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METOANYECKASA PASPABOTKA /UIA TIPEIIOJABATEJIA
1. CamocrosiTeabHas paboTra Kak BakHeiimasi ¢opma ydeOHOro mpouecca Mo JIUCHUIIUHE
«Du3nyecKkas U KoJJIoHIHas XuMush» (papmaneBTHYeCKH#l (PaKyIbTET)
CamocrosiTensHast  paboTa - mnaHupyemas yueOHas, y4deOHO-HCCIeloBaTeNbCKas, Hay4HO-
ucclieloBaTeNnbckas paboTa CTYICHTOB, BBINOJHJEMAass BO BHEAyAMTOPHOE (AyIUTOPHOE) BpEMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJICTBE INPEIONABaTeisl, HO 0€3 €ro HEeMOCPEICTBEHHOIO y4acTus
(Ipy 4YacCTUYHOM HEMOCPEICTBEHHOM YYacTWUHM IPENoJaBaTens, OCTABISIONIEM BEAYLIYIO pOJib 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIAOM Y4eOHOW W HAyIHOH
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 B3aMMOBIMSHMIO YacTH — IpolLecca o0ydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa ctath 3pQeKTUBHOH 1 LeNeHanpaBIeHHOW pabOTON CTyIeHTa.
Konuenmueii MonepHH3allMd POCCUICKOTO 00pa3oBaHMs ONpEAeTCHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATHU(HUIIMPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS M MPOQHIs,
KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPYAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIaJCHOLIETO
cBOocH mpodeccueii M OPUSHTHPOBAHHOTO B CMEXHBIX OOJACTSIX JACATEIBHOCTH, CIIOCOOHOTO K
3¢ deKxTuBHON paboTe MO CHENHMATbHOCTH HAa YPOBHE MHUPOBBIX CTaHAAPTOB, FOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3Tux 3ama4 HEBO3MOXHO Oe3 MOBBIINICHHUS POJH CAMOCTOSTEIBHON pabOThl CTYACHTOB HaJ
y4eOHBIM MaTepHalioM, YCHUJIEHHS OTBETCTBEHHOCTH TIperojaBaTeliel 3a pa3BUTHE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUpPOBaHHE NPO(PECCHOHAIBFHOIO POCTA CTYACHTOB, BOCIUTAHHUE
TBOPYECKOW aKTUBHOCTU M MHUIIMATHBEL.
K coBpeMEHHOMY CHEIMATUCTY B 00JACTH MEIUIIMHBI OOINECTBO MPEABSBISET JOCTATOYHO IIUPOKHIA
nepedyeHb TPeOOBaHMMH, Cpedu KOTOPHIX HEMAaJOBA)KHOE 3HAUYCHHE HMMEET HaJM4Yhe Yy BBIIYCKHUKOB
OTpeIeIeHHbIX
HaBbIkoB (KOMITETCHIIUI) W YMEHHUSI CaMOCTOSTENFHO NOOBIBATh 3HAHHSA M3 Pa3IMYHBIX MCTOYHHKOB,
CHUCTEMATH3UPOBaTh IOJNyYEHHYI0 HH(OpMAIHIO, JaBaTh OLEHKY KOHKPETHOH NpoQecCHOHATEHON
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUS MPOUCXOJUT B TEUEHHE BCEro Inepuoja oOydeHHs depes
ydacTHe CTYJEHTOB B TMIPAKTHUECKHUX 3aHATHUSAX, BBIMIOJHEHHE KOHTPOJBHBIX 3aJaHUM U TECTOB,
HalHMCaHWe KypPCOBBIX M BBITYCKHBIX KBATM(HUKAIMOHHBIX pabot. [Ipu 3TOM camocrosTenbHas pabora
CTYAEHTOB UI'PAeT PEIIAIOILYIO POJIb B X0JI€ BCEr0 Y4eOHOro mporecca.
1.2. KomnereHuuu, BbIpadaThbiBaeMble B XOjJ€ CAMOCTOSITEIbHOIl pPadoOTHl 00YyYAKONIUXCS IO
AucHUIUINHEe «PU3NYecKas M KOJJIOMIHAsA XuMus» (papManeBTHYeCKHii pakyabTeT)

Ne i/ Ne xoMneTeHINH DopMyIUPOBKA KOMIIETEHIIMHU

1 OIIK-1 Croco0eH UCTIoh30BaTh OCHOBHBIE OMOIOTHUECKHE, PUZUKO-XUMHUUECKHE,
XUMUYECKHE, MATEMATUIECKUE METO/IbI [T pa3pabOTKH, UCCIACIOBAHUN
9KCIEPTHU3BI JICKAPCTBEHHBIX CPECTB, H3TOTOBJICHHUS JIEKAPCTBEHHBIX
penapaTos

OIIK-1.1 ITpumensieT OCHOBHBIE OHONOTUYECKHE METOIBI aHAJIN3A TS pa3paboTKHy,
I/ICCHCHOBaHHﬁ M OKCHIEPTHU3BI JICKAPCTBEHHBIX CPEACTB U JICKAPCTBEHHOT'O
PAaCTUTENLHOTO ChIPbS

OIIK-1.2 [IpuMensieT OCHOBHBIE (DU3UKO-XUMHUYECKUEC U XUMUICCKUEC METOIBI
aHanmm3a Uil pa3pabOTKH, HCCIIEIOBAHUHA U SKCIIEPTU3HI JICKAPCTBCHHBIX
CPEICTB, JIEKAPCTBEHHOTO PACTHTEILHOTO CHIPHS U OMOIOTHIECKUX

00BEKTOB

OIIK-1.3 [TpumeHsieT OCHOBHBIE METO/IbI (PU3UKO-XMMHUECKOTO aHaJIN3a B
U3TOTOBJIIEHUU JIEKAPCTBEHHBIX MIPENapaToB

OIlK-1.4 [IpumMeHnsieT MaTeMaTHYECKHUE METOIBI U OCYIIECTBIISIET MATEMATUYECKYIO

00paboTKy TaHHBIX, TIOJTYYEHHBIX B X0JI€ pa3paOOTKH JIEKaPCTBEHHBIX
CPEJICTB, a TAK)KE UCCICOBAHUIA U SKCIIEPTU3HI JICKAPCTBEHHBIX CPEJICTB,
JIEKaPCTBEHHOTO PACTUTEIBHOTO CHIPhsI U OMOJIOTHYECKUX 0OBEKTOB

2. Ilesan u ocHoBHBIE 32124y CPC

Benymias nens opranuzanuu u ocymecteiieanss CPC nomkHa coBNaiaTh ¢ 1ENbl0 00yUeHHs CTyIeHTa —
MOATOTOBKOM crielinanucTa (1iu 0akaiaBpa) ¢ BeicuM oopa3oBanueM. [1pu opranuzanuu CPC BaxkHBIM
U HEOOXOIUMBIM YCIOBHEM CTAaHOBSTCS (OPMHUPOBAHWUE YMCHHS CaMOCTOSITEIBLHOW pabOThI s
MPHOOPETCHHSI 3HAHNH, HABBIKOB ¥ BOBMOXKHOCTH OPTaHU3alNN YIeOHOUW U HAYYHOH JEATEIThHOCTH.
Lenpio caMOCTOATENbHON pPaOOTHI CTYNEHTOB SBISETCS OBIaJeHHE (yHIAMEHTAIbHBIMU 3HAHHSIMH,
po(heCCUOHANBHBIMU YMEHUSMHU U HaBBIKAMH JICATEIBHOCTH 1O MPOQWII0 (KOMITCTESHITUSIMHE), OTIBITOM
TBOPYECKOM, HCCIIEIOBATENbCKON AesaTenbHOCTH. CamocTosTeabHas paboTa CTYICHTOB CIIOCOOCTBYET



Pa3BUTUIO CaAMOCTOATCIIBHOCTH, OTBETCTBECHHOCTH M OPTraHU30BAHHOCTHU, TBOPYCCKOI'0 IIoAXOda K
pelIeHuto mpobaeM yaeOHOro U TpoecCHOHATFHOTO YPOBHSL.

3aﬂaanI/I CPC B nane Q)OpMHpOBaHI/IH BbIIIICYKAa3aHHbIX KOMHGTCHHI/II‘/'I SIBIIAKOTCA:

® CUCTEMAaTU3alusl MW 3aKpCIUICHUE TIOJTYUYCHHBIX TEOPETHUCCKUX 3HAaHUM | IIPAKTHYCCKUX YMCHI/Iﬁ
CTYACHTOB;

L yI‘J'IY6J'ICHI/Ie " paClIMPCHUC TCOPETUICCKUX 3HaHI/If/'I;

L (l)OpMHpOBaHI/Ie YMGHI/Iﬁ HCIIOJIb30BaTh HOPMATUBHYIO, IMPABOBYIO, CIIPABOYHYIO AOKYMCHTAIIMIO H
CIIEUAJIBHYIO JIUTEPATYPY;

® pa3BUTHUEC II03HABATCIIBHBIX CIIOCOOHOCTEH M AaKTHUBHOCTH CTYACHTOB!: TBOp‘ICCKOf/‘I WHHUIIMATHUBEI,
CaMOCTOATCIIbHOCTHU, OTBETCTBCHHOCTHU 1 OPIraHM30BaAaHHOCTHU,

¢ bopmupoBanme CaMOCTOSITEIbHOCTH MBIIILICHUS, CIIOCOOHOCTEMN K CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO M CAMOpPeaIH3allny;

® pa3BUTHUC UCCIICAOBATCIILCKUX yMCHHfI;

® HCIIOJIb30BAaHUC Marcpuajia, CO6paHHOFO U TOJYYCHHOTO B XOJAC CaMOCTOATCJIIBHBIX 3aHATHH Ha
CeMUHapax, Ha MPAaKTUIECKUX U JTA0OPATOPHBIX 3aHATHSX, IPU HAIMMCAHWU KOHTPOJIBHEIX (M BBITYCKHON
KBANTM(UKAMOHHON paboT), s APQPEKTUBHOW TOATOTOBKHM K HTOTOBBIM 3adeTaM, HK3aMeHaM,
rocyaapCTBEHHOM UTOIOBOU aTTCCTAIIMU U IEPBUIHON aKKpCAUTAIWUU CIICHUAINCTA

3. Buasl camocTosTEILHOH PaGoThI

B oOpa3oBarenprHOM mporiecce no gucuuiuinHe «®Puiudyeckasgs M KOJLJIOMAHAA XMMHUA»
(papmaneBTHYecKHii paKkyJIbTeT) BBIICIICTCS JABA BUIa CAMOCTOSTEILHONU PabOThI — ayAUTOPHAS, MO
PYKOBOACTBOM IIpCriogaBaTeiisA, U BHEAYAUTOpHAA.

BreayauropHasi camocTosTenbHas paboTa BBITIOTHAETCS CTYIEHTOM TI0 33JJaHUI0 TIPETIo1aBaTels, Ho 0e3
€ro HENOCPEACTBECHHOT'O Y4aCTHs.

OCHOBHBIMH BUJIAMU CAMOCTOSATEILHON pabOTHI CTYICHTOB 0€3 y4acTHs Mpeno/iaBaTesiei sIBIsSIOTCS:

3.1. Hanncanue mpe3eHTANUii 1O TeMaM:

Tema 1. [Ipenmer, 3a1auu U MeTO/bl (PU3UYECKON M KOJUIOWIHON XUMHHU U €€ 3HaYEeHUe JUIs
dapmaruu.

1. H.C. KypHakoB — ocHOBaTellb (PU3NKO-XUMHUYECKOTO aHATN3a

2. H.H. BekeToB — OCHOBOITOJIOKHUK (PU3UIECKON XUMUN

3. Bknan B.®. AnekceeBa B pa3zBUTHE (PU3HMUECKON XUMUHU

4. T.T'pom u N.T'. Bop1ioB — ocHOBaTEINM KOJIJIOMTHON XUMHUH

5. Ponb oTeuecTBEHHBIX U 3apyOCKHBIX YYEHBIX B Pa3BUTUM KoJUIoMJHOM xumuu (A.B.
Hymanckuii, B. OctBanba, [1.A. Pebunnep)

6. 3HaueHue KOTOMTHON XUMHUH B Pa3BUTHU (apMaIiuu

Tema 2. OcHOBHBIE TOHATHS U 3aKOHBI XUMUYECKOW TEPMOJUHAMUKN U TEPMOXUMUH.

1. Azeotpormbl

2. YcnoBusi paBHOBECHS IOBEPXHOCTHOTO CIIOSI C OOBEeMHBIMH  (azamMH. DHEprus
MIOBEPXHOCTHOTO ¢104. [IoBEpXHOCTHOE HATSKEHUE.

3. TloBepxHOCTHBIE siBIIeHUsS. Aare3ust u kKore3us. CMaynBaHWE W HeCMadyWBaHWE. Y PaBHEHUS
IOnra u /[Jronpe-fOHnra.

4. Kanumisipuele sBieHus. J{MCepcHOCTh U peakMOHHAsI CIIOCOOHOCTb.

5. Ancopbuusi. OCHOBHBIE MOHATHS U OINpeaesieHs. Y paBHEHHe Ui pacyera sHepruu [ 'm60ca
MTOBEPXHOCTHOTO CJIOA.

Tema 3. TepmoauHaMiKa XMMHUYECKOTO PABHOBECHS

1. Pextudukanus

2. VlonHsle cimou Kak (aKTOp YCTOHYMBOCTH KOJJIOWAHBIX cucTeM. CTpoeHHe MHUIEeIUIbI
110G 0oOHOTO 307151, DIEKTPOKMHETHUECKUH TTOTCHITHAI.

3. BnusHue Temmeparypsl, NPUPOJIbI paCTBOPUTENS, J0OABOK 3JIEKTPOIUTOB HA arperaTUBHYIO
YCTOWUYHBOCTD 30JI€H.

4. UnnuddepenTHbie >IeKTpOauThl. BrnusHue 100aBOk MHAM(PQPEPEHTHHIX >JIEKTPOJIUTOB Ha
pactipenenenue noreHuuaina B JJOC M arperaTUBHYIO yCTOMYMBOCTH 30JIeH. AncOpOLMOHHAS
nepe3apsaaka.

Tema 4. Tepmoannamuka Gpa3oBbIX PaBHOBECHI

1. Koarymsinust muooOHBIX 3051€i. 3aKOHOMEPHOCTH SJEKTPOJIUTHON Koaryssiuu. [IpaBuio
[lynsue-I'apau. JInoTpomnHeie psabl.

2. Kunerunka koarynsamuu. OCHOBHBIC 3aKOHOMEPHOCTH. CKOPOCTh KOATYJISIUH.



3. Teopwus 6picTpoii Koarysiiuu CMmonyxoBckoro. [lepruoa koarynsmum.

4. Teopus memyiennou koaryssinuu dykca.

Tema S. TepmonuHamuKa pa30aBICHHBIX PACTBOPOB.

1. Knaccudukamnus 0yhepHbIX CUCTEM U PacTBOPOB. 3HAUYCHHUE OyPEPHBIX CHCTEM ISl XUMHU H
Ouonoruu.

2. DMynbenn u ux kinaccudukanusa. OnpeneneHne TUIa SMYJIbCUU. Y CTOMYHUBOCTh AMYIBCHUH.
DOMyJIbraTopel M1 MeXaHu3M HuX aeuctBus. OOpamenue ¢a3 SMynbCcui. MeTombl MONTydeHUS
aMynbcuid. [IeHsl.

3. Munemnsipable KOJJIOUIHbIE CUCTeMbl. KpuTtuueckas KOHIEHTpalusi MUIIEITI000pa30BaHusl.
Conrobunuzanusi.

4. Monexynsipable Komutonaabie cuctembl. Kiaccudukanuss BMC. Monekynspraas macca BMC.
Tema 6. TepmoauHamMuKa pacTBOPOB JIEKTPOJIUTOB.

