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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-
UCCIIeIoBaTeNbCKas paboTa CTYINEHTOB, BBINOJHJAEMAass BO BHEAYAMTOPHOE (AyJUTOPHOE) BpeMs IO
3aJaHUI0 U IIPU METOAWYECKOM PYKOBOJICTBE INPEIONABaTeisl, HO 0€3 €ro HEeMOCPEICTBEHHOIO y4acTus
(Ipy  YaCTUYHOM HEMOCPEICTBEHHOM Y4YacTUH TMpPEeNoJaBaTeis, OCTAaBISAIONIEM BEIyIIYI0 pOJIb 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIOM Y4eOHOWM W HAy4IHOH
JesTelbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYICHTOB WIpaeT 3HAYUTENBHYIO pOJb B
pPEUTHHrOBON TexHONOrMu oOyueHus. B cBs3u ¢ »tuMm, oOydenne B BY3e Britoyaer B celdst IBe,
IPAaKTUYECKH OJMHAKOBBIE 1O 00BEMY M B3aMMOBIHMSHMIO HacTH — IpolLecca oOydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa ctath 3pQeKTUBHOH 1 LeNeHanpaBIeHHOW pabOTON CTyIeHTa.
Konuenmueii MonepHH3allMd POCCUICKOTO 00pa3oBaHMs ONpEAETICHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATU(HUIIMPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS M MPpOdwIs,
KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPYAd, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIaJCHOLIETO
cBock mpodeccueii M OPUSHTHPOBAHHOTO B CMEXHBIX OOJACTSAX JACSATEIBHOCTH, CIOCOOHOTO K
3¢ dexTuBHON paboTe MO CHENHUATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3Tux 3amau HEBO3MOXHO Oe3 MOBBIINICHHS POJU CaMOCTOSTENBHON pabOThl CTYACHTOB HaJ
y4eOHBIM MaTepHalioM, YCHUJIEHHS OTBETCTBEHHOCTHM TIperojiaBaTesiel 3a pa3BUTHE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUpPOBaHHE NPO(PECCHOHAIBFHOIO POCTA CTYACHTOB, BOCIUTAHHUE
TBOPYECKOM aKTHBHOCTH U MHULIMATHBBI.
K coBpeMEHHOMY CHEIMATUCTY B 00JACTH MEIUIIMHBI OOIINECTBO MPEABSBISET JOCTATOYHO INIHPOKUN
nepedyeHb TPeOOBaHMMH, Cpedu KOTOPHIX HEMAaJOBA)KHOE 3HAUYCHHE HMMEET HaJM4Yhe Yy BBIIYCKHUKOB
OTpeIeIeHHbIX
HaBbIkoB (KOMIIETEHIINI) W YMEHHUS CaMOCTOSITEILHO NOOBIBATh 3HAHHS W3 Pa3IMYHBIX HCTOYHHKOB,
CHCTEMAaTH3UPOBaTh MOJNyYEHHYI0 HH(MOpMAIMIO, JaBaTh OLEHKY KOHKPETHOH mpodeccrHoHambHO
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUS MPOUCXOJUT B TEUEHHE BCEro Inepuoja oOydeHHs depes
y4acTHe CTYJEHTOB B TMPAKTHUECKHUX 3aHATHUSAX, BBIOJHEHHE KOHTPOJIBHBIX 3aJaHuil U TECTOB,
HalKMCaHWe KypPCOBBIX M BBIMTYCKHBIX KBAIM(HUKAIMOHHBIX pabdot. [Ipu 3TOM camocTositensHas paboTa
CTYAEHTOB UI'PAeT PEIIAIOILYIO POJIb B X0JI€ BCEr0 Y4eOHOro mporecca.
1.2. KomnereHuun, BbhIpadaTbiBaeMble B XOjJ€ CAMOCTOATEIbHOIH pPadoOTHl 00YyYAIOIIUXCH 1O
AucHUIUINHEe «PU3NYecKas M KOJJIOMIHAsA XuMus» (papManeBTHYeCKHii pakyabTeT)

Ne i/ Ne xoMnIeTeHINH DopMyIUPOBKA KOMIIETEHIIMHU

1 OIIK-1 Croco0eH UCTIoh30BaTh OCHOBHBIE OMOIOTHUECKHE, PUZUKO-XUMHUUECKHE,
XUMUYECKHE, MATEMAaTHYECKAE METO/IBI TS pa3pabOTKH, UCCIACIOBAHUN U
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 sl pa3pabOoTKH, UCCIICAOBAHUH U KCIIEPTU3EI JICKAPCTBECHHBIX
CPEICTB, JIEKAPCTBEHHOTO PACTHTEILHOTO CHIPHS U OMOIOTHIECKUX
00BEKTOB

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

OIIK-1.4 IIpumensieT MaTeMaTHYECKHE METO/IbI U OCYLIECTBIIAET MaTEMATHUECKYIO
00paboTKy TaHHBIX, OJTyYEeHHBIX B X0/1¢ pa3pabOTKH JIEKapCTBEHHBIX
CPEICTB, a TAKXKE NCCIICAOBAHUNA M IKCIIEPTU3BI JICKAPCTBEHHBIX CPEJICTB,
JIEKaPCTBEHHOTO PACTUTEIHHOTO ChIPhS M OMOJIOTHYECKUX 0OHEKTOB

2. Ilesan u ocHoBHBIE 32124y CPC

Benymias nens opranuzanuu u ocymecteiieanss CPC nomkHa coBnaiaTh ¢ 1elblo0 00yUeHHs CTyIeHTa —
MOATOTOBKOM crielinanucTa (1iu 0akaiaBpa) ¢ BeicuM oopa3oBanueM. [1pu opranuzanuu CPC BaxkHBIM
U HEOOXOIUMBIM YCIOBHEM CTAHOBSTCS (OPMHUPOBAHWUE YMCHHS CaMOCTOSTEIBHOW pabOThI s
MPHOOPETEHMSI 3HAHNH, HABBIKOB ¥ BOBMOXKHOCTH OPTaHU3alNU YIeOHOW U HAYYHOU JESATEITHHOCTH.
Lenpio caMOCTOATENbHON pPaOOTHI CTYNEHTOB SBISETCS OBIaJeHHE (yHIAMEHTAIbHBIMU 3HAHHSIMH,
po(heCCUOHANBHBIMU YMEHUSMHU U HABBIKAMU JICATEIBHOCTH 1O MPOQWII0 (KOMITCTESHITUSIMHE), OTIBITOM
TBOPYECKOM, HCCIIEOBATENbCKON AesaTenbHOCTH. CamocTosTeabHass 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, CIPABOYHYIO AJOKYMCHTAIIUIO U
CIIEUAJIBHYIO JIUTEPATYPY;

® pa3BUTHUEC II03HABATCIIBHBIX CIIOCOOHOCTEH M AaKTHUBHOCTH CTYACHTOB!: TBOp‘ICCKOf/‘I WHHUIIMATHUBEI,
CaMOCTOATCIIbHOCTHU, OTBETCTBCHHOCTHU 1 OPIraHM30BaHHOCTHU,

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

® pa3BUTHUC UCCIICAOBATCIILCKUX yMCHHfI;

® HCIIOJIb30BAaHUC Marcpuajia, CO6paHHOFO U TOJYYCHHOTO B XOJAC CaMOCTOATCIBHBIX 3aHATHH Ha
CeMUHapax, Ha MPAaKTUIECKUX U JTA0OPATOPHBIX 3aHATHSX, IPU HAIMMCAHWU KOHTPOJIBHEIX (M BBITYCKHON
KBANTM(UKAMOHHON paboT), s APQPEKTUBHOW TOATOTOBKHM K HTOTOBBIM 3adeTaM, HK3aMeHaM,
rocyaapCTBEHHON UTOIOBOU aTTCCTAIIMN U ICPBUIHON aKKpECAUTAIUU CIICHIUAINCTA

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 YJaCTHs.

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

3.1. CocTaBiieHue Mpe3eHTAIUIl 0 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. Kanumnsipuele sBieHus1. J{ucnepcHOCTh M peaklIMOHHAas CIIOCOOHOCTb.

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

Tema 3. TepmoauHaMiKa XMMHUYECKOTO PABHOBECHS

1. Pextudukanus

2. VlonHble crmou Kak (akTOp YCTOHYMBOCTH KOJJIOMAHBIX cUCTeM. CTpoeHHe MHUIIeIIbI
110G 0oOHOTO 307151, DIEKTPOKMHETHUECKUH TTOTCHITHAI.

3. BnusHue temmeparypsl, NPUPOIbI paCTBOPUTEINS, JOOABOK 3JEKTPOJUTOB HA arperaTUBHYIO
YCTOWUYHBOCTD 30JI€H.

4. UnnuddepenTHbie >IeKTpOauThl. BrnusHue 100aBOk MHAM(PQPEPEHTHHIX >JIEKTPOJIUTOB Ha
pactipenenenue noreHnuaina B JOC U arperaTUBHYIO YCTOMUMBOCTBH 30iIed. AJcOpOIMOHHAS
nepe3apsaaka.

Tema 4. Tepmoannamuka Gpa3oBbIX PaBHOBECHI

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

2. Kunerunka koarynsamnun. OCHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTh KOATyJISAIIUH.



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

4. Teopus memsienHou koaryssinuu Dykcea.

Tema S. TepmonuHamuKa pa30aBICHHBIX PACTBOPOB.

1. Knaccuduxamnus 0yhepHBIX CUCTEM U PacTBOPOB. 3HaUeHUE OyPEepHBIX CUCTEM JUISI XUMUU U
Ouonoruu.

2. DMynbenn u ux kinaccudukanusa. OnpeneneHne TUIa SMYJIbCUU. Y CTOMYHUBOCTh AMYIBCHUH.
DOMyJbraTopel M1 MeXaHu3M HuX naeictBusa. OOpamenue (a3 SMynbCUi. MeToapl MONTydeHUS
aMynbcuid. [IeHsl.

3. Munemnsipable KOJJIOUTHbIE cUCTeMbl. Kputnueckass KOHIICHTpAIUsl MHIIEII000pa30BaHuUs.
Conrobunuzanusi.

4. Monexynsipable Komutonaabie cuctembl. Kiaccudukanuss BMC. Monekynspraas macca BMC.
Tema 6. TepmoguHaMKKa pacTBOPOB 3JIEKTPOJIUTOB.

1. Koarynsuus cMechIO 3JIEKTPOJIUTOB.

2. KanwmuispHsle siBiieHUs. JIMCTIEpCHOCTD U peakIMOHHAas CIOCOOHOCTb.

3. Ancopbuus. OcHOBHBIC TTOHSITHS U ONpEeNIeHUs. Y paBHEeHUE i pacueTta sHepruu ['uboca
MOBEPXHOCTHOTO CJIOA.

4. Tlpupona cui, 0O0yCIaBIUBAIOIIUX aJCOPOLMOHHBIE B3aUMOJCHCTBUS. XUMHUYECKas U
duznveckas aacopouus.

Tema 7. DnekTpoxumus

1. DnexTpoaHbIe MOTEHIIUATBI

2. NoHocenekTuBHbIe 3nekTponabl. [IpumeHenune B Ouonoruu, MeaunuHe, GapMaluu.
CTeKJISTHHBIHN 2JIEKTPOJ

3. IloTeHunomMeTpruyecKoe THUTPOBAHHE. 3HAUYEHHWE JTOr0 MeToAa B (hapMaleBTHUECKOMN
MIpaKTUKE

Tema 8. Kunetnka XuMru4yeckux peakuuid U Katajin3

1. YckopeHHBIE METOIBI OTIPEICIICHUS] CPOKOB TOJTHOCTH JIEKAPCTBEHHBIX MTPENapaToB

2. llenHble peakiuu

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

Tema 9. TepmoauHaMKIKa IOBEPXHOCTHBIX SIBJICHUN

1. TloBepxHOCTHBIE siBIEHUsA. Afre3us U Kore3us. CMaurBaHUE U HECMAaYHMBaHUE.

2. Kanumnapusie siBneHus. /JJucnepcHoCTh U peakIMOHHAs CIOCOOHOCTD.

3. AncopOuusi. OCHOBHBIC TIOHSTHS U ONIPEICIICHUS.

4. Tlpupona cui, 0OyCIaBIUBAIOIIUX aJCOPOIMOHHBIE B3aUMOJCHCTBUS. XUMHUYECKas U
buszndeckas aacopoIusi.

5. Meton ['n66ca u meron moiHoro coaepxanus. [loHsTHe MOTHBIX M U3OBITOUYHBIX aJCOPOIUit
Y UX B3aUMOCBSI3b.

Tema 10. Komnmounnas xumusa kak Hayka. [Ipupona, kmaccudukanus u oOlye CBONCTBa
JIUCTIEPCHBIX CUCTEM

Abnpozonu u ux cBoicTBa. [Ipumenenune a’pososeit B papmaruu

[Topomiku u ux coiicta. [Ipumenenue B papmaruu

Cycnens3uu u ux cBoiictpa. [Ipumenenue B papmanmu

ITensr. [TacTs

. DOMyInbcuu U ux cBoiicTBa. [Ipumenenue B hapmarumn

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

1. 3akoH (HOTOXMMHUECKOI SKBUBAJICHTHOCTH DHHINTEHHA

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

3. IIpumenenue xpomatorpaduu i MOTyUYEHUS U aHAIM3a JIEKAPCTBEHHBIX BEIIECTB

4. I'enp-punbTpanus

Tema 12. DnexTpuueckuii 3aps KOJUIOUIHBIX YACTHI] U AIEKTPOKUHETHYECKHE SABJICHUS

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

2. KoanepBanms. ['eneobpa3oBanre u cTyaHeoOpa3oBaHKE, BIUSHUE PA3IUYHBIX (DAaKTOpOB Ha
3T TPOLECCHI.

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 JHWCIEPCHBIX CHCTEM HM OCOOCHHOCTHM HUX IIOBEACHUSI.
MonekyJIapHO-KUHETUYECKHUE CBOMCTBA U ONITHYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM.

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

4, YcnoBus paBHOBECHs ITOBEPXHOCTHOTO CJIOs € oObeMHBIMH (azamu. [loBepxHOCTHOE
HATSDKCHUE

Tema 14. PasHrle Ki1acchl KOJUIOUIHBIX CUCTEM

Como0mim3zanus u ee 3Ha4yeHue B papMariu

MunemisipHble KOJUIOUTHBIE CUCTEMBI B (hapMaliuu

BricokoMoneKysipHble COSTUHEHHS U UX pacTBOphL. [Ipumenenue B hapmarumn
[TonmmamdonuTtel U uX cBolicTBa. [10IMAIEKTPOIUTHI U UX CBOMCTBA

Cunepesuc

. CequMeHTanMs U €€ MPUMEHEHUE I UCCIIC0BAHUS 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

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

2C0O) =2CO 1y t+ Oz ()
Omnpenennre, BO3MOXXHO JIX CAMOITPOU3BOJIBHOE TPOTEKAHNE PEAKIINN TPU CTAHJAPTHBIX YCIOBHUSX.
Pemienue: Bocrnosib30BaBIIMCH JaHHBIMHM, NpPHUBEACHHbBIMU B IIpuiiokeHHH, paccUUTaeM TEIIOBOU
3¢ ekt peakiuu Mpy MOCTOSTHHOM JaBJICHUH:

AH®= ZnNiAH fupox — ZNAH fuex=
= 2AH%co + AH % 02— 2AH%co2 =

= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI>x/MOb.
N3MeHeHne BHYTPEHHEN HEPIrUM CBSI3aHO C U3MEHEHUEM DHTAJIBIIUUA 3aBUCUMOCTbIO: AU°=
AH°~ AnRT,
rae: AN — I3MEeHeHUe YnCiia MOJIeH ra3000pa3HbBIX BEIIECTB B XOJI€ PEaKIUH,
An=3-2=1;
R — yauBepcanbHas razosas noctosunas (8,314x1073k/lx/monbeK);

T =298K.

CreroBaTebHO:
AU%= 565,62 — 8,314x10 %298 = 563,14 x/I>x/MOIIb.
Hns pacueta AG® Halinem rpenBapuTebHO U3MEHEHNE SHTPOTIHH:

AS®= 28°%0 + S°02— 28°co2 =
= (2x197,48+205,03) — 2x213,66 = 172,67 Jlxx/moaneK.
Torna n3menenue sueprun ['mb6ca OyneT paBHO:
AG®%= AH°— TAS%= 565,62 — 2980172,67x10°= 514,16 xJ[>/M0Jb.
Teneps ornpenenym U3MEHEHHE SHEPTUH [ eTbMrobIa:

= AU°— TAS%=563,14-298172,67x102= 511,68 kJl/MoIb

[Tonoxurenpupie 3HaYeHus BenmndnH AG®% u AA® yka3bIBarOT Ha TO, YTO MPHU CTAHIAPTHBIX YCIOBHSIX
peaxius He OyJIeT CaMOIPOU3BOIBHO HJITH B IIPSIMOM HAIPABICHUH.

