DJeKTpoHHAs HU(PPOBAst MOJIHCH
JIpicoB Hukomnaii AnexcanapoBuy

25699F 1 111EA

F 6 F1DEO

bynrkoBa Enena bopucosna

cC9 3 211E9

F EB86ACS8C

VYrBepxkaeno 30 mast 2019 rona
npoTokoa Ne 5

npexacenarens Yuenoro Cosera JIsicoB H.A.

yueHblil cekperapb YueHoro Cosera bynrskosa E.b.

METOJUYECKHUE PEKOMEHJALIMU K CAMOCTOSITEJABHOM PABOTE MO
JTUCHUILIMHE
«OBILIASI 1 HEOPTAHUYECKASI XUMMUSI»

CnenuansHocts 33.05.01 dapmanus
(YpoBeHB CieIaINTETa)
Hamnpasnennocts: ®apmanus
dopma 00y4UeHuUs: OUHAs
JUTSL JTUIT Ha 0a3e cpeHero npoQecCHOHAFHOTO MEAUIIMHCKOTO ((papMarieBTHUECKOT0) 00pa3oBaHus,
BBICIIIETO 00Pa30BaHMUs
Keanudukarus (creneHs) BeImycKkHUKA: [IpoBU30p

Cpok o0y4enusi: 5 net



METOANYECKASA PASPABOTKA /UIA TIPEIIOJABATEJIA
1. CamocTosiTeIbHAsA padoTa KaKk Ba:kHeiias ¢opma yyeGHOro mpoiecca
no aucnuiuinHe «O01as u Heopranudeckasi Xumus» (papmaneBTHYecKHii paKyJIbTeT)
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 4YacCTUYHOM HEMOCPEICTBEHHOM YYacTWUH MPENojaBareis, OCTABISIONIEM BEIYyLIYI0 pOJb 3a
paboTOoN CTYICHTOB).
CamocTtosiTenpHass pabora crymeHToB B BY3e sABmsercs BaXHBIM BHIOM Y4eOHOWM W HAy4IHOH
JesTelbHOCTH cTyfaeHTa. CamocrodTenbHas pabdoTa CTYICHTOB WIpaeT 3HAYUTENBHYIO pOJb B
pEUTHHrOBOI TexHONOruu oOyueHus. B cBs3u ¢ stuMm, oOydenune B BY3e Britowaer B cebst 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 ONpEAeTCHbl OCHOBHBIC 3a/laud BBICIIETO
o0pa3oBaHHA - "MOATOTOBKA KBATU(HUIIMPOBAHHOTO paOOTHUKA COOTBETCTBYIOMIETO YPOBHS M MPpOdwIs,
KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPyAa, KOMIIETEHTHOIO, OTBETCTBEHHOI'O, CBOOOIHO BJIaJCHOIIEIO
cBOocH mpodeccueii M OPUSHTHPOBAHHOTO B CMEXHBIX OOJACTSIX JACATEIBHOCTH, CIIOCOOHOTO K
3¢ dexTuBHON paboTe MO CHENHUATbHOCTH Ha YPOBHE MHUPOBBIX CTaHAAPTOB, TOTOBOTO K IOCTOSIHHOMY
po(hecCHOHATBHOMY POCTY, COITUAIBHON 1 IPO(ECCHOHATEHON MOOHIFHOCTH'.
Pemrenne 3TuxX 3ama4 HEBO3MOXHO Oe3 MOBBIINICHHUS POJH CAMOCTOSTEIBHON pabOTHl CTYACHTOB HaJ
yu4eOHBIM MaTepUalioM, YCHJCHHS OTBETCTBEHHOCTH IIperojaBareield 3a pa3BUTHUE HABBIKOB
CaMOCTOSITETIbHOM paboThl, 32 CTUMYJIUpPOBaHHE NPO(PECCHOHAIBFHOIO POCTA CTYACHTOB, BOCIUTAHHUE
TBOPYECKOW AKTUBHOCTU M MHUIIMATHBEI.
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 3HAHMS W3 PA3IMYHBIX HCTOYHHKOB,
CHCTEMAaTH3UPOBaTh MOJNyYEHHYI0 HH(MOpMAIMIO, JaBaTh OLEHKY KOHKPETHOH mpodeccrHoHambHO
curyaund. QOpMHUpOBaHHE TAKOTO YMEHHUS MPOUCXOJUT B TEUEHHE BCEro Inepuoja oOydeHHs depes
y4acTHe CTYACHTOB B TIPAKTHUECKUX 3aHSATHSIX, BBIIOJHEHWE KOHTPOJNBHBIX 33JIaHUl M TECTOB,
HalKMCaHWe KypPCOBBIX M BBIMTYCKHBIX KBAIM(HUKAIMOHHBIX pabdot. [Ipu 3TOM camocTositensHas paboTa
CTYAEHTOB UI'PAeT PEIIAIOILYIO POJIb B X0JI€ BCEr0 Y4eOHOro mporecca.
1.2. KomneTeHun, BbIpadaThiBaeMble B X0/Ie CAMOCTOSITEILHOI PadoThI 00y4aAOIIUXCS 110
muciuiuinHe «O01asi M Heopraumueckasi XumMus» (papmManeBTHYECKHii PaKyJIbTET)

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, TIOJTYYEHHBIX B X0JI€ pa3paOOTKH JIEKaPCTBEHHBIX
CPEJICTB, a TAK)KE UCCICOBAHUIA U SKCIIEPTU3HI 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.



Llenpto caMocTOSITENbHOW pabOThl CTYAEHTOB SIBISETCS OBJaJeHHE (PyHIaMEHTAJIbHBIMH 3HAHMIMHU,
npo¢eCCHOHAIBHBIMU YMEHHUSAMHU M HABBIKAMH JESTENBHOCTH IO MPOQMI0 (KOMIETEHIMSIMHI), OIBITOM
TBOPYECKOM, HCCIIENOBATENBCKON AedarenbHocTH. CamocTosTenbHas paboTa CTyIEHTOB CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOSITENILHOCTH, OTBETCTBEHHOCTM W OpPraHM30BAHHOCTH, TBOPYECKOTO TMOAXOAa K
pelIeHuto mpobiaeM yaeOHOro U TpoecCHOHATEHOTO YPOBHSL.

3amagamu CPC B mmane (popMHUpOBaHUS BIMIEyKa3aHHBIX KOMITETEHIIUN SBIISIOTCS:

e CUCTEMATU3alMsl M 3aKpEeIUICHHE IIOJMYYEHHBIX TEOPETHYECKUX 3HAHMH M IPAKTHUCCKUX YMEHHH
CTY/JICHTOB;

e yrayOJeHHEe U PacUIMPeHUE TEOPETUIECKUX 3HAHUIA;

e hopMHpPOBaHNE YMEHHH HCIONB30BaTh HOPMATHBHYIO, HPABOBYIO, CIIPAaBOYHYIO IOKYMEHTALHUIO H
CHELUAIBHYIO JIUTEPATYpy;

® pa3BUTHE IIO3HABATENILHBIX CIMOCOOHOCTEH W aKTHBHOCTH CTYJICHTOB: TBOPYECKOH WHUIIMATHBEI,
CaMOCTOSITETIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAaHHOCTH;

¢ hopMUpOBaHHE CaMOCTOSITETIbHOCTH MBILICHHUS, CHocOoOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIN3allliu;

® Pa3BUTHE UCCIICIOBATENbCKUX YMEHHIA;

® HCIIOJb30BaHUE MaTepHajia, COOpaHHOTO W IOJNyYCHHOTO B XOJE CAaMOCTOATENLHBIX 3aHATHH Ha
CEeMMHApax, Ha MPAKTUIECKUX U JJAOOPATOPHBIX 3aHATHSIX, IPU HAIIMCAHUHU KOHTPOJBHBIX (M BBITYCKHOMN
KBATM(UKAMOHHON paboT), amsi APQPEKTUBHOW TOATOTOBKHM K HTOTOBBIM 3adeTaM, HK3aMeHaM,
roCyAapCTBEHHON UTOTOBOM aTTECTAlMU U IIEPBUYHOM aKKpEAUTALUH CIIELUAIINCTA

3. Buasl camocTosATEILHON PadoThI

B oOpasoBarenpHOM mpomecce 1o aucnuiuimHe «OO0mas W HeopraHuvyeckass XUMMHSD)
(¢papmaneBTuueckuii (axkyabTeT) BHLICIACTCA JaBa (OJMH) BHA(a) CAMOCTOSTEILHOH pabOThl —
ayJIMTOpHasl, MOJl PyKOBOJICTBOM IPETOAABATENs, U BHEAYJUTOPHAS.

BreaynutopHast caMoOCTOsTEeNIbHAsA paboOTa BBIIONHSAETCS CTYACHTOM 10 33/IaHUIO MPEToAaBaTesi, HO 0e3
€ro HEeNOCPEICTBEHHOTO YUaCTH.

OCHOBHBIMH BUJIAMU CAMOCTOSATEIILHON pabOTHI CTYICHTOB 0€3 Yy4acTHs Mpeno/iaBaTesiei sIBIsSIOTCS:

3.1. CocTaBiienne A0KJA10B/YCTHBIX pediepaTHBHBIX COOOLIEHHUI 110 TeMaM:

Tema 1. XumMHu4eckne METOAbI HCCIEAOBAHUS B MeUIIUHE U OMOJIOTUH.

1. OcHOBHBIE 3aKOHBI U TTOHSATHUST XHUMHH.

2. Vcrions30BaHWE TUTPUMETPUIECKUX METOZOB B MEJMIIMHE U B OMOJIOTHH.

3. UN306pannsie MeToabl aHanu3a. [IpeacraBienus 0 NpUMEHEHUH X B MEANULIUHE.

4. Oxcunpl. Knaccudukanus okcunos. CriocoObl nosryuenus. duznveckne 1 XUMHUECKUE CBOWCTBA.
[IpumeHeHue OKCHIOB B HAPOJAHOM XO3SHCTBE.

Tema 2. ®U3NKO-XMMHYECKHE METO/IbI UCCJIEI0BAHUSN B MeIULIIHE U OMOJIOTHH.

1. OcnoBanus. Knaccudukanus ocHoBanuid. Crioco0sl nonydenus. Pusnueckue u
XHMHUUYECKHUecBoicTBa. [I[puMeHeHne OCHOBaHUM B HAPOJHOM XO3SMCTBE.

2. Comu. Knaccudukanus coneii. Criocodbl nonydeHus. Gu3nyeckre 1 XUMUYECKHE CBOMCTBA.
[IpumeHeHue conieil B HAPOAHOM XO35HUCTBE.

3. Kucnotsl. Kinaccudukanus kucnor. Crioco0bl noyueHus. Guznueckrie 1 XAMHYECKHE CBOHCTBA.
Tema 3. D1eMeHTHI XMMHYECKOI TePMOIMHAMUKH

1. DnemMeHTBhI XUMUYECKON TEPMOANHAMHKH, TEPMOANHAMHUKH PACTBOPOB.

2. IlpenMeTr W MeTOABl XHMMHUYECKOW TEpPMOJIMHAMUKM. B3amMoCBsi3p MexIy mpoueccaMu oOMeHa
BEIIECTB W DJHEPrUM B OpraHu3Me. XHMHYecKas TepMOJWHAMHUKAa KaK TEOpeTHYecKas OCHOBa

OMOB’HEPTeTHKH.
3. OcHOBHbIC TIOHATHS TEPMOIMHAMHKH. VIHTEHCHBHBIE M OKCTCHCUBHBIC mapameTpbl. DyHKIUS
coctosiHUs. BHyTpenuss sneprua. Pabora um Temmmota — naBe (oOpMbl mepenadd SHEPruu. THIBI

TEPMOJIMHAMUYECKHUX CUCTEM (M30JIMPOBAHHBIC, 3aKPBITHIC, OTKPBITHIE). THITBI TEPMOJMHAMUYECKUX
npoleccoB (M30TepMHUUECKHE, H300apHbIe, H30XOpHbIe). CTaHAapTHOE COCTOSHHE.

Tema 4. XumMHu4eckoe paBHOBecHe

1. IlepBoe Hawamo TepMoAMHAMUKW. OHTambnus. CTaHAapTHas SHTANBMUS OOpa30BaHUS BEUIECTBA,
CTaHJapTHas OSHTAIbNMs cropaHus BemiecTBa. CraHmapTHas DSHTANBIUS peakuud. 3akoH [ecca.
[IpumeHeHne epBoro Havyaaa TEPMOJUHAMHUKHI K OHOCHCTEMAM.

2. Bropoe Havano tepMomuHaMukd. OOpaTHMble M HEOOpaTHMbIE B TEPMOJHHAMHYECKOM CMBICIC
mporecchl.  OHTporms. OHeprust [mOOca. IIporHo3mpoBaHWe HaNpaBICHUS CaMOIPOU3BOILHO
NPOTEKAIOUINX MPOIECCOB B HW30JMPOBAHHOW M 3aKpBITOW CHUCTEMaX, pOJb OJHTAIBIUHHOTO H
SHTPONHUIHOTO (pakTopoB. TepMomnHAMIYECKHE YCIOBUS PABHOBECHSI.



3. CranmaptHast odHeprusi ['mnb0ca o0pa3oBaHusl BeIeCTBa, CTaHAapTHas d3Heprus [ ubOOca
Omoslormueckoro okucieHus BemectBa. CranmaptHas dSHeprus I[ub6ca peaknmm. I[Ipumepsr
SK3€prOHMYECKMX M JHAEPrOHMYECKUX MPOLECCOB, MpOTEeKallux B opraHuzMme. [IpuHnmn
SHEPTETHUECKOTO COMPSKEHMSL.

Tema 5. DeMeHTHI XMMHY€ECKOIi KHHETUKH.

1. IlpenmeTt v OCHOBHBIE OHATHS XUMHUIECKOH KHHETHKH.

2. XuMu4veckas KUHETHKA KaK OCHOBa JUIsi HM3Y4YCHHSI CKOPOCTEH M MEXaHM3MOB OHOXUMHUYECKUX
mporieccoB. CKOpPOCTh pPEaKIMH, CPETHSS CKOPOCTh pEeakiMd B WHTEpPBajle, WCTHHHAS CKOPOCTH.
Kraccudukamuss peaxmwii, MPUMEHSIOMNXCS B KHHETHKE: PEAKIMH TOMOTEHHBIE, TeTepOTeHHBIE W
MHUKpPOTETEPOreHHBIC, PEaKMK MPOCThIC U CIOXKHBIE (TapajliebHbIe, OCIeA0BaTeIbHbIC, COMPSKEHHBIC,
HenHeie). MoJeKyIapHOCTh DIIEMEHTAPHOTO aKTa PeaKuH.

3. Kunernueckue ypaHenus. [lopsnok peaxiuu. [lepuoy nomymnpesparieHus. 3aBUCHMOCTh CKOPOCTH
peakuuu OT KOHUEeHTpalMu. KuHeTHueckue ypaBHEHHS pEaKkIUil MepBOro, BTOPOTO M HYJIEBOIO
MOPSAIKOB. DKCIIEPUMEHTAIIBHBIE METOABI OIPEIENEHN CKOPOCTH U KOHCTAHTBI CKOPOCTH PEAKIIUM.

Tema 6. KaTtanus

1. 3aBHCHMOCTD CKOpPOCTH pEakiud OT TeMIepaTypel. TemmnepaTypHbii KO3(p(HUIIMEHT CKOPOCTH
peaknMu MU €ro OCOOCHHOCTH /Uil OHMOXMMHUYECKuX TporeccoB. [loHATHE O TeOpUM aKTHUBHBIX
coyJlapeHuil.

2. DHepreTMdecKnid TPOQWIb peakIuy;, OSHEPrus aKTHBAIMH, ypaBHeHHWe Appenmyca. Poib
cTepuueckoro gakropa. [IoHATHE 0 TEOPHH TIEPEXOJHOTO COCTOSIHUSI.

3. Katanu3. ['OMOTeHHBIH M TETEpPOreHHBIH KaTanu3. DHEpPreTHYeckuid Npoduiib KaTaTUTUYECKOH
peaxiun. OCOOCHHOCTH KaTaJUTHYECKOW aKTHBHOCTH (epMEHTOB. YpaBHeHHe Muxasnmnca-MeHTeH U
€ro aHaJu3.

Tema 7. YueHue 0 pacTBOpax 3JeKTPOJIUTOB.

1. OcHOBHBIE TUTIBI XHMHYECKIX PABHOBECHUI U MPOIECCOB B (YHKIIMOHUPOBAHUH KUBBIX CHCTEM.

2. Ilporomutnueckne peaknuu. KOHKypeHIUS 3a TIPOTOH: M3OJUPOBAHHOE M  COBMEIICHHOE
NPOTOJIMTHYECKHE paBHOBecHs. O01Iasi KOHCTaHTa COBMEIIEHHOTO MPOTOIUTHYECKOTO PABHOBECHS.

3. Bydepnoe nericteue. BydepHbie cucTeMbl KpoBH: IHapoKapOoHaTHas, (ocdaTHas, reMOrIo0MHOBA,
npotenHoBast. [[oHATHE 0 KUCIIOTHO-OCHOBHOM COCTOSIHUW OpPTaHU3Ma.

4. TlpuMeHeHHUE peaKi HeUTpaN3aly B (hapMaKoTEpanvu: JICKApPCTBEHHBIE CPEJICTBA C KHUCIOTHBIMU
Y OCHOBHBIMHU CBOMCTBaMU (TUIPOKapOOHAT HATPHS, OKCHJI U TIEPOKCH]T MarHus, TPUCAMUH U JIp.)

5. T'ereporennrple peakiiu B pacTBopax 3eKTpoiuToB. KoHcranTa pactBopumocTH. KoHKypeHIMs 3a
KaTHOH WM aHWOH: W30JMPOBAHHOE M COBMEIIEHHOE TI'€TePOreHHBIE PAaBHOBECHS B pacTBOpax
anekTponuToB. OO0IIas KOHCTaHTa COBMEIIEHHOT'O TeTEPOTeHHOTO PaBHOBECHSL.

Tema 8. OcCHOBHBIEC THIIBI XHMHYECKHX PABHOBECHIH H IMPOLIECCOB B KU3HEACATETbHOCTH.

1. VcnoBuss oOpa3oBaHWSI W PACTBOPEHHUS OCAaKOB. Peakium, nexampe B OCHOBE 0Opa30BaHUS
HEOpPraHMYeCcKOro  BellecTBa  KOCTHOW  TKaHU  Tuapokcuadocdara  kampnus.  MexaHuU3M
(GyHKIMOHUpOBaHUST  Kanblui-pocdarHoro Oydepa. Spnenme wnzomopdusma: 3amMelieHue B
ruapokcundocdare KambIysl THAPOKCUI-UOHOB Ha MOHBI (DTOpA, MOHOB KAl HAa MOHBI CTPOHIIHS.
OcCTeoTpOITHOCTh METAJIJIOB.

2. Peaknmuu, nexanige B OCHOBE 00pa3oBaHUsI KOHKPEMEHTOB (ITOYEYHBIX KaMHEH): ypaToB, OKCalaToB,
KapOOHATOB.

3. [IpumeHeHune XJI0puIa KaIblKs U CyIb(aTra MarHus B Ka4eCTBE aHTHIOTOB.

4. Peaknmm 3amerieHus JmraHoB. KoHCTaHTa HECTOWKOCTH KOMIDIEKCHOTO WoOHAa. KoHKypeHmwms 3a
JUraHI WIA 32 KOMIUIEKCOOOpAa3oBaTeslb: HM30JIMPOBAHHOE M COBMEIICHHOE PAaBHOBECHs 3aMELICHHUS
ymuranfoB. OOImIas KOHCTaHTa COBMEIIEHHOTO pPAaBHOBECHS 3aMEIICHHUs JHUTaHaoB. HHepTHBIE U
JIAOUJIbHBIEC KOMILJICKCHI.

5. TlpencraBieHus: O CTPOCHHH METAUIOPEPMEHTOB W JAPYrHMX OMOKOMIUIEKCHBIX —COCIUHEHUH
(reMori00MH, NUTOXPOMBI, KOOamaMUHbBI). (DU3NKO-XMMUYECKHE NPUHIMITEI TPAHCIIOPTAa KHCIOPOJa
reMoryioonHoM. MeTamno-TuranIHbBI TOMEeOCTa3 M MPHUYMHBI €r0 HapyIIeHHs.

6. MexaHN3M TOKCHYECKOTO JICHCTBHS TSIKEIBIX METAUIOB W MBIIIbsIKA HA OCHOBE TEOPHU KECTKUX M
MATKUX KucaoT ¥ ocHoBaHn# (JKMKO). TepmoanHaMuyecKue MPUHIIMITEL XEIaTOTEPAITHH.

7. TepMonVHAMUYECKHE TIPUHIIMIIBI  XeJaToTepanud. MeXaHH3M IUTOTOKCHYECKOTO JICHCTBHS
COEIMHEHUH IIIATUHBI.

8. OxucmuTenbHO-BOCCTAHOBUTEIBHBIC (PEJOKC) peakiui. MeXaHu3M BO3HUKHOBEHUS DJICKTPOJHOTO U
penokc-noreHuuanoB. YpaBHeHue Hepucra-lIletepca. CpaBHuTenbHasi cujla OKHUCIUTENEH U



BoccraHoBuTene. [IporHo3upoBaHue HaIpaBI€HUS PENOKC-IPOLIECCOB [0 BEIWYMHAM PEJOKC-
HNOTCHINAJIOB.

9. KoHcTaHTa OKHCIHTENbHO-BOCCTAHOBUTEIBHOIO TMpoliecca. BiusHUE IMTaHAHOTO OKPY)KEHUS
LHEHTPaJIbHOTO aTOMa Ha BENWYHMHY peloKc-oTeHnuana. OU3NKo-XMMUYECKUe MPUHIUIBI TPaHCIOPTa
3JIEKTPOHOB B 3JEKTPOHOTPAHCIOPTHON Lenu MHUTOXOHApHM. OOIiue mnpeacTaBIeHHS O MEXaHU3Me
JIEHUCTBUS peToKC-Oy(EepHBIX CHCTEM.