1. Koarynsuus cMechIO 3JIEKTPOJIUTOB.

2. KanwmuispHsle siBiieHUs. JIMCTIEpCHOCTD U peakIMOHHAas CIOCOOHOCTb.

3. Ancopbuusi. OcHOBHBIC MOHATHSI U ONpPEIENICHUs. Y paBHEHUE Ui pacuera Hepruu [ uboca
MOBEPXHOCTHOTO CJIOSL.

4. Tlpupona cui, 00yClaBIMBAIOIIUX aJCOPOLIMOHHBIE B3aUMOJICHCTBUS. XHUMUYECKas U
duznveckas aacopouus.

Tema 7. TepMoHAMUKA TTOBEPXHOCTHBIX SBJICHUH

1. TloBepxHOCTHBIE siBIEHUSA. AQre3us U kKore3us. CMaurBaHUE U HECMAaYMBaHUE.

2. Kanumnapusie siBneHus. JJucnepcHocTs U peakIMoHHAas CIOCOOHOCTb.

3. Ancop6buuns. OCHOBHBIE TIOHATHS U ONIPEICIICHHS.

4. Tlpupona cui, 00yClIaBIUBAIOIIUX aJCOPOLMOHHBIE B3aUMOJCHCTBUS. XUMHUYECKas U
duznveckas agcopouus.

5. Meron ['mn66¢ca u Metox motHOTO conaepkaHus. [IoHATHE TOJHBIX U U30BITOYHBIX COPOIUIA
Y UX B3aUMOCBSI3b.

Tema 8. Dnekrpoxumus

1. DnexkTpoaHbIe TOTEHITUATBI

2. NoHocenekTuBHbIe dnekTponabl. [IpumeHenwe B Ouonoruu, MenunuHe, QapMaiuu.
CTeKJISTHHBIN 2JIEKTPOJ]

3. IloTeHnMoOMeTpUYECKOE THUTPOBAHHME. 3HAUYEHHWE JTOr0 MeToAa B (hapMaleBTHUECKON
MpaKkTUKeE

Tema 9. Kunetnka XuMHUYECKUX peaklUid U KaTallu3

1. YckopeHHBIE METOIBI OTIPEICIICHUS] CPOKOB T'OJTHOCTH JIEKAPCTBEHHBIX MTPENapaToB

2. llenHble peakiuu

3. PasButne yuenus o xkatanuse (A.A. bananaun, H.M. Ko6o3e)

Tema 10. Komnmounnas xumus kak Hayka. [lpupona, kmaccudukamus u oOurue CBOHCTBa
JIUCTIEPCHBIX CUCTEM

Anpo3zonu u ux cBoicTBa. [I[puMenenue asposoneii B papmaiuu

[Topomiku u ux coiicta. [Ipumenenue B papmaruu

Cycnens3uu u ux cBoiictpa. [Ipumenenue B papmanmu

ITensr. [TacTs

. DOMyInbcuu U uX cBoiictBa. [Ipumenenue B hapmarm

TeMa 11. MonexynsipHO-KMHETUYECKUE U ONITUYECKUE CBOMCTBA KOJIJTIOUIHBIX CUCTEM.

1. 3akoH (HOTOXMMHUECKOI SKBUBAJICHTHOCTH DHHINTEHHA

2. Nonutsl 1 ux knaccudukanus. [[puMeHeHHe HOHUTOB B (hapMariuu

3. IIpumenenue xpomarorpaduu i MOTyUYEHUS U aHATTN3a JIEKApPCTBEHHBIX BEIIECTB

4. I'enp-punbTpanus

Tema 12. DnexTpuueckuii 3apsa KOJUIOUIAHBIX YACTHIl U AIEKTPOKUHETHYECKHE SABJICHUS

1. Dnekrpodopes3. DnekrpodopeTuueckre METOIbI uccienoBanus B papmanuu. [IpakTrdeckoe
MPUMEHEHHE DJIEKTPOoOCcMoca B (hapmaruu

2. KoanepBanms. ['eneobpa3oBanue u cTyaHeoOpa3oBaHUE, BIUSHUE PA3IHYHBIX (DAKTOpOB Ha
3TH MPOLIECCHI.

3. CaoiicTsa reneii u cryaneit. Cunepesuc

agbrwbnE



Tema 13. YCTONYMBOCTD M KOATYJIALMS KOJJIOUIHBIX CUCTEM

1. Cneuunduyeckne ocoOEHHOCTH TUCTIEPCHBIX cucTeM. Knaccudukanus AucnepcHbIX CUCTEM.
2. XapakTepucThKa CBOWCTB JHCHEPCHBIX CHCTEM H OCOOCHHOCTHM HUX IOBEACHUSI.
MonekyJIapHO-KUHETUYECKHUE CBOMCTBA M ONITUYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM.

3. CegumenTanmoHHo-1u(dy3noHHOE paBHOBecHe. | MIcoMeTpruyeckas BhICOTa KaK KpUTEpUU
KMHETUYECKOU YCTOMYUBOCTH.

4, YcnoBus pPaBHOBECHs ITOBEPXHOCTHOTO CJIOs C oObeMHBIMH (azamu. I[loBepxHOCTHOE
HATSDKCHUE

Tema 14. PasHrle Ki1acchl KOJJIOUIHBIX CUCTEM

Como0mim3zanus u ee 3Ha4yeHue B papMariu

MunemisipHble KOJUIOUTHBIE CUCTEMBI B (hapMaliuu

BricokoMoneKysipHbIe COSTUHEHUS U UX pacTBOpHI. [Ipumenenne B hpapmarumn
[TonmmamdonuTtel U uX cBolicTBa. [10IMAIEKTPOIUTHI U UX CBOMCTBA

Cunepesuc

. CequMeHTaMs U €€ MPUMEHEHHE JJIsI UCCIIEA0OBAaHUS KOJUIOUIHBIX CUCTEM

TGMBI MPEe3eHTAIMA MOTYT OBITH TMPEIOKEHBI TPENOoJAaBaTelieM U3 BBIIIC TEPEUUCICHHOTO
CIUCKa, a TaKke OO0yJarolMMcs B TMOPSAKE JIMYHOW HWHUIMATHBBI IO COTJIACOBAHMIO C
Mperno/iaBaTesieM

oukhwnE

3.2. Penienne CUTyallMOHHBIX 32124
Tewma 1. [Ipenmer, 3aaun 1 METOABI (PU3NICCKON M KOJUIOMIHOW XUMHH U €€ 3HAYCHHE JI (hapMalluu.

3amaua 1. Beranciure AH®, AU°, AG® u AA® s peakuyun

2CO0) =2CO 1+ Oz (»)
Onpenennre, BO3MOXHO JIX CAMOITPOU3BOJIIBHOE MPOTEKAHNE PEAKIIUHU TPH CTAHJAPTHBIX YCIOBHSIX.
Pemenne: Bocronb30BaBmIMCh JaHHBIMU, TPHBEACHHBIMH B [IpHIOKEHWH, paccyMTaeM TeIUIOBOM
3¢ dexT peakiyy pu NOCTOSIHHOM JaBJICHUH:

AH®= ZniAH npon — ZNIAH uex=
= 2AH co + AH% 02— 2AH% coz =

= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI/MOIb.
M3MeHeHne BHYTPEHHEW SHEPTUH CBS3aHO C M3MEHEHHEM DHTAJIBIINHI 3aBHCUMOCTBIO: AU°=
AH°— ANRT,
rie: AN — n3MEHeHre Yuciia MoJiei ra3000pa3HbIX BEIECTB B XO/IE PEAKIINY,
An=3-2=1;
R — yHuBepcanbHas razosas noctosanas (8,314x1073k/lx/monpeK);

T =298K.
CreoBatensHO:
AU%= 565,62 — 8,314x103298 = 563,14 x/I/Mob.

s pacueta AG® HalieM NpeIBapUTEIbHO H3MEHEHHE SHTPOTIIHH:

AS%=28°%0 + S°02— 28°co2 =
= (2x197,48+205,03) — 2x213,66 = 172,67 Jlxx/momnbeK.
Tornma n3menenne sueprun [ m06ca OyaeT paBHO:
AG®= AH°— TAS%= 565,62 — 298¢172,67x10%= 514,16 x/Ik/MOIb.
Teneps onpenenuM u3MeHeHHe 3Hepruu I'enbMrospLa:
AA%= AU°— TAS%=563,14-298172,67x103= 511,68 kJI/MoIb
[MonoxwurenbHbie 3HaueHus1 BemurH AG® u AA° yKka3pIBalOT Ha TO, YTO MPH CTAHJAPTHBIX YCIOBUIX
peakius He Oy/IeT CaMONPOU3BOJIBLHO H/ITH B TIPSIMOM HAIlPaBIICHHU.

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

3agaya 2. J[ns peakuuu KpeKHHTa METaHa

CHs ) = C @+ 2Hor) + AH;
Hcnons3ys nanuele [punoxkenns, paccantaTbh AG%mgs u AA%29s. OmpenenuTs,
BO3MOXKHO JI CAMOIIPOHM3BOJIBHOE MPOTEKAHNE JAaHHOW PEaKLUH [IPU TEMIIEpaType
298 K.



Pemenue:
1) Bocmonp3oBaBmichk AaHHBIMA [IpritoxeHus

(AGtcham = - 50,85; AG ¢ @ =0; AG 2y = 0 kI/MouB),
paccunraem AG’(u3menenne sueprum ['u66ca)

AG®%= 2Ni AG® fupon. = 2Ni AG wex. = AG%¢ ¢ ) + 2 AG% 12 () - AG  fcmia ) =

=0+2-0-(-50,85) =+50,85 xJIx
2) Jlns pacuera AA%Bocmonb3yemes cootHomenreM mesxay AGlu AAY:
AA’%= AG’— AnRT,

rae An — U3MEHEHHE YHCIia MOJIeH ra3000pa3HbIX BEIIECTB B XO/€ PEaKIIty,
R - yHuBepcanbHas ra3oBasi MOCTOSHHAS
Haxomum An: AN =3 Nppox - 2Nuex =2 —-1=1
Orcrona:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 x/Ix,
TK. AG%0s u AA’2s > 0, To mpu 298 K  HEBO3MOXHO CaMONPOM3BOJILHOE MPOTEKAHHE JaHHON
peaKIuu B MPSIMOM HaTPaBJICHHUH.

Tewma 2. OcHOBHBIE MOHATHS U 3aKOHBI XUMHUECKOI TEPMOAMHAMUKH U TEPMOXUMHUH.

3agaua 3. Jng peakuuy KpeKHHra MeTaHa
CHy4 = C mT 2H2(r) + AH®

Paccuntars AHY, ucronb3ys 3Ha4€HUE CTaHIaPTHBIX TEIIOT cropanus Bemects (1)x/Momb): AH cna ()
=-890,31; AH% ¢ () = -393,51; AH% 1> (= -285,84
Ornpeaenuthb 3K30- WIK SHAOTEPMUYECKOM SBISCTCS JaHHAS] PEaKIIHsL.
Pemenne: B cooTBETCTBUU CO CIEACTBHMEM 3aK0oHa ['ecca:
AHOr = Zni AHOc ucx. ~ Zni AHOC npox. —
= AH % cus 1 — (AHc ¢y + 2 AH % 112 (1) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 xJIx
T.k. AH%> 0, peaKuus SIBIASETCA SHIOTEPMUYECKOM.

Tema 2. OcHOBHBIC MOHATHS M 3aKOHBI XMMHUYECKOH TCPMOJNHAMHUKHU U TCPMOXUMHUH.

3amaua 4. Hanummwre ypaBHEHHE peakldM CropaHvs MeTaHa.BBIUHCIMTE CTaHAAPTHYIO TEIUIOTY
00pa3oBaHMs METaHa, €CJIM €r0 CTaHJIapTHAs TEIUIOTa CrOPaHUsI
AH®. = -890,31 kJIx/Mo1b
[TpomyKTHI cropaHusi UMEIOT CIIeAyIONIIe TeIUI0Th oOopazoBanus (kXK/Moib)
AHOf Cco2 (r)= -393,51; AHOf H20 (%) = -285,84
Peiuennue:
Hanuiire TepMOXMMHYECKOE YPaBHEHUE PEAKIMH CTOPAHHs METaHa
CHay +202 ) = COs 1)+ 2H20 () + AH
B cOOTBETCTBUU CO CIIEACTBHEM 3aKoHa [ecca:
AHOr: zniAHOfnpoz[. 'zniAHOf nex. —
= (AH% o2 1)+ 2 AH % 1120 (w0) — (AH s cpa vy + 2- AH% 02 (1) )
C npyroii croponst: AH® = AH cus ()
Torma: AHY cua (1= (AH% coa ) + 2 AH % 120 () — (AH % cha  + 2 AH % 02 (n);
-890,31 = (-393,51 + 2. (-285,84) ) — (AH%cpa (ry + 2 - 0);
- 890,31 = -393,51 — 571,68 - AHOfCH4 (r)
AH% cya vy = -74,88 K JI/MOJIb.

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

3agaua 5. Vcnons3ys ypaBHenue Kupxrodda ais HeOOIbIIOro TeMIepaTypHOTro HHTEPBalla PACCYUTATh
TeroBoi 3¢ deKT peakuu

CH30H(F)+3/ 202(r):C02(r)+2H20(r)

npu temneparype S00K u napnennu 1,0133x10° Ia.

Pemenue: I1o maHHBEIM MPUIIOKEHUS CHAYaJIa PACCUUTHIBAEM TEIUIOBOH ekt peakmmu mpu 298K:

AHC 298 = (AH % coz + 2 AH h20) — (AH chson +3/2AH% o2) =

= (—393,51-2x241,8) —(-201,00 + 3/2x0) = —676,13 xJ{/MOJIb.



3nas AH® 298, MOKHO 110 ypaBHeHHIO Kupxrodda paccunrars TemnoBoii a3gdext peakuun mpu S00K:
AH® 12 = AH11 + AC®(T2 - T1)

rae AC®, — n3MeHeHne TeINIOEMKOCTHU B X0/ie peakuuu. Ero MOXHO onpenenuTs TakuM o0pa3oMm:
AC® = ZNiCpinpon. — ZNiCpinex. =

= (C°co02 + 2C°pr20) — (C°pcrzon — 3/2 C%02) =

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

W 3Ha4MT, TeruioBoi 3¢ dekrt peakuun npu S00K pasen:

AH® 500 = AHC 208 + AC®,(500-298) =

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

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

3anaua 6. 3nauenue cranaapTHoi sHeprun [ m66ca AG®: peakunun
CH3COOH(r)+C2H5OH(F)=CH3COOC2H5(F)+H20(F)
paBHo —3,434 xJ>x/Monb. Beraucnure koHcTaHThl paBHOBecHs K, u K. Kakos Oyzer cocTaB paBHOBECHOM
PCaKIMOHHOM CMECH, €CJTH B PEAKIIMIO BBEICHBI 1 MOJIb KHCJIOTHI U 2 MOJISL CIIUpTA?
Pemenne: Bocnoman3yemcs cootHomenneM AG%= — RTINK, u3 koToporo moaydaem
AG% - 3,434
InKp=— =— =1,386
RT 8,314x10°x298
u 3HaunT K,= %6 = 39989 ~ 4.
Kc=K,(RT) ™", a Tak kak An =2 — 2 =0, to K. = K,= 4.
Jnst Toro, 4ToOBl OTBETHTH Ha BOIPOC O COCTABE PAaBHOBECHOW pPEaKIMOHHON CMeCH, HEOOXOJUMO B
o0111eM BHJIe IPOAHATN3UPOBATh HAYAIBHBIA U PABHOBECHBIN COCTAaB PEAKITMOHHOW CMECH:

CH:COOH + C,HsOH = CHs;COOC,Hs + H,0
HUcxonHbiit 1 2 0 0
COCTaB, MOJIb
PaBHoBecHbIH 1-x 2—x X X
COCTaB, MOJIb

BrIpa3um KOHCTaHTY paBHOBECHS Yepe3 PAaBHOBECHBIE KOJMYECTBA MOJIEH BEIIECTB:
X oX
K=———=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
X =—— =315 moms1; X2 = ———— = 0,845 mous.
6 6

3Ha4yeHue = 3,15 MoJ.X1 He uMeeT (PU3UIECKOro CMBICIIA (TaK Kak U3 2 MOJICH criupTa Helb3s TIOIyduTh 3
MOJISl 3THjIaleTaTa) u orOpaceiBaeTcs. TakuM 00pa3oM, COCTaB PEaKUMOHHONW CMECH MpPHU PAaBHOBECHH
OyJIeT ciemyroIuM:

YKCYCHOM KUCIIOTHI: 1-0,845 = 0,155 mous,

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

Tema 3. TepMoguHAMUKa XUMHUYECKOTO PaBHOBECHSI
3anaua 7. Bripa3suTe M3BECTHBIM BaM criocoOoM KoHIieHTpaluio pacteopa 10 r NaCl B 100 mi () Boasl.
B kadecTBe crioco0OB BRIpAKEHUS KOHIIEHTPAIIUN HCIIONB3YHTE:

1) MOJISIPHYIO BECOBYIO KOHIIEHTPALNIO (MOJSIIBHOCTE);

2) MOJISIPHYIO 00bEMHYIO KOHIIEHTPAIIHIO (MOJISPHOCTE);



3) HOPMATBHOCTH (MOJITPHYIO KOHIICHTPAI[MIO SKBUBAJICHTA) ;
4) MOJSITbHYIO (MOJISIPHYIO) JI0JTHO;

5) Tutp;

6) BECOBOIf IPOIICHT;

7) 4mrciI0 TPaMMOB pacTBopeHHOro BeuiecTBa Ha 100 r pactBopuTens (K03(PHIUESHT paCTBOPUMOCTH
MIPH JJAHHBIX YCIOBUSX).

Pemienue:

O6o3nadyeHue|Ha3zBanne u onpeneneHmne

C MossipHast  BecoBasi ~ KOHLEHTpauusi  (MOJSUIBHOCTB) -  HYHCJIO  MOJIEH

" pacTBOpEHHOrO BewecTra, npuxoasieecs Ha 1000 r pacTBopUTes.
C Monsprass 00béMHas KOHIEHTpamus (MOJSIPHOCTB) - YHCIO  MOJeH
M o

PacTBOPEHHOrO BELIECTBA, COAEprKaleecs B | IuTpe pacTBopa.