3agava 2. JIns peakuuy KpeKUHra MeTaHa
CHs ) =C @+ 2Hor) + AH;

HWcnons3ys nanusie [punoxkenns, paccantaTh AGlags 1 AA 9. OrmpenenuTs,
BO3MOJKHO JI CaMOTIPOM3BOJIFHOE MTPOTEKAaHUE JaHHOH peakliy Ipy TeMIIepaTrype
298 K.
Pemenue:
1) Bocmionp3oBaBmick AaHHBIMU [ IpritoxeHms

(AG¢cha ) = - 50,85; AG%¢c(r)=0; AG%¢ 42 vy = 0 kJI5k/MOIB),
paccuntaeM AG%(u3menenue >ueprun I'nu66ca)



AG%=2ni AG® fipor. - 2Ni AG% wex. = AG ¢ ¢ ) + 2 AGfu2 () - AG s s vy =
=0+2-0-(-50,85) =+50,85 xJIx
2) Jlns pacuera AA%Bocmonb3yemes cootHomenreM mexay AGlu AAY:
AA%= AG’— AnRT,
rae An — u3MeHeHHe Ynciia MoJIel ra3000pa3HbIX BEIIECTB B XOJI€ PEaKIny,
R - yHuBepcanbHas ra3oBasi OCTOSHHAS
Haxomum An: AN = X Nppoy - 2Nuex =2 —-1=1
Otcrona:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 x/Ix,
T.K. AG%9s m AAl2 > 0, To mpu 298 K  HEBO3MOKHO CaMOIPOM3BOIBHOE MPOTEKAHHE IAHHOM
peaKnuu B MPsIMOM HapaBJICHHUH.

3apaua 3. Jlig peaknny KpeKHHATA METaHa
CH4 = C @)+ 2Har) + AH®
Paccuntars AHY, ucronb3ys 3Ha4eHUE CTaHIAPTHBIX TEIIOT cropanus semects (1 x/Momb): AH cna ()
=-890,31; AH% ¢ () = -393,51; AH% 1> (= -285,84
Ornpeaenutsb 3K30- WIK SHAOTEPMUYECKOM SBISCTCS JaHHAS] PEaKIIHsL.
Pemienne: B cooTBeTCTBUU CO CleACTBUEM 3aKoHa ['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, peaKkuus SIBASETCA SHIAOTEPMUYECKOM.

3agaua 4. Hanumure ypaBHEHHE peakUM CTrOpaHHs MeTaHa.BeluMciauTe CTaHAApTHYIO TEIUIOTY
o0pa3oBaHHs METaHa, €CITU €r0 CTaHAapTHAs TEIIOTa CrOPaHHUs
AH® = -890,31 xJ[>x/Mo0mb
ITpomyKThI cropanusi UMEIOT CIIeAyIOUINEe TeII0Thl oOopasoBanus (k1XK/Momb)
AHOf Cco2 (r)= -393,51; AHOf H20 (%) = -285,84
Pemenue:
Hanummre TepMoxuMuuecKoe ypaBHEHHE PEaKLUN CrOpaHHs METaHa
CHs +202()=CO2()+ 2H20 () + AH%
B cootBercTBHE co cnencTBueM 3akoHa ['ecca:
AH%= Y niAH 5upon. -2 NiAH s yex. =
= (AH%co2 (1 + 2 AH % 1120 (w0) — (AH % cpa vy + 2- AH% 02 (1) )
C npyroii croponst: AH® = AH cu ()
Torma: AHY cua (1= (AH% coa 1) + 2 AH % 120 () — (AH % cha o + 2 AH % 02 (n);
-890,31 = (-393,51 + 2- (-285,84) ) — (AH % cpa vy + 2 - 0);
- 890,31 = -393,51 — 571,68 - AH% cha ()
AH% cya vy = -74,88 K JI/MOJIb.

3anaua 5. Vcnone3ys ypaBHenne Kupxrodda it HeOoIbIIoro TeMneparypHoro HHTEpBajia pacCuiTaTh
TeroBoi 3¢ deKT peakuu

CH30H 1y +3/202=COx2()+2H20(r

npu Temneparype 500K u nasnenuu 1,0133x10° ITa.

Peumienue: [1o qaHHBIM NPUITOKEHNS CHaYalIa PACCYUTHIBAEM TEIUIOBOH ¢ ekt peakumu mpu 298K:
AH® 208 = (AH% co2 + 2 AH% H20) — (AH chzon +3/2AH% 02) =

= (—393,51-2x241,8) —(-201,00 + 3/2x0) = —676,13 x{x/M0mb.

3nas AH® 298, MOkHO 110 ypaBHeHHIO Kupxrodda paccunrtars TemnoBoit agdext peakuun npu S00K:
AH 12 = AH 1 + AC®(T2 - Ty)

rae AC°, — N3MEHEHHE TEIUIOEMKOCTH B XOZ€ peakuu. ETo MOXXKHO OMPENeNnuTh TAKIM 00pa3oMm:
ACOp = z:r]i(:pinpozl. - Znicpi Hex. —

= (C%co2 + 2C°pr20) — (C°pcrzon — 3/2 C%o02) =

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

W 3Ha4YMT, TerioBoi 3¢ ekt peakuun npu S00K pasen:

AHC 500 = AH® 298 + AC°,(500-298) =

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



3anaua 6. 3nauenue ctangapTHO SHeprun [ n06ca AG® peakuu
CH3COOH 1y+C2.HsOH =CH3COOC2Hs)+H20(r)
paBHO —3,434 x/[>)x/Monb. Beraucnure koHcTaHTH paBHOBecus K, 1 K. KakoB Oyzner coctaB paBHOBeCHOU
PEaKIIMOHHOM CMECH, €CJI B PEaKIIHIO BBEICHBI | MOJIb KHCIOTHI M 2 MOJISI CITUpTA?
Pemenne: Bocnons3yemes cootnomenneMm AG%= — RTINK,, u3 kotoporo mony4daem
AG® - 3,434
InKp=— =— = 1,386
RT 8,314x103x298
u 3HaunT K,= ¢1%% = 3,9989 ~ 4.
K.=K,(RT)™", a Tak kak An =2 —2 =0, to K. = K,= 4.
Jlns Toro, 9TOOBI OTBETHUTH HA BOIIPOC O COCTaBE PABHOBECHOM pPEaKIIMOHHON cMecH, HeOOXOAWMO B
o0rmieM BHJIE MPOAHATM3MPOBATh HAYAJIbHBIM U PABHOBECHBIH COCTaB PEaKIIMOHHON CMECH:

CH3;COOH + C,HsOH = CH3COOC;Hs -+ H,O
Ucxonnsrii 1 2 0 0
COCTaB, MOJIb
PaBHOBeCHBIH 1-x 2-x X X
€OCTaB, MOJIb

BbIpasuM KOHCTaHTY PaBHOBECHS Yepe3 PABHOBECHBIE KOJMYECTBA MOJIEH BEIIECTB:
X oX
Ki=—=4
(1—x)(2-x)

U pelIM YpaBHEHUE OTHOCUTEIILHO X:
x2=(1-x)(2-x)= 4; x>=(2-3x+x?)=4; x*=8-12x+4x?; 3x*-12x+8=0
D = V144-96=6,928; u 3uauuT
12 + 6,928 12 - 6,928
X;=—— =315 moms1; x2= ———=0,845 mous.

6 6

3HaueHue = 3,15 Moi.X1 He MeeT PU3NIECKOro CMbICTA (TaK KaK U3 2 MOJIEW CITUpPTa HENb3s MOJTYYHTh 3
MOJIS 3THaneTara) U oropacsiBaercs. Takum o0pa3oM, COCTaB PEAKIIMOHHOM CMECH IPH PaBHOBECHU
OyzeT crnemyronmm:

YKCYCHOM KHCIOTBI: 1-0,845 = 0,155 Mo,
crjpra: 2-0,845 = 1,155 moms,
JTHJIAIleTaTa: 0,845 mons,

BOJIBI: 0,845 momns.

3anaua 7. Beipa3ure u3BecTHbIM BaM crioco0oM KoHueHTpanmto pactBopa 10 r NaCl B 100 mi (T) BOJBL.
B kauecTBe criocoO0B BbIpaKEHHUS] KOHLIEHTPALIMH UCTIONIB3YHTE:

1) MONSIPHYIO BECOBYIO KOHIIEHTPAIIHIO (MOJISIIBHOCTE);

2) MOJISIPHYIO 00BEMHYIO KOHIIEHTPAIHIO (MOJISIPHOCTB);

3) HOpMaITbHOCTH (MOJISIPHYIO KOHIIGHTPALIMIO SKBUBAJICHTA) ;

4) MOJSITBHYIO (MOJISIPHYIO) JIOJIIO;

5) Tutp;

6) BecOBOIi MPOIICHT;

7) uncio TpaMMOB pacTBOpeHHOTO BemrecTBa Ha 100 T pactBopuTesst (K03 UITHEHT PACTBOPHUMOCTH
MIPH JAHHBIX YCIOBHSIX).

Pemienue:

O0Oo3Hauenue|Ha3Banue u OMpEaACIICHUC

Cnm MonspHasgs BecoBasg KOHIEHTpamus (MOJSUIBHOCTB) -  YHCIO  MOJEH



pacTBOpEHHOTO BemecTsa, mpuxosmeecs Ha 1000 T pacTBopuUTEs.
c Monspras o00béMHas KOHIEHTparus (MOJSIPHOCTB) - YHCIO  MOJeH
M .
PacTBOPEHHOTO BEIIECTBA, CO/IeprKaleecs B 1 TuTpe pacTBopa.
CH(i) HopmanpHOCT - dYHCIIO TpaMM-IKBHUBAJCHTOB pPACTBOPEHHOTO BEIIECTBA,
’ coJiepkaiieecs B 1 turpe pactBopa.
N MonbHast (MM MOJIIpHAsi) JOJIS - YUCIO MoJied plICTBOLIEHHOTO BEIECTBa,
npuxosnieecs Ha 1 MoJIb pacTBopa.
T Tutp - 4ucIO rpaMMOB PacTBOPEHHOTO BEILECTBA, cojlepKamieecs B 1 M
pacTtBopa.
p BecoBoii nMporeHT - YUCII0 rpaMMOB PaCTBOPEHHOTO BEIIECTBA, COCPIKAIICeCs B
100 r pacTBOpa.
A Uucno rtpamMmoB pactBopéHHOro BlJmiectl]a, mpuxomsmeecs wHa 100 T
pacTBOpHTETS.
Ecnu 0603H29nTS:
C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILECTBA;
M - MOJIEKYJISIPHBIH BEC PacTBOPEHHOTO BEIIECTBA;
Mp - MOJIEKYIISIPHBIH BeC PacTBOPHUTEIS;
n - YUCJIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEILIECTBA;

P - IIOTHOCTH PacTBOpPA, TO:
NNaci= Mac/ Mnaci=10/23+35.5=0.17 mous;

Nnact * M’ H20 (1000 1) 0.17 « 1000
1)Cnm= = = 1,7 moa5/1000 T;
Mu20 100
Nnact ¢ 1000 Mt 0.17 1000
2) Cp = —mmmmmmmm e = = 1,7 momnb/n
100 mut (V HZO) 100
T + 1000
3) Cn = ===mmmmmmmmmee- =; Cn=1,7r3xB/n
C)
TaK)Ke BO3MOXKEH pacueT HOPMaJbHOCTH pacTBOpa 10 cieayloniei Gopmyie:
m X
CN = —-mmmmmmmmeeeeee , rae
2 100

m — Macca, 1; X - MaccoBas g0i1s1, %; D - DKBUBaJICHTHAs Macca, I/T-3KB.

Nacl * NH2o (1 MOJTB) 0.17 1
AYN = oo = i Np-pa= Nnaci+ NHzo ;N = 0,033
Np-pa 5+0.17
Mnact® V’hzo (1 M) 10 1
5T= = ; T=0,1 /M1
V 120 100
MNacl 10
6) P = ----m-omoeee = e ; P=9,09%

Mu20 + MNaci 100+10
7) A =mnaci/ M 120 ; A=0,11/100 r Boas!

3agaua 8. B 100 r Boxsr pactBopero 1,53 r runepuna. JlaBmenue mapa Boas! npu 298K pasuo 3167,2
H/m?. BelupcnuTe: a) HOHMKEHHE JABJICHUsA Hapa BOAbI HAJ PACTBOPOM; 0) TeMIEparypy KHIECHHUS
pacTBopa; B) TEMIEpaTypy €ro 3aMep3aHHus; T') €r0 OCMOTHYECKOE JIaBIICHHE.
Pemienue:

a) B coorBercTBHM C 3aKOHOM Payinsi OTHOCHTENHHOE IMOHIKEHHE NaBJICHHS PaBHOBECHOTO C
pacTBOpOM Mapa paBHO:



= = Xl‘J‘la

rie Xrq — MOJIbHAS JI0JIsI TJIMIIEPUHA B PACTBOPE.
Xra = Neal (New+ Niopsr), TIE N — KOJIMYECTBO BEIIECTBa (MOJIB).
Npore=100/18 = 5,555 mounb; Ny= 1,53/92 = 0,017 moinb;

3Hauur, X=0,017/(0,017 + 5,555) = 0,003,
1 TOrJa Ap/3167,2=0,03; AP =95,02 Ila.
0) IloBblieHWE TEMIIEPATYphl KUICHUS PACTBOPa HEIJICKTPOIMTA MOXKHO BBIYHCIUTH TI0
30yJUTHOCKOITMYECKON opmyIie:
K,m 1000
ATKI/IH = -
Ma

rae K, — s0ymmmockonnyeckass KOHCTaHTa pacTBopuTens (mns Bombl oHa paBHa 0,52); m — macca
PAacTBOPEHHOTO BELIECTBA B rpaMMax; M — ero MoJisipHas Macca;
a — Macca pactBopuTtens B rpammax. Orcrona

0,52x1,53x1000
ATwun = =0,086°.
92x100

CrnenoBarebHO, TEMIEpaTypa KHIIeHUs pactBopa 6yaeT pasna 100,086°C.
B) Ilonmwxenue (mempeccus)  TeMIepaTypbl 3aMep3aHMsl pacTBOpa pacCUUTHIBAETCS IO
KPHOCKOITUYECKOH (popmyie:
Kim 1000
ATzzu\/l: -
Ma

rie Ki—kprockonuyeckas KOHCTaHTa pacTBOpUTENS (11t BOAHI 1,86):
1,86¢1,53¢1000
ATsan = = 0,3090
92100

CrenoarenbHo, pacTBop Oyzet 3amep3ars npu —0,309°C.

I) B COOTBETCTBHM ¢ 3akoHOM Banrt—Todda ocMmoTnueckoe paBieHHe B pacTBOpax
HEBJICKTPOJIMTOB MOKHO PACCUUTATH 110 YPABHEHHIO
nt = CRT,
rae C — MoJisipHasi KOHLIEHTpaLus pacTBopa.

IIpu nepecuere B cucteMy CU KOHIEHTpamus J0JDKHa ObITH BbIpakeHa B MoOyb/M°. Cumtas
TUIOTHOCTh PAaCcTBOpPa PAaBHOM IJIOTHOCTH BOJIBI, TIOJTYYHM:

1,53¢1000
C=——=0,17 mons/1 = 0,17x10° mons/m>.
90100

Torma
n=0,17x10%8,314298 = 4211872 I1a (= 4,2 atm).

3agaya 9. Paccumraiite 0cMOTHYECKOE JIaBJICHHE BOJAHOTO PAcTBOPA XJIOPUAA KAJBIH C KOHIIEHTpaLnei
0,05 mons/n npu Temnepatype 37°C. Crenens aucconuanum
(nonmszauuu) CaCl; paBHa 97%. Kakum 3TOT pacTBOp SBISETCS O OTHOIIEHHIO K IJIa3Me KPOBH: TUIIO-,
TUIEP- UIN U30TOHUYECKUM ?
Pemenue:
OcMmoTHYECKOE TaBIEHHE PACTBOPOB 3JIEKTPOIUTOB PACCUUTHIBACTCS MO ypaBHeHHIO BauT - ['odda:
Toew= LCRT,
rae 1 - u30ToHudeckuit koaddunuent Bant — 'odda



C — xoHIEeTpanys pactsopa ( MOJIB/JI, MOJIb/M® )
R — yHuBepcanbHas ra30Bast MOCTOSTHHAS
T — Temnepatypa, K

Pacuer v 1=1+a(v-1),
IJIe O - KXKYIIascsa CTENCHb UCCOIUAIINN DIIEKTOPIINTA
V - 4UCII0 YacTull (HOHOB), HA KOTOPBIMIUCCOIIMUPYET MOJIEKYIIa
snextpomura CaCly¢<> Ca?t + 2CI
(v=3); 1=1+09783-1)=1+194=294
Toew= LCRT = 2,94 - 0,05 - 0,082 - 310 = 3,74 aT™m.
WIK:  Toew = 2,94 - 0,05 - 10% 8,314 - 310 = 378868,98 na
T.K. Toen p. CaCla= 3,74 aTM<TocuIlIa3MBI KpOBU (7,6 aTM)
CremoBaTeIbHO 3TOT PACTBOP THIIOTOHMYCCKHH.

