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METOANYECKASA PASPABOTKA /UIA TIPEIIOJABATEJIA
1. CamocrosiTeibHast padoTa Kak BakHeiimass ¢opMa y4yeOHOro mpouecca IO JAMCHHUILJIMHE
«Du3nyecKkas U KoJJIoHIHAs XuMush» (papmaneBTHYeCKH# (PaKyIbTET)
CamocrosiTensHast  paboTa - mnaHupyemas yueOHas, y4deOHO-HCCIeloBaTeNbCKas, Hay4HO-
ucclieloBaTeNnbcKas paboTa CTYICHTOB, BBINIOJHJIEMass BO BHEAyAUTOPHOE (AyZUTOPHOE) BpEMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJICTBE IIPENOAaBaTessl, HO 0€3 ero HEelmoCPEICTBEHHOIO y4acTusl
(Ipy 4YacCTUYHOM HEMOCPEICTBEHHOM YYacTWUHM IPENoJaBaTens, OCTABISIONIEM BEAYLIYIO pOJib 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BVY3e sABmsercs BakHBIM BHIOM Yy4eOHON W HaydHOH
JesTelbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYICHTOB WIpaeT 3HAYUTENBHYIO pOJb B
pPEUTHHrOBON TexHONOruu oOyueHus. B cBs3u ¢ stuMm, oOydenne B BY3e Britoyaer B cedst nBe,
IPAaKTUYECKH OJMHAKOBBIE IO 00BEMY M B3aMMOBIHMSHMIO HacTH — IpolLecca oO0ydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa ctath 3pQeKTUBHOH 1 LeNeHanpaBIeHHOW pabOTON CTyIeHTa.
Konuenmueii MonepHH3allMd POCCUICKOTO 00pa3oBaHMs ONpEAeTCHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATHU(HUIIPOBAHHOTO paOOTHHUKA COOTBETCTBYIOIIETO YPOBHS U MPOQHIIs,
KOHKYPEHTOCIIOCOOHOTO Ha PbIHKE TPyZAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIAJCHOLIETO
cBoell mpodeccueii M OPUEHTHPOBAHHOTO B CMEXKHBIX OOJIACTSIX JIESTEIBHOCTH, CHOCOOHOTO K
3¢ ¢eKTUBHON paboTe MO CHENMATbHOCTH HAa YPOBHE MHMPOBBIX CTaHIAPTOB, TOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3Tux 3ama4 HEBO3MOXHO Oe3 MOBBIINICHHUS POJH CAMOCTOSTEIBHON pabOThl CTYACHTOB HaJ
yu4eOHBIM MaTepUalioM, YCHJCHHS OTBETCTBEHHOCTHM TMpemojaBaTeliei 3a pa3BUTHE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUPOBaHHE HPOPECCHOHAIBHOIO POCTAa CTYACHTOB, BOCIIUTAHUE
TBOPYECKOW aKTUBHOCTU M MHUIIMATHBEL.
K coBpeMEHHOMY CHEIMATUCTY B 00JACTH MEIUIIMHBI OOIINECTBO MPEABSBISET JOCTATOYHO INIHPOKUN
nepedyeHb TPeOOBaHMH, Cpedu KOTOPHIX HEMAaJOBA)XKHOE 3HAUYCHHE HMMECT HaJM4yhe Yy BBIITYCKHUKOB
OTpeIeIeHHbIX
HaBbIkoB (KOMITETCHIIUI) W YMEHHUSI CaMOCTOSTENFHO NOOBIBATh 3HAHHSA M3 Pa3IMYHBIX MCTOYHHKOB,
CHUCTEMaTH3UPOBaTh MOJNyYCHHYI0 HH(MOpMAIMIO, AaBaTh OLEHKY KOHKPETHOH mpodeccrHoHambHOI
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUSI NPOUCXOOUT B TEUEHUE BCEro Inepuoja oOydeHHs depes
y4acTHe CTYACHTOB B TIPAKTHUECKHX 3aHSATHSX, BBIOJHEHHWE KOHTPOJBHBIX 3aJaHUi M TECTOB,
HamHMcaHWe KYpPCOBBIX M BBITYCKHBIX KBAIM(HUKAIMOHHBIX pabdot. [Ipu 3TOM camocTosiTensHas paboTa
CTYZAEHTOB UIPAET PEILIAIOIIYIO POJIb B XOJ€ BCEro y4eOHOro mporecca.
1.2. KomnereHuuu, BbIpadaThbiBaeMble B XOjJ€ CAMOCTOSITEIbHOIl pPadoOTHl 00YyYAKONIUXCS IO
muciuiinie «@u3ndeckas 1 KOJJIOHTHAsE XuMus» (papManeBTHYeCKHii (PaKyJIbTET)

Ne i/ Ne xoMnIeTeHINH DopMyIUPOBKA KOMIIETEHIIMHU

1 OIIK-1 Croco0eH UCTIoh30BaTh OCHOBHBIE OMOIOTHUECKHE, PUZUKO-XUMHUUECKHE,
XMUMHUYECKHE, MATEMATUYECKUE METO/IBI JUIS Pa3pabOTKH, UCCIIEA0BAHUI 1
JKCIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB, U3TOTOBJICHHS JIEKAPCTBEHHBIX
MPEnaparoB

OIIK-1.1 [TpumeHsieT OCHOBHbBIE OMOJIOIMYECKHE METO/IbI aHAIN3A JUIS Pa3pabOTKH,
WCCIIEJOBaHUH M 3KCIIEPTHU3bI JIEKAPCTBEHHBIX CPE/ICTB 1 JIEKApPCTBEHHOTO
PacTHTEIHHOTO CHIPhS

OIlK-1.2 [TpumensieT ocHOBHBIE (YU3UKO-XUMHUECKUEC U XUMUIECKHAE METOIBI
aHamM3a 17 pa3paboTKH, UCCIEAOBAHUM U 3KCTIEPTU3bI JICKApCTBEHHBIX
CPEICTB, JIEKAPCTBEHHOTO PACTUTENBHOTO CHIPhSI U OMOJIOTHYECKUX
00BEKTOB

OIlIK-1.3 ITpumensieT OCHOBHBIE METOB! (PH3UKO-XMMUYECKOTO aHAIN3a B
M3TOTOBJICHUH JIEKaPCTBEHHBIX MIPENapaToB

OIIK-1.4 IIpumensieT MaTeMaTHYECKHE METO/IbI U OCYLIECTBIIAET MaTEMATHUECKYIO
00paboTKy JJaHHBIX, ITOJYYEHHBIX B X0Z€ Pa3pabOTKH JIEKapCTBEHHBIX
CPEICTB, a TAKXKE UCCIICAOBAHUN U IKCIIEPTU3BI JIEKAPCTBEHHBIX CPEACTB,
JIEKAPCTBEHHOT'O PACTUTEIBHOTO CHIPhs M OMOJIOTHYECKUX 00BEKTOB

2. Ilesan u ocHoBHBIE 32124y CPC

Benymas nens opranmsanmu u ocymectsienns CPC gomkHa coBnaaaTh ¢ HeNbio 00yYeHHs CTyaeHTa —
MOTOTOBKOM crienuanvcTa (uiau 0akanaBpa) ¢ BeicuM obpazoBanueM. [Ipu oprannzanmn CPC BaxxHBIM
U HEOOXOIMMBIM YCJIOBHEM CTaHOBATCS (OPMHpPOBAHHUE YMEHHS CaMOCTOATENBbHOW paboThl ams
npruoOpeTeHNs 3HaHUH, HABBIKOB M BO3MOXXHOCTU OpraHu3aluy yueOHOW U HAyYHOH JeSTeIbHOCTH.
Ilenpto caMOCTOSITENFHONW pPabOThI CTYAEHTOB SBISIETCS OBJAJCHHE (YHIAMEHTAIbHBIMH 3HAHUSMH,
npo¢ecCHOHAIBHBIMU YMEHHUSMH M HAaBBIKAMH JESTEIBHOCTH MO MPOPHII0 (KOMIETEHIMSIMHU), OIBITOM
TBOPYECKOM, HCCIIENOBATENBCKON AearenbHocTH. CamocTrosTenbHas paboTa CTYyIEHTOB CIIOCOOCTBYET



Pa3BUTHIO CaMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH M OPraHM30BAaHHOCTH, TBOPYECKOTO IOAXOHA K
PEIIeHHUIO IPo0JIeM Y4eOHOro U IPOo(eCCHOHATBLHOIO YPOBHSL.

3agauamu CPC B rutaHe opMHpOBaHUS BBILICYKAa3aHHBIX KOMIICTCHINH SIBIISIOTCS:

e cUCTeMaTu3alusl ¥ 3aKpPEIUICHHE MOJIYyYCHHBIX TCOPETHYECKUX 3HAHUM M MPAKTHYSCKUX YMEHUI
CTYJICHTOB;

e yriryOJieHHe W PAaCIIMPEHUE TEOPSTUIECKIX 3HAHHH;

¢ popmMupoBaHHE yMEHHH HCIIOIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALUIO M
CIIEIHATBHYIO JINTEPATYPY;

® pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEH W AKTHBHOCTH CTYJICHTOB: TBOPYECKOH WHHIMATHUBEI,
CaMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH U OPTaHH30BaHHOCTH;

e opmupoBaHue CaMOCTOSITEIIEHOCTH MBIILICHHS, CIocoOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPLICHCTBOBAHUIO ¥ CAaMOPEaTH3aIIH1;

® pa3BHUTHE UCCIEIOBATEIBCKIX YMEHHH;

® NCIIONB30BAaHME MaTepHana, COOPaHHOTO W TIOJIYYEHHOTO B XOAE CaMOCTOSITENBHBIX 3aHATHH Ha
CeMUHApax, Ha MPAKTUIECKUX U JIAOOPATOPHBIX 3aHATUSX, IIPH HAMCAHUU KOHTPOJBHBIX (M BBITYCKHOM
KBATH(HUKAIMOHHOW pador), mia 3(PPeKTHBHONW MOATOTOBKM K HMTOTOBBIM 3adeTaM, »K3aMcHaM,
rOCY/IapCTBEHHOI UTOTOBOM aTTeCTAllUy U MEPBUYHON aKKPEUTAIIMH CIICUATHCTA

3. Buasl camocTosTEILHOH PaGoThI

B oOpasoBatenbHOM —mporecce no jgucuuuimHe «®Pu3nyeckass W KOUIOMIHAS XHMHS»
(papmaneBTHYecKHii paKkyJIbTeT) BBIICIICTCS JABA BUIa CAMOCTOSTEILHONW PabOThI — ayAMTOPHAS, MO
PYKOBOACTBOM IIpCriogaBaTeiisA, U BHEAYAUTOpHAA.

BueaynuropHast camocTosiTenbHas paboTa BBITOIHIETCS CTYICHTOM TI0 3aJaHUIO TIPeroaBaTess, Ho 0e3
€ro HEeTIOCPEACTBEHHOTO YUacTHsL.

OCHOBHBIMH BUJIaMH CAMOCTOSITEIILHON pabOThI CTYACHTOB 0€3 ydacTHsl IPEroIaBaTeliei SBIIOTCS:

3.1. Hanncanue mpe3eHTANUii 1O TeMaM:

Tema 1. [Ipeamer, 3agaun © METOIbI PU3UUECKON U KOJUIOMTHON XUMHUU U €€ 3HAUYCHUE IS
dapmaruu.

1. H.C. KypHakoB — ocHOBaTellb (PU3UKO-XMMHYECKOTO aHAIH3a

2. H.H. bekeToB — 0CHOBOTIOJIO)KHUK (DU3NUECKON XUMHUH

3. Bkian B.®. AnekceeBa B pa3BuTue (pU3MUECKON XUMUHU

4. T.I'pom u N.I'. Bop1ioB — ocCHOBaTENIM KOJIJIOMTHON XHMHUH

5. Ponib OTeyecTBEHHBIX W 3apyOEKHBIX YYEHBIX B pa3BUTUU KoJulougHoW xumuu (A.B.
Hymanckuii, B. OctBanbn, [1.A. Pebunnep)

6. 3HaueHNE KOJUTOUIHON XUMHUHU B PA3BUTHU (apMaIuu

Tema 2. OCHOBHBIE IOHATHUS U 3aKOHBI XMMUYECKON TEPMOANHAMUKHI U TEPMOXHMUH.

1. Azeotpomnsl

2. YclioBUSL paBHOBECHs] TOBEPXHOCTHOTO ClIOS € O00beMHbIMH  (azamMu. DHeprus
MMOBEPXHOCTHOTO ci0d. [[0BEpXHOCTHOE HATSKEHHE.

3. IloBepxHOoCTHBIE sBIeHUs. Anre3us U korezus. CMadnBaHMEe W HECMauWBaHUE. Y paBHEHUS
Onra u Hronpe-HOnra.

4. Kanunnsipueie sBneHus. J{MCepCHOCTh U PEaKIMOHHAS CTIOCOOHOCTb.

5. AncopOuusi. OCHOBHBIC TIOHATHS U OTIpe/ACNieHUs. Y paBHEHHE NJisi pacuera sHepruu [ 'ndoca
ITIOBEPXHOCTHOI'O CJIOS.

Tema 3. TepmoMHaAMIKA XUMHUYECKOTO PAaBHOBECHUS

1. Pextudukanus

2. MoHHBIE CJIOM KakK (aKTOp YCTOWYMBOCTH KOJUIOMJHBIX cucTeM. CTpoeHHWEe MUIIEILTBI
110} oOHOTO 30715, DIEKTPOKUHETHUECKUN TOTSHIIHAT.

3. BrmusHue temmneparyphl, IPUPOILI PACTBOPUTEINS, TOOABOK 3JIEKTPOJIUTOB HA arperaTUBHYIO
YCTOMYUBOCTb 30JIEH.

4. UnguddepeHtHble >MeKTpoiauTsl. BiusHue no6aBok MHIUGGEPEHTHBIX 3JEKTPOIUTOB Ha
pacnpenenenue noreHnuana B JIOC u arperaTuBHYI0 YCTOWMYMBOCTH 30JI€H. AJICOPOIIMOHHAsS
nepesapsaka.

Tema 4. TepmoauHamuka (pa3oBbIX paBHOBECUI

1. Koarynsauus nuodoOHBIX 30Jei. 3aKOHOMEPHOCTH SJEKTPOIUTHON Koarynsuuu. [IpaBuio
[ynsue-I"apau. JInoTponHele psbl.

2. Kuneruka koarynsiiunu. OCHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTh KOATYJISIIIHH.



3. Teopus 6picTpoit Koarymsauu CmosryxoBckoro. [lepros koarynsnuu.

4. Teopus memyieHHON Koarysinun Dykcea.

Tema 5. Tepmoannamuka paz0aBIeHHBIX PACTBOPOB.

1. Knaccudukanus 6yhepHbIX CUCTEM U pacTBOPOB. 3HaUeHHUE OY(HEPHBIX CUCTEM ISl XUMUHU U
Ouosnoruu.

2. DMynbcud M ux Kinaccudukamus. OnpeneneHue TUIMa 3MYIbCHU. Y CTOWYUBOCTh dMYJIbCHUH.
OMynbratopsl 1 MexXaHu3M Hx jaedcTBus. OOpamenue (a3 sMynbcuii. MeToabl moixydeHus
sMmyJbcuil. [1ensr.

3. Munennsipable KOJUIOWIHbIE CUCTeMbl. KpuTrndeckas KOHIIGHTpaLus MHILEI000pa30BaHuUsI.
Comroortn3anusi.

4. MonekynsipHbie Koyutonanabie cucteMbl. Knaccupukanus BMC. Monekynspraas macca BMC.
Tema 6. TepMoarHAMKKA PACTBOPOB AJIEKTPOJIUTOB.

1. Koarynsuus CMECBIO JIEKTPOJIUTOB.

2. Kanumiapusie siBneHus. /JlucnepcHocTs U peakIMoHHas CIOCOOHOCTb.

3. Ancopbuumsi. OCHOBHBIC TIOHSTHSI M ONPEICIICHUS. Y paBHEHUE Ui pacuera dHeprun [ uboca
MOBEPXHOCTHOTO CIIOSL.

4. Tlpupoma cui, OOYCIABIMBAIOIUX aJCOPOIMOHHBIC B3aMMOJCHCTBHA. XUMHYECKas |
dbuzndeckas aacopOoIusi.

Tema 7. TepmorHaMKKa IOBEPXHOCTHBIX SIBICHUI

1. IloBepxHOcTHBIE siBIEHUs. Aare3us u kore3usa. CMadnBaHUE U HECMaYUBaHHE.

2. KanwuispHsle siBieHUs. JIMCTIepCHOCTh U peakIMOHHAas CTIOCOOHOCTb.

3. Ancopbuusi. OCHOBHBIE IOHATHUS U ONIPEACTICHUS.

4. Ilpupona cui, 00yClIaBIMBAIOLIMX aJCOPOLIMOHHBIE B3aUMOJEHCTBUS. XHUMUYECKas U
dbuzndeckas aacopOoIusi.

5. Meton I'm66ca u MeTo1 MOTHOTO coaepkanwus. [IOHATHE MOJHBIX B U30BITOUYHBIX aICOPOIIHIA
U X B3aHMOCBS3b.

Tema 8. Dnekrpoxumus

1. DnexTpoaHbIe TOTEHIIUAIBI

2. VoHocenekTuBHBIE OJneKTpoabl. [lpuveHenne B Ouonoruu, MenunuHe, (apMalyH.
CTeKJISIHHBIN 2JIEKTPO

3. IloTeHIIMOMETPUYECKOE TUTPOBaHMWE. 3HAYEHHE OSTOrO0 MeToJa B (apMareBTUIECKON
MPaKTHKE

Tema 9. Kunetrnka XuMU4ecKUX peakuil U KaTaau3

1. YckopeHHBIE METO/IbI ONIPENIENEHUS CPOKOB FOJHOCTH JIEKApCTBEHHBIX MpenapaToB

2. llenHbIe peakIuu

3. Pa3Butne yuenus o xatanuse (A.A. bananaun, H.J. Ko6o3eB)

Tema 10. Kommougnas xumusi kak Hayka. [Ipupoma, xmaccudukanust ¥ OOIIHE CBOMCTBA
JMCTIEPCHBIX CHCTEM

1. Aspozonu u ux coiictBa. [Ipumenenue aspo3osneit B hapmanuu

[Topomku 1 ux cBoiicta. [Ipumenenue B papmanuu

Cycnensuu u ux coiictsa. [Ipumenenune B papmanuu

ITensl. [TacTel

. OMyInbcuu U UX cBoiicTBa. [Ipumenenue B papmanuu

TeMa 11. MoneKynsipHO-KUHETHYECKHUE U ONITUYECKUE CBOWCTBA KOJUIOMIHBIX CUCTEM.

1. 3akoH HOTOXMMHUYECKON PKBUBAJICHTHOCTH DUHINITEITHA

2. Vlonuts! 1 ux knaccudukanus. [Ippumenenne HOHUTOB B (hapmaniuu

3. IlpumeneHne xpoMaTorpaduu I TOTYICHHUS M aHAIN3a JICKAPCTBEHHBIX BEIECTB

4. T'enb-¢punbTpanus

Tema 12. DneKTpUYECKHI 3apsA]T KOJUTOUIHBIX YACTHI] M JJIIEKTPOKMHETUYECKHUE SIBIICHUS

1. Dnexrpodopes. DnekrpodopeTHuecKrue MeTo bl uccieaoBanus B ¢apmanuu. [Ipakruyeckoe
MIPUMEHEHHUE AIEKTpoocMoca B (hapmarun

2. Koanepsanus. ['eneobpazoBanue U cTyHE0oOpa3OBaHHUE, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha
3TH MPOILIECCHI.

3. CaoiicTBa reneit u crynneil. Cunepesuc

SRR



Tema 13. YCTOMUMBOCTD U KOATYJSALUS KOJJIOUAHBIX CUCTEM

1. Cnemuduyeckne 0COOCHHOCTH JUCTIEPCHBIX cUcTeM. Kiaccudukarus JUCepCHBIX CUCTEM.
2. XapaKTepuCTUKa CBOWCTB JHCICPCHBIX CHUCTEM © OCOOCHHOCTHM WX IIOBEICHHS.
MoJteKyIapHO-KHHETUYECKUE CBOWCTBA U ONITHYECKUE CBOMCTBA JIUCIIEPCHBIX CUCTEM.

3. CenumenTarnmonHo-nupdy3noHHOe paBHOBecue. ['UncoMerprueckas BbICOTA KaK KPUTEPUi
KMHETUYECKON yCTOMYUBOCTH.

4. YcnoBus paBHOBECHS IOBEPXHOCTHOTO ClIosi ¢ oObeMHbIMH (pa3amu. I[loBepxHOCTHOE
HaTSOKEHUE

Tema 14. Pa3HbIe KJ1acChl KOJJIOUIHBIX CHCTEM

ComoOunu3anus ¥ ee 3Ha4eHHe B hapMariuu

MutienisipHbie KOJUTOUIHBIE CUCTEMBI B (hapMariiu

BricokoMoIIeKyIIpHbIE COSTMHEHUS U UX pacTBOphl. [IpuMenenue B papmaruu
[TonmamdonuTe! U ux cBoicTBA. [10MMAIEKTPOIUTHI U UX CBOWMCTBA

Cunepesuc

. CenumMmeHTaIus ¥ €€ MPUMEHEHHE JIJISl UCCIICI0BAHUS KOJUTOMAHBIX CUCTEM

TeMBI MPE3CHTAMK MOTYT OBITh MPEAJIOKEHBI TPEMOJaBaTEIEM W3 BBIIIE MEPEUUCICHHOTO
CIIMCKa, a TakKe OOyJaromuMMcs B TOPSAKE JIMYHOM WHUIIMATHBBI IO COTJIACOBAHMUIO C
Mperno/iaBaTesieM

I e

3.2. Penienne CUTyallMOHHBIX 32124
Tewma 1. [Ipenmer, 3aaun 1 METOABI (PU3NICCKON M KOJUTOMIHOW XUMHH U €€ 3HAYCHHE [T (DapMallyy.