Ch(n) HopmanbHOCTH - 4YHCIO TIpaMM-3KBHBAJICHTOB PACTBOPEHHOTO BELIECTBA,

) cozepkarieecs B 1 1urpe pactBopa.

N MonpHast (WM MOJIIpHas) AoJd - 4YUCiIo Mosied plIcTBOl/€HHOrO BeIlecTBa,
npuxosiieecs Ha 1 MOJIb pacTBopa.

T Tutp - uMcno rpaMMOB pacTBOPEHHOIO BEIECTBa, cojeprkamieecs B 1 M
pactBopa.

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

A Uucno rpammoB pactBopéHHoro Bllmiectlla, npuxoasmeecas Ha 100 r
pacTBopuUTENS.

Ecnu 0603HauUTh:

C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILIECTBA;

M - MOJICKYJISIPHBIN BEC PacTBOpEHHOTO BEILIECTBA;

Mp - MOJIEKYJISIPHBIN BEC pacTBOpUTEIIS;

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

P - IUIOTHOCTHL PacTBOPA, TO:
NNaci= Mac/ Mnaci=10/23+35.5=0.17 mons;

NNact * M 120 (1000 1) 0.17 « 1000
1)Cm= = = 1,7 moa5/1000 T;
Mu20 100
Naci * 1000 M 0.17 1000
2) Cp = —mmmmmmmmmm e = = 1,7 mons/n
100 Mt (V HZO) 100
T « 1000
3) Cn = ----=-mmm - =; Cn=1,7roKB/11
C)
Tak)Ke BO3MOXKEH pacueT HOPMAIBLHOCTH PacTBOPA IO ClIeAyIoIei hopmyiie:
m X
CN = =-mmmmmmmmmemeeee , rne
D 100

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

NNact ® N’Hz2o (1 MOJIB) 0.17 1
I =  Mppa= Macr* Nizo ;N = 0,033
Nppa 5+0.17
Mnaci® V’rzo (1 M) 10 1

5T= = ; T=0,1 /M1



V H20 100

MNaci 10
[ ) L — S ; P=9,09 %
Mu20 + Myact 100+10

7) A =mnaci/ M’120 ; A=0,1 /100 r BoABI
Tema 5. TepMoauHaMuka pa30aBIeHHBIX PACTBOPOB.

3agaya 8. B 100 r Boas! pactBopeno 1,53 r raunepuna. JlaBnenue napa Boas! npu 298K pasno 3167,2
H/m?. Belumcnure: a) NMOHMKEHWE JABJICHUS Mapa BOABI HAJ PAacTBOPOM; 0) TeMIEpaTypy KHICHHS
pacTBopa; B) TEMIIEpaTypy €ro 3aMep3aHHus; T) er0 OCMOTHUYECKOE IaBICHHE.
Pemenue:

a) B coorBercTBUM C 3aKOHOM Payssi OTHOCHTENbHOE MOHM)KEHHE NAaBJICHUS PAaBHOBECHOIO C
pacTBOpOM Iapa paBHO:

P’-p  Ap
= = Xl'J'll

p°p°

rae X, — MOJIbHad 1015 TJIMLEpPUHA B PACTBOPE.
Xra = N/ (Neat Nyo), TIAE N — KOTMYECTBO BEIIECTBA (MOJIb).
Neoaw=100/18 = 5,555 momp; 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
30YIITHOCKOTTNIECKOH hopMyie:
K,m 1000
ATKI/IH = -
Ma

rne K, — s0ymmockonuyeckas KOHCTaHTa pacTBoputens (st Boael oHa paBHa 0,52); m — macca
PacTBOPEHHOTrO BEIIECTBA B TpaMMax; M — ero MoJsipHasi Macca;
a — Macca pactBopurens B rpammax. OTcrona

0,52x1,53x1000
AT = =0,086°.
92x100

Crie1oBaTesbHO, TEMIIEPATypa KUIeHus pactBopa OyaeT pasra 100,086°C.
B) Ilonmwkenue (nempeccus) — TeMIepaTypsl 3aMep3aHHs pacTBOpa pPacCUUTHIBACTCS IO
KPHUOCKOTTHIECKOU popmyre:
K«m 1000
AT3aM: -
Ma

rae Ki—kpuockommdeckasi KOHCTaHTa pacTBOpuTes (st Boabl 1,86):
1,86¢1,53¢1000
AT = =0,309°
92100

CrenoBarenbHO, pacTBop Oynet 3amep3ars npu —0,309°C.
I) B COOTBETCTBHHM ¢ 3akoHOM Bant—Todda ocMmoTnueckoe paBieHHe B pacTBOpax
HEIJIEKTPOIIMTOB MOXKHO PACCUUTATH 110 YPABHEHUIO
nt = CRT,
rae C — MousipHast KOHLGHTPAIHs pacTBOPA.



IIpu nepecuere B cucteMy CH KOHIEHTpalus NOJKHA OBITH BhIpakeHa B Moib/M°. Cumras
IUIOTHOCTh PACTBOPA PABHOMN IIOTHOCTH BOJbI, OTYYHM:
1,53¢1000
C=——=0,17 mons/n = 0,17x10° monb/m®.
900100

Torna
71=0,17x10%8,3140298 =421187,2 [1a (= 4,2 atm).

Tema 5. TepmoguHaMuka pa30aBIeHHBIX PACTBOPOB.

3apaua 9.
PaccunraiiTe ocMOTHYECKOE NaBIICHWE BOJHOTO PAcTBOpa XJIOpHIA KalbIusa ¢ KoHIeHTpamuehr 0,05

MoJ1b/11 ipu Temmeparype 37°C. CTeneHb AUCCONMaym
(nonmszanumn) CaCly paBHa 97%. KakuM 3TOT pacTBOp SBISIETCS IO OTHOIIEHHIO K IJ1a3Me KPOBH: TUIIO-,
runep- njin n30TOHNYCCKUM ?
Pemenue:
OcMOTHYECKOE AaBIICHUE PACTBOPOB AIICKTPOJIUTOB PACCUMTHIBACTCS MO ypaBHEeHUIO BauT - ['odda:
Toew= LCRT,
rae 1 - u30ToHuYeckuii ko dumnuent Bant — ['odda
C — KoHIeTpalus pacTBopa ( MOJB/J1, MOIIL/M° )
R — yHuBepcanbpHas ra3oBast OCTOSHHAS
T — remnepatypa, K

Pacuer . 1=1+a(v-1),
IZIe O - KaXYIIascs CTENEeHb AUCCOLUUALNN JIIEKTOPIINTA
V - YHCJIO YacTull (HOHOB), Ha KOTOPBIHAMCCOIIMUPYET MOJICKYJIa
snextpomura CaCl¢> Ca?* + 2CI
(v=3); 1=1+097(3-1)=1+194=294

Toew= ICRT =2,94 - 0,05 - 0,082 - 310 = 3,74 aTm.
WIK:  Toew = 2,94 - 0,05 - 10% 8,314 - 310 = 378868,98 ma
T.K. Tocw p. CaCla= 3,74 aTM<TocuIlIa3MBI 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,
€CJIM CMEeCh aHWJIMHA C BOJIOW Ipu atMocdepHoM aaBieHun kunut npu 98,4°C. Ilpu sToil Temneparype
JlaBJieHHe BOSTHOTO Tapa paBHo 94605 Ila.
Pemenne. Koaddurmenr pacxoma mapa my/m, mpu meperoHKe ¢ BOISHBIM MMAPOM PACCUUTHIBACTCS 110
YPaBHEHHUIO:

meBMB

mapaMa

rac Mg 1 My—MaCCHI BOJbBI WM aHHWJIMHA, MB nu Ma — MO.HSIpHI)Ie MacCChbl BOJBI W aHWJIIMHA, pB 158 pa —
HapI_II/IaHBHI)Ie JaBJICHUS HapOB BOJbI 1 aHUJIMHA HpI/I TeMHepaType HepeFOHKI/I.
Pa HAXOAMTCS C TIOMOINBIO 3aKkoHA J[ambTOHA Kak Pa3HOCTh MEXIYy HOPMAaJbHBIM aTMOC(HEPHBIM
JTABJICHUEM U Py.
pa = 101325 ITa — 94605 ITa = 6720 Ila.
Orcrona:
m;9460518 2,72
= = =272

m,6720931

CrieoBaTeNbHO, IS TIEPETOHKHU 1 KT aHMiWHA TpedyeTcs 2,72 Kr BOASHOTO mapa, a Juist 10 kr aHwimHa
ero rmoHamoourcs 27,2 Kr.

Tema 5. TepmonuHaMuka pa30aBICHHBIX PaCTBOPOB.



3anaua 11 . PactBop, cogeprxamuii 0,8718 Moiis/1 TpocTHHKOBOTO caxapa, pu T = 291K, nzoronudeH ¢
pactBopoM xyopuaa Harpus, coxepxkamuMm 0,5 moas/m NaCl.Paccuuraiite: a) W30TOHMYECKHI W
OCMOTHYCCKHI KO3 PUIIMESHTHI )T XJIOPUAA HATPUS; 0) KaXyIIyIOCsS CTEIICHb €ro IUCCOIHAIUH,
Pemenue:

a) [lia pacTBOopa caxapa OCMOTHYECKOE JIaBJICHHE PAcCUUThIBaeTCA M0 ypaBHeHHI0 Bant-I'odda
it HeanektponutoB: w1 = C1RT; a g pactBopa NaCl o ypaBHeHHO 115 37eKTpoianuToB: 2 = ICRT,
rjae i—u3oronndyeckuii kK03 duieHt. Tak Kak OCMOTHYECKHE JaBJICHHUS PACTBOPOB PABHBI, T.C. T1 = T2, U
snaunt C1RT = iCoRT.

Otcrona i=C1/C,=0,8718/0,5 = 1,7436.

Io BemmumHE N30TOHUYECKOTO KO (DUIIMEHTA PACCUUTHIBAEM OCMOTUYECCKUI KOAPDUITUCHT (:
g=ilv=1,7436/2 = 0,8718,
IJIe V— YUCII0 HOHOB, 00Pa3yIONIUXCs IPH JUCCOIUAIINN OJTHOW MOJICKYIIbI.

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

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

3agaya 12. /{19 mpenoTBpalieHuss YaCTMYHOTO PasoKEHUs JIEKApCTBEHHOIO IpernapaTa B KHILSILEM
BOJIHOM PAcTBOPE MPH OTI'OHKE BOJBI HEOOXOAUMO TOHU3UThH TeMIIepaTypy KureHus Ha 20°. Beraucnure,
KaKoe JaBJICHHUE TIPU 3TOM HAJI0 TIOJJICPXKUBAThH B IEPETOHHOM armnapare. TerioTa ucrnapeHHst BOJIbI
40660 Ix/MoIb.

Pemenne: Vcnonszyem ans pacuera ypaBaenue Knaneiipona—Knaysuyca:

pZAHucrL (TZ - Tl)

In =
piRT1eT>

Cuuras, 4TO TeMmepaTypa KUIEHHUSI pacTBopa |2 MPH HOPMaJIbHOM aTMocepHOM aaBieHuH p=101325
I[Ta pasua 100°C (373K), momcraBuM 3HAYCHHUS:
10132540660(373 — 353)
In = . =0,7428.
p18,314 353373

orcioza Inp1=1n101325 - 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3Ha4uT, Tpedyemoe napienue p1 = 6107832 = 48204 I1a (0,47 at™m.).

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 KOHIIEHTPALMK PACTBOPOB OAMHAKOBBI, PACUYET BEIETCS 110 yPAaBHEHUIO:

VC.O.CC.O.

pH=pK.+lg—

VC.K.CC.K..

rae pK, — mokazaTenb KHCIOTHOCTH YKCYCHOM KHCIIOTHI, paBHBIN 4,74;

Vco. U Ve — COOTBETCTBEHHO 00BEMBI PACTBOPOB COMPSDKEHHBIX OCHOBAHUS M KUCIOTHL. OTCrona npu
CC.K. = CC.O. :

I9Veo/Vex =pH - pKa=4 4,74 = -0,74; Vo /Vox =100 =0,18.

Tpunumas V.o = 20 — Ve, nomyunm (20—Vei )/Ve = 0,18;

OTKy/1a 00BEM PacTBOPa YKCYCHON KHCHOTHI Ve = 16,95 M1, 1 00beM pacTBopa auerara HaTpust Vo, =
20 -16,95 = 3,05 M.

Tewma 6. TepMoaHHAMUKaA PacTBOPOB 3JIEKTPOJIUTOB.

3agaua 14. V3 1 1 BomHOTO pacTBOpa, comepkamero 1 T woma, MO DKCTPArHPYIOT CEPOYTICPOIOM.

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

a) Maccy MoJia, OCTAaBLIETOCSI B BOJAHOM pPacTBOPE MOCIE OJHON ONEpaliy SKCTparupoBaHus oorsemom 40
MJI DKCTpareHTa,;



0) Maccy no/a, OCTaBIIETOCS B BOJHOM PacTBOpE TMociie 4-X KpaTHOTO 3KCTPAarupoOBaHUs MOPIHAMH 110 10
MJI CEpOYTIIEepOIa;

B) Maccy Hoja, KOTopasi U3BJICUETCS CEPOYIIIEPOJIOM B citydasx (a) u (0);

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

Jl) YUCII0 OTepanuii SKCTparupoBaHus moprusMu mo 10 mur cepoyriepoma, HEOOXOAWMBIX, YTOOBI
M3BIIEYh U3 BOJHOTO pacTBopa 97% nona.

Pelienue.
a) Bocrionme3yemcst ypaBHEHHEM TSI OTHOKPATHOMN 3KCTPAKITHH:

KV1 10,00171000
M1= Mo =

= =0,041r,
KV1+V; 0,0017¢1000+40

riae K — ko dununeHT pacnpenenaeHns: pacTBOPEHHOTO BEIIECTBa,

Mo — Macca noja (T) B UCXOAHOM BOJTHOM PacTBOPE;

M; — Macca nojia, OCTABIIErocsl B BOJHOM pacTBope (paduHaTe) mocie
OIHOKPATHOH OTEpaIiH SKCTPAaTUPOBAHHUS;

V1 — 00beM HCXOTHOTO BOJHOTO pacTBOpa (Mi);

V2 — 00beM dKcTpareHTa (Mi1) B OJHOHN OIepannuy 3KCTParupoOBaHUS.
0) B cimyyae MHOTOKpaTHOM IKCTPaKIUA B pa)MHATE OCTAETCS

KV1n 0,0017e1 4

m=mo --f----- N ! e = 0,00044 r,
KV1+V; 0,001741000+1

re N— YHcIIo oneparui| SKCTpaupoBaHUsL.

B) llepeiiAcT B SKCTpakT TIpY YETHPEXKPATHOM IKCTPArHpEBaHIH
m, = mg—m =1 - 0,00044 = 0,99956 r.
Maccy 5KCTparupoBaHHOT'O BEIIECTBA MOXKHO PACCUUTATH U C IIOMOILBIO APYTOro YpaBHEHHUS:

F) Crernenpb M3BJIEUEHUS BBIYMCINM KaK OTHOIIEHUE MAacChl noja, nepemcauero B SKCTpPaKkT, K
Macce €ro B uICX0JAHOM BOJHOM PACTBOPC. B IIEPBOM Cirydac:

KV 0,0017¢1000 4
m=mo[l- — ] =1e[1 =0,99956 r
KV1+V, 0,00171000 + 10

o = (1-0,041))/1 = 0,959 uf 95%;
BO BTOPOM clly4ae:
0= 0,99956/1 = 0,99956 fu 99,956%.

n) Yucmo skcrpakiuit JIOCTM)KCHUS 3aJJaHHOW CTeleHW u3BiedeHus npu V=10 mii, Haiinem c
MTOMOIIIBIO YPABHEHUS, UCIIOJI30BAHHOTO B TI. (B):
KV,
o=m/my=1-(—); 0,97=1-0,145"; 0,03 =0,145".
KV1+V2
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.

3agaya 15. Beruuciuth JaBieHue, HEOOXOAMMOE JUIS TIOHMKCHUS TEMIIEPaTyphl 3aMep3aHus BOJBI Ha
1°,u Temmeparypy, Ipu KOTOpOil OyAeT IIaBUTHCA JieA NMPHU NOBbIIIeHUU aapineHus Ha 1 at™. [Ipu 0°C
ylenbHas TeIUloTa MiaBaeHus nbaa pasHa 333,5x10% JIx/kr, minotHocts Boabl 0,9998x10° kr/m®,
moTHOCTS Jbaa 0,9168x10° kr/m®.