3anaua 10. PaccunraiitTe KoIM4YecTBO BOJSHOTO Mapa, HEOOXOAMMOTro AJsl meperoHku 10 Kr aHWIIMHA,
€CIIM CMeCh aHWJIMHA C BOJIOW Ipu atMocdepHoM aaBieHud kunuT npu 98,4°C. Tlpu 3Toit Temmepartype
JlaBJieHuE BOASIHOTO mapa paBHo 94605 I1a.
Pemenue. Koapduimenr pacxoma mapa M,/M, npu meperoHKe ¢ BOASHBIM IaPOM PACCUUTHIBACTCS 1O
YpaBHEHHUIO:

meBMB

mapaMa

e My U My—Macchl BOABI U aHWIMHA, My B M, — MOJIIpHBIC MAaccChl BOJABI M AHWIHHA, Py U Pa —
napyanbHble JaBJICHHUS TAPOB BOJBI M aHWJIMHA MTPU TEMIIEpaType MePErOHKH.
Pa HAXOAMTCS C TOMOIIBIO 3aKoHAa J[abTOHA KaK Pa3HOCTh MEXIY HOPMaJIbHBIM aTMOC(HEPHBIM
JIABIICHUEM H Ps!
pa = 101325 ITa — 94605 ITa = 6720 Ila.
Orcrona:
m;94605e18 2,72
= = =272

m,67200931

CrnenoBaTenbHO, s TIeperoHky 1 Kr aHuinmHa TpeOyercs 2,72 Kr BOASIHOTO mapa, a st 10 kr aHunmmHa
ero moHajgoourcs 27,2 Kr.

3anaua 11. PactBop, conepxamuii 0,8718 Monb/11 TpOCTHUKOBOTO caxapa, pu T = 291K, u30TOHHYEH C
pactBopoM xyopuaa Hatpusi, coxepkamuMm 0,5 monw/nm NaCl.Paccuwraiite: a) HM30TOHHYECKHNA WU
OCMOTHYECKUN KOA(PPUIMEHTHI JJIs1 XJI0pUAa HATPHSL; 0) KAXKYIYIOCS CTETIEHb €ro JUCCOIUAIHH.
Pemenue:

a) Jlns pacTBOpa caxapa OCMOTHYECKOE JaBJICHHE PacCUUTHIBAETCs MO ypaBHeHHI0 Bant-I'odda
quts HeanekrponutoB: w1 = C1RT; a mms pactBopa NaCl o ypaBHenuo mist anekTpoianutos: mz = iICRT,
rae i—M30ToHnYeCKHid Ko puiueHT. Tak Kak OCMOTHYESCKHE JIaBJICHHS PACTBOPOB PaBHbI, T.C. M1 = T2, U
3naunt C1RT = iC2RT.

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

[o BenmurHE N30TOHUYECKOTO KO3 (DUIIEHTA PACCUUTHIBAEM OCMOTHYECKUN KO GUIUEHT
g=ilv=1,7436/2 = 0,8718,
I7Ie V— YUCII0 HOHOB, 00pa3yIOLIUXCsl IPHU AUCCOLHUALINN OJHOU MOJIEKYIbI.

0) Kaxxymyrocs cTeneHb TUCCOIMAUK O BBIYHCIISIEM C TIOMOIIBIO YPaBHEHUS, CBA3aBIOLIETO €€ C
WU30TOHUYECKUM KO PUITHEHTOM:
i=1l+a(v-1);

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

3agaya 12. /s mpenoTBpamieHus YaCTHYHOTO PasIOKEHHs JIEKAPCTBEHHOTO IperapaTa B KHILSIIEM
BOJIHOM PAcTBOpE MPH OTTOHKE BOJBI HEOOXOIUMO TOHU3UTh TeMIiepaTypy kureHus Ha 20°. Beraucnute,
KaKoe JIaBJICHUE IIPHU STOM HAJI0 MOACPKUBATh B IEPETOHHOM anmnapate. TemnoTa ucnapeHust BOAbI

40660 Tx/MoIb.
Pemenue: Vcnons3yem s pacuera ypaBHeHue Knaneiipona—Knaysuyca:



pZAHMcrL (TZ - Tl)

In

piRT1eT,

Cuuras, yTo TemmepaTypa KUIEHUS! pacTBopa |2 MPH HOPMaJbHOM atMocdepHOM aaBieHnH p,=101325
I1a paBra 100°C (373K), noacraBuM 3HAYCHUS:
10132540660(373 — 353)
In = . =0,7428.
p18,314 353373

orcioza Inp1=1n101325 — 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3HauMT, TpeOyeMoe aapiienue p1 = e1%78%2 = 48204 Ia (0,47 at™.).

3agaua 13. Paccuuraiite 00nembl 0,1 M pacTBOpOB YKCYCHOM KHCIIOTHI U arleTaTa HaTpHsl, HEOOXOAMMbIe
Jutst ipurotoBieHus 20 M arieratHoro 0ydepHoro pacrtsopa ¢ pH = 4.
Pemenne. Tak Kak KOHIIEHTPALMKM PACTBOPOB OAMHAKOBBI, PACUYET BEAETCS [0 yPABHEHUIO:

VC.04CC404

pH=pK,+lg———,

VC.K<CC.K4.

rae pKa — mokasarenp KUCIOTHOCTH YKCYCHOM KUCTIOTHI, paBHbIU 4,74;

Vo 1 Vex — COOTBETCTBEHHO OOBEMbI PACTBOPOB COINPSDKCHHBIX OCHOBaHUS W KHCIOTHL. OTCloa Npu
Cex =Ceo.:

I9Veo/Vex =pH —pKa=4 4,74 = -0,74; Veo/V.ex = 10074 = 0,18.

IMpunumast Vo = 20 — Ve, momyaum (20-Vex )Vex = 0,18;

OTKyJia 00beM pacTBOpa YKCYCHOU KUCIOTHI V¢ = 16,95 mi1, 1 00beM pacTBopa arjerata HaTpust Vo =
20 — 16,95 = 3,05 mu.

3apaua 14. V3 1 1 BomHOrO pacTBOpa, coaep:kamero 1 r moma, HOA SKCTPATHPYIOT CEPOYTIIEPOIOM.

Koaddumment pacripenenenus nojia Mexxay Booi u cepoyriepogom paser 0,0017. Paccuunraiite:

a) Maccy MoJia, OCTaBIIErocs B BOJHOM PAacTBOPE IOCIE OJTHOW OTEepaluu SKCTparupoBanus oobemMom 40
MJI 3KCTPareHTa;

0) Maccy noza, OCTaBIIETOCs B BOJHOM PacTBOpE Mmociie 4-X KpaTHOTO SKCTPArupoOBaHus MOpuusMu 1o 10
MJI CepOyTIepOoa;

B) MaccCy MoJia, KOTOpasi U3BJIEUYETCS CEPOYIIIEPOIOM B cirydasx (a) u (0);

I') CTETICHb W3BJICUCHHUS HOJia B ciiydasx (a) u (0);

Jl) Y9UCII0 OTepaIuii SKCTparupoBaHust moprusMu mo 10 mur cepoyriepoma, HEOOXOIWMBIX, YTOOBI
U3BJIEYb U3 BOJHOr0 pactBopa 97% uona.

Pemenue.

a) Bocrione3yemcst ypaBHEHHEM ISl OTHOKPATHOM SKCTPAKIIHU:

KV:  1e0,0017¢1000
M1 = Mo = =0,041r,
KV1+V; 0,0017¢1000+40

rae K — xoa¢g¢unmenT pacnpeneneHns pacTBOPEHHOTO BEIECTBa,;

Mo — Macca noza (T) B UICXOAHOM BOJTHOM PacTBOPE;

M; — Macca “oja, OCTABIIIETOCS B BOJHOM pacTBope (paduHaTe) mocie
OJHOKPATHOM ONepaluy 3KCTparupoBaHus;

V1 — 00BbeM UCXOTHOTO BOJHOTO pacTBopa (Mi);

V2 — 00bem skcTpareHTa (Mi1) B OJHOHN ONEpanuy 3KCTPAarupOBaHMS.
0) B cnmyyae MHOTOKpaTHOH SKCTpakUuK B paduHaTE OCTACTCS

KV1n ~—0,0017e1 4

m=mo -- = le -f--m- = 0,00044 r,
KV1+V; 0,001741000+1p

rA€ N— Y9HUCIIO0 OTepallii| SKCTpaupOBaHHsL.

N~ —



B) llepeiizieT B AKCTPaKT MpU YETHIPEXKPATHOM IKCTPAarHPOBAHHIH
m, = mg—m =1 — 0,00044 = 0,99956 r.
Maccy KCTparupoBaHHOTO BEIIECTBA MOXKHO PACCYUTATh M C TIOMOIIBIO APYTOTO YPaBHEHUS:

r) CTerneHb M3BJICUCHHUS BBIUMUCIUM KaK OTHOILICHHE MACChl MOAA, TIEPEIICIIIero B dKCTPAKT, K
Macce ero B UICXOJJHOM BOJHOM pacTBope. B mepBoM ciydae:

KV 0,00171000  *
m=me[l- — ] =1e[l =0,99956 r
KVi+V; 0,0017¢1000 + 10

a1 = (1-0,041)/1 = 0,959 upiz 95%;
BO BTOpPOM Clly4ae:
a2=0,99956/1 = 0,99956 w1 99,956%.
) Uucimo SKCIpakiuil [lsi TOCTHXKCHMsI 3aJaHHOM CTeleHM wu3BiiedeHus npu V=10 M1, Haiizem c
MTOMOIIIBIO YPaBHEHUS, HICTIOJIb30BAHHOTO B TI. (B):

KV,

a=m/my=1-(——); 0,97=1-0,145"; 0,03 =0,145".

KV1+V;

Otcrona
g 0,03 =nlg 0,145; n=1g0,03/lg 0,145 = (-1,5229/-0,8386) =1,82.
T.e. uncno sxcTpakuuii paBHo a8yM (1,82~2).

3agaya 15. Beraucnuth faBieHre, HEOOXOANMOE UI TIOHMKCHHS TEMITepaTyphl 3aMep3aHus BOJIBI Ha
1°,u TemmepaTypy, Mpu KOTOPOH OyAET MIaBUTHCS Jie MpH MOBbIIeHUH naBieHus Ha 1 atM. [Ipu 0°C
yAenbHas TeIUIoTa IUIABJICHHS JIbJla paBHA 333,5x10° JIx/kr, miaotHocTh Boabl 0,9998x10° kr/me,
wI0THOCTG Jibaa 0,9168x10°% kr/m®.
Pemenne: Vcnonb3yem ypaBHenue Kameipona s (a30BbIX NMPEBPAIICHUNA B OJHOKOMIIOHEHTHBIX
CHUCTEeMaXx:

ApL

AT TAV

rae Ap/AT — u3meHeHue naBieHus (pa3oBoro npeBpalieHus IpyU U3MEHEHUH TeMIeparypbl Ha 1 rpamayc; L
— ynenbHas TemioTta (azoBoro mpeBpamienus npu temmeparype T; AV = (Vi — Vi) — H3MeHeHue
yIEIBbHOro 00beMa mpH (Ha3oBOM HepexoIe.
V nenbHble 00bEMBbI — BEIMUMHBI 0OpATHBIC INIOTHOCTH, CJICOBATEIBHO:

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

Ap 333,5x10°

= = -134,8x10° I1a/K
AT 273(-9,06x107)

3HaK «MUHYC» YKa3bIBae€T Ha TO, YTO JUIsl YMEHBIIEHHUS TEMIIEPATypbl KPHUCTAILTU3AIUH BOJBI (WK
IJTABJICHUS JIbJIa) JABJIICHUE JOJDKHO OBbITh MOBBIICHO. Clie0BaTENbHO, IS TIOHMKEHUS TeMIIepaTyphl
3amep3anus Bojbl Ha 1°C He0OX0AUMO JaBieHue ToBbICUTh Ha 134,8x10° [Ta (umu 133 atm), T.e. moBeCTH
ero 10 134 atm.

W3meneHnue Ttemrieparypbl (pa3oBoro mepexoja MpH W3MEHEHWUH NaBICHHs HA €IWHUILy HaaeM c
MTOMOIIIBIO TIPE0OPa30BaHUs YPABHCHHUS



AT 1
= =-0,0074x10°° K/IIa;
AP -134,8x10°

AT 1
AN —=——=-0,0075 K/atMm;
AP 133

CrefoBaresibHO, MPH MOBBIIICHHH JaBJICHHS Ha 1 aTM TeMmmeparypa IUIaBJICHHs JIbJa YMEHbBIIAETCS Ha
0,0075K u cranoButcs paBuoit —0,0075°C.

3agaua 16. YaensHas snekrpudeckas mposoaumocts 0,175 M pactBopa ammuaka pasHa 4,76x107 Om™
lem™. omsmwxuoCcTs MoHOB NH4* 1 OH™ mpu 25°C cooTBeTcTBEHHO paBHbl 73,5 u 198,3 Om tem?mons 2.
PaccuuTaiite MOJSpHYIO MPOBOJMMOCThH, CTENCHb W KOHCTAaHTY HOHH3AIMU amMMmuaka, ero pKp,
KOHLIEHTPALMIO HOHOB BOZIOpOJa B pacTBope u ero pH.
Pemienne: VYaenmpHas N W MOJSpHas A DJIEKTPHYECKHE IPOBOJAMMOCTH CBSI3aHBI MEXKIy COOOH
COOTHOILEHHEM

N 1000

A=——m,

C

rie C — koHeHTpanus B Mojib/J1, 1000 — nepecueTHbIH K03 (UIMEHT U3 JUTPOB B cM°,
PaccuutbiBaem A:
4,76x10*1000
A= =2.72 Om ‘cm?monp *
0,175

CrerneHb HMOHH3AIMM O MOKHO BBIYMCIMTH C IMOMOIIBIO OTHOIIEHUS O=A/Aw, TIAE Aw — MOJSPHAS
MPOBOJMMOCTD MPU OECKOHEUHOM Pa3BEIICHHH, KOTOpask paCCUUTHIBACTCS 10 3akoHY Konbpayma: Aq= A+
+ A~ (A+ ¥ A_— OJBM)KHOCTH HOHOB):
Ao = 73,5+ 198,3 =271,8 Om *cm?monp
Orcroma o =2,72/271,8 =0,01.

B cootBeTcTBUH ¢ 3aKk0HOM pasBenenus OcrBanbaa K = a?C/(1-a), rae

K — koHCTaHTa HOHHM3aIMK 3eKTposnTa (B JaHHOM ciydae K = Ky

aMMHaKa);

C — KOHIIEHTpAIIUs, BIPOKEHHAS B MOJIB/JI.
Haxomum Kop: Ky=0,012¢0,175/(1-0,01) = 1,77x10°®,
oTCIO/1a pKb =—IgKy, = 4,752.

Konmnentparus nonoB OH™ B pactBope Oyznet paBaaoC:
Con_=0,01€0,175=0,00175 moins/m.
Otcroma pOH =—190,00175=2,76 wu,3naunt, pH=14-2,76=11,24.

3agaua 17. Hamucate QopMyny raibBaHHYECKOTO JJIEMEHTA, COCTOSIIETO W3 MEJIHOTO JIIEKTPOJa,
MOTPY>KEHHOTO B pacTBop cyibdara memd ¢ akTuBHOCThIO 0,01 M M IHMHKOBOTO 3JIEKTPOjA,
MOrpYKEHHOTO B paCTBOP XJIOPHJIA IIMHKA ¢ akTUBHOCTHIO 0,02 M.

Pemienne: OmnopHbIM HOpH  COCTaBICHUM (HOPMYNBl  TaJbBAaHUYECKOTO  DJIEMEHTa  SIBISIETCS
JJIEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUI METAIIIIOB, IPUBECHHBIN HIXKE:

ONEKTPOXUMHUYECKHUH Psii HAPSYKEHUI METaJITIOB

Li K BaCa NaMgAIMnCrzZnFeCoSnPb H, CuHgAgAuU

OcadyeHHe BOCCTAHOBUTEIbLHBIX CBOMCTB (AKTUBHOCTH) CJIEBA HANIPABO

@dopmMyia HaYMHAETCA CO 3HaKa MUHYC B KPYIJIBIX CKOOKaX, 3aT€M YKa3bIBaeTCsl METall, HaXOosIuiics
cleBa B psAy HANpsDKEHUH, B HYJIEBOW cTeneHH okucieHHs. CTaBUTCS BEpTHKAJIbHAs 4epTa, MMEIoIas
3HaUEHWE TPAHULBI pasfena MEXIy METalIOM M MOHOCOJAEpKaIllMM pacTBOPOM. 3a HEl yKa3bIBaeTcs
aKTUBHBIN MOH. Jlanee cienyeT BepTHKalbHAs IBOMHAs depTa, 0003HAUaroOIasi I'PaHUILy MEXIY ABYMs
MOTy?JIEMEHTaMH W TOKasblBaromas, 4o Auddy3HbIl MOTeHIMaNn ycTpaHeH. 3a ABOHHOHN uepTol (B
3epKaIbHOM TMOPSAKE) YKa3bIBAaCTCS AKTHBHBIM HOH BTOPOIO MOJYdJIEMEHTAa M, 4epe3 OAWHApHYIO



BEPTHKAIBHYIO YEpPTYy, METAJUI B HYJIEBOW CTENEHH OKHUCIICHHS, HAaXOISAIIUNCS B IIEKTPOXUMUYECKOM
psimy crupaBa. 3a HUM CJeIyeT 3HaK «IUTIOC» B KPYTIBIX ckoOKkax. [lom KaapIM W3 aKTHBHBIX HOHOB
MOAMKUCHIBACTCA COOTBETCTBYIOIIAS €My aKTUBHOCTh M3 YCJIOBHS 3aaur. KoHEUHBIN pe3yapTaT AOKEH
BBITJISICTh CJICAYIONUM 00pa3oMm:

() Zn®| Zn** || Cu*" | Cu° (+)

0,02M 0,01M

[MpumeuaHue: BMECTO aKTHBHOTO MOHA IMO3BOJUTEIILHO YKa3bIBaTh TAKXKE U TMOJHYIO OpyTTO (hOpMYyITy
COJIH, B PACTBOP KOTOPOI HNOrPYKEH COOTBETCTBYIOIIHNI 3JIEKTPOI.