3agaua 1. BerancinreAH?, AU, AG® u AA® st peaKIuu

2C02(1~) =2CO () + 02 (r)
Ornpeaenure, BO3MOXKHO JIH CAMOIIPOU3BOJIBHOE TIPOTEKAHUE PEAKIIUU MTPH CTAHIAPTHBIX YCIOBHSIX.
Pemienue: Bocrnosib30BaBIIMCH JaHHBIMHM, NpPHUBEACHHBIMU B IIpuiiokeHHH, paccyUTaeM TEIIOBOU
a¢deKT peakuy Ipyu MOCTOSTHHOM JIaBJICHHH:

AHor: z‘fniAHc.fnpoz( - Z‘fniAHc.chx:
= 2AH’ co + AH’t0p— 2AH fc0p =

= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI»/MOIb.
W3MeHeHnne BHyTpeHHEH YHEPTHU CBS3aHO C M3MEHEHHEM DHTAIBIINH 3aBUCHMOCTHIO: AU°=
AH’~ AnRT,
rae: AN — U3MEHEHHUE YUCIia MOJIeH ra3000pa3HbIX BEIIECTB B XO/€ PEAKIIHH,
An=3-2=1;
R — ynuBepcanbHas ra3oas noctosaHas (8,3 14x10 °k/lx/MonpeK);

T =298K.

CrieroBaTeIbHO:
AU°= 565,62 — 8,314x10 %298 = 563,14 kJI/MOIb.
Hns pacuera AG®, Haiinem MPEJIBAPUTEIIBHO U3MEHEHUE SHTPOIIHUH:

AS*=2S°co+ S°0r—2S°con =
= (2x197,48+205,03) — 2x213,66 = 172,67 JIx/MonaneK.
Torna m3menenue >ueprun [ m60ca Oyaer paBHO'
AG®= AH’— TAS’= 565,62 — 298172,67x10 *= 514,16 xJ[5/MOIb.
Teneps onpenenuM u3MeHEHHE 3Hepruu I enbMrosbLa:

= AU%— TAS’= 563,14-298172,67x10 %= 511,68 xJ/mM0ub

IMonoxurensHpie 3HaueHus BennunH AG’, m AA° ykasbIBaroT Ha TO, Y4TO IPH CTaHAAPTHHIX YCIOBHUSIX
peaknusi He OyIeT caMOTIPON3BOIBHO UATH B IPSIMOM HAIpaBICHUH.

Tema 2. OcHOBHBIE OHATHS U 3aKOHBI XMMHUYECKOM TCPMOJUHAMHUKU U TCPMOXHUMUH.

3agaya 2. J[ns peakuuu KpeKHHra MeTaHa

CH4 ) — C (T) + 2H2(r) + AH
Ucnone3ys nanusie [Ipunoxenus, paccuurarb AG° ro9g 1 AA? r208. OTIpENIETTUTE,
BO3MOXHO JIM CAMONPOU3BOJIBHOE MPOTEKAHUE TAHHON PEAKLUU IIPU TEMIIEpaType
298 K.



Pelenue:
1) Bocmionp3oBaBmick JaHHBIMU [IpritoxeHms

(AGOfCH4 =" 50,85, AGOfC = 0, AGOsz ® = 0 KH)K/MOJ'IB),
paccunraem AG(u3menenue sHeprun ['n66ca)

AG%=Yn, AGOfﬂpou. -3 AG¢ e = AGY cw T2 AG%.n " AG ¢ cug =

=0+2-0-(-50,85) =+50,85 xJIx
2) Jins pacuera AA’ Bocnionb3yemcs coorromenueM Mesxay AGu AAY:
AA’= AG’~ AnRT,

rae An — u3MEHEHHE Yrciia MOoJIel Ta3000pa3HbIX BEIIECTB B XOJC PEaKITHH,
R - yHuBepcanmpHas ra3oBasi OCTOSIHHAS
Haxomum An: AN = X Nppon - 2Ny =2—-1=1
Ortcropa:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 /I,
T.K. AGOrzgg " AAOrzgg > 0, To mpu 298 K  HEBO3MOXKHO CaMOMNPOMU3BOJIBHOE MPOTEKAHUE AAaHHOU
peaKIuu B MPSIMOM HATPABJICHHH.

Tema 2. OcHOBHBIC OHATHS U 3aKOHBI XMMUYCCKOM TCPMOJUHAMHUKHU U TCPMOXHUMUH.

3agaua 3. Jng peakuuy KpeKHHra MeTaHa
CH4 = C (1) + 2H2(F) + AHOr

Paccunratn AHOr, UCIOJIB3Ysl 3HAUCHUE CTaHAAPTHBIX TEIUIOT CropaHusl BemecTB (1/]x/Mob): AHOC CH4 (r)
=-890,31; AH ¢ ) = -393,51; AHC, 5 () = -285,84
Ornpeaenuthb 3K30- WIK SHAOTEPMUYECKOM SBISCTCS JaHHAS] PEaKIIHsL.
Pemienue: B cooTBeTCcTBUM CO clleACTBHEM 3akoHa I'ecca:
AHor = Zni AHOC uex. - Zni AHOC pot. =
= AHoc CH4 (r) — (AHOC C (1) +2 AHoc H2 (r)) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 xJIx
T.K. AH°r> 0, peakuus SBISETCS SHIOTCPMUYECKOM.

Tema 2. OCHOBHBIE MOHATHUSA U 3aKOHBI XUMUYECKOW TEPMOJUHAMUKHI U TEPMOXUMHUMU.

3anaua 4. Hamwmmre ypaBHEHHME peakiMM CropaHHMs MeTaHa.BBIUHMCINTE CTaHOAPTHYIO TEIUIOTY
00pa3oBaHMs METaHa, €CITU €ro CTaHAapTHAs TEIIOTa CrOPaHUs
AH®. = -890,31 kJIx/MOIb
[TpomyKTHI cropaHusi UMEIOT CIeAYIONIHe TeIUI0Th oOopazoBanus (kXK/Moib)
AH® coa iy = -393,51; AH 1120 () = -285,84
Penenmue:
Hanummure TepMOXUMIUYECKOE YPaBHEHHE PEAKIMH CTOPAHUS METaHa
CH4 () + 202 Ol C02 () + 2H20 () + AHOr
B cooTBercTBHM cO creAcTBHEM 3akoHa ['ecca:
AH’ = ZAH fupos -ENAH Y ex, =
= (AH % con T2 AH 1120 ) — (AH cpg o+ 2 AH% o, ®)
C npyroif CTOpOHBI: AHOr = AHOC CH4 (1)
Torma: AH’. ci ©= (AH con mnt2 AH% 1120 ) — (AHfcig T2 AH% o ™)
-890,31 = (-393,51 + 2- (-285,84) ) — (AH % ca o+ 2-0);
- 890,31 = -393,51 — 571,68 - AH ¢4 1)
AH® e ) = 74,88 kJIK/MOITB.

Tema 2. OcHOBHBIE OHATHS U 3aKOHBI XMMHUYECKOM TCPMOJUHAMHUKU U TEPMOXHUMUH.

3amaua 5. Vcnonk3ys ypaBHerne Kupxrodda mist He60nbIoro reMnepaTypHOro HHTEpBaia pacCunuTaTh
TEIUI0OBOM A (eKT peakiuu

CHgoH(r)+3/2 Oz(r):C Oz(r)+2H20(F)

pu remneparype S00K u gaBnennn 1,0133><105 ITa.

Pemenne: 1o naHHBIM NPUIOKEHHSI CHAYajIa pacCUMThIBaEM TEILIOBOM ekt peakiinu nmpu 298K:

AH’ 205 = (AH oz + 2 AHt 1i20) — (AH st chison +3/2AH % op) =

= (-393,51-2x241,8) —(-201,00 + 3/2x0) = —676,13 kJ[x/MOIb.



3uast AH' 293, MOKHO IO ypaBHEeHUIO Kipxrohda paccuurars TemioBoit adpdext peakimu mpu S00K:
AH’ 1 = AH%1; + AC°(T; - T4)

rae AC’, — M3MEHEeHHE TEIIOEMKOCTH B X0/1€ peakiii. Ero MOXHO ONPEAeInTh TAKUM 00pasoM:
ACOp = z:nicpinpoxl. - Z:ni(jpi uex. —

= (C°%co2 + 2C°pr20) — (Cpemson — 3/2 Ch02) =

= (37,11+2x33,56)—(43,9-3/2x28,83) = 17,10 Dx/monp*K

W 3Ha4YMT, TeruioBoi 3¢ dekr peakuun npu S00K pasen:

AHor 500 — AHor 298 T ACOP(5OO*298) =

=-676130 + 17,1x202 = —672676 dx/monb = —672,676 xJ{x/MOIb.

Tema 2. OcHOBHBIC MOHATHS U 3aKOHBI XMMUYECKOH TCPMOJUHAMHUKHU U TCPMOXHUMUH.

3anaua 6. 3nauenue crangapTHOH >Heprun [ n66ca AG’, peakuun
CH3COOH(r)+C2H5OH(r):CH3COOC2H5(F)+H20(F)
paBHO —3,434 k/Ix/mMonb. Berunciure koncrantsl paBHoBecus K, u K. Kakos Oyner coctap paBHOBECHOM
PEaKIMOHHOW CMECH, €CJIM B PEaKIMIO BBEACHBI | MOJb KHCIOTHI U 2 MOJIS ClIUpTa?
Pemenne: Bocnonszyemces cootnomennem AG’= — RTINK, u3 kotoporo nosiydaem
AG®% - 3,434
InKy=— =— =1,386
RT 8,314x10°x298
u snaunt K= %% = 3,9989 ~ 4.
K.=K,(RT)™", a tak kak An =2 — 2 =0, 0 K.= K,= 4.
Jnst Toro, 4ToOBl OTBETHTH Ha BOIPOC O COCTABE PABHOBECHOW pPEaKIMOHHON CMeCH, HEOOXOOUMO B
o0111eM BHJIe IPOAHATN3UPOBATh HAYAIBHBIA U PABHOBECHBIN COCTAaB PEAKITMOHHOW CMECH:

CH;COOH + C,Hs0OH = CH3;COOC,Hs + H,O
HUcxonHbiit 1 2 0 0
COCTaB, MOJIb
PaBnoBecHbIi 1-x 2—x X X
€OCTaB, MOJIb

BrIpa3uM KOHCTaHTY paBHOBECHS Yepe3 PaBHOBECHBIE KOJMYECTBA MOJIEH BEIIECTB:
X oX
K=———7=4
(1-x)(2-%)

Y pelIrM ypaBHEHUE OTHOCUTEIHHO X:
X*=(1-x)(2-x)= 4; x°=(2-3x+x%)=4; x’=8-12x+4x%; 3x*—12x+8=0
D=+ 144-96=6,928; u 3HaYUT
12 + 6,928 12 - 6,928
Xy =—— =3,15mons1; X = ——=0,845 mois.

6 6

3HaveHue = 3,15 MoJ.X; He UMeeT PU3MUECKOTro CMBICTa (TaK KakK U3 2 MOJIEH CITUpTa HeJb3s MOIyYUTh 3
MOJIsl 3THJIaleTaTa) U orOpacbiBaercs. TakuM 00pa3oM, COCTaB PEAKLMOHHONW CMECH MpPHU PAaBHOBECHH
OyzeT crnemyronmm:

YKCYCHOM KUCJIOTHI: 1-0,845 = 0,155 mons,

crupTa: 2-0,845 = 1,155 momns,
JTUIALICTATa: 0,845 mous,
BOJIBI: 0,845 mouns.

Tema 3. TepMoguHAMUKa XUMHUYECKOTO PaBHOBECHSI
3anaua 7. Bripaszute u3BecTHBIM BaM criocoOoM KorteHTpanuto pactopa 10 r NaCl B 100 mi (1) BogbI.
B kadecTBe crioco00B BRIpKEHUS KOHIIEHTPAIIUN HCIIONB3YHTE:

1) MOJISIpHYO BECOBYIO KOHIIGHTPALUIO (MOJISUIBHOCTBD);

2) MOJISIPHYIO O0BEMHYIO KOHIIEHTPALUIO (MOJISIPHOCTB);



3) HOPMATBHOCTD (MOJIIPHYIO KOHIIEHTPAIIHIO DKBUBAIIEHTA) ;
4) MOJSITBHYIO (MOJISIPHYIO) JIOJIIO;

5) Tutp;

6) BECOBOIf TIPOLIEHT;

7) 4ncio TpaMMOB pacTBOpeHHOTOo BemecTBa Ha 100 T pacTBopHuTesst (K03()HUIMEHT PAaCTBOPUMOCTH
MIPH JAHHBIX YCIOBHSIX).

Pemienue:

O6o3nadyeHue|Ha3zBanne u onpeneneHmne

C Monsprass BecoBas KOHIEHTpanus (MOJSUIBHOCTB) -  YHCIO  MOJIeH

m pacTBOpEéHHOTO BemecTsa, npuxoasmeecs Ha 1000 r pacTBopHTEIIA.
c Momsipass  00bEMHAss  KOHIEHTpamus (MOJISIPHOCTB) - YHCIO  MOJCH
M PacTBOPEHHOTO BEIIECTBA, Co/IeprKaleecs B 1 TuTpe pacTBopa.
Ch(n) HopManpHOCT - dYHCIIO TpaMM-IKBHUBAJCHTOB pPAaCTBOPEHHOTO BEIIECTBA,
) cozepkarieecs B 1 1urpe pactBopa.

N MonpHas (WM MOJIIpHAs) JOJIA - YUCIO MOJIEH p CTBO EHHOIO BEIECTBa,
npuxosiieecs Ha 1 MOJIb pacTBopa.

T Tutp - 4mMciIO TpaMMOB pPacTBOPEHHOTO BeUIECTBAa, cojepkamieecs B 1 mi
pacTBopa.

p BecoBoii npoueHT - Yuciio rpaMMOB PacTBOPEHHOTO BEILIECTBA, COZIEPIKallieecs B
100 r pacTBOpa.

A Uucno rpaMMoB pacTBOPEHHOrO B ImecT a, npuxoxasmeecs Ha 100 r
pacTBOpHTETS.

Ecnu 0603H29nTS:

C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILECTBA;

M - MOJICKYJISIPHBIH BEC PacTBOPEHHOTO BEIIECTBA;

Mp - MOJIEKYJISIPHBIH Bec pacTBOpUTEIS;

n - YHUCIIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEIIIECTBA;

P - IIOTHOCTH PACTBOPA, TO:
NNacI— mNac|/M NaCI:10/23+35-5:0- 17 MOJIA;

NNacl ® m’Hzo (1000 r) 0.17 =« 1000
1)Cn= = = 1,7 moa5/1000 T;
My20 100
Nnact * 1000 Mo 0.17 1000
2) Cpp = ===mmmemmmmmemmeeeeee e = = 1,7 monb/n
100 M (V HZO) 100
T « 1000
3) Cn = === =; Cy=L1,7r3xB/n
C)
TaK)Ke BO3MOXKEH pacueT HOPMaJbHOCTH pacTBOpa 10 CleaAyromiei hopmyie:
m X
Cy = —-mmmmmmmmmmmeeee , rne
2 100

m — Macca, r; X - MaccoBas g0iis, %; O - PKBUBAJICHTHAs Macca, I/T-3KB.

NNacl ® n’Hzo (1 MOHI)) 0.17 1
B =  Nppa™ Miacrt Mo ;N = 0,033
- 5+0.17
Myaci® V H2o (1 M) 10 1

5T= = ; T=0,1 r/mn




Vv H20 100

Mnaci 10
() L — S ; P=9,09 %
Mpy20 + Myacl 100+10

7) A =myae; / M0 ; A=0,11/100 r BOABI
Tema 5. TepMoauHaMuka pa30aBIeHHBIX PACTBOPOB.

3agaya 8. B 100 r Boas! pactBopeno 1,53 r raunepuna. JlaBnenue napa Bozas! npu 298K pasno 3167,2
H/M®. Bblumcimre: a) MOHIDKCHHE JABICHHS Iapa BOALI HAJ PACTBOPOM; O) TEeMIEepaTypy KHIICHUS
pacTBopa; B) TEMIIEpaTypy €ro 3aMep3aHHus; T) er0 OCMOTHUYECKOE IaBICHHE.
Pemenue:

a) B coorBercTBUM C 3akoHOM Paynsi oTHOCHTENBHOE NMOHM)KEHHE NaBJIEHHsI PaBHOBECHOTO C

pacTBOpOM Tapa paBHO:
0

p-p Ap
= :Xl'ﬂl

0_ 0

pp

rae X.; — MOJbHas 1015 TJIMLEpUHA B PACTBOPE.
Xex = Nea/ (Nt Nyor), TAE N — KOJTMYECTBO BEIecTBa (MOJB).
Neore=100/18 = 5,555 mounp; n,= 1,53/92 = 0,017 mons;

3Haywr, X.»=0,017/(0,017 + 5,555) = 0,003,
U TOTaa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBblmieHMe TeMmepaTypbl KHUIIEHHS PAcTBOpPa HEIJICKTPOIMTAa MOXKHO BBIYHCIUTH II0
H0YIITHOCKOTTNIECKOH hopMyIie:
K,m 1000
ATKI/IH =
Ma

rae K, — »s0yinnockonuueckas KOHCTaHTa pacTBoputTeis (uisi Bojasl oHa paBHa 0,52); m — macca
PacTBOPEHHOTrO BEIIECTBA B TpaMMax; M — ero MoJsipHasi Macca;
a — Macca pactBopurens B rpammax. OTcrona

0,52x1,53x1000
ATKI/IH =

=0,086°.
92x100

Clle[I0BaTeNbHO, TeMIIEpaTypa KHIIeHHs pacTBopa Oyaer pasra 100,086°C.
B) IloHmwxenue (nempeccust)  TemIeparypbl 3aMep3aHHs pacTBOpa PAacCUUTHIBACTCS IO
KPHUOCKOITUYECKOH (hopMmyie:
Kim 1000
ATsaM: -
Ma

rae K—kpmockomnmdeckasi KOHCTaHTa pacTBopuTes (st Boabl 1,86):
1,86¢1,53¢1000
AT,y = =0,309°
92100

CrienoBatensHo, pactBop Oyzet 3amep3ats npu —0,309°C.
) B COOTBETCTBHHM ¢ 3akoHOM Bant—Todda ocmoTnueckoe npaBieHMe B pacTBOpax
HEDJICKTPOJIUTOB MOKHO PACCUUTATH 110 YPABHEHHIO
nt = CRT,
rae C — MoJIsIpHAs KOHIIGHTpAITUs pacTBopa.



[pu mepecuere B cucreMy CU KOHIEHTpamus OJDKHA OBITh BBIpOXKCHA B MOJB/M°. CumTas
IJIOTHOCTh PAacTBOPA PABHOM IIOTHOCTH BOJIBI, TIOTYIHM:
1,53¢1000
C=—— =0,17 moxs/n = 0,17x10° moxs/™°.
900100

Torma
1=0,17x10%8,314¢298 = 421187,2 1a (~ 4,2 atm).

Tema 5. TepmoguHaMuka pa30aBIeHHBIX PACTBOPOB.

3apaua 9.
PaccunraiiTe ocMOTHYECKOE NaBIICHHE BOJHOTO PAcTBOpa XJIOpHIA KalbIMsa ¢ KoHIeHTpamuehr 0,05

MOJTB/JI TIPH TEMIIEpaType 37°C. CrereHp QUCCOMHUALINH
(nonmzanuu) CaCl, paBHa 97%. Kakum 3TOT pacTBOp SBISETCS IO OTHOIICHHIO K IJIa3Me KPOBH: TUIIO-,
THUIEpP- WK U30TOHUYECKUM ?
Pemienue:
OcMmoTHYECKOE TaBICHUE PACTBOPOB 3JIEKTPOIUTOB PACCUUTHIBAETCS MO ypaBHeHHIO BauT - ['odda:
Toen= LCRT,
rae 1 - u30ToHuYeckuii ko dumnuent Bant — ['odda
C — KOHI[eTpaIus pacTBOpa ( MOIB/T, MOIB/M® )
R — yHuBepcanbpHas ra3oBast OCTOSHHAS
T — remnepatypa, K

Pacuer . 1=1+a(v-1),
TA€ O - KaXyIIascs CTeNeHb TUCCOIUAINH DIIEKTOPINTa
V - YHCJIO YacTull (HOHOB), Ha KOTOPBIHAMCCOIIMUPYET MOJICKYJIa
snextporura CaCly«> Ca®* + 2CI°
(v=3); 1=1+09783-1)=1+194=294

Toen— LCRT = 2,94 - 0,05 - 0,082 - 310 = 3,74 aTm™.
W Tloey = 2,94 - 0,05 - 10% 8,314 - 310 = 378868,98 na
T.K. Toew p. CaCly = 3,74 aTM<T,I13MBI KpOBH (7,6 aT™M)
CrneoBaTeNbHO 3TOT PACTBOP TMIIOTOHHYECKUH.

