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1. Henn ocoocHus AHCIHIIBHEL

2. Mecro aucunmaune » CcTpyxrype OIIOI BO
Kypc xomnonnuoi xumun usyqaerca B 6a3oBoif wacTn yuebmoro IUIaHa,
Ilepedens yuetupx AUCIHIUINH, HEOOXOMMMEIX A H3yqeH s KOJUIOHAHOM XHMHAH:

. Heoprammueckas XHEMUS;
- Opranngeckas xyumus;

. Duznka;

. Maremaruka;

. DusAgecKas Xumus,

AL M3YMCHHS MOCHEAYIOMMX KYPCoB «XUMUYECKas TEXHONOTHS, «BrrcoxoMonexynapurre
COCIMHEHHA, A TAK Ke KyPCOB CIISIHANH3AIHE.

3. Komnerenuun obyuaronterocs, bopmupyemeie B pe3yiabTare ocBoeHun
MHCIATUIHEE]

B npomecce ocBoenus JAHHOW JHMCHUIMHE] CTYNCHT NOmKeH o6namaTe CHENYTOITUMH
HpodecCHOBATEHEIMY 1 ODIEKYNBTY pHEIME KOMIECTEHIIM M

- MCIONL30BaTh 3HAHWA O CTPOEHMH BEIICCTBA, NIPHPOJE XHMUYECKOH cBSIM B
Pa3MYHBIX  KITACCAX XHMHYECKHX COCAHHEeHHi Al TIOHUMAHHA CBOMCTB MATEPHANOB N
MCXaHH3M2 XHMIYECKHX TIPOIIECCOR, TIPOTEKAIOIMMX B OKpyx)afommem Mupe (OTTK — 3).

3HaTB: OCHOBHBIC 33K0HBI o CTPOCHHN BEIICCTBA H (DYHAAMEHTAEHEE XHMHYECKHE
HOHSITHS;

YMeTh: aHANH3HPOBATE  MexaHmIM XHMHYCCKHX  HPOLECCOB  IIPOTEKAIOIUX B
OKPYXAIOWIEM MHpE;

Baaners: cnocoGamu u MCTOAMU amaNiN3a XMMUYeCKHX UpeBpalICHuIt DpoTeKatommy



4. Crpyxrypau COnEpxanne AHCOMILIARDLI (Moy.15) KOIOMIHAS XMMUs

Obmas tpynoemxocts JUCHHUILIHHE COCTAR,

JIAET 3 3A9CTHEIX exunun, 108 yaca

Ne | Pazgen (tema) Bune yue6roit paborel, Brmoqas Obbém DopMbr —[
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Conepxanne xypca

Konnouanas xumus - HayKa O (pM3AKO-XMMHATecKuX CBOMCTBAX NUCHEPCHBIX CHCTEM ¥
TIOBEPXHOCTHEIX ABACHAAX. JIACIIEPCHBIE CHOTEMET KaK 0COObI Knace rereporeHmbIx crerem.
Bospacranwe ponu CCTCCTBCHHBIX TIDaHHI pasgena Io MEPC YBCIHYEHHS cremeHnu
PasnpobieHHOCTH  ommOBt  mumH HECKONBKMX a3  reTeporemuoi CHCTEMBL.  Meprr
Pa3npoGIeHHOCTH AHCITepCHOH dbazpr.

Kraccubukanms macnepcnsix cucren IO arperatHOMy cocTostHMIO daz, 1o popme u
PasMepaM 9acTu TucnepcHoi haser, ux KOHUCHTPAIHY H [0 APYTAM IIPH3HAKAM.

Cxomerso u pazmirame KOPIYCKYIIIDHEIX BBICOKOMMCHEPCHBIX CHETEM ¢ pactBopamu
BBICOKOMOJICKYISIPHBIX BEUIECTR.

CnocoGrr onyuenus AUCTIEPCHEIX CHCTEM.

MOJIEKY JIIPHO-KMHE THUECKHUE CBOWCTBA HAUCTIEPCHBIX CUCTEM

Homsrae o 6Gpoymonckom ABINCHUH 9acTHI JHCHepcHoll daskr m KHHETHIECKHX
CBOMCTBAX IHCIIEPCHEIX CHCTEM, Tonxopanme KOPIyCKYJISPHEIX BBICOKOAHCHEPCHBIX CHCTEM
KaK pacTBopoB, rae "pacTBOpHTENEM" CIyXHT JAHACHCPCHOHHAA Cpella, a B KadyecTee
"pacTBOpeHnOro BemecTra" BEICTYIAET Aucnepenas dhaza. CriocoSer BBIPAKEHHUS KOHIEHTPAIH
HacTil nucnepcHoi dazsl.

Huaddyzns  macram JUCTIEPCHOA  dasel. [IoHsTHe o TPEHTe KOHUEHTpaLHH,
rubdysnonsoM moroxe, HOBEPXHOCTHON MIOTHOCTH Mabhy3MOHHOTO OTOKA JacTHL. 3aKOHEI
mupdyzan Orka. TepmomuuamMueckoe 'ormcaHHe auhhyzun. Vpasnenue ma xo3dhduumenta
mudy3HoHHON TpoBOAEMOCTH cpeael.  OGocHoBaHWe 3akOmOB  (Dpka. VYpaBreHue mis
kosb¢ummenta muddysun YaCTHIl B BSISKOH cpefe.

Teopus 6poynosckoro memKenms HacTull aacuepcHol ¢assl. YpabHeHue mia cpenHeit
KBA/IpATHIHOH POCKITMH CMENIEHHS JACTHIL,

Cenumenramus HACTHI IHCTIEPCHOl a3kl B moie 3eMuoro TATOTCHHS M IEHTPOOCIKHOM
OJNIE. 3aKOHB! ABHXKCHHUS OTIIEILHON YACTHIEL B BASKOM Cpefie HOA JefCTBHEM BHEINHEro
cunoporo nomi. ITomstre o cemumenrammonmoM [IOTOKC M MOBEPXHOCTHOHM ILIOTHOCTH
CEMMMCHTAIHOHHOTO IOTOKA YaCTHil,

Ceﬂmaemalmonﬂo-zmq)quSHOHHoe PABHOBECHE B KOPNYCKYJNSDHO - AUCIIEPCHEIX
cucremax. IloHsTHEe 0 KuHeTHweckol YCTOHYMBOCTH ITHX CHCTEM. SAKOHE pacipeneneqns
KOHUCHTPAMY  YACTHI [MCHEPCHOMH $assl B upocTpancTae OpH  CeAUMEHTALHOHHAO-
mnbdysnonHoM paBHOBecHn B IPaBHTANMOHHOM HOJe 3IeMaH u LOEHTPoOexKHOM mone.

Onpenenenne macerr u PasMEPOB YaCTHI ¢ MOMOMIBIO HTHX 33KOHOR,
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CenamenTanuonHel  anamys KOPIyCKy/IAPHO-IMCHEPCHBIX  cHCTeM. Pacyer pamuyca
HaCTHIB! 10 3aKOHY ¢ NBMMKEHUS B BS3KOM CPeAIC B NIONE 3EMHOI0 TATOTEHHS K HEHTPOOEXHOM
none. Metons! onpenenenns CKOPOCTH JBHXXCHUS Y4CTHI] B CIIydac MOHOIMCIICPCHOM CHCTEMEL,
B TOM HYHCII® METOX HAKOIUICHHSA OCaiKa. Onpenencaye pammycos HacTHLl HOIMUCIIEPCHOMN
CHCTEMEL X NOCTPOCHHE KPHBOM pacipefesexms HacTHIl 10 paniycam C IOMOHIBIO MeTona

HAKONACHMA OCAIKA.

OIITUMYECKVE CBOMCTBA AUCHEPCHBIX CUCTEM

Paccesane  cpera (M3myuennus) KOPIYCKYIAPHO-AUCTICPCHBIMY CHCTEeMaMH,
CI0  UPHYHMHBL  YIBTpaMUKpOCKOMHIecKuii METOA  Hu3ydYeHH: BEICOKOAHCIEPCHEIX
CHCTEM.

Kommuecreennne XapAKTEPACTHKE ABICHHS PacCesHUs H3NIyJCHHS IHCTIEPCHBIMHI
CUCTCMAMM: MOTOK, TOBSPXHOCTHAS IUIOTHOCTE NOTOKA  (MHTEHCHBHOCTE) —pPacCesHHOro
H3mydenus, xodpdumuent paccesmus CPeabl H np. 3aKOHOMEPHOCTH CBETOpacceanus
CUCTEMAMH ¢ HEHOTIIOIIAIOUIMMY YACTHIaMH macnepcrot daser. Crywait ouens Memxmx YACTHI
chepraeckolt popmer. Ypaererus Pares s HHTCHCHBHOCTH M IIOTOKA PACCESHHOTO U3IIYYeHHs]
u xodpdunmenta paccesmus, CucreMbr ¢ Gomee KpYmHbIME  gacTHmaMu, OcoberHocTH
CBCTOPACCEANHS CHCTEMAMH C TIOTITIONIAIOIEMY JaCTHUAMH JHCIEPCHOM hassl,

Hedemomerpraeckmii u doromerpuueckuit MeTOME! HCCIICAOBARHS  KOPIyCKYASPHO-
AUCIIEPCHEIX cHCTEM. OnipejiencHne KOHIEHTpauuy, pasmepa B GopMe! vacTHIf ¢ TIOMOHIb 3THX

MCTOHOB.

SJIEMEHTBI TEPMOMHAMUVKHN HUCTIEPCHBIX CUCTEM

Tepmopuramuyeckoe omncanme TCTCPOICHHBIX CHCTEM C YYETOM €CTeCTBEHHEIX TpaHuL(
paziena mo Meroxy I'm66ca. Iomarue o PA3ACHAIOWER MOBEPXIIOCTH, €€ MAKpPOCKOTIMIECKHX
CBolicTBaX. IloBepxHOCTHOE HaTDKCHAC M IUIOINAZB  pasfensolmreli HOBEPXHOCTH Kak
COUPKCHHEBIE CBOMCTEA, OTBETCTBEHHEIE 34 MEXaHHYCCKOE B3aHMOACHCTRIE OKpY:Karoine
cpenoii. @yEaamenTaNbHLE ypasHeans [ubbca pg PaACILIOMEH NOBEpXHOCTH |
Hpuicraronmx K Hel ¢as. CpoGomuas SHEPTHS  PAsNeNIomedt MOBEPXHOCTH (M36RITOUHAS
cBOOOMHAY SHEPrus mmm TIOBEPXHOCTHAA CBOGOAHAL dHeprus), YPA4BHCHUE JUISI NIONHOrO ed
maddepennuana,



Yenosus dazororo PABHOBECHS NDH MaNMYH¥ HCKPHBACHHON w IIOCKOH TrpaHHIED
pasiena. Metoma oupenemenms TIOBCPXHOCTHOTO HATHKEHHS, OCHOBAHHEIE Ha- YCHOBHH
MCXaHUYECKOTO PABHOBECHS (as.