10.Tokcuyeckoe neicTBUE OKHCIHWTENEH (HUTpAaThl, HUTPUTHI, OKCHABI a30Ta). (0e3BpekuBaHUE
KHACIOpOJla, IIEPOKCHUAA BOAOPOAA U  CyNEpOKCHA-MOHA. [IpuMeHeHMe penoKc-peakuuii  ams
JETOKCHKAIIHU.

Tema 9. ®U3nKOXUMUSI TUCTIEPCHBIX cucTeM U pacTBopoB BMC.

1. AncopOuuoHHBIE paBHOBECHS M NIPOLIECCH HAa OJBIKHBIX TPaHHLaX pasaena das.

2. IloBepxHocTHast sHeprus ['mO0Oca M MOBEPXHOCTHOE HATsHKeHHE. AncopOums. YpaBHeHue ['noOOca.
[ToBepXHOCTHO-aKTUBHBIE M MOBEPXHOCTHO-HEAKTHBHBIC BeIIeCcTBa. LV3MeHeHHE MOBEPXHOCTHON
aKTUBHOCTH B romosioruueckux pagax ([Ipasumno TpayGe).

3. Uzorepma agcopOrmu. OpHUeHTAIVsI MOJICKYIT B TIOBEPXHOCTHOM CIIO€ U CTPYKTypa OnoMeMOpaH.

4. Ouznyeckas aacopOIuss W xemMocopOmus. AmcopOmms Ta30B Ha TBEpPABIX Telax. AncopOouus u3
pactBopoB. YpaBHeHue JleHrmropa. 3aBUCHMOCTh BEIUYMHBI aACOPOIMH OT pa3lWYHBIX (PaKTOpOB.
IIpaBuio BeIpaBHUBaHUS MOJSIPHOCTEH.

5. UzbuparenpHast amcopOmms. 3Ha4YeHHWE aJCOPONMOHHBIX TPOIECCOB IS >KU3HEIESTEIHbHOCTH.
OU3NKO-XUMHYECKHE OCHOBBI aJCOPOLIMOHHON TEpamuu, TreMOCOpOLUH, NPUMEHEHHS B MEIHMIIMHE
HMOHUTOB.

6. IlomyueHue u CBOWCTBA AUCIIEPCHBIX CUCTEM.

7. TlomyueHue CyCHeH3H, SMYIbCHHA, KOJUIOMIHBIX PACTBOPOB. MOJIEKYISIPHO-KUHETHYECKHE CBOWCTBA
KOJUJIOUTHO-/IUCTIIEPCHBIX CHUCTEM: OpOYHOBCKOE JABMXKEHHE, IU(PQY3Hs, OCMOTHYECKOE JaBIICHHE,
CeIMMEHTALIOHHOE PaBHOBECHE.

8. Huanus, snekrpoauanus, ynprpaduibrpanus. OU3NKO-XUMHUYECKHUE MPUHIMIBI (YHKIHOHHUPOBAHUS
HMCKYCCTBEHHOM MOYKH.

9. OnTHyeckue CBOMCTBA KOJJIOUIHO-AUCIIEPCHBIX CUCTEM: pacceMBaHue cBeTa (3aKkoH Pajes).

Tema 10. @u3uKoXuMMs NOBEPXHOCTHBIX SIBJICHUIA.

1. DneKTpOKMHETHYECKUE CBOMCTBA KOJUIOMIHO-IUCIIEPCHBIX CHUCTEM: JIEKTpo(ope3 H DIEKTPOOCMOC,
MOTEHIIMAN TeUSHHS U MOTEHIMA CeMMEHTAIHH.

2. CpoiicTBa AMCHEPCHBIX CHCTEM: CTPOEHHE ABOHHOIO 3JIEKTPUYECKOrO CIOS. DNEKTPOKMHETHUECKUH
MOTEHIHAN U €r0 3aBUCUMOCTh OT Pa3In4HbIX (PaKTOpOB.

3. YcroiunBOCTh JUCHEpCHBIX cucTeM. CeaMMEHTAIlOHHAs, arperaTuBHAas M KOHJEHCAIMOHHAS
YCTOMUYUBOCTS JIH030J€i1. DaKTOPHL, BIUAIOLINE HA YCTOMYUBOCTD JTUO30JICH.

4. Koarymsiuusi. Ilopor koarymsiumm u  ero ompexpenenue, mnpaswio Illymeue-I'apan, sBnenue
npuBbIKaHus. B3ammuas koarymsuusi. [loHsTHE O COBpeMEHHBIX TeopHsix Koarymsnuu. Kosowmnas
3alIuTa U TEeTNTH3AIHS.

5. Konmounnsie IIAB (mmoBepXHOCTHO-aKTHBHBIE BEIECTBA), OMOIIOTHYECKH BakKHBIE KosutonaHbie [IAB
(MbLIa, JETEPreHThI, JKEIYHbIE KHUCIOTHI). Muiemiooopa3oBanue B pactBopax I[TAB. Omnpenenenue
KPUTHYECKOW KOHIIEHTPAIMN MHIIEII000pa3oBanusl. JIMIocombl.

6. CaoiicTBa pactBopoB BMC.

7. Ocobennoctu pactBopernss BMC (BBICOKOMOJIEKYJSIDHBIX COEAMHEHHMH) KakK CIEeICTBHE HUX
cTpykTypel. PopmMa Makpomonekyil. MexaHusm HaOyxanus u pactBopeHuss BMC. 3aBucumocTsb
BEJIMYMHBI HAOyXaHMs OT Pa3IMYHbIX (PaKTOPOB.

8. AnomanpHas Bs3kocTh pacTBopoB BMC. VpaBHenne Llrtaynmurepa. Bs3kocTs KpoBH M Ipyrux
OMOJIOTHYECKHUX JKUIKOCTEM.

9. OcMmoTrnYeckoe JaBJIEHHE pACcTBOPOB OuomnojauMepoB. YpaeHenue [amrepa. I[1oan3IEKTPOITUTHI.
UzoonexkTpuueckass TOYka M METOABI €€ ompeneneHus. MemOpaHHoe paBHoBecue JloHHaHa.
OHKOTHYECKOE JIaBJICHUE TIIa3MbI U CBIBOPOTKH KPOBH.

10.YcTolHunBOCTh pacTBOPOB OHOMOIMMEPOB. BricanuBanue OuononrMepoB U3 pactsopa. Koarepsarms
U €€ POoJib B OMOJIOTHYECKUX CHCTEMaXx.

11.3HayeHne SABICHHUS CMAYMBAHUS JJI1 OMOJIOTHYECKUX OOBEKTOB.

12.CtpyKTypHO-MEXaHUYECKHE CBOMCTBA AUCIEPCHBIX CHCTEM.

13.du3NKO-XMMHS adPO30JIeH.

Tema 11. CTpoeHne aToMa H XMMHYeCKasI CBS3b.

1. Crpoenmue snekTpoHHON 06010ukH atoma 1o H. bopy u 3 Pesepdopamy.



KBaHTOBO-MeXaHMYECKasE MOJIENb CTPOEHUS aTOMA.

Vpasuenue llpenunrepa. [loHaTHE O KBAaHTOBBIX YUCIIAX.

OnexrpoHorpaduueckue Gopmynsl aromoB. [IpaBuno Kieukockoro. Ilpunnun Ilaymu. [lpaBuio
XyHpa.

5. PazButue npeacTaBieHUi 0 MPUPOJIEC XMMUIECKOM CBS3H.

6. ['eomeTpus CBS3U U MOJICKYITBI.

7. Xumusi OMOTEHHBIX 3JIEMEHTOB 1A TpymmbL

8

9

Mo

XuMust OMOTEHHBIX 3JIEMEHTOB 2A TPYTIIIHL.

Tokcnunocts Oepuius u 6apus.
10.Menuko-6ronornieckoe 3Ha4eHUe IEMEHTOB 36 rpymmsbl.
11.Menuko-Ononornveckoe 3Ha4eHue 37eMeHTOB 4b rpymmer.
12.Menauko-61onornyeckoe 3HaueHUe HIEMEHTOB 5b rpynmsl.
13.Menuko-0noIoru4eckoe 3HauCHUE MapraHIa.
14.Menuko-Ononornveckoe 3Ha4eHue 37eMeHTOB 8b rpymmbl.
Tema 12. XuMus OHOTreHHBIX 3J1€MEHTOB.
Menuko-0nonoruueckoe 3HaueHUE COSAMHEHUH MeIH, cepedpa, 30J10Ta.
Mennko-01010rn4eckoe 3HaueHNe COeANHEHUH [IMHKA.
PryThoprannueckue coeuHeHHS.
COCI[I/IHCHI/ISI PTYTH, B KA4C€CTBEC JICKAPCTBCHHBIX CPCACTB.
KaJIMHH KaK TOKCUKAaHT OKPYXarolel cpebl
Mennko-61onorndeckoe 3HaYeHHe HIEMEHTOB 3A TPYIIIHL.
Menuko-01ooruuecKoe 3HaueHUE AIEMEHTOB OA TPYIIIHI.
Menuko-01oorHuecKoe 3HaueHUE HIEMEHTOB SA TPYIIIbL.
OO0Hapy>KeHHe MBIIIbIKAa B OMOJOTHIEeCKAX 00bEKTaxX.
10 Menuko-0nonoruueckoe 3HaueHUE AJIEMEHTOB 7A TPYIIIHL.
11.Menuko-01oIOTHYeCKOe 3HAUCHUE 3JICMEHTOB 4 A TPYIIIIBL
Tembl pedepaTHBHBIX COOOIIEHUIT MOTYT OBITh NMPEIOKEHBI MIPENOJABATENIEM U3 BhIILIECICPEUUCICHHOTO
CIIHCKa, a TAKKe 00YJaIoMMCS B MIOPSAAKE TMYHON MHUIMATUBBI 10 COTIIACOBAHUIO C MIPEIoJaBaTeieM

©CoNoA~WNE

3.2. PenieHne CUTyallMOHHBIX 32124
Tema 1. Xumu4eckne MeTOAbI HCCIEA0BAHUS B MeIMUIMHE U OUOJIOTHH.
3amava Ne 1. Tlpu B3aumoneiictBun okcuna a3ota (1) ¢ kuciaopoaom u3 aByx o0bEMoB okcua azora (11)
U OJHOro 00OBEMA KHCIOpOAAa TOJIyYaroTCs JBa O0bEMAa HOBOTO Ta3a. YcraHoBHTE (opmyiy
obpasytolerocs rasa.
Pemienune: Tak kak B paBHBIX 00bEMaxX ra3oB MPH MPOYHX PABHBIX YCIOBHSX COJCPIKUTCS OJMHAKOBOE
YHCIIO MOJIEKYJI, TO M3JJAHHBIX 33]]a4l HEMOCPEJCTBEHHO BBITEKAET, YTO KAKIBIC JBE MOJIEKYIBI OKCH]IA
asora (Il) , B3aumMoeicTBYs ¢ OHOM MOJIEKYJIOH KKCI0pOo/ia, 00pa3yeT JBe MOJISKYJIbl HOBOIO rasa.
0O0603Ha4MB cocTaB MOJIEKYJ oOpasytomierocs raza opmynoit  NXOY , MOXKHO BBIPa3UTh MPOUCXOISATIYIO
PEaKIHI0 ypaBHEHHEM:

2NO + 02 = 2NxOy
IToxcueT ymcna aTOMOB a30Ta U KUCIIOPO/a B JIEBOM YacTH YpaBHEHUS IMOKa3bIBAET, YTO B COCTAB JBYX
MOJIEKYJI HOBOT'O T'a3a JIOJDKHBI BXOIMTH JIBa aTOMA a30Ta M YeThIpe aToMa KHUCIOPOo/Ia, T.€. YTO MOJIEKyJia
€ro COCTOMT M3 OJJHOrO aTOMa a30Ta M JIByX aTOMOB kuciiopoja. CienoparenbHo, popmyiia raza: NO2 .

3agaua Ne2: [Ipu ropernn merana CH4 oOpasyercst yriaekucinsiii ra3 1 BoasHol nap. KakoBel oTHOIIEHUS
MeXI1y 00bEMaMH YIaCTBYIOIIMX B PEAKIIMU Ta30B, €CIIM OHU U3MEPEHBI MTPH OJINHAKOBBIX YCIOBUAX?
Pemenne: Ilpu mosHOM cropaHuu MeTaHa Ha KaXIyH0 €€ MOJIEKYNy DPACXOAYIOTCA JIBE MOJIEKYJIbI
KHCJIOpOJIa B pe3yJIbTaTe Yero o0pazyercsi OJHa MOJIEKyJa YIIIEKUCIIOTo Ta3a U JBE MOJIEKYJIbl BOJSHOTO
napa:

CH4 + 202 = CO2 + 2H20
OTO 3HAYUT, YTO M3 OJHOTO O00BEMA MeTaHa W ABYX OOBEMOB KUCIOpOJAa MOIYdYalOTCs ABa 00BEMa
BOJISTHOTO TIapa M OAWH 00BEM YTIEKUCIIOTO ra3a, M3MEPEHHOTO MPH TEX KE YCIOBUSIX.
ITo 3akomny I'eii-JItocaka mpu MOCTOSIHHOM JIaBJICHHU O00BEM Tra3a M3MEHSETCS MPSMO MPOIIOPIHNOHATIHEHO
abconrotHOH Temmeparype (T):

VIN\T2 = V2\T2 wumu V\T = const

P = const (n306apudeckuii mporiecc)



3agaua 3. BerauciauteAH®, AU, AG® u AA® n1s peakiuu
2CO) =2CO 1y t+ Oz ()
Omnpenennre, BO3MOXXHO JIM CAMOIIPOU3BOJIEHOE ITPOTEKAHNE PEAKIINH IPU CTAHAAPTHBIX YCIOBHUSX.
Pemenue: Bocnonb30BaBIIMCh JTaHHBIMM, NpUBEJAECHHBIMU B IIpuiiokeHUH, paccuuTaeM TEIUIOBOM
3¢ deKT peakuu Npu MOCTOSHHOM JIaBJICHUU:
AH®= ZniAH upon — ZNAH =
= 2AH co + AH% 02— 2AH% co2 =
= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI»/MOb.
H3meHeHne BHYTpPEHHEH SHEPTHH CBSI3aHO C U3MEHEHUEM DHTANBIUK 3aBUCHMOCTHIO: AU%=
AH°— AnRT,
rae: AN — I3MEeHeHre YrCiia MOJIeH ra3000pa3HbIX BEIIECTB B XO/I€ PEaKIUH,
An=3-2=1;
R — yHuBepcanbHas razosas nocrosunas (8,314x10-3k/lx/mMonbeK);
T =298K.
CrnenoBaTenpHO:
AU%= 565,62 — 8,314x10 %298 = 563,14 x/I>x/MOIIb.
Hns pacueta AG® Halinem npenBapuTeN-HO U3MEHEHUE SHTPOTIHH:
AS®=28°%0 + S°02 — 28°con =
= (2x197,48+205,03) — 2x213,66 = 172,67 [Ix/monpeK.
Tornma n3menenne sueprun [ m66ca OyneT paBHO:
AG°= AH°— TAS%= 565,62 — 298¢172,67x10%= 514,16 kJI»x/M0Jb.
Teneps onpenenuM u3MeHeHue 3Hepruu ['enpmronpa:
AA°= AU°— TAS%=563,14-298172,67x103= 511,68 kJIx/M01b
[HomoxxnurenbHble 3HaueHns BenmudrH AG®% u AA® yKa3pIBarOT Ha TO, YTO TIPHU CTAaHIAAPTHBIX YCIOBHSIX
peaxius He OyJeT CaMOIPOU3BOIBHO HITH B IIPSMOM HAIPaBICHUH.
Tema 2. ®U3UK0-XUMHYECKHE METO/AbI HCCJIEA0OBAHNS B MeINI[UHE U OHOJIOTHH.
3agaua Nel: [pu 27 rpagycax C 06bEéM rasza pasen 600 mi. Kakoit 06vEm 3aiimer ra3 mpu 57 rpagycax C,
€CJIH JaBlieHue OyIeT OCTaBaThCs MOCTOSHHBIM?
Pemenne: O003Ha4YMB UCKOMBIN 00bEM uepe3 V2, a COOTBETCTBYIOIIYIO eMy Temmepatypy uepe3 T2. Ilo
YCIIOBHIO 33a4H:
V1=600 mx
T1=273+27=300 K
T2=273+57=330 K
[ToacTasunsist 3T 3HaUEHUA B BhIpaXkeHue 3aKkoHa [ eii-Jlrocaka, momydnm:
60\300 = V2\330 , otkyaa
V2 =600*330\300 = 660 M.
3amaua Ne2: HMmeroTcs 1Ba COCy/Aa, 3alOTHEHHBIX CMECSMH Ta30B: a) BOJOPOJOM H XJIOpPOM; 0)
BOJIOPOZIOM ¥ KHCJIOpoAoM. Kak m3MeHHTCS maBlieHHE B COCyNax MPH MPOIYCKAHWW 4Yepe3 dTH CMECH
3IEKTPUIECKON UCKPHI?
Pemrenue: [1pu nporyckaHuy UCKPBI Ta3bl PEATUPYIOT O CIEAYIONINM YPaBHEHHSIM:
H2 + Cl2 = 2HCI @
2H2 + 02 = 2H20 @)
U3 ypaBHenus peaknum (1) BugHO, uro 1 Moip Bojopoma m 1 Momb xijopa o0pasyloT 2 MOIb
xJjiopoBozopoa. CreaoBaTenbHO, KOJMUECTBO BellecTBa ( B MOJISIX) ra3a nocne peakuuu (1) ocraércs
0e3 n3MeHeHus, 00bEM ra30BOi CMECH TaKXe HE MEHSETCS, TO3TOMY U JIaBJIEHHUE B COCYJIE HE MEHSETCH.
KonngecTBo BemiecTBa raza mocjae oKoH4YaHUS peaknuu (2) ymeHslmaercs B 1,5 pasa, ciemoBaTensHO,
WU3MEHHTCS U JaBJlicHre. B yciIoBuM 3a1aun HAMEpEHHO HEe OTOBOPEHO,
[IpuBoauTCS I cMeCch K HOPMAJIbHBIM YCJIOBUSM WJIM HeT. [yl OTBeTa Ha IMOCTaBJIEHHBIA BOIPOC 3TO
HECYIIIECTBEHHO: JIOITYCTUM, YTO CMECh OCTAHETCS TPH BBICOKOH TeMIiepaType, Torna o0pa3oBaBIIasCs
BoJIa OyJIeT HaXOJWUTHCS B MapoOOpa3HOM COCTOSHHM W JIABJICHUE TIOCNIE PEaKIUU YMEHBIIUTCS s
CTeXHMOMETpHUECKON cMecH B 1,5 pasa, Kak ObIJIO MOKa3aHO BBILIE; €CIIM K€ CMeCh OyleT NpuBeneHa K
HOPMaJIbHBIM YCJIOBUSIM, AaBJICHUE CMECH ellé Ooiee yMEHBIINTCS 33 CUET KOHIEHCALUH [TapOB BOABI.
3AKOH BOMJISI-MAPUOTTA
Ilpyu mocrosHHOW TeMmmeparype MOaBJICHWE, TPOM3BOJUMOE JaHHOW Maccol Tasza, o0OpaTHO
MPOMNOPLUUOHAIEHO 00BbEMY Ta3a:
P2\P1 =V1\V2 wm PV = const



T = const (M30TepMUYIECKUI TIPOIIECC)

3amaga Ne3. JIms peakiiuu KpeKWHTa METaHa
CHs ) = C @+ 2Hyr) + AH;

Ucnons3sys nannbie [punoxkenns, paccantath AG%9s 1 AA%9s. Onipenenuts,
BO3MOJKHO JI CaMOTIPOM3BOIIFHOE MTPOTEKAaHUE JAaHHON peakliy Py TeMIIepaType
298 K.
Pewenne:
1) Bocronp3oBaBmick AaHHBIMA [IprtoxeHus

(AGOfCH4 ®=- 50,85; AGOfC (1) = 0; AGOfH2 = 0 KI[)X(/MOJ‘IB),
paccunraem AG’(u3menenue sueprum ['n66ca)

AG®%= 2ni AG® fupox - 2Ni AG% yex = AG%t c i) + 2 AG 12 (1) - AG® tcra 1) =

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

rae An — U3MEHEeHre YHCia MOJIeH ra3000pa3HbIX BEIIECTB B XOJI€ PEaKIUH,
R - yHuBepcanbHas Ta3oBast MOCTOSHHAS
Haxomum An: AN =3 Nypos - 2Nuex =2 —-1=1
Orcrona:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 kJIk,
T.K. AG%9 u AA%0s > 0, To npu 298 K HEBO3MOMKHO CaMONPOM3BOIBHOE MPOTEKAHHE JAHHOM
PpCaKkuuu B IMIpAMOM HallpaBJICHUU.

3amaua Ne 4. JIns peakuu KpeKUHra METaHa
CH4 = C @+ 2Hary) + AH

Paccuurats AH;, Mcronb3ys 3Ha4€HNEe CTaHAAPTHBIX TEMIOT cropanus BemecTs (1 [x/Momb): AH cua ()
=-890,31; AH% ¢ () = -393,51; AH% 1> (= -285,84
Onpenenuts 3K30- WIH SHAOTEPMUIECKOMN SBISIETCS JaHHAS PEaKIIHSL.
Pemenwne: B cootBeTcTBHM cO cnencTBrueM 3akoHa ['ecca:
AHOr = Zni AHOC ucx. Zni AHOC npox. —
= AH®% cna y— (AH % ¢ (1 + 2 AH 112 (1) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 ]Ik

T.k. AH%> 0, peaKuus SIBIASETCA SHIOTEPMUYECKOM.
Tema 3. D1eMeHTBI XMMHY€CKOIl TePMOAMHAMUKHI

0
3anaya 1. Paccunraiite BeuunHy AS s JUTSE TIpolecca
Na,O(t) + H,00x) — 2NaOH(1)

,MCIIOJIb3Ys 3HAYCHUSA CTaHAApPTHBIX 3HTp0HHﬁ BCIICCTB.