Tema 5. TepmomHaMuKka pa30aBIeHHBIX pACTBOPOB.
3agaua 10. PaccumraiiTe KOMMYeCTBO BOASHOTO IMapa, HEOOXOIUMOTro Ui meperoHkr 10 Kr aHWiIMHA,
€clIi CMeCh aHWIIMHA C BOJIOW mpH arMocdepHoM naBiennn kumut rnpu 98,4°C. Tlpu aToit Temmeparype
JlaBJieHHe BOSTHOTO Tapa paBHo 94605 Ila.
Pemenne. Koaddurmenr pacxoma mapa m,/m, mpu meperoHke ¢ BOISHBIM MAPOM PACCUUTHIBACTCS 110
YpaBHEHUIO:

meBMB

mapaMa

rae M, ¥ M,—Macchl BOJAbl M aHWiIMHA, M; U M, — MoJiApHBIE MacChl BOJbl W AHWUJIMHA;, Py U P, —
Hap]_II/IaJIBHLIe JaBJICHUS HapOB BOJbI 1 aHUJIMHA HpI/I TeMHepaType HepeFOHKI/I.
Pa HAXOJUTCS C MOMOIIBIO 3aKOHA J[aMbTOHA KaK Pa3sHOCTh MEXIy HOPMAIbHBIM aTMOC(HEPHBIM
JTABJICHUEM U .
p. = 101325 ITa — 94605 ITa = 6720 Ila.
Orcrona:
m,9460518 2,72
= = =272

m,6720931

CremoBaTeNbHO, IS TIEPETOHKU 1 KT aHMiuHA TpedyeTcs 2,72 Kr BOASHOTO mapa, a juist 10 kr aHwimHa
ero rmonagoourcs 27,2 Kr.

Tema 5. TepmonuHaMuka pa30aBICHHBIX PACTBOPOB.



3anaua 11 . PactBop, compeprxamuii 0,8718 Mo/ TpOCTHHKOBOTO caxapa, mpu T = 291K, u30ToHHYEH C
pactBopoM xyopuaa Harpus, coxepxkamuMm 0,5 moas/m  NaCl.Paccuuraiite: a) W30TOHMYECKH W
OCMOTHUYECKUN KOA(PPHUIUEHTHI IJIs1 XJI0pUAa HATPHSL; 0) KaXKYILYIOCs CTENICHb €ro JUCCOLUAIHH.
Pemenue:

a) [lia pacTBOpa caxapa OCMOTHYECKOE JIaBJICHHE PAcCUUThIBaeTCA M0 ypaBHeHHt0 BaHT-I'odda
st Heanektponuto: y = C;RT; a mnst pactBopa NaCl no ypaBHenuro st anektponuToB: 1, = IC,RT,
rie i—M30TOHNYECKH KO PHUIUeHT. Tak Kak OCMOTHYESCKHE JIaBJICHHS PACTBOPOB PaBHbI, T.€. Ty = Ty, U
sgaunt C;RT = iC,RT.

Otcrona i=C,/C,=0,8718/0,5 = 1,7436.

[To BennuMHE U30TOHMUYECKOTO KO (PHUIIMEHTA PACCUNTHIBAEM OCMOTHYECKUH KOAQPHULIMEHT Q:
g=ilv=1,7436/2 = 0,8718,
IJIe V— YUCII0 HOHOB, 00Pa3yIONIUXCs IPH JUCCOIUAIINN OJTHOW MOJICKYIIbI.

0) Kaxyiyrocs cTerneHb TUCCOIMAIUY O, BBIYHCISIEM C TIOMOIIIBIO YPaBHEHUS, CBA3aBIOIIETO €€ ¢
MU30TOHUYECKUM KOA(P(DUITUCHTOM:
i=1l+a(v-1);

Otrcroma o = (i —1)/(v-1) = (1,7436 -1)/(2 -1) = 0,7436.

3agauya 12. /Ing mpenoTBpallleHUs] YaCTHYHOTO PAas3fIOKEHMs JICKApCTBEHHOTO MpenapaTa B KHUIISILEM
BOJIHOM PacTBOPE MPU OTTOHKE BOJBI HEOOXOANMO MOHH3UTH TEMIIEpaTypy Kumenus Ha 20°. Borumciure,
KaKoe JJaBJICHHUE TIPU 3TOM HAJ0 TIOJICPKUBAThH B IEPETOHHOM armnapare. TerioTa ucrnapeHus BOJIbI
40660 Ix/MoIb.

Pemenne: Vcnonszyem ans pacuera ypaBaenue Knaneiipona—Knaysuyca:

pZAHch. (TZ - Tl)

In =
leTl.Tg

Cuwras, 4TO TeMmepaTypa KUIEHUSI pacTBopa |z MPH HOPMAJIbLHOM aTMOc(epHOM AaBieHUH p,=101325
ITa paBua 100°C (373K), mojcraBuM 3HAYEHHSL:
10132540660(373 — 353)
In = - =0,7428.
p18,314 353373

orcioza Inp; =1n101325 — 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3HAYNT, TpeGyemoe maBieHue p; = e'0%% = 48204 I1a (0,47 atm.).

Tema 5. TepmomHaMuKa pa30aBIeHHBIX PaCTBOPOB.
3anaua 13. Paccunraiite o6bembl 0,1 M pacTBOpOB yKCYCHO# KHCIIOTHI U alieTaTa HaTpusl, HEOOXOJUMEbIe
Jutst ipurotoBienns 20 mu arieratHoro 0ydepHoro pactBopa ¢ pH = 4.
Pemenne. Tak Kak KOHIIEHTPALMH PACTBOPOB OAMHAKOBBI, PACUYET BEIETCS 110 YPaBHEHUIO:

VC.04CC404

pH =pK, + lg——,

VC.K4CC.K4.

rie pK, — mokasarens KUCIOTHOCTH YKCYCHOM KHUCIIOTHI, paBHEIH 4,74;

V.o 1 Vi — COOTBETCTBEHHO O0BEMBI PaCTBOPOB COIPSHKEHHBIX OCHOBaHUS W KHCIOTHL. OTClofa mpu
CC.K. = Cc.o. :

IgVeo/Vex =pH—pK, =4 —4,74=-0,74; VIV, =10°"=0,18.

Mpunumas V., = 20 — V., noayuanm (20-V,, )V, =0,18;

OTKyJa 00beM pacTBOpa YKCYCHOM KUCIOTHI V. = 16,95 mi, u 00beM pacTBopa arerata Hatpust V., =
20 -16,95 = 3,05 M.

Tewma 6. TepMoaHHAMUKaA PacTBOPOB 3JIEKTPOJIUTOB.

3agaua 14. V3 1 1 BOomHOTO pacTBOpa, comepkamero 1 T woja, MO DKCTPATHPYIOT CEPOYTIECPOIOM.

Koadduument pacnpenenenus nona Mexay Boioi u cepoyriepoaom paser 0,0017. Paccuuraiire:

a) Maccy MoJia, OCTAaBLIETOCS B BOJHOM PAaCTBOpPE IOCIIE OJHOM OIEpaliy SKCTparupoBanus ooremom 40
MJI OKCTPareHTa;



0) Maccy no/a, OCTAaBIIETOCS B BOJHOM PAacTBOPE MOCIe 4-X KPaTHOTO SKCTPArdpOBaHMS MOPIHIME 110 10
MJI CEpOYTIIEpPOIa;

B) Maccy MOAa, KOTOpasi U3BJIEUETCS CEpOYTIIEpOAOM B cirydasx (a) u (0);

T) CTENICHb M3BJICYCHHS MOJIa B citydasx (a) u (0);

Jl) YUCIIO OTepanuii SKCTparupoBaHus moprusMu mo 10 mur cepoyriepoma, HEOOXOAWMBIX, YTOOBI
M3BIIEYh U3 BOJHOTO pacTBopa 97% nona.

Pelienue.
a) Bocrons3yemcst ypaBHEHHEM [JIs1 OTHOKPATHOH SKCTPAKITUH:

KV:  1¢0,0017¢1000
ml = mU =

= =0,041r,
KV;+V, 0,0017¢1000+40

rae K — xoa¢ddunmenT pacnpeneneHus paCTBOPEHHOTO BEIECTBA;

Mo — Macca noja (T) B UICXOIHOM BOJHOM pacTBOpE;

m; — Macca Hoaa, OCTABIIETOCS B BOMHOM pacTBope (paduHAaTE) mocie
OIHOKPATHOH OTEpaIiH SKCTPAaTUPOBAHHUS;

V| — 00beM HCXOHOTO BOJHOTO pacTBOpa (Mi);

V;, — 00beM dKcTpareHTa (Mi1) B OJHOHN OIepannuy 3KCTParupoOBaHUS.
0) B cimyuae MHOTOKpaTHOW 3KCTpaknuy B padyHATE OCTAaeTCS

KVin 0,0017e1 y

m=mg --p----- S R S H— = 0,00044 r,
KV,+V, 0,001741000+1

e N— 4uciio onepaluii 3KCTpafupoBaHus.

B) llepeiiACT B SKCTpakT TIpH YETHPEXKPATHOM IKCTPArHP&BAaHIH
m, = my—m =1 —0,00044 = 0,99956 .
Maccy 5KCTparupOBaHHOTO BEIIECTBA MOYKHO PACCUUTATH U C IIOMOIIBIO APYTOr0 YpPaBHEHHUS:

F) CreneHpb W3BJICUEHUS BBIYHCINM KaK OTHOIIEHHE MAaCCHI nojaa, nepeuIcauiero B 3KCTPAKT, K
Macce ero B ICXOHOM BOJHOM pacTBope. B mepBom cirydae:

KV,* 0,00171000 4
m=mp[l- —— ] =1e[1 =10,99956 r
KV,+V, 0,00171000 + 10

o = (1-0,041)/1 = 0,959 wfm 95%;
BO BTOpPOM C ac:
0= 0,99956/1 = 0,99956 s 99,956%.

n) Ywucmo o AKIIUHN JIOCTYKEHUSI 3aJIaHHOW CTeTlleHH W3BledeHus npu V=10 w1, Haiinem c
MTOMOIIIBIO YPaBHEHUS, HCTIOJIE30BAHHOTO B TI. (B):
KVin
a=m/mg=1-(——) ; 0,97=1-0,145"; 0,03=0,145"
KV+V,
Orcrona

g 0,03 =n1g 0,145; n=1g0,03/lg 0,145 = (-1,5229/-0,8386) =1,82.
T.e. uncio skcTpakiuii paBHo a8yMm (1,82~2).

Tema 6. TepmMoanHaMuKa pacTBOPOB 3JIEKTPOJIUTOB.

3agaua 15. Beruuciuth JaBieHue, HEOOXOAUMOE JUIS TIOHMKCHUS TeMIIepaTyphl 3aMep3aHusi BOJBI Ha
1°,u TemmepaTypy, pH KOTOPOW OyJET IUIABHTHLCS JIe] MPH MOBbIIeHHH aaBieHus Ha 1 atm. IIpu 0°C
yAelbHas TEIUIOTa IUIABJICHUS JbJAa pPaBHA 333,5x10° JI3K/KT, TIOTHOCTH BOZBI 0,9998x10° kr/m®,
wiotHOCTH Jbaa 0,9168%10° kr/™m°.



Pemienne: Vcnonb3yem ypaBHenue Kimameidpona s (a3oBBIX IMPEBPAIICHUH B OJIHOKOMIIOHCHTHBIX
CHUCTEeMax:
ApL

AT TAV

rae Ap/AT — uzmeHeHue naBieHus $GazoBOro MpeBpaIIeHns Ipyu U3MEHEHIH TeMIepaTypsl Ha 1 rpamyc; L
— ynenbHas TemioTta (azoBoro mpeBpamienus npu temmeparype T; AV = (Vi — Vi) — H3MeHeHue
yaensHOTo 00BbeMa 1mpH (pa3oBoM mepexoe.
Y aenbHbIe 00BEMBI — BETMYUHBI O0PATHBIC TUIOTHOCTH, CJICIOBATEIBHO!

V,=1/9,998x10°=1,0002x10° m*/xT;
V,,=1/9,168x10°=1,0908x10 ° m*/kr;
u AV=1,0002x10 ">~ 1,0908x10° = ~9,06x10 ° m*/kr;

Ap 333,5x10°

= = -134,8x10° [Ta/K
AT 273(-9,06x107)

3Hak «MUHYC» YKa3bIBa€T HA TO, YTO I YMCHBIICHUA TCEMIICPATYpPbl KPUCTAJJIM3allUKU BOIbI (I/IJ'H/I
TUTaBJICHUS JIba) JABJICHUE OJDKHO OBITh MoBbImIeHO. CrienoBaTenbHO, AJS MOHKCHUS TeMIIepaTyphl
3amep3anns okl Ha 1°C HEOGXOIMMO JaBIEHHE TIOBBICHTH Ha 134,8x10° ITa (umu 133 aTm), T.¢. 10BeCTH
ero g0 134 atm.

M3menenne temmeparypsl (a3oBoro mepexoja MpHu M3MEHEHUH JABICHHS Ha SIUHUIYY HaiaeMm C
MOMOIIIbIO PEOOPa30BaHUs YPABHCHHUS

AT 1
= =-0,0074x10°° K/I1a;
AP ~134,8x10°
AT 1
I —=——=-0,0075 K/aTm™m;
AP 133

CrnenoBaresibHO, IPY MOBBIIICHUX JaBJIeHUA Ha | aTM TeMiiepaTypa IUIaBJICHHMS JbJla YMEHBIIAETCS Ha
0,0075K u cranosurcst pasHoii —0,0075°C.

Tema 8. DnexTpoxumus

3amaua 16. YiensHas snekTprueckas mpooaumocts 0,175 M pacTBopa ammuaka pasHa 4,76x10* Om™
lem L. opsmxrocTs Horos NH," 1 OH npu 25°C cooTBeTCTBEHHO paBHBI 73,5 1 198,3 Om ‘em®mons L.
PaccuuTaiite MOJSpHYIO NPOBOIMMOCTb, CTEHNEHb M KOHCTAaHTY MOHM3aLUUM amMMmuaka, ero pKo,
KOHIICHTPAIIMIO HOHOB BOJIOPOJa B pacTBope U ero pH.
Pemienne: VYaenbHas X W MOJSIpHas A DJIEKTPUYECKHE IIPOBOAMMOCTH CBSI3aHBI MEXIY COOOM
COOTHOILICHHEM

N 1000

A=S—,

C

rie C — KoHueHTpamus B Mouib/J1, 1000 — nepecyeTHblit KOOQOULMEHT U3 TUTPOB B CM .
PaccuuThiBaem A:
4,76x10 %1000
A= =2,72 Om ‘em’monb
0,175

CreneHps MOHM3AIMU O MOYKHO BBIYHUCINUTH C IIOMOINBI0 OTHOIIIEHUS 0(.27\,/7\,00, e Ao — MOJIsIpHAas
MIPOBOJIUMOCTh IPU OECKOHEYHOM Pa3BEACHUHU, KOTOpasi pacCUMThIBACTCS 10 3akoHy Kombpayiia: A= A+
+ A (A+ ¥ A_— NOJBMKHOCTH HOHOB):

Ao =73,5+198,3 =271,8 Om ‘cm*™monb *

Orcrona o =2,72/271,8=0,01.



2
B cootBercTBUM ¢ 3akoHOM pa3BeaeHus OctBanpna K = o°C/(1-a), rae
K — xoHCTaHTa HOHM3aIMH TeKTpoauTa (B JaHHOM ciaydae K = Ky

aMMHaKa);

C — KOHIIEHTpanwsl, BRIpaXKCHHAS B MOJIB/I.
Haxomum Kj: K= 0,012¢0,175/(1-0,01) = 1,77x10°°,
OTCIOZa pKp =— IgK, = 4,752.

Konnenrpamus nonos OH™ B pactBope OyneT paBHaoC:
Cor-=0,01¢0,175=0,00175 mois/m.
Otcroma pOH =-190,00175=2,76 wu,3naunt, pH=14-2,76=11,24.

Tema 8. DieKTpoXuMuEs

3agaya 17. Hammcate ¢opMmyidy raabBaHHYECKOTO JIIEMEHTA, COCTOSIIETO W3 MEIHOTO 3JIEKTPOIa,
MOTPY>KEHHOTO B pacTBOp cyibpara meaud ¢ akTuBHOCThIO 0,01 M M LHMHKOBOTO 3NIEKTPOja,
MOTPYKEHHOTO B PACTBOP XJIOPH/IA IIHKA ¢ akTuBHOCTHIO 0,02 M.
Pemienne: OnNoOpHBIM TIpH  COCTaBICHWH  (QOPMYJBI  TaJbBAaHMYECKOTO DJIEMEHTa  SIBIAETCS
ANEKTPOXUMHUYUECKUH Psill HAMIPSHKEHUH METaJIOB, IPUBEACHHBINA HIKE:
DJEKTPOXUMUYECKUH Psil HANIPSDKEHUH METAIIIOB
Li K BaCa NaMgAIMnCrZnFeCoSnPb H, CuHgAgAuU
OcnadieHne BOCCTAHOBUTEILHBIX CBOMCTB (AKTMBHOCTH) CJIeBA HAIIPABO

dopMyna HayMHAETCS CO 3HAKA MHHYC B KpPYTJIbIX CKOOKax, 3aTeM YyKa3bIBacTcs METalll,
HaxOJAIIMICS ClIeBa B PsiAy HAOpPsXKCHUW, B HYJIEBOM crerneHU OKucieHus. CTaBUTCS BEpTUKAIbHAsS
yepTa, UMeroIas 3HaueHNe TPAHMIIBI pa3/iena MeXAy METAIJIOM U HOHOCOIEPKAIlMM PacTBOPOM. 3a Hel
yKa3bIBaeTCsl akTHUBHBIA MOH. Jlanee cieayeT BepTUKajbHas ABOHHas depTa, 0003HAdaromas IpaHUIly
MEXIy ABYMS IONydJIEMEHTAMH W TIOKa3bIBaromas, 40 Au¢¢y3HbIH MOTEHIIMAN YCTpaHeH. 3a BOMHON
yepToil (B 3€pKAIbHOM TOPSAKE) YKA3bIBACTCA AKTUBHBI WOH BTOPOTO TONYdJIEMEHTa W, 4Yepe3
OIMHAPHYI0 BEPTUKAJIBHYIO YEpTy, METalJl B HYJIEBOM CTENEHH OKHUCIECHUS, HaXOJIIIUHCA B
JNEKTPOXUMHUYECKOM PsAy CIpaBa. 3a HUM cIelyeT 3HaK «IUTI0C» B KPYTJbIX ckoOkax. [lon kaxapM U3
aKTUBHBIX MOHOB TOATHCHIBAETCS COOTBETCTBYIOIIAS €My aKTHBHOCTH W3 YCJIOBHA 3anadn. KoHeuHBIN
pe3yNbTaT JOIDKEH BBITIISLIETh CICAYIOMINM 00pa3oM:
() Zn’| Zn* || Cu™ | CU° (+)
0,02M 0,01M
[Ipumeuanue: BMECTO aKTHBHOTO HOHA IMO3BOJUTENFHO yKa3bIBATh TaKXKe M TMOIHYIO OpyTTO hopmMyIry
COJIH, B PaCTBOP KOTOPOM MOTPYKEH COOTBETCTBYIOILIUI SJEKTPOI.

Tema 8. DnexTpoxumus
3amaua 18. Paccuuraiite snekrpoanbie noteHimansi, JJIC rampBaHHueckoro snementa (—)Zn|ZnSO,
(c=0,5M)||CuSO, (c=1M)|Cu(+), usmenenue sueprun 'n66ca AG® U KOHCTAHTY PAaBHOBECHS PEAKIIUH,
MPOTEKAIOUIE B HEM MPU 3aMbIKAHUHM LIECTIN (T=250C).
Pemenne: [ToreHnmanbl 31€eKTPOAOB BRIUMCIMM C TIOMOIIbIO ypaBHeHus: HepHcTa:
RT 0,059

n+ _ o nt+ n+ _ o nt+ n+
EMe /Me™ E Me /Me+ InaMe =E Me /Me+ 7lgaMe '
nFn
o n+ . o . n+
rac E Me Me— CTAHAAPTHBIM JJICKTPOAHBIM IMOTCHIHAI (CM. HpI/IJ'IO)KCHI/Ie), dMe — AaKTHUBHOCTbH

COOTBETCTBYIOIIMX HOHOB B PACTBOPE; N — YHUCIIO 3JIEKTPOHOB, yYaCTBYIOIIUX B AJIEKTPOAHON peakunu; F
—gucio Dapanes (96500 Ki).

st pacuera akTUBHOCTH a = YC HaXoJIUM B CIIPaBOYHHMKE KOA(PPHUIMEHTHI aKTUBHOCTH Y COJIEH U
MOJICTABIISIEM X 3HAYCHHUS:
acyo+ = 0,043x1=0,043 moinb/i; azn+ = 0,063%0,5=0,0315 momns/mn.
Orcrona
Ec”"icu= +0,337 + (0,059/2) 1g 0,043 = +0,297 B;
Ez’*l20 = -0,763 + (0,059/2) 1g 0,0315 = —0,807 B.
W, 3Ha4nT, NEKTPOABIKYINAS CHIIa paBHA
E=E,-E =+0,297—-(-0,807) = 1,104 B.
Mesxny AG® peakiuu, MPOTEKAOIIEH B ralbBAHHYECKOM dIeMeHTe, u craHaapTHoil DJIC cymecTByer
CBsI3b, BhIpakacMast ypasaeruem: AG’ = —nFE°.
Crannmapthas DJIC paccuuThIBaeTCs Kak pa3sHOCTh CTAaHIAPTHBIX dJICKTPOAHBIX moTeHnuanos: E° = E%, —
E° .. 3naunr



E° = +0,337 —(-0,763) = 1,100 B,

1 AG® = —29650001,100 = 212300 JI:x/MOb.

KoncranTa paBHoBecus peakiuu (K, = K;) Haxoqurcs ¢ moMoLpio ypaBHEHUS
AG? = —RTInKp,

otkyna InK, = InK,, = - AGYRT = — (-212300)/[8,314e(25+273)] =

=85,6887 u K,=K, =% =164x10%.