Honstae o6 ancopGuum, Komyectpennas mepa ancopbumy, Kommdectrennas Mepa
ICopdIEM KOMIIOHEHTOR B merozne I'ubbea. Ancopbunonnoe ypaenenne ['u66ca ans obmero u
HaCTHOTO TIONIONECHHA pasieNsomeli TOBEPXHOCTH. AHAIN3 YPABHEHHS ¢ Y4eToM IPUPOAEI
COCYHICCTRYIOIINX  (has. Hosepxnocro-axrupuste, NOBEPXHOCTHO-HHAKTHBHEIE 1
HMOBCPXHOCTHO-HHAH(p D EPEHTHEIC BeIecTRaY,

Ipencrapnenue o npyrux meromax ONIMCAHMS SIBIEHHS aACOPOIMY.

BinstHne %pHBH3HL TPAHHLBI pa3nera Ha PaBHOBECHHIC CROMCTEg COCYHIECTBYIOHINX
dbas. 3aBucumocTs nasenns HACLIUEHHOTO Uapa Haj JKHAKOCTHIO WITH TREPABIM TEAOM OT
KPUBU3HBI rpanulsl paspena. Kammmwisprasg KOHACHCAA. CBA3E MEXIY pPacTBOPHMOCTEHIO
TBEPAIOTO MM JKHMAKOTO BEIUECTBA B KHUAKOCTH M KPUBH3HOH COOTBETCTBYIOmEH rpanmne
pasziena. SIBnenne peKprUCTALIH3AIMI.

Obpasosanne HoBOMH ®azel B 0gHOpPOIHEX ICPECBIUCHARIX CHCTeMaX. KpHTHaeckye
3aponei. [loHATHE O TOMOTEHHEX H TCICPOreHHBIX peaKiusx. KuHeTMKa BO3HHKHOBeHms
AACP 1 BX pocra. OGpasoBanme MUCTIEPCHBIX CHCTEM B pesymbTate apobnenws omHolt u3 das 3a
C9CT BHEINHUX Bo3AciicTaHiE, |

Ilpobnema yuera paznpobierHocTn  das  mpm TePMOJTHHAMHAYICCKOM  OITHCAHNH

TCTCPOTCHHEIX CHCTEM.

AJICOPBIUS 1 CTPYKTYPA HOBEPXHOCTHBIX CJIOER

Ancopbrmst ma rpanune Pasicna  KUNKOCTE - Ta3; e8 aHamms o TOMOHIBF)
aacopOIMOEHOTO yparHerus ['uG6ces. XapakTep 3aBHCHMOCTH TIOBEPXHOCTHOIO HATSHKCHHS OT
KOHICHTPAIMH DPACTBOPCHHOTO BEMIECTRA B KUOKOH daze mua TIOREPXHOCTHO-AKTHBHEIX,
IOBEPXHOCTHO-MHAKTHBHEIX 51 NOBEPXHOCTHO-HH M b deperTHEIX BEINeCTR. Bun
COOTBETCTBYIOLUHX H30TEPM aICcOpOIIHH. OnpeaencHye npenenbHON Be I HNOBEPXHOCTHOM
KOHNEHTPAIHN PACTBOPEHHOIO BEIIeCTRA, Crpoerne nmosepxnocTHOrO cNos. Pacqer pasMepoB
MOJIEKYl DACTBOPEHHOTO BEIECTBA M0  BelXHYMHe €TO  MPeNEABHOM  HOBEPXHOCTHOM
KOHIUCHTPAIHA.

Ancopbiist ma rpanmne Pa3iiena TBEpAOE TENO - T43; €e OCOOEHHOCTH. Pazmiunpie
KOIMICCTBCHHBIC MEPH afCcOpOUUH KOMIIOHEHTs Ta30BOH Gaskl, cBa3p Mexny HHMH, HX
IKCHEPHMEHTANIEHOE OLpecIIcCH e, W3otepmer ancopbue, Mx XapakTep B 3aBHCHMOCTH OT
TPHPOABL M MHCTA KOMIOHEHTOB Ta30ROi thassr u mpupoxsr ancopGenta. Hunamuxa nponecca
ancopbumn. ITonaTHe © Temrore agcopbien, npupone aACOPOUMORHEIX  CHL, puznvecko u

XHMHECKOR  ancopOumu. Teopus MOHOMOJNEKYISPHOH  ancopOimuu Jlsurmiopa, ocrormOe
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ypasHeHUe Teopun, HemocTaroynocTh JIsHIMIOpoBRCKol Moaenn ancopbuns, e nanbHelimee
paseutHe. [IoHaTHE O IONAMOIEKYISPHOMN afcopbuun. Teopus ancopOnum bpynayspa, Dmmera
u Temnepa, ocHOBHOE ypaBHEHHE TCOPHH.

Afcopbis Ha rpaEmMIEe pa3gena TBEPAOE TEN0 - KHAKOCTh, €€ OCcOOEHHOCTH.
Monexynspras agcopbmms. Brmusmue TIIpHpOALI PacTBOPHTENS M aAcopGeHTa Ha aacopbimio
PACTEOPEHHOTO BemecTBa. [Ipasuio BEIpaBHABaHNS MOMAPHOCTENH PeOunzepa. Konauecrpennsie
3aKOHOMEPHOCTH MONCKYNAPHOH amcopOrun. MomHas ancopOmust. Mzbuparenthas ancopOmusa
nonoe. O0MeHHas ajcopbmms. 3aKOHOMEPHOCTH HOHHOMH ancopbuun. O6pazosaHue MBOHEOrO
JICKTPHIECKOTO CJIOS Ha TPAaHHUNE Pasfella TBEPAOTO Tela ¢ >KHAKOCTBIO B pe3ynbTare

u3buparensHolt ancopGIuu HOHOB ¥ ero crpoenre. [TorsTHe 0 MHUENax.

ABJIEHAE CMAYMBAHWSA. TIOBEPHOCTHBIE IDIEHKH

Pacrexanve xuakocTd mwiy cobnpaHue e B KaILmo Ha TOBEPXHOCTH TREPALIX H KUAKHX
Te)l. CMavunBanue W HecMadHBaHUe TBEPAIONO TeNa XHUAKOCTBIO. TepMOJMHAMUYECKH] BEIBOJ
YCIIOBHST CAMOIIPOU3BOIBHOTO PACTEKAHMS XUIKOCTH FITH COOHPAHHUT & B KaIlo.,

Bausamne nob6apox TIOBEPXHOCTHO-AKTHBHBIX  BEHICCTB K JKHAKOM daze =mr
UpeNBAPUTENEHON 0OpaGOTKH NOBEPXHOCTH TREPOrO Teia Ha cMaunBacMocTe. [lpumenernune
ABIICHAS CMaYHBAHHS HIH HE CMAYHBAHUA B TEXHHKE,

MonoMonexkynsIpHble NIeHKH HEPacTBOPUMBIX BEIIECTE HA FPAHHUIIE pasfAcia )KHAKOCTE-
ras. Mccnenopakie 3THX IICHOK MeTONOM MOABIKHOTO Oapbepa, M30TepMBI CKaTHA IUICHOK.
TonkoBaHHe NOBEPXHOCTHBIX IUICHOK Kak ABYMEPHBIX  (HOBCPXHOCTHBIX) —pAacTBOPOB.
IosepxHocTHOE  pmaBpenme  kax FABYMEDHBI  aHAIOr  OCMOTHYECKOTO  /IABJICHIL.
TepmommaraMudeckuit BEIBO 3aBHCHMOCTH
IIOBEPXHOCTHOTO JIABNCHHS OT IIOBEPXHOCTHOMH KOHICHTPAllMK  BELHECTBA, 00pasyromero
nieHky. I[IpaMenenue merona TIOBCPXHOCTHEIX INCHOK AT H3YYEHHS CTPOCHUS MOJIEKYII
BEINCCTBA MTeHKky.  Torkme mmenxu ecMaspiBarommx MaTepUalloB Ha IPaHANe ABYX TBEPIBIX
Tel. MexanusM cMazBIBafoImero edcTRIs IICHOK.

SAEKTPOKMHETUYECKUE ABJIEHUY B AUCIIEPCHBIX CUCTEMAX

Obmme mnpencraBacHus 06 JNCKIPOKMHCTHICCKUX  SBICHAAX.  JNeKkTpodopes,
JJICKTPOOCMOC, HOTCHUMAT TCYCHHSA, IIOTEHIMAN CCIMMERTAllMH, CHOCOOH MX HaGmoaeHus.
IIpakTHyecKoe HCMONE30BAHHE TUX BICHIH,

Teoprsa anexrpoxunernueckux smrenuii. HBOitHOM 3nexTpudeckuit cnoif ma TpaHHAIE
pasfiena ¢as, NPHYMHEY €TO BOSHUKHOBCHUML Crpoenue asoitHoro SMEKTPHICCKOTO  CIIOA.

Nousrtue o IIOCKOCTH CKOJBKCHUS H IHICKTPOKHHETHYLCKOM OTCHITHANE. YPEIBHCHHG PIRER:E
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CKOPOCTH OTHOCHTENBHOTO JBIDKEHMS (a3 mof AEHCTBHEM HOCTOSHHOrO SICKTPHYECKOTO IO,
Pacyer no 3ToMy ypaBHEHHIO 2MEKTPOKHHETHIECKOTO TIOTEHIUATA HA OCHORES OTIMTHBIX JAHHBIX
10 3NIEKTPOdOPesy WK HMEKTPOOCMOCy. BiusaHue npapoas: 1 KOHIOEHTPAMHU 3NICKTPONIMTOR HA

CKOPOCTE OTHOCHTENBHOIO IBIOKCHUA (a3 U JJEKTPOKUHETUYECKHIH TOTCHIUAI,

YCTOMYUBOCTD JIUCTIEPCHBIX CUCTEM

O6mme npencrasneHust 06 yCTOHYHBOCTH AUCIEPCHBIX CHCTEM. ATrperaTuBHas W
CEMMMEHTAIMONHNAS  YCTOMIHBOCTE. KoarymauMa ¥ pekpucTamnusaips gacTi IACIEPOHOM
$asl  Kak  HPOSBNCHHE  ArperaTHBHOM HCYCTONYMBOCTH ~ JMCTIEPCHBIX  CHCTEM.
Tepmoannammrgeckoe 0G0CHOBaHKE arperaTHBREONR HEYCTOHYHBOCTH.

CrabuM3snpoBaHHEIE (3ATOPMOSKEHHEIC) COCTOAHH AUCTIEPCHEIX cHereM. Crabmnmsanmms
M0 OTHOIMEHMIO K KOATyMAUMH. ANaNd3 fBICHHUS KOATYJMH © IOZMIHi 3D GEKTHBHEIX
ABOHHBIX CTOJKHOBEHHMI HaCTHI AUCICPCHOM tapH,

Kpueele mnoTeHusannkoif smeprum  BiamMomeiicTRHS ABYX Hactui. Ilomarme o
HOTEHLIMATLHOM Gapbepe, GHICTpOil s MeaeHHON Koarylisipmy. DaKTOPHL, OUpPEAETMOHIHE
BENMYHHY HOTEHIMAIBHOTO Gappepa.