3amaua 18. Paccuuraiite snekrpoanbie noteHimansl, JJ{C rampbBaHuueckoro anementa (—)Zn|ZnSO4
(c=0,5M)||CuSO4 (c=1M)|Cu(+), uamenenune sueprun ['m66ca AG® M KOHCTaHTYy PAaBHOBECHS PEaKIIHH,
poTeKaroleil B HeM npu 3ambikanuu nenu (T=25°C).
Pemenue: IloTeHIMABI 3JIEKTPOIOB BEIUUCIUM C IOMOLIBIO ypaBHeHUs HepHera:

RT 0,059

Eme™ me= E°Me™ met Iname™ = E°me™ met 7lgaMen+y
nFn
rae E°Mm™Me— CTaHmapTHBIA 37eKTpomHblii moreHiuan (cMm. Ilpwioxenue); ame”” — aKTHBHOCTD

COOTBETCTBYIOIIMX HOHOB B PACTBOPE; N — YHCIIO 3JIEKTPOHOB, YUaCTBYIOIIUX B AJIEKTPOAHON peakuuu; F
—uucino Papazges (96500 Ku).
st pacdeta akTHBHOCTH a = YC HaX0JIUM B CIIPaBOYHHUKE KOA(PPHUIMEHTHI aKTUBHOCTH Y COJIEH 1
MOJCTaBJISIEM MX 3HAUCHHUS:
acuz+ = 0,043%x1=0,043 moman/1; aznz+ = 0,063%0,5=0,0315 Mob/m1.
Otcrona
Eci?*icu= +0,337 + (0,059/2) 1g 0,043 = +0,297 B;
Ezn?*/z0 = -0,763 + (0,059/2) 1g 0,0315 = 0,807 B.
W, 3Ha4MT, SNEKTPOABIKYIIAs CHJIa paBHA
E=E+—-E_ =+0,297-(-0,807) = 1,104 B.
Mexny AG® peakuuu, NpoTEKAKOIIEN B rabBAHUIECKOM dJIeEMEHTE, u cTanaapTHoi DJIC cymiecTByeT
CBsI3b, BEIpaxkaemast ypaBHeHHeM: AG® = —nFE°.
CrangaptHas 3/1C paccunThiBaeTCsl Kak pa3HOCTh CTaHAAPTHBIX 3JIEKTPOAHBIX MoTeHnuanos: E° = E% —
E°_. 3naunt
E° = +0,337 —(-0,763) = 1,100 B,
n AG® = —209650001,100 = 212300 Ix/MOIb.
Koncranra paBHoBecus peakunu (K. = K;) Haxoaurcst ¢ noMoIIbio ypaBHEHUS
AG° = —RTInKp,
otkyma InK, = InK, = — AGYRT = — (-212300)/[8,314(25+273)] =
=85,6887 u K,=K,=¢e%%" =1 64x10%.

3agaua 19. PaccunraTs pacTBOPUMOCTh M MPOM3BEIEHHE PACTBOPUMOCTH Cynbduaa nuHka mpu 25°C.
DNEKTPOABMKYINAS CHJIa KOHIIEHTPAIIMOHHOTO TaIbBAHUYECKOTO AIEMEHTa

1 2
Zn | ZnS || ZnSO4| Zn
a=x (C=0,5M
paBHa 0,276 B.
Pemenne: 5/1C naHHOrO0 KOHLIEHTPALMOHHOTO 3JIEMEHTA ONPEENIAETCS YpaBHEHUEM:
0,059 az,F*, )
E= Ig

naz**,

IIpumeM, 9TO azn’*, (1) — KOHIEHTpanus (aKTUBHOCTH) MOHOB IIMHKA B HACBIIIEHHOM pacTBOpe ZNS,
paBHas x. Torga az’', 2 = yC= 0,063x0,5 = 0,0315 (cM. mpeapLyLIyIo 3a1a4y).
Otciona



az’’, @ nE 0,2762
Ig = = =9,3559;
X 0,059 0,059

az’', @
= 1093%59 = 2 2693x10° ;
X

v janee: X =az’, @) = 0,0315/(2,2693x10°%) = 1,391x10,

3HauuT, KOHIIEHTPALU CYIb(HU/Ia UHKA B HACKIIIEHHOM PacTBOPE PaBHA
1,39x107* Monw/1n, a ero Npou3BeEHHE PACTBOPHMOCTH —

TP = Cz,2*eCs? = x2 = (1,39x101)2 = 1,93x10°22

3apaua 20. DnexTpoaBwKyimas cuia E 3neMeHTa, COCTaBICHHOTO M3 BOJAOPOIHOTO U HACHIIEHHOTO
KaJloMenbHoro snektponoB mpu 25°C pasHa 0,4185 B. Uemy paBuel pH pacTBOpa, ¢ KOTOphIM
KOHTAKTHUPYET BOJAOPOIHBIN JIEKTPOJI, U aKTUBHOCTH HOHOB BOJIOPOia B HEM?
Pemenue:
E-Ex»
pH=—"—;
0,059

(ToTeHIMA KATOMENBHOTO AIeKkTpoaa 6epem u3 [Ipumoxenns). Orcronga
pH = (0,4185-0,2415)/0,059 = 3 ;
aps = 101 =102°=0,001 mous/11.

3agaua 21. KoHCcTaHTa CKOPOCTH OMBUICHHSI 3THianeTaTa ruapokcuaom Hatpus npu 10°C pasna 2,38
MuH *. OnpenenuTs BpeMsi, HEOOX0qUMOe Ui oMbLIeHUsS 90% 3THianeTaTa, €CiM PEAKIMOHHAsA CMECH
nonyuensl cmenieHueM 11 0,05 H. pacTBopa 3TUIALETaTa C:

1)1 1 0,05 1. pactBopa NaOH; 2) 1 1 0,1 u. pactBopa NaOH.

Pemenue:

1) Peakuust oMBIIIEHHUS dTHJIAIETaTa B IMIEJIOYHOMN cpele SBISETCS peakiue BToporo mopsiaka. B coydae
paBeHCTBa KOHLEHTPALMH 3Hpa U IMIEeI0YH BOCIIONIB3YEMCSl YPABHEHHEM :

1 X 1 X
k=—e—— orkymat; = —e——,
tp  a(ax) ka(a—x)

rIe @ — MCXOJHOE KOJMYECTBO MOJICH; X — KOJMYECTBO IMPOPEArupoBaBIICTO BEIIECTBA K MOMEHTY
BpeMeHU t.
OO0muit o0beM cMecH 2 1, IMOITOMY KOHIIEHTpAIMS BEIIECTB BCJIEICTBUE pa30aBIICHUS
YMEHBILIUTCS B JIBa Pa3a U 3HAYMT,
a= 0,025 moaw/a, x=0,025¢0,9 =0,0225 momn/m.
Orcrona
1 0,0225

1=

=151,2MuH.
2,38 0,025(0,025-0,0225)

2. Bo BTOPOM CJiIydya€ KOHICHTpALUH aq)npa n mICJIoYnu HCOJUHAKOBBI, IMO3TOMY HGO6XO,I[I/IMO
HCIIOJIb30BAaTh YPABHCHUC!

1 b(a—x)
k= In
t2(a-b) a(b—x)

Eciu a - HauanbHas KOHIIEHTPAIMs STHIAleTara, a b — HauanbpHas KOHIEHTpanus meaoun, To a = 0,1/2
= 0,05 mounn/ir; b =0,05/2 = 0,025 mons/ir; x=0,025x0,9 =0,0225 Mous/m.
PerraeM ypaBHEHME OTHOCUTENBHO {2



1 0,025(0,05-0,0225)
t,= In = 28,65 MuH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

3agaua 22. KoHcTanTa cKOpOCTH TUCCONMAMK GocreHa

COCl; =CO + Cl;

npu Ttemneparype 382°C pasna 0,5x102 mun, a mpu Temneparype 482°C — 67,6x1072% mun’.
PaccuunTath: a) 3HEpPrUI0 aKTUBAIIMK PEAKLIUH;

0) KOHCTaHTy CKOPOCTH peakuuu npu Temreparype 425°C; B) KonmdecTBO (ocTreHa, KOTOPOE PA3IOKHUTCS
npu temneparype 382°C 3a 100 MHHYT mocie Hadajna peaklHd, €Cli HadalbHOE COJIEepXKaHHWE ero
COCTaBISUIO 1 MOJIB/I.

Pemenne:
a) Pacuer sHeprum aktuBanuu E* BejeM 1o ypaBHEHUIO:
TlTZRkZ
E*= In ,
To-Tiks

rae: ki u ko — KOHCTaHTBI CKOPOCTH PEaKLMH COOTBETCTBEHHO PH
temniepatypax T1 u To. IloacrasisieM 3HaueHus:
65507558,314 67,6x10°2
E*= In =201740,3 JIxx/momb ~ 201,7 xJI>x/MOIb
755-655 0,5x10?

0) lns pacyera KOHCTaHTBI CKOPOCTH peakuuu npu 425°C Bocmonb3yemcs TeM K€ ypaBHEHUEM U
HalJIeHHBIM 3HaYeHueM E*,

ksE*T3s— T
In S —
ki R T3T:

Pemiast 310 ypaBHEHHE OTHOCHTENBHO Ka, moyunm:
201740  698-655
Inks = . +1n 0,5x102 =-3,016,
8,314 698x655

oTkyna ks = 016 = 0,049.
B) Peaknus auccommamuu (ocreHa spiseTcs peakiueil mepBoro nopsaka. 1103ToMy KoJIHYECTBO
IIpOpearkupoBaBLIero GOCreHa MOKeT ObITh PACCUMTAHO 110 YPABHEHHIO:
1 Co
k= In . TIe
t

Co — ucxoaHas KOHIEeHTpanus BemecTBa; Co—X — KOHLUEHTpauusi K MOMEHTY BpeMeHH {; X — 4ucio
MOJIEH TIPOpearupoBaBIlIero BENIECTRA.

HOJICTaBHSISI B 3TO YpPaBHCHHC 3HAYCHUEC KOHCTAHTblI CKOPOCTH pE€aKIuu, BpEMsA OT Haydajia
PeaKIMu ¥ UCXOTHYIO KOHLIEHTPALIUIO, PeIlIacM ypaBHEHHE OTHOCHUTENBHO X:
0,5x1072 = (1/100) In [1/(1-x)];
In[1/(1-x)] =0,5; In(1-x)=-0,5; 1-x=¢7%°=0,6
1, OKOHYaTeIbHOo, X = 0,4 MoJIs.
Taxum obpazom, mpu temreparype 382°C 3a 100 MUHYT OT Havyalia peaklui KOHIEHTpanus (hocrena
yMeHbIIUTCS OT 1 10 0,6 MOJIB/JI, TaK Kak B KaXKI0M JuTpe pasnoxurcs 0,4 mons ocreHa.

3agauya 23. Bo ckoibKO pa3 BO3pACTET CKOPOCTh PA3IOKEHUS CYNb(anuia HaTpysl B TJIa3HBIX KaTUIaX
pH ToBbIeHud TemmepaTypbl oT 20 no 80°C? TemnepaTypHblii KO3()(HUIIMESHT CKOPOCTH PEaKiluu
paBeH 2.
Pemenue:

Bocnons3yemcs cooTHomenneM Vra/Viri = Kra/kri= v ™/10, rae y=2, T»=80°C; T1=20°C:



Vt2/V11 = 26 = 64,
TO €CTh CKOPOCTH Pa3JIOKEHHS BO3pacTeT B 64 pasa.

3anaua 24. Paccuuraiite Bpemst pa3pylieHus a’dpo30ipHOro npemnapara «Kampomen» Ha 10%, cunrtas
KOHCTaHTY CKOPOCTH PAa3JIOKEHHS OCHOBHOTO [IEHCTBYIONIETO BemlecTBa ((yparuinHa) paBHOM
1,2x107° wac™* npu 20°C.

Pemienne: Cunras ucxonHoe KonudecTBO BemiectBa paBHBIM 100%, W MCHONB3Ysl KHHETHYECKOE
ypaBHEHHUE IS peakuuy 1-ro mopsiaka

1 a
k=—In——omy
t a—Xx
HOJTYYHM:
1 100 0,1053
t=—In = = 8775 ygacoB ~ 1 rog.

k  100-90 1,2x10°°

3anaua 25. B TeueHne Kakoro BpEMEHHU Yepe3 pacTBOp Cyibdara Meau HeoOXOAWMO MPOIYCKaTh TOK
cwioi 1,5 A, uroObl u3 Hero 6,4 r. Mmeau ?
Pemenue: Ilo 3axkony dapajmes Macca BBIIEIHBIIErOCs BEIECTBA MPHU IEKTpoIH3e (B TpaMMax) m =
OJt/F, rue
D — BNIEKTPOXUMHUUECKHI SKBUBAJICHT BEIIECTBA
J — cuna toka (amriep)
t — Bpems (Cek) Kynon
F — aucno ®apanes 96494 K/r-axB (——— ) mmm 96500 K/r-3kB.
T-9KB
aﬂeKTpOXI/IMI/I[IeCKI/IM OKBUBAJICHTHOM HAa3bIBACTCA KOJMYECTBA BCHICCTBA, BBIPAXKCHHOC B I'paMMax,
BhIZIeTIsieMOe 1K 3JIeKTpUYeCcTBa, IMPOXOIAIINM Yepe3 AIEKTPOIIHT.

A — aToMHas Macca; n — BaJICHTHOCTb

Jst menn 63,54
D=— =31,771/k
2
mF 6,4 - 96500
t= = =12959,8 cex =216 mun = 3 4. 36 MUH.
2] 31,77-15

HpI/IMepBI peuieHus 3aaa4 1o KOJ'IJ'IOPIZ[HOﬁ XUMHH

3agaya 26. Haiitn moBepXHOCTHOE HATSHKEHNE aHIINHA G, €CIM CTATarMOMETPHYECKUM METO/IOM TTPH
20°C monyd4eHbl ClaeaylolMe MaHHbBIC: YWCIIO Kamelb aHuwidHa N = 42, Boasl N,=18. IL10THOCTH
anunmHa p=1,4x10° kr/M>; HOBEPXHOCTHOE HATSKEHHE BOJBI Go=72,75x10~ H/m.

Pemenne: Mcnons3yeMm amst pacueta Gopmyiy:

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

3agauya 27. HaliTu NOBEpXHOCTHOE HATSIKCHUE aHWIMHA, €CJIM METOJOM HauOOJNBIIETO JaBJICHUS
Iy3bIPHKOB OIy4€HbI JaHHBIE: JaBJIECHHUE ITy3bIPLKOB IIPU MPOIyCKaHUM MX depe3 Boxy pasHo 11,8 - 102
H/m, a B anmmma — 712 H/m.

Temneparypa 20°C, TOBEpXHOCTHOE HAaTsHKEHHE BOABI Go = 72,75 - 10 H/m

Pemenne:



Ucnonp3yem i pacuera Gopmyay:

hp—pa 712
6 =0Omo——— =72,75x10°% —— =43,89x10°° H/m.
hio 11,8x102

3amaua 28. Mcmons3ys koHcTanThl ypaBHeHus Illumkosckoro (@ = 12,6x10° m b = 21,5),
paccunTaiiTe TOBEPXHOCTHOE HATSDKEHHE BOJHOTO PacTBOpa MACISIHOW KHCIOTHI ¢ KOHIICHTpaIuen
0,104 mons/1n pu 273K. TIoBepXHOCTHOE HATSHKEHUE BOIBI PH 3TOH TeMmrepaType Go = 75,62x1073
H/m.
Pemenne: C nmomonipto ypaBHeHus [lIumkosckoro
Ac = op—c =aln(l + bC)
paccuuTacM MOBEPXHOCTHOE HATSHKEHUE PacTBOpa G
o =co—aln(1 + bC) = 75,62x103-12,6x1073(1 + 21,5x0,104) =
=60,82x10"% H/m.

3amaua 29. Onpenenure HOBEPXHOCTHBIN M30LITOK (B KMOIL/M?) npu 10°C 11 BOJHOrO pacTBopa,
comepkamero 50 wr/n memaproHoBoit kucnmotel CgHi7COOH. IloBepxHOCTHBIE HATSDKEHUS
1CcCIIelyeMoro pacTBOpa U BOJIbI COOTBETCTBEHHO paBHbI 57x107° H/M n 74,22x1073 H/m.