0 J— .
P e m1 e H u e:Mcrionb3ys cripaBoO4HbIE JAHHbBIE S°(NaOH) =64,16 Jlx/(mom -K) ,

$°(Na,0) =75,5 Ix/(moms -K) S°(H,0) =70 Ixx/(moms -K)
AS%s = 2-S9(NaOH) — [S%(Naz0) + S(H,0)] =

0
,pacCUHTHIBACM AS 298 .

0
2:64,16 — (75,5 + 70) = —17,18 JIx/K.OTBeT: 3HTPOIHS YMEHBIIAETCSI. AS xp = —17,18 Ix/K.

0
3anaua 2. Paccuuntaiite n3MeHeHue sHeprun [ nooca (AG 298) st mporecca

+ — o
NaZO(T) HZO()K) 2NaOH(1) 0 3HAYEHHSIM CTaHAAPTHHIX dHepruii [ mo6ca oOpazoBaHus
BellecTB. BO3AMOXHO 1 caMONpOU3BOILHOE MPOTEKAHUE PEAKIIMU [IPU CTAaHAAPTHBIX yciaoBusx u 298 K?

_ 0
Pemenwue: [lpu cranmapTHBIX yCIOBUAX (T =298K ) AG 29 MOJKHO pacCUUTATh KaK pa3HOCTh
cymmapHoi sHepruu ['mb60ca oOpa3oBaHuUs MPOILYKTOB PeakiMu U CyMMapHoii sHeprun ['uboca
00pa3oBaHMs KCXOIHBIX BEHIECTB, C yYETOM CTEXHOMETpUUECKHX K03 dunnentos.Heooxoaiumbie

D p—
CIIpaBOYHbIE JAHHBIE: AG"r(NaOH) =- 3811 K'H‘}K/MOHL.

AG% (Na20) = -378 x/Jlx/monb, AG’% (H20) = ~237 kJIx/Monb
AG%%g5 = 2-AG% (NaOH) — [AG% (Na20) + AG% (H.0)] =



= 2.(-381,1) — [-378 + (-237)] = —147,2 &/l

0
3HaveHue AG 298 OTPHIIATEIHHO, TIOATOMY CaMOIPOU3BOILHOE POTEKAHKUE PEAKIIMH BO3MOXKHO B
pssMOM HampaBiieHnd. OTBeT: BO3MOXKHO; —147,2 kJIk.

3agaua 4. Hammmmre ypaBHEHHE peakUMW CropaHds MeTaHa.Belumcnnurte cTaHAapTHYIO TEIUIOTY
00pa3oBaHMs METaHa, €CIIM €r0 CTAHAAPTHAs TEIUIOTa CTOPAHUs
AH®. = -890,31 kJIx/Monb
[TpomyKTHI cropanusi UMEIOT CIeAyIOUINe TeII0Thl oOopasoBanus (KAXK/Momb)
AH% co2 = -393,51; AH % 20 (x) = -285,84
Pemenue:
Hanummre TepMoXxuMudecKoe ypaBHEHHE PeakLui CrOpaHus METaHa
CHs ) +20; ) = COz 1y + 2H20 () + AHY
B cooTBeTcTBMM CO creACTBHEM 3aKOHa [ecca:
AHor: ZniAHOfnpou. 'ZniAHOf nex. —
= (AH%co2 (1 + 2 AH 120 (x9) — (AH% cha iy + 2- AH% 02 1) )
C npyroii croponst: AH% = AH c cna ()
Torma: AH cua = (AH% coz 1)+ 2 AH % 120 () — (AH % cha 1y + 2 AH % 02 (1)
-890,31 = (-393,51 + 2 (-285,84) ) — (AH % cua vy + 2 - 0);
- 890,31 = -393,51 — 571,68 - AH% cha ()
AHOf CH4 (r) = -74,88 K,Z[)K/MOHL.

Tema 2. OCHOBHBIE TOHATHS U 3aKOHBI XUMHYECKOM TEPMOANHAMUKH U TEPMOXUMHH.
3anmaga 5. Wcnons3ys ypasaenne Kupxrodda mist HeOombIoro reMnepaTypHOro HHTEpBaja PacCYUTaTh
TernoBoi 3 deKT peakun
CH30H(F)+3/202(r)=C02(r)+2H20(r)
npu temneparype 500K u masnenun 1,0133x10° [1a.

Pemenwue: [1o maHHBIM TPHITOKEHHS CHAYaJa pacCUUTHIBaEM TeTuToBor A ekt peakinu mpu 298K:
AHC 208 = (AH% co2 + 2 AH% h20) — (AH chson +3/2AH % o2) =

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

3nas AH® 298, MOKHO TI0 ypaBHeHHI0 Kupxrodda paccunrars TemnoBoii a3gdekt peakiun mpu S00K:
AH® 12 = AH11 + AC®(T2 - Ty)

rae AC°, — n3MeHeHne TeINIOEMKOCTHU B X0Jie peakuu. Ero MOXHO onpeaenuTs TaKuM 00pa3oMm:
Acop = Znicpinpou. - Znicpi nex. —

= (C°co02 + 2C°p20) — (C°pcrzon — 3/2 C%02) =

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

W 3HauMT, TeruioBoi 3¢ dekr peakiun npu S00K pasen:

AHC 500 = AH% 298 + AC°,(500-298) =

=-676130 + 17,1x202 = -672676 x/monb = —672,676 k]J1>k/MOb.

Tewma 2. OcHOBHBIE IOHSTHS U 3aKOHBI XUMUYECKOW TEPMOJANHAMHKH U TEPMOXUMHHU.
3agaua 6. 3HaueHue ctangapTHOI SHeprum ['nd6ca AG® peakuun
CH3COOHy+C2HsOH 1 =CH3COOC,Hs+H2Or)
paBHO —3,434 xJI>x/Mob. Beraucaure konctantsl paBHoBecHs K, u K. Kakos Oyzer coctaB paBHOBECHON
PEaKIMOHHOM CMECH, €CJIM B PEaKIMIO BBEACHBI | MOJIb KHCIOTHI M 2 MOJIS criupTa?

Pemenne: Bocnonbesyemcst cootHomenneM AG®%= — RTINKp, 13 kotoporo momydaem
AG% - 3,434
InK,=— =— =1,386
RT 8,314x10°x298
u 3Haunt K,= %% = 3,9989 ~ 4.
K.=K,(RT)™", a Tak kak An =2 —2 =0, to K. = K,= 4.
Jiis Toro, 4ToOBl OTBETHTH HAa BOIPOC O COCTABE PAaBHOBECHOM PEaKIHMOHHON CMECH, HEOOXOOUMO B
0011eM BHIe IPOAHATM3UPOBATh HAYAIBHBIA U PABHOBECHBIN COCTAB PEAKIIMOHHON CMECH:

CH;COOH + C,HsOH = CH3:COOC;Hs + H,O
HNcexonabiii 1 2 0 0
COCTaB, MOJIb
PaBHOBeCHEBIN 1-x 2-x X X
COCTaB, MOJIb




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

U PELIMM YPAaBHEHHE OTHOCHTEIBHO X:
x2=(1-x)(2-x)= 4; x?=(2-3x+x?)=4; x*=8-12x+4x2; 3x*-12x+8=0
D = V144-96=6,928; u 3HauuT
12 + 6,928 12 -6,928
X1 =—— =315 moms1; x2= ———— = 0,845 mouns.

6 6

3HadeHue = 3,15 Momn.x; He MeeT PU3NIECKOro CMbICTa (Tak KaK U3 2 MOJIeH CiMpTa Helb3s MOIyYUTh 3
MOJIsL ATHJIAIeTaTa) U OTOpachiBacTCs. TakuM 00pa3oM, COCTaB PEAKIIMOHHONW CMECH NPH PaBHOBECUHU
OyJIeT CIeIyrOIIUM:

YKCYCHOM KHCIOTBI: 1-0,845 = 0,155 Mo,

CriupTa: 2-0,845=1,155 Mo,
JTHUJIAIleTaTa: 0,845 mons,
BOJBL: 0,845 moms.

Tema 4. Xumu4eckoe paBHOBecHe.

Na,O(T) u Hz()()K)’

3anaga 1. CocTaBbTe TEPMOXUMUYECKOE YPaBHEHHE PEAKIIMH B3aUMOAECHCTBUS

€CJIH TIpH 3TOM oOpazyetcs 1 Moib NaOH(r . B oTBeTe nmpuBeauTe KOINIECTBO TEIUIOTHI (Q),
yKa3aHHOE B TEPMOXMMHUYECKOM ypaBHEHHH.

Pemenue: KodpduuueHTs B TEPMOXUMUYECKOM YPAaBHEHUH UMEIOT CMBICHT MoJjiel. [ToaTomy
JIOTTYCTHMEI TpOOHBIe 3HaUYeHHUS K03(pummeHToB 1 | MO THAPOKCHAA HATPUS MOKET 00pa30BaThCS U3
1/2 mons okcuna Hatpus u 1/2 mons Boqel. B pesynbrare pacdyera BBISICHEHO, YTO MPU 00pa30BaHUM 2

0
NaOH(T) B JJaHHOU peakuuu Boiaensercs 153,6 kJIk TemioThl, AH "8 =—-153,6 xJIx.

IToaromy npu ob6pazoBanuu 1 MoJIb NaOH(r) KOJINYECTBO BBIJEIUBIIEHCS TETIOTHI OyIeT B 2 pa3a
MEHbIIE, T. €. 76,8 kJ[>K. B TepMOXUMHUYECKOM YpaBHEHUU KOJIMYECTBO BBIACISIOMIEHCS TEIII0ThI

1/2 Na,O(r) +1/2 H,00x) > NaOH(r) + 76,8 k[l

MoJIei

YKa3bIBAIOT CO 3HAKOM «ILTFOCH:
Otset: Q = +76,8 xJIk.

3anava 2. Bripazure n3BecTHHIM BaM criocoOoM koHmeHTparuio pactBopa 10 r NaCl 8 100 mut (T) BOfBI.
B xadectBe cmoco60B BEIpaKEHUS KOHIIGHTPAITUN UCTIOIB3YHTE:

1) MOJAPHYIO BECOBYIO KOHIIEHTPAIHIO (MOJSUTBHOCTH);

2) MOJSIPHYIO O0BEMHYIO KOHIICHTPAIHIO (MOJISIPHOCTB);

3) HOPMaNBbHOCTDH (MOJSIPHYIO KOHIICHTPAIMIO SKBUBAJICHTA) ;

4) MOITBHYIO (MOJIIPHYIO) JOJTIO;

5) Tutp;

6) BECOBOM MPOIIEHT;

7) u4mcio TrpaMMOB pacTBOopeHHoro BemiectBa Ha 100 r pactBopurens (kodddurmeHt
PacTBOPUMOCTH NP TAHHBIX YCIOBHSIX).

Pemenne:

O6o3nadyeHue|Ha3zBanne u onpeeneHmne

MOHHpHaH BCCOBas KOHIOCHTpauuda (MOHHHLHOCTL) - YHUCJI0 MoJIcH

C i
m pacTBOpEHHOTO BemecTsa, mpuxosimeecs Ha 1000 r pacTBopuTEs.




C Monspras o00b€MHas KOHIEHTparus (MOJSPHOCTB) - YHCIO  MOJeH
M .
PacTBOPEHHOTO BEIIECTBA, COJIepIKalieecs B 1 TUTpe pacTBopa.
Ch(n) HopManpHOCT - dYHCIIO TpaMM-IKBHBAJCHTOB pPACTBOPEHHOTO BEIIECTBA,
) cozep:kaiieecs B 1 turpe pactBopa.

N MonbHast (MM MOJIIpHAsi) JOJIS - YUCIO MoJied plICTBO[IEHHOTO BEIECTBa,
npuxosieecs Ha 1 MOJIb pacTBopa.

T Tutp - 4ucIo0 rpaMMOB PacTBOPEHHOTO BEILECTBA, cojepKamieecs B 1 M
pacTBopa.

p BecoBoii nMporeHT - YUCII0 rpaMMOB PaCTBOPEHHOTO BEIIECTBA, COICPIKAIICeCs B
100 r pacTBOpA.

A Uucino rpamMmoB pactBopéHHOro BlJmiectl]a, mpuxomsmeecs wHa 100 T
pacTBOpHTETS.

Ecnu 0003Ha4UTS:

C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILECTBA;

M - MOJICKYJISIPHBIH BEC PacTBOPEHHOTO BEIIECTBA;

Mp - MOJIEKYJISIPHBIHA BeC pPacTBOpHUTEIS;

n - YUCJIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEILIECTBA;

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

Nacl * M’ H20 (1000 1) 0.17 « 1000
1)Cnm= = = 1,7 moa5/1000 T;
Mu20 100
Nnact * 1000 Mot 0.17 1000
2) Cp = —mmmmmmmmm e = = 1,7 mons/n
100 Mt (V H20) 100
T « 1000
3) Cn = - =; Cn=1,7r3xB/11
C)
Take BO3MOKEH pacueT HOPMAILHOCTH PAaCTBOPA TI0 CIIEAYIOIIeH hopmyIte:
m X
CN = —-mmmmmmmmeeeee- , rae
3 100

m — Macca, r; X - MaccoBas J0Jist, %; O - PKBUBAJICHTHAs Macca, I/T-3KB.

NNact ® N’Hz2o (1 MoOJIB) 0.17 1
B = M= Niecrt Niezo ;N = 0,033
Np-pa 5+0.17
Mnact® V’hzo (1 M) 10 1
5)T= = ; T=0,1 /M
V h20 100
MNacl 10
6) P = --oremmoees = ; P=9,09 %

Mu20 + MNaci 100+10
7) A =mpnact/ M0 ; A=0,11/100 r Bojsr

3amaga 3. B 100 r Bogsr pactBopeno 1,53 r rounepuna. Jlasnenne mapa Boasl mpu 298K pasuo 3167,2
H/m?. BeluucnuTe: a) NOHMKEHHE JAaBJICHUA Napa BOAbI HAJ PAcTBOPOM; 0) TeMIEpaTypy KHIICHHS
pacTBopa; B) TEMIEpaTypy €ro 3aMep3aHHus; I') €r0 OCMOTHYECKOE JAaBIICHUE.

Pewienne:



a) B coorBercTBHM C 3aKOHOM Payinsi OTHOCHTENBHOE IMOHIKEHHE NaBJICHHS PaBHOBECHOTO C
pacTBOpPOM mapa paBHO:

= = XFJ‘I!

rae Xy — MOJIbHAS IOJISI TJIMIIEPUHA B PACTBOPE.
Xrs = Neal (Newt Niorer), TAE N — KOJTMYECTBO BEIecTBa (MOJIB).
Neoxe=100/18 = 5,555 momb; N,= 1,53/92 = 0,017 Mo,

3Haywr, Xr=0,017/(0,017 + 5,555) = 0,003,
U TOTJa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBblmeHne TeMImepaTypbl KHUIEHUS pPAcTBOpPa HEIJICKTPOIMTAa MOXKHO BBIYHCIUTH I10
30YIITHOCKOMTNIECKOH hopMyIte:
K,m 1000
ATKI/IH =
Ma

rae K, — »s0yminmockonuueckass KOHCTaHTa pacTBoputTeis (uisi Bojasl oHa paBHa (0,52); m — macca
PacTBOPEHHOTO BEIIECTBA B TpaMMax; M — ero MoJsipHas Macca;
a — Macca pactBopuTtens B rpammax. OTcrona

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

CrnenoBarebHO, TEMIEpaTypa KHIIeHUs pacTtBopa 6yaeT pasna 100,086°C.
B) IloHmwxkenue (nempeccust) — TeMIepaTyphl 3aMep3aHHMs pacTBOpa pPaCCUUTHIBACTCS IO
KPHUOCKOITUYECKOH (hopMmyie:
K«m 1000
ATsaM: -
Ma

rae K«—kprockonmuaeckast KOHCTaHTa pacTBOpHUTENs (Uit Boabl 1,86):
1,86¢1,53¢1000
ATz = =0,309°
92100

CrnenoBatenbHO, pacTBOp OyaeT 3amep3ath npu —0,309°C.

) B COOTBETCTBHM ¢ 3akoHOM Baurt—Todda ocMoTHueckoe JaBieHHWE B pacTBOpax
HEDJIEKTPOUTOB MOKHO PACCUUTATH 110 YPABHEHHIO
7 = CRT,
rae C — MoJIsIpHAs KOHIIGHTpAITUs pacTBopa.

IIpu nepecuere B cucteMy CH KOHIEHTpalus [OIKHA OBITH BhIpaxkeHa B MoJib/M°. Cumras
TUIOTHOCTh PACTBOPA PABHOM MIOTHOCTH BOJIBI, TIOJTYUHM:

1,53¢1000
C=——=0,17 Mmons/n = 0,17x10° momnn/m>.
900100

Torna
71=0,17x10%8,314e298 =421187,2 [1a (= 4,2 atm).

Tema 5. DeMeHTBI XMMHYeCKOl KHHETHKH

3agaua 1. Bo ckonbko pa3 u3MEHUTCS CKOpocTh npsiMoit peakunu Na(r)+3Ha(T) = 2NHa(r), ecnu
JIaBJICHUE B CHCTEME yBEINYUTH B 2 pa3a?Pemenne. YBennueHne 1aBIeHNS B CHCTEMeE B 2 pa3a
PaBHOCHIILHO YMEHBIICHUIO 00beMa CHCTeMBI B 2 pa3a. [Ipy 3TOM KOHIIEHTpauy pearupyommx
BEIIIECTB BO3pacTyT B 2 pa3a. CorinacHo 3aKOHY JEHCTBUS Macc, Ha4yanbHasi CKOPOCTh peaKkiy paBHA


https://www.chem-astu.ru/chair/study/genchem/move.php?term=jHawEEWyerop07355d39ggjl2jhhgsfgfFhjhqaiIOp

Vi=K-[N2]-[H]3. TTocne yBenuuenus naBnenns B 2 pa3a KOHIEHTPALMK a30Ta ¥ BOAOPO/IA YBEINYATCS B 2
pasa, M CKOpoCTh peakiuu craneT paBHa Vi=K-2[N2]-23[H2]*=k-32[N.]-[H.]®. OtHowmenue Vi /v,
TIOKA3bIBAET, KAK H3MEHHUTCS CKOPOCTh PEAKIMK MOCIIE M3MEHEH s aBnenus. Clie0BaTeNbHO,
VilVi=k-32[N2]-[H2]%/(k:[N2]- [H2]®)=32. OtBeT: ckopocTh peakiuu yBenudauTcs B 32 pasa.

3amaua 2. B peakmmm  C(1)+2Ha2(T) = CHa(T) KoHIeHTpaIHIo Bo0poia YMEHbIIHIH B 3 pa3a. Kak
HU3MEHHTCS] CKOPOCTh PEAKITUH?

Pemenue. CornacHo 3aKoHy J€HCTBUS Macc, HadalbHask CKOPOCTh peakiuu pasHa V=K' [H,]?. ITocne
yMEHbIIEHHUs KOHIEHTPAIMK BOJOPO/a B 3 pa3a cKopocTh cTaHeT paBHa Vi=K-(1/3)?[H]? =1/9K[H:]>.
[Mocne n3MeHeHnsT KOHIISHTPAITUH BOJIOPOJIa CKOPOCTh M3MEHUTCS CICAYIOIAM
06pazom:Vi/V,=1/9K[H]%/(k[H2]?)=1/9.

OTBeT: CKOPOCTH PeaKIUy YMEHBIIUTCS B 9 pas.

3agaua 3. KoHcTaHTa CKOPOCTH AMCCOUMANNN QOocTeHa
COCl,=CO + Cl;

npu Ttemneparype 382°C pasna 0,5x1072 mun-
Paccunrath: a) SHEpPrur0 aKTHBAIMN PEAKIINH;

0) KOHCTaHTY CKOPOCTH peakuuu npu temmeparype 425°C; B) konmdecTBO (ocTeHa, KOTOPOE PA3IOKHUTCS
npu temneparype 382°C 3a 100 MHHYT mocie Hayaja peaklid, €cld HadalbHOE COJAepKaHHE ero
COCTaBIISUIO 1 MOJB/.

! a mpu Ttemmeparype 482°C — 67,6x1072% munl.

Pemenue:
a) Pacuer sHeprum aktuBanmu E* BegeM 1o ypaBHEHUIO:
T1T2Rk
E* = In ,
To-Tiks

rae: ki 1 ko — KOHCTAHTBI CKOPOCTH PEaKIIMK COOTBETCTBEHHO MPH
temniepatypax T1 u To. IloacrasnsieM 3HaueHus:
655e7558,314 67,6x10°?
E*= In =201740,3 JIxx/momb ~ 201,7 xJ>x/MOIb
755-655 0,5x107?

6) [na pacuera KOHCTaHTBI CKOPOCTH peakiuu mpu 425°C Bocmonb3yeMcsi TeM K€ YpaBHEHHEM U
HalJIeHHBIM 3HaYeHueM E*,

k3E*T3 — T1

In =—e

kiRTsT:

Pelast 570 ypaBHEHHE OTHOCUTENBHO Ka, MOTydnM:
201740 698-655
Inks = . +1n 0,5x1072 = -3,016,
8,314 698x655

otkyna ks = ¢ 2016 = 0,049.
B) Peakuus auccormanuu QocreHa sSBISETCS peakield mepBoro mopsaka. [103ToOMy KOJIMYECTBO
IPOpearupoBaBIIero HocreHa MOXKeT ObITh PACCUUTAHO 10 YPABHEHHIO:
1 Co
k= In . TIe
t Co-x

Co — ucxoaHast KOHIEHTpauus BemiecTBa; Co—X — KOHIEHTpAIMs K MOMEHTY BpeMeHH {; X — 4ucio
MOJIEH TIPOpEarupoBaBIIETO BEIIECTRA.

HO,Z[CTaBJ'IHH B 3TO YpPaBHCHUC 3HAUYCHUC KOHCTAHTBI CKOPOCTH pCaKIUU, BpEMA OT Ha4dajia
PCaKkIu U UCXOAHYIO KOHUCHTPAIHUIO, p€IacM YPAaBHCHUC OTHOCUTCIIBHO X!
0,5x10°2 = (1/100) In [1/(1-%)];
In[1/(1x)] =0,5; In(1-x) =-0,5; 1-x=¢%°=0,6
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M, OKOHYaTeJbHO, X = 0,4 MOJIs.
Takxum obpazom, pu Temneparype 382°C 3a 100 MUHYT OT Ha4aja peakiuyu KOHIEHTpanus Gocrena
yMeHbIuTCS OT 1 10 0,6 MOJIB/JI, TaK Kak B KOXKIAOM JIMTpe paznoxkurcs 0,4 Moiis hocreHa.