Tema 8. DieKTpoXuMuEs
3amaua 19. PaccuuraTh pacTBOPUMOCTb M MPOM3BEIECHHE PACTBOPUMOCTH Cyibduaa muaka mpu 25°C.
DNEKTPOABUIKYINAS CHJIA KOHIICHTPAIIMOHHOTO ralbBAHUYECKOTO JIEMEHTA

1 2
Zn | ZnS || ZnSO4| Zn
a=x C=0,5’M

pasua 0,276 B.

Pemenue: 3/1C naHHOTO KOHIICHTPALIMOHHOTO 3JIEMEHTA OINPEACIACTCA YPaBHEHUEM:
0,059 az @)
E= Ig
naZn2+a )

[Tpumem, dTo aZn2+, @) — KOHIIEHTpauus (aKTHBHOCTb) MOHOB LIMHKA B HACBILEHHOM pacTBope ZNS,
paBHas x. Toraa az’, @ =7C=0,063x0,5 = 0,0315 (cM. npeapIayIIyIO 3a/1a4y).
Orcroma

az’ @ nE  0,276e2

g = = =9,3559 ;
X 0,059 0,059

az’, o)

= 10%%% = 2,2693x10° ;

X

W anee: X =az,, = 0,0315/(2,2693x10%) = 1,391x10 .

3HAYMT, KOHIICHTPAIUS CYIb(U/Ia [IMHKA B HACBIIIICHHOM PacTBOPE paBHA
1,39x10*" Moub/11, a ero MpousBeeHHE PACTBOPHMOCTH —

TP = Cz,”*eCs® = x> = (1,39x10*)? = 1,93x10 % .

Tema 8. DnexTpoxumus

3apaua 20. DnexTponaBwKymas cujia E 3eMeHTa, COCTaBIEHHOTO M3 BOJOPOIHOTO M HACBIIEHHOTO
KasmoMenbHOro anektponos mpu 25°C pasna 0,4185 B. Uemy paBHel pH pacTBOpa, ¢ KOTOpPBIM
KOHTaKTUPYET BOJOPOAHBIN 3JIEKTPOJl, U AKTHBHOCTH HOHOB BOJIOPOAA B HEM?

Pemenue:

E —Ex»
pH = —r
0,059

(moTeHIMan KaJloMeNnbHOro 3MekTpoa oepem u3 [lpunoxenus). Orcrona

pH = (0,4185-0,2415)/0,059 = 3 ;

ay. = 107" =107 = 0,001 monb/.
3agauya 21. KoHcTaHTa CKOPOCTH OMBUICHHS 3THiIaneTaTa TuapokcuaoM Hatpusa npu 10°C pasnHa 2,38
MuH . Onpenenuts BpeMs, HeoOXOIUMOe JUIs oMbuIeHHS 90% JTHIIAIETaTa, €ClM PeaKIHOHHAS CMECh
nosrydersl cmernienueM 1 0,05 H. pacTBopa THIareTara c:
1)1 1 0,05 u. pactBopa NaOH; 2) 1 1 0,1 u. pactBopa NaOH.
Pemenne:
1) Peakuus oMbuieHHs STUIALIETAaTa B MIEJIOYHOM cpelie ABISIETCS peakLuei BToporo nopsaiaka. B ciyuae
paBeHCTBa KOHIIGHTpAIHiA ApHpa U IMEN0YU BOCIIONIB3YEeMCsl YPABHEHHEM :



1 X 1 x
K=—e——— orkymat; =—e———

t, a(ax) ka(a—x)

IJic a — UCXOJHOE KOJIHYECTBO MOJIeH; X — KOJNHYECTBO IMPOPEarvpoBaBINETrO BENIECTBA K MOMEHTY
BpeMeHH t.

OOmwmit 00beM cMecd 2 JI, TOSTOMY KOHIIGHTPAIMS BEIIECTB BCJCACTBHE pa30aBiICHUS
YMEHBIIIUTCS B JiBa pa3a U 3HAUYUT,

a= 0,025 monr/a, x=0,025¢0,9 =0,0225 momn/1.

Orcrona

1 0,0225
t = . =151,2muH.
2,38 0,025(0,025-0,0225)

2. Bo BTOPOM CIIy4ae KOHIIEHTpanuu d(Hpa W MIEN0YHd HEOAMHAKOBBI, TIOSTOMY HEOOXOIMMO
WCTIONIB30BaTh YpaBHEHUE:

1 b(a—x)
k= In
to(a—b) a(b—x)

Ecnu a - HauanpHast KOHIIEHTPAIUS ATUIAIETaTa, a b — HavanbHast KOHIIEHTpaIus mieao4u, To a = 0,1/2
= 0,05 mounn/i; b =0,05/2 = 0,025 mons/ir; x=0,025x0,9 =0,0225 Mous/1.
Pemaem ypaBHEHHE OTHOCHUTENBHO U
1 0,025(0,05-0,0225)
t, = In = 28,65 MHUH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 9. KuneTtnka XuMHUECKHX PEaKIIUi U KaTaIu3
3agauya 22. KoHcTaHTa CKOPOCTH qUCCOIUaIiy (hocreHa
COC|2 =CO + C|2
npu Temmeparype 382°C pasma 0,5x107° mum ', a mpu Temmeparype 482°C — 67,6x107% mum .
PaccunTath: a) 3HEPruI0 aKTUBALMK PEAKLIUH;
0) KOHCTAHTy CKOPOCTH peakiiu npu Temneparype 425°C; B) KomuecTBO (ocreHa, KOTOpoe PasjioKUTCs
npu temreparype 382°C 3a 100 MHHYT HOCie Havana PeakiMd, eClM HAdajlbHOE COJIEPKAHHE €ro
COCTaBIISIIO 1 MOJIB/.

Penienue:
a) Pacuer sneprum aktupanuu E* BesieM 1o ypaBHEHHIO:
Tszsz
E = In ,
T2_lel

rne: k; u k, — KOHCTAaHTBI CKOPOCTH PEaKIMK COOTBETCTBEHHO MPH
temnepatypax T, u T,. IloacraBisieM 3HaueHust:
655e75508,314  67,6x10°7
E'= In =201740,3 x/monb ~ 201,7 xJx/Monb
755-655 0,5x10°°

6) s pacyeta KOHCTaHTBI CKOPOCTH peakuuu npu 425°C BOCHONB3yeMCS TEM K€ YpaBHEHHEM H
HaiiieHHbIM 3HaueHneM E”.

In =
ki, R TsT,

Perast 5T0 ypaBHEHHE OTHOCUTEIBHO K3, TIOITyYrM:



201740  698-655
Inkg = . +1n 0,5x1072 =-3,016,
8,314 698x655

oTkyna k3 = ¢ 2016 = 0,049,
B) Peakuums auccormanuu QocreHa SBISCTCSA peakield MmepBOro mopsaka. 1103ToOMy KOJIMYECTBO
popearupoBaBiiero pocreHa MOXKeT OBITh PACCUYMTAHO [0 YPABHEHHUIO:
1 C
k= In . TIe
t Co -X

Co — ucxomHas KoHIeHTpanus BemiecTBa; Co—X — KOHLIEHTpAlMs K MOMEHTY BpeMeHH l; X — 4ucio
MOJIeH IPOpearupoBaBILIETO BEIIECTRA.

[ToncraBisist B 3T0 ypaBHEHHE 3HAYCHHWE KOHCTAHTHI CKOPOCTH pEaklMd, BpeMs OT Hadaia
peaKiuy U NCXOAHYI0 KOHIIEHTPALIMIO, PELIaeM YpaBHEHUE OTHOCUTENBHO X:
0,5x102 = (1/100) In [1/(1-x)];
In[1/(1-x)] = 0,5; In(1-x) =-0,5; 1-x=¢"°=0,6
1, OKOHYaTeapHo, X = 0,4 MoIs.
Takum o6paszom, pu temmeparype 382°C 3a 100 MUHYT OT Hayaya peakiid KOHIIEHTpaIus pocreHa
yMeHbIUTCS OT 1 10 0,6 MOJIB/JI, TaK Kak B KXKIAOM JIMTpe pazioxkurcs 0,4 Mol hocreHa.

Tema 9. KuneTnka XUMUYECKHX PEAKLIUN U KaTalu3

3agauya 23. Bo cKoiIbKO pa3 BO3pACTET CKOPOCTH PA3I0KEHUsS CyNIb(dhannia HaTpysl B TJIA3HBIX KaIUIaX
npu moBeieHn Temnepatypsl ot 20 10 80°C? TemmneparypHblii KOIP(UIMEHT CKOPOCTH PEaKIHn
paBeH 2.

Pemenue:

Bocrosb3yeMcst cooTHOIIEHHEM V1o/ V1 = Kro/Kp= y(Tz’Tl)/ 10, rae y=2, T,=80°C; T,;=20°C:
VelVy = 2° = 64,
TO €CTh CKOPOCTh PA3JIOKEHUS BO3pacTeT B 64 pasa.

Tema 9. Kunetnka XUMHUYECKHX PEAKUUN U KaTaluu3
3anaua 24. PaccuuraiiTe BpeMs pa3pyllieHus a’po3osibHOro npemnapara «Kamdomen» na 10%, cuutas
KOHCTaHTY CKOPOCTHM Pa3JIOKEHHsS OCHOBHOI'O JICHCTBYIOLIETO BellecTBa ((pypaiuinHa) paBHOM
1,2x107° gac ™ mpm 20°C.
Pemienue: Cuutas UCXOIHOE KOJM4ecTBO BeulecTBa paBHBIM 100%, U UCHONB3YysS KHUHETUYECKOE
ypaBHEHUE IIJIS peakiuu 1-ro mopsaka

1 a
=—In——,
t a—X
IIOJIy4YUM:
1 100 0,1053
t=—In = = 8775 yacoB = 1 rox.

k  100-90 1,2x10°°

Tema 9. KuneTrnka XUMHYECKIX PEAKIIAN U KaTaIu3
3agauya 25. B TeueHne Kakoro BpeMEHH 4Uepe3 pacTBOp cyiab(dara Mead HEoOXOAMMO MPOIyCKaTh TOK
cuioii 1,5 A, utoObI U3 Hero 6,4 r. meau ?
Pemenne: Ilo 3akony ®apajes Macca BBIICIUBIIETOCS BEIIECTBA MPHU JEKTPOIH3e (B TpaMmax) m =
OJt/F, rue
D — DIIEKTPOXMUMHUYCCKII SKBUBAJICHT BEIICCTBA
J — cuna Toka (amriep)
t — Bpems (Cek) Kymnon
F — ancno ®apanes 96494 K/r-axB (——— ) mmm 96500 K/r-3kB.

r-9KB

DIEKTPOXUMHUUYECKUM SKBUBAJICHTHOM HA3bIBACTCS KOJMYECTBAa BELIECTBA, BBHIPAXKEHHOE B TpaMMax,
BBIAENIAEMOE 1K AIIEKTPUUYECTBA, MPOXOSIINM YEPE3 AIECKTPOIIHUT.



A — atomHas Macca, n — BAJICHTHOCTh

Jnsg menn 63,54
D=—— =31,77T1/k
2
mF 6,4 - 96500
t= = =12959,8 cex =216 mMuH = 3 4. 36 MUH.
2] 31,77 -15

HpHMepm peuicHuA 3a1a4 1Mo KOJIJIOUIHON XUMUH

Tema 11. MoJeKynsIpHO-KMHETUYECKUE U ONITUYCCKUE CBOMCTBA KOJUTOMIHBIX CHCTEM.
3agaua 26. HailTu moBepXHOCTHOE HATSDKEHHUE aHWINHA G, €CJIH CTaJarMOMETPUYECKUM METOJOM MpHU
20°C MOJIYYCHBI CJICAYIONME AaHHBIC: YUCIIO Kamenb aHwinHa N = 42, Boasl N,=18. Il10oTHOCTH
aHwmHa p=1,4x 10° KF/M3; MMOBEPXHOCTHOE HATSHKEHUE BOIBI cn,=72,75><10’3 H/m.
Pemenne: Vcnonb3yem i pacueta Gopmyiy:

Nop 18 ¢ 1,4x10°
6=64—— =T72,75x10°—— =43,65x10° H/m.
npo 42 ¢ 1x10°

Tema 11. MonekynsipHO-KUHETUYECKHAE U ONITHYECKHUE CBOMCTBA KOJUIOUIHBIX CUCTEM.
3agauya 27. HaliTu NOBEpXHOCTHOE HATSDKCHHUE aHWIMHA, €CJIM METOJOM HAWOOJBIICTO JaBJICHUS

MYy3bIPHKOB TIOJYYCHBI JAHHBIC: JABICHHUE My3bIPHKOB NIPU MPOIMYCKAHUU WX 4Yepe3 Boay paBHO 11,8 - 10°
H/m, a B anmmua — 712 H/m.

Temmepatypa 20°C, OBEpPXHOCTHOE HATSHKEHHE BOIBI 0o = 72,75 - 10° H/m

Pemmenue:

Hcnonszyem muist pacuera Gpopmyy:

Np-pa 712

6= Ompo— =72,75x10° —— =43,89x10° H/m.
hioo 11,8x10°

Tema 11. MonekysIpHO-KHHETUIECKHE U ONITUYECKUE CBONCTBA KOJUTOMIHBIX CHCTEM.
3agaua 28. Mcroms3ys KoHCTaHTh ypaBHenus Illumkosckoro (a = 12,6x10° u b = 21,5),
paccunTaiiTe TOBEPXHOCTHOE HATSDKEHHE BOJHOTO PacTBOpa MACISIHOM KHCIOTHI C KOHIIEHTpaIuen
0,104 Moub/1 ipu 273K. TToBepXHOCTHOE HATSDKEHHE BOJBI IIPH 9TOH TeMiepatype oo = 75,62x107°
H/wm.
Pemenne: C nmomombto ypaBHeHus llInmkosckoro
Ac = cg—o = aln(1 + bC)
paccurTaeM MOBEPXHOCTHOE HATsDKEHHE pacTBOpa O
6 = op—aln(1 + bC) = 75,62x107°-12,6x10%(1 + 21,5%0,104) =
=60,82x107% H/m.

Tema 11. MonekyIsipHO-KUHETUYECKHUE U ONITUYECKHUE CBOMCTBA KOJUIOUIHBIX CUCTEM.
3amaua 29. Onpeennte MOBEPXHOCTHBIH M30BITOK (B KMOib/M?) mpu 10°C [UIst BOAHOTO PacTBOpa,
comepkamiero 50 mwr/n  memaproHoBoii  kuciotel CgHi;7COOH. IloBepxXHOCTHBIE HATSDKEHUS
FICCIICyeMOr0 PacTBOPA H BOIBI COOTBETCTBEHHO paBHbI 57x107° H/m 1 74,22x107° H/m.

Pemenne: Mcnonszyem ypaBaenue [ no0ca:
BrIpa3um KOHIIEHTpAIUIO pacTBOpa B KMOJIB/M™:

Ac C
[=——e—.

AC RT



C = 0,05/158 = 3,164x10* mons/n = 3,164x10*kmons/m®, (158 — MomspHas Macca IETaproHOBO#H
kucnoTsl). OTcroaa

(57x10°-74,22x10°%) 3,164x10*
I'= . = 7,32x10 *kmomnn/M>.
3,164x10™* — 08,314x10°x283

Tema 11. MonekynsipHO-KUHETUYECKHUE U ONITUYECKUE CBOMCTBA KOJUIOMIHBIX CUCTEM.
3apaua 30. Onpenenure IIUHY MOJEKYJIBl MAaCISHON KHCIOTHI Ha MOBEPXHOCTU paslieia «pPacTBOpP —
BO3IyX», €CIIHU IUIOMA/Ib, 3aHIMAeMasi OJHOI MOJIEKYJIOH B TIOBEPXHOCTHOM ciioe, paBHa 30x10 2’ Mm% a
TLIOTHOCT MACIISTHON KUCIOTHI p = 978 Kr/m’.
Pemenne: J{nuna Monexyisl | paccuutbiBaeTcs mo hopmyiie

.M
|=
p
1
VYuureiBas, uto S =— , (tae Np—uucio ABoranpo, paBHoe
['xNa
6,02x10% MoTeKy1/KMOIB), HAXOMM HPEICIbHBIN TOBEPXHOCTHBIH H30BITOK:
1 1

T,= = = 0,055x 10" "kmosb/M.

SN 30x10 *°x6,02x10%°
Torma qMHA MONEKYIIBI MacisTHOW KUCTIOTH (M=88):

0,055x10 'x88
| = =4,95x10 °~ 5x10 ' m = 5 A (anrcrpem).
978

Tema 12. DnexTpudecKuii 3apsi] KOJUIONIHBIX YaCTHUI] U JJIEKTPOKMHETUIECKHE SBIICHHUS.
3apaua 31.
Hanumnre ¢opMyiny MHIE/UIBI KOJUIOHMIHOTO pacTBOpa cyibdara Oapus, MHOIYYSCHHOTO METOJI0M
XUMHYECKO# KoHeHcanuu npu B3aumoeicTeun BaCl, u Na,SO,4 B BogHO# cpee.
Peiuenne:
B ocHOBe noydeHHs 30151 JISKHUT PEAKIIUS:
BaCl, + Na,SO,=2 NaCl + Ba SO,
VYcrnoBreM mosrydeHus 305151 IBASETCS HeOONBION N30BITOK OJHOTO M3 UCXOAHBIX peareHToB, BaCl, nam
N&a,SO4, KOTOpBII OyAEeT SABIATHCA CTAOMIU3ATOPOM 30151
I[Tycts crabunuzaropom Oyaer BaCly, Toraa dpopmysia MUIEIUTBI TIONYYEHHOTO 30715
{[m Ba SO,] - n Ba**2(n — x)CI'}**2x CI

1 2 3 4
CocraBHbIe YacTH MULIEIIIBI: 1 - arperaT
2 - MOTEHIHMAJIONPEICISIONINE HOHBI
3 - NPOTHBOMOHBI 3ACOPOLIMOHHOIO CIIOS
4 - TIPOTUBOMOHBI TUPPYZHOTO CIIOS

(1,2) - sgpo; (1,2,3,) - rpaHyia, 3apsHKeHHAs YaCTHIIA;
(1,2,3,4,) - pmexTpOHEUTpaNbHAS MUIIEITA



IToTeHTManoONpenCNAIOIMMMA HOHaMH (OT CTa0WIM3aTopa) CTAaHOBATCS WOHBI Ba2+ cormacHo
n3bupartenpHOU ancopOrmu no mpaBuiny @ Ilamera m K. dasHca: Ha MOBEPXHOCTH KPHUCTAIUIOB W3
pacTBopa MPEUMYIIECTBEHHO aACOpPOUpPYIOTCS T€ HOHBI, KOTOphle MOTyT 00pa3oBaThb C HOHAMHU
MPOTHUBOIIOJIOKHOTO 3HAKA, BXOASIIMMHU B KPUCTALIHYECKYIO PELIETKY TPYJHOPACTBOPUMOE COeIMHEHUE
WIH JOCTPOUTHh KpHUCTAUIMYecKyto pemeTky. Mousl Cl- - BBIIOJTHSIOT POJIBIPOTHBOMOHOB, MPHYEM
ofmee wux KomudecTBO (B amcopOmmoHHOM u AU(PQPY3HOM CIOSAX) OIKBUBAICHTHO KOIWYECTBY
MOTEHINATONPEACISIONINX HOHOB!
nBaCl,<>nBa*" + 2nCI’
Tema 12. DiekTpUYeCKuii 3apsij] KOJUIOMIHBIX YaCTHUI] U DJICKTPOKMHETUICCKHE SBIICHMSL.

3amaua 32. KosiouHEIi pacTBOp KOJIAProa COACPIKUT 4acTHIb! cepebpa ¢ auamerpom 6x10°° cu.

Onpenennre YUCIO YacTHIl, OoOpa3yromuxca npu aucneprupoBaHuu 0,5 em® cepebpa, YAETBHYIO

MMOBEPXHOCTH 30J151 I CYMMapHYIO TIOBEPXHOCTh YaCTHII, €CIM OHHA UMEIOT: a) cheprueckyio Gpopmy ¢

muamerpoum (d) 6 - 10 em

6) KyGHuecKyIo ¢ JHHOI pebpa (£) 10 em.