Koaryminusa wacThn nmcnepcroii dase B rUApOzoNnsx mox meHcTereM IEKTPOIATOB.
llpapuna xoarymsumu smexTpomatamu. Ocobble ABJICHHS, HAOMIONAEMEIC TIPH KOATryISILHH
HICKTPOIUTAMH: NPUBHIKAANE, HENPABHUINEHBIE PSABL, CHHEPTH3M, AHTArOHH3M, KOJUIOWAHAA
3amuTa cencuOwnmzamua. CoOBpeMeHHBIE NPEACTABNEHHI O MEXaHH3Me KOarympyoiero
ACHCTBHS. SNEKTpoIMToB. Koarynsums mnox meifcrsmem IepeMeIBaHus, YIbTPa3ByKa,
HarpeBaHus, 3aMOPAXKUBAHUSA H JPYTHX DAKTCPOB.

Kunetnka xoarymsimn.  Cxopocts KOaryndumy, e¢ BHIDAKCHHE Uepe3 THCio
3(eKTHBHEIX NBOMHBIX CTONKHOBEHMH YacTHIL AucnepcHoii  asel. Kumeruka 6bicrpoi
KOAry SuuH MOHOAMCTICPCHBIX CHCTEM 1m0 CMONYXOBCKOMY M NOMHAUCIEPCHEIX CHCTEM IO
Mronnepy. OcHoBHBIE KHHETHUECKHE YPaBHCHMSA, HX aHam3. Kuuerka wmemmeHnol

KOATyIISITHH.

OCHOBBI ®H3UKO-XUMHYECKON MEXAHUKU AVCHEPCHBIX CUCTEM.
CTPYKTYPHPOBAHHEBIE JIUCNEPCUOHHBIE CUCTEMBI
Obmwe npescTapnenud o CTPYKTYPHPOBAHHEIX CHCTEMaX. JlMcnepcroHHEIe CHCTEMED ¢O
CTPYKTYPHOH  CeTKo#, - 06pa3soBaHHOM  dieMeHTAMH AUCTICPCHORHOM  dassr  (remn).
Koarymauuonnre u KOHACHCAMOHO-KPHCTAMUIM3ANOHHEIE  CTPYKTYPEL 11O Peburzepy.
Konnenrpuporannsie sMmynsenn u mens: kax ofpaineHHbie CTPYKTYPHPOBAHHEIE CHCTEMEI, IIe

CTPYKTYpHas ceTka 00pazoBaHa AHCHEPCHO CPeoi.
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YnpyromnacTaueckue u peooTHYECKHE CBOHCTBA CTPYKTYPHPOBAHHBIX CHCTEM, HX
CBAA3b C OCOOCHHOCTSAMM CTPYKTYP. SIBNEHHe THKCOTPOUA. Bimsnre 106a80K HOBEPXHOCTHO-

AKTHBHEIX BCINESCTE HAa IIPOYROCTE CTPYKTYPHPOBAHHEIX CHCTEM.

HEPEUEHbD JJABOPATOPHBIX PABOT

1. CemméHTauHOHHmﬁ aHATH3 MOPOILIKOB METOIOM HAKOINIEHHS OCAAKA.

2. Tlonyuerme u HedenomeTpuHeckoe MCCIENOBAHHE 307IEH ¢ He TOTJIOINAOITHMHCS
YACTALAMH JMCHEPCHOM (a3l

3. Tlomywenne m QoTOMETpHUECKOE HCCIENOBAHTE 30ed ¢ He NOTIOHAXOLITAMHUCS
HaCTHIAMH JHCTIEPCHOI (aspl.

4. Uccnenopanue ancopGuus Ha TpaHHIe pasena KUIKOCThb-raz.

5. Hccrnenioranue ancopOuMl PacTBOPEHHOTO BEIIECTBA KHIKO (a3a Ha rpasuue ¢
TBEP/IBIM TEJIOM.

6. [lony4enne 207ell n UX HCCIETOBAHME METOOM anexrpodopesa.

7. Vi3yuenue KOaryaiuy B FHAPO3OIIX MO AEHCTBHEM 3MEKTPONUTOR.

5. ObPA3OBATEJIbHBIE TEXHOJIOTUHA

Msimoxenne NEKIPOHHOTO Kypca OCYHICCTBIAETCS B BUZE YCTHBIX JeKimH ¢
NPEMEHCHHUEM 3IEKTPOHHBIX Cpe/ICTE 00YYeHHS.

B kauecTre memomcTpanmonHOro MaTepuana HCTIOTIB3YIOTCH PUCYHKH M TAaGIANED IO
H3JaracMoMy MaTepuany.

Jnst qydinerc ycBOeHHs TEOPETHHUECKHX OCHOB B IIPOUECCe HIYYCHUS MHUCIMILIAHEL
HCHONB3YIOTCS a00paTopHEle paboThl, MO3BOIMIONIHE HATIISIHO HNPEACTABATh MHOTHE (HH3HKO-
XUMHIECKHE TPOECCEL.

HNurepakTuBHbIe MeTOABI 00yICHNS.

1Ipu MPOXOXACHUH J1aGOPATOPHOro NPaxTAKYMa CTYASHTaM Npefiaraetca paboTaTs B
ManbX rpynmax: y4eGHas rpynma pasOHBacTcs Ha HECKONBKO HEGOJIBLIMX rpynn — mo 2-3
yenoBexa, Kaxmast rpynna eeimmonmnger sanadwe (mabopaTopHble OmBITH) K3 MaGOpPaTOPHOTO
NpaKkTiKyma. IIponece BBIMONHEHMS OCYINECTRANETCS HA OCHOBE OOMEHA MHCRHE M BHIOOpA
ONTHMAJILHOFO TIyTH PENICHHA, T.¢. HCIOIB3YETCA METOJ Pa3topa KOHKPETHEIX cuTyanwmii.

Ha ochoBe noMyueHHBIX JaHHBIX MO BCEM OIBITAM KOKABIM CTYHEHT 3amONHSET CROM
naGopaTopHEL JKYpHAN, Tie 3alHCHLIBACT PE3YNBTAaTH ONBITOR, HAOMOIEHMs, COCTaRISeT
YPABHCHMS PEaKIii XHMUYECKHX MPOLECCOB, IPON3BOIUT COOTBETCTBYIOITHE MATEMATUYECKHE
PacueThl M pe3y IBTATEI IPEICTARIAET B BUAC TAONML AT IpadiIecKol 3aBHCHMOCTH,

Ha coGecenoBannu ¢ mpenojasarenem CTYZEHT IIPEACTARNAET OQOPMACHHBI OTYET 110
RaHHOM JraGopatopHO#f paboTe u oTBeyaeT Ha BOIIPOCHI MIPETIONABATENS, CBA3AHHEIE C
MCTOMMKOH paboThI, pe3yibTaTaMud W BEIBOAAMH. Ilo piamy pabor npemycmarpuBaeTcs
MPUMEHCHHE TECTOBOIO METOAA «3AUIHTED).



I'pynnosas  paGora » XUMHUIECKOH  naboparopmu CTUMYIUPYET COrlMacoBaHHOe
B3aHMOJCHCTBHE  MexIy CTYOCHTAMH, OTHOINCHHS  B3aHMHO OTBETCTBCHHOCTH ¢
CoTpynunaccTra. Ilpu Gpopmuposannn TPYHII YYHTHIBACTCH ABA IPH3HAKA: CTEICHE XHMHICCKOl
TOATOTOBICHHOCTH CTYACHTOR U XapaKTep MENUIMYHOCTHBIX OTHOLICHWH, B pange cnydaes
CTYACHTAM CaMHM Ipeanaraetcs pasGuroes ma IPYIIIBI, COCTAB KOTOPEIX BUOCICACTBEY MOKET
KOPPEKTUPOBATECS JUIA HOBEIICHAS KAYECTRA paboThL.

B naGopatoprom TIPaKTAKYME NPH BEUIONHEHHM OTHACIBHEIX OIILITOB  MICTIONB3YETC
METON NPOONEMHOTO 06y aeHs: CTYACHT NONYYaeT 3aAaHHE Ha XUMEICCKHUit TpONEce, METOUKY
KOTOporo on nomwxeH mnomo6pars CaMOCTOATENBHO, HCXOAd H3 HMEOIHXCS peaxTHBOB,
obCymuTE ee ¢ npenonasateneM 1 saten IPACTYIIUTE K €T0 BEIIOMHEHHIO,

Ja6oparopruit NPAaKTHKYM BBIIOJHSETCH 110 Y4€OHO-METO M eCKIM nocobumm,
Pa3paGoTaNHEIM  NpUMeHHTENLHO ATA CTyACHTOB  COOTBETCTBYIOIIET0 HallpaBlicHus.
IMonygennwie SKCICPHMEHTANbHEIE JAHALIE 3a0NCHIBAIOTCS CTyAcHTaMu B pabovyto Terpans. ITo
UToraM Kaxnoli maboparopuoH paboTh: CTYAEHT O(OPMIET NHUCHMEHHEIH OTyer. Hajrmume
TAKOTO NpPaKTHKyMa TO3BOJISET CTYAESHTAM 34paHec TOATOTOBHTECH K COBECENOBANMIO Hym

TCCTUPOBAHMIO IPH 3AUIMTE KOHKPETHOM TaBopaToOpHOH paboThr

6. OLIEHOYHBIE CPEJICTBA IJ1s TEKYILEIO KOHTPOJIS YCIIEBAEMOCTH,
HNPOMEXYTOUYHOM ATTECTALIMU IO UTOTAM OCBOEHMS JMCHMILIVHB] |
YUYEBHO-METOQUYECKOE OGECIEYEHUE CAMOCTOATENBHOM PABOTEI
CTYAEHTOB
Bonpocs! peirunar - KoHTpos, CPC 1 3auera ¢ onenxoii

A Texymero xoHTpons YCHEBACMOCTH CTYACHTOR HCHOMB3YIOTCS PEHTHET-KOHTpOmS, 3
Tak xe mpoBepoustie paGorer (recte) s komTpoOns CamMOCTOATeNbHON  paBoTEL.
ITpoMexyTounot ATICCTAUKCH 110 MTOraM OCROGHMS AMCIINILTHEEL] ABJACTCA 324€T ¢ OLEHKOH,

Upumeps! 3ananwit s TPOBEACHNSA PEHTHHT-KOHTPOIIA:

PeiiTuar-konTpoas Nel

BOIIPOC 1.2.1. Kaxce us noxodcenul,  Xapaxmepusyiouux MOREKYIAPHO-RUREMUYeCrYye
céotcmea ucnepcHbx cucmem, ne coomeememeyem IKCREPUMEHMANBHBIM OQHHbIM?
OTBETHI:
1. Crenens AMCIEPCHOCTH — 3T0  BeMyHHa, obparHas THHEHHOMY pasMepy wacThi

HHUCIIEPCHOH (azEl.