Pemenue: Vcnomssyem ypaBHeHne KiameipoHa mis ¢ha3oBBIX NPEBpAIICHUH B OJHOKOMIIOHEHTHBIX
CHUCTEeMax:
ApL

AT TAV

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

V,=1/9,998x10%=1,0002x102 m%/kT;
V:=1/9,168x10°=1,0908x10 2 mM%/kr;
u AV=1,0002x103—1,0908x10 %= -9,06x10° m%/kr;

Ap 333,5x10°

= =-134,8x10° ITa/K
AT 273(-9,06x10°°)

3Hak «MUHYC» YKa3bIBa€T HA TO, YTO I YMCHBIICHUA TCEMIICPATYpPbl KPUCTAJJIM3allUKU BOIbI (I/IJ'H/I
TUTaBJICHUS JIba) JABJICHUE JOJDKHO OBITH MOBBIMICHO. ClenoBaTeNbHO, AJ MOHKCHUS TeMIIepaTyphl
3amep3anus Bojbl Ha 1°C HeoOXx0auMo naBnenue moBbicuTh Ha 134,8x10° I1a (umu 133 atm), T.e. m0oBECTH
ero g0 134 atm.

M3menenne temmeparypsl (a3oBOro mepexoja NMpu M3MEHEHHH JABICHHS HA €IUHUILy HalIeM c
MOMOIIIbIO PEOOPa30BaHUs YPABHCHHUS

AT 1
= =-0,0074x10° K/1a;
AP —134,8x10°
AT 1
138101 —=——=-0,0075 K/aTm™m;
AP 133

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

Tema 8. DnexTpoxumus

3amaua 16. VaenbHas snektpuueckas nposoaumocts 0,175 M pactsopa ammuaka pasua 4,76x10* Om
lem . TlopemxnocTs HOoHOB NH4" 1 OH™ 1ipu 25°C cootseTcTBeHHO paBHbl 73,5 u 198,3 Om ‘cm?mons L.
PaccunraiiTe MOJIIPHYIO TpPOBOJMMOCTH, CTENEHb M KOHCTAHTYy HMOHHM3allMM aMmMHuaka, ero pKp,
KOHIICHTPAIMIO HOHOB BOJIOPO/Ia B pacTBOpe u ero pH.
Pemtenne: VYaenbHas X W MOJsIpHas A DJIEKTPUYECKHE IIPOBOJAMMOCTH CBSI3aHBI MEXIY COOOH
COOTHOIIICHHEM

N 1000

A=——mm—,

C

rae C — koHeHTpanus B MoJb/1, 1000 — nepecueTHbIi KO3(GHUIMENT U3 IUTPOB B CM°.
PaccuuThiBaem A:
4,76x10*1000
A= =2,72 Om ‘em?monn !
0,175

CrerneHbh HMOHH3AIMM OL MOKHO BBIYMCIMTH C ITOMOIIBIO OTHOIIEHHUS O=A/Aw, THE Aw — MOISPHAS
MIPOBOJAUMOCTb IPU OECKOHEYHOM Pa3BEACHHUHU, KOTOpask pacCUMThIBACTCS 10 3akoHy Kombpayiia: Ae= A+
+ A~ (A+ ¥ A_— MOJBMKHOCTH HOHOB):

Ao = 73,5+ 198,3 =271,8 Om *cm?monp

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



B cootBercTBUU ¢ 3ak0HOM pa3BeneHust OctBanpaa K = o2C/ (1-a), e
K — koHcTaHTa MOHM3AIMHU JEeKTPoauTa (B nanHoM cirydae K = Ky

aMMHaKa);

C — KOHIIEHTpanwsl, BRIpaXKCHHAS B MOJIB/I.
Haxomum Kop: Kp=0,0120,175/(1-0,01) = 1,77x10°5,
oTCrO/1a pKb =—IgKy, = 4,752.

Konnenrpamus nonos OH™ B pactBope OyneT paBHaoC:
Con_=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 ¢opmyiy raipbBaHHYECKOTO JIIEMEHTA, COCTOSIIETO W3 MEIHOTO JJIEKTPOoja,
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  (QOPMYJBl  TalbBaHHMYECKOTO DJIEMEHTa  SIBIAETCS
3JIEKTPOXUMUYECKUHN PsiJl HAIIPSKEHUI METAIIIIOB, IPUBECHHBIN HIXKE:
ONEKTPOXUMUYECKHUH psii HAPSXKEHUI METaIoB
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, UMEIOIIasi 3HAYEHUE FPAHULIBL PA3Jeia MEXy METANIOM U HOHOCOAEPKAIUM PACTBOPOM. 3a HEH
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
AKTHUBHBIX MOHOB IMOJNMCHIBAETCS COOTBETCTBYIOLIAS €My aKTUBHOCTb M3 YCJIOBHS 3anaud. KoHeuyHbIit
pe3yabTaT JOJHKEH BBITJISIETH CIEAYIONIIM 00pa3oM:
(1) Zn®| Zn* || Cu*" | CU° (+)
0,02M 0,01M
[Ipumeuanue: BMECTO aKTHBHOTO MOHA IMO3BOJUTENFHO YKa3bIBaTh TAKKe M TMOIHYIO OpyTTO (hopMyIry
COJIH, B PaCTBOP KOTOPOM MOTPYKEH COOTBETCTBYIOILIUI SJEKTPOI.

Tema 8. DnexTpoxumus
3amaua 18. Paccuuraiite snekrpoanbie noteHimansi, JJIC rampBaHuueckoro snementa (—)Zn|ZnSOs
(c=0,5M)||CuSO4 (c=1M)|Cu(+), usmenenne sueprun ['m66ca AG® U KOHCTAHTYy PABHOBECHS PEaKIIHH,
MPOTEKAIOUIE B HEM MPU 3aMbIKAHUHM LIECTIN (T=25°C).
Pemenne: [ToreHnmanbl 31€eKTPOAOB BRIUMCIMM C TIOMOIIbIO ypaBHeHus: HepHcTa:
RT 0,059

Eme™ Me= E°Me™ met Inanve™ = E°Me™ met ——Igame™,
nFn
rne E°Mmc" /me— cTaHmapTHeIA ddeKTponmHblii moreHuuman (cMm. Ilpwioxenue); ame"” — aKTHBHOCTB

COOTBETCTBYIOIIMX HOHOB B PACTBOPE; N — YHCIIO 3JIEKTPOHOB, YYaCTBYIOIIUX B AJIEKTPOAHON peakunu; F
—gucio Papanes (96500 Ko).

st pacuera akTUBHOCTH a = YC HaXoJIUM B CIIPaBOYHHMKE KOA(PPHUIMEHTH aKTUBHOCTH Y COJIEH U
MOJICTABIISIEM X 3HAYCHHUS:
acuz+ = 0,043%x1=0,043 moman/m1; aznz+ = 0,063%0,5=0,0315 Mon/m.
Otciona
Ec?*/cu= +0,337 + (0,059/2) 1g 0,043 = +0,297 B;
Ezn?*Iz0 = 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.
Mexny AG° peakuym, MpoTEKarOIIEH B rallbBaHUYECKOM 2JeMeHTe, u cTanaapTHoi DJIC cymecTByer
CBsI3b, BEIpaXkaeMas ypaBHeHneM: AG° = —nFE°.
CrangaptHas 3/1C paccunThIBaeTCsl KaK pasHOCTh CTaHAAPTHBIX JEKTPOAHBIX MOoTeHnuanos: E° = E% —
E°_. 3nauut



E° = +0,337 —(-0,763) = 1,100 B,

u AG® = —209650001,100 = —212300 Ix/MOJIb.

Koncranra pasroBecus peakunu (Ka = K;) HaxonuTcs ¢ moMomip0 ypaBHEHUS
AG® = —RTInKp,

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

=85,6887 n K,=K,=e5" =1 64x10%.

Tema 8. DieKTpoXuMuEs
3agaua 19. PaccuuraTh pacTBOPUMOCTh M MPOU3BEICHUE PAaCTBOPUMOCTH cyibduaa nuuka npu 25°C.
DNEKTPOABUIKYINAS CHJIA KOHIICHTPAIIMOHHOTO ralbBAHUYECKOTO JIEMEHTA

1 2
Zn | ZnS || ZnSO4| Zn
a=x C=0,5’M

paBHa 0,276 B.

Pemenne: 3/1C n1aHHOTO KOHIEHTPAILMOHHOTO 3JIEMEHTa ONPE/eIeTCsl ypaBHEHUEM:
0,059 az?*, )
E= Ig
nazi?*,

[Ipumem, 4TO az’', (1) — KOHIEHTpauus (aKTUBHOCTh) MOHOB LIMHKA B HACBIIIEHHOM pacTBope ZNS,
paBHas x. Toraa az?', 2 = yC= 0,063x0,5 = 0,0315 (cM. IpeAbLIyLIyIO 3a/1a4y).
Otcrona

azn?’, 2 nE  0,276e2

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

azn?t, (2)

= 10939 = 2,2693x10° ;
X

v janee: X = az?t, 1y = 0,0315/(2,2693%x10°) = 1,391x10.

3HauuT, KOHIIEHTPALUs CYIb()HU/Ia UHKA B HACKIIIEHHOM PacTBOPE PaBHA
1,39x10* Monb/1, a ero Npou3BeEHHE PACTBOPHMOCTH —

TP = Cz:2*eCs2 = x? = (1,39x10 )2 = 1,93x10°22 .

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 3JIEKTPOl, U AKTUBHOCTH HOHOB BOJOPOAA B HEM?

Pemienue:

E - Ex»
pH = ——!
0,059

(TmoTeHIMAaN KAIOMENTBHOTO AiekTpoaa 6epem u3 [Ipunoxenus). Orcroaa

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

am =10 =102= 0,001 monb/m.
3apaua 21. KoncTanTa CKOPOCTH OMBUICHHS dTHIIaneTaTa ruapokcunom Hatpus mpu 10°C pasra 2,38
MuH . OmpenenuTs BpeMs, HeoOXoaumoe s oMblieHHs 90% sTulaneTaTa, eCiid PEaKIMOHHAsS CMeCh
nosrydersl cmernienueM 1 0,05 H. pacTBopa THIareTara c:
1)1 1 0,05 =. pactBopa NaOH; 2) 1 10,1 u. pactBopa NaOH.
Pemenue:
1) Peakius OMBUICHHMS STHIIALIETaTa B MICIIOYHON Cpesie ABISICTCS peakiuedl BToporo nopsiaka. B coydae
paBEeHCTBA KOHIICHTpAIWiA dpHpa U MENI0YU BOCTIONIB3YeMCsl YPABHEHHEM :



1 X 1 x
kK=—e——— orkymat; =—e——

t1 a(@x) ka(a—x)

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

OOmwmit 00beM cMecH 2 JI, MOITOMY KOHIICHTPAIIMS BEINECTB BCIEACTBHE pa30aBiICHHS
YMEHBIIIUTCS B JIBa pa3a U 3HAYUT,

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

Orcrona

1 0,0225
t1= 3 =151,2muH.
2,38 0,025(0,025-0,0225)

2. Bo BTOpOM CiIydyae KOHLEHTPALMH >DHUpa M IIETOYM HEOJMHAKOBBI, IOITOMY HEOOXOITMMO
HCIIOJIB30BaTh YPaBHEHUE:

1 b(a—x)
k= In
t2(a—h) a(b—x)

Ecnu a - HauanpHast KOHIIEHTPAIUS ATUIAIETaTa, a b — HavanbHast KOHIIEHTpaIus mieao4uu, To a = 0,1/2
= 0,05 mounn/i; b =0,05/2 = 0,025 mons/ir; x=0,025x0,9 =0,0225 Mob/m.
Pemaem ypaBHEHHE OTHOCHUTENBHO Lo
1 0,025(0,05-0,0225)
to= In = 28,65 MHUH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 9. KuneTtnka XUMHYECKUX PEAKIIUN U KaTaIu3
3agauya 22. KoHcTaHTa CKOPOCTH JUCCOIUaIiu (hocreHa
COCl;=CO +Cl;
npu Temneparype 382°C pasna 0,5x102 mumu?, a mpu temmeparype 482°C — 67,6x1072 munl.
PaccunTath: a) 3HEPruI0 aKTUBALMK PEAKLIUH;
0) KOHCTaHTY CKOPOCTH peakiuu npu Temieparype 425°C; B) konuuecTBO (oCcreHa, KOTOPOe Pa3IoKUTCS
npu temneparype 382°C 3a 100 MMHYT mocie Hadana peaklid, €CIM HAadaJbHOE COACpPXKAHHE €ro
COCTaBIISIIO 1 MOJIB/.

Penienue:
a) Pacuer sHeprum aktuBanmu E* BegeM 1o ypaBHEHUIO:
Tszsz
E*= In ,
To-Tiks

rae: ki 1 ko — KOHCTaHTBI CKOPOCTH PEaKIMH COOTBETCTBEHHO MPH
temneparypax T1 u To. [logcraBnsiem 3HaueHus:
655e7558,314 67,6x10°?
E*= In =201740,3 Tx/monb ~ 201,7 kJx/Moib
755-655 0,5x107

0) s pacuera KOHCTaHTHI CKOPOCTH peakiuu mpu 425°C Bocmonb3yeMcsi TeM K€ YpaBHEHHEM U
HalJIEHHBIM 3HaYeHueM E*,

In =
ki R T3T:

Permast 5T0 ypaBHEHHE OTHOCHUTEIBHO K3, TIOITydrM:



201740  698-655
Inks = . +1n 0,5x102 =-3,016,
8,314 698x655

oTkyna ks = 016 = 0,049.
B) Peakuusa aucconmanuu (ocreHa sBISETCS peakluell MepBoro nopsaka. [103ToMy KOIHYECTBO
IPOPEarnpoBaBLIEro (POCTEHA MOKET OBITH PACCIUTAHO MO YPABHEHHUIO:
1 Co
k= In VI (
t Co-x

Co — ucxoaHast KOHIeHTparws BemecTBa; Co—X — KOHIGHTpanusi K MOMEHTY BpeMeHH f; X — 4mcio
MOJIEH TIPOPEearupoBaBIIIETO BEIIECTBA.

HOI[CTaBJ'IﬂSI B 3TO YpaBHCHHUC 3HAYCHUEC KOHCTAHTblI CKOPOCTH pE€aKIuHh, BpEMsA OT Haydajia
peaKui U NCXOAHYI0 KOHIIEHTPALIMIO, PEeLIaeM ypaBHEHHE OTHOCUTENBHO X:
0,5x1072 = (1/100) In [1/(1-x)];
In[1/(1x)] =0,5; In(1-x)=-0,5; 1-x=¢%°=0,6
1, OKOHYaTeapHo, X = 0,4 MoIs.
Takum obpazom, pu Temnepatype 382°C 3a 100 MUHYT OT Havaja peakiiy KOHIIEHTpalus (pocreHa
yMeHbIIUTCS OT 1 10 0,6 MOJIB/JI, TaK Kak B KOKIOM JuTpe paznoxurcs 0,4 mons (ocreHa.

Tema 9. KuneTnka XUMUYECKHX PEAKLIUN U KaTalu3

3agauya 23. Bo cKoiIbKO pa3 BO3pACTET CKOPOCTH PA3I0KEHUsS CyNIb(dhannia HaTpysl B TJIA3HBIX KaIUIaX
npy noBbleHnH Temneparypsl oT 20 mo 80°C? TemmnepaTypHblid KOIQQHUIMEHT CKOPOCTH PEeaKIUU
paBeH 2.

Pemenue:

Bocnonbsyemcst cooTHotuenreM Vro/Vry = Kro/kri= y72T/10, rae y=2, T>=80°C; T1=20°C:
Vtz/th = 26 = 64,
TO €CTh CKOPOCTh PA3JIOKEHUS BO3pacTeT B 64 pasa.

Tema 9. Kunetnka XUMHUYECKHX PEaKUUN U KaTalu3
3anaua 24. PaccuuraiiTe BpeMs pa3pyllieHus a’po3osibHOro npemnapara «Kamdomen» na 10%, cuutas
KOHCTaHTY CKOPOCTHM Pa3JIOKEHHsS OCHOBHOI'O JICHCTBYIOLIETO BellecTBa ((pypaiuinHa) paBHOM
1,2x107° wac™* npu 20°C.
Pemienue: Cuutas UCXOIHOE KOJMYECTBO BewlecTBa paBHBIM 100%, v UCHONB3ysT KMHETHYECKOE
ypaBHEHUE IIJIS peakiuu 1-ro mopsaka

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

k  100-90 1,2x10°°

Tema 9. KuneTrnka XUMHYECKIX PEAKIINN 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 dapajes macca BBIICIHBIIEIOCS BEIIECTBA MPU JIEKTpoiIH3e (B TpaMMax) m =
OJt/F, rue
3D — DIIEKTPOXMUMHUYCCKII SKBUBAJICHT BEIICCTBA
J — cuna Toka (amriep)
t — Bpems (Cek) Kynon
F — uncno @apanes 96494 K/r-3xB (———— ) mim 96500 K/r-3ks.

T-9KB

DNEKTPOXUMHUUECKUM SKBUBAJICHTHOM HA3bIBACTCS KOJMYECTBA BEIIECTBA, BBHIPAXKCHHOE B TpamMMax,
BBIACNIAEMOE 1K DIIEKTPUUYECTBA, MPOXOSIINM UYEPE3 AICKTPOIIHUT.