Tema 6. Katanus.

3anaua 1. Bo cKkoJNBKO pa3 BO3pacTeT CKOPOCTh PEakiMy MpU MOBHIMIeHHH TemiepaTypbl ¢ 10 no 30°C
(v=3)?

Pemenue. IIpu yBennuenun remmnepatypbl ¢ 10 10 30°C cKOpoCTh peakiiii B COOTBETCTBHH C TMPABUIIOM
Bant-Todda Bospactaer: Vo/vi=y@W0 rre t,=30°C, t;=10°C, a V2 U Vi — CKOPOCTH PEaKLUH INPH
JaHHBIX TemiepaTypax. Ilomyuaem Vo/vi=3CG01010=32=9 re. ckopocTs peakuuu yBenuuurca B 9 pas.

OtgeT:9. 3anaga
2. PaBHoBecue peakuuu 2H(r)+0x(T) = 2H;0() ; AH<0 cmemaercst BmpaBo npu: 1) MOBBIICHHH
TEMIIEPATYyPHI; 2) YMEHBIIIEHUT TIABJICHUS; 3) YBEITHMYCHUH JaBIICHUS?

Pemenne. Bee BemectBa B cucteme — rasel. B cootBercTtBuun ¢ npununumnom Jle [llarense, mossileHne
JIaBJICHUsI IPUBOJUT K CMEILICHUIO PAaBHOBECUS B CTOPOHY pPEakLWU, NPHUBOJALICH K MEHbLIEMY
KOJIMYECTBY MOJIEH Ta30B, T.€. B CTOPOHY oOpaszoBanusi H>O. CrnenoBarenpHO, TIOBHIICHNE TaBICHUS B
CHCTEME CMeIaeT paBHOBECHE peakIiy BrpaBo. OTBET: MPHU YBEIMYEHUH JaBICHUS.

3anmava 3. Bo ckoibKO pa3 BO3pacTET CKOPOCTh PA3NIOKEHUS Cyib(aliia HaTpusl B TIa3HBIX Karllax

npu ToBbIIeHnH TemnepaTypsl oT 20 mo 80°C? TemmepaTypHbIii KOG (HUIIMEHT CKOPOCTH pPEaKIuu

paBeH 2.

Pemenue:

Bocnonbsyemcst cootHomenueM Vr2/Vr1 = Kra/ki= (2 ™/10, roe y=2, T»=80°C; T1=20°C:
Vtz/Vu = 26 = 64,

TO €CTh CKOPOCTh Pa3JIOKEHUs BO3pacTeT B 64 pasa.

3anava 4. PaccumTaiite BpeMs pa3pyllieHHs a’dpo30yibHOro mnpenaparta «Kamdomen» Ha 10%, cunras
KOHCTaHTY CKOPOCTH Pa3lIOKEHHS OCHOBHOTO JIEHCTBYIONIETO BemiecTBa ((ypamuinHa) paBHOM
1,2x107° wac™* npu 20°C.

Pemwienne: Cuutas ucxomHoe KonuuecTBO BemiecTBa paBHbIM 100%, U UCHONB3YysS KMHETHYECKOE
ypaBHEHUE JIJIS peakiuu 1-ro mopsaka

1 a
=—In——,
t a—X
IIOJIy4YUM:
1 100 0,1053
t=—In = = 8775 gacoB ~ 1 roq.

k  100-90 1,2x10°°

3agaua 5. B TeueHnwe Kakoro BpEMEHHM uepe3 pacTBOp cyibdara Meau HEOOXOIUMO MPOITYCKATh TOK
cwioi 1,5 A, uroObl u3 Hero 6,4 r. meau ?
Pemenue: Ilo 3akony @apanest Macca BBIIENMBIIETOCS BEIECTBA MPH 3JEKTPOIM3E (B rpaMMmax) m =
OJt/F, rue
3 — BIIEKTPOXUMHUYECKHI IKBHBAJICHT BEIIIECTBA
J — cuna Toka (amriep)
t — Bpems (Cek) Kynon
F — ancno ®apanes 96494 K/r-axB (——— ) mmm 96500 K/r-3kB.
T-9KB
DNEKTPOXMUMUYECKAM DKBUBAJIICHTHOM HAa3bIBACTCS KOJMYECTBA BEIIECTBA, BHIPAKEHHOE B TpaMMax,
BBIJIENIIEMOE 1K DIIEKTPUUECTBA, TPOXOSIINM Yepe3 IEKTPOIIHUT.

A — atomHas Macca, n — BAJICHTHOCTb

Hns menu 63,54
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=31,77 r/x
2

mF 6,4 - 96500
t= = =12959,8 cex =216 MuH = 3 4. 36 MHUH.
2] 31,77 -15

Tema 7. YueHue 0 pacTBOpax 3JeKTPOJIUTOB

3anava 1. Hamumure Bce BO3MOXKHBIC YpaBHEHUS PEaKIIUH B MOJICKYJISIPHOM, MIOHHOM U COKPAIICHHOMN
MOHHOHU (opMax MEXIy CIeAYIOIUM KucioTamu 1 ocHoBanusimu: NaOH, Mg(OH),, H2SOs3,
H3PO4Pemenue.

NaOH + H>SO3 = NaHSO3 + H20 runpocynbhut Hatpus

Na®+ OH = Na" + HSO;~ + H,0O

H,SO3 + OH— = HSO; + H,0O

2NaOH + H,SO3 = Na;SOs3 + 2H,0 cynbdutHaTpus

2Na* + 20H— + H,SO; = 2Na* + SO5* + 2H,0

20H + H,S03 = 2H,0 + 3032'

NaOH + H3PO4 = NaH2PO4 + H20 murunpodocdaraarpus

Na*+ OH— + H" + H,POs— = Na* + H,PO,— + H.0

OH— + H*=H0

2NaOH + H3PO4 = Na;HPO4 + 2H>O  tugpodocharnaTpus

2Na* + 20H— + 2H" + HPO,* = 2Na*" + HPO,* + 2H,0

20H— + 2H* = 2H,0

3NaOH + H3PO4 = NasPOs + 3H2O  ¢docdarnarpus

3Na* + 30H— + 3H" + PO, = 3Na" + PO* + 3H,0

30H— + 3H* = 3H,0

Mg(OH),  + 2H2SO; = Mg(HSOs), + 2H,0 ruapocynsduTMaraus

Mg (OH), + 2H,S05 = Mg?* + 2HSO3~ + 2H,0 (H2SO3 He aucconumpyer, Tak Kak sBiseTcs ciaboii
KHCIIOTOIN)

Mg(OH), + H,SO; = MgSO; +2H,0 cynbdur Maraus

Mg(OH), + 2H3PO4 = Mg(H2PO4); + 2H,0 muruapodochar maruus

Mg (OH), + 2H* + 2H,POs— = Mg?" + 2H,POs— + 2H,0

Mg (OH), + 2H* = M92++ 2H,0

Mg(OH), + H3POs = MgHPOQO, + 2H,0 ruapodocharmaraus

Mg (OH), + 2H* + HPO4* = Mg?" + HPO,* + 2H,0

Mg (OH), + 2H* = M92++ 2H,0

3Mg(OH)2_ + 2H3PO, = Mg3(PO4)2_ + 6H,0 (I)OC(l)aTMaFHI/ISI

3Mg(OH)2_ + 6H" + 2PO43' = Mgs(PO4)2_ + 6H,0

3amava 2. Beraucauts konnentpaimio noHoB OH— u NH4* B 0,5 M pactBope NH4OH, eciu koHCTaHTa
muccoruaiyu K = 1,8x10°. Pemenue. KoHneHnTparus kaxmaoro noHa paBHa MIPOU3BEACHUIO CTETICHU
JIUCCOIIMAINHY 0, Ha OOIIYI0 KOHIIEHTpaIuo anekrposura C, T.e.

[OH7]=[NH:]=0aC

o = (K/C)¥2, Takum o6pazom

[OH] = [NHs] = (K-C)*2 = (1,8x107-0,5)¥2 = 0,003 M

3anava 3. CocTaBbTe MOJICKYJIIPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEaKIIUii B3aUMOJICHCTBUS B
pacTBOpax MEXIy: a) cysib(dar jkeie3a ¥ HUTPAT CTPOHIIUS; 0) HUTPUT HATPHUS M COJITHAS KUCIIOTA.
BoruuciuTe KOHIEHTPAIMN BCeX HOHOB B 2%-HBIX pacTBOpax CyJib(dhata KaJlds U HUTpaTa CBUHIIA, €CIIH
crerneHb auccounannu paBHa 70%.Pemenue.

a) FeSO, + SF(N03)2 = Fe(N03)2 + STSO4l

Fe?* + SO4% + Sr¥* + 2NOs— = Fe?* + 2NO3;— + SrS04|

SO4% + Sr?* = SrS04|

6) NaNO; + HCI = NaCl + HNO;

Na*+ NO; +H"+ Cl— =Na"+ Cl— + HNO;

NO; + H* = HNO;BbruuciiuTe KOHIICHTPAIIUK BCEX HOHOB B 2%-HBIX pacTBOPax CyibdaTa Kaius U
HUTpaTa CBUHIIA, €CITU CTEIIeHb aucconuanuu pasHa 70%.

K>SOs4 e 2K + 8042'

Pb(NOs)z « Pb* + 2NO;—


http://zadachi-po-khimii.ru/category/obshaya-himiya/rastvory/sposoby-vyrazheniya-koncentracij-rastvorov
http://zadachi-po-khimii.ru/category/obshaya-himiya/rastvory/rastvory-elektrolitov

IIpumem, uro p(pactBopor) = 1 r/mi1, V(pactBopos) = 1000 M1, Toraa
m=V-p=1000-1=1000r.
OnpenennuM, CKOJIBKO TpaMM pacTBOPEHHOTO BelecTBa coaepkutcs B 1000 r pacTBopa 2 T BeliecTsa
coaepxutcs B 100 r pactBopa
X — B 1000 T
x =20r. Haiinem MOJSPHYIO KOHIIEHTPAIMIO KaXI0TO pacTBOpa:
Cv=1/V=m/(M-V)

K2SOq: M=39-2+32+16'4= 174 r/moinb
Cy=20/1741=0,11 M
Pb(NO3)2 M =207 + (14+16-3)-2 = 331 r/moinb

Cy=20/331-1=0,06 M
Jlanee onmpenennM KOHIIEHTPALUKA BCEX MOHOB:
[moH] =n- Cy-a
[K*]1=2:0,11-0,7=0,154 M
[SO21=0,11-0,7=0,077 M
[Pb%*] =0,06-0,7 = 0,042 M
[NOs1=20,06-0,7 = 0,084 M

3agaua 4. DnekTpoaBKymias cuia E sneMeHTa, COCTaBICHHOTO W3 BOJOPOAHOIO U HACBILIEHHOTO
KaJioMenbHoro siaektponoB npu 25°C pasna 0,4185 B. Uemy paBHel pH pacTtBOpa, ¢ KOTOpPBIM
KOHTaKTHUPYET BOJAOPOAHBIN 31IEKTPO/, U aKTUBHOCTh HOHOB BOOPOa B HEM?
Pemenue:
E - Ex>
pH=—"—;
0,059

(TmoTeHIMAaN KATOMENTBHOTO AnekTpoaa 6epem u3 [Ipunoxenus). Orcrona

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

an = 10 =102= 0,001 monb/m.
3anaga 5. KoHCcTaHTa CKOpOCTH OMBUIEHUS 3TWIIaneTaTa ruipokcuioM HaTpus npu 10°C pasHa 2,38 MuH™
! Onpepenuts Bpemsi, HeoOxomumoe s ombuieHHss 90% OTUIaneTaTa, €CIM PEaKIMOHHAsS CMECh
nosyuaensl cmerenuem 11 0,05 H. pacTBopa TUIaIeTara c:
1)1 1 0,05 1. pactBopa NaOH; 2) 1 1 0,1 u. pactBopa NaOH.
Pewienue:
1) Peaknust oMBIIIEHHUS STHIAIETaTa B IMIETOYHOM cpele SBISETCS peakilme BTOporo mopsiaka. B cioyuae
paBeHCTBA KOHIEHTPAIHH A(hUpa U IMIEI0YH BOCTIOIB3yeMCs yPaBHEHUEM :

1 X 1 X
k=—e——  orkymat; =—e——,
t1 a(@x) ka(a—x)

IJie @ — UCXOJHOE KOJIMYECTBO MOJIEH; X — KOJMYECTBO MPOPEArupOBaBIIETO BEIIESCTBA K MOMEHTY
BpeMeHu L.

OO0muii o0beM cmecH 2 1, MO3TOMY KOHIIEHTpAIUsl BEIIECTB BCJIEICTBUE pa30aBlICHUS
YMEHBIIIUTCS B J[Ba pa3a U 3HAYHT,

a= 0,025 monw/a, x=0,025¢0,9 =0,0225 momw/1.

Orcrona

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

2. Bo BrOopoM cny4yae KOHIEHTpaiuu 3(upa ¥ IIEI0Yd HEOJUHAKOBBI, MOITOMY HEO0OXOIMMO
UCIIOJIb30BaTh ypaBHEHUE:
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1 b(a—x)
k= In
t2(a—h) a(b—x)

Eciu a - HauanbHas KOHIEHTPAIMs STHIALleTara, a b — HauanpHas KOHIEHTpanus menoun, To a = 0,1/2
= 0,05 monn/ir; b =0,05/2 = 0,025 mons/ir; x=0,025x0,9 =0,0225 Mos/m.
Pemraem ypaBHEHHE OTHOCHTEIBHO t:
1 0,025(0,05-0,0225)
t, = In = 28,65 MmuH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 8. OcHOBHBIE THIIBI XHMHYECKHUX PABHOBECHIi M POLIECCOB B JKU3HEAeATEIbHOCTH.
3agada 1. MOKHO /1M IPUIOTOBUTL aMmMHuaunbiii Oydep ¢ pH = 4,7, korna Kg (NH,OH) = 1,8 - 10°
?Pemenue: 1. Ompenensem pK NH4OH:
Kn (NHOH)=1,8 - 10°pK =-g Ky =- g 1,8 - 10°=-(g 1,8 - £g 10°) =-0,26 =5 = 4,74.
2. OnpenensieM uHTEpBaN OyQepHOTro AeHCTBUS IO PopMyIIe:
pOH=pK =+ 1.
pOH =4, 74 £ 1; pH = 3,74 -5,74.
Ortser: 3nauenue pOH = 4,74 Bxoaut B untepsain pK 3,74 — 5,74, mosToMy Takoii aMMuadHblii Oydep
MO’KHO PUTOTOBUTb.
3anayga 2. [IpuBennuTe cXeMbl AUCCOLMALNN U BBIPAYKEHHSI KOHCTAHT HECTOMKOCTH CIETYIOIINX
KOMILIEKCHBIX HoHOB:a) [Fe(CN)s]*; 6) [Ag(NH3)(H20)]*; B) [Cr(H20)6]*".Onpenenure crenenn
OKHCIICHUsI YKa3aHHBIX KOMILIeKcooOpasoBareneii. Pemenne: O003HauMM CTETIeHb OKUCIICHHS
[EHTPAJILHOTO aTOMa Yepes X:
a) [Fe(CN)g]*;x + 6(-1) = -4x =+2
[Fe(CN)g]* = Fe?* + 6CN—K, = ([Fe?"]- [CN—1%)/ [[Fe(CN)e]*]
0) [Ag(NH3)(H20)]";x + 0+ 0 = +1x = +1
[Ag(NH3)(H0)]" = Ag™ + NHs + H,O - K, = ([Ag™]-[NHs]-[H20])/ [[Ag(NH3)(H20)]']
B) [Cr(H20)6]**x + 6(0) = +3x = +3
[Cr(H20)6]* = Cr¥* + 6H,0 K, = ([Cr3*]- [H20]°)/ [[Cr(H20)6]*']
3anaua 3. [Ipu B3aumoseiicteuu pactBopa [CU(NHa)4]Clz ¢ pactBopom KCN obpasyercst conb
K2[Cu(CN),]. CocraBbTe ypaBHEHHE peakilui U OOBSICHUTE MPUUNHY €€ MPOTEKAHUSI.
Pemenue.
[Cu(NHs3)4]Cl + 4KCN = K;[Cu(CN)4] + 2KCI + NH3
[Cu(NH3)4]** + 2CI— + 4K* + 4CN— = 2K* + [CU(CN)4]* + 2K* + 2CI— + 4NHj3
[Cu(NH3)4]?* + 4CN— = [Cu(CN)4]* + 4NH3M3BecTHO, 4TO MMES OIMH U TOT XKE
KOMIUIEKCOO0pa30BaTeb, IHaHUIHbIE KOMIUIEKCHI 00JIee YCTOWYNBBI aMMHAYHBIX. JTO MOYKHO YBHJIECTh
10 3HAYEHUSIM KOHCTAHT HECTOMKOCTH 3THX KOMIUIEKCOB. [1ob3ysich Tabmuieit KOHCTaHT HECTOUKOCTH,
OTIpEICIIUM:
Ku([Cu(NHs)4]*") = 9,33-10**
Ku([Cu(CN)4]*) =5,0-10%®
KommnekcHoe coefuHeHue TeM MpodHee, 4eM 0oliee HU3KOe 3HAaUeHUE MMeeT KOHCTaHTa HECTOMKOCTH. A
peakIus BCeria MPOTEeKaeT B CTOPOHY 00pa30oBaHus Oosiee MPOYHOT0 KOMILIEKCa, TIOATOMY JIaHHAS
peakiys BO3MOXKHA.
Tema 9. ®U3NKOXUMUSI JUCTIEPCHBIX cUcTeM U pacTBopoB BMC.
3amaya 1. Kakoii 06wem 0,001 H. pactBopa BaClonano no6asuts k 0,03 11 0,001 H. pactBopa K2CrOs,
YTOOBI MOMYYUTh MOJOKUTENBHO 3apsbkeHHbIe yacTuisl 305151 BaCrO4? CocraBeTe (hopMyITy MULIEILIBI
30s. Kakoii U3 nmepeyrcIeHHBIX AIEKTPOIMTOB OyeT 0baanaTh 6onee CHIbHBIM KOAryJIHPYIOIINM
JeficTBUEM: XJIOPH]I Kalus, cyiabdar kanus uiu Gocdar kanms. [losicaute BoiOOp.Perenue.3anumem
YpaBHEHHUE PEaKIH, POTEKAOIIEH MPU CIMBAHUH JIByX_PACTBOPOB:
BaCl,+ K,CrQO4 = BaCrO4¢ + 2KCl1

Haiinem HeooxoaumbIiii 00beM BaCl, pu ycimoBuu, 4to BelecTBa y4acTBYIOT B peakiini B
CTEXHOMETPHUECKOM COOTHOIICHUH, UCTIONB3YSI «30JI0TOE MPABIIIO aHATTUTHKI:

Crkacroa* Vkacros = Cgaciz Veacz
[loncTaBuM B BBIpaKeHHE N3BECTHBIC 3HAYCHUS:
0,001 ‘0,03 = 0,001 'VBac|2, OTKy,ZIaVBauz = 0,03 JI.
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Ha moBepxHOCTH 00pa3oBaBIIerocs 307151 a7COPOUPYIOTCS NOHBI, BXOJISIINE B €T0 COCTAB U HAXOJIAIIHECS
B pacTBOpe B U30bITKE. UTOOBI MONMY4IHTh «+» 3apspkeHHbIe YacTUIlsl 30511 BaCrOy4 Ha ero moBepxHOCTH
JIOJDKHBI a71cOpOMpoBaThes MoHbI Ba?*. Takum 06pa3oM, B pacTBOpe J0JbKeH ObITh n36biTok BaCl, mo
cpasrenuto ¢ KoCrOg t.e. k 0,03 1 0,001 1. pactBopa K>CrOs Heooxoaumo no6aButh 6osee 0,03 1. 0,001
H. pactBopa BaCl, T.x. yacTuIip! 301151 3apsKEHBI TIOJIOXKUTENBHO, TO K HUM OYAYT MPUTATHBATHCS
OTpHIIATENHHO 3apshkeHHbIe HOHBI Cl.  dopMyIia MUIIEIITBI 30715 OYJIET BBITIISACTH CIIETYFOITIM
o0pa3om:
[(BaCrO4)m-nBa?*, 2(n-x)CI—]>*-2xCl—
Kakoii U3 nepedncieHHbIX JEKTPOIUTOB OyIeT 001a1aTh 0oliee CHIILHBIM KOATYJIUPYIOIIUM JIeHCTBUEM:
XJIOpH Kanusi, cynbgar kamust wim pocdat kanus. [losicaure Be100p. Koarysimro 301151 BEI3BIBACT TOT M3
HOHOB JI00ABIISIEMOT'0 JIEKTPOJIMTA, Ui 3apsil MPOTUBOIIOIOKEH 3apsiy KOJUIOUAHOW YaCTHIIBI.
Koarynupyromas croco6HOCTs HOHA TeM 0oabine, 9eM 6onbiue ero 3apsaa. K'Cl—, K;*S04%, K3"POs*
JlomycTuM, YTO KOAryJIsIiUO 30JIs1 BEI3BIBAIOT KATHOHBI, TOT/IA BCE MIPUBEICHHBIC COCANHECHUS 00JIaIal0T
OJIMHAKOBBIM KOAryJIMPYIOIIUM JAeiicTBUeM. Eciu jke KoaryJsisiius 30Jis1 BbI3BaHa aHUOHAMU, TO Oosiee
CHJIBHBIM KOaryJIMpYyIOIINM JercTBrueM OyneT oomanats hocdart kamus KsPOs, T.x. pocdar-non nmeer
HauOONBIITUI 3apsA.
3amaua 2. 30516 ZN(OH), monyden npu B3anmoaeiicteuu pactsopoB KOH u ZnCl,. CoctaBsTe hopmyy
MUIIEIUTBI 30JI51, €CJTH IPOTUBOUOHBI IBIXKYTCS B SJICKTPHUYECKOM TOJIE K Katony. Kakoii u3
MIEPEYHCIICHHBIX JJICKTPOIUTOB OyJIeT 001a1aTh 00Jice CUIILHBIM KOATYIIMPYIOIIUM JISHCTBUEM: alleTaT
Kajus, cynbdaT HUKens Wi cynbgat xpoma. [losicaute BIOOD.
Pemenne.3anuiieM ypaBHEHHE peaKiliy, IPOTEKAOICH MPU CIMBAaHUU IBYX PACTBOPOB:
2KOH+ ZnCl; = Zn(OH), |+ 2KCI
ITpu o6pazoranuu 3011 Zn(OH),, Ha €ro NOBEPXHOCTHU aICOPOUPYIOTCS MOTCHIUATIOPEICIISIONINE
MOHBI, BXOJISIIIIME B €0 COCTaB U HAXOJAIIUECS B PacTBOpe B U30bITKE. Jlanee, K sIpy NpUTATHBAIOTCS
MPOTHUBOIIOJIOKHO 3aPSIKCHHBIC HOHBI — IPOTHBOUOHBI, KOTOPhIE KOMIICHCUPYIOT 3apsi1 TBepAoi (hasbl n
00pa3yIoT aJcoOpOIMOHHBIH cIIo. [IpoTHBOMOHAME OYAYT CIY>KUTh, HOHBI, COACPIKAIIUECS B PACTBOPE,
HO HE BXO/ISIIME B COCTaB arperata. [1o yciaoBHIO 3a/1a4u, MPOTUBOMOHBI IBHIKYTCS K KaTOy, 3HAUHUT,
OHHU 3apsDKCHBI TOJIOKHUTEIILHO, @ MOTSHIIUATIONPEICSIISIOINE HOHbI OYIyT 3apsUKeHBI OTPHUIIATENIbHO. B
HaIlleM MPUMEPE, B KAYECTBE MOTECHIHMATIONPEACISIOIUX HOHOB OYIyT BBICTYNATh THIPOKCHI-MOHBI. B
pesynbrate, (Zn(OH)2)m ¢ amcopoupoBanusiM cioeM OH— mpruobpeTaeT OTpUIaTeIbHBIN 3apsi.
ITpoTrBOMOHaMH city»at HoHBI K¥. dopMmyita MHUIIEIUTBE! 305151 OyIET BBITIIAACTD CIEIYIOIIUM 00pa3oM:
[(Zn(OH)2)mnOH —, (N-X)K*]*-xK*
Kakoit n3 nepednciieHHbIX 3JEKTPOIUTOB OY/eT 00J1a1aTh 60JIee CHIIbHBIM KOAryJTHPYIONHM JICHCTBHEM:
arerar Kajuus, CyJib(par HuKels win cyibdar xpoma. [loscaute Bi60p. Koarysiiuio 30515 BbI3bIBACT TOT
W3 MOHOB JI00ABIISIEMOTO AJICKTPOJIUTA, Yeil 3apsi/i POTUBOIIOIOKEH 3PSy KOJUIOMIHON YACTHIIBI.
Koarynupyroias criocoGHOCTh HOHa TeM GoJIblie, yeM Gobine ero 3apsag. CHsCOO—K*, Ni2*SO4%,
Crz**(SO4)sJlomycTrM, YTO KOAryJISLMIO 30/ BI3EIBAIOT aHUOHEL, TOTIA HAUOOIBIIEM
KOaryJIupyIouM AeicTBreM 00manaoT cynbhar uukens NiSOqu cymbshar xpoma Cra(SOa)s. Eciu xke
KOAryJsiiius 30J1s1 BbI3BaHa KATHOHAMH, TO 00Jiee CHITLHBIM KOATryJIUPYIOIIUM JSHCTBHEM OyIeT 001a1aTh
cyapdar xpoma Cra(SOa)s, T.K. HOH XpOMa UMEET HANOOJBIIINI 3apsiI.
3amaua 3.3016 MQ3(PO4), monyden npu gobasnenun k 0,015 1 0,002 1. pactBopa NasPO4 0,005 1 0,004
H. pactBopa MgCl,. Ykaxute Gpopmyiry Mutesis 305151, Kakoid U3 epeurcIeHHbIX SIEKTPOIUTOB OyIeT
00anath Ooiee CHITBHBIM KOATYJIMPYIOIINAM JISHCTBUEM: XJIOPH] KalTUs, Cyab(aT METU UK HUTPAT
amomunust. [Tosicute BoiOOp.Perenne.3anuiieM ypaBHEeHHE PEaKIUH, MPOTEKAOIICH MPH CITMBAHHH
JIBYX pacTBOPOB:
3MgCl+ 2NasPO4 = Mgs(POs).| + 6NaCl
OmnpeeniM KOJTUIEeCTBa YIACTBYIOIIMX B PEAKIIUH BEIIECTB:
Cu=n/V
n(NasPO.)= C,-V =0,002-0,015 = 0,00003 monb
n(MgClz)= C,-V = 0,004-0,005 = 0,00002 moJb
Kak BuIHO 13 pacueToB, B u30bITKe NasPOs, 3HaUKT, B KaUeCTBE MOTEHIIUAIONPE/ISIISIONINX HOHBI, T.C.
VIOHOB, BXOJIAIIME B €T0 COCTAB M HAXOJAIIMECS B PACTBOPE B M30BITKE, BoicTynaroT PO4>. Jlanee, k sapy
HPUTATHBAIOTCS IIPOTHBOIIOIOKHO 3apsHKEHHBIC HOHBI — IPOTHBOHOHBI, KOTOPbIE KOMIIEHCHPYIOT 3apsij
TBepo¥ (a3l u 00pazyroT ancopOITMOHHBIN CiIoN. [IpoTHBOMOHAMY OyAYT CIIY>KUTH, HOHBI,
CoZIepIKalrecst B pacTBOPE, HO HE BXOJAIINE B cocTaB arperara — Na*®opmMysia MHUIIEILTBI 301151 OyaeT
BBIDJIIETD caeayrommm o6paszoM:  [(Mgs(POs)2)m NPO4*, 3(n-x)Na*]**-3xNa*
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Kakoit u3 nepeuncieHHbIX 3JeKTPOIUTOB OyaeT 001afars 00Jiee CHIIBHBIM KOATryJIMPYIOIUM JeHCTBUEM:
XJIOpUA Kanus, cyabdaTr Mean uid HuTpat amoMuHus. [loscaure Be16op.Koarymsiuuio 30515 BeI3bIBaET
TOT U3 HOHOB 100aBIIIEMOT0 3JIEKTPOJIUTA, YeH 3apsil MPOTHUBOMOJIOKEH 3aps Iy KOJUIOMTHON YaCTUIIBI.
Koarynupyroias criocoGHOCTh HOHa TeM 0oJIblie, ueM 6obie ero 3apsan.K*Cl—, Cu?*SO,%,
AIF*(NOs);JlomycTm, 9TO KOAryJISIMIO 30151 BHI3BIBAIOT KATHOHBI, TOTa HAUOOIBIIIM
KOAryJupyroIIuM aekcTBreM o0anaet Hurpat amoMuauAl(NOs)s, T.k. noH AI®* mmeeT HanGobIIMiA
3apsin. Ecnu jxe Koarynsiust 30151 BbI3BaHA aHHOHAMHU, TO 00Jiee CUIIBHBIM KOATryJIMPYIOIIUM JeHCTBUEM
Oynet obmamate cyiabdar Mean CuSOy, T.K. CyIb(paT-noOH UMEET HANOOIBIINH 3aps.

Tema 10. @Pu3uKoXuMHs TOBEPXHOCTHBIX SIBJICHUIA.

3anaga Nel

HaneiiTe B XOpoI10 BEIMBITYIO TapesiKy YUCTYIO BOAY U HaOpocalTe Ha €€ TOBEPXHOCTh HECKOIBKO
cnnuek 0e3 rosoBok. KocHuTech BOABI B IPOMEXKYTKE MEXKLY CIMUKaMHU KyCOUYKOM caxapa, a uepes
HEKOTOpOe BpeMs — KyCOuKoM MbLIa. Yto mpouzoitnér? Ilouemy?

OrtBet: PacTBop caxapa B Bozie uMeeT 00ibIINi KO3 (OUIHMEHT MOBEPXHOCTHOTO HATSHKEHUS, YeM YUCTast
Boza. [loaToMy moBepXHOCTb, 3aHMMaeMasi paCTBOPOM caxapa, CTPEMHTCS] COKPATHTHCS, yBIEKas 3a
co0OH CIMYKM MO HANpPaBJICHUIO K KycOUuKy caxapa. IIpu pacTBopeHnr Mbuia HaTSHKEHUE BOJBI
YMEHBIIAETCS, TOBEPXHOCTh, 3aHATAs] MBUTLHBIM PACTBOPOM, YBEIIMUUBACTCS, M CIMUKH YXOMST BCIE] 32
TpaHULIEH ¢ YUCTOU BOAOU K KPasiM TapENKU.

3amaga Ne2

Ecnu HanuTh B cTakad BOJy M OPOCHTH Tyla HEOOJIBIION KycOYeK MPOOKH, TO, IIOKAYaBIINCh, MPOOKa
«TpHYaTUT» K cTeHke. Kak 3acTaBUTh MPOOKY IIaBaTh B IIEHTpE cTakaHa?

OtBet: OCTOPOXKHO HATIOJIHUTE CTaKaH BOJOM UyTh BhILIE KpaéB. [IoBEpXHOCTHOE HATSKEHUE BOJIBI
pUAACT CBOOOIHOM MOBEPXHOCTH HA KPasx HEOONBIIYIO BBITYKIOCTh, M TPOOKa CABHHETCS K LICHTPY.
3anaya Ne3

ITouemy cMaunBaroIas >XKUAKOCTH 00pa3yeT B KANMUIIPAaX BOTHYTHIA MEHUCK, @ HECMA4HBaIOIIas —
BBITYKJIBINA?

OtBet: CMaunBaromas XuAKOCTh 00pa3yeT B KaluUIsipe BOTHYTBIH MEHHUCK, TaK KaK CUJIa IPUTSDKEHHS
MEXKY MOJIEKYJIAMH KHJIKOCTH B TBEPAOTO Tena OO0JIbIIE CHIIBI IPUTSHKCHUS MEXKITy MOJICKYJIaMH
JKUJIKOCTU. A HECMAuMBAaIOIIas >KUAKOCTh 00pa3yeT B KaMJUIAPE BHITYKJIBIA MEHUCK, IIOCKOJIBbKY CHJIa
MPUTSDKEHUSI MEXKTYy MOJIEKYJIAMH KHUJIKOCTH ¥ TBEPJIOTO Tela MEHbIIIE CHITbI IPUTSDKEHHS MEXKITY
MOJIEKYJIaMH JKUIKOCTH.

Tema 11. CTpoenune aToMa H XMMHYECKas CBSI3b.

3agauya 1. HamumuTe snekTpoHHy0 GopMyny atoma TexHenus. CKOIbKO 3JeKTPOHOB HaxoauTcs Ha d-
MOypOBHE MPEANOCIEIHEr0 3JeKTPOHHOro ciost? K KakomMy 3JIeKTpOHHOMY CEMENCTBY OTHOCHTCS
3JIEMEHT?

Pemenne. Atom Tc B Tabnuiie MeHeneeBa UMeeT MOPAIKOBLI HOMep 43. CriefoBaTeNlbHO, B €r0
obomnouke conepxutcs 43 snexTpona. B anekrpoHHol hopmyre pacnpenensieM ux Mo MOAYPOBHIM
COTJIACHO TOPSJIKY 3aIl0JHEHHUs (B COOTBETCTBUU C IpaBriiaMu KiI€4KOBCKOT0) U YIUTHIBAs €eMKOCTh
noayposHeit: T¢ 1522522p°3s23p®3d1%4s24p®4d°5s2. TIpu 5TOM MOPSANOK 3aII0HEHHUS 101y POBHEH
cnenyroomuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. [locneanuii 35eKTPOH
pacnonaraercst Ha 4d-1olypoBHe, 3HAYUT, TEXHEIMI OTHOCUTCS K cemelicTBy d-anemenrtoB. Ha d-
HOYPOBHE MPEAIIOCIIEAHET0 (4-T0) cllos HaxoauTces S5 anektponoB. Otset: 5, d.

3agaua 2. Kakue BUIBI XUMHUYECKOHN CBSI3M UMEIOTCS B MoJieKyie NHal ?

Pemenne. Monekyna NHal coctout u3 nonoB NHs™ 1 I, Mex1y KOTOPBIMU HMEETCsl HOHHASI CBsi3b. B
noHe NH4" yeTsIpe cBs3M SIBISIOTCS KOBAJICHTHBIMU MOJSIPHBIMU, IPUYEM OJTHA M3 HUX 00pa30oBaHa 110
JOHOPHO-aKLIENTOpHOMY Tuly. OTBET: MOHHAs, KOBaJCHTHAsI MOJISIpHAsl, JOHOPHO-aKLEITOPHAs!.

3anmaya 3. YkaxkuTe THI THOpUAM3AIMK opOuTasei 6opa B Mmoiiekyse BBrs.

Pemenue. B 06pazoBaHny Tpex KOBaICHTHBIX CBSI3eH MEXy OOpOM M aToMaMH OpoMa y4acTBYIOT OJ[HA
S- 1 ABe p-opOuTanu aroma 60pa, CBOMCTBA KOTOPBIX pazanyaroTcs. [IoCKoJIbKY BCe XMMUYECKUE CBSA3H B
Mmonekysie BBrs paBHo1eHHBI, aToM Oopa 1mojiBepraeTcsi TMOpUIM3ayy. B Hell IpHHUMAIOT yyacTue
yKa3aHHBIE BhIIIE TPU OPOUTAIN BHEIIHETO AIEKTPOHHOTO ci1osi. CleloBaTesIbHO, TUIT THOPHTU3AIIH —
sp?. Orser: Sp2

Tema 12. XumMusi OHOTeHHBIX 3JIEMEHTOB.

3amada 1. HarmumuTe ypaBHEHUS, C TIOMOIIBIO KOTOPHIX MOYKHO TTOJIYIHTD CIAEAYIONMNE peBpammeHus: Al
— AI(NO3)3 — Al203 — AI(OH)3 — K[AL(OH)4] — AICI3 — AI(NO3)3 — AIPOA4. JIxs kax1oro
NPEBpAaLICHUs COCTaBbTEYpaBHEHH peakuuii. Ecnu mepexos B ofHy cTaans HEBO3MOXEH, COCTaBbTE /1B
1 0oJiee ypaBHCHUN PEaKIThil.


https://www.chem-astu.ru/chair/study/genchem/PeriodicSystem.doc
https://www.chem-astu.ru/chair/study/genchem/move.php?term=aqp9hGTwWaqghp977838f3DSirjHGa
https://www.chem-astu.ru/chair/study/genchem/move.php?term=dseweERRew4537hgFFtyrt56vvCCCxxxX
https://www.chem-astu.ru/chair/study/genchem/move.php?term=lkwLLkyuiophjI986yTYgjryuoOP
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pooPPP9086fFFdweeRRa2ssde4cXXzalkKjh
https://www.chem-astu.ru/chair/study/genchem/move.php?term=pooPPP9086fFFdweeRRa2ssde4cXXzalkKjh
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fwt567dsAASdgwjkpiuurt532dddahh7hffgrf
https://www.chem-astu.ru/chair/study/genchem/move.php?term=g7329jGGswfekkLosgaasdDEw159HHgeroVVsxSSaJ
https://www.chem-astu.ru/chair/study/genchem/move.php?term=qwo68gfrtzccsdCCCdsdmlKKlLLoppit
https://www.chem-astu.ru/chair/study/genchem/move.php?term=kjyuui78869jjhuyuJJJHhyuuiiyjjU687uIII
https://www.chem-astu.ru/chair/study/genchem/move.php?term=ertp94gvsfwe190fgfDDshagfsfddr49gFaaqqwpOO
https://www.chem-astu.ru/chair/study/genchem/move.php?term=sw92ghHwWSsqarrttTTpkMNvbsahg90765RR
https://www.chem-astu.ru/chair/study/genchem/move.php?term=fger50yHHfsde2677sddagGGhsjj389gGfdjjKks
https://www.kakprosto.ru/kak-28789-kak-sostavit-uravneniya-himicheskih-reakciy
https://www.kakprosto.ru/kak-28789-kak-sostavit-uravneniya-himicheskih-reakciy
https://www.kakprosto.ru/kak-900948-pochemu-nevozmozhno-sozdat-vechnyy-dvigatel-
https://www.kakprosto.ru/kak-829243-chem-otlichaetsya-propan-ot-butana

Pemnrenne:
1.Al + 6HNO3(xon1r.) => AI(NO3)3 + 3NO2 + 3H20

2.4AI(NO3)3 => 2AL203 + 12NO2 + 302
3.AlI203 + 3H2S04 => Al2(S04)3 + 3H20
Al2(SO4)3 + 6NaOH => 2AI(OH)3 + 3Na2S04
4.AI(OH)3 +KOH => K[AI(OH)4]
5.K[AI(OH)4] + 4HCI => KCI + AICI3 + 4H20
6.AICI3 + 3AgNO3 => AI(NO3)3 + 3AgCI
7.AI(NO3)3 + K3P0O4 =>AIP0O4 + 3KNO3

3amaga Ne2: B cmecu oxcuma azota(l) u okcuma azora (Il) uncno momekyn B 2,8 paza MeHble 4ucia
aToMOB. Brrancianre 00bEMHBIE JONK Ta30B B CMECH.
Pemrenue: [Tycts N(N20) = x Mo N(NO) = y Mo

Torma KOMMYECTBO BEIIECTBA BCEX aroMOB paBHO 3x+2y. Ilockombky KOmM4YecTBa BEUIECTB
aTOMOB U MOJIEKYJI IPONIOPLIMOHATBHO YHCIY aTOMOB M MOJIEKYJI, OyZeT CIIpaBEAIMBO COOTHOLICHHUE :

3x 2y \x +ty = 2,8

N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Momb Monekyn; 2y MOJb aTOMOB

CymmMa: (x + y)Monb Monekyn; (3x + 2y ) MOJIb aTOMOB

[Ipeobpazys morydeHHOE BhIpaKEHUE, ToaydaeM X = 4y

Boruncium 066EMHYIO 105110 oKcua asoTa (1):

®(N20) = n(N20)/ (n(N20) + n(NO))

b (N20) = 4y\(4y +y) = 4y\5y=0,8

Taxum ob6pazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%
3amaga Ne3: 33,6 51 cMecH yrapHOro rasa M yIJIEKHCIOrO ra3a MMEIT maccy 48 rpamm. Paccuwuraiite
00BEMHBIE M MACCOBBIE JIOJIM KOMIIOHEHTOB B CMECH.
Pemrenne: O0o3HauMM Yepe3 X MOJIb  KOJHMYECTBO YTrapHOTO ra3za M 4epe3 Yy MOJb KOJHYECTBO
YIJIEKHUCIIOro rasa.

Torna, macca CO B cmecu cocrasut: m(CO) = n(CO) *M(CO) = 28x

A macca CO2 B cmecu coctaBut: M(CO2)=n(CO2)*M(CO2) = 44y

O01BEM, 3aHIMaeMbIi ra3aMu, MOXKHO MOJICUUTATE:

V=vm*m/M

Orcroa 00bEMbI Ta30B B cMecu paBubl: V(CO)=22,4x, V(CO2) =224y

B ycrnoBum 3aauun 1aHbl cyMMapHbIe Macca 1 00bEM CMecH, CI1e/I0BaTeNbHO,

28x + 44y =48

22,4x + 22,4y =33,6

[lomyunnace cuctema ypaBHEHHI ¢ IByMs Hen3BecTHbIMH. Pemras e€, manpém: x=1,125; y =
0,375 . Jlaniee HaxoauM MacChl KOMIIOHEHTOB B CMECH:

m(CO)=28x=31,5r

m(CO2) =44y =16,5T

Teneprs HeTpynHO paccuntath MaccoBble non CO u CO2 , yuuteiBas, 4TO 48 T' COCTaBISIIOT
100 %, Torma

w (CO) = 31,5:48 =0,656 unn 65,6%

w (CO2)=16,5:48 =0,344 wmu 34,4%

Teneps paccuntaem 0ObEMHBIE TOIH I'a30B B CMECH :

beymm. = 1,125 +0,375=1,5

$(CO)=1,125:1,5= 0,656 nnu 65,6%

$(C0O2)=0,375 : 1,5 = 0,344 nunu 34,4%



3.3. TMoaroroBka kpyrioro croga mno Teme: OOmas u HeopraHumdyeckas XUMHS — Kak

OCHOBOIIOJIAraroasi JUCLUIUINHA U1l OCBOCHUS OyIylIel ClenuaabHOCTH.

4. Opranmzauus CPC

MeToanka OpraHM3alUl CaMOCTOSITENIBHON pabOThl CTYIEHTOB 3aBHCHUT OT CTPYKTYPBI, XapakTepa U

OCOOCHHOCTEW W3y4aeMol MAWCHWIUIMHBI, O0beMa dYacoB Ha €€ H3y4YeHHWe, BWIA 3aJaHuil s

CaMOCTOSITETIbHOM pPabOTBl CTYAEHTOB, WHAMBUAYaJbHBIX KAayeCTB CTYNEHTOB M YCIOBUHM y4eOHOI

JIeSITENIbHOCTH.