MHKDOIeTEPOreHHEL., HCTHHHO—KOJUIOMZIHEIS, MOJICKYIPHEE 1 MOHOZUCHEPCHEIE ——

HCTHHHBIC PAcTBOPEL
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3. K Monexynspro—xumeTH CCKIM CROfCTRAM AUCIIEPCHBIX CHCTEM OTHOCSTCS OPOYHOBCKOE
ABMXKeHUE, THPPY3uL, OCMOC H CEJIUMEHTAITA.

4. BpoyHOBCKOe ABWKEHWe MMeer MOICKYIHPHO —— KHHETHYECKYI0 NPHPOAY M SBISETCH
CIENCTBHEM TEMIOBOTO ABHKCHHS MOJEKYIL

5. SIBnenne nuddysum crolcTeenno BCEM CHCTEMaM OT MOJICKYJIAPHEIX JIO IpyOoIuCHEpCHEIX.
Ckopocth NpoLecca 3aBHCHT OT BEAMYHHEL B $OpMBI yacTuy ZAMCTICPCHOM (azkl; nponece umer
TeM OBicTpee, 9eM BRime TeMIepaTypa d KpyllHEE YACTHITLL.

6. Ilockomeky pasmOoMepHoe pacnpese/ieHue BemecTBa—(ashi MO0 BceMy 00beMy pacTsopa
HauboJee BEPOSITHO, HPOLEce madgysan maer ¢ yBemuuenmem SHTPOIHM M ABJIETCH
CaMOIPOM3BONBHEIM.

7. Tlon xoHuenTpanmest AMCIEpCHOH CHCTEME CHACAYCT CUMTAaTh YUCIO KHHETHYECKUX CIUBHUIL
—— KOJIMOMAHBIX YacTHI B €AMHHIE 00HEMA CHCTEMEL T.¢. UACICHHYIO KOHUEHTPAIHIO YaCTHI]
IHCIEPCHOH a3kl

8. OCOOEHHOCTE OCMOTHYECKOrO HaBIeHIS KOJUIOHAHBIX DPACTEOPOB 10 CPABHCHHIO ¢
HCTHHHBIMU PACTBOPAMU — €10 MAIIOe 3HAYECHHE U HEMOCTOSHCTES,

9. Manoe ocmorHueckoe AaBneHHe 000K KOMTOHAHOM CHCTEME] o0BACHIETCH TeM, uTo
Grnaropaps Gonsmoi Macce 9acTUl ARCHepcHol $azsl IPH OMMHAKOBOH BECOBOM KOHIIEHTpaIlHU
YHCNCHHAY KOHIEHTpauMs KOJUIOHIHOTO pacTBOpa  BCEria 3HAYUTENBHO MCHBINE, Yem
HCTHHHOTO,

BOIIPOC 1.2.2. IIpoananusupyiime  ymeepacoenus, xXapakmepusyouje  6poyHoeckoe
Osudcenue. Kaxoe u3 nux omubouno? '

OTBETBL:

1. Xaoruueckoe mpmwxende uacTiim: AHMCHEPCHOH a3kl OXBATHBAET ONpeneneHHBH O6heM
HPOCTPAHCTRA, BO3pACTAOIMIl BO Bpemenn. B TOPHA30HTANBHON MJIOCKOCTH OH COOTBETCTRYET
BO3pacTalomen MIOMa Iy, NPOIOPIHOHATBHOM KBaJIpaTy CPEAHETO CABMrA.

2. Jlia ceprueckoii wacTump: baluyca r 3HauCHHe KBajpaTa CPERHErO CJBUIa IIPSIMO
NPONIOPIHOHANBHO  aGComoOTHOIH TCMOEpaType M BpeMeHu HaGIIONeHHI wH obpatHo
IPOTIOPLIHOHAIEHO COPOTHRIICHHAID CPEIBL.

3. BpoyHosckoe mBmxenme CBOHCTBEHHO JHOOBIM GacTHHAM Kak OPraHuveCKoro, Tak M
HEOPraHHICCKOr0 INIPOUCXOXKAcHHS, OHo HPOABIACTCA TEM WHTCHCHBHEE, HeM OoJbIme
TEMIEPATYPA M MEHBIIE BA3KOCTH CPEHBL.

4. Korma xommoummas 9aCTHNA MOAHHMAETCS B OGpPOYHOBCKOM ABIXKEHWH, IOTCHIUATBHAS
SHEPrus CHCTEMBI BO3PACTAET, M TEIIOTA OKpYXXaroIle# cpejisl MpeBpalnacTes B MEXaHHIYEeCKYIO
paboTy B OTCYTCTRHM HavaNbHOMN PasHOCTH TeMuepaTyp.

5. BpoyroBckoe BMMEeRHE —— PCAIBHEIN OIBIT, MOKA3BIBAIOIMH, HE3ABHCHMO OT KaxkoH Orr 10
HH OBLIO MONEKYIPHOM TEOPHH, UTO BeqHEif ABUTATENb BTOPOTO Poza MOCTORHHO “neiicTyer”,
XOTA 1 HE MOKET OLITH NPAKTHYECKH HCXIOMBb30BAH.
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BONPOC 1.2.3. Paccyumaiime omuowenve snavenus cpednezo cosuea wacmuy ¢ paduycamu
r1=2-10° Mur,=8107 m npu ux OpoyHosckom Osuxcenuu 3q pasnbie ompesxkuy epemenu.

OTBETBL
1.6,25-10°¢
2.2,510%
3.5,0-102
4.2,0-10

5. 4,0-107

BOIIPOC 1.2.4. Kaxoe u3 yrasannsix senenuii ue XAPAKMEPHO ONA UCHIUHHO—KOATOUOHBIX
clicmem?

OTBETHI:

1. Konnounmsie pacTeoph! cocoGHH paccemBath CBET WM ONaeCHHPOBATh, 9TO YKA3LIBAET Ha
UX HEOTHOPOJHOCTE.

2. KonnouHo — ARCHEpCHBIE CHCTEMBI CIIOCOGHEL Kk AUaNA3y, T.€. OHH MOTYT GBITE OYHIIEHEL
OT PamIAYHBIX NPUMeCEH KPUCTAMIHYCCKHAX BEMIECTB. '

3. YacTuuer aucnepenoit dase MOTyT obnanars SICKTPHIECKIM 3aPAIOM, TOITOMY KOJUIOHAHEIE
PACTBOPE! 0GHAPYXHBAIOT SBIICHHE IMEKTPOIN3A,

4. JIns KOITONIHEIX CHCTEM XapakTepHa BeckMa MeUTeHHas AudQy3us.

5. Benuamna 0cMOTHUECKOTO NaBNeHHs UId KOJVIOHIHBIX PAaCTBOPOB XapaKTEPU3YETCS MaTbiM
3HAYEHUEM U HETIOCTOSHCTROM.

6. Komnompueie cucremsr oTmmuaroTes arperaTHBHOH HEYCTONMMBOCTEIO H  CIIOCOGHE
K0aryMpoBaTh OA BAASHUEM BHEIINHX BO3/ICHCTBUI.

BOIPOC 1.3.1. Hzyuume RORONCEHUS, XApaKmepusyiowue memodsl noTyyenus oucnepeHbIX
cucmenm. Kaxoe us nmux nedocmamouno 06ockosano?

OTBETHI:

1. Kommomzesie  cucremm, SaHUMAIOIKE  IPOMEXYTOUHOE  MOJIOKEHHE MEXIY
rpy6ONHCTIEPCHBIME M MONEKYNSIPHEMA, MOTYT ObITE NONYdYeHE 60 06beIUHeHICM MOJIEKYI
HJIH HOHOB B arperatsl, 400 B Pe3yIbTaTe JUCIEPrUPOBAHHS GONbIIMK YacTHI [0 TpeGyeMpIx
PazMepoR,

2. JlacrieprupoBaHne — 3To HM3MenLueHHe TBCPABIX MIH SKHJKUX TeN B WHEPIHOH, He
B3aUMO/ICHCTRYIOINCH C M3MENBIAEMEIM BEIIECTEOM, cpene.

3. B nmporusonosoxuOCTS PACTBOPCHUIO JMHCTICPIUPOBARHE NPOXOIHT, KAK NIPaBHIIO, HE
CaMOIIPOU3BOIILHO, & C 3aTPaTol BHEINHel paboTEL.
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4. B OTACMBHBIX cCiy4asX TBEPAOS TEN0 WM  KVIKOCTE MOIYT CaMOIIPOHU3BOJIBHO
AUCTICPTHPOBATECA B XKMAKOH Cpefie ¢ 00pasoBaHMEM KOMIOHTHON HIH MHKpOTeTeporeHHoM
THODRIBEHON CHCTEMEL

5. lIpumep Quamaeckoit koHAeHCAI — 06pazoBaHue TyMaHa: MPA MOHIKEHHH TEMIICPATYPHE
BO3AyXa NABNCHMC BOMMHOTO Napa CTAHOBHICH BHIIE DABHOBECHOTO W B Ta3soBod (ase
BO3HHKAET HOBas JKUNKas (asa.

6. Meton xuMHueckol KOHISHCAIIMH 3aKTIOMASTC B obpasopaHrM HOBOH (haskl B roMOTCHHOIM
CpCIe B pe3yJibTaTe M3MEHEHM COCTABA CPEJIEL,

BONPOC 1.3.2. Haiimu omnowenue cxopocmeii ocedanus xanenex 800SHO20 mymana, ecau ux
6
DAOUKCHL PABHDL COOMMEEMCMEEHHO. F1=] Tuu r=10"m

OTBETBI:
1.10°
2.10°
3.107
4, 10°
5. 10

BOWUPOC 1.3.2. B xaxom uz npusedennvix npumepos 6ewecmeo oucnepcnoil (asel — meepdoe
MEN0, a 6eWeCcmBo OUCREPCUORHOT CPedbl — HCUOKOCHL?

OTBETHI:

1. ABIMEL, OBIIH, CMOT

2. MBUIBHEIC IIEHEL, 3MYITLCHH
3. THAPO30IH, OPraHO30H

4. yromab, CHNMHKarenb

5. CILIABEL, CHTAIIBI

6. HedTh, MOIOKO

7. MMHEPAJIBE: O, JKEMYYT.

BONPOC 1.3.4. Kaxoe uz ypasmenuii ue credyem UCROTL306aMb OAL  onpedeneHus
MORERYAAPHO-KUHEMUYECKUX CEOHCME KonToUuOKO-Oucnepennx cucmem? O1BETDI:

1. p=cRT

2. dm= —DAggdt
dbx
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3. Ax? =
3rnrN
4. A =2Dr
5. p=— KL
6znrN

TA€ ¢ — MOJLITRHAS KOHISHTPAIS; P — OCMOTHYECKOE AaBienne; D - koshduuent mapby3un.

BONIPOC 1.3.5. Haiimu omuowenue ocmomuuecxux Oaeienuii JUIsL IBYX THApo30ieit
COPHHCTOTO MBIBAKA OAUHAKOBOK KOHLCHTPAIMH, HO PasIdqHOMN JHCICPCHOCTH ¢ paauycamu
CPEPHIECKHX MOHOYACTHIL COOTRETCTBEHHO 1= 310 M B r=6+10"M.