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

IIpumeps! peleHus 3a1a4 0 KOJUIOUAHOW XUMUU

Tema 11. MonekysipHO-KHHETUIECKHE U ONITUYECKUE CBONCTBA KOJUIOMIHBIX CHCTEM.
3agaua 26. HailTu moBepXHOCTHOE HATSDKEHHUE aHUJIMHA G, €CJIH CTaJarMOMETPUYECKUM METOJOM MpHU
20°C monyd4eHbl CleayloIMe ITaHHBIC: YUCIIO Kamelb aHwiuHa N = 42, Boasl N,=18. IL1OTHOCTH
anmwmHa p=1,4x10° kr/M®; HOBEpXHOCTHOE HATSHKEHHE BOIBI Go=72,75x107% H/m.

Pemenne: Vcnonb3yem i pacueta Gopmyiy:

Nop 18 e 1,4x10°
6=0——— =72,75x103—— =43 65%x107° H/m.
NPo 42 ¢ 1x10°

Tema 11. MonekynsipHO-KHHETUYECKHAE U ONITHYECKHUE CBOMCTBA KOJUIOUIHBIX CUCTEM.
3agauya 27. HaliTu NOBEepXHOCTHOE HATSDKCHHWE aHWIMHA, €CJIM METOJOM HAuOOJIBIICTO JaBJICHUS

Iy3bIPHKOB TOJIy4€HbI JJAHHBIC: JaBJIEHHUE ITy3bIPHKOB IIPU MPOITYCKaHUM MX 4epe3 Boxy pasHo 11,8 - 102
H/m, a B anmmua — 712 H/m.

Temneparypa 20°C, TOBEpXHOCTHOE HaTsHKEHHE BOAIBI Go = 72,75 - 10 H/m

Penienue:

Hcnonszyem muist pacuera Gpopmyy:

Np-pa 712

6 = omo——— =72,75x10°% ———— = 43,89x10° H/m.
hHZO 11,8><102

Tema 11. MonekyIsIpHO-KHHETUIECKHE U ONITUYECKUE CBONCTBA KOJUIOUIHBIX CHCTEM.
3amaua 28. Mcmons3ys KkoHcTaHThl ypaBHeHus Illumkosckoro (@ = 12,6x10° m b = 21,5),
paccunTaiiTe TOBEPXHOCTHOE HATSDKEHHE BOJHOTO PacTBOpa MACISIHOM KHCIOTHI C KOHIIEHTpaIuen
0,104 mons/n pu 273K. TIoBepXHOCTHOE HATSHKEHUE BOJBI IIPU 3TOH TemnepaType oo = 75,62x1073
H/wm.
Pemenne: C nmomombto ypaBHeHus llInmkosckoro
Ac = co—o =aln(1 + bC)
paccurtaeM MOBEPXHOCTHOE HATSDKEHHE PacTBOpa O
o =co—aln(1 + bC) = 75,62x1073-12,6x1073(1 + 21,5x0,104) =
=60,82x10% H/wm.

Tema 11. MonekyIsipHO-KUHETUYECKHUE U ONTUYECKUE CBOMCTBA KOJUIOUIHBIX CUCTEM.
3amaua 29. Onpenenure NOBEPXHOCTHBIN M30BITOK (B KMONB/M?) mipu 10°C 11 BOJXHOTO pacTBOpa,
comepkamiero 50 wr/n  nemaproHoBoii  kuciorel CgHi7COOH. IloBepxXHOCTHBIE HATSDKEHUS
MCCIIEyEMOTO PacTBOPA U BOJIBI COOTBETCTBEHHO paBHbI 57x107° H/M 1 74,22x1072 H/m.

Pemtenne: Mcnonszyem ypaBaenue [ 'n60ca:
BhIpazuM KOHLIEHTPALMIO PACTBOPA B KMOJIb/M®:

Ac C
[=——e—.

AC RT



C = 0,05/158 = 3,164x10™* mons/n = 3,164x10*kmonn/M®, (158 — MonspHas Macca MeNaproHOBON
kucaotel). Orcrona

(57x103-74,22x10°%) 3,164x10
= . = 7,32x10 kmomnn/M?.
3,164x10* — 08,314x10%x283

Tema 11. MonekynsipHO-KUHETUYECKHUE U ONITUYECKUE CBOMCTBA KOJUIOUIHBIX CHCTEM.
3apaua 30. Onpenenure IIUHY MOJEKYJIBl MAaCISHON KHCIOTHI Ha MOBEPXHOCTU paslieia «pPacTBOpP —
BO3yX», €CJIU ILIONIa/lb, 3AHMMAeMas OJHON MOJIEKYJION B OBEPXHOCTHOM cjioe, paBHa 30x10%° M2, a
IJIOTHOCTh MACJITHOM KHCIOTHI p = 978 Kr/m®.

Pemenne: J{nrna monexyisl | paccuutbiBaetcs mo hopmyiie

.M
|=
p
1
VYuureiBas, uto S =— , (tae Na—uucno ABoranpo, paBHoe
['xNa
6,02x10?® MoeKyJ1/KMOJIb ), HAXOAUM HPEAEIbHbINA TOBEPXHOCTHBIIM M30BITOK:
1 1

= = = 0,055x 10 "kMOIB/M2.

SNa  30x10%x6,02x10%
Torma qMHA MONEKYIBI MacisTHOW KUCTIOTHI (M=88):

0,055><1077><88
| = =4,95x10%% 5x107° m = 5 A (anrcrpem).
978

Tema 12. DnexTpudecKuii 3apsij] KOJUIONUIHBIX YaCTHUI] U DJIEKTPOKUHETUIECKHE SBIICHHUS.
3apaua 31.
Hanumnre ¢opMyiny MHIE/UIBI KOJUIOHMIHOTO pacTBOpa cyibdara Oapus, MHOIYYSCHHOTO METOJI0M
XUMHYECKO# KoHeHcanuu npu B3aumoeiicteun BaCl, u Nap,SO4 B BogHO# cpee.
Peiuenne:
B ocHOBe mosrydeHHs 30151 JIEKHUT PEAKIIHSL:
BaCl, + Na,SO;=2 NaCl + Ba SO.
VcioBreM monrydeHus 305151 IBASETCS HEOONBION N30BITOK OJHOTO M3 MCXOAHBIX peareHToB, BaCl, mm
Na2SO4, KOTOPBII OyAET ABIATHCS CTAOMIN3ATOPOM 30JIA.
[Myctp cradbunmmzatopom Oyner BaCly, Torna popmyna MuLesubl HOIy4eHHOTO 301
{[m Ba SO4] - n Ba®* 2(n — x)CI'}**2x CI-

1 2 3 4
CocraBHbIE YacTH MULIEIUTBL: | - arperar
2 - MOTEHIHMAJONPEACISIONINE HOHBI
3 - IPOTHUBOMOHBI aJICOPOIIHOHHOIO CJIOS
4 - mpotuBouoHHI JUQPy3HOTO CrIos

(1,2) - ampo; (1,2,3,) - rpanyna, 3apsoKEHHAs YacTHIA,
(1,2,3,4,) - pmekTpOHEHUTpaNbHAsS MUIIEIIIA



IToTeHTManoONpeACNAIOIMMUMA HOHaMH (OT CTa0WiIM3aTopa) CTAaHOBATCS WOHBI Ba2+ cormacHo
n3buparenpHOi amcopbumn mo mpaBmry @ Ilamera m K. dasiHCca: Ha TOBEPXHOCTH KPHUCTAJUIOB W3
pacTBopa NPEUMYILECTBEHHO aJCOpPOMPYIOTCS TE€ HMOHBI, KOTOphle MOTyT 00pa3oBaThb C HOHAMHU
MPOTHBOIIOJIOKHOTO 3HAKA, BXOASAIIMMHU B KPUCTALIMYECKYIO PELIETKY TPYAHOPACTBOPUMOE COCTMHEHHUE
WIH JOCTPOUTHh KpHUCTAUIMYecKyto pemeTky. Monsl Cl- - BEIIONTHSIOT POJIBIPOTHBOMOHOB, MPHYEM
ofmee wux KomudecTBO (B amcopOmmoHHOM u AU(PQPY3HOM CIOSAX) OIKBUBAICHTHO KOIWYECTBY
MOTEHINATONPEACISIONINX HOHOB!
nBaCly¢<>nBa*" + 2nCl-
Tema 12. DnekTpuueckuii 3aps]] KOJUIOWAHBIX YACTUL U JIEKTPOKHHETHUECKHUE SBJICHUS.

3anaua 32. Kosutouanblii pacTBOp KOJUIAprosia COAEPKHUT YacTHIIbI cepedpa ¢ quamerpom 6x1078 cwm.

OnpeenuTe YUCIO YacTHI, obpasyromuxcs npu aucneprupoanun 0,5 cm® cepeGpa, yaenbHyIO

MMOBEPXHOCTH 30J151 I CYMMapHYIO IIOBEPXHOCTh YaCTHII, €CIIM OHU MMEIOT: a) chepuaeckyio Gpopmy C

muamerpom (d) 6 - 108 cm

0) Kybuueckyro ¢ JmuHoi pebpa (£) 10 cm.

Pemenne: 3Has paanyc, MOKHO PaccuuTaTh 00bEM OJHOM YacTHIIBI (CPeprUIecKoi)

V., = 4/3nr® = 4/3 [3,14 (3x1078)%]= 113,04x102* cM®

V6. wacr. = £2 = (10%)% = 1018 cm®

Teneps ornpenenrM YUCIO YACTHUIL:

N = Vaen, gass/ Va = 0,5/113,04x1072* = 4,4x10?! (chepraeckux)

N = Vuen, gassl/ Vo = 0,5/1018 = 0,5 - 108 (xy6uueckux)

YenbHyr0 TMOBEPXHOCTh CHCTEMBI, COAEpXKalled cepruecKne YacTHIBI, MOXXHO BBIUYHUCIHTEH IIO

hopmyiie

3 3
Sp=—=—— =10 em
r 3x10°8
6 6
Sy ky6.= —=——— = 6-10% cm?
£ 10°®

3uas Sy, M CyMMapHBIii 00beM YaCTHIL TUCTIEPCHOMN (a3bl, HAlIEM CyMMapHYIO TIOBEPXHOCTH YaCTHIL:
Seywn = SyaV g, = 108x0,5 =5x107 cM? (chepuu.); Siye. = 6x10°%0,5 = 3x10%cm?

W naaye:

Seyww= NSy = N47r? = 4,4x10°e403,14¢(6x1078)? = 4,97x10"~ 5x107cm?.

Tema 13. YCTOMYHUBOCTE M KOATYJISIIIHS KOJJIOMIHBIX CUCTEM

3agaua 33. PaccuuTaiite Mopor KoaryJisldd U KOAryJUPYIOIIYI0 CIIOCOOHOCTh pacTBopa Cyiib(dara
HATpUs MO OTHOIICHHWIO K THAPO30JI0 MOoauaa cepedpa, eciiu koarymsuio 250 M 301 BbI3BIBAaET
cyibdar Hatpusa koHueHTpauuu 0,15 Momns/1 06beMoM 50 M.
Pemenne:[Topor koaryisiuu BBIpaKAETCSl BENUYMHON KOHIIEHTPAIMU DIEKTPOJHUTA KOAryJjsTopa,
KOTOpasi BBI3BIBACT KOAryJSLUIO Jro30is. Koarymsiius 3omel — mpouecc, NPUBOAAIIMHA K arperanuu
yacTull JUcTepcHol ¢a3bl ¢ mocienyrommM oOpa3oBaHueM ocaaka (koareis). (O003HadalOT MOpPOT
koarynsiimu Y i CK. PazaMepHOCTE — MMOJIB/TT HITH MOJIB/II.

Cox. -V

y=——7#9#+ T1Ie
V30J'I$l + 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 monb/x;

PK:

0,25+ 0,05



1
Px= —— =40 n/momnb
0,025

Tema 13. YCTOMYMBOCTD U KOATYJISLUS KOJJIOWAHBIX CUCTEM
3angaua 34. Paccunraiite koadpduuuent auddysun D u cpenHuil KBagpaTHUHBIA CIBUT AX YacTHUIIBI
rupo305s 3a Bpems 10 cexyHn, ecnu paanyc dactun 50 HM, TeMieparypa onbita 293K, BI3KOCTb cpessl
103 Ta-c.
Pemenue: I1o 3akony DitamTeitHa—CMOITyXOBCKOTO
Ax?= 2Dt,
rae D — koadpdumment muddy3un, KOTOPHI B CBOI OYepelh MOXXHO PACCUYUTATH MO ypPaBHEHHIO

DOHHIIITEHHA:
RTKT

D= = .
6 TNrNa6 mnr

R — yHuBepcansHas razoBas noctostHHas, 8,314 Jlx/monpeK;
k — koHcTanTa Bonbumana, K = R/Na = 1,38x102 JIx/K;
T — BA3KOCTB Cpebl; I — paauyC YaCTULIBL.
[loxcraBisieM maHHBIC:

1,38x10 %293

D= =4,29x10 % m?/c.
603,14x10 %5010 °

Otcrona
Ax = V2Dt = V204,29x10 12010 = 9,26x10° M.

Tema 13. YCTOWYMBOCTB U KOATYJIALNS KOJUIOUJHBIX CUCTEM

3angauya 35. Ilporapron cogepxxut 0,08% xomonagHoro cepedpa. OcMOTHYECKOE NABIEHHUE 3TOTO
KosutongHoro pactBopa paBHo 0,08 Ila mpu temmneparype 37°C. Paccumraiite cpeanuii auamerp
chepuuecKux KOUIONIHBIX YacTuil 3045, [LtotHocTs cepebpa 10,5x10° kr/me,
Pemenne: OcMoTH4ecKoe TaBieHNE 30J1€i paCCUMTHIBAETCS 110 YPABHEHHUIO:

vRT

Toewy = —— = VKT,

Na

TJIe V — YUCIIO YACTHUIL B €IMHUIIE 00beMa;
k — koncranra bonbsimana, 1,38x1072% Jx/K.
Tak Kak v paBHO OTHOILEHHIO MACChl AUCIIEPCHON (a3bl K Macce OJHON YaCTULL: V = My gy /My,

3 My KT 3¢0,801,38x102%310
r=x =+ =0,99x10°8 m.
4TtocuPT 4¢0,08010,5x10%3,14

a Macca 4acTMIIbl HAaXOMHUTCS 4yepes ee IUIOTHOCTh U pajuyc: My = 47nr¥/3p, To, 3Has OCMOTHYECKOE
JaBIE€HHE, MOKHO PACCUMTATh CPENHMIT PaZINyC YAaCTHIIbL:
Otrcrona: d = 200,99x108 = 1,98x10°8 m.

Tema 13. YCTOWYMBOCTH M KOATYJIAINS KOJUIOUTHBIX CUCTEM

3anaua 36.
OnpenenuTs BI3KOCTh KACTOPOBOI'O Macia, eciiu yepe3 Tpyoky mmHoi 0,6 M u quametpom 0,001 M oHO

MpOTEeKaeT co ckopocThio 2,04 - 10-10 m3/cripu pasnoctu nasieHuit 100 I1a.
Pemenne: Bocnonb3yemcs ypaBHeHueM Ilyazeins:

Vv AP
Q = =




t 8n-L

Q — oObeMHas CKOPOCTh TCUEHUS 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:

m-r*-AP 3,14-0,0005100
n = = =20,04-103 Ia-c 8- Q L
8-2,04-10%°.0,6

Tema 13. YcTOHYMBOCTD U KOATyJIALUs KOJJIOUIHBIX CUCTEM
3amaua 37. Paccumraiite Bs3kocts ruapo3ois AJCl ¢ kormentparmeit qucnepcuoit daser: a) 10% mo
macce u 0) 10% mo o6bemy. Yactumpl 3015 UMEIOT chepuyeckylo GopMmy; IMIIOTHOCTH AMCHEPCHON
(asbl M IUCIIEPCHOHHOI Cpeibl COOTBETCTBEHHO PaBHBI 5,56 M 1 r/cM®; BA3KOCTH AMCHEPCHOHHOM
cpeibl Mo = 1073 IMaec.
Pemenne: Haiinem BsI3KOCTh, HCTIONB3YS ypaBHEHHUE DWHINITCHHA:
n = no(1+2,59),
rae @ — oobeMHas 1075t aucrtepcHoi haser; @ = Vg /Vion.
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
u M1=1073(1 + 2,5¢0,0196) =1,05x103Ilaec.
0) B aTom ciyuae mist pacyera OCMOTHYECKOTO JIaBIICHHSI IOCTATOYHO MPE00pa3oBaTh 3HAYCHUE (. (2
=10%=0,1; u3HauuT
N2=1073(1 + 2,5¢0,1) = 1,25x107 [Taec.