Pemenne: Vcnonr3yem ypaBHenue [ nb6ca:

BhIpa3suM KOHIEHTPALIMIO PACTBOPA B KMOJIb/M:

Ac C
= — o .
AC RT

C = 0,05/158 = 3,164x10* mons/n = 3,164x10*kmons/m°, (158 — MosspHaAs Macca IeaaproHOBOM
xucnotsl). Orcrona

(57x103-74,22x107%) 3,164x10™*
r= o = 7,32x10-kmoinn/M>.
3,164x10* — 08,314x10°x283

3agaya 30. Onpenenure JIMHY MOJIEKYJBI MacJITHOM KHCIIOTBHI HAa MOBEPXHOCTH pa3feNia «pacTBOp —
BO3/yX», €CJIM TUIOMIA b, 3aHUMAaeMast OJHOM MOJIEKYJION B MOBEPXHOCTHOM clioe, paBHa 30x107%° M2, a
IUIOTHOCTh MACJITHOM KUCIOTHI p = 978 Kr/M3,
Pemenue: J{nmnHa Mosiekyssl | paccunthiBaeTcs mo Gpopmysie
I'-M
|I=
p

1
YuureiBas, 4to S = , (rme Na—umcmo ABoraapo, paBHOE
TwNa
6,02x10% MoeKy1/KMOJIb), HAXOJUM HPEIEIbHBIN OBEPXHOCTHBIM H30BITOK:
1 1

. = = 0,055x10 "kMOIB/M2.
SNa 30x102°x6,02x10%

Torma qyMHA MONEKYIIBI MacisiHOW KUCIOTHI (M=88):



0,055x10"x88
I = =4,95x10% 51071 m = 5 A (anrcTpem).
978

3agava 31.
Hanummre ¢opmyny MuLemisl KOJIOMIHOTO pacTBopa cyibdara Oapusi, MOJIYYEHHOTO METOJOM
XUMHYECKOH KoHaeHcanuu npu B3aumoaeicTeun BaCl, u Na;SO4 B BogHOI cpeje.
Pemenue:
B ocHOBe mony4eHust 305151 JIEKUT PeaKIus:
BaCl, + Na,;SOs=2 NaCl + Ba SOl
YcnoBueM mostydeHus 30515 SBISETCS HeOOIbIIOH M30BITOK OHOTO U3 UCXOMHBIX peareHToB, BaCl, wim
Na>SO4, KOTOPBIH OYAET ABIATHCS CTAOMITN3ATOPOM 30JIS.
[Tycts cradbunuzaropom Oyzner BaCly, Torna ¢popmysa MuIeIITBI TOITYYEHHOTO 30715
{[m Ba SO4] - n Ba?* 2(n — x)CI'}**2x CI-
1 2 3 4

CocraBHble YacTU MULIEIUIBL: 1 - arperat

2 - TOTEHIHAIONPEICISIONINE HOHBI
3 - MPOTHBOMOHBI JICOPOLIMOHHOTO CIIOS
4 - mMpOTUBOMOHBI TUPPYZHOTO CIIOS

(1,2) - ampo; (1,2,3,) - rpanyna, 3apsoKeHHAS YacTHIIA,
(1,2,3,4,) - snekTpoHEUTpaIbHAsS MUIIEIIA

[ToTenmmanonpenensOmuMd  UOHAMUA (0T CcTaOWIM3aTopa) CTAaHOBITCS WOHBI Ba2+ cormacHo
n3duparenbHoil agcopbumu mo mpaBwiy @ Ilamera m K. dasHca: Ha TOBEPXHOCTH KPHCTAIUIOB M3
pacTBOpa NPEUMYILECTBEHHO aJCOPOMPYIOTCS TE€ HMOHBI, KOTOphlE MOryT 00pa3oBaThb C HOHAMHU
MPOTHUBOIIOJIOKHOTO 3HAKA, BXOISIIMMHU B KPUCTALIHYECKYIO PELIETKY TPYAHOPACTBOPUMOE COCTMHEHHUE
WINA JIOCTPOUTh KpUCTAJUTHUeCKyto pemreTky. Monbl Cl- - BBIIOIHSAIOT POJBIPOTUBOMOHOB, MPUYEM
obmee wx Komu4yectBo (B amcopOmmoHHOM #  AU(PQPY3HOM CJIOSX) IKBUBAICHTHO KOIUYECTBY
MOTEHIHATONPEIEISIOUINX HOHOB:

nBaCly¢<>nBa*" + 2nClI-

3amaua 32. KomnonaHelii pacTBOp KOJIJIAProNia COAEPKHUT YacTUIbl cepedpa ¢ auameTpom 6x1078 cm.
OnpeznenuTe 4uCIO yacTwll, obpasyromuxcs npu aucneprupoanun 0,5 cm® cepeOpa, yuenbHyo
MOBEPXHOCTH 30JI1 M CYMMAapHYIO IIOBEPXHOCTb YacCTHLI, €CJIM OHH UMEIOT: a) chepudeckyto popmy c
nnametpom (d) 6 - 10 cm

0) Kybrueckyto ¢ JuuHol pedpa (£) 10 cm.

Pemenne: 3Has paanyc, MO>KHO PaccuuTaTbh 00beM OZHOM YacTHIBI (CPepruuecKoi)

V., = 4/3nr® = 4/3 [3,14 (3x1078)*]= 113,04x1072* cM®

V6. waer. = 03 = (10°)* = 1018 M3

Teneps ornpenenrM YUCIO YaCTHUIL:

N = Ven, gasl/ Vs = 0,5/113,04x10724 = 4,4x10? (chepuueckux)

N = Vuen, pas/Va = 0,5/1018 = 0,5 - 10'® (kyOuueckux)

YaenpHYI0 MOBEPXHOCTh CHCTEMBI, cojepikanieldl chepryeckre YacTHIBl, MOXHO BBIYUCIUTH TIO
bopmyne

3 3
Syy=—=—— =108 cm};
r 3x10°8
6 6
Syﬂ. Ko =—=—""7= 6108 cm!
£ 106

3Has Sy, ¥ CyMMapHbIit 00beM YacTHIL JUCIIepCHOMN (asbl, HaileM CyMMapHYIO OBEPXHOCTh YaCTHII:



Seysn = SyaVup. = 108x0,5 =5x107 cm? (chepud.); Siys. = 6x10°x0,5 = 3x108%cm?
Wnu unaue:
Sepn= NSy = NATI? = 4,4x10% 0403, 14(6x10%)° = 4,97x 107~ 5x107cr?.

3agaya 33. PaccuuTaiiTe MOpor KOAryisliéd W KOATyJUPYIOMIYIO CIIOCOOHOCTH pacTBopa cyib(ara
HATpHsl MO0 OTHOIICHMIO K THUAPO30II0 HMOIUIa cepedpa, ecinu Koaryssinyio 250 Ml 3075 BBI3BIBAET
cyabdar Hatpus koHueHTpauuu 0,15 Monb/m 06beMoM 50 M.
Pemtenne:[lopor koarynsnuu BbIPaXAETCSl BEIMYMHON KOHLIEHTPALMU HJICKTPOJIHMTA KOAaryJssiTopa,
KOTOpasi BBI3BIBACT KOAryJsiluio jno3osst. Koarymsamus 3omell — mpouecc, NPUBOASIIMHM K arperauuu
YacTHUI AUCIEpCHOH (a3bl ¢ MocieqylouM oOpazoBaHueM ocanka (koarens). (OO0o03HayaroT Mmopor
koarymsnuu Y wii CK. Pa3mMepHOCTh — MMOJB/JT FITH MOJIB/JI.

C3KA V’)K

Yy = ——; rzme
V30H$l + VBKA

CoK. — KOHIEHTPAIHS dJIEKTPOJIUTA KOATYJISITOpa

Vak. — 00beM 3JIeKTpoIUTa KOarysTopa

V3ons - 00beM 307151

Koarynupytomasi crmocoOHOCTh 3JeKTPoNnTa (KOaryIupyoIee 1eHCTBUE)

1
Px= JI/MOJIb;
Y 0,15-0,05
y = — =0,025 momnp/m;
0,25 + 0,05
1
Px= —— =40 n/monn

0,025

3anaua 34. Paccuuraiite koadpduuuent auddysun D u cpennHuil kBagpaTHUHBIA CIBUT AX YacTHUIIBI
ruapo3os 3a Bpems 10 cekyHa, ecnu panuyc yactui 50 HM, TeMiepaTtypa onbita 293K, BI3KoCTh Cpeibl
107 IMa-c.
Pemenue: I1o 3axony DitHmTeitHa—CMOIIyXOBCKOTO
Ax?= 2Dt,
rae D — xoaddunment auddys3un, KOTOPI B CBOIO OYepeab MOXKHO PacCUMTATh MO YPaBHEHHIO
OWHIITEWHA!
RTKT
D= = ,
6 TnrNa6 nr
R — yHuBepcanbHas ra3oBas nocrostHHas, 8,314 Jhx/moinbeK;
k — xoncranTa Bonbumana, K = R/Na = 1,38x102 JI/K;
1 — BSI3KOCTB CPEJIbL; [ — paJInyC YaCTHIIBL.
IloncraBisgeM naHHBIE:
1,38x102%293
D= =4,29x107 m?/c.
603,14x10e500107°

Otcrona
Ax = V2Dt = V2e4,29x10 2610 = 9,26x107° M.

3apaua 35. IIpotapron coxepxur 0,08% xommoumHoro cepedpa. OCMOTHYECKOE IaBICHHE 3TOTO
kotongHoro pacteopa paBHo 0,08 Ila mpu temneparype 37°C. Paccuuraiite cpegHuil auameTp
ceprdecKuX KOIOMIHBIX 9acTHIl 30714, [TnoTHOCTH cepebpa 10,5x10° kr/m3.
Pemenne: OcMoTHYECKOE JaBIICHHE 30JICH PACCUUTHIBACTCS IO YPABHEHHIO!

vRT

Toew =—— = VKT,

Na



IJIe V — YUCJI0 YacTHIl B eIUHHIIC 00BeMa,
k — koncranra bonbimana, 1,38x1072% Jx/K.
Tak Kak v paBHO OTHOIIICHUIO MACChl AUCTIEPCHON (a3bl K Macce OJHOM YaCTHIBI: V = My ¢./My,

3 My KT 300,801,38x10 %310
r=x =~ =0,99x10°8 m.
AToenpTe 4¢0,08010,5%x10%3,14

a Macca YacTHIIBI HAXOAHUTCS Yepe3 ee IUIOTHOCTh U paguyc: My = 4mr’/3p, To, 3Has OCMOTHYECKOE
JaBJIEHHE, MOKHO PACCUMTATh CPEHMIT pajiiyC YACTHIIbI:
Otcrona: d = 260,99x10°% = 1,98x1078 m.

3agaua 36.
OnpenenuTh BA3KOCTh KACTOPOBOI'O Macia, eciiu yepe3 Tpyoky anmuHoi 0,6 M u quamerpom 0,001 M oHO

mpoTeKaeT co ckopocThio 2,04 - 10-10 m3/cripu paznoctu napnenwii 100 Ila.
Pemenne: Bocnonb3yemcs ypaBHeHueM llyaszeins:

\Y n-r*-AP
Q = =

t 8n-t

Q — oObeMHast CKOPOCTh TEUEHUS KUJIKOCTH, paBHASI OTHOIIEHUIO 00beMa
JKUJKOCTH V KO BPEMEHH T€UEHUS! €ro N0 KanWULIpy AJIUHOM { U paguycoM r
noa AaBJICHUEM P, N — AMHaMHU4Y€CKas BA3KOCTb JKUAKOCTH.
IIpeoOpasyem ypaBHEHHE AJIsl HAXOXKICHUS BSI3KOCTH JKMIKOCTH W PELIUM €ro MOJCTAaBIISI
3HaueHus B cucreme CU:

AP 3,14-0,0005100
n = = =20,04-10° Ia-c 8 0
8-2,04-101°.0,6

3amaua 37. Paccumraiite Bsi3kocth ruapo3ois AJCl ¢ konuentparmeit qucnepcaoit ¢aser: a) 10% mo
macce u 0) 10% mo o6bemy. Yactumpl 3015 UMEIOT chepuueckyo GopMy; IMIOTHOCTH AMCHEPCHON
(asbl M IUCIIEPCHOHHOM Cpebl COOTBETCTBEHHO PaBHBI 5,56 M 1 r/cM®; BA3KOCTH JAMCHEPCHOHHOMN
cpeibl Mo = 1073 ITaec.

Pemenue: Haiinem BS3KOCTD, UCIIONB3Ys YpaBHEHNUE DUHINITCHHA!

n = no(1+2,5¢),

e ¢ — oobeMHas 1os1 quctepcHor Gassl; @ = Vi ¢/ Vaon.

a) Ins pacuera ¢ npumeM Maccy 30iis, paBHoii 100 1, Torma macca aucnepcHoit ¢assl pasHa 10 1, a

Macca gucnepcruonHoi cpenst — 90 r. Otcrona
10/5,56

Q1= =0,0196;
10/5,56 + 90/1
u M1=103(1+ 2,5¢0,0196) =1,05x1073 ITaec.
6) B aTom ciyuae mist pacyeTa OCMOTHYECKOTO JIaBJICHHSI IOCTATOYHO NMPeo0pa3oBaTh 3HAUCHUE (. (2
=10%=0,1; u3HauuT
N2=1073(1 + 2,5¢0,1) = 1,25x10° [Taec.

3agaya 38. PaccuuTaiite Bpems ocefaHns 9acTHUI] CyCIeH3uil OEHTOHMTa B MUIMHIAPE ¢ BBICOTH 0,1 M.
Bsizkocts cpenbl 2 - 107 Taec, paauyc gacTuib!

14 - 10°% M, moTHOCTH GeHTOHUTA 2,1 - 10° KI/M°, IIIOTHOCTD KUIKOCTH
1,1 - 10°% kr/m.

Pemenne:

st pacueTa BpeMEHH OCeIaHus BOCIONb3yeMcs popmynon U = , TJIe




h - BBICOTA CTOJ'I6a CYCHCH?»I/II/I; t- BpCMﬂ occaaHusa 4aCTHULBI,
U -CKOPCTh OCCHAHUA PACCYNUTBIBACTCA 110 YPABHCHUTIO Crokca:
2r’(p - po) 9
U=— rze
M
I - paguyc 4aCTULBL,  P; Po - ITIOTHOCTH BEIIECTBA U CPEbL;
0 - YCKOpEHHE CBOOOIHOTO MaJICHUs; 1 - BA3KOCTh CPE/IbI

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

U= = 2,1364- 10 m/cek.
9.2.10°
Torna BpemMs 0celaHus YaCTHIIEI PABHO
h 0,1
t= = =468,1 cex. = 7,8 MuH.
U 2,1364-10*

3anaua 39. CpaBHHTE WHTEHCHBHOCTH CBETOPACCESHUSI caHOpPHHA B KpacHOM (A=700 HM) U B cHHEM
cBete (A=436 am). ChenaiiTe BEIBOJ O TOM, KaKOH CBET JydIlle IPUMEHTH PU He(heTOMETPHH.
n12— r1022VV2
lp = 24m3 (. ) I
n12 + 2n027u4
Pemienne: B cooTBercTBHHM ¢ ypaBHeHWEM Paness MHTEHCHBHOCTb PAacCESHHOTO CBeTa OOpaTHO
MPOTNOPLMOHANBHA UIMHE BOJIHBI NAIAtoIIero ceera B 4—ii crenenu. Otcrona
Ip.cnn A cpacn 700% 2,4x101

= 6,6 paza
Ip.xpacn. 7\440141-1 4364 3,6)( 1010

Taxum o0pazom, npu HeeIOMETPUH JIydllle TPUMEHATh CHHUN CBET.

3agaua 40. C nomompio HedeloMeTpa CpaBHUBAINCH MYyTHOCTH JBYX THUAPO30JIEH — CTaHJApTHOTO U
HCCICIAYyEMOTIO. MYTHOCTI/I CTaJii OAVMHAKOBBIMU IIPHU BBICOTE OCBeHIeHHOﬁ YaCTHU CTaHAAPTHOT'O 30JId 5-
10-3m, uccnemyemoro 308 — 19 - 10-3m.Cpennuii paauyc vactui, ctanmaptaoro 3oy 120 - 10-9wm.
PaccuuraliTe paguyc yacTul BTOPro 30J1s.

Pemenne: Pacuer paanyca 4acTHIl HCCIIETyeMOT0O C TOMOIIBIO He(eoMeTpa 30115 IPOBOJSAT 10 (hopmyJie

her
IX = ICT . TIe
hx
ICT - PaJANYC YaCTHIl CTAHJAAPTHOTO 30JIs;

hcr m hx - BbIcOTa OCBELIEHHON YacTH CTaHJIapTHOT'O U UCCIIETyEMOTO 30JIei
5.10-3

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

3anaua 41. [Ipu m3ydeHuu ajcopOlMU MapoB 3TaHOJA HAa AKTUBUPOBAHHOM YIJie OBLIM IOJYYCHBI
CIIeTyFOIINE TaHHbBIE:

px1072, Tla 5,33 9,87 17,33 23,06 45,53
A x103, M¥/kr 14,9 19,1 24,2 27,3 36,8
(p— paBHOBecHOe AaBlieHUE Hapa, A — BenmuumHa ajcopOium). ['paduyecku onpenenuTe KOHCTAHTHI
ypaBHeHuit @peiinmymxa u Jlearmiopa. Paccumraiite Benmumuuny ancop6muu mpu p = 3000 Ila.
Hcnonk3yst 06a ypaBHEHUs, BBIYUCIUTE, CKOJIBKO ATaHOJIA JICOPOUpPYETCS HA 5 KT yTIJIsl.