OTBETBHL:
1.3,810°
2. 8107
3.0,7
4.5,0

5. 11,0

Peiituar-xonTposs Ne2

BOIPOC 2.1.1. Osuaxomvmecy ¢ NOROJNCEHUAMY,  XAPAKMEPUIVIOWJUMY  NOBEPXHOCHIHbIE
Asnenus. Kaxoe us vux — neydoenemeopumensuo?

OTBETHI:

1. I1oBEPXHOCTHEIMA HA3BIBACTCS TOHKHULH TPEXMCPHEIH ClIol, ofpasylomuiics Ha IOBEPXHOCTH
KOHTAKTHPYIOMEX (a3 ¥ MMEIONMil KOHEUHEIe pa3MepsL.

2. Ha rpaunune pasfielia XAAKOCTE -— Ta3 PaBHOACHCTBYIOmMAs CHi ME¥XMONIEKYIAPHOTO
BaMMOJCHCTBHS HaNPaBJIeHa HOPMAIBHO K MIOBEPXHOCTA B CTOPOHY XKHJIKOH (haskl.

3. Pa6ota, copepuracmas B H30TCPMUYECKHX YCTOBHAX B HPOLECCE NEPEBOJA MONEKYIB! W3
OOBeMHOH ()a3Bl B IOBEPXHOCTHEL CIOH, PaBHA YBENHYCHHIO CBOGOIHOIL IOBEPXHOCTHOH
9HEPrHs.

4. IloeepxnocTHAs sHEprus — aro pabora paspeBa CBs3ed HpH APOONEHHW TBEPHEIX Ten,
CBA3AHHAA C YBE/IMICHUEM TIOBEPXHOCTH pas/icia.

5. BryrperHee napnenne — 510 cua, ¢ KOTOPOif OBEPXHOCTHEIH CI10H BO3ACHCTBYET Ha 06BeM
askr,
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BOIIPOC 2.1.2. Hsyvume onpedenenus, Xapaxmepusylomue npupody HOGEPXHOCHNO20
namaxcenus. Kaxoe uz nux mpebyem ymounenus?

OTBETHI:

1. Pabora ofpasoBanms eauHALES TOBCPXHOCTH, COBCPLIAEMAs IIPOTHB CHJI BHYTPEHHETO
AABICHWA, HA3ZBEIRACTCH MOBCPXHOCTHRIM HATOKCHHACM.

2. BemwuMEA © - TOBEPXHOCTHO® HATSKEHHE —~  SBISETCH ko3 dunuentom
HPOIOPIHCHANBHOCTH MEXIY pabOTOH, 3aTpadeHHOR Ha M3MEHEHHe IIOmAaK HOBEPXHOCTH H
TUM M3MEHEHHEM ILIOMIANMY.

3. Corntacro SKCTIEpUMEHTAIBHEM TaHHBM MOBCPXHOCTHOE HATHKCHNE IHHEHEO YMEHBUTAETCH
C POCTOM TEMIIEPATYPEI BILTOTH /IO KPATHIECKOIH.

4. Bermumna 6 XapakTepusyeT MEXMONCKYIAPHOE CETICHHS, HOJSIPHOCTS JKHJKOCTH ¥ CBA3aHA
€ HUOIEHEIM MOMEHTOM, ITONAPH3YEMOCTLIO BELIECTBA H THNIEKTPAIECKOHN IPOHULACMOCTRIO,

5. Bee yTrepixaenus CHpaBeIINBEIL.

BOIIPOC 2.1.3. B xaxom ciayuge nepexod x credylowemy ghipazmenmy evicoda ypasHenue
aocopbyuu I'u66ca nedocmamouno obocnosano?

OTBET:

1. Usmenenue croOoaHOIM SHEPIMH MOBEPXHOCTHOTO CIOS:

dF=O’dA+Ad€)‘+Zﬂidni +Zn;.dp, (1)

2. I'lo ananoruu ¢ ypasuenuem I'u66ca-Torema:
Ado + 3 ndu, =0 )

3. OrpaHUYMERAACE TONBKO H30TCPMUICCKMMHE IPOLIECCAMH M PasienuB o0e Jactu ypasHerus (2)
Ha A,. onyynM, do = —Z I'.duy,

4. Jlna Gunaproil cuctema (uHmexc 1 — pacTBOPUTENb, 2 — pacTBOPEHHOE RBEINECTBO
do =-~I'dw - I'dp,

5. Tak kax dy = RTd Ina, nonyckas 3aMCHY aKTHBHOCTH Ha KOHIICHTPALMIO I Pa3baBiIeHARIX

PacTBOpOB, MoTyaM [ = ——— do

RT dc

BOIIPOC 2.1.4. [{na xaxux u3 npusedentvix BCUECE 6 CAYYAC BOOHBIX PACHMGOPOS GeAUHUNA
do/dc 6onbwe nyna?

1. HEOPraHHYECKHE HIEKTPOIIHTHL

2. OpPraHMYeCcKHe KHCIOTE]
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3. cupTE
4. 6enkn
5. cnoxnbie 3Quper.

BOIIPOC 2.2.1. Hpoananuzupyitme  ypaenenus, XAPAKMEPUIYIOWue  nogepxnocmuoe
HAMANCERUE U nogepxHocmmyio ouepawo. Kaxoe uz mu mpebyemes  donoanumenvuo
ymounums?

OTBETHI:
1. Aw = oAA4
dG
> dA T.P.n

3. U=¢0-T iq}
dr },
4, gﬁ:const
ar

dF
> dd )y 1.,
BOIIPOC 2.2.2. Hapyume RonOdCeRUA, XapaKkmepusyiowue npupody aocopbyuonuux cun.
Kaxoe uz nux ne COOMEEMCMBYEm COBPEMEHRBIM NPEOCMUEREHUIM?
OTBETHI:

1. ApcopGuvionEbME  HasbBaOTCH CHIBL  MEXMOJEKYJAPHOTO B3aHMOLEHCTBHS MEKTY
MOJIEKYIAMH HJTH ATOMAMH, HAXOASMIEMHACS B PasHBIX (azax.

2. Kaxk cmwm ocoforo pora  ancopONUMOHHEBIE  CHITH obnagaior OpHEHTANMOHHEIM,
HHIYKIMOHHBIM H JUCTIEPCHOHHEIM B3AHMOEHCTRACM.

3. Jns nomumanus [PUPOAB! aACOPOIMOHEEIX CHMII HEOGXOMUMO YUHMTHIBATh, YTO B JKTE
ancopbumn Monexyna ancopbara B3aUMONCHCTBYET HE C OFHEM, @ CO BCEMH Onmxadmamy
aToMaMH anicopbenta, T.e. ¢ 06BeMOoM.,

4. TommHa ancopbUMOHHEIX CIOSB MO3KET AOCTHTATL THICHY 8HICTPEM, 3TOT (GAaKT yKasslpaer
Ha JATBHOACHCTBAE a/ICOpOITHOHHEX CHIL.

5. Teopus MeXMOREKYIAPHBLIX cr LIOKA3LIBACT, HTO BCE TPH KOMIOHEHTHI SHEPTHH
IPUTARCHUA: OPUCHTAIMOHHAS, WMHAYKINOHHAS H AUCIIEPCHOHHAN COCTABILIIONNE 06paTHO
IPONOPUHOHANLHEL MECTOH CTENEHH PacCTOSHuS,
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BOITPOC 2.2.3. Karas us npusedennvix 308ucumMocmeii Hazviéaemes usomepmoil adcopbyuu?
OTBETHI:
1.a={T)
2. a=1f{P)
3.P=fT)
4. P =f(a)
5.T=£P)

BOINPOC  2.2.4. Hsyuume xpusere, NpeOCMABATIOUUE  3A6UCUMOCTTL  KOTUYECMEa
aocopbupyemoeo sewecmsa (opounama) om Oasrenus 6 u3060I gaze (abeyucea) Ons
MedichasHoti nogepxnocmu pazdena meepdoe meno — 2a3. Kaxas u3 xpusvix Xapakmepua ons
meopun adcopbyuu 5I3T?

OTBETEI:

BOWNPOC 2.2.5. Ipoanarusupyiime ypaenenus, OnuCHIEMIOUitie GOCOPOYUID Ha meepdoil u
HCUOKOT nosepxrocmuy pasdena paz. Kaxoe uz nux sengemcs amnupuyeckum?

OTBETHBI:
l.a(l+kPy=a, kP k — koHCTAHTA
2, 1ga= 1gb+—1—1gP b, 1 — KOHCTAHTEI
n
3. I'=r ke ¢ — KOHIEHTPAaIHs
' 1+ ke P

a_ kP/P

4. a= === = P; — naenenue nacsnmensoro napa
1- il 1+(k-1) Ll

s P

5.a=K,P K: — xoucranTa ['enpn
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Peitrmar-xonrposas Ne3

meopuu adcopbyuu Jenamopa?
OTBETHI:

1. Ancopbrus MOJIEKYNl aAcOpOTHEA UPOMCXOAUT Ha AKTHBHBIX ICHTPAaX, HaxXOMMIUMXCS Ha
HOBEPXHOCTH TBEPIOTO axcopOenTa.

2. AxacopSupopanusie MOJICKYJIEl  YAEPXKHUBAKOTCA aAKTHBHBIMH LUEHTPaMH TONBKO B TeucHHE
ONPENICICHHOrO BPEMEHH, KOTOPOE HE 3aBHCHT OT TeMIICPaTy P&,

3. TloeepxmocTHas KOHIICHTpaiu  ancop0THBa  OponOpHUOHANHHA JABNCHHIO Trasza w
KOHUEHTPALY CBOGOAHEIX AKTHBHLLX IEHTPOR.

4. Bcueacreue mamnoro panmyca neicrBug 8JCOPOUMOHHBIX CHN H Hx CIIOCOOHOCTH K
HAaCBIICHUIO  IIOBEPXHOCTH ancopbenTa MoxkeT OLITh 34N0JIHEHA  TONBKO  OJHHM
MOHOMOJIEKYJIIPHEIM CIIOEM ancopoTupa.

5. Ancopbmpopanniie Ha COCCNHMX aKTHBHEIX HEHTpax MOJICKYNB  ancopOTHBA ne
B3aUMOJCHCTBYIOT MEXKAY COBOI,

6. Ancopbums mpegcrapmgercs xax KBASHXUMHAYECKAd DEeaKUMs MexAy MONCKyJoH raza u
dKTHBHBIM ICHTPOM, B Pe3yIBTaTe KOTOPOLt obpasyercs ancopbupoBanmEIit KOMIINEKC,

BOIIPC 3.1.2. Kaxyio us HpUEeOCHHbIX Genuuun onpedensem wacmuas NPOU3BOCHAs om
MePMOCURAMUYeCKO20 romenyuana no niowadu?

aGg

dA T.Pe
OTBETHBI:
1. xuMpeckuit moTermman
2. BHYTPEHHIA SHEPTHA
3. noBepxHOCTHOE HaTdxKeHHe
4. IOBEPXHOCTHAS AKTHBHOCTE
5. ceofonHas sEeprus.