Tema 13. YCTOMYHUBOCTE M KOATYJISIIIHS KOJJIOMIHBIX CUCTEM
3agaua 38. PaccuuTaiite Bpems oCelIaHUs YacTHUI] CyCIIeH3uil OEHTOHWTAa B MUIMHIpPE ¢ BBICOTH 0,1 M.
Bszkocts cpentpl 2 - 1072 [Maec, paguyc yacTuist
14 - 10% M, nmnotHOCTE GenTonuTa 2,1 - 10° KI/M®, IIIOTHOCTB KUAKOCTH
1,1 108 kr/m.
Pemenne:

s pacueTta BpeMeHH oceaHus Bocnoib3yemcs hopmynoit U = , TIe

h - BeicoTa cTONIOA cycrieH3uu; t - Bpems ocelnaHus YaCTHILIBI,
U -CKOpCTB ocCciaHuA paCC‘lI/ITI:IBaeTCSI 110 ypaBHeHI/IIO CTOKC&Z
2r%(p - po) 9
U=— rzie
9
I - paanycC 4acTULBI; P, Po - INIOTHOCTH BEIIECTBA U CPEHI,
g - yCKOopeHHe CBOOOIHOTO MAACHUs; 1) - BABKOCTH CPEIIbI

2(14 - 109)2 (2,1 - 10°— 1,1- 10%) - 9,81

U= = 2,1364- 10 m/cexk.
9.2.10°
Torma BpeMs ocelaHus YaCTHUIIBI PABHO
h 0,1
t= = =468,1 cex. = 7,8 MHUH.

U 2,1364-10*



Tema 13. YCTOWIMBOCTE M KOATYJIAIHS KOJIOMIHBIX CHCTEM
3angaua 39. CpaBHHTE WHTEHCHBHOCTH CBETOPACCESHUS caHOpPHHA B KpacHOM (A=700 HM) U B cHHEM
cete (A=436 um). Caenaiite BBIBOJ O TOM, KaKO# CBET Jy4lle MPUMEHSTh IpU HE(EIOMETPUH.
1% nNo%vV?2

lp = 2473 ( ) lo
N + 2ng*A*
Pemelme: B COOTBCTCTBUU C ypaBHCHI/IeM PSJ’ICH HNHTCHCHUBHOCTb paCCGﬂHHOFO CBE€Ta 06paTHO
nponopunonaﬂbﬂa JJIMHE BOJIHBI ITaa0IIETO0 CBETA B 4—ﬁ CTCIICHU. OTCIOI[&
Ip.cnn.x41<pa<:ﬂ7004 2,4X1011

= 6,6 paza
Ip.Kpacn. }\4401411 4364 3,6X 1010

Takum o0pazom, pu HeeIOMETPUH JTydllle TPUMEHSATh CHHUIN CBET.

Tema 13. YCTOMYMBOCTE U KOATyJISILMS KOJUIOUIHBIX CUCTEM
3agaua 40. C oMo HederoMeTpa CpaBHUBAIUCH 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 paanyca yacTHIl HCCIEAYEMOTO C IOMOIIBIO HeeIoMeTpa 301151 IPOBOAAT 110 (hopMmyJie

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

hCT n hX - BBICOTA OCBemeHHOﬁ qacTu CTaH,Z[apTHOFO n I/ICCJ'Ie)_IyeMOFO 30]'[6171
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:
px1072 Ila 5,33 9,87 17,33 23,06 45,53
A x10%, M%/xr 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.
Hcmone3ys 06a ypaBHEHNS, BBIYUCINTE, CKOJIBKO ATAHOJIA ICOPOUpyeTCS Ha 5 KT yTJIsl.
Pemenne: /{1 HaxOKICHUST KOHCTAHT ypaBHeHMs1 DpeitHunxa cTposaT rpaduk 3aBucumoct Ig A=
f(lg p). st aToro0 Hano JIorapuMUPOBATH NCXOIHBIC JAHHbIE:

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 lgp OH oTcekaeT OT OCH OpJIMHAT OTPE30K, paBHbIH 1g a =—3,02;
| I R B orcroma a = 9,55x10% TIlo yrmoBomy Kod(p(QHUIKEHTY

rpaduka Haxoaum BTOpoil kK03hdunuent: 1/n = tgo = be/de

=0,4/0,94 = 0,43. Teneps no ypaBHeHuto OpeitHmxa A =
1/n

ap

| PacCUUTHIBAEM BEJIIMYUHY aJCOPOIIHH:
d A =x/m = 9,55x10%x3000%*% = 2,99x102 m%/kr.
_ Ha 5 xr yrns npu sToM ancopOupyercst
X =MA = 5x2,99x102 = 0,149 m° sTanomna.
Jlns HaxXOXJIeHWsSI KOHCTAHT ypaBHeHHs JleHrMropa
crposr rpaduk 3asucumoctu 1/A = f(1/p). dnsa sToroHamo




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: /A i

OD = 1/A» = 26; OB = 2/A., = 70

52 kr/mM%; OK =1/b=0,0011 ITa ™.

OTcroa HaXOqMM KOHCTAHThI A,H b: 60 7

A= 1/26 = 0,0385 m¥/kr; B

b =1/0,0011 =909 Ia. 50

3Has KOHCTAHTHI, paccuuTacm BCIIMYUHY

azcopOIuu o ypaBHeHuto JIeHrMiopa: 40 A
p 3000
A=A,———=0,0385———— = 29,5x1G M}t
b+p 909 + 3000 D | K

3HauuT, Ha S5 Kr yrag angcopOupyercs ! ! !
’ 0 1 2 1/pl03

5%29,5x102 = 0,148 m° sTanona.

Tema 14. PazHble K1acchl KOJUIOMAHBIX CUCTEM
3agaua 42. XapakTepucTHUeCKas BS3KOCTH [1)] MOJMBHHUIIOBOTO CIUPTa B BOJHOM pPacTBOpPE paBHA
0,53. Paccumraiite CpemaHIOI0 MOJISIPHYIO MacCy IOJUBUHUIIOBOTO CIUPTAa C IOMOIIBIO KOHCTaHT
ypaBHeHus Mapka—Xaysnnaka—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] - g 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: ODusznyeckas € KOUIOWTHAS XUMHUS — Kak
OCHOBOTIOJATAIOMIAS JUCIHITINHA [T OCBOSHUS OyayIIel CrielnaaIbHOCTH

4. Opranmzanusa CPC

MeTtoarka OpraHM3alul CaMOCTOSITENIBHOM PabOThl CTYIEHTOB 3aBUCHUT OT CTPYKTYpPBI, XapakTepa U

ocoOeHHOCTEH W3y4yaeMoil JUCHWIUIMHBI, O0beMa 4YacoB Ha €€ HW3yueHHWe, BHUJAA 3aJaHuil Ul

CaMOCTOSITETIbHOM pabOThl CTYAEHTOB, WHAWBUAYaAIbHBIX KaueCTB CTYJCHTOB W YCIOBUH y4eOHOMH

JeSITeTIbHOCTH.

[Iponecc opranu3anuy caMOCTOSITENLHON pabOThI CTYAEHTOB BKIIIOUAET B CE0S CICIYIOLINE HTAIBL:

® [IOATOTOBHUTENbHBIN (ONpeAeseHne Weei, COCTaBIeHHE MPOrpaMMbl, MOJArOTOBKAa METOAMYECKOTO

obecrieyeHusi, MoJIr0TOBKa 000pyIOBaHM);

® OCHOBHOW (peajm3alusi MpOrpaMMbl, KCIIONB30BAHUE MMPHUEMOB TIOMCKa WH(POPMAIUH, YCBOCHHUS,

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

paboThl);

® 3aKJIIOYMTEIIbHBIA (OLIEHKAa 3HAYUMOCTH W aHalM3 pe3yJIbTaTOB, MX CHCTEMaTH3allMs, OLEHKa

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

M METOAMYECKHH  OTHeNbl, MpernojaBaTenb, OHONMOTEKa, DIIEKTPOHHAS  WHQPOPMALUOHHO-

obpazoBarenpHas cpena BY3a u cam o0ydaromuiics.

5. CamocTtosiTeibHasi padoTa CTYAEHTOB MO JucHHIIMHEe «PuU3nMUYecKass M KOJUIOWAHAST XHMMSD»
(papmaneBTHUYecKHil (PaKyIbTET) ISl 09HON (PopMBI 00yUeHHUsI
| Ne /i | HasBaHue TeMbl 3aHATHSA | Bug CPC




TEMBI
CPC (mo Buzam y4eOHbIX 3aHsTHi) 60
1 [peamer, 3anaun 1 MeTOBI (PU3NUECKON M KOJUIOWJHOW | pellieHHe CUTYallMOHHBIX 3ajad,
XMMUH U ee 3HaYeHue JJst hapManuu TIOJITOTOBKA K MPE3eHTALUH
2 OCHOBHBIE MOHSTHS U 3aKOHBI XUMHUUECKON pelIeHne CUTYallMOHHbBIX 3ajad,
TEPMOJMHAMUKN M TEPMOXUMHHU TIOJITOTOBKA K MPE3eHTALUH
3 TepMoarHAMUKA XMMHUYECKOTO PAaBHOBECHS pelIeHne CUTYallMOHHbBIX 3ajad,
TIOJI'OTOBKA K MPE3eHTALUH
4 TepmoanHaMuka (ha30BbIX paBHOBECHH pelIeHne CUTYallMOHHbBIX 3ajad,
TIOJITOTOBKA K MPE3eHTALUH
5 TepmoanHaMuKa pa30aBlICHHBIX PACTBOPOB pelIeHne CUTYallMOHHbBIX 3ajad,
TIOJITOTOBKA K MPE3eHTALUH
6 TepMoarHAMUKa PacTBOPOB JIEKTPOIUTOB pellIeHne CUTYallMOHHbBIX 3ajad,
MTOJITOTOBKA K MPE3CHTANN
7 TepMonnHaMyKa TOBEPXHOCTHBIX SBJICHUIN TECTHI, PEIICHHE CUTYaIlHOHHBIX
3a[a4, TOATOTOBKA K MPE3CHTAIUHN
8 DIEeKTPOXUMUS pelIeHne CUTYAIlMOHHBIX 3a/1ad,
MTOJITOTOBKA K MPE3CHTAINN
9 KuHeTHKa XMMHYECKUX PEAKINA U KaTajn3 pelIeHne CUTYAIlMOHHBIX 3aj1ad,
MTOJITOTOBKA K MPE3CHTAINN
10 Komnonnnas xumus xak Hayka. [Ipupona, pelIeHne CUTYAIlMOHHBIX 3aj/1ad,
Kiaccu(UKaus u o0Iye CBOWCTBA JUICTIEPCHBIX CHCTEM | MOJITOTOBKA K MPE3CHTAINN
11 MonexysipHO-KHHETHIESCKIE U ONTHYECKIE CBOWCTBA pelIeHne CUTYAIlMOHHBIX 3a1ad,
KOJUIOMJHBIX CUCTEM NOATOTOBKA K MPE3eHTAINN
12 DNeKTpUYECKHi 3apsi1 KOJUIOUAHBIX YaCTHIL U pelleHne CUTYallMOHHbBIX 3ajad,
AJIEKTPOKMHETHUECKHE SIBIICHUS NOATOTOBKA K MPE3eHTAINN
13 Y CTOWYHMBOCTD U KOATYJISIINS KOJUIOUIHBIX CHCTEM pelleHne CUTYallMOHHbBIX 3ajad,
HOATOTOBKA K MPE3eHTAINN
14 PazHble Kacchl KOJIOUIHBIX CHCTEM pelleHne CUTYallMOHHbBIX 3ajad,
HOATOTOBKA K IPE3CHTAINH ,
MOJTOTOBKA KPYTJIOTO CTOJIA
CPC mo npoMeKyTouHOH arrecTanuu 34 IloaroroBka K 3K3aMeHy
CPC (UTOI'O) 94

6. Kpurepun oueHMBaHMS CaMOCTOSITEJIbHOI Pa0doOThI CTYIEHTOB MO AUCHUILVINHEe «Pu3nveckas u
KOJIJIOWAHAST XUMHs» (papManeBTHUYECKHI (PaKyIbTET)

L1 o1leHKM pelieHus] CUTYAllMOHHOM 3a1a4u:

OneHka «OTIIMYHO» BBICTABISETCS, €CIU  3ajada peleHa TpaMOTHO, OTBETBI Ha BOIPOCHI
chOopMyIHpOBaHbl YE€TKO. DTAJIOHHBIH 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.

OreHKa «y/I0BIETBOPUTEIHHOY BBICTABIISIETCS, €CIH 3a/1a4a pelleHa He MOJIHOCTHIO0, OTBETHI HE COEpKaT
BCEX HEOOXOMMBIX 000CHOBaHUI1 pEICHUSI.

OrneHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABISIETCS, €CIM 3ajada He pelleHa WM HMeeT TIpyOble
TEOPETUYECKUE OIMOKH B OTBETE HA MTOCTABJICHHBIE BOPOCHI.

JJ1s1 olleHKH Mpe3eHTanmii:

OrneHka «OTJIMYHOY BBICTABIISIETCS, €CIIM COIEPIKAHUE SABISIETCA CTPOro HayuHbIM. WimmrocTpanmu
(rpadmyeckue, My3bIKaJIbHBIC, BUIC0) YCHIIMBAIOT 3Q(EKT BOCIIPHUATHS TEKCTOBOW YacTH MH(OpPMAIIHH.
Opdorpaduyeckre, MyHKTyallMOHHBIE, CTUIMCTHYECKHE OIIMOKH OTCYTCTBYIOT. HaOophl 4HCIOBBIX
JaHHBIX TPOWIIIOCTPUPOBAHBI TpaduKkaMu M JuarpaMMaMu, NpHYeM B HauOoJiee ajeKBaTHOW Qopme.
Wudopmanus sBisieTca akTyadbHON U COBpeMeHHOM. KitoueBrsie ciioBa B TEKCTE BBIJEICHBL.

OneHka «XOpoOIIO» BBICTABISAETCS, €CITH COJAEpKAaHHE B IEJIOM SBISETCS HAYYHBIM.
Wnmoctpaunn (rpaduyeckue, My3bIKadbHBIE, BHIEO0) COOTBETCTBYIOT TekcTy. Opdorpaduyeckue,
MYHKTYal[HOHHBIE, CTUJINCTHYCCKHE OINMUOKH NMPAaKTHYECKH OTCYTCTBYIOT. Habophl YMCIOBBIX JaHHBIX
IPOWJUIIOCTPUPOBaHbl rpadyKkaMM M JUarpaMMaMu. Wndopmanust  sBiaseTcs akTyalbHOM U
coBpeMeHHOH. KiroueBble c10Ba B TEKCTE BBIICICHBI.

OneHka «yIOBIETBOPUTENBHO» BBICTABIACTCS, €CIIM COAEPKaHHE BKIIOYAET B CeOSl 3JIEMEHTHI
Hay4yHocTu. Miumoctpanuu (rpaguueckue, My3bIKQIbHBIE, BHJIEO) B  ONpPENENIEHHBIX CIydasx
COOTBETCTBYIOT TeKcTy. EcTb opdorpaduueckue, myHKTyalOHHBIE, CTHINCTHYECKUE OOk, HaGopsl
YHUCJIOBBIX JAaHHBIX 4Yallle BCETO0 MNPOMLUIIOCTPUPOBAaHBI TpapukamMu W AuarpaMmamu. Mupopmanus



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

OrneHKka «HEYAOBJIETBOPUTEIBHO» BBICTABIAETCS, €CIIM COAEPKAHWE HE SIBICTCA HAYYHBIM.
Wnnroctpaumu  (rpaduyeckue, My3bIKalbHBIC, BHICO) HE COOTBETCTBYIOT TEKCTy. MHOTO
opdorpapuuecKux, MYHKTYallMOHHBIX, CTHJIMCTHYECKHX OMMOOK. HaOopbsl YMCIOBBIX [aHHBIX He
IPOWJUIIOCTPUPOBaHbl rpadukaMu M AuarpamMmamu. MHQopManus He MpeacTaBisieTcs] 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€HHIT) OCBOEHBI TIOTHOCTHIO. Y POBEHb OCBOEHUS KOMITETEHITH — 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 BIIaJICHUI) OCBOCHBI MOJTHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHIINHU — IOCTATOYHBIH.
OOyuaromuiics pemaeT NOCTaBJIeHHbIE 3a4a4K, HHOTJa JOMyCKas OMIMOKH, He MPUHIUIHAIEHOTO
XapakTepa, JIETKO UCTIPABIISIET X CAMOCTOSITEIBHO IIPY HABOAALIMX BONPOCAX MPENOJaBaTes;
JEMOHCTPHUPYET BaJeHUE NPEAyCMOTPEHHBIMU HABbIKAMU M YMEHHUSIMHU Ha OCHOBE HCIIOIb30BaHUS
MOJYyYEHHbBIX 3HAHUM.