Pemenne: 3Has paguyc, MOXKHO PacCYUTaTh OOBEM OJTHOM YacCTHIIBI (ChEepUISCKOM)

V, = 4/3nr® = 4/3 [3,14 (3x10 ®)*]= 113,04x10 ** em®

VKy6. qacr. E3 = (10-6)3 = 10-18 CMS

Teneps ornpenenrM YUCIO YACTHUIL:

N = Ven, s/ Va = 0,5/113,04x10 % = 4,4x10%* (cepuueckux)

N = Ven, g/ Va = 0,5/20%° = 0,5 - 10" (xy6uuecknx)

YenbHyr0 TMOBEPXHOCTh CHUCTEMBI, COAEpXKaliedl cheprueckne YacTHIBI, MOKHO BBIYHCIHTH IO

hopmyiie

3 3
Sy=—=——=10%cm'};
r 3x10°
6 6
Syrwye=—=——— = 6-10°cM*
L 10°

3Has Sy, ¥ cyMMapHbIii 00beM 4acTHLl JUCIEPCHOI (a3bl, HaliieM CyMMapHYO OBEPXHOCTh YaCTHIL:
Seysm = SV, = 10°%0,5 =5x10" cM® (cdepm.); Sy = 6x10°x0,5 = 3x10°cm’

W naaye:

Sepum= NS, = N4nr* = 4,4x10° 0403,14¢(6x10 %)’ = 4,97x10"~ 5x10"cm’.

Tema 13. YCTOMYHUBOCTE M KOATYJISIIIHS KOJJIOMIHBIX CUCTEM

3agaua 33. PaccuunTaiiTe TOpOr KOAryJslUM ¥ KOaryJavpyIOUIyl0 CIOCOOHOCTh pacTBOpa cynbdara
HaTpHsl MO0 OTHOLICHHIO K THUAPO30JI0 HMoauna cepedpa, ecnu Koaryssiuuio 250 Mil 307151 BBI3BIBACT
cynedat Hatpus koHneHTparuu 0,15 Moib/m 00beMoM 50 M.
Pemenne:Ilopor koaryisiiiuu BbIpaXKAETCS BEJIMYMHOM KOHUEHTpPALUM JJIEKTPOJIUTA KOaryssTopa,
KOTOpasi BBI3BIBACT KOAryJSLUIO Jno30is1. Koarymsims 3omell — mpouecc, NPUBOAAIIMHA K arperauuu
yacTull JUcrepcHod ¢as3el ¢ mocienyroummM oOpa3oBaHueM ocaaka (koareis). (003HadarOT MOpPOT
koarymsiiuu Y i CK. PazMepHOCTE — MMOJIB/TT HITH MOJIB/II.

C3K. 'Vak.

Y= ———— TIAc
V30J'Iﬂ + V3K.

CaK. — KOHIIEHTpAIUS AIIEKTPOJIUTA KOaryJsTopa

V3K. — 00BEM DIIEKTPOIUTA KOaryJsiTopa

V301 - 00beM 30515

Koarynupyromas crmocoOHOCTE 3JIEKTPOIUTa (KOATryIHPYIOIIee TeHCTBHE)

1
JI/MOJIb;
Y 0,15 -0,05
y = — =0,025 mounp/1;

PKz

0,25+ 0,05



1
Px= —— =40 n/momn
0,025

Tema 13. YCTOMYMBOCTD U KOATYJISLUS KOJJIOWAHBIX CUCTEM
3angaua 34. Paccunraiite koadpduuuent auddysun D u cpenHuil KBagpaTUUHBIA CIBUT AX YacTHUIIBI
rupo307s 3a Bpems 10 cexyHn, ecnu paauyc yactur] 50 HM, Temieparypa onbita 293K, BI3KOCTh cpefbl
10 IMa-c.
Pemenue: I1o 3akony DitamTeitHa—CMOITyXOBCKOTO
Ax*=2D{,
rae D — koadpdumment muddy3un, KOTOPHI B CBOI OYepelh MOXXHO PACCUYUTATH MO ypPaBHEHHIO

DOHHIIITEHHA:
RTKT

D= = .
6 TNIrNAG Tnr

R — yHuBepcanpHas razoBas nocrostaHas, 8,314 JIx/monpeK;
k — koncranta Bonbimana, k = R/INp = 1,38x10 2 x/K;
T — BA3KOCTb CPEbI; I — paIlyC YaCTHULIBL.
[loxcraBisieM maHHBIC:

1,38x10 %293

D= = 4,29x10 2 m?/c.
63,14x10 *e50010°°

Otcrona
Ax = V2Dt = V204,29x10 2010 = 9,26x10 ° M.

Tema 13. YCTOWYMBOCTB U KOATYJIALMS KOJUIOUIHBIX CUCTEM

3anaua 35. Ilporapron cogepxxut 0,08% xommonagHoro cepedpa. OcMOTHYECKOE NABIEHUE 3TOTO
KoJutouaHoro pactBopa paBuo 0,08 Ila mpu Temmepatype 37°C. Paccumraiite CpeaHuii auamerp
cpepuUIecKHX KOIIOMIHBIX YacTHIL 30115, [ToTHOCTS cepebpa 10,5%x10° kr/m’.
Pemienne: OcMoTHYECKOE JaBJIEHHUE 30JI€H pacCUUTHIBAETCS 110 YPABHEHUIO!

vRT

Mooy =————— = VkT:

Na

IJIe V — YHCJIO YaCTHIl B €JUHHIIE 00beEMa;
2
k — koucranta Bonbimana, 1,38x107% JIx/K.
Tak KaK v paBHO OTHOLICHHIO MAcChl TUCHEPCHOM (a3bl K Macce OAHON YaCTHIBL V = M, 4 /My,

3 m,, KT 3¢0,8¢1,38x10 310
r=n =+ =0,99x10 % m.
ATtyepTe 400,08010,5x10%3,14

a MacCa 4aCTHUbl HAXOAUTCA 4Y€PE3 €€ IIOTHOCTh U paJuycC: mq = 47‘Er3/3p, TO, 3Hast OCMOTHYCCKOC
JaBJICHHUEC, MOXHO paCC‘{I/ITaTB CpeI[HI/Iﬁ pazmyc YaCTHUIIbI:
Orcrona: d = 260,99x107° = 1,98x10°% m.

Tema 13. YCTOWYMBOCTH M KOATYJIAINS KOJUIOUTHBIX CUCTEM

3anaua 36.
OnpenenuTs BI3KOCTh KACTOPOBOT'O Macia, eciiu uepe3 TpyOky muHoi 0,6 M u auamerpom 0,001 M oHO

NpoTeKaeT co ckopocThio 2,04 - 10-10 m3/cripu pa3nocty nasienuii 100 Ia.
Pemenne: Bocnonb3yemcs ypaBHeHueM llyazeimns:

vV wnrtAP
Q = =




t 8n-L

Q — oOBeMHast CKOPOCTh TCUCHUS JKUIKOCTH, pPaBHAsI OTHOLICHHIO 00beMa
JKUJIKOCTH V KO BPEMEHHU TECUEHUS €ro 10 KaWUIspy JUIMHON { B paguycom
moJI AaBJieHUueM P, 1 — nuHaMUYecKas BI3KOCTh KHUIKOCTH.
[IpeobpasyemM ypaBHEHHE JJIsi HAXOXKICHHS BS3KOCTH KHJIKOCTH M PEIIAM €ro IMOJCTaBIss
3HaueHus B cucreme CH:

wr*AP  3,14-0,0005*100
n = = =20,04-10° Ia-c 8 Q ¢
8-2,04-10%°.0,6

Tema 13. YCTOMYMBOCTD U KOATYISALUS KOJJIOWAHBIX CUCTEM
3amaua 37. Paccumraiite Bs3kocts ruapo3ois AJCl ¢ kormentparmeit qucnepcuoit daser: a) 10% mo
Macce u 0) 10% mo o6wremy. Yactuiel 3075 UMEOT chepudeckyio (opMy; MIIOTHOCTH AWCIIEPCHOMN
}assl U AHCHEPCHOHHOM Cpeibl COOTBETCTBEHHO PaBHBI 5,56 m 1 r/cM®; BS3KOCTb AMCIIEPCHOHHOM
cpessi 1, = 107 Masc.
Pemenme: Haiinem BA3KOCTh, HCIIONIB3YS YpaBHEHHE DUHIITEHHA!
n = no(1+2,50),
rae @ — o0beMHast 1oy auctiepcHor Gassl @ = Vo Vi,
a) [lmst pacuera ¢ mpumem maccy 3o, papHoit 100 T, Torma macca aucmnepcHoi ¢assr paBaa 10 T, a
Macca gucnepcuoHHoi cpeasl — 90 r. Otcrona
10/5,56
1= =0,0196;
10/5,56 + 90/1
i 1= 10°3(1 +2,500,0196) =1,05x10° ITasc.
0) B aTom ciyuae mist pacyera OCMOTHYECKOTO JIaBICHHS IOCTATOYHO MPE00pa3oBaTh 3HAUCHUE (. ¢
=10% =0,1; u 3HAYUT
M= 1023 (1 + 2,500,1) = 1,25x10 2 ITasc.

Tema 13. YCTOMYHUBOCTE M KOATYJISIIIHS KOJIOMTHBIX CUCTEM
3agaua 38. PaccuuTaiite Bpems OCeTaHUs YaCTHUI[ CyCIeH3uil OEHTOHWTAa B MUIMHIAPE ¢ BBICOTH 0,1 M.
Bsi3kocTh cpenbl 2 - 10 Taec, paguyc gacTus!
14 - 10® M, mwiotHOCTH Genronuta 2,1 - 10° kr/m%, miorHOCTS XHIKOCTH
1,1-10° kr/m.
Pewienue:

s pacueTta BpeMeHH oceaHus Bocnoib3yemcs hopmynoit U = , TIe

h - BeicoTa cromba cycriensun; 1 - BpeMs OCeaHUs YaCTHIIb,
U -ckopcTh OCeaHus pacCYUThIBAETCS Mo ypaBHeHuto CTokca:
2I’2(p -Po) 9
U=— e
9
[ - paIuyC 4aCTHULBL, P; Po - ILIOTHOCTU BELIECTBA U CPE/IBI;
g - yCKOpeHHe CBOOOHOTO MAJACHUS; 1) - BA3KOCTh CPEIIbI

2(14-10%% (2,1 -10°-1,1-10% - 9,81

U= = 2,1364- 10™* m/cex.
9.2.10°
Torma Bpemsi ocejaHns YacCTHUIIbl PAaBHO
h 0,1
t= = =468,1 cex. = 7,8 MuH.

U 21364 10"



Tema 13. YCTOWYMBOCTE M KOATYJISIHSI KOJIOUIHBIX CHCTEM
3angaua 39. CpaBHHTE MHTEHCHBHOCTb CBETOPACCESHUS CaHOpHHA B KpacHOM (A=700 HM) U B CHHEM
cete (A=436 um). Caenaiite BBIBOJ O TOM, KaKO# CBET Jy4lle MPUMEHSITh IpU HE(PEIOMETPUH.
2 2 \/2
ny"— Ng“vV

l, = 247° ( ) Iy
n12 + 2n027\,4
Pemenne: B coorBeTcTBUHU C YpaBHCHUCM Paies MHTEHCUBHOCTH pacCcessHHOro CBETa 06paTHO
mponopuruoHajbHa AJTWHE BOJIHBI MaJar0ICTO CBETA B 41 CTCIICHU. OTCIOIL&
IpACI/IHAx4KpaCH7OO4 2;4X1011

= 6,6 paza
oo, M 436%  3,6x10

Takum o0pazom, pu HeeIOMETPUH JTydllle TPUMEHSATh CHHUIN CBET.

Tema 13. YcTOHYIHBOCTD M KOATYIISANNS KOJUIOUIHBIX CHCTEM
3agaua 40. C nomMompo HederoMeTpa CPpaBHUBAIUCH MYTHOCTH IBYX THAPO30JEH — CTAaHIAPTHOTO U
uccienyeMoro. MyTHOCTH CTajqd OJMHAKOBBIMU IIPH BBICOTE OCBELIEHHOM YaCTH CTAHAAPTHOTO 3071 5 -
10-3m, mccnemyemoro 301 — 19 - 10-3m.Cpennwmii paamyc wactur ctarmaptHoro 3oms 120 - 10-9wm.
PaccuuraiiTe panuyc yactul BTOPro 30J1sl.
Pemenne:Pacuer pagnyca yacTHIl MccaeyeMOro ¢ MOMOIIBI0 HedeloMeTpa 30511 TPOBOIAT 1o Gopmyie

her
IX = ICT . TIe
hx
ICT - paJMyC YaCTHIl CTAaHAAPTHOTO 30JIs;

hct m hx - BeICOTa OCBEIIEHHON YacTH CTaHIAPTHOT'O U UCCIECTYEMOI0O 30JIeH
5.10-3

rx =120 -10-9 3——— =76,9- 10-9m.
19 - 10-3

Tema 14. Pa3uble kiacchl KOJUIOUAHBIX CUCTEM
3anaua 41. [Ipu u3ydeHuu ajcopOLMU MapoB 3TaHOJA HAa AKTUBUPOBAHHOM YIJie OBLIM IOJYYCHBI
CIIEAYIOIINE JaHHbIE:
px107, Tla 5,33 9,87 17,33 23,06 45,53
A x10%, m%/kr 14,9 19,1 24,2 27,3 36,8
(p— paBHOBecHOE JaBiieHHE Mapa, A — BenuurHa ajncopOuun). I'padudeckn onpenenuTe KOHCTAHTHI
ypaBHeHuidt Opeitnmnuxa u Jlenrmiopa. Paccuwmraiite Benmumny ajgcopoumu npu p = 3000 Ila.
Hcnionb3ys 06a ypaBHEHUsI, BBIYUCIHUTE, CKOJILKO dTaHOIIA aJICOPOUPYETCs Ha 5 KT YIIIsl.
Pemenue: J{i1si HAXOKICHHsT KOHCTAHT ypaBHeHHs1 PpeitHinxa cTposaT rpaduk 3aBucumoctd Ig A=
f(lg p). Juist aTOr0 Ha/O JIOTApUPMUPOBATH HCXOAHBIC TAHHBIC:

IgA -1,83 -1,72 -1,62 -1,56 -1,43
lgp 2,72 2,99 3,24 3,36 3,66
Y TIOCTPOUTH 0 HUM TpaduK:
0 1 2 3 4 5 1Igp OH OTCeKaeT OT OCH OPJIHMHAT OTPE30K, paBHbIid Ig a = —3,02;
| I R B orciona a = 9,55x10*. Ilo yrioBomy Ko3(duumenty

rpaduka Haxoaum BTopoi Ko3ddunuent: 1/n = tgo = be/de

= 0,4/0,94 = 0,43. Tenepp no ypaBHeHuto OpeiiHmmxa A =
1n

ap

paccUUThIBaEM BEJTMUMHY aCOPOIIUH:
q A =x/m = 9,55x10 *x3000°* = 2,99x10° m/xr.
_ Ha 5 xr yrus npu sTom ancopOupyercst
X =MA = 5x2,99x102 = 0,149 M sranona.
Jnst Haxox/eHWss KOHCTAHT ypaBHeHusi JleHrmiopa
crposT rpaduk 3aBucumoctu 1/A = f(1/p). dnst sToroHano




HalTH oOpaTHBIC 3HAUYCHHUS

1/p 0,00188 0,00101 0,00058 0,00043 0,00022
1/A 67,11 52,36 41,32 36,63 27,17
CtpouM 110 OSTHM JaHHBIM Tpaduk u

OKCTPAIOJIUpPYEM €T0 Ha OCh OpJAUHAT.

[To rpaduky onpenensieM OTpe3KH: VA i
OD=1/A,,=26;0B=2/A, = 70
52 kr/m%; OK = 1/b=0,0011 ITa .
OTcroa HaxOoqMM KOHCTaHThI AU b: 60 7
A= 1/26 = 0,0385 M*/kr; B
b=1/0,0011 = 909 ITa. 50
3Haﬂ KOHCTAHTHI, pacch/ITaeM BeJ'II/I‘II/IHy
azcopOIuu o ypaBHeHuto JIeHrMiopa: 40 -
p 3000
A=A, ———=0,0385————=29,5x1GYm}xr.
b+p 909 + 3000 D | K
3HauuT, Ha S5 Kr yrag angcopOupyercs ! ! ! 3
’ 0 1 2 1/pel10

5x29,5x10 % = 0,148 M>sTanona.

Tema 14. PazHble K1acchl KOJUIOMAHBIX CUCTEM
3agaua 42. XapakTepucTHUeCKas BS3KOCTH [1)] MOJMBHHUIIOBOTO CIUPTa B BOJHOM pPacTBOpPE paBHA
0,53. PaccumraiiTe CpeAaHIOI0 MOJSIPHYIO MAacCy IOJWBUHUJIOBOTO CIHUPTA C IOMOIIBI0O KOHCTAHT
ypaBHeHus Mapka—Xaysnaka—Kyna: K = 5,9x10-4 u o = 0,67.
Pemenne: [[nst ymoOcTBa pacuera cpemHEH MOJSPHOM MacChl IMOJIMMEpa ypaBHeHHE Mapka—
Xaysunka—Kyna [n]=KMa crneayer mponorapudpmuposats: Ig [n] = 1g K + alg M. Torma

Ig [n] - Ig K -0,2757—(~3,2291)
IgM = = = 4,4081
o 0,67

n 3HaunT M =104,4081 = 25591,75 ~ 25592.

3.3. IloaroroBka Kpyrjoro crojda mo Teme: ODusnyeckas € KOIOWTHAS XHUMHUS — Kak
OCHOBOTIOJIATAIOMIAS JUCIHITINHA JUIT OCBOSHUS OyayIiel CriennaaIbHOCTH

4. Opranmzanusa CPC

MeTtoarka OpraHM3alul CaMOCTOSITEIBHOM pabOTHl CTYIEHTOB 3aBHCHUT OT CTPYKTYPBI, XapakTepa U

ocoOeHHOCTeH W3y4yaeMoil JUCHWIUIMHBI, O0beMa YacoB Ha €€ HW3yueHHWe, BUAA 3aJaHuid s

CaMOCTOSITETIbHOM pabOThl CTYACHTOB, WHAWBWAYalbHBIX KauecTB CTYJEHTOB M YCJIOBHHA Y4eOHOMH

JeSITETIbHOCTH.

[Iponecc opranu3zanuy caMOCTOSTEILHOM pabOThI CTYAEHTOB BKJIIOUAET B CE0S CICIYIOLINE HTAIBL:

® TIOJITOTOBHUTENBHBINA (OMpe/escHne IeTieid, COCTaBJIEHHE MPOrPaMMBI, IMOJITOTOBKA METOAMYECKOTO

obecrieyeHusi, MoJIr0TOBKa 000pyI0BaHu);

® OCHOBHOW  (peaiu3auusi MpOrpaMMbl, HCIIONb30BAHUE MPHUEMOB IIOMCKa WH(POPMALUH, YCBOCHHUS,

nepepaboTKH, IPUMEHEHUS, IepeAadn 3HaHUH, (PUKCUPOBAHUE PE3YNIbTAaTOB, CAMOOPIaHM3aLHs [Ipoliecca

paboThl);

® 3aKJIFOYMTENHHBIN (OllEHKa 3HAYUMOCTH W aHallM3 pe3yJbTaTOB, WX CHCTEMaTH3alus, OICHKA

3¢ hekTUBHOCTH MPOTpaMMBI U IPUEMOB PabOTHI, BEIBOJIBI O HAMIPABICHUAX ONTHMHU3ALINHU TPY/Ia).
OpraHu3aiuio caMoCTOATENFHON paboThl CTYJICHTOB o0ecrieunBaroT: (akynsTeT, Kadeapa, yaeOHbIH

M METOAMYECKMH  OTHeNbl, MpernojaBarenb, OHONMOTEKa, JJIEKTPOHHAs  MH(POPMAIMOHHO-

obpazoBarensHas cpena BY3a u cam o0yuaromuiics.