BOITPOC 3.1.3. lpoananusupyiime CReOYIOUjUe UCXOOHBIE NOAONCEHUS Meopuu MonexynapHoti
adcopbyuu Honanu. Kaxoe us nux ue COOMEEMCMEYem COSPeMeRHbLIM meopemuseckum u
SKCHEPUMERMATLHBIM OauNbIM?
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OTBETHI:

1. Ancopums 0GyCnOBIMBaETCS TONBKO pusmaeckuME BaH-nep-paanscoseMu crnamu. Ha
IIOBCPXHOCTH afCOPOEHTA HET AKTHBHEIX IIEHTPOB.

2. AzncopOuuOHNEIE CHITEI JEHCTBYIOT HA PacCTOSHHS, MPEBRIMIAIONITE PasMepPLl OTAENEHEBIX
MONeKy afcopbrusa. O6pazyercs amcopOUHORHBLE 06BeM.

3. Kawjlar Touka BHYTpH afcopOHuOHHOrO 0GBeMa XAPaKTEPUYETCS  ONMPEIeaCHHEEIM
3HAYCHAEM a/IcCOPONUOHHOIO HOTEHIINANIA.

4. AncopSuuoHHBI moTeHTHAN IPEACTABNACT cOO0H M3O0TEPMHUECKYIO PaBoTy )kaTws Trasa
(napa) mpu meperozie ero u3 06BLEMHOMN ¢aser B 061aCcTh MOBEPXHOCTHOIO CNOA ¢ JaBNCHAEM,
OTIHYHBIM OT PABHOBECHOTIO,

5. JlelictBue amcopOUHOHHEIX cHN IO MOpe yrameHHsS oOT Mexdaznofi moBepxHOCTH
YMEHBINACTCA H H2 HEKOTOPOM PACCTOAHVH PABHO HYILIO.

6. 3aBMCHMOCTE amCOPGITHOHHOFO TOTCHIMANA OT aaCcOpPOUMOHHOTO 00BEeMa HOCHT HA3BaHHE
XAPAKTEPHCTUIECKOH KPUBOIA.

BOIIPOC 3.1.4. Kaxoit us nepevucnennvix IKCREPUMERIMANLHBIX MEMO00E HE RO36018em
onpedensime NOBEPXHOCINHOE HAMANCeHUe )

OTBETHI:

1. MeToz MaKCHMansHOTO aBieHHs 1y3HIpEKa (MeToz Pebunpepa)
2. Meron nepeMemienns mapuka B AVCHEPCHOHHOI cpene

3. CranarmoMeTpiyeckuit METOL OTPEIBA KAIITH KAAKOCTH

4. TeH3MMETPAYECKIH METOL OTPBIB2 KOJIBIA

5. MeTox KanHIapHOTO OXHATHS KIKOCTH.

BONIPOC 3.1.5. Hsyuume HOROICEHUA, Xxapaxmepusyiowue adcopbyuio ua MexcQasno
nosepxHocmu meepooe meno — eaz (nap). Kaxoe uz wux CYWECMBERNO OMAUACMICA OM
OCHOGHBLX RORONCEHUY MeOpUl NOTUMOTEKYIAPHOI aocopbyuu napos Bpynayspa — Imemma
— Teanepa?

OTBETHGI:

1. Ha moeepxuoctn TtBepmoro ancopbeHTa HMEIOTCS HEPABHOIEHHBI B SHEPTETHYECKOM
OTHOINEHWS aKTHBHEIE IICHTPEL.

2. Aacop6nus muorocoitua. Kaxnas MOJIEKYJ1d ICPBOTO CJIOA CIYXKHUT LEHTPOM IUIA acop6Lumu
BTOPOTO M IIOCIENYIONINX CII0CH,

3. llepmerit croii apcop6runa o0pasyercs B peaylbTare AeHCTBHL Bau-nep-Baanscoserx e,
TOCHICAYIONHE ~— B PE3YNbTaTe KOMICHCALTHE,
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4. Ancopbuposaunas daza HPCACTABIACTCA KAK COBOKYIHOCTE afCOPOHPOBAHHEIX KOMILIEKCOR
— MOJICKYJIMPHBIX IIEMOYEK, KOTOPHIC JHEPTETHUECKY He B3aUMOZICHCTBYIOT IPYT C APYTOM.

5. TennmoTer ancopbiun eAUEAIHOTO H ABOMHOrO KOMIUIEKCOB TPHGIHIATEIRHO OTUHAKOBEL ¥
PABHEI TENINOTE 0OBEMHON KOHACHCALIHL,

6. AZCOpOINIO MONEKYN mapa MOXHO PaccMaTpuBaTh Kak CEPUI0 KBa3UXMMHYECKHX peaxiiuii
00pa3oBaHMs aNCOPOIEOHHBIX KOMILIEKCOR.

7. llpu 3HadeHmsx JARNEHWA B Tra30ROif dase, maneKux OT NABNEHHSN HACHINEHHOTO napa,
00pazyeTcs MOHOMOJIEKYIPHEIH CIIOH.,

8. llpH yBenMYCHMHM NABNCHHE B Ta30BOK dase 9HCIO CBOBONHBIX AKTHRHEIX HEHTPOR
COXpamaeTes, a YMCIo KPaTHEIX KOMIIEKCOB PacTer.

9. ObbeMHas KoHIEHCAIHT Tapa MPOUCXONHUT NPH JNOCTHXXCHHA NABTeHHI, PaBHEIX JA4BACHHIO
HAChUNICHHOrO 11apa APpY AaHHOH TeMIepaType

10. TIpeamonaraercs, uro TUIOM@ANG, OPUXOASNALCS HA ONHY MONEKYNy afncopOTHRA B
IIOBEPXHOCTHOM CIIO€, - MOCTOSHHAA BETMYHHA. ITO 2T BOIMOIKHOCTE BEIMUCIATH BEIHYUHY
YACIEHOM HOBEPXHOCTH afcopOenTa.

Hprmeps! TecTORBIX 3amanuii aas KOHTPO/ISI CAMOCTOATEIAbHOH padoTsl

- BOIIPOC  4.1.1. Ipoananusupyiime  nuxcenpusedennuvie ROROHCEHUS,  XADAKMEPUIVIOUjUE
Mexanum o6pazosanus 0604n020 Mexmpueckozo cros, Hatidume nonoacenue, AsnsIONfeecs
2UBo HeeepHbLM, AU crOpHBIM!

OTBETEL:

1. Dnextpuveckwe sBnenms mna MeX(A3HEX NOBEPXHOCTAX —— CnejcTere  M30BITOYHOM
MOBEPXHOCTHON SHEPIUM —- Pe3yNLTAT B3aNMOCHCTBHS COIIpUKacaroImuxcs Gaz Mexay coboii.

2. Crenudwaeckas aicopOnus HOBOB — MEpPEXOA U3 MUIKOH haser B moBepxHOCTHEI cloi
HacTin  IMCTIEpCHON  (asel — comporoKuaeTes LIepepacipeiIcIeHMEM 3apSAOR B OGIaCTH
MOBEPXHOCTHOTO CIIOA,

3. Ecnu mexdaznas HOBEPXHOCTE 06pa3oBaHa BEIIECTBAME, HE CHIOCOGHEIMHE OOMCHHMBATECS
3apsalamMi, TO  ABOMHOM  JNMeKTpHYecKmi cioli  MOJXKeT o0pazoBathcss B pesymbrare
OPHEHTHPOBAHUS MOJAPHBIX MOJIEKYIL.

4. Hepexon HowoB i IEKTPOHOR H3 OAHOM (a3bl B APYTYKO Ha TPaHHIE pa3fiena Ha3bBacTCs
DIOBEPXHOCTHOU JTHCCOIHAIHEIH.

5. Ancopbums mosOreHHOro TOBEPXHOCTHO—2KTHBHOTO BENIECTBA MOKET IIPOMCXOMHTD Ha
TPAlANe IBYX HECMCIINBAIOMIMXCS KUKOCTEH, HanmpuMep, Bonb! 1 Gersona. Ionsprag rpymma
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MOJCKYNEl TOBECPXHOCTHO —  QKTHRHOIO BEIOECTBA, o0pamleHHas X Boje, Oyner
AHCCOLMUPOBATE; B PE3YNBTATE ANCCOLUATIMH MeX(a3Has HOBEPXHOCTD nproGpeTaet 3apaz,

6. Ecmu B cHeremMy Metait — Bona NODABATE XIOPHUCTEIN HATPHH, TO 3a cder H30HpaTeNEROM
alicoOpOIMK AaHMOHOB XJOpAa HA METAIE IIOSBHTCS H30KITOYHBI  OTpHITATEMBHE 3apag, B
OiH3IexameM cioe PAcTBOPA ByAeT M3OHLITOTHEIH M0I0KITe KL 3apsi M3 HOHOB HATPHUA.

7. Ilpu KOHTaKTe MeTAIA C T330BOMH bazoli npoucxomur HCPEX0L IMNCKTPOHOR OT METANA K
razy. Mexgazunas nmorepxuocts 3APKACTC.

BOUPOC 4.1.2. H3pvume ROROCEHUA, XAPAKMEPUIYIOUJUE MeXaHusM o0pazosanus deoinozo
Ci0% uoHO8 Ha npumepe o0bpazoeanus 3019 cymepama Gapus. Kaxoe uz wux mpebyem
ymounenus?

OTBETHI:

1. Ilpu cnuBaEuM BOOHBIX PacIBOpoB Xnoprpa Gapust u cymsdara marpus obpasyercs 3005
cyabgara Gapus.

2. B 32BHCHMOCTH OT yciIOBH (KOHIEHTPAIUSL KOMIIOHEHTOB, TEMIICPATYPEl U JOpPyIHX)
0DPA3YIOTCHE MUKPOKPHCTANTHKK BaSO, Gonbmet nmu Mensmeit OUCIIEPCHOCTH.

3. Ecnm MCXOnHEBIE KOMIIOHEHTH! B3STHI He B CIPOTC CTEXHOMETPUYECKHX COOTHOINCHHSX, TO
HOHBI $apysi WK Cyab(haT-HOHE! MOFYT OKa3aTbCd B 3HAYHTECILHOM M3GBITKE,

4. lpu u36kITKe, HATIPAMED HOHOB Gapus, OHU HAYHYT NEPEXONUTE U3 PacTeopa B TeepayIo asy
¥ 3aHAMATE BAKAHTHBIE MECTA, JJOCTPAHBAS KPHCTAHYECKYIO PEIIETKY.

5. Ilpn s10oM TBepHAs daza IIPHOGPETACT TONOKUTENBHEN 3apa, XKAIKas — OTPHUATENLHEIH.
W3Grrrounbie  cynnhar-HOHEl BenencTaHe KYJIOHOECKOTO B3aMMOIEHCTBHA NOATSHYTCS W3
PacTBopa K ancopOMpOBAHHBIM HA HOBEPXHOCTH HOHAM Gapus — ofpasyeTrcs mroiiHOH croi
HOHOB.