[Iponecc opranu3anuy caMOCTOSATEIBHON pabOThl CTYAEHTOB BKJIIOUAET B CE0S1 CIICIYIOIHME HTAIBL:

® TIOATOTOBHUTENbHBIN (ONpeAescHne WeJei, COCTaBlIeHHE MPOrpaMMBbl, MOATOTOBKAa METOAMYECKOTO

obecreveHus1, MOArOTOBKa 000pyIOBaHUS);

® OCHOBHOM  (peanu3auusi IpOrpaMMbl, HCIIOIb30BAHUE IPUEMOB IIOMCKa WHGOPMALUH, YCBOCHUS,

nepepaboTKH, MPUMEHEHUS, NIepeaadn 3HaHUH, (PUKCUPOBAHNE PE3YIbTAaTOB, CAMOOPTraHU3aIH Mpolecca

paboThI);

® 3aKJIIOYMTETIbHBIN (OLIEHKa 3HAYUMOCTH W aHajlM3 pe3yJbTaToOB, WX CHCTEMaTH3alus, OLCHKA

3¢ (EeKTUBHOCTH IPOTPAMMBI M IPHEMOB Pa0OThI, BEIBOJIBI O HAMIPABIECHUSIX ONITUMU3AIUH TPYIA).
OpraHu3aiuio caMoCTOATENFHON paboThI CTYJeHTOB oOecreunBaroT: (akynpTeT, Kadeapa, yueOHbIN

U METOAMYECKHH  OTHeNbl, MpernojaBarenb, OHONMOTEKa, JIEKTPOHHAs  WH(OPMAIMOHHO-

oOpa3zoBarenbHast cpena BY3a u cam obydaromuiics.

5. CamocrosiTeibHAas padoTa CTYIEHTOB Mo AucHUIIHe «O0mas U HeopraHu4veckas XUMHSD)

(papmaneBTHYEeCKHUIl PaKyJbTET) A 04HOH GopMbI 00yUeHUsI

Ne /it HasBanue Tembl 3aHsATUS Bun CPC
CPC (no Bunam y4ueOHbIX 3ansTuii) 120
1 Beenenne. XuMHUYeCKUE METO/IbI UCCIICIOBAHUS B Joknan/yctHoe pedepaTHBHOE COOOIICHUE,
MeJIUIMHE U OHOJIOTHH. pelLICHUE CUTYaIlMOHHBIX 33134
2 DU3UKO-XUMHUUECKUE METOIbI UCCIICIOBAHUS B Joknan/yctHoe pedepaTuBHOE COOOIICHHE,
MeJUIKHE U OHOJIOTHH. pelLICHUE CUTYaIlOHHBIX 33134
3 DJeMEeHTBl XUMUYECKOW TePMOTUHAMHKH. Jlokinan/yctHoe pedepaTuBHOE COOOIIEHNE,
pelleHUe CUTYaIOHHBIX 33134
4 XUMUYECKOE PaBHOBECHE Joknan/yctHoe pedeparuBHOe COOOIICHNE,
pelleHUe CUTYaIOHHBIX 33134
5 OIeMeHThl XUMHUYECKONH KHHETHUKH. Jlokinan/yctHoe pedepaTuBHOE COOOIIEHNE,
pelleHHe CUTYAI[HOHHBIX 3324
6 Karamms Joxknan/yctHOe pedeparuBHOE COOOIICHNE,
pellieHHe CUTYAIHOHHBIX 33124
7 VYueHue 0 pacTBOPax AEKTPOIUTOB. Jokinan/yctHoe pedepaTUBHOE COOOIICHNUE,
pelleHUe CUTYAIHOHHBIX 33124
8 OCHOBHBIE THIIBI XUMHUYECKUX PABHOBECHI U Jlokinan/yctHoe pedepaTuBHOE COOOIIEHHE,
[IPOIIECCOB B )KU3HEIESTEIbHOCTH. pellieHHe CUTYAIHOHHBIX 3324
9 DU3NKOXUMUSI TUCIIEPCHBIX CUCTEM U PACTBOPOB Jokian/yctHoe pedepaTuBHOE COOOIEHNUE,
BMC. pelIeHHEe CUTYAllMOHHBIX 3a]1a4
10 OU3UKOXUMUS TTOBEPXHOCTHBIX SBICHUH. Joxknan/yctHoe pedeparuBHOE COOOIICHNE,
pelleHNe CUTYaIOHHBIX 33134
11 CrpoeHue aToMa U XUMUYECKasi CBSI3b. Joknan/yctHoe pedepatuBHOE COOOIICHHE,
pellIeHHe CUTYaI[MOHHBIX 33134
12 XuMust OMOTEHHBIX DJIEMEHTOB Jloxnan/yctHoe pedepaTuBHOE COOOIICHHE,
pelleHHe CUTYalMOHHBIX 33/1a4, TOJr0TOBKa
KPYTJIOro cToJa
CPC 1o mpoMexyTOo4uHOM arTecTanun 34 IToaroroBka K 3K3amMeHy
CPC (UTOI'O) 154

6. Kpurepum oneHMBaHHs CAMOCTOATEIbHOH paldOTHI CTYAEHTOB N0 AucHMILIMHe «OO0mas u
HeopraHnyeckasi Xumus»» (papmaneBTHYecKuil paxkyJabTeT)

JlJ1s1 OleHKH peleHus CUTYallMOHHOM 3a/1a4u:

OneHka «OTJIMYHO» BBICTABISAETCS, €CIIM 3a/Jada pElIeHa I'PAMOTHO, OTBETHl Ha BOIPOCHI
c(OpMYITMPOBAHBI YETKO. DTAJIOHHBIA OTBET MOJHOCTHIO COOTBETCTBYET PEIICHHIO CTYHIEHTA,
KOTOPOE XOpOIIO0 0O0CHOBAHO TEOPETHUECKH.



OrneHka «XOpoII0» BBICTABIIAETCS, €CJIN 3ajjada pellleHa, OTBEThI Ha BONPOCH! C(hOPMYITUPOBAHbI
HE JIOCTaTOYHO 4eTKO. PelieHue cryieHTa B 1IEIOM COOTBETCTBYET 3TAJIOHHOMY OTBETY, HO HE
JIOCTAaTOYHO XOPOILIO 00OCHOBAHO TEOPETHUYECKH.

OneHka «ya0BIETBOPUTEIBHO» BBICTABIIAETCS, €CJIM 33Ja4ya PellieHa HE MOJIHOCThIO, OTBETHI HE
coJiepKaT BCeX HEOOXOAUMBIX 0OOCHOBAHUH pelICHHUSL.

OrneHka «HEYIOBJIETBOPUTEIHHO» BBICTABISIETCS, €CIIM 3ajladya HE pelleHa WM UMeeT Ipyoble
TEOpPEeTUYECKHE OLIMOKH B OTBETE HA IIOCTaBJIEHHBIE BOIIPOCHI

Jl1s1 onleHKH 10KJIana/ pedepaTHBHOIO COOOIIEHUA:

* OLeHKa «OTIMYHO» BBICTABIISAETCA, €CIIU pedepaTUBHOE COOOIIEHNE/I0KIa] COOTBETCTBYET
BCEM TpeOOBaHUAM O(hOpMIICHHUS, TIPEACTABICH IUPOKU OnbIMorpadudeckuil ClMCcoK.
Copneprxanue oTpakaeT cCOOCTBEHHBIN apryMEHTUPOBAHHBIH B3I/ CTYACHTA HAa IPOOJIeMy.
Tema packpbiTa BCECTOPOHHE, OTMEUAETCS CIIOCOOHOCTh CTYJEHTAa K MHTETPUPOBAHUIO U
0000IIEHUIO JaHHBIX IEPBOMCTOYHUKOB, IPUCYTCTBYET JIOTHKA U3JIOKEHUS MaTepHaa.

HmeeTcst WIUTIOCTPAaTUBHOE COIPOBOKIEHUE TEKCTA.

* OLeHKa «XO0pOILI0» BBICTABIIAETCS, €Ciii peepaTuBHOE COOOIEHUE/JOKIIAL COOTBETCTBYET
BCEM TpeOOBaHUAM O0(hOPMIICHHUS, TIPEICTABIICH JOCTATOUYHBINA ONOIMOrpadnIecKuii CIIMCOK.
Cogeprkanue \ oTpakaeT apryMEeHTUPOBAHHBIN B3I/ CTYICHTA HA POOJIEMY, OTHAKO
OTCYTCTBYET COOCTBEHHOE BUJeHHUE MPpo0semMbl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET
JIOTHKA U3JI0KEHUs MaTepuaa.

* OneHKa «yJOBIECTBOPUTEIHHO» BBICTABIIAETCS, €CIH pedpepaTnuBHOE COOOIIECHHE/ TOKIIA HE
IOJTHOCTBIO COOTBETCTBYET TPeOOBaHUAM 0(OPMIIEHUS, HE TIPEACTABIEH JOCTATOUHBIN
OoubmmorpaduuecKuii CIMCOK. ApryMeHTaIus B3risiaa Ha MpoosieMy He I0CTaTOYHO
yOeauTenbHa U HE OXBAThIBAET [TOJHOCTHIO COBPEMEHHOE COCTOsIHUE MpodiieMbl. Bmecte ¢ Tem
IPUCYTCTBYET JIOTHKA U3JI0KEHUS MaTepHara.

* OLeHKa «HEeYA0BIETBOPUTEIIbHOY BBICTABIIACTCS, €CIIU TeMa pedepaTUBHOTO
COOO0ILIeHNUs/TOKIa1a HE PAaCKpbITa, OTCYTCTBYET yOeIUTEeNbHAsl apryMEHTAlUs 110 TeMe padoThl,
UCIIOJIb30BAHO HE JI0CTATOYHOE JIIsl pACKPBITHS TEMbI peepaTUBHOIO COOOIIEHUS KOJTUYECTBO
JUTEPATyPHBIX UCTOYHUKOB.

JI71s1 OLleHKH NPOBeIeHUsI KPYIJIOro ¢roJia:

OTM4YHO: BCE KOMIIETEHIIUH, PEAYCMOTPEHHBIE B paMKaX TUCIUIUIMHEI (B 00beMe, 3HaHUH,
YMEHUH U BIaJIeHUI) OCBOEHBI MOJIHOCTBIO. Y POBEHb OCBOCHHSI KOMIIETEHIIMH — ITOBBILIEHHBIM.
OOyyaromuiicst akTUBHO PEIIAET MOCTABJICHHBIE 33/1a4H, IEMOHCTPUPYS CBOOOIHOE BIIaJICHUE
IIPElyCMOTPEHHBIMU HABBIKAMU U YMEHUSMH HA OCHOBE MCIIOJIb30BaHUS MTOITYYCHHbBIX 3HAHUM.
Xopomuo: Bce KOMIETEHIINH, IPETYCMOTPEHHBIE B paMKax AUCLUHUIUIMHBI (B 00beMe, 3HaHUH,
YMEHUH U BJaJIeHUI) OCBOEHBI NOJIHOCTBIO. Y POBEHb OCBOCHHUS KOMIIETEHIIMU — TOCTATOUYHBIH.
OOyuaromuiics pemaeT MOCTaBICHHBIC 3a/1a4u, HHOT/IA JOIYCKast OITMOKHU, HE
IIPUHLMIIAAIBHOTO XapaKTepa, JETKO UCIPABIAET UX CAMOCTOSITENBHO NPU HABOJALINX
BOIpOCax IMpernojaBaTesis; JeMOHCTPUPYET BIaJ€HUE PEyCMOTPEHHBIMU HaBBIKAMU U
YMEHMSIMU Ha OCHOBE UCIIOJIb30BAaHUs NIOJyUYEHHBIX 3HAHUIL.

Y10B1€eTBOPUTEIBHO: BCE KOMIIETEHIIUH, PEAYCMOTPEHHBIE B paMKaX TUCIUIUIMHEI (B
o0beMe, 3HaHWH, YMEHU U BJIQJICHU) OCBOEHBI TIOJTHOCTHIO. Y POBEHb OCBOCHUS KOMITETEHIIUU
— moporoBeiid. O0yUarOMMICs MPU PEIICHUH TTOCTABICHHBIE 33/Ia4H, YaCTO JIOMYCKaeT OMMOKH,
HE MPUHLIUITHAIBFHOTO XapaKTepa, UCIPABIISIET UX NMPU HAJTMYUHU OOJIBIIOTr0 KOJIMYECTBA
HABOJAIIUX BOIIPOCAX CO CTOPOHBI MpenojaBaTelis; He BCera Noay4yeHHbIe 3HAHUS MOXKET B
MOJTHOM 00beMe NMPUMEHHUTH NPH IEMOHCTPALIMH TPETYCMOTPEHHBIX MPOTPaMMON TUCIUTUTUHBI
HaBbIKAMU U YMEHUSIMHU.

HeynoBi1eTBOpHUTEIbHO: BCE KOMIIETEHIIMHU, IPETYCMOTPEHHBIE B paMKaX JUCIUIUINHBI (B
o0beMe, 3HaHWH, YMEHUN U BIIQJICHU) HE OCBOCHBI WJIM OCBOEHBI YaCTUYHO. Y POBEHb OCBOCHUS
KOMIIETEHIIMH — MTOANOPOroBbIid. OOydaronuiics npy perieHny MOCTaBICHHbIE 3a/1a4H,
JIOIyCKaeT OMMOKY MPUHIMITHATIBHOTO XapaKkTepa, He MOXKET UX UCIPABUTh J1aXKe IPU HAJIM4YUU
0O0JIBIIOr0 KOJIMYECTBA HABOAAIIMX BOIIPOCAX CO CTOPOHBI IPENoaBaTesis; 3SHaHUs 110



TUCIUIUIMHE pparMeHTapHbI U 00YJaIOIIMIACSA HE MOXKET B ITOJIHOM 00beMe MPUMEHUTh UX MPU
JIEMOHCTPALIMH TPETyCMOTPEHHBIX MPOTPaMMOM AUCIIUIUIMHBI HABBIKAMHU U YMEHUSIM



METOANYECKASA PASPABOTKA /UISI OBYUYAIOIIETI'OCA
1. e TEJIbHOCTD CTY/IEHTOB 1O ()OPMHUPOBAHUIO M PA3BUTHIO HABBIKOB y4e0OHOI CaMOCTOATEIbHOM
padoThI Mo AucouIInHe «O01as 1 HeopraHuveckasi XuMus» (papmaneBTHYecKu GaKyJabTeT)
B mpomecce CaMOCTOSITETFHOW pPabOTHl CTyIEHT TMPHOOpeTaeT HEOOXomuMBble I OymyIien
CHELHAIBHOCTH  KOMIIETCHIMM, HABBIKM CaMOOPIaHU3alMM, CaMOKOHTPOJI, CaMOYIIPaBIICHHUS,
camope(IeKCUH B CTAHOBHUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM YUeOHO IesITeIbHOCTH.
BrInonHsAs caMOCTOSITENbHYI0 paboTy OA KOHTPOJIEM IIPETOAaBaTeNs
CTYAEHT JOJDKEH:
— OCBOMTh MHHHMYM COJAEP)KaHMs, BBIHOCHUMBI Ha CaMOCTOSTENbHYI paboTy CTYICHTOB U
NPESIOKEHHBIH PenoAaBaTelieM U KOMIIETCHIUSIMH B COOTBETCTBHU ¢ DeiepaibHbIM rOCyAapCTBEHHBIM
o0Opa3oBaTenbHBIM CcTaHAapTOM Bhiciiero ooOpasoBanus (PIOC BO) mo aucnumimae «O0masi u
HeOpraHu4yecKasi XMMuUs»
— IUTAHUPOBATh CAMOCTOSTENbHYI0 PadOTy B COOTBETCTBHU C I'paMKOM CaMOCTOSTENBHOH pPabOTHI,
NPEJIOKEHHBIM TPENOAaBaTeNeM.
— CaMOCTOATENIbHYI0 paboTy CTYAEHT JOJDKEH OCYLIECTBIATh B OpPraHU3allMOHHBIX  (hopmax,
NPEAyCMOTPEHHBIX YIEOHBIM IJIAHOM U paboueii mporpaMMoii mpenoaaBaTes.
— BBIIIOJHATE CaMOCTOATCJIIBHYIO pa60Ty U OTUYHUTBIBATHCA IO €€ PpE3yJibTaTaM B COOTBETCTBHU C
rpauKOM MpPEACTaBICHUS Pe3yIbTaTOB, BUAAMHU M CPOKAMH OTYETHOCTU IO CaAMOCTOSTEIbHOH padore
CTYZACHTOB.
CTYACHT MOXKCT:
CBEpX MNPEIJIOKEHHOTO IpernojaaBaTeneM (MpH OOOCHOBAaHMKM U COIVIACOBAHMHM C HUM) M MHHUMYyMa
obs3arensHOTO conepxanus, onpeaensemoro (OI'OC BO) o nanHON AWCIUTUIHHE:
— CaMOCTOSTEIFHO ONPEIEINIATh YPOBEHB (TIyOHHY) MpopaboTKH CoAepKaHU MaTepraa;
— IpeUIaraTh JOMOJHUTEIbHBIE TEMBI M BOIPOCHI IJIs1 CAMOCTOSATENILHON POPadOTKY;
— B paMKax oOmero rpaduka BBHITIOJHEHHS CAMOCTOSATENBHON paboThl Tpeanaratb 00OCHOBaHHBIN
WHIMBUIYaTbHBIN IpadyK BBITIOIHEHHS U OTYETHOCTHU 110 pe3yabTaTaM CaMOCTOSTEIBHOW PabOTHI;
— mpeanaraTb CBOM BapUaHThl OPraHU3alMOHHBIX (HOPM CaMOCTOATENILHON paboThI;
— HCHOJIB30BaTh AJISl CAMOCTOSITENIbHOM PaboThl METOANYECKHE 1T0co0Ousl, yueOHbIe TocoOus, pa3padoTKu
CBEPX MPEJIOKEHHOTO MPEerojaBareieM IepeyHs;
— WCTIONIB30BaTh HE TOJBKO KOHTPOJb, HO U CAMOKOHTPOJb PE3yJIbTaTOB CaMOCTOSTENLHOH pabOTHl B
COOTBETCTBMHM C METOJAaMHM CAaMOKOHTPOJIS, HPEAJIOKECHHBIMH IpENoAaBaTesieM WM BbIOpaHHBIMHU
CaMOCTOSITEIHHO.
CamocrosTenpHast padoTa CTyJIEHTOB J0JDKHA OKa3bIBaTh BXXHOE BIMSHUE Ha (OPMUPOBAHHE JTMYHOCTH
Oyaylero cnenuanrcTa, ero KOMIETEHTHOCTh. KaxIplii CTy[JeHT caMOCTOATENIFHO ONPEAEISIET PEKUM
cBOEH pPaboTBl U Mepy Tpyla, 3aTpauydBacMOro Ha OBJAJICHHE YYEOHBIM COJEpKaHUEM IO KaKAOH
mucuuiuiiHe. OH  BBINOJNHSET BHEAYAWTOPHYIO Pa0OTy MO JIMYHOMY WHAMBUAYaIbHOMY IIJIaHy, B
3aBHCHUMOCTH OT €T0 MOJATrOTOBKH, BPEMEHH U IPYTUX yCIOBUIL.
2. MeToau4yecKue peKOMEHIAUMH sl CTYAEHTOB 110 0TAeIbHbIM (pOpMaM caMOCTOSTEIbHOM
padoThI
C mepBBIX XK€ CEHTAOPHCKHMX JHEH Ha CTyAEeHTa OOpyIIMBaeTCs TPOMAAHBI 00beM HH(OpPMAINY,
KOTOPYIO HE00X0IUMO YCBOUTE. HyKHBIN MaTepual COAepP>KUTCA HE TOJIBKO B JIEKIUSIX (3aTIOMHHUTH €T0 —
9TO TOJIEKO MaJjiasi 4acTh 3aJla4M), HO ¥ B yueOHUKaX, KHUTax, cTaTbsix. [Iopoi BOZHUKaeT HEOOXOJMMOCTh
npuBiekars HHGopMarronHsie pecypebl MaTepaer, DMOC, OBC u np. pecypchi.
CucteMa BY30BCKOT'O O0Y4EHH MOJIPa3yMeBaeT 3HAYUTEIBHO OONBLIYI0 CAMOCTOATEIBHOCTh CTYJEHTOB
B IUIAHUPOBAHMU W OpPraHU3allMU CBOCU NESITEIbHOCTH. BuepamiHeMy IIKONBHUKY cIenaTh 3TO ObIBaeT
BEChbMa HEMPOCTO: €CIM B MIKOJIE €XKEAHEBHBIH KOHTPOIb CO CTOPOHBI YUHUTEINS 3aCTaBIISUI IOCTOSIHHO M
CHCTEMaTHYEeCKH TOTOBUTHCS K 3aHSATHSIM, TO B By3€ BOIPOC 00 YpOBHE 3HAHUH BIUIOTHYIO BCTAET Nepen
CTYAEHTOM TOJIKO B MEPUOJ] CeCCHM. Takasi CUTyalusi 000opaunBaeTcs Ajsl HEKOTOPBIX COOIa3HOM BECh
CEMECTP TOCBATHUTH CBOOOTHOMY BpPEMSAIPENPOBOKACHUIO («KOoraa OyJIeT HYKHO — BBIy4dy!»), a Koraa
MPUXOJUT TIOPa SK3aMEHOB, MaTepraa, OJJIeKAIIEro YCBOCHUIO, OKa3bIBACTCSl TAK MHOTO, YTO HUKAKast
namsITh He CHOCOOHA C HUM CIIPABUTHCS B OCTABIIMHCS MIPOMEKYTOK BPEMEHHU.
Pabora ¢ kHuroi
[Ipu paborte ¢ KHUroW HEOOXOAMMO OAOOpaTh JUTEPATYpy, HAyUUThCS MPaBUIBHO €€ YUTaTh, BECTU
3amucu. s mombopa auTepaTypbl B OMOIMOTEKE HCHONB3YIOTCS al(aBUTHBI M CHUCTEMAaTHYECKHA
KaTaJIOTH.



BaxxHO TOMHHUTH, YTO pallMOHATIBHBIC HABBIKK pPabOTHI C KHUTOH - 3TO BCerAa OOJbINas SKOHOMHUS
BPEMEHH U CHIL

[TpaBunbHBIA MONOOP YYEOHHKOB PEKOMEHIYETCsl MpenojaBaTesieM, YHTAIOIIUM JIEKLIMOHHBIA Kypc.
HeoOxonumast nutepaTypa MOKeT OBITh TakXKe yKa3aHa B METOAMYECKHX pa3paboTKax MO JaHHOMY
Kypcy.