5. CamocrosiTesibHasi padoTa CTYIeHTOB MO JUCHUILINHe «PH3nYecKass M KOJJIOMAHAS XHMHS»
(papmaneBTHUYecKHil (PaKyIbTET) 1JIsI 09HON (POpMBI 00yUeHHUsI
| Nen/n | Ha3Banue TeMbI 3aHSTHSA | Bux CPC




TEMBI
CPC (o Buzam y4eOHbIX 3aHsTHIT) 60
1 [Mpeamer, 3amaun 1 MeTOBI (PU3NYECKON M KOJUIOWJHOW | peIleHHE CUTYallMOHHBIX 3ajad,
XVMMUH U €€ 3HaUeHHe AIsl papManuu TIOJTOTOBKA K MPE3CHTALNH
2 OCHOBHBIE TOHATHS ¥ 3aKOHBI XUMHYECKOH peIIeHNE CUTYaI[OHHBIX 3a/1a4,
TEPMOJVHAMUKH ¥ TEPMOXUMHHU MIOJTOTOBKA K MPE3CHTALNH
3 TepMoarHAMHUKAa XUMHUYECKOTO PABHOBECHS peIIeHNE CUTYaI[HOHHBIX 3a/1ad,
TIOJTOTOBKA K MPE3CHTALNH
4 TepmoanHaMuka (ha30BbIX pAaBHOBECHH peIIeHNE CUTYaI[OHHBIX 3a/1ad,
MIOJTOTOBKA K MPE3CHTALNH
5 TepmoanHaMuKa pa30aBICHHBIX PACTBOPOB peIIeHNE CUTYaI[HOHHBIX 3a/1ad,
TIOJTOTOBKA K MPE3CHTALNH
6 TepMoanHaMHUKa PacTBOPOB IEKTPOIUTOB peIIeHNE CUTYaI[OHHBIX 3a/1ad,
MIOJTOTOBKA K MPE3CHTALNH
7 TepMoanHaMHUKa TOBEPXHOCTHBIX SIBICHHMN TECTHI, PEIICHNE CUTYallMOHHBIX
3aJa4, IOATOTOBKA K NIPE3eHTAINH
8 DNEeKTPOXUMHUS pellleHne CUTYallMOHHbIX 3a/ad,
MOJITOTOBKA K MPe3eHTalluU
9 KuHeTHnka XMMHYECKUX peaKIUil U KaTaau3 pellleHne CUTYallMOHHbIX 3a/ad,
HOJTOTOBKA K MPE3eHTAIUI
10 Konnonnnas xumus xak Hayka. [Ipupona, pelIeHne CUTYaIlMOHHbBIX 3a/ad,
kiaccudukaiys ¥ o0IMe CBOWCTBA TUCTIEPCHBIX CUCTEM | MOJTrOTOBKA K IMPE3CHTAlUU
11 MornexyasIpHO-KHHETUYEeCKHE U ONTHYECKUE CBOMCTRA pelIeHne CUTYallMOHHbIX 3a/ad,
KOJJIOWIHBIX CHCTEM HOJTOTOBKA K MPE3eHTALUU
12 OeKTpUUecKuil 3apsa KOIJIOUAHBIX YaCTHIl U pelIeHne CUTYaIlMOHHbIX 3a/ad,
NIEKTPOKMHETHUECKHE SIBICHHS TIOJITOTOBKA K MPE3CHTALNH
13 Y CcTOWINBOCTD 1 KOATyJISIINS KOJUIOUIHBIX CHCTEM pelIeHNE CUTYallMOHHbBIX 3ajad,
TIOJITOTOBKA K MPE3CHTALNH
14 PazHble Kacchl KOJUIOUAHBIX CHCTEM peIIeHNE CUTYallMOHHbBIX 3ajad,
MIOJrOTOBKA K MPE3CHTALNH ,
TIOJrOTOBKA KPYIJIOrO CTOJIA
CPC mo mpomexyTouHOH atTecTanuu 34 IloaroToBka K 3K3aMeHy
CPC (MTOI'O) 94

6. Kpurepun oueHMBaHHMS CaMOCTOSITEJIbHOI PadoOThI CTYIEHTOB IO AUCHUILVINHEe «Pusndeckas u
KOJIJIOWAHASI XUMUs» (papManeBTHUYECKHI (PaKyJIbTeT)

L1 o1leHKM pelieHus] CUTYAllMOHHOM 3a1a4u:

OneHka «OTIIMYHO» BBICTABISETCS, €CIU  3ajada peleHa TpaMOTHO, OTBETBI Ha BOIPOCHI
chopMynHpOBaHbl Y€TKO. DTAJOHHBIH OTBET MOJHOCTBIO COOTBETCTBYET PEIICHHIO CTYAEHTa, KOTOPOE
XOpOII0 000CHOBAHO TEOPETHUYECKH.

OneHka «XOpOLIO» BBICTABIAETCS, €CIM 3ajada peIIeHa, OTBETHl Ha BONPOCH! CHOPMYIHPOBAHBI HE
JIOCTaTOYHO YETKO. PerieHne cTyeHTa B LeJIOM COOTBETCTBYET 3TAJIOHHOMY OTBETY, HO HE JOCTaTOYHO
XOpOII0 000CHOBAHO TEOPETHUYECKH.

O1eHKa «yOBJIETBOPUTEIILHOY» BBICTABIISIETCS, €CJIU 3a/1a4a PELIEHa He IIOJIHOCTbIO, OTBETHI HE COAEPIKAT
BCEX HEOOXOIMMBIX OOOCHOBaHUHN peIICHUS.

OueHka «HEYZOBICTBOPUTENIFHO)» BBICTABIACTCS, €CIM 33Jada HE pelleHa WIM HMeeT TIpyOble
TEOPETUUECKUE OIMOKH B OTBETE Ha MTOCTABICHHBIE BOPOCHI.

JJ151 oleHKM npe3eHTaluii:

OneHka «OTIMYHOY BBICTABIISIETCS, ECIIA CONEPIKAHUE SABISIETCA CTPOro HayuyHbIM. VmmrocTpanun
(rpaduyeckue, My3bIKaJIbHBIC, BUIC0) YCHINBAIOT 3Q(EKT BOCIPUSATHS TEKCTOBOW YacTH MH(GOpMAIINH.
Opdorpadryeckre, MyHKTyalHOHHBIE, CTUIMCTHYECKHE OIIMOKM OTCYTCTBYIOT. HaOophl YHCIOBBIX
JaHHBIX TNPOWLIIOCTPHPOBAHBI TpaguKaMu M JUarpaMMamMi, MpUYeM B HauOoliee aJeKBaTHOW (opMme.
Wudopmanus sBisieTca akTyadbHON U COBpeMeHHOM. KitoueBrsie ciioBa B TEKCTE BBIJEICHBL.

OmeHka «XOpOIIO» BBICTABJISIETCS, €CJIM COAEPKAHUE B ILEJIOM SBISIETCS HAyYHBIM.
Wnmoctpaunn (rpaduyeckue, My3bIKadbHBIE, BHIEO0) COOTBETCTBYIOT TekcTy. Opdorpaduyeckue,
MYHKTYal[HOHHBIE, CTUJINCTHYCCKHE OINMUOKH NMPAaKTHYECKH OTCYTCTBYIOT. Habophl YMCIOBBIX JaHHBIX
MPOMJLTIOCTPUPOBAaHbl rpaukaMu W AWarpaMMamu. Wudopmanust  sBusieTcss akTyalbHOW U
coBpeMeHHOH. KiroueBble ¢10Ba B TEKCTE BBIIEICHBI.

OneHka «yIOBIETBOPUTENHHO» BBICTABIACTCS, €CIIM COAEPKaHHE BKIIOYAET B CeOSl 3JEMEHTHI
Hay4yHocTH. Miumocrpamum (rpadguueckrie, My3bIKQIbHBIE, BHJIEO0) B  ONPENENEHHBIX  CIydasx
COOTBETCTBYIOT TeKcTy. EcTb opdorpaduueckue, myHKTyalOHHbBIE, CTHIMCTHYECKUE OOk, HabGopsl
YHUCIIOBBIX JAHHBIX 4Yallle BCEro MNPOMJUIIOCTPUPOBAaHBI TpapukamMu W AuarpaMmamu. Mupopmanus



ABJISIETCS aKTyaJlbHON U coBpeMeHHOM. KitoueBble ClloBa B TEKCTE Yallle BCET'O BbIAEIICHBI.

O1eHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIIAETCS, €CIIM COJIEPKaHHWE HE SIBIACTCA HAyYHBIM.
WnmocTtpauun  (rpaduueckre, My3bIKaJbHbIE, BHICO) HE COOTBETCTBYIOT TeKCTy. MHoOro
opdorpapuuecKux, MYHKTYallMOHHBIX, CTHJIMCTHYECKHX OMMOOK. HaOopbsl YMCIOBBIX [aHHBIX He
IPOWJUIIOCTPUPOBaHbl rpadukaMu M auarpamMmamu. MaopManus He mpencTaBisercs: akTyalbHOM U
coBpeMeHHOU. KiTtoueBble ClioBa B TEKCTE HE BBIICICHBL.

JJ1s1 olleHKH MpoBeieHUsI KPYIJIOro €ToJa:

OT/IMYHO: Bce KOMIIETEHIMH, IPEyCMOTPEHHBIE B paMKax IUCLUIUINHBI (B 00beMe, 3HaHUM,
YMEHHI U BIaJI€HHI) OCBOEHBI TIOTHOCTHIO. Y POBEHb OCBOEHUS KOMITETEHITNH — TIOBBIIIEHHBIN.
OOyuaromuiicsi akTUBHO pellIaeT MOCTaBIeHHbBIE 3aJa9H, IEMOHCTPUPYS CBOOOIHOE BIIaJiCHUE
MIPeTyCMOTPEHHBIMU HaBBIKAMH M YMEHUSIMU Ha OCHOBE HCTIOJIb30BAHNUS MOJTYYEHHBIX 3HaHUH.

Xopomuio: Bce KOMIIETEHLIUH, IPEAYCMOTPEHHBIE B paMKaX AUCLUILINHEL (B 00beMe, 3HaHUH,
YMEHUH U BIIaJICHUI1) OCBOCHBI MOJHOCTHIO. Y POBEHb OCBOSHHS KOMIIETEHIIUU — TOCTATOUHBIH.
OOyuaromuiics pemaeT NOCTaBJIeHHbIE 3a4a4K, HHOTJa JOMyCKas OMIMOKH, He MPUHIUIHAIEHOTO
XapakTepa, JIETKO UCIIPABIISIET X CAMOCTOSITEIBHO IIPY HABOASALIMX BOIPOCAX MPENOJaBaTels;
JEMOHCTPHPYET BiaJleHUE PEAyCMOTPEHHBIMU HABbIKAMU Y YMEHHUSIMHU Ha OCHOBE HCIIOJIb30BaHUS
MOJTyYEHHBIX 3HAHUH.

Y0B/1€TBOPUTEJILHO. BCE KOMIIETEHLIMH, IPEAYCMOTPEHHBIE B paMKaX AUCLUIIIMHEI (B 00beMe,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTHI0. YPOBEHh OCBOCHHS KOMIETEHIIUH — IOPOTOBBIH.
OO0yyaroIuics Py PEIICHUN TOCTABICHHBIC 3a]1a4H, YaCTO JOMYCKACT OIIMOKH, He IPUHIIUITHAIEHOTO
XapakTepa, UCIIPABIIACT UX IIPHU HAJIUIUHA 6OHBIHOI‘O KOJIMYECTBA HABOJAIMX BOIIPOCaX CO CTOPOHBLI
IPEnoaBaTels; He BCerja Mody4YeHHbIE 3HAHUS MOXKET B ITOJTHOM 00beMe MIPUMEHUTH NIPH
ACMOHCTpaluy NpeaAyCMOTPCHHBIX nporpaMMoﬁ JAUCHUIIIMHBI HAaBbIKaMW 1 YMCHHUAMMU.

HeynoBierBopuTebHO: Bce KOMIIETEHINH, IPEyCMOTPEHHBIC B paMKaX JTUCIMIUIAHBI (B
o0beme, 3HaHWH, YMEHHH 1 BIIaJIeHUI ) HE OCBOCHBI HJI OCBOCHBI YaCTHYHO. Y POBEHb OCBOCHUS
KOMIIETCHIIUHU — MTOANOPOroBbIi. O0y4aloLIuiicsl TP PELICHUH TIOCTABJICHHBIE 3a/1a4H, IOITyCKaeT
O]_[II/I6KI/I MMPUHOUIIAAIBHOTO XapaKTepa, HC MOXKET UX UCIIPABUTH AaXKC IMPU HAJIUYHUU 6OJ'II>]_[IOFO
KOJINYECTBA HABOSIIUX BOIIPOCAX CO CTOPOHBI IIPETIOAaBaTelsl; 3HAHMUS 110 TUCIUIUIMHE (PparMeHTapHBI
1 00Y4aIOIIMKCS HE MOXKET B ITOJTHOM 00beMe MIPUMEHHUTH UX MPH JEMOHCTPALUH IPEAYCMOTPEHHbIX
nporpaMMoﬁ AVCHUITIIMHBI HABBIKAMH U YMCHUAM



METOANYECKASA PASPABOTKA /UIS1 OBYUYAIOIIETI'OCA
1. lesiTeILHOCTD CTY/ICHTOB 110 ()OPMUPOBAHUIO M PA3BHTHIO HABBIKOB Y4e0HOI caMOCTOSATeIbHOM
padoThI o AUcHHUIINHE «PU3MYecKast M KOJJIOHAHAsA XuMus» (papmaneBTnyecknii pakyabrer)
B 1mpouecce CaMOCTOSITeILHOW Pa0OThl CTYyIEHT MpUOOpeTaeT HEOOXOAUMBIC JUIS OyIyIiei
CHELUAIBHOCTH  KOMIIETCHLMM, HABBIKM CaMOOPraHU3allMM, CaMOKOHTPOJIA, CaMOYIIPaBJICHHUS,
camope(IeKCHU U CTAHOBUTCS] aKTUBHBIM CAMOCTOSITEJIBHBIM CYOBEKTOM Y4eOHOH JesITeIbHOCTH.
BrInonHss caMoCTOSITENbHYI0 paboTy MO KOHTPOJIEM MPeroaaBaTess
CTYAEHT JOJDKEH:
— OCBOMTh MHHHMYM COJAEP)KaHMS, BBIHOCHMBIII Ha CaMOCTOSTENbHYI paboTy CTYIEHTOB U
NPEJIOKEHHBIH IPEnoAaBaTesieM U KOMIIETEHIUSIMU B COOTBETCTBUU ¢ DeiepaibHbIM FOCYAapCTBEHHBIM
o0pa3oBaTenbHBIM CTaHIapTOM Bhiciiero oopazosanus (OI'OC BO) mo muctumuimbe «Puzndeckas u
KOJIJIOMTHAS] XUMUS
— IUTAHUPOBATh CAMOCTOSTENbHYI0 PabOTy B COOTBETCTBHU C I'paMKOM CaMOCTOSTENBHOH pPadOTHI,
NPEIJIOKEHHBIM IPEIIOAaBaTeNeM.
— CaMOCTOAITENIbHYI0  paboTy CTYAEHT JOJDKeH OCYHISCTBIATh B OpPraHU3allMOHHBIX  (hopMmax,
NPeAyCMOTPEHHBIX Y4eOHBIM MJIaHOM U paboueii mporpaMMoii mpenoaaBaTes.
— BBINIOJHATH CaMOCTOSITENIbHYIO Pa0OTy M OTYMTBHIBAThCA IO €€ pe3ysbTaTaM B COOTBETCTBHU C
rpaKOM TpeACTaBICHHUS PE3YJIbTATOB, BHIAMH M CPOKAMH OTYETHOCTH TI0 CAMOCTOATENLHOW padoTe
CTYZACHTOB.
CTYZAEHT MOXXET:
CBEpX MNPEAJIOKECHHOTO TpenojaaBaTeneM (Mpy OOOCHOBAaHWM U COTJIACOBAaHHHM C HMM) U MHUHHUMYyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) mo nanHON ANCIUTUIAHE:
— CaMOCTOSTEIFHO ONPEIEINIATh YPOBEHB (TIyOHHY) MpopaboTKH CoAepKaHU MaTepraa;
— IpeUIaraTh JOMOJHUTEIbHBIE TEMBI M BOIPOCHI IJIsl CAMOCTOATENILHON IPOPadOoTKY;
— B paMKax oOmiero rpaduka BBHITIOTHEHHS CAMOCTOSATENBHON padoThl mpeanarat 00OCHOBaHHBIN
VMHIMBUAYaJIbHBIN rpadUK BBHIIOIHEHHUS U OTYETHOCTH 110 pe3ybTaTaM CaMOCTOSTEIbHON PabOTHI;
— TpeanaraTh CBOM BapUaHThl OPTraHU3alMOHHBIX (POPM caMOCTOSTENEHON pabOTHI;
— WCTIOJIB30BaTh JJISl CAMOCTOSITEIBHON pabOThHl METOANYECKHE MOCcOOus, ydeOHbIe TTOCOOUS, pa3padOTKU
CBEPX MPEJIOKEHHOTO MPEerojaBaTeieM IepeyHs;
— WCTOJB30BaTh HE TOJBKO KOHTPOJb, HO U CAMOKOHTPOJIb PE3yJNbTaTOB CaMOCTOSTENILHONW PadOTHl B
COOTBCTCTBUM C METOAAMU CaAMOKOHTPOJIA, MNPCAJIOKCHHBIMU MNpPCHoaaBaTejieM WIN BI>I6paHHI>IMI/I
CaMOCTOSITEILHO.
CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BXXHOE BIMSHUE Ha (OPMUPOBAHHE JTMYHOCTH
OyaylIero CHemuaircTa, ero KOMIETEeHTHOCTh. KakIblii CTYyJIeHT CaMOCTOSATENBHO OMpEETSeT PEKUM
cBOeH pPaboTBl U Mepy Tpyla, 3aTpauydBaeMOro Ha OBJaJeHHE y4YeOHBIM COACp)KAaHHEM IO KaXIOH
mucuuiuinHe. OH  BBINOJIHSAET BHEAYyIUTOPHYIO pabOTy IO JIMYHOMY HWHIMBUAYaJbHOMY IUIaHY, B
3aBUCUMOCTH OT €T0 IOJArOTOBKH, BPEMEHU U IPYTUX YCIOBHM.
2. MeToau4yecKue peKOMEHIANMH A5l CTYAEHTOB 110 0TAeIbHBIM (pOpMaM caMOCTOATEIbHOM
padoThI
C mepBBIX Ke CEHTAOPHCKHX JIHEH Ha CTyAeHTa OOpyIIMBaeTCs TpoMajHblii 00beM WHQOpMAIWH,
KOTOPYIO HEOOXOAMMO YCBOUTH. HyKHBINM MaTepua COACPKUTCS HE TOIBKO B JICKIUAX (3alIOMHUTH €T0 —
3TO TOJIBKO MaJas 4acTh 3a7a4ul), HO U B y4eOHHKax, KHUTaX, CTaThsX. [lopoil BO3HHKaeT HE0OOXOAUMOCTb
npuBiekats HHGopMamonnsie pecypebl Matepaer, DMOC, OBC u ap. pecypchl.
CucreMa BY30BCKOT'O O0YYEHUS IMOJIPa3yMEBaeT 3HAYUTENBHO OONBIIYI0 CAMOCTOATENLHOCTh CTY/ICHTOB
B IUIAHUPOBAaHWU W OpPTraHU3allMU CBOCH JESITEIbHOCTH. BuepaliHeMy IIKOJBHHUKY CAENaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIIM B IIKOJIE €KEAHEBHBIH KOHTPOJb CO CTOPOHBI YUHUTEINS 3aCTaBIISUI OCTOSHHO U
CUCTCMATHYCCKH I'OTOBUTHLCA K 3aHATHAM, TO B BYy3€ BOIIPOC 00 YPOBHE 3HAaHUH BIUIOTHYIO BCTACT MEPEC]
CTYAEHTOM TOJIKO B MEPUOJ] CeCCHM. Takasi cuTyalus o0opauuBaeTcs [UIsi HEKOTOPBIX COOJIA3HOM BEChH
CEMECTpP MOCBITUTH CBOOOTHOMY BpPEMSINPENPOBOXKICHUIO («Korna OyaeT Hy)KHO — BbIydy!»), a Korza
MPUXOJIUT TIOPa PK3aMEHOB, MaTepraa, OJJIeKAIIEro YCBOCHUIO, OKAa3bIBACTCSl TAK MHOTO, YTO HHUKaKas
[MaMsTh HE CITOCOOHA C HUM CIIPpaBUTLCA B OCTaBIIIHHCS IIPOMEKKYTOK BPEMCHHU.
Padora ¢ kHuroi
IIpn paboTte ¢ KHMroi HEOOXOAMMO TMOAOOpPATH JUTEPATypy, HAYUUTHCS IMPABHIBHO €€ YHTaTh, BECTU
3anucu. Jlias mogOopa jureparypbl B OMOJIMOTEKE HUCHOJB3YIOTCS aihaBUTHBIA W CHCTEMATHUYCCKHUN
KaTaJIOTH.
BaxHO MOMHMTB, YTO palMOHAJIbHBIE HAaBBIKM PaOOTHl C KHUIOH - 3TO BCerAa OonblIas SKOHOMHS
BpPEMEHH U CHIL.



[MpaBunbHEI MOA0OP YYEOHMKOB PEKOMEHAYETCSl TPErojaBaTeleM, YHTAIOMNM JICKIIMOHHBIH Kypc.
Heobxonumast nurepaTypa MOXeT OBITh Takke yKa3aHa B METOJMUYECKHX pa3paboTKax IO JaHHOMY
Kypcy.

Wzyyast martepuan mo y4eOHUKY, CIEAYyeT MEPEeXOAUTh K CIEAYIOIIEMY BOMPOCY TOJBKO MOCTe
IPaBUJIBHOTO YSICHEHUS IIPEbIAYIIEr0, ONKUChIBas Ha OyMare Bce BBIKJIAAKH U BBIYMCIICHUS (B TOM YHCIIE
T€, KOTOpbIEC B y4eOHHUKE OIYIEHB! N Ha JIEKI[MH AAHbI AJIS1 CAMOCTOATENLHOTO BHIBOJIA).

[lpy wu3ydyeHun mr000M AMCUUIIMHBI OONBIIYI0O M BaXHYIO pOJb HWIPaeT CaMOCTOATENIbHAS
WHANBHTyalIbHAS paboTa.

Oco0oe BHUMaHHE CIeAyeT OOpaTUTh Ha OMpeAeNieHHe OCHOBHBIX MOHATHI Kypca. CTyIeHT HOKEH
nogpoOHO pa30upaTh MPUMEPHI, KOTOPBIE MOACHSIOT TAKUE ONPEACICHUS, U YMETh CTPOUTH aHAJIOTHYHbIE
IpUMEPBI CaMOCTOATENHHO. Hy>KHO J0OMBATHCSI TOUHOTO TPEACTABICHHS O TOM, YTO H3ydaelb. [lone3no
COCTaBJISITh ONOpPHBIE KOHCHEKTHI. Ilpy m3ydeHum matepuana 1o y4yeOHHKY IOJE€3HO B TeTpaau (Ha
CHENMANbHO OTBEACHHBIX MOJISIX) JOMOJHITH KOHCHEKT JeKuui. TaM ke cliemyeT oTMedaTh BOTMPOCHI,
BBIJICJIEHHBIE CTYZACHTOM JIJIsl KOHCYJIBTAIlMU C MIPENoJaBaTesieM.