6. Wonrl Gapus, ReBsBarompue B AQHHOM CIyqae BOSHUKHOBEHUE Mex(azHoro MOTEHIAANA,
HA3BIBAIOTCS MOTEHIHMANONPENESISIOIMMK,

7. Cynsar-nonss, KOHUCHTPHPYIOWIMECS B PacTBOPe OKONO 3apsKEHHON MOBEPXHOCTH
KPHCTALIOB Cyb(haTa Gaphs HASEBAIOTCS IPOTUBOHOHAMAL.

BOIIPOC 4.1.3. Myuume nonodicenus, 0bOCHOSbIBAIOWUE 61600 MEPMOOURAMUYECK 020
COOMHOUIEHUS.  MeHCOY  3ReKMPUtecKuM HOMEHYUAROM U NOBEPXHOCHHBIM HAMAJICeHUEM
(Ypasuenus Jlunnmana). Yeascume nemounoe,

OTBETHI:

1. M3smenenue suepruu ['u66ca HOBEPXHOCTHOTO COS
dG = —SAT + VAP + odd + gdg 0

TAC @ — JIeKTpruyuecKuii NOT¢HIHAN,  — 3apsA MOBEPXHOCTH,
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2. WisMeHeHHe NOBEPXHOCTHOHN SHepruu npu T=const u P=const
dG = odA + Q)dq 2)
- Hommstit mudpepenrpan

dG=OZ’L4+AdO‘+(0dq+qd¢ 3)

c
4. BorunTas TpeThe yparnenne w3 BTOPOro, HOJy4Yaem 2o ~% =-q,
4
TR qa — 3apsjl €MHUIE] NOBEPXHOCTH.

5. Cormacro ypaemenmio JlummmMana npu mobomM MexaHW3ME 06pPa3OBAHUA NBOKHOTO Clog
YBCIMICHHC OTCHIMANA BCETa MPHBOANT K YBETHISHHIO MOBEPXHOCTHOTO HATSKCHI.

6. U3 conoctasienus ypasuennti Jmunvana 1 I'nG6ea cnenyer g, = Fal" |

roe I' — m3brrr OYuHas KOHLEHTPALHI HOHOR B IIOBEPXHOCTHOM CIIOE.

BOIIPOC 4.1.4. Isyvume cxemvr CMPOEHUA Muyeni O Kaxo2o cmyas Popmuposarue
KORROUOHBIX 4ACIUY IPOUCX00Um nyniem ROGePXHOCMHOL OuCCoyuayuu?

OTBEThI:

[o—y

ATm(ZnS)nzn™ \(n - x50} yx507

A[m(Si0, )nSiO) 12(n— x)H Y 2xH*

b3

A[m(BaSO,nSO 12(n— x)Na" }2xNa*

|7

 Am(Agl)ndg™Y(n—x)NO; }xNO;

F=N

Alm(H,SnO, WmSnO* 12(n - x)CI™}2xCI~

Lh

Am[Zn(OH ), 1nZn*" - 2(n - x)CI™¥2xCl™

=

BOIPOC 4.1.5. Kaxoe uz onpedenenu, XAPAKMEPUSYIOUWUX IREKMPOKUHEMUYecKue AeHens,
MOJICHO CHUmMamb npomusopeutgeim?

OTBETEHL:

1. Spnenme mepenoca HUAKOCTH TOJ JHACHCTBHEM BHEINHEro VIEKTPUYECKOTO MO,
HabmomaeMoe B KaMWINAPHO—MOPUCTBIX  TelaX, & TakKE B ONMHOTHBIX KalMmigpax,
Ha3BIBaCTCH 3JI€KTPOOCMOCOM.
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2. Tlepememenne wactwi AMCOEPCHOH (a3hl B 3NCKTPHYECKOM IONE OTHOCHTENBHO
AHMCHEPCHOHHON CPE/IbI HAZEIBAETCS YIEKTPOdOPesoM.

3. BoznmKHOBeHHE Pa’HOCTH NOTEHIHANOB MEHTy IBYMS CTOPOHAMH TIOPHCTOH JHadparmer
TIpY NpPONYCKAHUR Hepe3 Hee BOAE MUOO MEXAYy KOHNAMA OXEHOTHOIO KalWinsipa IIpu
IPOTEKAHHY Y€Pe3 Hero BOJB! HA3LIBACTCS IOTEHIIHATOM TEUCHLIL.

4. llogeneHve pPasHOCTH HOTEHIMAIOR MCKRY IBYMS JNEKTPOAAME, DPaCIIONOKCHHLIME Ha
PasHOM BEICOTE COCYHa, B KOTOPOM OCEHAET (mepememaercs) cycnenzus MENKOMCIIEPCHOTO
KBapia, Ha3skIBACTCA NOTCHIHATIOM OCEAHHS MM IOTEHIHAIOM CCIUMEHTAIIHH.

5. BNeRTPOKHHEETHYECKHE SRICHIS NpOABISOTCA TEM cnabee, Yem Menbde YaCTHITLT JHCHEepCHOH
assl, 1 HegesarOT CoBCeM TIpHt [IEPEBOZE UCNEPCHOM CHCTEMBI B MONEKYIIPHBI pacteop.

6. IlpuaMHa  BNEKTPOKHHETHYECKMX  sBTeHpl 3aKI09aeTCI B CYINECTBOBAHUHA
TIPOTHBONOIOKHBIX 3apPANOB TBEPIOH U wuKoH (a3 crcTeMbL.

7. Pa3sHOMMEHHOCTEL 3apsioB $ha3s mpuBOAMT B Clyuae HemoBHEXHOTO HOPHCTOTO Tena B
SHCKIPHICCKOM HONE K MEPEMEIEHHIO OBHKEEIX IIPOTHBOMOHOB BMECTE C *xuraKoi dazoii.

8. CymHOCTh OSNEKTPOKHHETHRECKUX — smiTeHmHi 3AKMOYACTCS B HEPCABMKEHMH  YACTHIL
AUCTIEpCHOR (a3t W jucnepcHoHHOMH CPEZEl IIpH NPUJIOKCHHH K CHCTEME pPazHOCTH
TIOTCHIHANOB MK, HA0GOPOT, B BO3HMKHOBEHUIO PA3HOCTH IIOTCHIAANOR TIPH OTHOCHTENEHOM
HePEMEIICHAH (ashl U CPEJIBL.

BOITPOC 4.2.1. Hpoananuzupyiime paccyscdenus ¢ npupode NEKMPOKUHEMUYECKO20
ROMEHYUAna u yraxcume owuboynoe?

OTBETBI:

1. SnexrpoxuHeTHHCCKNI TOTEHIHAT — 3T0 JMEKTPHYCCKHA NOTEHUHAN, OTCIHTHLIRACMEL] OT
TPAaHHIB! CKONBXCHUS O YPOBHS B KHIKOH ase, pocTaTOYHO ymameHHOro or Mesk(asHOo
TPaHMIIE] pasica.

2. T'panuma cKONBKEHNS yCTaHARIMBACTCH TIPH OTHOCHTENLHOM MEPEMCIIeHnd (a3, Hanpumep
TIPA TEYCHUH JKANKOCTH BIOME TBEPAOH IOBEPXHOCTH.

3. HeoamoxHo yxazarh TouHOE MOIOKEHHE TPAHHIb] CKOABXKEHHA.

4. C nocrarognoii YECPCHHOCTBIO MOXHO NPENTIONIONHTE, 1O TICPBEIN CJIOW HOHOB H IEPREI
CIIOH MOJEKYJ BOJBI, CMAIMBAIOLIHX TBEPAYIO a3y He LepeMeIaioTcs OTHOCHTEABHO TBEPAOH
a3kl IPH TEUEHUH XUAKOCTH.

5. JMEKTPOKMHETHYECKHHA HOTEHIMAT BOIHIAKAST IpA OTROCHTEABHOM NepeMetieHns das nos
ACHCTBHEM IPIIOKEHHOTO JIEKTPHIECKOTO IO,

BOITIPOC 4.2.2. Paccmompume ROJOJCEHUA, ONUCHIEAIOUIUEC MEXAHUIM obpasoeanua deoiinozo
SAEKMPUHECKO20 CROS uoHO8. Kaxoe uz nix NPOmMUSOPE UM IKCREPUMEHMATbHLIM OQHHBLIM?
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OTBETBIL:

1. Ha rpauune Boga — TBepnsiit o cepebpa B BoAY GyIyT HEpexoauTh NPEHMYHICCTBEHHO
HOHEI cepebpa, TaK Kak OHH G0liee THIpATHPOBAHEL

2. Tlosepxnocts Homuaa cepebpa Gyaer nMeTs HEKOTOPBIM M30BITOK MOHOB HOMa, KOTOPEIL Co
CTOPOHBI BOAK OyAET HeMTPANN30BaH H3GEITKOM HOHOB cepebpa B MPHIIETAIONIEM CIIOC,

3. D10T Dpoumecc TpUBENET K  BO3HEKHOBEHHIO MeX(a3HOTO CKagKa IOTEHIHANIOB,
UPETIATCTBYIOIIETO AAbHERINEMY IepeX0Ay HOHOB.

4. JloiiHoit cloH MOHOB o6pasyercs He CAMONPOUIBONBHO, & B Pe3yMbTaTe yMEHBLIICHHS
SHEPIuM IIOBEPXHOCTHOTO CIIO4.

5. B pesymbTate mnponmecca mepexosa HOHOB YCTAHABIMBACTCS PABHOBECHE, KOTOPOMY
COOTBETCTBYET ONIPEACICHHOE 3HAYCHUE CKAUKA TIOTCHIHAIIOR,

BOIPOC 4.2.3. Kaxoe uz senenuii nabriodaemes, ecnu »cudxocms ROO GAUAHUCM PAIHOCHU
ROMERYUANOE  nepeMetyaemes  4epes NOPUCMYIO  HEROOBUNICHYI0 MeMbpany x OOHOMY U3
anexmpoooe?

1. Dnexrponns

2. sanextpodopes
3. amexTpoocmoc
4. sddexr Ksunke
3. sdexr Jopua
6. BICKTPOANANHS.

BOIIPOC 4.2.4. Kaxasg w3 yKasaHHWX [IHAML - Gonee BCPOSATHAS TPaHUNA CKOJIBXKCHHUS NPH
HEPEMEINCHUH MMIEIUIEI B JEKTPAIECKOM TIOTE?

OTBETHI:

{mMFe(OH),]1 i n-Fe™ i 3(n—-x) CI"} B3x-Cl-

]
E
1
1 1
1 1
i 1
' 1
i ¥
1 1

BOIIPOC 4.2.5. JTna kakoro ciyvas ¢bopMupoBaHYe KOMIOHAHEX YACTHI{ OPOHCXOHAT MyTeM
TIOBSPXHOCTHON MOHU3amuu?