Y10B/1€TBOPUTEJILHO. BCE KOMIIETCHLIMH, IPEAYCMOTPEHHBIE B paMKaX AUCLUILIMHEI (B 00BbeMe,
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 HpOFpaMMOﬁ 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
OHH/I6KI/I MMPUHOUIIAAIBHOTO XapaKTepa, HC MOXET UX UCIIPABUTH AaXKC IPU HAJIUINU 6OJ'II>HIOFO
KOJINYECTBA HABOAIIUX BOIIPOCAX CO CTOPOHBI IIPETIOAaBaTelsl; 3HAHMUS 110 TUCIUMIUINHE (PparMeHTapHBI
1 00y4aIOIIMHCS HE MOXKET B ITOJTHOM 00beMe MIPUMEHHUTH UX MPH JEMOHCTPALUH PEAYCMOTPEHHBIX
nporpaMMoﬁ AUCHUIIIMHBI HABBIKAMHA U YMCHUAM



METOANYECKASA PASPABOTKA /UIS1 OBYUYAIOIIETI'OCA
1. /lesiTeJIbHOCTH CTY/IEHTOB MO ()OPMHUPOBAHUIO  PA3BUTHIO HABHIKOB y4e0HOIi caMoOCTOATEIbHOM
padoThI Mo AucHHIUINHEe «PH3HYecKast U KOJJIONAHAsl XUMHs» ((papManeBTHYeCKHI (PaKyJIbTeT)
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 COJACP)KaHHS, BBIHOCHUMBI Ha CaMOCTOSITENbHYI0 paboTy CTYIOCHTOB U
NPEJIOKEHHBIH IPEnoAaBaTesieM U KOMIIETEHIUSIMU B COOTBETCTBUU ¢ DeiepaibHbIM FOCYAapCTBEHHBIM
o0pa3oBaTenbHBIM CTaHIapTOM Bhiciiero oopazosanus (OI'OC BO) mo muctumuimbe «Puzndeckas u
KOJIJIOMTHAS] XUMUS
— IUTAHUPOBATh CAMOCTOSITEIIbHYIO PaOOTy B COOTBETCTBHU C TpaUKOM CaMOCTOSTENBHOH pPadOTHl,
NPEIJIOKEHHBIM IPEIIOAaBaTeNeM.
— CaMOCTOATENIbHYI0 paboTy CTYAEHT JOJDKEH OCYLIECTBIATh B OpPraHU3alMOHHBIX  (hopmax,
NPEAyCMOTPEHHBIX YIEOHBIM IJIAHOM U paboueii mporpaMMoii mpenoaaBaTes.
— BBIIIOJHATH CaMOCTOSITENIBHYIO PAa0OTy M OTYMTHIBAThCA IO €€ pPEe3ysbTaTaM 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:
— CaMOCTOSATEIILHO ONPEJICIIATh YPOBEHb (TIIyOUHY) MPOPabOTKH COACPKAHHUS MaTepUaIa;
— npeajaratb JOMOJHUTCIIbHBIC TEMbI U BOIIPOCHI AJIA CaMOCTOSITEIIbHOMN HpOpaGOTKI/I;
— B paMmkax oOmiero rpauka BBIOJHEHHUS CaMOCTOSATENFHOH padoThl mpeanaraTb 00OCHOBaHHBIN
VMHIMBUAYaJIbHBIN rpadUK BBHIIOIHEHHUS U OTYETHOCTH 110 pe3ybTaTaM CaMOCTOSTEIbHON PabOTHI;
— IpeanaraTb CBOM BapUaHThl OPraHU3aLMOHHBIX (JOPM CaMOCTOATENLHON paboThI;
— HCHOJIB30BaTh AJIsl CAMOCTOSITEIBHON pabOThl METOANYECKHE TOCOOus, ydeOHbIe TOCOOHS, pa3paboTKu
CBEPX MPEJIOKEHHOTO MPEerojaBareieM IepeyHs;
— HCHOJIb30BaTh HE TOJBKO KOHTPOJb, HO U CAMOKOHTPOJb PE3yJbTaTOB CaMOCTOSATENILHONW PadOTHl B
COOTBECTCTBUM C METOJaMU CaAMOKOHTPOJIA, MNPCAIOKCHHBIMU MpPEnoaaBaTejieM WA BI)IGPEIHHBIMI/I
CaMOCTOSITETILHO.
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  BBINOJNHSET BHEAYIUTOPHYIO PadOTy MO JMYHOMY HHAMBUAYaJbHOMY IIIaHy, B
3aBUCUMOCTH OT €T0 IOJArOTOBKH, BPEMEHU U IPYTUX YCIOBHM.
2. MeToau4yecKue peKOMEHIANMH A5l CTYAEHTOB 110 0TAeIbHBIM (pOpMaM caMOCTOATEIbHOM
padoThI
C mepBBIX ke CEHTAOPHCKHMX JHEH Ha CTyAE€HTa OOpyIIMBaeTCs TPOMAAHBIN 00beM HH(OpPMAINY,
KOTOPYIO HEOOXOAMMO YCBOUTH. HyKHBIM MaTepuai COACPKUTCS HE TOIBKO B JICKIUAX (3aIIOMHUTH €T0 —
3TO TOJIBKO MaJas 4acTh 3a7auM), HO M B y4eOHHKax, KHUTaX, CTaThsaX. [lopoil BO3HUKaeT HEOOXOAUMOCTD
npuBiekars HHGopMmarmronHsie pecypebl Matepaer, DMOC, OBC u np. pecypchi.
CucreMa By30BCKOT'O O0YYEHUS IOJIPa3yMEBaeT 3HAYUTENBHO OONBIIYI0 CAMOCTOSATENLHOCTh CTY/ICHTOB
B IUIAHUPOBAaHWU W OpPraHU3allMU CBOEH NESITEIbHOCTH. BuepamiHeMy IIKOJBHHUKY CAENaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIH B MIKOJIE €KEAHEBHBIA KOHTPOJb CO CTOPOHBI YUHUTENS 3aCTaBIIsUI IOCTOSHHO U
CUCTEMATHYCCKH I'OTOBUTHCA K 3aHATHAM, TO B BY3€ BOIIPOC 00 YPOBHE 3HAaHUH BIUIOTHYIO BCTAC€T NEPE
CTYAEHTOM TOJIBKO B MEPUOJ] CecCHM. Takasi cuTyalus o0opauuBaeTcs [UIsl HEKOTOPBIX COOJIA3HOM BECh
CEMECTpP MOCBITUTH CBOOOTHOMY BpPEMSINPENPOBOXKICHUIO («Korna OyJneT 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
[Ipu paborte ¢ KHUroW HEOOXOAMMO OAOOpaTh JUTEPATYpy, HAyUUThCS MPaBUIBHO €€ YUTaTh, BECTU
3anucu. s mogbopa nuTepaTypsl B OMOTHMOTEKE HWCIIOJIB3YIOTCS al(aBUTHBIA M CHUCTEMATHICCKUM
KaTaJIOTH.
BaxHO MOMHHTB, YTO palMOHAJIBHBIE HAaBBIKM PAaOOTHl C KHUIOH - 3TO BcerAa OonblIas SKOHOMHS
BPEMEHU U CUJL.



[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.

BriBobI, OTy4YEHHBIE B pe3yibTaTe U3YUCHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIACISTH, YTOObI OHU IIPU
NePEYNTHIBAHUM 3aIUCEH JTydIlle 3alIOMUHAINCE.

OnpIT MOKa3bIBAaeT, YTO MHOTHM CTYJEHTaM IIOMOTaeT COCTaBJICHHE JIMCTa OINOPHBIX CHUTHAJIOB,
COJEpKAIIEero BaKHeWIIMe M Hambosee yacTto ynorpebssemble (opMynbl W MOHATHS. Takoil nuct
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, 0003HAUEHHBIX MPENOIaBaTesIeM Ha JIEKIUIX ) — 3TO BaKHek1ee
ycnoBue GpopMupoBanus y ce0s HaydHOro crioco6a nozHanusa. OCHOBHBIE COBETHI 371€Ch MOKHO CBECTH K
CIIeTyIOIIHM:

» CocTaBUTh TIEpeYeHb KHUT, C KOTOPhIMH BaMm cieyeT mo3HaKOMHUTBHCS; «HE CTapalTeCh 3alIOMHUTH BCE,
YTO BaM B Oirkaiiiiee BpeMs He TOHAaJOONUTCs, — COBETYET CTYACHTY M 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 Kakue — MPOCTO MPOCMOTPETb.

* [Ipu coctaBieHuH MepeyHel JIUTepaTypbl cIeayeT IMOCOBETOBATHCS C MPENoJaBaTeIMU U HayYHBIMH
PYKOBOIMTEISAMHU (WK ke ¢ OoJiee MOArOTOBIEHHBIMH U 3PYANPOBAaHHBIMUA COKYPCHUKAMH), KOTOPBIE
nmoMoryT Bam mydriie COpHeHTHPOBATHCS, HA YTO CTOMT OOPAaTUThH OOJIbIlIee BHIMAaHKE, a HAa YTO BOOOIIE
HE CTOUT TPATUTH BPEMHL. ..

*EcTecTBeHHO, BCe NPOYUTAHHBIC KHUTH, YYEOHUKH M CTAaThbU CIEAYET KOHCIEKTHPOBaTb, HO 3TO HE
03HAYaeT, YTO HAJA0 KOHCIIEKTHPOBATH «BCE IMOMAPSA»: MOXHO BBINHCHIBATh 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, TJe OTMEUaloTCs
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 Bel pasbliie Majgo paboTagu ¢ HaydyHOW JIMTEPAaTypoO#, TO CieayeT BbIpaboTaTh B cebe
CIIOCOOHOCTh «BOCIIPHUHUMATh» CJOXHbBIE TEKCTbI, U1 3TOTO JIyYIIMH IpPUEM — HAyYUTbCA «IUTATh
MEAJICHHOY», KOorAa BaMm MOHATHO KaXIoe MPOYMTAaHHOE CIOBO (@ €ClM CIIOBO HE3HAKOMOE, TO JHOO C
MIOMOIIBIO CJIOBApS, JINOO C MOMOIIBIO IpenojaBaresisi 00A3aTeIbHO €ro y3HaTb), U 3TO MOXKET 3aHATh
Hemajoe BpeMs (y KOro-To — JI0 HECKOJIBKUX HEZEb M JaXKe MECSLEB); ONbIT IIOKa3bIBAET, YTO I1OCIE



9TOTO CTYJACHT KaKUM-TO «4yJOM» HaYMHAeT OYKBaJbHO 3arjiaThlBaTh KHWUTU W YyTh JIM HE BUJIETh
«CKBO3b O0JIOKKY», CTOAIIAs 3TO paboTa Ui HET...

* «JIubo ymTaiite, MO0 NIEPEIUCTHIBANTE MAaTEpUAI, HO HE TBITANTECh YUTATh OBICTPO... Eciu TekeT 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 YBJIECUbCSl KAKOU-TO MI€e U BCE KHUIM IIPOCMATpPUBATh C TOYKU 3pEHHUS JaHHOU uieu. B stom
clly4ae CTYJIeHT (WM MOJIOJION Y4YeHbIN) OyneT Kak Obl MCKaTh apryMEHTBI «3a» WU «IIPOTUBY
UHTEPECYIOIIEH ero Waew, U OJHOBPEMEHHO OH OyJeT Kak Obl OOIIAThCS C aBTOPaMH 3TUX KHUT II0
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 HeoOxomumoi wHpopMmarmu. OT TOro Ha CKOJBKO OCO3HAHHA YHUTAMOIIUM COOCTBEHHAsS
BHYTPEHHsISI YCTaHOBKAa NpU OOpalieHHH K TeYaTHOMY CJIOBY (HAlTH HyXHBIE CBEIEHUS, YCBOUTH
WH(GOPMAITUIO TIOJTHOCTHIO FITH YaCTUYHO, KPUTHYECKH MPOAHATU3NPOBATh MaTepral U T.I.) BO MHOTOM
3aBHCHUT 3P PEKTUBHOCTH OCYIIECTBIIEMOTO JICHCTBUYSL.

Brigenstor yeTbipe 0CHOBHbIE YCTAHOBKH 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
3aIIOMHHTB KaK CaMU CBEJICHUS M3JIaracMble aBTOPOM, TaK U BCIO JIOTHKY €TI0 PacCyXJICHUM )

3. aHAUTHKO-KPUTHYECKas (YUTATENb CTPEMUTCS KPUTHIECKH OCMBICIUTh MAaTE€pHall, MPOaHAIN3HUPOBAB
€ro, OIPE/ICIIUB CBOC OTHOIICHUE K HEMY)

4, TBOpUYCCKaA (COSHaCT 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 HanuuneMm Pa3IMYHBIX YCTAHOBOK O6paHleHI/IH K HAy4YHOMY TEKCTY CBA3aHO CYHUICCTBOBAaHUE U
HECKOJIbKHX BH/I0B YTEHHA !

1. 6ubaurorpaduyeckoe — MpoCMaTPUBAHUE KApPTOUEK KaTajora, peKOMEH/IaTeIbHBIX CIIMCKOB, CBOJIHBIX
CITUCKOB JKypPHAJIOB M CTATEH 3a roJl U T.IL.;

2. TMPOCMOTPOBOE — HCIIONB3YeTCS JUIA TOWCKA MAaTEepHalioB, COACPXKAIIMX HYXHYI0 WH(OpMAIHUIO,
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 JlaJ'[bHeﬁIHeﬁ
pabore;

3. O3HaKOMHTEIBHOE — TMOJIpa3yMeBaeT CIUIOIIHOE, JAOCTATOYHO MOJPOOHOE MPOUYTEHHE OTOOPaHHBIX
cTarel, IiiaB, OTACIBHBIX CTPAHUII, LIEJb — MIO3HAKOMHUTBCS C XapakTepoM HH(POPMAIMH, Y3HATh, KaKUe
BOIPOCHI BEIHECEHBI aBTOPOM Ha paCCMOTPEHHUE, MPOBECTH COPTUPOBKY MaTepHalia;

4. u3yyJaroiee — MmpeoaraeT JOCKOHaIhHOE OCBOSHHE MaTeprasa; B X0/Ie TAKOTO YTSHHUS MPOSBISIETCS
JIOBEpUE YUTATENIsl K aBTOPY, FTOTOBHOCTh MPUHSATH U3JI0KEHHYIO HH(GOPMAIIUIO, Pealu3yeTCs yCTaHOBKA
Ha TPeAeSIbHO MOJHOE TOHMMaHUE MaTepHala,;

5. aHAMTUKO-KPUTUYECKOE W TBOPYECKOE UTCHHE — JBa BUJA YTCHHS OJHM3KHAE MEXIy COOOW TEeM, 4TO
YYaCTBYIOT B PEIICHUH HCCIIEI0BATEIbCKUX 3ajad. llepBbIii M3 HUX MpeanojiaracT HampaBJICHHBINA
KPUTHYECKUH aHalmuM3, Kak caMod WH(OpMAIMH, TaK U CHOCOOOB €e MONYYEeHUS W TOoJa4d aBTOPOM;
BTOpOE — IMOUCK TeX CYXJCHHIA, (DAKTOB, O KOTOPHIM HJIU B CBS3M C KOTOPBIMH, YUTATENlb CUUTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

N3 Bcex PaCCMOTPEHHBIX BUAOB UTCHUSA OCHOBHBIM JIA CTYJACHTOB ABJIACTCA U3YyYarOIIEeC — KMCHHO OHO

MO3BOJISET B paboTe ¢ y4eOHOM JIMTEpaTypol HaKaIIMBaTh 3HAHUS B PAa3JIMYHBIX 00nacTsaX. Botr 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. llutupoBaHue — JOCIOBHOE BBHITUCHIBAHUE U3 TEKCTA BBIJIEPIKEK, NU3BIICUCHUH, HAMOOJIee CYIIIECTBEHHO
OTpaKaIOIINX Ty WIH WHYIO MBICITH aBTOPA;

3. KoncriektupoBaHue — KpaTKOe ¥ MOCIeI0BATENIFHOE H3IIOKEHUE CO/ICPIKAHUS TIPOYNTAHHOTO.
KoHcniekT — COXHBIH CHOCcOO H3IIOKEHUS CONCPXKAaHWUS KHHWTH WM CTaTbd B JIOTUYECKOU
mocieoBaTeIbHOCTA. KOHCIEKT akKyMyJupyer B cebe Mpeplaylife BHJBI 3aIlliCH, IT03BOJISIET
BCECTOPOHHE OXBAaTUTh COJEPKaHWE KHWUTH, CTaTbu. [103TOMYy yMeHHE COCTaBISATh IUIaH, TE3UCHI, JeNIaTh
BBITMIMCKH U JPYTUE 3aITUCH OTPEACISACT U TEXHOJIOTHUIO COCTABICHHS KOHCIICKTA.