BriBOIBI, OTy4YEHHBIE B Pe3yIbTaTe U3YUECHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIACIATH, YTOOBI OHU IPU
NEePeYNTHIBAHUM 3aIMCEH JTydIle 3alIOMUHAINCE.

OnbIT MOKa3blBae€T, YTO MHOTMM CTYACHTaM IIOMOTaeT COCTaBJICHHUE JIUCTa OIMOPHBIX CHUTHAJIOB,
COJEpKAIIEero BaKHeWIMe M Haumbosee yacTto ynorpeOssemble (opMynbl W MOHATHA. Takoil snuct
MIOMOTAeT 3alIOMHHUTH ()OPMYJIbI, OCHOBHBIE IOJIOKEHHS JIEKLIUH, & TAKKE MOXKET CIIy>KUTh MOCTOSHHBIM
CIIPAaBOYHMKOM JJIS CTY/ICHTA.

Paznuuarot 1Ba BHIA YTeHUS; IEPBUYHOE U BTOpUUHOE. [lepBUYHOE - 3TH BHUMATEIbHOE, HETOPOILIMBOE
YTEeHHUE, IPU KOTOPOM MOXXHO OCTaHOBMTHCSI HA TPYAHBIX MecTax. [locie Hero He AOJKHO OCTAaThCS HU
OJTHOTO HETIOHATHOTO os1oBa. CozepkaHue He BCETa MOXKET ObITh TIOHSATHO MOCTIe EPBUYHOTO YTCHHUSL.
3agaua BTOPUYHOTO YTEHHUS TIOJHOE YCBOEHHME CMBICIA 1IeTI0ro (10 CYETy 3TO YTEHHE MOXKET OBITh M HE
BTOPBIM, & TPETHUM HJIH YETBEPTHIM).

IIpaBuia camocTosiTeIbHOI Pa0OTHI € JIUTEPATYPOi

Kak ye oTMedanock, caMoCcTosITelIbHasE padoTa ¢ y4eOHUKaMU U KHUTaMH (& TakKe CaMOCTOATEIILHOE
TEOPETUIECKOE UCCIIeIOBaHUE MTPOoOIIeM, 0003HAYEHHBIX MPENOaBaTesIeM Ha JICKIUIX ) — 3TO BaKHel1ee
ycnoBre GopMupoBaHus y ceOsi HaydHOro croco6a no3Hanusa. OCHOBHBIE COBETHI 3€Ch MOXKHO CBECTH K
CIIeTYIOIUM:

» CocTaBUTh NIepeUYeHb KHUT, C KOTOPIMH BaMm cienyeT mo3HaKOMHUTBCS; «HE CTapalTech 3alIOMHUTH BCE,
YTO BaM B Onrkaiiiiee BpeMs HE MMOHaJOOUTCs, — COBETYET CTYACHTY U MosiofoMy ydeHomy I'. Cenbe, —
3aIIOMHUTE TOIBKO, TJE 3TO MOXKHO OThIcKaTh» (Cenbe, 1987.C. 325).

» CaM Takoii repeveHb J0JHKEeH ObITh CHCTEMAaTH3UPOBAHHBIM (UTO HEOOXOAUMO ISl CEMUHAPOB, YTO JUIS
9K3aMEHOB, YTO NMPHUTOIUTCS AJsl HAMCAaHUs KYPCOBBIX M JIUIUIOMHBIX pa0oT, a uro Bac mHTEpecyer 3a
paMKaMy OoQHUUUAIBHONH y4eOHOW HEesTeIbHOCTH, TO €CTh YTO MOXKET paclmpuTh Bamy oOuryro
KYJIBTYpY...).

* OO0s3aTeNIbHO BBIMTUCHIBATH BCE BBIXOJHBIC JIAHHBIE 1O KaXI0W KHHUre (TpU HamucaHuu paboT 3To
MO3BOJIUT OUYEHb C3KOHOMUTD BpeMsi).
* PazoOpatbes uist ce0s1, Kakue KHUTH (MJTH KaKKe TJIaBbl KHUT) CIEyeT MPOYUTaTh 0oJjiee BHUIMATENIBHO,
a Kakye — MPOCTO MPOCMOTPETb.

* [Ipu coctaBieHuH MepeyHel JIUTepaTyphl cleayeT IOCOBETOBATHCS C MPENOJaBaTeIMU M HayYHBIMH
PYKOBOIUTEISIMU (MM ke ¢ OoJiee MOArOTOBIEHHBIMH U 3PYAUPOBAaHHBIMU COKYPCHHKAaMH), KOTOPBIE
noMoryT Bam mydiie cOpueHTHpPOBAThCS, Ha YTO CTOUT OOpaTHTh OoJibllice BHUMAaHKE, a Ha YTO BOOOIIE
HE CTOUT TPATUTH BPEMHL. ..

*EcTecTBeHHO, BCe NPOYUTAHHBIC KHUIW, YYEOHHUKH M CTAaThbU CJIEAYeT KOHCHEKTHPOBaTb, HO 3TO HE
03HAYaeT, YTO HAJ0 KOHCIEKTHPOBATH «BCE IOMAPSA»: MOXHO BBINMHCHIBATH KPAaTKO OCHOBHBIE HJIEU
aBTOpa M WHOTJA MPUBOIUTH HanOoJee ApKUe U MoKa3aTeNbHbIE IUTATHI (C YKa3aHUEM CTPaHUI).

* Ecnin kaura — Bama cobcTBeHHas1, TO TOMyCKaeTCsl 1esIaTh Ha MOJISIX KHUTH KPaTKKUe IOMETKH MJIH XKE B
KOHIIEe KHHUTH, Ha TIYCTBIX CTPAHMIIAX MPOCTO CAENaTh CBOM «IIPEAMETHBIN yKa3aTenby, TIe OTMEUatoTCs
Hambonee MHTEpecHbIe A Bac MbIcTn M 00s3aTeNbHO YKa3bIBAIOTCA CTPAHHIBI B TEKCTE aBTOpa (3TO
OYECHb XOPOILUHUI COBET, MMO3BOJISIOMINN SKOHOMUTH BpEMsI U OBICTPO HAaXOIUTh «H30paHHBIE» MECTa B
CaMbIX Pa3HBIX KHHUTAX).

* Ecau Bwl pasbiiie Majno paboTagu ¢ HaydyHOW JIMTEPAaTypO#, TO CieIyeT BbIpaboTaTh B cebe
CIOCOOHOCTh «BOCTIPHHUAMATBY» CJIOXKHBIC TEKCTBI; JUIi 3TOTO JYYIIMH NPUEM — HAYYUTHCS «IHTATh
MEAJICHHOY», KOorAa BaMm MOHSATHO KaX10€ NMPOYMTAaHHOE CJIOBO (@ €CM CIIOBO HE3HAaKOMOE, TO JHOO C
TIOMOIIBIO CJIOBAPS, JIMOO C TIOMOIIBIO MPENoaBateisi 00s3aTeIbHO €0 Y3HATh), ¥ 3TO MOXKET 3aHSTh
Hemasioe BpeMs (y KOro-TO — 0 HECKOJBKHX HENeNb M Ja)Ke MECSIEB); OMBIT MOKa3bIBAET, YTO MOCIE



3TOTO CTYAEHT KAaKUM-TO «JyJOM» HauyWHAeT OyKBaJIbHO 3arjaThlBaTh KHUTH M YyTh JIU HE BHUJIETH
«CKBO3b 00JIOXKKY», CTOSIIIIAsI 3TO padoTa Wi HET...

* «JIubo umTaiite, MO0 MEPEIUCTHIBAITe MAaTEpUa, HO HE TIHITANTECh YUTAThH OBICTPO... Ecu TekcT MeHs
WHTEPECYeT, TO YTCHHE, Pa3MBbIIIUICHUE U Jaxe (aHTa3UPOBAHKE 110 ITOMY MOBOJY CIUBAIOTCS B CIUHBIN
MPOIIECC, B TO BPEMs KakK BBIHY)KJIEHHOE CKOPOYTEHHE HE TOJIBKO HE CIIOCOOCTBYET KaueCTBY UTCHHS, HO
W HE MPUHOCUT YYBCTBA YIOBIETBOPEHHS, KOTOPOE MBI IMOJy4daeM, Pa3MBIILISAS O MPOYUTAHHOMY, —
coseryet I'. Cenbe (Cenbe, 1987. — C. 325-326).

* Ectp eme omuH >QQeKTHBHBINA CMOCOO ONTUMH3UPOBATh 3HAKOMCTBO C HAyYHOW IUTEpaTypod —
CIeAyeT YBJIEUbCSl KAKOU-TO MI€E U BCE KHUIM IIPOCMAaTpPUBATh C TOYKU 3PEHHUS JaHHOU uieu. B stom
cily4yae CTyIeHT (WM MOJIOJON Y4YEHBIH) OyneT Kak Obl UCKaTh apryMEHTBl «33» W «IIPOTUBY»
MHTEPECYIOLIEH ero uaeu, U OJAHOBPEMEHHO OH OyaeT Kak Obl oOIaThCsi ¢ aBTOpaMH 3THUX KHUT TI0
MOBOJy CBOWX MJIeH M pa3MbIIUIeHHN... [IpoOiiema b B TOM, Kak HAalTH «CBOIOY HIIEIO...

UreHre HAyYyHOrO TEKCTa SIBIISETCS YaCThIO TIO3HABATENBHON ACSITEIHHOCTH. Ee 1enh — u3BicucHue u3
TekcTa HeoOxoaumoil uHpopmamuu. OT TOro Ha CKOJNBKO OCO3HAaHHA YHUTAIOUIMM COOCTBEHHAs
BHYTPEHHSISI YCTaHOBKAa NIpU OOpalieHHH K TeYaTHOMY CIOBY (HallTH HyXHBIE CBEIEHUS, yYCBOUTH
MH(GOPMAITUIO TIOTHOCTHIO FITM YaCTHYHO, KPUTHUYECKH MPOAHATU3NPOBATh MaTepHal M T.I.) BO MHOTOM
3aBHCHUT 3(PPEKTUBHOCTH OCYIIECTBIIEMOTO JICHCTBUSL.

Brigenstor yeTbipe 0CHOBHbIE YCTAHOBKU B YTEHHH HAYYHOI'0 TEKCTA!

1. uHpOPMAIIOHHO-TIONCKOBHIH (3a7]a4a — HANTH, BBIIEITUTH UCKOMYIO HH(POPMAIIHIO)

2. ycauBamomas (yCWJIUs 4YWTAaTeNs HalpaBJICHbl Ha TO, YTOOBI KaK MOXKHO IIOJTHEE OCO3HATh H
3allOMHUTDH KaK CaMH CBEJICHHS U3JIaraeMble aBTOPOM, TaK U BCIO JIOTHKY €T0 PacCyKICHHN)

3. aHAUTHKO-KPUTHYECKas (YUTATENb CTPEMUTCS KPUTHIECKH OCMBICIUTh MAaTE€pHall, MPOaHAIN3HUPOBAB
€ro, OMpeJICNINB CBOE OTHOILICHHE K HEMY)

4, TBOpUYCCKaA (co3naeT Y 4UTaTCIId TOTOBHOCTH B TOM WJIM MHOM BHJIC — KakK OTHpaBHOfI ITYHKT JJIs1 CBOUX
paccyxaeHui, kak o0pa3 Ut eMCTBHA TI0 aHAJOTHH U T.I. — UCIIONIB30BaTh CYXKIEHHUS aBTOPa, XOJ[ €T0
MBICIIEH, pe3ynbTaT HAONIONEHUS, pa3pabOTaHHYI0 METOIHNKY, IOIOJHWTh WX, TOJBEPTHYTH HOBOH
MIPOBEPKE).

C HanuuueMm Pa3IMYHbIX YCTAHOBOK O6paHl€HI/IH K HAay4YHOMY TCEKCTY CBA3aHO CYUICCTBOBAaHUC U
HECKOJIbKHX BH/I0B YTEHHA !

1. bubnmuorpaduyeckoe — MPOCMaTPUBAHUE KAPTOUYCK KATaJlora, PEKOMEHIATEIBHBIX CIHUCKOB, CBOJIHBIX
CIIMCKOB JXypHAJIOB U cTaTel 3a roj | T.IL.;

2. MPOCMOTPOBOE — HCIIONB3YeTCS Ui TMOWCKAa MAaTEepHalioB, COACPKAIINX HYXHYI0 WH(OpMAIHIO,
00BIYHO K HEMY MPUOETAIOT Cpasy Iociie paboThI CO CIIMCKAMU JTUTEPATYPhl U KaTajJoraMHu, B pe3yJbTaTe
TAaKOIr'o NpoCMOTpa YUTATEJIb YCTaHABJIMBACT, KAKUE N3 UCTOYHUKOB 6y,Z[YT HUCIIOJIB30BAaHbI B I[aHBHeﬁmeﬁ
pabore;

3. O3HaKOMHTEIBHOE — TMOJ[Pa3yMeBaeT CIUIOIIHOE, JOCTATOYHO MOJPOOHOE MPOUYTEHHE OTOOPaHHBIX
cTarel, IiiaB, OTACIBHBIX CTPAHUII, LIEJb — MIO3HAKOMHUTBCS C XapakTepoM HH(POPMAIMH, Y3HATh, KaKUe
BOIPOCHI BEIHECEHBI aBTOPOM Ha PACCMOTPEHHUE, TPOBECTH COPTHPOBKY MaTepraa;

4. u3yyJaroiee — MmpeoaraeT JOCKOHaIhHOE OCBOSHHE MaTeprasa; B X0/Ie TAKOTO YTSHHUS MPOSBISIETCS
JIOBEpHE YUTATENS K aBTOpPY, TOTOBHOCTh NPUHSATH U3JIOKEHHYIO HHPOPMAIIUIO, Peai3yeTcs yCTaHOBKA
Ha MpeJeNbHO TI0THOE TOHUMAaHue MaTepuara,

5. aHANUTHUKO-KPUTUYECKOE M TBOPYECKOE UTCHHE — JBa BUJA YTCHHS OJHM3KHAE MEXTy COOOW TeM, 4TO
Y4acTBYIOT B DEIIEHWH HCCIIEeN0BATeNbCKUX 3anad. llepBbIii M3 HUX MpearnojiaraeT HalpaBICHHBIA
KPUTHUECKUN aHalMu3, Kak caMmoi WHGpOpMAIMKM, TaK MU CIOCOOOB €€ IMOJIyYCHHUS W T0Jadd aBTOPOM;
BTOpOE — IOWCK TeX CYXIEeHHid, (DaKTOB, IO KOTOPHIM HJIU B CBS3M C KOTOPBIMH, YUTATENlh CUUTAET
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

N3 Bcex PaCCMOTPECHHBIX BUAOB UTCHUSA OCHOBHBLIM JIA CTYJACHTOB ABJIACTCA U3YyUarOlIee — KMCHHO OHO
MO3BOJIET B paboTe ¢ y4eOHOH InTepaTypoil HaKaruIMBaTh 3HAHUS B Pa3IMYHBIX o0nacTsax. BoT moyemy
UMEHHO STOT BHJ YTCHUS B PaMKaX y4eOHOW JEesATENbHOCTH JOJDKEH OBITH OCBOCH B MEPBYHO OUYEpPE[b.
Kpome toro, npu oBiajiecHHH JaHHBIM BHJOM YTCHHUS! (DOPMUPYIOTCS OCHOBHBIE MTPHEMBI, ITOBBIIIAIOIINE
3¢ GEKTUBHOCTH PabOTHI ¢ HAYYHBIM TEKCTOM.

1. yrBepkaeHM aBTOpa O€3 MpuBiiedeHUs (PAaKTUISCKOT0 MaTepraa;

2. llutnpoBaHue — JOCIOBHOE BBITUCHIBAHUE U3 TEKCTA BBIJIEPIKEK, U3BIICUCHUH, HANOOJIEe CYIIIECTBEHHO
OTpaXXarlux Ty WIN WHYIO MBICJIb aBTOpa,

3. KoncriektupoBaHue — KpaTKOe U MOCIIeJ0BATENIFHOE H3JIOKEHNE CO/ICPIKAHNS IPOYNTAHHOTO.
KoHcniekT — CIOXHBIH CcHoco0 H3IIOKEHWS CONCPXKAaHWUS KHHUTH WIH CTaTbd B JIOTUYECKOU
MoCJIeI0BaTeIbHOCTH. KOHCIEKT akkyMynupyeT B ceOe MNpeplAylide BHJbI 3alyCH, I03BOJISET
BCECTOPOHHE OXBATUTH COJACPIKAHUEC KHUT'U, CTATbU. HOSTOMY YMEHHUE COCTABJIATH IJIaH, TE3UCHI, 1€JIaTh
BBITNIMCKH | JPYTUe 3aITUCH ONPEACISAET U TEXHOJIOTHUIO COCTABICHHS KOHCIIEKTA.



MeToanuyeckue peKOMEHIALMH 110 COCTABJICHHMIO KOHCIIEKTA:

1. BHUMaTenbHO MPOYHMTAWTE TEKCT. YTOYHHUTE B CIIPABOYHOW JIMTEpaType HEMOHATHBIE ciioBa. [lpu
3anucy He 3a0yIbTe BBIHECTH CITPABOYHbIE TAHHBIC Ha ITOJIST KOHCIICKTA,

2. BeigenuTe raBHOE, COCTaBbTE TIIIAH;

3. Kpatko cpopmynupyiiTe OCHOBHBIC MOJIOKEHHUS TEKCTA, OTMETHTE apTyMEHTAIINIO aBTOPA;

4. 3aKOHCIIEKTUPYHUTE MaTepUall, YETKO CIeays MyHKTaM IUiaHa. [Ipu KOHCIEKTHPOBaHWM CTapanlTech
BBIPA3HUTh MBICTH CBOUMH CIIOBaMH. 3aITUCH CIIEAYET BECTH YETKO, SCHO.

5. I'pamoTHO 3anmceiBaiiTe nuTaThl. LIUTHPYS, yIUTHIBATE TAKOHUIHOCTH, 3HAYUMOCTD MBICITH.

B TekcTe KOHCIEKTa KeNnaTeaIbHO TPUBOIUTH HE TOJIBKO TE3UCHBIE MOJOXKEHUS, HO U UX JOKa3aTeIbCTBA.
[lpu odopmieHNN KOHCIIEKTa HEOOXOJMMO CTPEMHTHCS K €MKOCTH KaXJIOTO MpeioKeHus. Mbiciu
aBTOpa KHUTH CIEAyeT M3JaraTth KpaTko, 3a00TiICh O CTHIIE M BBIPA3UTEIHHOCTH HANHCAHHOTO. YWCIo
JIOTIOJTHUTENIBHBIX JJIEMEHTOB KOHCIEKTAa JODKHO OBITH JIOTHUECKH OOOCHOBAHHBIM, 3alUCH JIOJDKHBI
pacmpenensiTbCs B ONPEACIICHHON IOCJIEeN0BAaTEIbHOCTH, OTBEUAIONMICH JIOTHYECKOW CTPYKType
npousBeieHus. [Jig yTOYHEeHUs 1 TOTIOTHEHNST HE00X0IUMO OCTABIIATH TIOJIS.

OBnaneHne HaBBIKAMH KOHCIEKTHPOBAHUS TpeOyeT OT CTYAEHTa IeJeyCTPEMIICHHOCTH, TTOBCETHEBHON
CaMOCTOSITETIbHOM PadOTHI.

IIpakTHyeckune 3aHATUA

J1st Toro 9TOOBI MPaKTUYECKHE 3aHITHS IPUHOCHIA MAaKCUMATBHYIO TIONB3Y, HEOOXOIUMO IIOMHUTB, YTO
YIOPOKHEHUE U PEIICHHE 3a7ad MPOBOJSATCS MO BRIYUTAHHOMY Ha JICKIMSAX MaTepUATy M CBA3aHBI, KaK
MPaBUIIO, C IETATBFHBIM Pa300poM OTIENBHBIX BOTIPOCOB JIEKIIMOHHOTO Kypca. CleayeT moJ4epKHyTh, 4TO
TOJIBKO TIOCIIe YCBOCHUS JISKIIMOHHOTO MaTepuaia C ONpEAeTICHHON TOYKH 3peHus (2 MMEHHO C TOW, C
KOTOpPOW OH H3JaraeTcs Ha JICKIUAX) OH OYJeT 3aKpeIUIThCS Ha MPAKTHUSCKUX 3aHITHUAX Kak B
pe3ynbTaTe OOCY)KICHHS M aHANM3a JICKIIMOHHOTO MaTeprana, Tak U ¢ MMOMOIIBIO PEIICHHUS TPOOIEMHBIX
cutyauuii, 3agad. IIpy 3TUX yCIOBHAX CTYAEHT HE TOJBKO XOPOLIO YCBOUT MaTepHall, HO U HAay4YHUTCA
MPUMEHATh €T0 Ha MPAKTHKE, a TaKXkKe IMONYYUT JOTMOJHUTEIHHBIA CTHMYN (M 3TO OYEHb Ba)KHO) IS
aKTHUBHOM MPOpabOTKH JIEKITUH.