Pemenne: [ HaXOKIEHHST KOHCTAHT ypaBHeHMs PpeifHmmxa cTposT rpaduk 3aBUCHMOCTH 1§ A=
f(lg p). st aToro Hamo orapu)MUPOBATE KCXOAHbIE JaHHBIE:

IgA -1,83 -1,72 -1,62 -1,56 -1,43
lgp 2,72 2,99 3,24 3,36 3,66
Y IOCTPOUTH 10 HUM rpaduK:
0 1 2 3 4 5 1gp OH OTCeKaeT OT OCH OpPIUHAT OTPE30K, paBHbIi Ig a = —3,02;
| I R B orciona a = 9,55x10% TIlo yrioBomy Kkoddduumenty
rpaduka HaxoauMm BTopoi ko3 duuueHt: 1/n = tga = be/de
-1 =0,4/0,94 = 0,43. Teneps no ypaBHeHuto Opeitammxa A =
a p1/n
-2
\- PacCUUTHIBAEM BEJIIMUUHY aCOPOIHIH:
~3 |4 ' A =x/m = 9,55x104x3000°** = 2,99x102 m*/xr.
_ Ha 5 xr yruia npu 5ToM ancopoupyercs
4 X = MA = 5x2,99x102 = 0,149 m° sTanona.
s HaxOoXAeHUs KOHCTAaHT ypaBHEHUs JleHrmiopa
crposT rpaduk 3aBucumoctu 1/A = f(1/p). dns storoHano
HalTH 00paTHBIC 3HAUCHUSI:
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 10 O3TUM JaHHBIM Tpaduk "
HKCTPANOINPYEM €TI0 Ha OCh OPJIUHAT.
[To rpaduky onpenensieM OTPE3KH: VA _
OD = /A, = 26; OB = 2/A, = 70
52 xr/m®; OK = 1/b= 10,0011 ITa%.
OTcIo/1a HAXOUM KOHCTAHTHI A1 b: 60 7
A= 1/26 = 0,0385 m¥/k; B
b =1/0,0011 =909 Ila. 50
3Has KOHCTAHTBI, pAacCUYUTaeM BEIUYUHY
ajicopOImu 1o ypaBHeHuto JIeHrmiopa: 40 -
p 3000
A=A = 0,0385 ———— = 29,5x1Q5{ MYkt
b+p 909 + 3000 D K

3HayuT, Ha S5 Kr yrag  aacopOupyercs
5x29,5x10°% = 0,148 M® 31aroa, 0 ! 2 Upl0®
3agaua 42. XapaxkTepucTHueckas BA3KOCTh [1] MOJMBHHUIIOBOTO CIUPTa B BOJHOM PAacTBOPE paBHA
0,53. PaccuuTaiite CpeIHIOI0 MOJISIPHYIO MAacCy IIOJMBHHMUIIOBOTO CHHPTAa C IOMOIIBIO KOHCTAaHT
ypaBHeHus: Mapka—Xaysunka—Kyna: K= 5,9x10—4 u o = 0,67.
Pemtenne: [l ynoOctBa pacuera cpedHEd MOJAPHOM Macchl MoiiMMepa ypaBHEHHE Mapka—
Xaysunka—Kyna [n] =KMa crenyer nponorapudmuposats: g [n] = 1g K + alg M. Torna

Ilg[m]-lgK -0,2757—(-3,2291)
IgM = = = 4,4081
o 0,67

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

3.3. IloaroroBka KpyrJjoro croja mno Teme: Pusnyeckas U KOUIOMIHASA XUMHS — Kak
OCHOBOTIOJIAraroNas TUCIUILUTHHA 11 OCBOCHUS OYAyIIel CreHaaIbHOCTH

4. Opranm3amus CPC
MeToarka OpraHM3allii CaMOCTOSITEILHON PabOThI CTYIEHTOB 3aBHCUT OT CTPYKTYPBI, XapakTepa U
OCOOCHHOCTEW W3y4aeMOH AWCIUIUIMHBI, O0beMa 4YacoB Ha €€ W3y4YeHHe, BHJA 3aJaHUi s



CaMOCTOSITENTFHOW pabOTHl CTYAEHTOB, WHAWBHUIAYaJIbHBIX KadeCTB CTYACHTOB W YCJIOBUH y4eOHOU

JIeSITEIbHOCTH.

[Ipornecc opranu3zanuy caMOCTOSTENLHON pabOThI CTYACHTOB BKIIIOUAET B CE0S CICTYIOIHE ITAIBL:

® [IO/ITOTOBUTEIBHBIN (OIpe/eIeHne MeNel, COCTaBIeHHEe MPOTPaMMBbI, MOATOTOBKA METOIMYECKOTO

o0ecrieyeHus1, MOArOTOBKa 000PyI0BaHuU:);

® OCHOBHOW (peayiv3anys TPOTPaMMEBI, HCIIOJIb30BaHUE IMPHUEMOB TOWCKA WH(GOpPMAIUK, YCBOCHUS,

nepepaboTKH, MPUMEHEHHS, TIepead 3HaHHH, (PUKCHpPOBaHNE PE3yIbTaTOB, CAMOOPTaHU3AIHS TIpoIIecca

paboTHI);

® 3AKIFOYUTENBHBIA (OIIEHKa 3HAYMMOCTH W aHalIW3 pe3yJlIbTaTOB, MX CHCTEMATH3alHsi, OIeHKa

3¢ HEeKTUBHOCTH MPOrPaMMBbI U IPUEMOB PabOTHI, BHIBOJIBI O HAMPABJICHUSAX ONTHMU3AIIUN TPYIa).
OpraHu3zauio caMOCTOATENBHON pabOTHI CTYICHTOB O0ecrednBaroT: (pakyiapTeT, Kadenpa, yaeOHBIH

W METOAWYSCKHH  OTHENbI, TMperogaBaTellb, OHOMMOTEKa, JIIEKTpOHHAS  MHGOPMAIMOHHO-

oOpa3oBarenbHast cpena BY3a u cam oOyuaromuiics.

5. CamocTtosiTespHas padoTa CTYAEHTOB MO AUCHMIIMHE «PU3HYecKas M KOJJIOWIHAST XHUMHD)
(apmaneBTHYECKHUIl haKkyJbTET) 1t 04HOM GopMBbI 00yUeHH S

Ne /m HasBanue TeMbl 3aHITHSA Bun CPC
TEMBI
CPC (o Buzmam yueOHbIX 3aHsaTHIT) 120
1 [penmer, 3agaun 1 MeTOIBI (PU3NICCKOHN U KOJUIOUIHOW | pelICHHE CHTYallHOHHBIX 3aad,
XMMHUH ¥ ¢ 3HAYCHHE IS (papMaruu MOJITOTOBKA K MPE3eHTAINH
2 OCHOBHBIE TIOHATUSA U 3aKOHBI XUMHUUECKON pelieHne CUTyalnoOHHbIX 3ajad,
TEPMOJIMHAMUKU U TEPMOXUMUHI MOJITOTOBKA K MPE3eHTAINH
3 TepMoauHaMHUKa XUMUYECKOTO PABHOBECHS pelieHne CUTyalnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
4 TepmonuHamuka (ha30BbIX PABHOBECHI pelieHne CUTyalnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
5 TepmonuHaMuka pa30aBICHHBIX PACTBOPOB pelieHne CUTyallnoOHHbIX 3ajad,
MOJITOTOBKA K MPE3eHTAINH
6 TepMoauHaMuKa pacTBOPOB AIIEKTPOIUTOB pelieHne CUTyaluoOHHBIX 3aJad,
MTOJITOTOBKA K MPE3CHTAIHN
7 DIEeKTPOXUMUS TECTHI, PEIICHHE CUTYaIlHOHHBIX
3a]1a4, MOATOTOBKA K MPE3CHTAIIH
8 KuHeTHKa XMMHYECKIX PEaKIUii U KaTallu3 pelIeHre CUTYAIlMOHHBIX 3aj1ad,
ITOJITOTOBKA K MPE3CHTAIHN
9 TepMonnHaMHKa TOBEPXHOCTHBIX SBICHHI pelIeHre CUTYAIlMOHHBIX 3aj1ad,
ITOJITOTOBKA K MPE3CHTAIHN
10 Komnonnnas xumus xak Hayka. [Ipupona, pelIeHre CUTYAIlMOHHBIX 3aj1ad,
Kyaccu(uKaIus u o0Iye CBOHCTBA JUCIIEPCHBIX CUCTEM | MOJITOTOBKA K MPE3CHTAINU
11 MonexkynspHO-KHHETHYECKIE U ONTHYSCKUE CBOMCTBA pelIeHre CUTYAIlMOHHBIX 3aj1ad,
KOJUIOUIHBIX CHCTEM MTOJITOTOBKA K MPE3CHTAIHN
12 DIEeKTPUUECKUM 3apsi] KOJUIOUIHBIX YACTHI] U pelieHre CUTyalluOHHbIX 3a]aY,
AJIEKTPOKWHETHUECKHE SIBICHUS TOJITOTOBKA K MPE3EHTAIIH
13 YCTOWYUBOCTD U KOATYJISIIHAS KOJUTOUTHBIX CUCTEM pelIeHre CUTYallMOHHBIX 3aJ1ad,
TOJITOTOBKA K MPE3EHTAITIH
14 PasHble KIacchl KOMIOUTHBIX CHCTEM pelIeHrne CUTYallMOHHBIX 3a]1ad,
MOITOTOBKA K MPE3EHTAITNH ,
MOATOTOBKA KPYTJIOTO CTOJIA
CPC o npoMeKyTOYHOH arrecTanuu 34 IloaroroBka K 3K3aMeHy
CPC (UTOT'O) 154

6. Kputrepun oueHMBaHMS CaMOCTOSITEJIbHOI Pa0doThI CTYIEHTOB MO AUCHUILINHE «Pu3nveckas U
KOJIJIOWAHASI XUMUs» (papManeBTHYECKHIl (PaKyJIbTET)

JIJ1s1 oleHKM pellieHusl CUTYallnOHHOM 3a1aun:

OrneHKa «OTJIMYHO» BBICTABJISACTCS, €CIM 3ajada pelieHa TIpaMOTHO, OTBETHl Ha BOIPOCHI
c(hopMyIIMPOBaHbl YETKO. DTATIOHHBII OTBET IOJIHOCTHIO COOTBETCTBYET PEIICHHUIO CTYIEHTa, KOTOPOE
XOpOIIO 000CHOBAHO TEOPETUICCKH.

OreHKa «XOpOII0Y» BEICTABISAETCS, €CIU 3ajada peIlIeHa, OTBETHl Ha BOMPOCH CHOPMYIUPOBAHBI HE
JIOCTAaTOYHO 4eTKO. Perienue cTyIeHTa B IEJIOM COOTBETCTBYET STAJIOHHOMY OTBETY, HO HE JIOCTATOYHO
XOpOIIO 000CHOBAHO TEOPETUICCKH.

O1eHKa «yIOBIICTBOPUTEIHLHOY BEICTABJISAETCS, €CIIM 3a/1adua pelieHa He TIOTHOCTHIO, OTBETHI HE COMlepiKaT
BCEX HEOOXOUMBIX 000CHOBaHUI1 pEIICHUSI.



OreHKa «HEYJOBJICTBOPUTEIHLHO» BBICTABISETCS, €CIM 3aj]ada He pellieHa WM HMeeT TIpyOble
TEOpETHIECKHEe OMIMOKH B OTBETE Ha TIOCTABIEHHBIE BOTIPOCHI.

JJ1s1 olleHKM Mpe3eHTamii:

O1eHKa «OTIUYHOY» BBICTABISIETCS, €CIIU COACPIKAHHE SBISETCS CTPOro Hay4yHbIM. MmmocTpanun
(rpadmaeckne, My3bIKaIbHBIE, BUIC0) YCIIIMBAIOT 3 (HEKT BOCTIPUATHS TEKCTOBOW YacTH WH(OpMAaILNH.
Opdorpadryeckne, MyHKTyallMOHHbIE, CTUIMCTUYECKHE OIIMOKH OTCYTCTBYIOT. HaOGophl UYHCIOBBIX
JaHHBIX TPOWIIOCTPUPOBAHBI TpaduKkaMu M JuarpaMMamMu, MpuYeM B HauOolee afeKkBaTHOW (opme.
Wudopmanus sBisieTcs akTyadbHONH M COBpeMeHHOH. KitoueBrpie ciioBa B TEKCTE BBIJEIICHBL.

OneHka «XOpOIIO» BBICTABISAETCS, €CITH COJAEp)KAHHME B IEJIOM SBISETCS HAayYHBIM.
Wnnroctpaunu  (rpaduveckue, My3bIKaJdbHBIE, BHIECO) COOTBETCTBYIOT TekcTy. Opdorpaduueckue,
MYHKTYallOHHBIE, CTUJIMCTHYECKHE OIIMOKH MPAaKTHYECKH OTCYTCTBYIOT. HaOophl YMCIOBBIX AaHHBIX
MPOMJLTIOCTPUPOBAaHbl rpadukaMu W AuarpaMMaMu. WNndopmaruss  sBIsieTCST aKTyallbHOM W
coBpeMmeHHOH. KitoueBbie ciioBa B TEKCTE BBIICIICHEL.

OneHka «yIOBIETBOPUTENHLHO» BBICTABISIETCS, €CJIM COACP)KaHHE BKJIIOYACT B ceOs 3JIEMEHTHI
HayyHocTH. Wmmoctpannu (rpadudeckne, My3bIKaIbHBIE, BHAE0) B OMNpEACICHHBIX  CIIydasx
COOTBETCTBYIOT TeKCTYy. EcTh opdorpaduueckne, myHKTYallMOHHBIE, CTHIIMCTHYECKHEe omnOkn. Habopst
YHUCJIOBBIX JIaHHBIX Yallle BCEro MPOMUIIOCTPUPOBaHBI TpadukamMu W auarpammamu. WHpopmanus
SIBIISIETCS AKTYAIbHOHN U cOBpeMeHHOW. KiTroueBble cioBa B TEKCTE Yallle BCETO BBIJEICHBL.

OneHka «HEYJOBIETBOPUTEIHLHO» BBICTABISACTCSA, €CIU COACpPKAHWE HE SBISETCS HAayJHBIM.
WNnmoctpanun  (rpaduueckue, My3bIKalbHBIC, BHICO) HE  COOTBETCTBYIOT TEKCTY. MHOro
opdorpapuueckux, MyHKTYallMOHHBIX, CTHJIMCTUYECKHX OMMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
MIPOMJLTIOCTPUPOBAHbI rpadvkamMu U nuarpamMmamu. MHpopmanwst He TpeAcTaBiseTcs aKTyalbHOW WU
coBpemeHHOH. KittoueBbie clioBa B TEKCTE HE BBIJICIICHEL.

J151 oleHKH NMPOBeAeHUs KPYIJIOro cToJia:

OTaMYHO: Bce KOMIIETEHIINH, IIPETYCMOTPEHHBIE B PaMKaX AUCHUIUIMHEI (B 00heMe, 3HAHUH,
YMEHHI U BIaJIEHHUI) OCBOSHBI TIOTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITH — TIOBBIIICHHBIM.
OOyuaromuiicsi akTUBHO pelIaeT MOCTaBJICHHBIE 3a]a9H, IECMOHCTPUPYS CBOOOIHOE BIIaJICHUE
mpeaAyCMOTPCHHBIMU HABBIKaAMU U YMCHUSAMU Ha OCHOBC HMCITIOJIb30BaHUS MMOJTYUYCHHBIX 3HAHUH.

Xopoio: Bce KOMITETEHIINH, TIPEAYCMOTPEHHBIE B paMKaX JUCIHILINHEI (B 00beMe, 3HAHUH,
YMEHMH U BIIaJIEHHUI) OCBOEHBI IIOJTHOCTHIO. Y POBEHb OCBOEHUSI KOMIIETEHIIH — IOCTaTOYHBIM.
OO0yyaroIuiics penaeT MoCTaBJICHHbIC 3a]1a4K, HHOT/IA J0YyCKasl OINOKHU, He IPUHITUITHAILHOTO
XapakTepa, JETKO HCIIPABISIET UX CAMOCTOATEIBHO MPH HABOSIINX BOIIPOCAX MPETIO1aBaTels;
JIEMOHCTPHPYET BIIaJIEHHUE MTPETyCMOTPEHHBIMI HAaBBIKAMH U YMEHUSIMHU Ha OCHOBE HCITOJIb30BaHUS
MOJYyYEHHbIX 3HAHUM.

Ya0BJIeTBOPHUTEIbHO: BCE KOMITETESHIINH, IPEAYCMOTPEHHBIE B paMKaxX TUCIUILTHHBI (B 00beMe,
3HaHWUW, YMEHUH U BJIaJICHUIT) OCBOCHBI MTOTHOCTEI0. YPOBEHh OCBOCHHS KOMIETEHIIUU — IOPOTOBBIH.
OO0OyyJaroIuics Py PEIICHUN TOCTABICHHBIC 3a/1a4K, YaCTO JOMYCKAeT OIIMOKU, HE MPUHIIUITHAIBHOTO
XapaxkTepa, UCHIpaBIACT UX IIPU HAJIUYUU OOJIBIIOT0 KOJIHMYECTBA HaBOJAIINX BOIIPOCAX CO CTOPOHBI
TIPETIoIaBaTersl; He BCET/Ia MOTYYeHHbIE 3HAHNS MOKET B IIOJIHOM 00beMe PUMEHHUTH ITPH
JACMOHCTpauy NpeayCMOTPECHHBIX HpOFpaMMOﬁ JAUCHUITIJIMHBI HABbIKAMUA U YMCHUSAMU.