Wsywass marepmanm 1o y4eOHWKY, CIEAyeT NEepeXOAWTh K CIEAYIOmEMYy BOIMPOCY TONBKO IIOCIe
MPaBUIIBHOTO YSICHEHHS MPEIbIAYIIEro, ONIChiBas Ha OyMare Bce BHIKJIAJAKH U BBIYUCIICHUS (B TOM YHCIIC
Te, KOTOpbIe B YUeOHHKE OMYIICHBI M Ha JIEKIIUH JTaHBI IS CAMOCTOATEIBHOTO BBIBOA).

IIpn w3ydermn 000H AWCHWIUIMHBI OONBIIYI0O W BaXKHYIO pOJIb HWIPAaeT CaMOCTOSTENbHAS
WHIWBUAYyaJIbHAsA paboTa.

Ocoboe BHHUMaHHUE clenyeT oOpaTUTh Ha OMpelesieHHEe OCHOBHBIX MOHATHH Kypca. CTyOeHT JOJKeH
MOIpOOHO pa3dupaTh MPUMEPHI, KOTOPHIE TIOSCHSIOT TaKWE ONPENEICHHS, U YMETh CTPOUTH aHAIOTHYHBIS
IpUMEPBI CaMOCTOATENBHO. HyKHO 70OMBATHCSI TOUHOTO MPEACTABICHHS O TOM, YTO H3ydaelb. [lone3no
COCTaBIISITh OTMOpPHBIE KOHCHEKTHL. [lpyn m3yueHun MmaTepuana mo y4eOHMKY IOJE3HO B TeTpamu (Ha
CIEIAFHO OTBEIEHHBIX IIOJIAX) JOTOJNHATH KOHCIEKT JeKIuid. Tam ke ciemyer oTMedaTh BOIPOCHI,
BBIJICTICHHBIE CTYIEHTOM Il KOHCYJBTAIIUH C IIPETIOAaBaTeIeM.

BbIBOZIBI, TIOTyYEHHBIE B PE3YJbTaTe H3YUYCHUs, PEKOMEHAYETCSl B KOHCIIEKTE BBIACIATH, YTOOBI OHU TPU
MIEPEYNTHIBAHUY 3aIHCEH JTyUIlle 3aIIOMIHAIUCE.

OnpIT TMOKAa3bIBaeT, YTO MHOTHM CTYACHTaAM TIOMOTAeT COCTaBJICHHE JIUCTa OIMOPHBIX CHUTHAJOB,
CoJepKalllero BaKHEWIMe W HamOoiee yacTto ymnorpeOssemble (GOpMYNbl W MOHATHS. Takoil JucT
MIOMOTAeT 3alIOMHHUTH ()OPMYJIbI, OCHOBHBIE TOJIOKEHHUS JIEKIIUH, a TAKKE MOXET CIYKHUTh TOCTOSHHBIM
CIIPaBOYHHUKOM ISl CTY/ICHTA.

Paznuyarot 1Ba BHIa YTeHUS; IEPBUYHOE U BTOpUUHOE. [lepBUYHOE - 3TH BHUMATEIbHOE, HETOPOILIMBOE
YTEeHUE, IPU KOTOPOM MOXHO OCTAHOBHUTHCA Ha TPYIHBIX MecTax. [locie Hero He AOKHO OCTaThCsA HU
OJTHOTO HEMOHSTHOTO 0510Ba. CoJlep)KaHue He BCETja MOXKET OBITh TIOHATHO MOCTIE IEPBUYHOTO YTSHISL.
3amaya BTOPUYHOTO YTEHHS MOITHOE YCBOEHHE CMBICHA IIeNOro (TI0 CYETY 3TO YTEHHE MOXKET OBITH U He
BTOPBIM, & TPETHUM WM YETBEPTHIM).

IIpaBuia camocTosITeILHON PaGoThI € JINTEPATyPOi

Kak yxe oTmeuaniocs, camocrositenbHas paboTa ¢ yueOHUKaMU U KHUTaMU (2 TakKe CaMOCTOSTEThHOE
TEOPETUIECKOE UCCIIeIOBaHUE MTPOoOIIeM, 0003HAYEHHBIX MPENOIaBaTesIeM Ha JIEKIUSIX ) — 9TO BaKHek1ee
ycnoBre GopMupoBaHus y cest HaydHOTo crioco6a nozHanus. OCHOBHBIE COBETHI 3716Ch MOKHO CBECTH K
CIIE Ty FOIIIHAM:

» CocTaBUTh NIEpEYCHb KHHT, C KOTOPEIME Bam ciemyer mo3HakOMUTBCS;, «HE CTapalTech 3alIOMHUTH BCE,
YTO BaM B OJmKaiiliiee BpeMs He MMOHAJ00UTCS, — COBETYET CTYACHTY B Mosiojiomy yderomy . Cenbe, —
3aIIOMHUTE TOIIBKO, TJE 3TO MOXKHO OThICKaTh» (Cenbe, 1987.C. 325).

» Cam TaKoii repedeHb JODKeH ObITh CHCTEMATH3UPOBAHHBIM (4TO HEOOXOUMO TSI CEMUHAPOB, YTO IS
9K3aMEHOB, YTO MPHUTOAUTCS ISl HallMCAaHUS KypCOBBIX M JMIJIOMHBIX paboT, a yTo Bac mHTepecyer 3a
pamMKaMu OQUIMAILHOW Y4eOHOW JEATEIbHOCTH, TO €CTh YTO MOXET paclIupuTh Bamry o0y

KYJIBTYpY...).
* OO0s3aTeNIbHO BBIMTUCHIBATH BCE BBIXOJHBIC JIAHHBIE 1O KaXI0W KHHUTre (TpU HamucaHuud paboT 3To
MO3BOJIUT OYEHb COKOHOMHTH BpEMsI).

* Pa3oOpatbes st ceds, Kakue KHUTY (MM KakKHe IJIaBbl KHUT) CIIEAYET MPOYUTaTh 00Jiee BHUMATEIBHO,
a KakHe — IPOCTO MPOCMOTPETb.

* IIpu cocraBneHnH mepeyvHeil INTepaTypsl CIEAYeT MMOCOBETOBATHCS C MPENOJaBaTeNsiMU U HAYYHBIMHU
PYKOBOIMTEISAMHU (WK ke ¢ OoJiee MOArOTOBICHHBIMHU U 3PYANPOBAaHHBIMU COKYPCHUKAMH), KOTOPBIE
noMoryT Bam mydiie copueHTHpPOBaThCS, Ha YTO CTOMT OOpaTUThH OOJjblllee BHUMAaHHE, a HA YTO BOOOLIE
HE CTOUT TPATUTh BPEMHL...

*EcTecTBEHHO, BCE€ MPOUYMTAHHbIE KHWUTH, YYeOHWKH M CTaTbU CIEAyeT KOHCIEKTHpPOBAaTh, HO 3TO HE
03HA4aeT, YTO HaJ0 KOHCIEKTHPOBATH «BCE IOMAPSA»: MOXHO BBINHMCHIBATH KPaTKO OCHOBHBIE HJIEU
aBTOpa ¥ WHOTJA MPUBOIUTH HanOoJee ApKUe U MoKa3aTeNbHbIE IUTATHI (C YKa3aHUEM CTPaHUI).

* Ecnu kaura — Bama coOcTBeHHAs, TO JIOMTyCKAeTCs JIeNIaTh Ha MOJISIX KHUTH KPaTKHe TIOMETKH HJTH KE B
KOHIIE KHHUTH, Ha MYCTBIX CTPaHMLAX MPOCTO CAENATh CBOM «IIPEIMETHBIN yKa3aTenb), II€ OTMEYAOTCs
HaunOoJiee MHTEpecHble A1 Bac MbIcin U 00s3aTeNbHO YKa3bIBAIOTCS CTPAaHHUIBI B TEKCTE aBTOpa (3TO
OUYCHb XOPOILIHUI COBET, MO3BOJISIIOLIUM SKOHOMUTH BpeMsI U OBICTPO HaXOAUTh «M30paHHBIE» MECTa B
CaMbIX Pa3HBIX KHUIAX).

* Eciu Bpl panbme mano pabotanu ¢ Hay4dyHOHl  JWTepaTypoil, TO ciexyeT BbIpabOTaTh B cebe
CIIOCOOHOCTh «BOCIIPHUHUMATh» CJOXHbBIE TEKCTbI, U1 3TOTO JIyHIIMH IpPUEM — HAyYUTbCA «IUTATh



MeJIEHHOY», KOoTJa Bam MOHATHO Ka)Koe MPOYMTAHHOE CJIOBO (@ €CIM CJIOBO HE3HAKOMOE, TO JIN0O C
MTOMOIIIBIO CIIOBAaps, INOO C TOMOIIBIO TPENOoJaBaTelNsi 00s3aTeNFHO €r0 y3HATh), U 3TO MOXKET 3aHSITh
Hemasioe BpeMst (Y KOro-TO — JI0 HECKOJBKUX HENENb M Ja)Ke MECSICB); OMBIT MOKa3bIBACT, YTO MOCIIC
3TOTO CTYJEHT KaKUM-TO «4yJOM» HA4YMHAeT OYKBaJIbHO 3arjaThlBaTh KHUTH W YyTh JIM HE BUJETh
«CKBO3b O0JIOKKY», CTOAIIAs 3TO paboTa WM HET...

* «JInGo umTaiiTe, TMOO MEpPETUCTHIBAiTE MaTEPHAII, HO HE MBITANTECh YNTATh OBICTPO... ECIT TeKCT MeHS
WHTEPECYeT, TO YTCHHE, Pa3MbIIIUICHUE U Jaxe (aHTa3MPOBAHKE 110 ITOMY IOBOY CIUBAIOTCS B CIUHBIN
MIPOIIECC, B TO BPEMS KaK BBIHY)KJICHHOE CKOPOYTEHHE HE TOJIBKO HE CITOCOOCTBYET Ka4eCTBY UTECHUS, HO
W HE MPUHOCUT YYBCTBA YIOBIETBOPEHHS, KOTOPOE MBI IOJy4YaeM, Pa3MBIILISAS O MPOYNTAHHOMY, —
coseryet I'. Cenbe (Cenbe, 1987. — C. 325-326).

* Ectb eme oquH 3P QPEKTUBHBIA CIMOCOO ONTUMHU3UPOBATh 3HAKOMCTBO C HAy4YHOW JHUTEpPaTypod —
cleayeT YBJICUbCS KaKOU-TO MIIeEel U BCE KHUTM IIPOCMAaTpUBaTh C TOYKU 3pEHUs JaHHOU uaeu. B aTtom
clly4ae CTYJeHT (WM MOJIOJON Y4YeHbBIN) OyneT Kak Obl MCKaTh apryMEHTBI «33» WU «IIPOTUBY
UHTEPECYIOIEH ero WaeH, U OJHOBPEMEHHO OH OyJeT Kak Obl OOIIAThCS C aBTOPAMH 3THUX KHUT I10
MOBOJy CBOWX MJIeH M pa3MbIIUIeHHN... [[poOiieMa b B TOM, Kak HAalTH «CBOIO» HJIEHO. ..

UreHre HAyYHOTO TEKCTa SBIISETCS YacTHIO TIO3HABATENBHOHN AESITeNhHOCTH. Ee mens — m3BieueHue u3
TekcTa HeoOxoaummoi uH(popMmamuu. OT TOro Ha CKOJNBKO OCO3HAaHHA YHTAIOMIUM COOCTBEHHAs

BHYTPEHHsISI YCTaHOBKAa TpW OOpamieHrH K TeYaTHOMY CJIOBY (HAlTH HY)XHBIE CBEIEHHUS, YCBOUTH
WH(GOPMAITUIO TIOJTHOCTHIO MITH YaCTHYHO, KPUTHUYECKH MPOAHATU3NPOBATh MaTepral U T.I.) BO MHOTOM
3aBHCHUT 3P PEKTUBHOCTH OCYIIECTBIIEMOTO JICHCTBYSL.

BbIensI0T 4YeThIpe 0CHOBHBIE YCTAHOBKH B YTEHHH HAYYHOT'0 TEKCTA:
1.uH}pOpMAaIIOHHO-TIONCKOBBIH (3a7]a4a — HAWUTH, BBIIETUTH UCKOMYIO HH(GOPMAIIHIO)
2.yCBaI/IBaIOIlIa$I (yCI/IHI/Iﬂ YUTaATCIIA HAIIpaBJICHBI HA TO, 1ITO6I:.I KaK MOXKHO ITIOJJHEEC OCO3HATh U 3alIOMHUTH
KaK CaMH CBEJICHHS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTHKY €T0 PacCy KICHHN)
3.aHATUTUKO-KPUTHYECKas (YUTATEeNb CTPEMHUTCSI KPUTHUECKHA OCMBICIIHTh MaTeprai, MPOaHaIN3upOBaB
€ro, OIPEe/IENINB CBOE OTHOIICHNE K HEMY)
4.TBOp‘-ICCKa$I (CO3I[a€T Y 4UTaTC]id TOTOBHOCTL B TOM WMJIM MHOM BHUJIC — KaK OTHpaBHOI\/'I IMIYHKT JId CBOUX
paccykaeHuit, kak oopa3 Jisi JeHCTBUS 10 aHAJIOTHUH U T.II. — MCIIONB30BaTh CYXKJCHHUS aBTOPa, XOJl €ro
MBICIIEH, pe3yNnbTaT HAONIONEHUS, pa3pabOTaHHYI0 METOIMKY, IOIOJHUTh WX, TOIABEPTHYTH HOBOH
MIPOBEPKE).

C HanuuueMm Pa3IMYHBIX YCTAaHOBOK O6paH1€HI/I$I K HAy4YHOMY TEKCTY CBA3aHO CYIICCTBOBAHUE M
HECKOJIbKHX BH/I0B YTEHHA !

1. bubnmuorpaduyueckoe — MpocMaTprBaHUE KapTOUYEK KATAJIOTa, PEKOMEHIATENBHBIX CITUCKOB, CBOJIHBIX
CITUCKOB JKypPHAJIOB M CTATeH 3a rojl U T.IL.;

2. TMPOCMOTPOBOE — HCIIONB3YeTCS Ui TMOWCKA MAaTEpPHaliOB, COIEPKANIMX HYXHYIO WH(GOpMAIHIO,
00BIYHO K HEMY MPUOETAIOT Cpasy Iociie paboThI CO CIIMCKAMHM JINTEPATYPhl U KaTaJoraMH, B Pe3yJIbTaTe
TAaKOIr'o NpoCMOTpa YUTATCJIb YCTAaHABJIIMBACT, KAKUEC N3 UCTOYHUKOB 6y,Z[YT HUCIIOJIB30BaHbI B JlaﬂbHeﬁHIeﬁ
pabore;

3. O3HaKOMHTEIBHOE — IMOJIpa3yMeBaeT CIUIOIIHOE, JAOCTATOYHO MOJAPOOHOE MPOUYTEHHE OTOOPaHHBIX
cTarel, IiiaB, OTAEIBHBIX CTPAHUI], LIEJb — MIO3HAKOMHUTBCS C XapakTepoM HH(POPMAIUH, Y3HATh, KaKUe
BOIPOCHI BEIHECEHBI aBTOPOM Ha paCCMOTPEHHUE, MPOBECTH COPTUPOBKY MaTepHaia;

4. u3ydJaroliee — MpeIoiaraeT JOCKOHaIhHOE OCBOSHHE MaTepraa; B X0/ TAKOT0 YTCHUS TPOSBISECTCS
JIOBEpUE YUTATENs] K aBTOPY, TOTOBHOCTh MPUHSATH M3JI0KEHHYIO MH(POPMAIUIO, Pealu3yeTCs yCTaHOBKA
Ha MpeJeNbHO TIOTHOEe TIOHUMAaHue MaTepuala,

5. aHAIMTUKO-KPUTUYECKOE U TBOPYECKOE UTCHHE — JBA BUJA YTCHHS OJHM3KHE MEXIY COOOW TEM, YTO
Y4acTBYIOT B PEIICHUM HCCIIE0OBATeIbCKUX 3anad. llepBbIii M3 HUX MpenrnojiaraeT HarpaBJICHHBIA
KPUTHYECKUH aHalmM3, Kak caMoOd WH(OpMAIMH, TaK U CHOCOOOB €€ MONYYEeHUS W TOoJa4d aBTOPOM;
BTOPO€ — IIOMCK TEX CyX(HCHHﬁ, q)aKTOB, 10 KOTOPBIM HWJIM B CBA3U C KOTOPBIMHU, YMUTATCIIb CUUTACT
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICITH.

N3 Bcex PaCCMOTPEHHLIX BUAOB UTCHUA OCHOBHBIM JIA CTYACHTOB ABJIACTCA U3YyHalOIICC — KMCHHO OHO

MO3BOJISET B paboTe ¢ y4eOHOM JIMTEpaTypol HaKaIIMBaTh 3HAHUS B PAa3JIMYHBIX 00nacTsaX. Botr moyemy
WMEHHO STOT BHJ YTCHHS B paMKaX y4eOHOW NEesATENHbHOCTH JOKEH OBITh OCBOCH B IEPBYHO OUYEpElb.
Kpome Toro, mpu oBNaJieHUH NaHHBIM BUAOM YTEHHS (DOPMUPYIOTCS OCHOBHBIE MPUEMBI, TOBBIIIAIOIINE
3¢ HeKTUBHOCTH PabOTHI C HAYYHBIM TEKCTOM.
1.yTBepkaeHUi aBTOpa O3 MPHUBJICUEHUS (DAKTHIECKOTO MaTepraa;
2.1lutTpoBaHue — TOCIOBHOE BBHIITUCHIBAHUE U3 TEKCTA BBIIEPIKEK, H3BJICUCHUM, HANOOJEEe CYIIECTBEHHO
OTpaKaOIINX Ty WIH WHYIO MBICITH aBTOPA;



3.KoHcnektupoBaHne — KpaTKOe ¥ MOCIIeJ0BATEIFHOE U3TIOKECHUE COJIEPIKAHUS TIPOUUTAHHOTO.
KoncniekT — cHOXHBI cHoco® W3IIOKEHWS CONEP)KaHWS KHUTH WM CTaTbl B JIOTUYECKON
MoCIe0BaTeNbHOCTH. KOHCIEKT akkyMynupyeT B ceOe MNpedplaylide BHIbBI 3alCH, IO3BOJISET
BCECTOPOHHE OXBATUTh COJEP)KaHUE KHWUTH, CTaTbu. [103TOMYy yMeHME COCTaBIATh MJIaH, TE3UCHI, JENaTh
BBIIIMCKH U JPYTHE 3aIIUCH ONPEACIIAET U TEXHOJIOTUIO COCTABICHHSI KOHCIIEKTA.

MeToanuyeckue peKOMEHAALUM 110 COCTABJICHUIO KOHCIIEKTA:

1. BHuMaTenpHO MPOYHUTANTE TEKCT. YTOYHHTE B CIPABOYHOM JHMTEpaType HEMOHATHBIE cioBa. [lpu
3amucy He 3a0y/AbTe BEIHECTH CIIPABOYHBIE TaHHBIC HA MOJIT KOHCIIEKTA,

2. BeigenuTe raBHOE, COCTaBbTE TIIAH;

3. Kpatko copmynupyliTe OCHOBHBIE MOJIOKEHHUS TEKCTA, OTMETHTE apryMEHTALIUIO aBTOPa;

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

5. I'pamoTHO 3anuceiBaiiTe nutaTel. LIuTHpYs, yAuThIBalTE IAKOHUYHOCTD, 3HAYUMOCTD MBICIIH.

B TekcTe koHCIEKTa XKeNnaTebHO MPUBOANTE HE TOJBKO TE3UCHBIE MOJIOKEHUS, HO U UX JI0Ka3aTeIbCTBA.
[Ipu odopmieHNN KOHCIIEKTa HEOOXOAWMO CTPEMHTHCS K €MKOCTH KaXJIOTO TMpeToKeHus. Mbiciu
aBTOpa KHUTH CIEAyeT M3JaraTh KpaTko, 3a00TsICh O CTHIIE W BBIPA3UTEIBHOCTH HANHMCAHHOTO. Ymcio
JOTIOJTHUTENBHBIX AJIEMEHTOB KOHCIIEKTa JOJDKHO OBITh JIOTHYECKH OOOCHOBAHHBIM, 3allUCH JIOJDKHBI
pacmpenensiTeCs B ONPEACNICHHOM MOCJIEeNI0BAaTEIbHOCTH, OTBEUYANOIICH JIOTMYECKOW CTPYKType
npousBenieHus. i1 yTOUHEHUS U TOTIOTHEHUST HEOOXOIUMO OCTABIISATH TIOJISL.

OnnazicHWe HaBBIKAMU KOHCIIEKTUPOBAHUS TPEOYET OT CTYyNIEHTa IEJICyCTPEMIICHHOCTH, TIOBCEIHEBHOMN
CaMOCTOSITETIbHOM PabOTHI.

IIpakTuyeckue 3aHATHS

st Toro 4To0BI MPaKTHUECKUE 3aHATHS IPUHOCHIN MaKCUMAIBHYIO TIOJIb3Y, HEOOXOAMMO MIOMHHUTH, YTO
yIpaXXHEeHHEe U pelleHHe 3a/1ad MPOBOAATCSA M0 BBIUMTAHHOMY Ha JIGKIMSIX MaTepHady M CBS3aHBI, Kak
MIPABHIIO, C ICTATBHBIM pa300pOM OT/IEIBHBIX BOIPOCOB JIEKIIHOHHOTO Kypca. Cienyer mo4epKHyTh, 9YTO
TOJIBKO TIOCIIE YCBOCHHUS JISKIIMOHHOTO MaTepuaia C ONpENeJICHHON TOYKH 3peHus (a UMEHHO C TOH, C
KOTOpO OH W3laraeTcs Ha JICKUUSX) OH OyAeT 3aKpeIuisiThCS Ha MPaKTHUECKUX 3aHATHSX Kak B
pe3ynbTaTe OOCYKJICHHS M aHANM3a JICKIIMOHHOTO MaTepraa, Tak U ¢ MOMOIIBIO PEIIeHHs TPOOJIEMHBIX
cutyauui, 3agad. [Ipu 3TUX yCIOBHSX CTYIEHT HE TOJBKO XOPOILIO YCBOUT MaTepHall, HO U HAy4YHUTCS
MPUMEHATh €T0 Ha MPaKTHKE, a TaKXKe MOJYYUT JOMOJHUTEIbHBIH CTHUMYN (M 3TO OYEHb Ba)KHO) HJIS
aKTHBHOM MPOPabOTKH JIEKITUH.