OTBETHI:

1. {[m(Au)- nAuQ; [(n—x)K " }xK*
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A[m(HgS) - nHS (n - x)H*)xH*

b

AUm(Si0,) - nSiO; 12(n— x)H* Y 2xH*

L

ALm(ZnS) - nZn**(n - x)SOF }xSO?"

=

Am[Fe(OH),]-nFeO" - (n- x)Cl YxCl-

LN

Am(Agl)-ndg*1(n - x)NO; }xNO;

=t

BOIPOC 4.3.1. Ilpoananusupyiime nonoscenus XApAKmepusyiomue cmpoenue 080iinozo
SAexmputeckozo cnoa. Kaxoe uz wux we coznacyemes ¢ COBPEMEHHBIMU MEOPEMUYEcKUMU U
IKCREPUMEHIMATLHBIMYU OaHHBIMY ?

OTBETHI:

1. JBoftHoik SNMEKTPUYECKHY CHOM COCTOHT W3 HOHOB OJHO 3HAKA, OTHOCHTENBHO IIPOTHO
CBASAHHEIX ¢ JHcnepcHol ¢asoif, B  sKEMBANEHTHOIO KOIMYECTBA  IIPOTHBONOIOKHO
3apSKEHHEIX KOHOB, HaXOAAMIHXCH B AHCIICPCHOHHOM cpezie BOMMH MexdasHoi IIOBEPXHOCTH.

2. 3apam Ha moBepxXHOCTH TBEPNOH nucnepcHod  ¢aser B EpBOM  IpUOIHKEeHHU
PACCMATPHBACTCS KAK IIOBEPXHOCTHEI 2apsia.

3. Ieotiroit anextpudeckuit cioii obpasyercs B pesynerare H36ApaTensHOR ancopbiuu oMHOro
H3 HOHOB, PACYTCTBYIOIMMX B UCICPCHOHHOM cpete.

4. [MBotiHoN anexTpuueckui col Ha MexdasHof rpaHume TBEpACE Temo —— KHIOKOCTH
TIPCACTABNACTCA KAk IIIOCKHI KOHACHCATOP, 0/ 06KIaIKa KOTOPOro CBA3aHA C HOBEPXHOCTBIO
TBEPAOTO TeNa, a Apyras, HeCyIas MPOTHBOMOJIOKHEL 3apsid, HAXOAUTCS B JKHAKOCTH BOIH3N
TIOBEPXHOCTH,

5. BeIIeACTBHE TEMUIOBOrO ARMKCHHS HOHOR [IPOTHBOMOHEI PacCesHsl B JKHIAKOH (ase me
HEKOTOPOM pacCTOSHHH.

BOIPOC 4.3.2. ITpu kaxux suavernusy SAEKIMPOKUNEMUHECKO20 NOMEHYUANA 8 MULRHBORLINGX
Oucnepcras cucmema moicem CHUIMAMbCS YCMOUUgo?

OTBETHI:
1.0...30
2.0...50
3.0...100
4,30...70
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5. 50...100

BOIIPOC 4.3.3. Kaxoe uz ypasuenuii coomsemcmeyem meopuu CMpOeRUR  O801IHO20
IAEKMPUHECKO20 CO%, npednodcennoli Lmepuom?

l.o=-%
47:5@
Fzo

2 =¢, exp| - —=

e, =c¢, xp( RT)
3. & =4mnQc/ el
4. ¢ =cexp| - D=t e

RT

5. &=danl/eH

BOIIPOC 4.3 4. Hsyuume onpedenenus, Xapaxmepusyloujue CIPYKIYPY MULEnRbl
{m[Fe(OH),]-nFe** -3(n— x)CI 3xCI

Kaxoe u3 nux nemouno?

OTBETBI:

1. m — 9ucao HelTpansHEX MOJIEKY, 00pa3syIOHHUX arperaTs

2. n—vmcno NOTEHNAANOOPA3YIOIIX HOHOB

3. 3(n-x) — UBCNO NPOTHBOKOHOB, HaXOQANIXCA BOMM2A IOBEPXHOCTH

4. X — 9HCIIO IPOTHBOMHOB, PACCEAHHEIX B KUIKOH (hase HA HEKOTOPOM PacCTOSHHEH OT TpaHuLb
paszgena

5. (n-X)*+X — GHCII0 HOHOB, HAXOMAIIHXCS B b dy3HonHOM cioe.
Bonpochr K 3a9ery ¢ onenxoii

Y enbHas noBepXHOCTE H Pa3sMepE! 9aCTHI| B AUCTICPCHEBIX CACTEMAX
Knaccutmrkanus mucrepensx cucrem

HosepxrocTHoE HaTKEHYE

AJCOPOLIOHHRIE SBICHHS

Ypasnenne ancopOuun Fenpn

Ypasnenne ancopOuyn Dpeiingmaxa

Ypaeuerue agcopbiun Jlenrmiopa

Ancopbuns Ha MopHCTERIX agcopbenTax

. Crpoenne Muuennsl, pacaer SIICKTPOKHHETHYIECKOTO IIOTEHIHANA
10. Onextpoxunernueckue spremus

02N s e
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11. Cepmmentannonnoe parHoBecHe
12. Koaryansmms mucnepcHsix cucrem SMEKTPOIIHTAMHU

Hognepxka camocTosTenBpHOMN paboTel cTyAeHTOB OBecneunBaeTes COOTBETCTRYIOIICH

YUCOHO-METONMICOKOM TUTEPATyPOif:

1.

Ompuiesckmit M.B., Jlopodeesa H.B. Kommonanas xumust. TToepXHocTHEE sBrenns u

HUCIIEPCHEIC CHCTeMBl. Peifrmarobasg CHCTCMA OPTraHH3allHd H OOCHKH CaMOCTOATENEHOM

paboTet crynenta/ Yueb. nocoGue. Bal'y, Bramumup. - 2003,

2. Tpaxtuueckue paGorer mo KoutonpHod xumun. Ilmmiepa JLIL, Cygmakosa H.H.,

benoycosa B.H., Munakosa T.C., Mamonror I'.B. Yue6roe mocoGue., 2015. 244 cp.

3. IlpakTHKYM 1O KOITIOMAHON XHAME. Kupuwenxo O.A. Yuebroe nocodue.2012. 110 cTp.

7. YHEBHO-METO/IMYECKOE Y UHGOPMAIIMOHHOE OBECIEYEHHIE
JUICIIVIUIMHBI

a) OCHOBHas JITEpaTypa:

1. Kommompnas xumus HOBEPXHOCTHO-AKTHBHBIX  BEIECTB. BepexHHKOB B.H.,
I'epmamera VL.H., Kpsicur M.IO. VueGuoe nocodue. 2015, 304 c1p.

2. Kommowmnas xumusg, PomaHenko E.C., ®pannepa H.H., Besrrua EB. Yuebroe
nocobue. 2013., 52 ¢.

3. Hynrraes A.B. Jlabopatophrrit npakraxym no dusraeckoi 1 KOJUIOHTHOM XHUMHH.
2012, 80 c. (bubmmotexa Bal’ Y)

4. IlpakTaxyM 110 KoMTOMAHON Xumuy, YueGHoe nocoOure Mt By30B. JIOMKHIKOBA B.J,,
3aasmvosa H.M., Jlonatuma JLU. 2012., 288 c. (bubmmoreka Bal® Y)

5. llpakTHKYM 10 KOMMOHAHON XUMMH. Kupnuenko O.A. 2012, 110 c. (bubnaoreka
Bnl'Y)

6) IonoNHUTENERAS JIUTEPATYPA:

1. Kypc xonmomnnoit xumuu. Gpuapuxcoepr [ A. Yuebuux, 2010. 416 c. (Bubanocreka
Bnly}

2. Ousnueckas u KoJmonanas xumud. Mapuaxuna I'.A., ITonskora H.IT., Kopams IQ.H.
Yuebnoe mocobue. 2009., 151 c.

3. OcHoBEI bHOU3HYECKOH 1 KOJMMOHNHOM xuMun. YueGHOE mocobie., Bapxosckuii E.B.
1 ap. 2009., 160 c. {(Bubnuorexa Bnly)

4. OctBansx B. Kparkoe NPAKTHIECKOE PYKOBOACTBO MO KOMIOMAHON Xumum., 2010 r.

86 ¢c.
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B) HePHOAHYCCKHE W3 JAHHS:

1. Boga: xumas u sxonorus.

2. Copbumonnnie 1 xpoMarorpaduyeckue IPOLECCH.

3. Environ Technol.

4. Bocrouno — Esponeiicknii sxypuan IEPEINOBBIX TEXHONOTHI

I') HHTEPHET - PECYPChi:

1. https://ru.wikipedia.org/wiki/
2. http:/fwww.chemport.ru/

3. http://www.xumuk.ru/

4, http://elibrary.ry/

5. http://sci-hub.org/

8. MATEPHAJIBHO-TEXHUUYECKOE OBECIIEYEHUE AUNCLHUATUIVHBI

ObopynoBanue Ans BEMONHEHUS aGOPATOPHEIX PaGoT B MPAKTHKYME 10 KOITOHTHOH
XHMHH,
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PaGouas nporpamMma nucummmme! cocrasnens COOTBETCTBHH ¢ TpeboBaumsmu OI'OC BO o
HanpasneHmo 18.03.01 — Xumuueckas Texronoras

Pabouyio nporpammy cocrapum /..@f/ M";-"Jf? Kyxtun B.A.
Penerzent: OO0 «BMT», k.x.H., Hay4. COprMIH%OB AB.

IIporpamMma pacemoTpena u onobpeHa Ha 3acefaHuu kadeapsl Xamuu

npotoxon Ned or 05, 09,2016 .

-
3aseayromuit kadenpoit i Aot Kyxtun B.A.

PaGouast mporpavma pacemotpera u 0n100peHa Ha 3aceaHtu YaeGHO-METOMMYECKON KOMUCCHI
Hanpaenerus 18.03.01 — Xumugeckas TexHo oMM

Tpotoxon Ne {or 08 04, Lol /
ITpeacenarens xomMuccHyu - Ianos JO.T.

A &
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JIUCT NEPEY TBEPXKITEHIS
PABOYEH IPOI'PAMMABI JIUCHUTTTAHLI KONAOUHA I XUMITS

£ -
Paboyas mporpamma onobpeHa Ha 42 5% eBHBI1 rox,

Iporoxon sacenanmus kadeapsr No 7 01‘4/ ‘f/_—;/ig'(fna.

asemyromyii kadenpoit %

Ve
PaGogas mporpamma ogoGpena racrs A 4/{£'yqeﬁﬂbli’1 ro.

ITpoToxon 3aceanus Kagempsr Ne 7 ok L k7a.

3 i Ka i /
aBeyromuii Kateapoit //

Pabouas nporpamma 0/100pena Ha A 5 a5 eOHBIE roj.

IlpoToxon 3acenanus Kadbenper No /22 or AEZxEa,

3asenyromuii kadempoit .

4

PaGouas nporpamma ojjoOpewna na YIeOHBIN rOf,

Tlporoxon 3acemanms Kadeaper Ne oT roja.

3apegyromuit kadenpoit
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