MeToanuyeckue peKOMEHAALMH 10 COCTABJIECHHUIO KOHCIIEKTA:

1. BHUMaTEeNbHO MPOYHMTAWTE TEKCT. YTOYHHUTE B CIPABOYHOW JIMTEpaType HEMOHATHBIE ciioBa. [lpu
3aMucH He 3a0yJbTe BBIHECTH CIIPABOYHBIC IaHHBIE HA MOJISI KOHCIIEKTA;

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 kKenaTelbHO MPUBOANUTE HE TOJBKO TE3UCHBIE MOJIOKEHUS, HO U UX J10Ka3aTeIbCTBA.
[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
pacnpenensaTeCsl B  OINPENENeHHOM IOCIeNOoBaTeNbHOCTH, OTBEYAIOIIEH JIOTHYECKOW CTPYKType
npousBeieHus. [Jig yTOUHEeHUS 1 TOTIOTHEHNST HEOOX0IUMO OCTABIIATH TIOJIS.

OBnaneHne HaBBIKAMH KOHCIIEKTHPOBAHUS TpeOyeT OT CTYACHTa IENeyCTPEMIICHHOCTH, TTOBCETHEBHON
CaMOCTOSITETIbHOM PabOTHI.

IIpakTuyeckue 3aHATHS

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 ICTATBHBIM Pa300poM OTIEIbHBIX BOIIPOCOB JICKIMOHHOTO Kypca. ClefyeT mo4epKHyTh, 4TO
TOJIBKO TIOCIIe YCBOCHUS JISKIIMOHHOTO MaTepuaia C ONpEAeTICHHON TOYKH 3peHus (2 MMEHHO C TOW, C
KOTOpO OH W3laraeTcs Ha JICKUUSIX) OH OyAeT 3aKperuisiThcs Ha TPAKTHUECKUX 3aHATHSIX 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.

[Tp camMOCTOSTETHLHOM pElIeHUH 3a]ad HYXHO OOOCHOBBIBATH KaXKIbI 3Tall PEUICHHUs, MCXOIsS H3
TEOPETHUYECKUX IOJIOKEHUH Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTel peleHns mpooieMsl (3a1a4n),
TO HY)KHO CPaBHHMTb UX U BBIOPATh CaMblil paliMoHaIbHBINA. [101€3HO 10 Havyayia BRIYUCICHUN COCTaBUTh
KpaTKuil IJaH pelieHust npoOiemsbl (3afgauu). Pemnenue mpoOlIeMHBIX 33734 WIM MPUMEPOB CIEAyeT
W3JaraTth IOAPOOHO, BBIYHCICHHS pacrojiaraTh B CTPOTOM TIOPSIKE, OTAENSAS 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
CJIEJIyeT MPOBEPUTH CIOcO0aMHU, BHITEKAIOIMIMMHU M3 CyIIecTBa JaHHOW 3amaun. [lome3Ho Takxke (eciu
BO3MOXHO) pelllaTh HECKOJbKUMH CIOCOOaMHM M CPaBHUTH TOJyYeHHBIE pe3yibTaThl. Pemienue 3agad
JTAHHOTO THUIa HY>KHO ITPOJI0KATH JI0 IPUOOPETEHUS TBEPABIX HABBIKOB B X PEIICHUH.

CamonpoBepka

Ilocre m3yueHus omMpeAeNeHHOW TEeMbI IO 3alucsiM B KOHCIEKTE W Y4eOHWKY, a TaKKe peIIeHHs
JIOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOLIMX 3a7a4 HA MPAKTUYECKHUX 3aHITUSIX U CaAMOCTOSATEIBHO
CTYyIEHTy PEKOMEHIYeTCs, HCHOJb3ysl JIHCT ONOPHBIX CHUTHAJIOB, BOCIPOU3BECTH MO MaMATU
oTmpezeneHs, BEIBOJIBI hOpMyIl, GOPMYITHUPOBKH OCHOBHBIX MOJIOKEHUH M TOKA3aTEIbCTB.

B cnyuae He0OXOIUMOCTH HYXKHO €Ille pa3 BHUMATEILHO pa3o0paThes B MaTepHale.

MHorna HeAOCTaTOYHOCTh YCBOEHHUS TOIO WJIM HHOTO BOINPOCA BBUICHAETCA TOJNBKO NHPU H3YYECHHUU
JANbHEWIIero marepuaia. B 3ToM cimyyae Hamo BepHYTHCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
MaTtepuan. BaxHbI KpUTepui YCBOGHHS TEOPETHUYECKOTO MaTepuaia - YMEHHE pelaTh 3aJadd WIN
MPOUTH TECTUPOBAHUE MO MPOUJIEHHOMY Marepuaidy. OOHAKO ClelyeT MHOMHUTb, YTO MPABUIBHOE
pellieHHe 33/1a4l MOXKET MOJMYYHTHCS B pe3yJIbTaTe MPUMEHEHHs MEXaHWMUYECKH 3ayueHHBIX (opMmyn Oe3
MMOHUMAHUS CYIIHOCTH TEOPETHUECKUX MTOJIOKEHUH.

KouncyasTanun

Ecim B mpomecce camMOCTOATENBHON pabOThl Haj WM3YYEHHUEM TEOPETUYECKOTO Marephalla WIW IpU
pelIeHny 3a1a4 y CTyACHTa BO3HUKAIOT BOIPOCHI, Pa3pelINTh KOTOPBIE CAMOCTOSITENBHO HE YIAETCH,
HEOOXOIMMO OOPATUTHCS K MPEMOIaBaTEINIO IS TOYUYEHHUS Y HETO pa3biICHEHUI Wi yKa3aHuid. B cBomx
BOIIPOCaxX CTYJEHT JOJHKEH UYETKO BBIPa3uTh, B YEM OH HCIBITHIBACT 3aTPYJHEHUS, XapakTep 3TOro
3aTpyJHEHHs. 32 KOHCYNbTAllMeH CclieyeT oOpamarbcs W B cliydae, €CIM BO3HUKHYT COMHCHHS B
MIPaBUIBHOCTH OTBETOB Ha BOIIPOCHI CAMOIPOBEPKHU.



IloaroroBka K 3k3aMeHaM U 3a4eTaM

Wzyuenne MHOrux oOwEenpo(ecCHOHANBHBIX W CHEIMANbHBIX AUCLUUIUIMH 3aBEPIIACTCS 3K3aMEHOM.
[TogroroBka K DJK3aMEHY CIOCOOCTBYET 3aKpeIUICHHIO, YITyOleHHI0 W OOOOIIEHHIO 3HAHHWI,
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 CecCUsl - 3TO CepHUs 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 COOJIOAATHCSI OHM JOJDKHBI Oosiee cTporo. Bo-nepBrIix, 0UeHb BaXKHO COOJIIOZICHUE PEKUMA JHS; COH
HE MEHee § 4acoOB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3AHEE, YeM 3a 2-3 yaca 10 cHa. OnTUMalbHOE
BpeMsI 3aHATHH, OCOOCHHO IO MaTeMaTHKe - YTPEHHUE U JTHEBHBIC Yachl. B mepepbiBax MEXIy 3aHITUSIMH
PEKOMEHIYIOTCSl TNPOTYJIKHM Ha CBEXEM BO3IyXe, HEYTOMHTEIbHBIE 3aHATHS CIOPTOM. 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 MOATOTOBKE K K3aMEHaM y CTYAEHTA JOJDKEH OBITh XOPOIIUil y4eOHUK MM 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. OO0s3aTensHO B HHUX pa3zoOpaThcs. B 3akmoueHue eme pa3 IenecooOpa3HO MOBTOPUTH
OCHOBHBIC ITOJIOKCHUA, UCIIOJIB3YA ITPU 3TOM JIMCTHI OIIOPHBIX CUTHAJIOB.

CucremaTnyeckast IMOATOTOBKAa K 3aHATHAM B TCEUCHUC CEMECTpa II03BOJIMT HCIIOJIB30BAaTh BpEMs
9K3aMEHALMOHHON CECCHHM JAJISl CHCTEeMAaTH3aluy 3HaHUH.

IIpaBuia noaAroToBKHM K 3a4eTaM M IK3aMeHaM

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCeM MaTepHajie H 00s3aTelIbHO PACIONOXKUTh BECh MaTepHal
COIVIACHO 3K3aMEHALIMOHHBIM BOIpocaM (WIM BOHpocaM, oOCyXJaeMbIM Ha CEMHHapax), 3Ta pabora
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
NPEKpPacHO — 3TO OYEHb CJIOXKHAs M BaKHas AJsl CTyZAeHTa paboTa, Oojiee CIOXHAs M BaKHAs, 4eM
MPOCTOE TOTJIONIeHHe Macchl yueOHol nHdopMaru. Eciiu cTyAeHT caMOCTOSTENBHO TOJTOTOBHII TaKUE
«IIIMaprajkm», To, CKOpee BCEro, OH M 9K3aMEHBI c/laBaTh OyJeT Oojiee YBEpEeHHO, TaK KaK y HEro yxke
chopmupoBaHa 00111ass OPHEHTHPOBKA B CIIOKHOM MaTepualie.

* Kak 3T0 HM napamoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajJoK» YacTo MO3BOJISIET OTBEUYAIOMIEMY
CTYJEHTY JIy4Ille I€MOHCTPHUPOBATH CBOM IMO3HAHMS (TOYHEE — OPUEHTHPOBKY B 3HAHUSX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aTIOMHEHHOTO» U «TYT K€ 3a0bITOro» mocje caayy SK3aMeHa).

* CHayana CTyJeHT J0JDKEH MPOJAEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs Mo mporpamme
00ydeHus (MU O TIporpamMMe JaHHOTO MPEToJiaBaTeis), W JHIIb MOCJIE dTOTO OH BIIpaBE BHICKA3aTh
HHBIC, XKCJIATCIIbHO apr'yYMCHTHPOBAHHBIC TOUKHW 3PCHUA.

IIpaBuia HaNMMCAHMA HAYYHBIX TEKCTOB (pedepaToB)

* BaxxHO pa3oOparbcsi cHadana, KakoBa MCTUHHAS 1eNib Ballero HaydyHOro TeKcra - 3TO MOMOXeT 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
HOJENUThCS CBOMMU PacCyKACHUSIMU.

* Ilucare cnenyer ACHO M IIOHATHO, CTapasch OCHOBHBIE IIOJIOXKEHHS (OPMYJIMpPOBATH YETKO H
HEZIBYCMBICTICHHO (UTOOBI U CaMOMy HOHSITHO OBLIO), a TAKXKE CTPEMSCh CTPYKTYPUPOBATh CBOM TEKCT.
Kaxnplii pa3 Hajo IpeAcTaBisATb, YTO Ball TEKCT OyJEeT KTO-TO YWUTaTh M €My 3axouercs
COPHEHTHPOBATHLCS B HEM, OBICTPO HaXOJUTh OTBETHI HA MHTEPECYIOIINE BOIPOCH! (3a01HO IIPEICTAaBbTE
cebss Ha MecTe Takoro yenoBeka). [loHATHO, 4YTO paboTa, HaNMCaHHAS «CIUIOIIHBIM TeKcToM» (0e3



3aroJOBKOB, 0€3 BBIJCICHUS KPYIMHBIM MpU(TOM Hanboyiee BRXKHBIM MECT U T, II.), Y KYJIbTYpHOTO
YUTaTeNs JIOJDKHA BBI3BIBATH OPE3TNIMBOCTh M AK€ JKAJOCTh K aBTOPY (WMCKIIOYEHHS] COCTaBISIOT
HEKOTOpBIE IPeBHUE TEKCTHI, KOrJa M >KaHp ObUT MHOM M K TEKCTaM OTHOCWIHCH WHAue, Jla U CaMuX
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
3peHus1), JTMO0 HAYYHUTHhCS YBIEKATbCS KAKUMH-TO HM3BECTHBIMH HJIESIMH, KOTOpBIE HYXIAIOTCS B
JIopaboTKe.

Jlaee MOXKHO B3SITh 4TO-TO M3 MP 1o muCHHIIIHHE, OTHOCSIIeeCs K KOHKpeTHBIM BuaaM CPC Ha manHOM
JUCLUIUINHE

3. CamocrosnTeabHasi padoTa CTYIEHTOB IO AMCHUILIMHE «DHU3MUYecKasi M KOJUIOWAHAST XHMMS»
(hapmaneBTHYecKHii (PAKYIBTET) 1J151 0UHOI (hopMBI 00yUEeHHS

Ne /it Hasanue Tembl 3aHATUSA Bun CPC
TEMBI
CPC (o Buzam y4eOHBIX 3aHsATHIT) 60
1 [penmer, 3agaun 1 MeTOBI (PU3NICCKON U KOJUIOUITHOW | pelICHHE CHTYallHOHHBIX 3aad,
XFMHU ¥ ee 3HaYCHHE s papMaruu MTOJITOTOBKA K MPE3CHTAINN
2 OCHOBHBIE TIOHATHS U 3aKOHBI XUMUYECKOH pelIeHne CUTYAIllMOHHBIX 3aj1ad,
TEPMOAWHAMHKH U TEPMOXHMUHU MTOJITOTOBKA K MPE3CHTAINN
3 TepMonnHaAMUKa XUMHUIECKOTO PABHOBECHS pelIeHne CUTYAIlMOHHBIX 3aj1ad,
MTOJITOTOBKA K MPE3CHTAINN
4 TepmonnHaMuKka (pa30BBIX PaBHOBECHI pelIeHne CUTYAIlMOHHBIX 3a1ad,
MTOJITOTOBKA K MPE3CHTAINN
5 TepmonnHaMuka pa30aBICHHBIX PACTBOPOB pelIeHne CUTYAIlMOHHBIX 3a/1ad,
MTOJITOTOBKA K MPE3CHTAINN
6 TepMoInHaAMUKa pacTBOPOB AIICKTPOIUTOB pelIeHre CUTYAIlMOHHBIX 3aj1ad,
MOJITOTOBKA K MPE3eHTAINH
7 TepmoauHaMuKa TOBEPXHOCTHBIX SBIEHUH pelieHne CUTyalnoOHHbIX 3aJad,
MOJITOTOBKA K MPE3eHTAINH
8 DNEKTPOXUMHUS pelieHne CUTyalnoOHHbIX 3aja4,
MOJITOTOBKA K MPE3eHTAINH
9 Kunernka XuMU4eCKUX peakifuii 1 KaTaau3 pelieHne CUTyaluoOHHBIX 3aJad,
MOJITOTOBKA K MPE3eHTAINH
10 Konmounnas xumus kak Hayka. [Ipupona, pelieHne CUTyalnoOHHBIX 3ajad,
kyaccuuKanus 1 o0IIre CBONCTBA TUCTIEPCHBIX CUCTEM | TOJITOTOBKA K MPE3EHTAINH
11 MouteKyIsIpHO-KUHETHUECKHE U ONITUYECKUE CBOWCTBA pelieHne CUTyalnoOHHBIX 3a]a4,
KOJUIOUIHBIX CHCTEM ITOJITOTOBKA K MPE3CHTAIHU
12 DIEeKTPUUECKUH 3apsi KOJUIOUIHBIX YaCTHII U pelIeHre CUTYAIlMOHHBIX 3aj1ad,
ANEKTPOKUHETHICCKHE SBICHUS ITOJITOTOBKA K MPE3CHTAIHN
13 YCcTOMYUBOCTD U KOATYJISILIMS KOJUIOUAHBIX CUCTEM pelieHne CUTyalluOHHbIX 3ajaY,
MOATOTOBKA K MPE3EHTAIMU
14 PasHble K1acchl KOJIOUIHBIX CUCTEM pelieHrne CUTyalluOHHbIX 3ajaY,
MOATOTOBKA K MPE3EHTALH ,
MOATOTOBKA KPYTJIOrO CTOJIA
CPC mo nmpomekyTouHOH atTtecTanuu 34 IToaroToBka K 9K3aMeHy
CPC (UTOI'O) 94

4. Kputepuu oueHMBAHUS CAMOCTOSITEJbHOI PadoThl CTYIEHTOB MO AUCHUIIMHEe «Pu3nyecKkass u
KOJUIONAHAsI XUMUs» ((papManeBTHYeCKHiT (aKyJIbTET)

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

Onenka Kputepuu oneHkH

3aureHo (BricTaBnsercs CTyIeHTY, ecinm paboTa BBIIOJHEHAa CaMOCTOSATENFHO, COJEpPKAHHUE COOTBETCTBYET TEMeE
MCClieIoBaHus, O(OPMIICHUE COOTBETCTBYET MPEIBSBISCMBIM TPEOOBAHUSIM U CTYJICHT MOXET KpPaTKO
[MOSICHUTHh KAYCCTBEHHOE COJICPKAHUC PAOOTHI.




He
3AYTCHO

BricTaBisieTcs CTYACHTY, €CJIM HUMCIOTCA IMPU3HAKU OJHOI'0 H3 CICAYIOIIUX ITYHKTOB: O(i)OpMJ'IeHI/Ie HC
COOTBETCTBYCT NPCABABIACMbBIM TpeGOBaHI/IﬂM, COACpIKaHnue pa6OTLI HC COOTBETCTBYET TEME, CTYACHT HC
MOIXKCT IMMOACHUTDL COACPIKAHUEC paGOTbI, HE MOKET OTBETUTH HAa NOCTABJICHHLIC BOIIPOCHI