[Ipu caMOCTOSATENBHOM pEUICHUM 3aJad HYXXHO OOOCHOBBIBATh KAXJBIH OTall PEIICHUS, UCXOMS W3
TEOPETHYECKUX MOJIOKEHUH Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MyTel peleHns mpooieMsl (3a1a4n),
TO HY)KHO CPaBHHTH UX U BBIOPATh CaMblil paliMoOHaIbHBINA. [101€3HO 10 Havyayia BRIYMCICHUN COCTaBHUTh
KpaTKWH IJIaH pemieHus mpoOyieMbl (3amayu). PemreHue mpoOJIEMHBIX 3alad WM IPUMEPOB CIICIYET
W3Jarath IOAPOOHO, BBIYHCICHHS pacrojiaraTh B CTPOTOM TIOPSAKE, OTAETSAS BCIIOMOTaTelIbHBIE
BEIUMCIIEHUS OT OCHOBHBIX. PeleHus mpu HEOOXOIWMOCTH HYKHO COIPOBOXKIATh KOMMEHTApHUSIMHU,
CXeMaMH, YepTeKaMH U PUCYHKaMHU.

CrnemxyeT TOMHUTB, YTO pElIeHHe KaKIOW y4eOHOW 3aJavd JIOJHKHO JTOBOJUTHCS JI0 OKOHYATEIHHOTO
JIOTUYECKOTO OTBETa, KOTOPOTO TPeOyeT YCIIOBHE, M TI0 BO3MOXKHOCTH C BBIBOJIOM. llody4eHHBIH oTBET
CJIEZIyeT MPOBEPUTH CIocO0aMU, BBITEKAIOIMIMMH M3 CylIecTBa JaHHOW 3amaun. [lomezHo Taxxke (eciu
BO3MOJXKHO) peIllaTh HECKOJIbKMMH CIIOCO0aMH M CPaBHUTH IOJYyYCHHBIC Pe3y/IbTaThl. PeiieHue 3agau
JTAHHOTO THUIa HY>KHO ITPOJI0KATH JI0 IPUOOPETEHUS TBEPABIX HABBIKOB B X PEIICHUH.

CamonpoBepka

[Tocne w3ydeHUs OMpeACIIEHHON TEMBl IO 3amHCSIM B KOHCIEKTE M YYEOHHKY, a TaKKe PEIICHUS
JIOCTATOYHOT'O KOJIMYECTBA COOTBETCTBYIOLIMX 3a7a4 HA MPAKTHUYECKHUX 3aHITUSIX U CAMOCTOSATEIIHLHO
CTYyIEHTy PEKOMEHIYETCsl, MCHOJb3ysl JHCT ONOPHBIX CHUTHAJIOB, BOCIPOU3BECTH MO MaMATH
omnpeeeHus, BEIBOIBI (HOpMYII, POPMYTUPOBKH OCHOBHBIX MOJIOKEHUH U JIOKA3aTEIbCTR.

B cnyuae He0OX0IUMOCTH HYKHO €Ille pa3 BHUMATEILHO pa3o0paTbes B MaTepHale.

WNHorna HEAOCTATOUYHOCTh YCBOEHHUS TOIO WIM HHOTO BOINPOCA BBIICHAETCA TOJBKO NPHU H3YYEHHU
JanbHEWIIero marepuaina. B 3ToM cimyyae Hamo BepHYTHhCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuat. BaKHbIN KpUTEepUil YCBOEHHUS TEOPETHUYECKOTO MaTepuaja - yMEHHE peInarh 3aJadd WIH
MPOUTH TECTUPOBAHUE MO MPOUJIEHHOMY Marepuaidy. OOHAKO ClelyeT MHOMHUTb, YTO MPABUIBHOE
pellleHre 3a7auid MOXKET MOJIYYUThCSA B Pe3y/IbTaTe MPUMEHEHUS MEXaHWYECKH 3ay4eHHbIX (hopmMyi Oe3
MMOHUMAaHUS CYIITHOCTH TEOPETHUECKIX TTOJIOKCHHM.

KouncyasTanun

Ecim B mpomecce camMOCTOATENBHON pabOThl Haj WM3YYEHHUEM TEOPETUYECKOTO Marephalla WIW IpU
pelIeHny 3a7lad y CTYAEHTa BO3HHKAIOT BOMPOCHI, Pa3pelinTh KOTOPHIE CAMOCTOATENBHO HE YyJaeTcd,
HEOOXOMMO OOPAaTUTHCS K MPENOoIaBaTEINI0 IS MMOIYYEeHUS Y HETO Pa3biICHEHUI Wi yka3aHuid. B cBomx
BOIIPOCaxX CTYJIEHT JOJDKEH YETKO BbIPa3uTh, B YEM OH HCIBITHIBACT 3aTPYAHEHUS, XapakTep 3TOro
3aTpyIHEHHs. 3a KOHCYyJbTallMel clenyeT oOpamarbcsi W B cliydae, €CIM BO3HUKHYT COMHEHHS B
MPaBUILHOCTH OTBETOB HA BOIIPOCH CAMOTIPOBEPKH.



IloaroroBka K 3k3aMeHaM U 3a4eTaM

W3ydyenne MHOTHX 00HIETIPO(GECCHOHANBHBIX W CIEHHUANBHBIX JUCHUIUIMH 3aBEPIIACTCS 3K3aMCHOM.
[logroroBka K 5dK3aMEHY CIOCOOCTBYET 3aKpeIUICHHIO, YIIyOleHHI0 W 0OOOIIEHHIO 3HAHMH,
MOJy4aeMbIX, B Tpolecce OoOy4deHHs, a TaKKe NPUMEHEHHIO MX K PEUICHUIO0 MPaKTUYECKUX 3ajad.
l'oToBsICE K DJK3aMeHy, CTYAEHT JHMKBUAUPYET HMEIOUIMECs MpoOensl B 3HAHWAX, YIIIyOser,
CHCTEMAaTHU3UPYET U YIOPSAAOYMBAET CBOM 3HaHMWA. Ha sK3aMeHe CTyIeHT NeMOHCTPUPYET TO, YTO OH
npuoOpen B polecce 00y4eHHs: IO KOHKPETHOH y4eOHON TUCIUILINHE.

OK3aMEHAaIlMOHHAsl CecCUsi - 3TO Cepus SK3aMEHOB, YCTAHOBJICHHBIX Y4YEOHBIM IIIaHOM. Mexay
sK3aMeHaMu wuHTepBan 3-4 nusA. He cnmemyer mymars, uto 3-4 nHS JOCTATOYHO ISl yCIIEUITHON
MOJTrOTOBKH K DK3aMEHaM.

B 5tu 3-4 nHA HYKHO CHCTEMaTH3HpPOBATh YK€ HUMEMOIIMecs 3HaHUS. Ha KOHCyJbTauuu mepen
9K3aMEHOM CTYJICHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBaHMSAMH, OTBETAT HAa BO3HHKILIHE Y HHX
Bompockl. [loaToMy mocemienne KOHCYIbTaliid 0053aTeIbHO.

TpeboBaHus K OpraHu3ally MOATOTOBKH K SK3aMEHaM Te K€, YTO M IPH 3aHSATHAX B TEUCHUE CEMECTpa,
HO COOJIIOAATHCSI OHM JOJDKHBI Oosiee cTporo. Bo-nepBeix, 0ueHb BaXKHO COOJIIOZICHNE PEKUMA JHS; COH
HE MeHee § 4acoB B CYTKH, 3aHATHS 3aKaHYMBAIOTCI HE TO3/HEe, 4eM 3a 2-3 gaca 10 cHa. OnTuManbHOe
BpeMs1 3aHATHH, 0COOCHHO IO MaTeMaTHKe - YTPEHHUE U JTHEBHBIC Yachkl. B mepepbiBax MEXIY 3aHATUSIMH
PEKOMEHIYIOTCSl HPOTYJIKHM Ha CBEXEM BO3AYyXE, HEYTOMHTENIbHBIE 3aHATHS CIIOPTOM. BoO-BTOpBIX,
HaJIM4YME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JIeKIMH. Jlake B TOM ciydae, eciii Obula MpPOIyILeHa
Kakas-mubo JIeKIus,, He0OOXOAUMO BO BpEMs €€ BOCCTAaHOBUTH (Ilepemnucarh ee Ha kadeape), 00ayMarTs,
CHATH BOBHUKIIHME BOIIPOCHI AJid TOTO, ‘-ITO6I)I 3allOMMHaHUE MaTcpualia 6I>IJIO OCO3HaHHBIM. B'TpeTI)I/IX,
IIpY MTOATOTOBKE K IK3aMEHaM y CTYAEHTA JOJKEH OBITh XOPOIIUil yIeOHUK MIIM KOHCIEKT JIUTEPATYpHI,
NPOYNTAHHOW MO YKa3aHWIO NpEnojaBarelii B TEUCHHE CEMecTpa. 3AeCh MOXXHO 3(P(PEKTHBHO
HCIIOJIb30BATh JIMCTHI OMMOPHBIX CUTHAJIOB.

Brauane cienyer npocMOTpeTh BeECh MaTepHal 10 CAaBaeMoON AUCHUILIMHE, OTMETUTD U1 ceOs TpyIHbIE
Bompockl. OO0si3aTensHO B HHUX pa3zoOpaThes. B 3akmioueHwe eme pa3 IeecooOpa3HO TOBTOPUTH
OCHOBHBIC ITOJIOKCHUA, UCIIOJIB3YA ITPU 3TOM JIMCTHI OIIOPHBIX CUTHAJIOB.

CucremaTnueckas MMOArOoTOBKa K 3aHATUAM B TCEUCHHE CEMCCTpa II03BOJIMT HCIOJB30BATh BpPEMHA
9K3aMEHAIMOHHOM CECCUM JUI CUCTEMATHU3AaLUN 3HAHUI.

IIpaBu/ia noaAroTOBKH K 32a4€TaM M IK3aMeHaM

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCeM MaTepHajie M 00s3aTelIbHO PACIHONOXKUTh BECh MaTepHal
COTJIACHO SK3aMEHAIMOHHBIM BOMpocaM (WM BOMpocaM, OOCYXJaeMbIM Ha CEMHHapax), 3Ta padora
MOJKET 3aHSTh MHOI'O BPEMEHH, HO BCE OCTAIBHOE — 3TO YK€ TEXHHUYECKHE JeTalH (TJIABHOE — 3TO
OpUEHTHPOBKA B MaTepuaie!).

* Cama MOJrOTOBKA CBf3aHa HE TOJBKO C «3anmoMuHaHuem». I[loaroroBka Takxke mpenanojaraeT H
NEPEOCMBICIIEHUE MaTepHaia, U Jake pacCMOTPEHUE albTEPHATUBHBIX HICH.

¢ I'oTOBUTH «aImaprajkuy IMOJIE3HO, HO IMOJb30BATHCA MMU PHUCKOBAHHO. I'maBHBIM CMBICT IOArOTOBKH
«IIMaprajgoK» — 3TO CUCTEMAaTH3allus U ONTUMH3AIINS 3HAHUH 110 JAHHOMY TIpeIMETY, YTO caMo 1o cebe
NPEKPacHO — 3TO OYEHb CJIOXKHAsA M BaKHas IJsl CTyZAeHTa paboTa, Oojee CIOXKHAs M BaKHAs, YeM
MPOCTOE TOTJIONIeHHe Macchl yueOHol nHdopMaru. Eciiu cTyAeHT caMOCTOSTENBHO TOJTOTOBHII TaKUE
«IImaprajikm», To, CKOpee BCEro, OH M 9K3aMEHBI c/laBaTh OyJeT Oojiee YBEpEHHO, TaK KaK y HEro yxke
chopmupoBaHa 00111ass OPHEHTHPOBKA B CIIOKHOM MaTepualie.

* Kak 3T0 HM napajoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajoK» YacTo MO3BOJISET OTBEYAIOIIEMY
CTYJEHTY JIy4Ille I€MOHCTPHUPOBATH CBOU IMO3HAHMS (TOYHEE — OPUEHTHUPOBKY B 3HAHUSX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aIIOMHEHHOTO» U «TYT K€ 3a0bITOro» Mmocje cAayy SK3aMeHa).

* CHauana CTyJeHT J0JDKEH MPOJAEMOHCTPUPOBATh, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs Mo mporpamme
00ydeHus (MU O MpOorpamMMe JaHHOTO MPETojiaBaTeis), W JHIIb MOCJIE 3TOTO OH BIIpaBE BHICKA3aTh
HHBIC, XKCJIATCIIbHO apr'yYMCHTHPOBAHHBIC TOUKHW 3PCHUA.

IIpaBuia HaNMMCAHMA HAYYHBIX TEKCTOB (pedepaToB)

* BaxxHo pazoOparhcsi cHadaa, KakoBa UCTHHHAS 1e)lb Ballero Hay4yHOro Tekcra - 3TO IMOMOXKET Bam
pa3yMHO pacrpeieIuTh CBOM CHIIBI, BPeMs H.

* Baxxno pazoOpatscsi, kTo OyaeT «unTtarenem» Bamel paboThI.

* [lucate cepbe3Hble pabOTHI ClleAyeT TOrna, KOrAa €CTb O 4eM MHCaTh M KOIJa €CTh HAacTPOEHHE
IMOACINUTECA CBOUMMU PaCCYXICHUAMU.

¢ Jlucatp CICAYET SCHO H IIOHATHO, CTapasCb OCHOBHBLIC IIOJIOKCHUA (bOpMy.]'II/IpOBaTB YETKO U
HEZIBYCMBICJICHHO (ITOOBI U caMOMy HOHSITHO OBLIO), a TAKXKE CTPEMSCh CTPYKTYPHUPOBATh CBOM TEKCT.
Ka)KJILIfI pa3 HaaoO MOpeACTaBIATb, 4YTO Ball TEKCT 6y;1eT KTO-TO YWUTaTb M C€MY 3aX04CTCd
COPHEHTHPOBATHCS B HEM, OBICTPO HAXOJUTh OTBETH HA HHTEPECYIOIINE BONPOCHI (320JHO MPECTABLTE
cebs Ha MecTe Takoro venoseka). IloHsATHO, 4TO paboTa, HamMCaHHAS «CIUIOLIHBIM TEeKCToM» (0e3



3aroJOBKOB, 0€3 BBIJCICHUS KPYIMHBIM MpU(TOM Hanboyiee BRXKHBIM MECT U T, II.), Y KYJIbTYpHOTO
YUTATENsl JIOJDKHA BBI3BIBATH OpPE3TNIMBOCTh M JI&XKE JKAJIOCTh K aBTOpPY (MCKIIOYEHUS COCTAaBIISIOT
HEKOTOPBIE JPEBHUE TEKCTHI, KOTJA M KaHp ObUI MHOW M K TEKCTaM OTHOCWIIMCH WHA4e, Jia U CaMHX
TEKCTOB OBUIO TOpa3go MeEHbLIE — HE TO, YTO B DJMNOXYy «WHPOPMALMOHHOTO B3PBHIBA» U
COOTBETCTBYIOIIETO «MHPOPMAIIIOHHOTO MyCOPay).

* O6BeM TeKCTa U pa3IudHbIe 0(QOPMHUTEIBCKUE TPEOOBAHMS BO MHOTOM 3aBHUCST OT MPHUHATHIX HOPM.

» Kak coznate y cebs moaxojsiee TBOPUECKOE HACTPOEHHE AJsl padOTHl Haj HAyYHBIM TEKCTOM (Kak
HalTH «BOOXHOBEHHE»)? Bo-TiepBBIX, NODKHA OBITH WAes, a OIS OTOT0 HYKHO HAYYHUTHCA JHOO
OTHOCHUTBCS K Pa3HBIM SIBICHHAM U (akTaM HECKOJIbKO KPUTHYECKH (CBOS HMaesl — KaK HWHas TOYKa
3peHus), AHO0 HAYyYUTHCS YBJICKAThCS KAKUMHU-TO HM3BECTHBIMU HJICSIMH, KOTOpPBIC HYXIAIOTCS B
JIopaboTKe.

Jlamee MOXKHO B3SITh 4TO-TO M3 MP 10 mucnuInInHE, OTHOCSIIEeeCs K KOHKpeTHRIM Buaam CPC Ha maHHOM
JUCITUTLITNHE

3. CamocTrosiTesqibHasi padoTa CTYAEHTOB MO MUCHHUILUINHe «DH3WYecKasi M KOJJIOWTHAT XHUMHD)
(hbapmaneBTHYecKHii (PaKyIbTET) 1J151 0UHOI (hopMBbI 00yUEeHHS

Ne /it HazBanue TeMbl 3aHATHA Bun CPC
TEMBI
CPC (o Buzam y4eOHbIX 3aHsATHIT) 60
1 [penmer, 3agaun 1 MeTOBI (PU3NICCKON U KOJUIOUITHOW | pelICHHE CHTYallHOHHBIX 3aad,
XMMUH ¥ ¢ 3HAYCHHE IS (hapMaruu MOJITOTOBKA K MPE3eHTAINH
2 OCHOBHbIC TIOHSTHS U 3aKOHBI XUMUAYECKOI pelieHne CUTyallnoOHHbIX 3ajad,
TEPMOJAMHAMHUKH U TCPMOXHMUU MOJTOTOBKA K MPE3CHTAIUU
3 TepMoauHaMHUKa XUMUYECKOTO PABHOBECHS pelieHne CUTyallnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
4 TepmonuHaMuka (ha30BbIX PABHOBECHI pelieHne CUTyallnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
5 TepmonuHaMuka pa30aBIeHHBIX PACTBOPOB pelieHne CUTyalnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINU
6 TepMoauHaMuKa pacTBOPOB AIIEKTPOIUTOB pelieHne CUTyalnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
7 TepMonnHaMyKa TOBEPXHOCTHBIX SBJICHHIN pelIeHne CUTYAIlMOHHBIX 3a/1ad,
MTOJITOTOBKA K MPE3CHTAIHN
8 DIEeKTPOXUMUS pelIeHne CUTYAIllMOHHBIX 3aj1ad,
MTOJITOTOBKA K MPE3CHTAIHN
9 KuHeTHKa XMMHYECKIX PEaKINiA U KaTan3 pelIeHre CUTYAIlMOHHBIX 3aj1ad,
MTOJITOTOBKA K MPE3CHTAIHN
10 Komnonnnas xumus kak Hayka. [Ipupona, pelIeHre CUTYAIlMOHHBIX 3aj1ad,
Kiaccu(UKausa u o0Iye CBOHCTBA JUCIIEPCHBIX CUCTEM | MOJITOTOBKA K MPE3CHTAINU
11 MonexkynspHO-KHHETHYECKIE U ONTHYSCKUE CBOMCTBA pelIeHre CUTYAIlMOHHBIX 3aj1ad,
KOJUIOUIHBIX CHCTEM ITOJITOTOBKA K MPE3CHTAIHU
12 DIEeKTPUUECKUH 3apsi KOJUIOUIHBIX YaCTHII U pelIeHre CUTYAIlMOHHBIX 3aj1ad,
AJIEKTPOKUHETUIECKHE SBJICHUS MOJITOTOBKA K MPE3CHTAIUU
13 YCTOWYUBOCTD U KOATYJISIIAS KOJUIOUIHBIX CUCTEM pelieHne CUTyalnoOHHbIX 3aJad,
MOJITOTOBKA K MPE3eHTAINH
14 PasHble KIacchl KOMJIOUTHBIX CHCTEM pelieHne CUTyalnoOHHbIX 3aja4,
MOJITOTOBKA K MPE3eHTAIINH ,
MOJITOTOBKA KPYTJIOTO CTOJA
CPC o npoMexyTouHOH arrecTanuu 34 TloaroroBka K sK3aMeHy
CPC (UTOI'O) 94

4. Kputepun oueHUBAHHUS CAMOCTOSITEIbHOH PadoThl CTYAeHTOB MO Jucuuniune «Puznyeckass u
KOJUIONAHAsI XUMUs» ((papManeBTHYeCKHIT (PaKyJIbTET)

CamocrosTenpHass padoTa CTYACHTOB IIPEAyCMOTpPEHa INporpaMMoil Juisi Bcex (opM oOydeHHs U
OpraHu3yeTcsl B COOTBETCTBUHU C pabouell mporpaMMoi JUcUMIUIMHBI. KOHTpPOSL BBIOJHEHUS 3aaHuil
Ha CPC ocymecTBiisieTcs NpenogaBaresieM Ha KaKIOM NPAKTHYECKOM 3aHATHH.

Ouenka [Kputepuu oueHkH

3aureno (BricTaBnsgeTcs CTYICHTY, eClii pa0doTa BBIIOJHEHAa CaMOCTOSTEIBHO, COJCPKAHUE COOTBETCTBYET TEME
HCCIieIOBaHMs, O(OPMIICHUE COOTBETCTBYET MPEIBSBISICMBIM TPEOOBAaHUSAM U CTYICHT MOXET KpPaTKO
[MOSICHUTH KAa4eCTBEHHOE COECpKaHKUE PabOTHI.




He
3a4YTEHO

BrICTaBISICTCS CTYACHTY, €CIIM HMMCIOTCS MPHU3HAKH OJHOTO W3 CJICAYIOUIMX IYHKTOB: O(pOpPMIICHHE HE
COOTBETCTBYET NPEIBIBISIEMBIM TPeOOBAHUAM, COAEpXKaHNEe PabOThI HE COOTBETCTBYET TEME, CTYIEHT He
MOJKET MTOSICHUTH COZlepKaHue PabOThI, HE MOYKET OTBETUTH HA TIOCTABIICHHBIE BOIIPOCKHI
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