HeynoBjieTBOpUTEIbHO: BCE KOMIIETEHIINH, PEAYCMOTPEHHBIE B paMKaX AMCIUIUINHEI (B
o0beMe, 3HaHUM, yMEHHI U BJIaJIeHHU) HE OCBOCHBI MJIM OCBOEHBI YACTUYHO. YPOBEHb OCBOCHUS
KOMIIETEHIIUH — MTOANOPOroBbIi. O0y4alouiicsl IPH PEeLICHUH TOCTABJICHHBIE 3a/1a4H, IOITyCKaeT
OILINOKHU IMIPUHOUIIAAIIBHOTO XapaKTepa, HE MOXET UX UCIIPAaBUTHh AaXKC IMPU HAJIUYNU 6OJ'IBIIIOFO
KOJINYECTBA HABOSIIMX BOIIPOCAX CO CTOPOHBI IIPENOAaBaTelsl; 3HAHUS 110 TUCHUIUINHE (hparMeHTapHBI
1 00y4aIOIIMICS HE MOXKET B ITOJTHOM 00beMe MPUMEHHUTH UX MPH JEMOHCTPALUH PEAYCMOTPEHHBIX
HpOFpaMMOi/‘I JUCHUITIIMHBI HABBIKAMH 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 nporuecce CaMOCTOSITeILHOW PAa0OThl CTYNEHT MPUOOpETaeT HEOOXOomuMBbIC JIsi OyAyIIeH
CHELUAIBHOCTH  KOMIIETCHLMM, HABBIKM CaMOOPraHU3allMM, CaMOKOHTPOJIA, CaMOYIIPaBJICHHUS,
camope(IeKCHU U CTAHOBUTCS] aKTUBHBIM CAMOCTOSITEJIBHBIM CYOBEKTOM Y4eOHOH JesITeIbHOCTH.
BrInonHss caMoCcTOsITeNbHYI0 paboTy MO KOHTPOJIEM MPEToaaBaTess
CTYAEHT JOJDKEH:
— OCBOMTH MHHHMYM COJACP)KaHHS, BBIHOCHUMBI Ha CaMOCTOSITENbHYI0 paboTy CTYIOCHTOB U
NPEJIOKEHHBIH IPEnoAaBaTesieM U KOMIIETEHIUSIMU B COOTBETCTBUU ¢ DeiepaibHbIM FOCYAapCTBEHHBIM
oOpa3oBaTenbHBIM cTaHaapToM Beiciiero oopazoBanus (PI'OC BO) no aucuumnnne «®@uzuveckass u
KOJIJIOMTHAS] XUMUS
— IUTAHUPOBATh CAMOCTOSITEIIbHYIO PaOOTy B COOTBETCTBHU C TpaUKOM CaMOCTOSTENBHOH pPadOTHl,
NPEIJIOKEHHBIM IPEIIOAaBaTeNeM.
— CaMOCTOATENIbHYI0 paboTy CTYAEHT JOJDKEH OCYLIECTBIISITh B  OPraHM3alMOHHBIX  (opmax,
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 TpernojaaBaTeneM (Mpu OOOCHOBAaHMM U COTJIACOBAaHHHM C HMM) U MHUHHUMYyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) mo nanHON ANCIUTUIAHE:
— CaMOCTOSITENILHO OMPEAETATh YPOBEHb (TyOHHY) TpopaboTKH colep KaHus MaTepHrana;
— MpeAsarath J0NOJHUTEIbHBIE TEMbI U BOIPOCHI JIJIsl CAMOCTOSTENbHOM MPOpadoTKH;
— B paMmkax oOmiero rpauka BBIOJHEHHUS CaMOCTOSATENFHOH padoThl mpeanaraTb 00OCHOBaHHBIN
VMHIMBUAYaJIbHBIN rpadUK BBHIIOIHEHHUS U OTYETHOCTH 110 pe3ybTaTaM CaMOCTOSTEIbHON PabOTHI;
— mpeanaraTb CBOM BapUaHThl OPraHU3aLUOHHBIX (HOPM CaMOCTOATENILHON paboThI;
— HCHOJIB30BaTh AJIsl CAMOCTOSITEIBHON pabOThl METOANYECKHE TOCOOus, ydeOHbIe TOCOOHS, pa3paboTKu
CBEpX MPEIOKEHHOTO MPENoaaBaTeseM MepeyHs;
— HCHOJIb30BaTh HE TOJBKO KOHTPOJb, HO U CAMOKOHTPOJIb PE3YJIbTATOB CaMOCTOATEJbHOW PabOTHl B
COOTBETCTBHHM C METOJIAMH CAMOKOHTPOJIS, NPEIJI0KECHHBIMU TpErojiaBaTe]IeM WIH BbIOpaHHBIMU
CaMOCTOSITETILHO.
CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BXXHOE BIMSHUE Ha (OPMUPOBAHHE JTMYHOCTH
Oyayuiero crenuaiucTa, ero KOMIETeHTHOCTh. KaXKIpli CTYZAEHT CaMOCTOSATENBHO ONPEICIseT PeXUM
cBOeH pPaboTBl U Mepy Tpyla, 3aTpauydBaeMOro Ha OBJaJeHHE y4YeOHBIM COACp)KAaHHEM IO KaXIOH
mucuuiuinHe. OH  BBINOJNHSET BHEAYIUTOPHYIO PadOTy MO JMYHOMY HHAMBUAYaJbHOMY IIIaHy, B
3aBHCHMOCTH OT €r0 MOJATrOTOBKH, BPEMEHHU U IPYTHX YCIOBUH.
2. MeToau4yecKue peKOMEHIAUMH A5l CTYAEHTOB II0 0TAeIbHBIM (pOopMaM caMOCTOATEIbHOM
padoThI
C mepBBIX ke CEHTAOPHCKHMX JHEH Ha CTyAE€HTa OOpyIIMBaeTCs TPOMAAHBIN 00beM HH(OpPMAINY,
KOTOPYIO0 HE00X0 MO yCcBOUTh. Hy)KHBII MaTepua coaep)>KUTCs HE TOIBKO B JIEKIHAX (3aIIOMHUTH €T0 —
3TO TOJIBKO MaJlasi 4acTh 3a7aul), HO U B y4eOHHKax, KHUTaX, CTaThsX. [lopoil BO3HHKaeT HEOOXOAUMOCTD
npuBiekars HHGopMmarmronHsie pecypebl Matepaer, DMOC, OBC u np. pecypchi.
Cucrema By30BCKOTO OOy4YEHHSI [TOIpa3yMeBaeT 3HAYUTEIHHO OOJIBIIYI0 CAMOCTOSITENIEHOCTD CTYJEHTOB
B IUIAHUPOBAHMWW W OpPTraHU3allMU CBOEU JesITEIbHOCTH. BuepamiHeMy IIKOJIBHHKY CAENaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIH B MIKOJIE €KEAHEBHBIA KOHTPOJb CO CTOPOHBI YUHUTENS 3aCTaBIIsUI IOCTOSHHO U
CHUCTEMAaTHYECKU TOTOBHUTHCS K 3aHSATHSIM, TO B By3¢€ BOIPOC 00 YpOBHE 3HAHWH BIUIOTHYIO BCTAET IMeEpe/
CTYAEHTOM TOJIBKO B MEPUOJ] CecCHM. Takasi cuTyalus o0opauuBaeTcs [UIsl HEKOTOPBIX COOJIA3HOM BECh
CEMECTpP MOCBITUTH CBOOOTHOMY BpPEMSINPENPOBOXKICHUIO («Korna OyJneT Hy)KHO — BbIydy!»), a Korza
MPHUXOIUT TIOpa 3K3aMEHOB, MaTepHaa, MOJIeKaIleT0 YCBOSHHIO, OKa3bIBAE€TCS TAK MHOTO, YTO HUKAKas
MaMsATh HE CIIOCOOHA C HUM CHPABUTHCS B OCTABIIMICS TIPOMEKYTOK BPEMEHH.
Padora ¢ kHuroi
[Ipu paborte ¢ KHUroW HEOOXOAMMO OAOOpaTh JUTEPATYpy, HAyUUThCS MPaBUIBHO €€ YUTaTh, BECTU
3anucn. s mogbopa nmTeparypbl B OMOMHOTEKE HMCHONB3YIOTCS an(aBUTHBI W CHCTEMAaTHYCCKHI
KaTaJIOTH.
BaxHO MOMHHTB, YTO palMOHAJIBHBIE HAaBBIKM PAaOOTHl C KHUIOH - 3TO BcerAa OonblIas SKOHOMHS
BPEMEHU U CUJL.



[MpaBunbHEI 1MOA00OpP YYEOHMKOB PEKOMEHAYETCSl MperojaBaTesieM, YHTAIOMINM JICSKIMOHHBIH KypcC.
Heobxonumast nurepaTypa MOXeT OBITh Takke yKa3aHa B METOJMUYECKHX pa3paboTKax IO JaHHOMY
Kypcy.

Wzyyast martepuan mo y4eOHUKY, CIEAYyeT MEPEeXOAUTh K CIEAYIOIIEMY BOMPOCY TOJBKO MOCTe
IPaBUIIBHOTO YSICHEHUS IIPEBIAYIIEro, ONMChIBas Ha OyMare Bce BBIKJIAAKH U BBIYUCICHHSA (B TOM YHUCIIE
T€, KOTOpbIEC B y4eOHHUKE OIYIIEHB! N Ha JICKI[MH AAHbI AJIS1 CAMOCTOATEIBLHOTIO BHIBOJIA).

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

Oco0oe BHHUMaHHE CIeAyeT OOpaTUTh Ha ONpeAeNeHHe OCHOBHBIX MOHATHH Kypca. CTyIeHT IOJDKeH
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. Ilpyn u3ydyeHuum martepuana mo ydyeOHHKY IOJIE3HO B TeTpaau (Ha
CHENMANbHO OTBEACHHBIX MOJISIX) JOMOJHITH KOHCHEKT JeKuui. TaM ke cliemyeT oTMedaTh BOTMPOCHI,
BBIJICJIEHHBIE CTYZACHTOM JIJIsl KOHCYJIBTAIlMU C MIPENoJaBaTesieM.

BrIBoIBI, OTyUEHHBIE B Pe3yIbTaTe U3YUCHUs, PEKOMEHAYETCS B KOHCIIEKTE BBIACISATH, YTOOBI OHU IpU
NEePEYNTHIBAHUHM 3aMMCEH JIydIlle 3alIOMUHANNCE.

OnbIT MOKa3bIBa€T, YTO MHOTHM CTYACHTaM IIOMOTaeT COCTaBJICHHE JIUCTa OIOPHBIX CHUTHAJIOB,
COJEpKAIIEero BaKHeWIIMe M Hambosee yacTto ynorpebssemble (opMynbl W MOHATHS. Takoil nuct
MIOMOTAeT 3alIOMHHUTH ()OPMYJIbI, OCHOBHBIC ITOJIOKEHHS JIEKLIUH, & TAKKE MOXET CIIY>KUTb HOCTOSHHBIM
CIPAaBOYHHUKOM ]IS CTY/ICHTA.

Paznuyarot nBa BuAa YTeHUs; IEPBUYHOE U BTOpHYHOE. [IepBHYHOE - 3TH BHUMATENBHOE, HETOPOIIIIMBOE
YTEHHUE, IPU KOTOPOM MOXHO OCTaHOBMTHCSI HA TPYIHBIX MecTax. Ilocie Hero He JOMKHO OCTaThCsl HU
OJTHOTO HETIOHATHOTO osioBa. ColepkaHue He BCET/a MOXKET ObITh TIOHSATHO MOCTIe IEPBUYHOTO 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 yxe oTMedanock, caMoCcTosITelIbHasE padoTa ¢ y4eOHUKaMU U KHUTaMH (& TaKkKe caMOCTOATENILHOE
TEOPETUIECKOE UCCIIeIOBaHUE MTPOoOIIeM, 0003HAUEHHBIX MPENOIaBaTesIeM Ha JIEKIUIX ) — 3TO BaKHek1ee
ycnoBue GpopMupoBaHus y ce0s HaydHOro crioco6a no3Hanus. OCHOBHBIE COBETHI 37€Ch MOXKHO CBECTH K
CIIeTyIOIIHM:

* CocTaBUTh TEpPEUEHb KHUT, C KOTOPBIMU BaMm ciielyeT mo3HaKOMUTBCS; «HE cTapalTech 3allOMHUTH BCE,
YTO BaM B Oirkaiiiiee BpeMs He TOHAaJOONUTCs, — COBETYET CTYACHTY M MosiofoMy ydeHomy I'. Cenbe, —
3aIIOMHUTE TOJIBKO, TE 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 oQpHUUUAIBHONW y4eOHOW NesTeIbHOCTH, TO €CTh 4YTO MOXET pacmuputh Bamry oOmryio
KYJIBTYpY...).

* OO0s3aTeNIbHO BBIMTUCHIBATH BCE BBIXOJHBIC JIAHHBIE 1O KaXI0W KHHUre (TpU HamucaHuu paboT 3To
MO3BOJIUT OUYEHb C3KOHOMUTD BpeMsi).
* PazoOpatbes uist ce0s1, Kakue KHUTH (MM KaKKe TJIaBbl KHHT) cIeyeT MPOYUTaTh 0ojiee BHUMATEIBHO,
a Kakue — MPOCTO MPOCMOTPETb.

* [Ipu coctaBieHuH MepeyHel JIUTepaTypbl cIeayeT IMOCOBETOBATHCS C MPENoJaBaTeIMU U HayYHBIMH
PYKOBOIMTEISAMHU (WK ke ¢ OoJiee MOArOTOBIEHHBIMH U 3PYANPOBAaHHBIMUA COKYPCHUKAMH), KOTOPBIE
noMoryT Bam mydinie cOpHeHTHPOBAThCS, Ha YTO CTOUT OOpaTHThH OOJblliee BHUMAaHHE, & HA YTO BOOOIIE
HE CTOUT TPATUTH BPEMHL. ..

*EcTecTBeHHO, BCe NPOYUTAHHBIC KHUTH, YYEOHUKH M CTAaThbU CIEAYET KOHCIEKTHPOBaTb, HO 3TO HE
03HAYaeT, YTO HaJ0 KOHCIEKTHPOBATh «BCE MOJPSI». MOXKHO BBINHCHIBATH KPATKO OCHOBHBIC WJIEH
aBTOpA U MHOT/Ia IPUBOJIUTH HanOoJiee sIpKre U oKa3aTellbHbIE IIUTATHI (C YKa3aHUEM CTPaHHUII).

* Ecnin kaura — Bama cobcTBeHHas1, TO TOMyCKaeTCsl 1esIaTh Ha MOJISIX KHUTH KPaTKKUe IOMETKH MJIH XKE B
KOHIIE KHUTH, Ha MTyCTBIX CTPAHMIIAX MPOCTO CAEIaTh CBOM «IIPEIMETHBIM yKa3aTelby, TJe OTMEYatoTCs
HanboJiee MHTEpECHbBIE JJIsi Bac MBI M 00s3aTeNbHO YKa3bIBAIOTCS CTPAaHHIIBI B TEKCTE aBTOpa (3TO
OYECHb XOPOILUHUI COBET, MMO3BOJISIOMINN SKOHOMUTH BpEMsI U OBICTPO HAaXOIUTh «H30paHHBIE» MECTa B
CaMbIX Pa3HBIX KHHUTAX).

* Eciim Bwl panbime maio paboTamd ¢ HaydHOH JIMTEpaTypoH, TO ClemyeT 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 IpernojaBarelisi 00s3aTeNIbHO €ro y3HaTbh), U 3TO MOXXET 3aHSTh
Hemajoe BpeMs (y KOro-To — JI0 HECKOJIBKUX HEZEb M JaXKe MECSLEB); ONbIT IIOKa3bIBAET, YTO I1OCIE



9TOTO CTYJICHT KaKUM-TO «4yJOM» HayMHAeT OYKBaJbHO 3ariiaThlBaTh KHWUTH W 4yTh JH HE BHJCThH

«CKBO3b O0JIOKKY», CTOAIIAs 3TO paboTa WM 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
TIPOIIECC, B TO BPEMs KaK BBIHY)KJICHHOE CKOPOYTEHHE HE TOJIBKO HE CITOCOOCTBYET Ka4eCTBY UTEHUS, 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 ONTUMHU3HUPOBATH 3HAKOMCTBO C HAyJHOW 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
UHTEPECYIOIEH ero Waew, U OJHOBPEMEHHO OH OyJeT Kak Obl OOINAThCS C aBTOPAMH 3THUX KHUT I10
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 wHpopMmaruu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAIOIUM 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 IEHCTBHSL.

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
3aIIOMHHTD KaK CaMU CBEJICHUS M3JIaracMble aBTOPOM, TaK U BCIO JIOTHKY €TI0 PacCykICHHUH )

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

4, TBOpUYCCKaA (CO3IIaCT Y 4UTaTeCiid 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 O6paH1€HI/ISI K HayYHOMY TCEKCTY CBA3aHO CYIICCTBOBAHHUE H
HECKOJIbKHX BH/I0B YTEHHA !