[Ipr caMoCTOATENbHOM peUIeHUH 3a/a4 HYXXHO OOOCHOBBIBATH KB ATAll PEIICHUS, WUCXOMAS W3
TEOPETHUYECKUX IMOJIOKEHUH Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTeH peleHns mpooiieMsl (3a1a4n),
TO HY)KHO CPaBHHMTb UX U BBIOPATh CaMblil paliMoHaIbHBINA. [101€3HO 10 Havyayia BRIYUCICHUN COCTaBUTh
KpaTKWH{ TJIaH pemieHus mpoOiieMsl (3amayu). PemreHue mpoONIeMHBIX 3a/ad WM TPUMEPOB CIIEIYeT
W3JaraTth IOAPOOHO, BBIYHCIICHHS paclojiaraTh B CTPOTOM TIOPSJKE, OTHEINss BCIIOMOTATeNbHBIC
BBIYUCIICHHSI OT OCHOBHBIX. PellleHHss mpu HEOOXOAMMOCTH HY)KHO CONPOBOXKIATh KOMMEHTAPHSIMHU,
CXEMaMH, YepTexaMH U PUCYHKaMH.

CrnemxyeT TOMHUTH, YTO pEICHHE KKIOW y4eOHOW 3amadd JTOJHKHO JOBOAMTHCSA O OKOHYATEIHHOTO
JIOTHYECKOT0 OTBETa, KOTOPOTro TpeOyeT YCIOBHE, M TI0 BO3MOXKHOCTH C BBIBOAOM. lloiydeHHbI oTBET
CJIEJIyeT TPOBEPUTH CIoco0aMHU, BHITEKAIOIIMMH M3 CyIIecTBa JaHHOW 3amaun. [lone3Ho Takxke (eciu
BO3MOXKHO) pelllaTh HECKOJIbKUMH CIOCOOaMHM M CPaBHHUTDH IMOJYUYECHHBIE Pe3ysbTaThl. Pemenue 3amadu
JTAHHOT'O THUIa HY>KHO ITPOJIOIKATH 10 TPUOOPETEHUS TBEPBIX HABBIKOB B X PEIICHUU.

CamonpoBepka

[locne wm3ydyeHus ompeAeieHHOW TEMBI MO 3amMUCAM B KOHCIIEKTE M YYEOHHKY, a TaKKe pPEeLICHUs
JIOCTaTOYHOI'O0 KOJHMYECTBA COOTBETCTBYIOIIMX 3aJad Ha MPAKTHUYECKUX 3aHATUAX M CaMOCTOSTEIBHO
CTYIEHTY pEKOMEHAYeTCS, WCIONb3ysd JHCT OINOPHBIX CHTHAJIOB, BOCIPOM3BECTH 10 MaMATH
oTmpezeneHs, BEIBOJIBI (hOpMyIl, GOPMYITHUPOBKY OCHOBHBIX MOJIOKEHUH M TOKA3aTEIbCTB.

B ciydae He00X0AMMOCTH HYXKHO €Ile pa3 BHUMATEIbHO pa3o0paThcsa B MaTepuae.

WMHorna HEAOCTaTOYHOCTh YCBOEHHWS TOTO WM HMHOTO BOIPOCA BBIICHSETCA TOJNBKO TPHU H3YYCHHU
JANbHEWIIero marepuaia. B 3ToM cimyyae Hamo BepHYTHCS Ha3aJ M TOBTOPUTH IUIOXO YCBOEHHBIN
Marepuan. BakHbIl KpUTepuil yCBOEHHUS TCOPETHUYECKOTO MaTepuaia - yMEHHE pellaTh 3aJaud WIH
MIPONTH TECTUPOBAaHUE IO MPOWAECHHOMY Marepuany. OmHAKO cledyeT NMOMHHUTb, YTO IPaBHIIBHOE
pellicHHE 33/1a9l MOXKET IMOJMYYHTHCS B pe3yJIbTaTe MPUMEHEHHS MEXaHMUYECKH 3ay4eHHBIX (opMyn 0e3
MTOHUMAaHUS CYIIHOCTH TEOPETUUECKHUX IOJIOKECHUM.

KouncyasTanun



Ecnu B mpoliecce camMOCTOSITENbHOM padOThl Hall M3yYE€HHEM TEOPETHUYECKOro MaTepuajia WM IpU
PELICHUN 33ad y CTyIEHTa BO3HHMKAIOT BOIPOCHI, Pa3pelINTbh KOTOPhIE CaMOCTOSTEIbHO HE yIaercs,
HEOOXOUMO OOpPaTHUTHCS K MPEoIaBaTeNo Uil MOTYUYeHUs Y Hero pa3bsCHEHUH WK yka3aHuil. B cBonx
BONpOCAaxX CTYAEHT JOJKEH 4YETKO BBIpa3uTh, B YEM OH HCIBITHIBAECT 3aTPYAHEHUS, XapakTep 3TOTrO
3aTpyAHEHHUs. 3a KOHCYJIbTAaLMEH ciemyeT oOpamarbcs W B clydyae, €CIM BO3HUKHYT COMHEHHS B
IPaBUJIBHOCTH OTBETOB HA BOIPOCHI CAMOIIPOBEPKHU.

IMoaroroBka K 3K3aMeHaM H 3a4eTaM

Wzyuenne MHOrux oOwEnpo(ecCHOHATIBHBIX W CHEUMAIBHBIX AUCLUUILIMH 3aBEPIIACTCS 3K3aMEHOM.
IloarotoBka K 93K3aMeHy CHOCOOCTBYET 3aKpeIUieHHIO, YIAyONeHWI0 W OO0OOIIEeHUIO 3HAHWIA,
MOJy4aeMbIX, B Tpolecce O0y4deHHs, a TaKKe NPUMEHEHHI0O MX K PEUICHUIO MpPaKTHYECKUX 3ajad.
loToBsICH K DdK3aMeHy, CTYACHT JHKBHIUPYET HMEIOMMecs MpoOensl B 3HAHUSX, YIIIyOJser,
CHCTEMAaTHU3UPYeT U YIOPSAAOYMBAET CBOM 3HaHMA. Ha sK3aMeHe CTyneHT NeMOHCTPUPYET TO, YTO OH
npuoOpen B mpolecce 00y4eHHs: IO KOHKPETHOM y4eOHON TUCIUILINHE.

OK3aMEHAIlMOHHAsl CecCUsl - 3TO CepHus DSK3aMEHOB, YCTAHOBJICHHBIX YUYEOHBIM ITaHOM. Mexay
sk3amMeHaMu uHTepBanl 3-4 nHsA. He craemyer nymarth, yto 3-4 IHA AOCTATOYHO [Jsl YCIEUIHOU
MOJTOTOBKH K 9K3aMEHAM.

B 3tu 3-4 nHA HYXHO CHCTEMaTH3UpPOBaTh YK€ HMeroIuecs 3HaHuA. Ha KoHcynbTanum mnepen
9K3aMEHOM CTYJCHTOB II03HAKOMST C OCHOBHBIMH TpPEOOBAaHMSMH, OTBETAT Ha BO3HHUKIINE Y HHX
Bonpockl. [loaToMy mocemeH e KOHCYIbTauid 0053aTeNbHO.

Tpe6OBaHI/Iﬂ K OpraHu3alyy INOATOTOBKH K 3K3aMC€HaM TC K€, YTO U IIPU 3aHATUAX B TCUCHUEC CEMECTpPA,
HO COOJIOAATHCS OHM JIOJDKHBI Ooiee cTporo. Bo-nepBhix, 0UeHb BaXKHO COOJIIOJICHUE PEKUMA JHS; COH
HE MEHee § 4acoOB B CYTKH, 3aHATHS 3aKaHUMBAIOTCS HE MO3AHEE, YeM 3a 2-3 yaca 10 cHa. OnTUMalbHOE
BpeMsI 3aHATHH, 0COOCHHO IO MaTeMaTHKe - YTPEHHUE U JTHEBHBIC Yachl. B mepepbiBax MEXIy 3aHITUIMH
PCKOMCHAYIOTCA TIPOryJIKM Ha CBCXKCM BO3AYXC, HCYTOMUTCIIBHBLIC 3aHATUA CIIOPTOM. BO-BTOpI)IX,
HaJIM4YME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JIeKIMH. Jlake B TOM ciydae, eciii Obula MpPOIyILeHa
Kakas-1u00 JIeKIHsI, HeOOXOJUMO BO BpeMs ee BOCCTAaHOBHTH (Iiepenucarh ee Ha Kadenpe), 001yMarTs,
CHATH BOBHUKIIHE BOIIPOCHI AJid TOTO, ‘-ITO6I)I 3allOMMHaHUEC MaTcpHraia 6I)IJ]O OCO3HAaHHBIM. B-TpCTI)I/IX,
NIPY MOJATOTOBKE K DK3aMEHaM y CTY/CHTA JIOJDKEeH OBITh XOPOIIWii y4eOHUK WM KOHCIIEKT JIUTEPATYpHI,
NPOYMTAHHOW MO YKa3aHUIO NpENojaBarelii B TEYEHHWE CEMecTpa. 31eCh MOXHO 3(¢EeKTHBHO
HCIIOJIb30BATh JIMCTHI OMMOPHBIX CUTHAJIOB.

BHauaine cienyeT nmpocMOTpPETh BeCh MaTepual Mo caBaeMOH JUCIUIUINHE, OTMETHTD JJisi ce0si TPy THbBIE
Bonpocel. O0s3aTesibHO B HUX pa3oOpaThca. B 3akimodeHue emie pa3 LesecooOpa3HO MOBTOPUTH
OCHOBHBI€ MOJIOKEHUS, UCTIOJIB3YsI TP 3TOM JIUCTHI OITOPHBIX CUTHAJIOB.

Cucrematnueckas IMOATOTOBKAa K 3aHATUAM B TCEUCHHC CEMCCTpa II03BOJIMT HUCIIOJLB30BATh BpPEMA
9K3aMEHALMOHHON CECCHHM TSl CHCTEeMAaTH3aluy 3HAHUH.

IIpaBu/ia noAroTOBKHU K 3a4eTaM M IK3aMeHaM:

* Jly4me cpa3y COpHEHTHpPOBATHCS BO BCEM MaTepualie W 00s3aTeNIbHO PACIONOXUTh BECh MaTepHal
COIJIACHO 9K3aMEHAIIMOHHBIM BOMpOCcaM (WJIM BOMpOCaM, OOCYXJaeMbIM Ha CEMHHapax), 3Ta padora
MOJKET 3aHSTh MHOI'O BPEMEHH, HO BCE OCTAIBHOE — 3TO YK€ TEXHHUYECKHE JeTalH (TJIABHOE — 3TO
OpUEHTHPOBKA B MaTepuaie!).

+ Cama TOJrOTOBKAa CBS3aHA HE TOJBKO C <«3amoMHHaHWEM». llOAroToBKa Tak)Ke MpeAroNaraer M
NEPEOCMBICIIEHUE MaTepHaa, U JaKe pacCMOTPEHUE albTEPHATUBHBIX HICH.

* ['OTOBUTDH «ILMaprajku» MOJE3HO, HO TMOJIb30BATHCS MMM PHUCKOBAHHO. | JIaBHBIA CMBICT HOATOTOBKH
«maprajiok» — 3T0 CUCTeMATH3alys U ONTUMHU3AIUs 3HAHUHN 110 JaHHOMY TpEAMETY, 4TO camMo 1o cebe
NPEKpPacHO — 3TO OYEHb CJIOXKHAs M BaKHAs AJsl CTyZAeHTa paboTa, Oojiee CIOXHAs M BaKHAs, 4eM
MPOCTOE TOTJIOIeHHe Macchl yueOHol nHdopmanuu. Eciu cTyAeHT caMOCTOSTENbHO NOATOTOBHII TaKUe
«maprayikm», To, CKOpee BCEro, OH M K3aMEHBI cllaBaTh OyAeT OoJjiee YBEpEHHO, TaK KaK y HEro yxe
cthopmupoBaHa 0011ast OPUEHTHPOBKA B CIIOKHOM MaTepHaIe.

* Kak 3T0 HM napajoKcaabHO, HO HCIOJIB30BAaHME «ILIMAPrajoK» YacTo MO3BOJISIET OTBEYAIOMIEMY
CTYJEHTY JIy4Ille I€MOHCTPHUPOBATH CBOU MO3HAHMS (TOYHEE — OPUEHTHUPOBKY B 3HAHUSX, YTO HAMHOTO
Ba)KHEE 3HAHUS «3aIIOMHEHHOTO» U «TYT e 3a0bITOr0» MOocie CIauH SK3aMEHa).

» CHauana CTyJeHT JI0JDKEH MPOJAEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs Mo mporpamme
o0yyeHus: (WM 1O MPOrpaMMe JAaHHOTO IPENoJaBareis), U JIMIIb MOCJe STOro OH BIIPaBE BBICKA3ATh
UHBIE, KEJIATEIbHO apr'yMEHTUPOBaHHbIE TOUKH 3PCHHUS.

IIpaBuja HanmUcaHUSA HAYYHBIX TeKCTOB (pedepaToB):

* BaxxHOo pazoOparbcsi cHavana, KakoBa MCTHHHAS LeNib Baliero HaygyHOTro TeKcTa - 3TO MOMOXKET Bam
Pa3syMHO pacIpeAeIuTh CBOM CUJIbI, BpeMs H.



* BaxkHOo pa3zo0OpaThes, KTO OyIeT «unTaTesieM» Baieii paGoThl.

* Ilucate ceprezHble pabOTHI cleAyeT TOTAa, KOrJa €cTh O 4YeM IMHCaTh M KOIr/la €CTh HacTPOESHHe
MOJENUTBCS ~ CBOMMH paccyxaeHussMd. * [lucaTe crnefyeT SICHO M TOHSTHO, CTapasch OCHOBHBIC
MOJIOKEHUsT (POPMYNHUPOBATh YETKO U HEABYCMBICICHHO (YTOOBI M CaMOMY TOHSTHO OBLIO), a TakkKe
CTPEeMSACh CTPYKTYPHPOBATh CBOM TeKCT. KaxapIii pa3 Hago MPeaCTaBIATh, YTO Balll TEKCT OYJIET KTO-TO
YUTaTh W €My 3aXO04eTcsl COPHEHTHPOBATHCS B HEM, OBICTPO HAaXOOUTh OTBETH HA HHTEPECYIOIIHE
BOMPOCHI (320HO IMpeACTaBbTe ceds1 Ha MeCTe Takoro uesoBeka). [IoHATHO, 4TO paboTa, HamMCaHHAs
«CIIIONTHBIM TEKCTOM» (0€3 3aroJI0OBKOB, 0€3 BBIIEICHUS KPYITHBIM MIPpU(GTOM HanOoJee BaYKHBIM MECT U
T, T.), Y KyJbTypHOTO 4YHWTaTeNs MAODKHA BBHI3BIBATH OpE3TNIMBOCTh M JAXKE MKAJIOCTh K aBTOPY
(MCKITIOYEHUSI COCTaBISIFOT HEKOTOpBhIE ApPEBHHE TEKCTHI, KOrJa M JKaHp ObUT MHOH M K TeKcTam
OTHOCWJIMCh HWHaye, Ja M CaMUX TEKCTOB OBUIO TOpa3fo MeEHbIlE — HE TO, YTO B JIOXY
«uH(OPMALIMOHHOTO B3PBIBa» U COOTBETCTBYIOIIETO «MHPOPMAIIMOHHOTO MyCOPay).

* O0beM TeKcTa U pa3IuyHble 0POPMUTETBCKIE TPEOOBaHKS BO MHOTOM 3aBHCAT OT MIPUHSATHIX HOPM.

» Kak coznate y cebs moaxojsinee TBOPUECKOE HACTPOEHHE AJsl padOThl Haj HAYYHBIM TEKCTOM (Kak
HallTH «BIOXHOBEHHE»)? Bo-mepBBIX, NOMKHA OBITH WOes, a OIS OTOTO HYKHO HAYYUTHCA IJMOO
OTHOCHUTBCS K Pa3HBIM SIBJICHHUSAM U (PaKTaM HECKOJIBKO KPUTHYECKH (CBOS WIes — KaK HWHas TOYKa
3pCHI/IH), III/I6O HaY4YUTBCA YBJICKATHCA KAaKHUMHU-TO H3BCCTHBIMU HWACAMU, KOTOPBLIC HYXIAIOTCA B
JopaboTKe.

Hanee M0HO B3Th 4TO-TO U3 MP no nucuuiimHe, oTHOCcseecs: K KOHKpeTHbIM BugaM CPC Ha naHHOM
IOUCLUILIIMHE

3. CamocTosiTeibHAsE pa0oTa CTYAEHTOB MO aucuumiune «O0mas ¥ HeopraHudeckas XUMMS»
(bapmaneBTHYeCKHIi (PAKYJIBTET) 1J151 0UHOI (hopMBI 00yUEeHHS

Ne /m HasBanue TeMbl 3aHATHSA Bug CPC
CPC (o Buzmam yueOHbIX 3aHsaTHIT) 120
1 Benenne. XuMudeckne METOIBI HCCIICTOBAaHHS B Joxknman/ycTHOE pedepaTHBHOE COOOIICHUE,
MEINIIMHE U OHOJIOTHH. peIIeHHIe CUTYallHOHHBIX 3a/1a4
2 OM3UKO-XUMHUUECKUE METO B UCCIICIOBAHUS B Joxnan/yctHOe pedepatuBHOE COOOIICHNE,
MEIHUIIMHE U OHOJIOTHH. pelleHHUe CUTYAIlHOHHBIX 3a/1a4
3 3IeMeHTH XUMHYECKON TEPMOJIHAMHUKH. Joxknan/yctHOe pedepatuBHOE COOOIICHNE,
pellIeHIe CUTYAIlHOHHBIX 3a/1a4
4 XuMudeckoe paBHOBECHE Joknan/yctHOe pedeparuBHOE COOOIICHNE,
pellIeHUe CUTYAIlHOHHBIX 3a/1a4
5 DIeMeHTH XUMHYECKON KHHETHKH. Joxknan/yctHOe pedepatuBHOE COOOIICHNE,
pellIeHHe CUTYAIlHOHHBIX 3a/1a4
6 Karamms Joxknan/yctHOe pedeparuBHOE COOOIICHNE,
pelleHUe CUTYaIOHHBIX 33134
7 Y4eHne 0 pacTBOpax dJIEKTPOIUTOB. Joknan/yctHoe pedeparuBHOe COOOIICHNE,
pelleHUe CUTYaIOHHBIX 33134
8 OCHOBHBIE THITBI XUMHYECKUX PaBHOBECHIT U Jlokian/yctHoe pedepaTuBHOE COOOIIEHNE,
MIPOLIECCOB B )KHU3HEIESITEIbHOCTH. pelleHUe CUTYaIOHHBIX 33134
9 OUNKOXUMHSI TUCTIEPCHBIX CUCTEM U PACTBOPOB Joknan/yctHoe pedeparuBHOE COOOIICHNE,
BMC. pelIeHne CUTyallMOHHBIX 3a/1a4
10 OU3NKOXUMHS TOBEPXHOCTHBIX SBICHUH. Joxnan/yctHoe pedepaTuBHOE COOOIICHHE,
pelleHUe CUTYaI[MOHHBIX 33134
11 CrtpoeHure aToMa U XUMUIECKasi CBS3b. Joxnan/yctaoe pedepaTuBHOE COOOIIECHNE,
pelleHNe CUTYaIOHHBIX 33134
12 XuMmust OMOTEHHBIX 3JIEMEHTOB Joxian/yctHoe pedepaTuBHOE COOOIIEHHE,
pellIeHNe CUTYalMOHHBIX 33/1a4, OJr0TOBKa
KPYTJIOTO0 CTOJIA
CPC o mpomexyTodHOM artecTanuu 34 [ToaroTroBka K 9K3aMeHY
CPC (MTOI'O) 154

4. KpuTepun oOuEHUBAaHUS CAMOCTOSATEJHLHOH PadoThl CTYAeHTOB MO AUcCHMIIMHe «O0mas u
Heopranm4yeckasi Xumusp» (¢papmaneBTudeckuii pakyJbTeT)

CamocrosTenpHas padoTa CTYACGHTOB IIPEAyCMOTpPEHa INporpaMMoi Juisi Bcex (opm oOydeHHs U
OpTaHU3yEeTCS B COOTBETCTBHM C pabodeil mporpaMMon MUCHHILIAHEL. KOHTPOIh BHITIONHEHUS 3adaHMA
Ha CPC ocymiecTBisieTcs IPeNnoAaBaTeiIeM Ha KaKIOM IPAKTHUYECKOM 3aHIATHH.

‘Ouemca ‘KpnTepnn OLIEHKH




3auTeHo

BricTaBisieTcs CTYACHTY, €CJIN pa60Ta BBITNIOJIHEHA CaMOCTOSTCIIBHO, COACPIKAHUE COOTBETCTBYET TCEMC
MCCICOA0OBAHNA, O(l)OpMJ'IeHI/Ie COOTBETCTBYCT NPCABABIACMbIM Tpe60BaHI/IHM U CTYACHT MOXET KpaTKoO
MOACHUTH KAYCCTBCHHOC COACPIKAHUEC pa6OTLI.

He
3a4TEeHO

BricTaBnsieTcsi CTYAEHTY, €CIM MMEIOTCA NPH3HAKM OJHOTO M3 CIEAYIOIINX ITyHKTOB: O(OopMIICHHE HE
COOTBETCTBYET NPEIbIBISIEMbIM TPEOOBAaHUSIM, COACpKaHNE pabOThl HE COOTBETCTBYET TEME, CTYACHT HE
MOXKET IOSICHUTB COJIEp)KaHUe PadOTHI, HE MOXKET OTBETUTh Ha IIOCTABJICHHBIE BOIIPOCHI