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

2. MPOCMOTPOBOE — HCIIONB3YeTCS JUIA TMOWCKAa MAaTEepPHaliOB, COACPXKAIINX HYXHYI0 HH()OPMAIIUIO,
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 JlaJIbHeﬁHIeﬁ
pabore;

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

4. U3yyJarolee — MmpeoiaraeT JOCKOHaILHOE OCBOSHHE MaTepraia; B X0/Ie TAKOTO YTEHHUS TIPOSBISIETCS
JIOBEpUE YUTATENIsl K aBTOPY, FTOTOBHOCTh MPUHSATH U3JI0KEHHYIO HH(GOPMAIIUIO, Pealu3yeTCs yCTaHOBKA
Ha TPeAeSIbHO MOJHOE TOHMMaHUE MaTepHala,;

5. aHAMTUKO-KPUTUYECKOE U TBOPYECKOE UTCHHE — JBa BUJA YTCHHS OJM3KHUE MEXTy COOOM 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, (DAaKTOB, O KOTOPHIM HIIM B CBSI3U C KOTOPBIMH, YUTATENh CUHTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

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

MO3BOJISIET B paboTe ¢ Y4eOHOU JIMTEpaTypOl HAaKaIJIMBaTh 3HAHUS B Pa3IUYHbIX 00yiacTsaX. Bor modyemy
MMEHHO STOT BHJ YTCHUS B paMKaX y4eOHOW JesATeTHbHOCTH JOKEH OBITh OCBOEH B MEPBYIO OUYEpPEb.
Kpome toro, npu oBiajiecHHH JaHHBIM BHJOM YTCHHUS! (DOPMUPYIOTCS OCHOBHBIE MTPHEMBI, ITOBBIIIAIOIINE
3¢ GEKTUBHOCTH PabOTHI ¢ HAYYHBIM TEKCTOM.

1. yrBepkaeHM aBTOpa O€3 npuBiiedeHUs (PaKTUIECKOTO MaTepUaa;

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 CHocoO H3JIOKEHUS CONCPXKAaHWUS KHWTH WIH CTaThU 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 COCTABICHHUS KOHCIICKTA.



MeToanuyeckue peKOMEHAALMH 10 COCTABJIECHHUIO KOHCIIEKTA:

1. BHuMaTenpHO MPOYHUTANTE TEKCT. YTOYHHTE B CIPABOYHOM JHMTEpaType HEMOHATHBIE cioBa. [lpu
3aMucH He 3a0yJbTe BBIHECTH CIIPABOYHBIC IaHHBIE HA MOJISI KOHCIIEKTA;

2. BeigenuTe rmaBHOE, COCTaBbTE TIIIAH;

3. Kpatko cpopmynupyiiTe OCHOBHBIE MOJIOKECHHUS TEKCTA, OTMETHTE apTyMEHTAIINIO aBTOPA;

4. 3aKOHCTIEKTUPYHTE MaTepuai, 4eTKO Cleaysl MyHKTaM IutaHa. [Ipy KOHCIEKTHPOBAaHWW CTapalTech
BBIPA3HUTh MBICTH CBOUMH CIIOBaMH. 3aITUCH CIIEAYET BECTH YETKO, SCHO.

5. I'pamoTHO 3anuceiBaiiTe nuraTsl. LuTupys, yauThIBaiiTe JIAKOHUIHOCTD, 3HAUUMOCTD MBICIIH.

B TekcTe koHcIeKTa kKenaTelbHO MPUBOANUTE HE TOJBKO TE3UCHBIE MOJIOKEHUS, HO U UX J10Ka3aTeIbCTBA.
[Tpu odopmiieHNH KOHCIEKTa HEOOXOOMMO CTPEMHUTHCS K €MKOCTH KaKIOro IMpeiIoKeHHs. MbIcIn
aBTOpa KHHUTH CIEAyeT M3Jarath KpaTko, 3a00TSICh O CTHIIE W BBIPA3UTENBHOCTH HAmHMCaHHOTO. YHucio
JOTIOJTHUTENBHBIX AJIEMEHTOB KOHCIIEKTa JOJKHO OBITh JIOTMYECKH OOOCHOBAHHBIM, 3allUCH JOJKHBI
pacnpenensaTbCs B OINpPENENICHHOM IOCIeN0BaTeIbHOCTH, OTBEYAIOIIEH JIOTUYECKOH CTPYKType
npousBenieHus. [Jis yTOUHEHUS U TOTIOTHEHUST HEOOXOIUMO OCTABIISATH TIOJISL.

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

IIpakTuyeckue 3aHATHS

st Toro 9TOOBI MPaKTUYECKHE 3aHITHS IPHHOCHIA MAaKCHMAIBHYIO O3y, HEOOXOIUMO TIOMHHUTb, YTO
yIpaXXHEeHHEe U pelleHne 3a/1ad MPOBOAATCSA MO0 BBIUMTAHHOMY Ha JIGKIMAX MaTepualy U CBI3aHbI, Kak
MPaBUIIO, C ICTATBHBIM Pa300poM OTIEIbHBIX BOIIPOCOB JICKIMOHHOTO Kypca. ClefyeT mo4epKHyTh, 4TO
TOJIBKO TIOCIIE YCBOCHHUS JISKIIMOHHOTO MaTepraia C ONpeAeNIeHHONH TOYKH 3peHHs (a UMEHHO C TOH, 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. IIpu 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT MaTEpHall, HO U HAYy4HUTCA
MPUMEHATh €T0 Ha MPAKTHKE, a TaKXkKe IMONYYUT JOTMOJHUTEIHHBIA CTHMYN (M 3TO OYEHb Ba)KHO) IS
aKTHUBHOM MPOpabOTKH JIEKITUH.

[lpn camMOCTOSITENHLHOM pElICHUH 3aJad HYXKHO OOOCHOBBIBATH KaXKIbIH O3Tall PEHICHHS, WUCXOIs W3
TEOPETHYECKUX ITOJIOKEHUH Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MyTel peleHns mpooaeMsl (3a1a4n),
TO HY)KHO CPaBHHMTb UX U BBIOPATh CaMblil paliMoHaIbHBINA. [101€3HO 10 Havyayia BRIYUCICHUN COCTaBUTh
KpaTKuil IMJaH pelleHust npoOiembl (3agauu). PemeHue mpoOJIeMHBIX 3ajad WIH MPUMEPOB CIeIyeT
W3Jarath IOAPOOHO, BBIYHCICHHS pacrojiaraTh B CTPOTOM TIOPSZIKE, OTAENSS BCIIOMOTaTelbHbIE
BEIUMCIIEHUS OT OCHOBHBIX. PeleHus mpu HEOOXOIWMOCTH HYKHO COIPOBOXKIATh KOMMEHTApHUSIMHU,
CXEMaMH, YepTexaMH U PUCYHKaMH.

CrnemxyeT TOMHUTH, YTO pElICHHE KaKIOW y4eOHOW 3a/a4yd JTOJDKHO JOBOAMTHCS 10 OKOHYATEIHHOTO
JIOTUYECKOTO OTBETa, KOTOPOTO TPeOyeT YCIIOBHE, M TI0 BO3MOXKHOCTH C BBIBOJIOM. llody4eHHBIH oTBET
CJIEJIyeT MPOBEPUTH CIOcO0aMHU, BHITEKAIOIMIMMHU M3 CyIIecTBa JaHHOW 3amaun. [lome3Ho Takxke (eciu
BO3MOXXKHO) pelllaTh HECKOJIbKUMH CIOcOOaMH M CPaBHUTH IMOJNYYCHHBIC pe3yNbTaThl. PemeHne 3amad
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
JIOCTaTOYHOI'O0 KOJMYECTBA COOTBETCTBYIOIIMX 3aJad Ha MPAKTHUECKUX 3AHATUAX M CaMOCTOSTEIBHO
CTYJIEHTY pEKOMEHAYeTCd, HCIONb3yd JHCT OINOPHBIX CHUTHAJIOB, BOCIHPOM3BECTH 1O MaMATH
oTmpezeneHs, BEIBOJIBI hOpMyIl, GOPMYITHUPOBKH OCHOBHBIX MOJIOKEHUH M TOKA3aTEIbCTB.

B ciydae He00X0AMMOCTH HYXHO €Ilie pa3 BHUMATEIbHO pa3o0paThcs B MaTepuae.

MHorna HeAOCTaTOYHOCTH YCBOEHWS TOTO WJIM HMHOTO BOIIPOCA BBIACHSETCA TONBKO NPU H3YYEHHU
JANbHEWIIero marepuaia. B 3ToM cimyyae Hamo BepHYTHCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuas. BaKHbII KpUTEpUIl YCBOEHHUS TEOPETUYECKOTO MaTepuaja - YMEHHME pelarh 3aJadd WIH
MPONTH TECTUPOBAaHUE IO MPOHWAEHHOMY Marepuany. OIHAKO cleAyeT MOMHHUTh, YTO NPaBUIBHOE
pellieHHe 33/1a4l MOXKET MOJMYYHTHCS B pe3yJIbTaTe MPUMEHEHHs MEXaHWMUYECKH 3ayueHHBIX (opMmyn Oe3
MMOHUMAaHUS CYIIHOCTH TEOPETHUECKUX MTOJIOKEHUH.

KouncyasTanun

Ecnu B mpouecce camMocTosTenbHOW paOOThI Hal HM3yYe€HHEM TEOPETHYECKOr0 MaTepHhaja WIH INpH
pelIeHny 3a1a4 y CTyACHTa BO3HUKAIOT BOIPOCHI, Pa3pelINTh KOTOPBIE CAMOCTOSITENBHO HE YIAETCH,
HEOOXOIMMO OOPATUTHCS K MPEMOIaBaTEINI0 IS TOYIEHHUS Y HErO Pa3bsICHEHUH WiTN yKa3aHuid. B cBomx
BONpOCAaxX CTYAEHT IOJDKEH 4YETKO BBIpa3uTh, B UEM OH HCHBITBIBAET 3aTPYAHEHUS, XapaKTep 3TOro
3aTpyJHEHHs. 32 KOHCYNbTAllMeH CclieyeT oOpamarbcs W B cliydae, €CIM BO3HUKHYT COMHCHHS B
MIPaBUIBHOCTH OTBETOB HA BOIIPOCH! CAMOIIPOBEPKHU.



IloaroroBka K 3k3aMeHaM U 3a4eTaM

Wzyuenne MHOrux oOwEenpo(ecCHOHANBHBIX W CHEIMANbHBIX AUCLUUIUIMH 3aBEPIIACTCS 3K3aMEHOM.
[TogroroBka K DJK3aMEHY CIOCOOCTBYET 3aKpeIUICHHIO, YITyOleHHI0 W OOOOIIEHHIO 3HAHHWI,
MOJy4aeMBbIX, B Tpolecce OoOy4deHHs, a TaKKe NPUMEHEHHIO MX K PEIICHHI0 MPAaKTUYEeCKUX 3a]ad.
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 mpolecce 00y4eHHs: IO KOHKPETHOM y4eOHON AUCIUILIHHE.

OK3aMEHAIlMOHHAsl CecCUsl - 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 HYKXHO CHCTEMaTH3UpPOBATh YK€ HMemomIuecs 3HaHusA. Ha KoHCynmbTaumu mepen
9K3aMEHOM CTYJCHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBAaHMSAMH, OTBETAT HAa BO3HHKILIHE Y HHX
Bompockl. [loaToMy mocemienne KOHCYIbTaliid 0053aTeIbHO.

TpeboBaHus K OpraHu3alMy MOATOTOBKH K SK3aMEHaM Te e, YTO M MPH 3aHATHAX B TEUEHHE CEMECTpa,
HO COOJIIOAATHCSI OHM JOJDKHBI Oosiee cTporo. Bo-nepBrix, 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 1 JTHEBHbIC Yachl. B miepeppiBax MEXIy 3aHATHIMU
PEKOMEHIYIOTCSl TNPOTYJIKH Ha CBEXEM BO3AyXe, HEYTOMHTENbHBIE 3aHATHS CIOPTOM. Bo-BTOpBIX,
HaJIM4YME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JIeKIMH. Jlake B TOM ciydae, eciii Obula MpPOIyILeHa
Kakas-mubo JIeKIus,, He0OOXOAUMO BO BpEMsl €€ BOCCTAHOBUTH (Ilepenucarh ee Ha Kadeape), o0aymars,
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 TNpENojaBarelii B TEUCHHE CEeMecTpa. 3AeCh MOXHO JS(QPEKTHBHO
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 cpa3dy COpHEHTHpPOBATHCS BO BCEM MaTepualie W 00s3aTeNIbHO PACIONIOXKHUTh 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
OpHEHTHPOBKA B MaTepuaie!).

* Cama MOJrOTOBKA CBs3aHAa HE TOJBKO C «3anmoMuHaHuem». IloaroroBka Ttakxke mpexanojaraeT H
NEPEOCMBICIIEHUE MaTepHaia, U Jake pacCMOTPEHUE albTEPHATUBHBIX HICH.

¢ I'oTOBUTH «aImaprajkuy IMOJIE3HO, HO IMOJb30BATHCA MMU PHUCKOBAHHO. I'maBHBIM CMBICT IIOArOTOBKH
«IIMaprajgoK» — 3TO CUCTEMAaTH3allUsl U ONTUMH3AIINS 3HAHUH 110 JAHHOMY TIpeIMETY, YTO caMo Mo cebe
NPEKpPacHO — 3TO OYEHb CJIOXKHAs M BaKHas AJsl CTyZAeHTa paboTa, Oojiee CIOXHAs M BaKHAs, 4eM
MPOCTOE TIOTJIONIeHUE Macchl yueOHOH nHpopMaryu. Eciiu cTyIeHT caMOCTOSITENFHO MOJITOTOBUII TAKHE
«IIImaprajkm», To, CKOpee BCEro, OH U 9K3aMEHBI claBaTh OyJ/ieT OoJjiee YBEpEHHO, TaK Kak y HEro yxke
chopmupoBaHa 00111ass OPHEHTHPOBKA B CIIOKHOM MaTepualie.

* Kak 3T0 HM napamoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajJoK» YacTo MO3BOJISIET OTBEUYAIOMIEMY
CTYJEHTY JIy4Ille I€MOHCTPUPOBATH CBOU MO3HAHMS (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 IO TIporpamMMe JaHHOTO MperoaBaTeis), W JIMIIb MOCJIe dTOTO OH BIIpaBE BHICKA3ATh
HHBIC, XKCJIATCIIbHO apr'yYMCHTHPOBAHHBIC TOUKHW 3PCHUA.

IIpaBuia HaNMMCAHMA HAYYHBIX TEKCTOB (pedepaToB)

* BaxxHO pa3oOparhcsi cHadana, KakoBa UCTUHHAS 1eNib Ballero HaydyHOro TeKcTa - 3TO MOMOXeT Bam
Pa3yMHO pacrpeielIuTh 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 cnemyer ACHO M IOHATHO, CTapasch OCHOBHBIE IIOJIOKECHHA (OPMYJIHpPOBATH YETKO MU
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! (3a0[HO IIPEICTAaBbTE
cebss Ha MecTe Takoro yenoBeka). [loHATHO, 4YTO paboTa, HaNMCaHHAS «CIUIOIIHBIM TeKcToM» (0e3



3aroJOBKOB, 0€3 BBIJICNICHUS KPYMHBIM MpU(TOM Hauboliee BAKHBIM MECT U T, I.), 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 MeEHbLUIE — HE TO, YTO B DJMOXYy «MHPOPMAMOHHOTO B3PBIBA» U
COOTBETCTBYIOIIETO «MHPOPMAIIHOHHOTO MyCOpPay).

* 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 HWAes, a AN OTOT0 HY)KHO HAYYUTHCA JMOO
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 mucHHILInHE, OTHOCSIIeeCs K KOHKpeTHBIM BugaM 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 Bumam y4ueOHBIX 3aHsaTHIT) 120
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 DNEKTPOXUMHUS pelleHre CUTYallMOHHBIX 3aja4,
MOJITOTOBKA K MPE3eHTAINH
8 Kunernka XuMu4ecKux peaxiuii u Kataau3 pelieHne CUTyalnoOHHbIX 3aja4,
MOJITOTOBKA K MPE3eHTAINH
9 TepmoauHaMuKa TOBEPXHOCTHBIX SIBIEHUHN pelieHne CUTyaluoOHHBIX 3aJad,
MOJITOTOBKA K MPE3eHTAINH
10 Konmounnas xumus kak Hayka. [Ipupona, pelieHne CUTyalnoOHHBIX 3ajad,
kyaccuuKanus 1 o0IIre CBONCTBA AUCTIEPCHBIX CUCTEM | TOJITOTOBKA K MPE3EHTAINH
11 MouteKyIsIpHO-KUHETHUECKHE U ONITUYECKUE CBOWCTBA pelieHne CUTyalnoOHHBIX 3a]a4,
KOJUIOUIHBIX CHCTEM ITOJITOTOBKA K MPE3CHTAIHU
12 DIEeKTPUUECKUH 3apsi KOJTIOWIHBIX YACTHII U pelIeHre CUTYAIlMOHHBIX 3aj1ad,
ANEKTPOKUHETHICCKIE SIBICHUS 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) 154

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 ocyecTBisieTcs 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




