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1. IEJU OCBOEHHS JJUCHUILJIUHDI

Llebi0 0CBOCHMS JIMCIIMITHHET TOBEPXHOCTHEIE SIBICHIS U JMHUCHICPCHBIE CUCTEMEL SIBIISIETCS:
yriyOiienue suanuii B 061acTH Cenu(UICCKHX CBOHCTE ANCIIEPCHBIX CHCTEM, KOTOPHIE BXOJT,
KaK COCTaBHas 9acTh BO MHOTHE TEXHOJOTHYECKHE MPOLECChl H ITHPOKO MCMOMB3YIOTCS NPH
TIOIYICHHH PasNHUIHbIX MATCPHANIOB, OCHOBHBIC CBOHCTBA KOTOPHIX 3aBHCST OT JIHCTIEPCHOCTH,
[PHPOJIBI TIOBEPXHOCTH H CBSA3AHBI ¢ 3aKOHOMEPHOCTAMMU CTpyKTYpoOoOpa3oBaHus.

3ajaun: usydcHHe SBNCHWI NpHCYIHX AHUCHEPCHBIM CHCTEMAM, HCCIENOBaHHE (DPU3HKO-
XMMHUHCCKHX CBOHCTB H 3aKOHOMEPHOCTCIT 1 NX H3MEHEHHI B KOJIOHTHBIX pacTBOpax.

9acTH yueGHoro laHa.

Hpepexnmmm HAHUCHHMILIMIIEBL;

MaTeMaTHKa, (1]1*131’!'—[80](351 XHMHsL.

2. MECTO THCUUIIJIMHBI B CTPYKTYPE OIMOIL BO

I[PICH,I‘IHJ]III'I& INOBEPXHOCTHBIC SABJIEHHS H JUCIIEPCHBIE CHCTEMBI Hiyuaercs B 00g3aTensHOM
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4. OBPBEM H CTPYKTYPA JJUCIHUIIJIUHEI
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1. Brepenne. Copepucanue | 7 1 2 - 1
M 32134 Kypca.

2 MonexyJispHo- 7 2-4 10 6 1
KHHETHYECKHE "

ONMTHYECKHE  CBOiiCTBA
AMCNEPCHBIX CHCTEM.

3. Tepmoaunamuka 7 5-6 6 8 1 Peiitunr
MOBEPXHOCTHBIX KOHTPOJTB
ABNEHHI. Nel

4. Ancopbrua Ha | 7 [ 7-10 | 10 10 !

[IOBEPXHOCTH  paszena
(as. Kanunnapusie
ABJICHUSL.

5. BNeKTPOKHHETHYECKHE 7 11-13 | 10 10 2 Peiitunr
ABNEHHS B JAMCHEPCHBIX KOHTPOJIb
cUCTEMAX. Ne2

6. VeroiuuBocTh 7 | 14-15 8 10 |
JAHCNEPCHBIX CHCTEM,

T Ociionbl tuznko- | 7 | 16-18 8 10 1 Peiituur
XUMHUYECKOH MeXaHHKH KOHTPOJIb
JUCTIEPCHBIX CHCTEM. No3

Beero 3a 7 cemectp 54 54 9 Oxzamen (27

yac,)

Hanuune B ntucunnnnne KIVKP

Hroro no pucunninmuue 54 54 9 Dxaamen (27 vac.)

Copep:xkanue JJeKUHOHHBIX 3AHATHIH M0 (HCHMILIHHE

Paspen 1. Beepenne. Coaep:xanne u 3ajaun Kypea.
Tema 1 [lonsamue 0 nOGEPXHOCMNBIX ACNCHUAX U OUCNEPCIBIX CUCTEMAX.

Conepkanue Tembl. JIHCIIEPCHBIC CHCTEMBl KAk OCOOBIH KJIACC FETEPOreHHBIX CHCTEM.
Bospacranue ponu eCTECTREHHBIX TpaHHI pasjela 110 MEpe YBENHYCHHA CTCNeHH
pasipoONeHHOCTH — OJHOM  MIM  HecKOJLKMX (a3  reTeporeHHOH  cHCTeMBL.  Mepsl
pazipobiIeHHOCTH AUCTICPCHOM (hasbl.

Knaccuukauus JucnepcHBIX CHCTEM [0 arperarHoMy cocTostnuio dGas, mo ¢opme H
pasmMepaM YacTHIL AUCIEPCHON (aspl, MX KOHUCHTPALMH U 110 JAPYIHM [IPU3HAKAM.

CXoueTB0 W pasinyue KOPIYCKYJIAPHBIX BBICOKOMMCICPCHBIX CHCTEM € pacTBOPaMM
BBICOKOMOJIEKYJIAPHELIX BEIICCTE. CIIOcoOb! 101y YCHHS JAMCIIEPCHBIX CHCTEM.




Pazjien 2. Monexy/spHO-KHHETHYECKHE 1 OITHYECKHE CBONCTBA JUCIIEPCHBIX CHCTEM,

Tema 1. Tennopoe aBMKeHHE MONEKYIT i GPOYHOBCKOE TBHIKEHHUE.

Coznepxanne Temer IloHsTHE O GPOYHOBCKOM JBHIKCHHH HGacCTHIL nucnepcHoi  ¢assl u
KHHCTHYECKUX  CBOMCTBAX  JMCOEPCHBIX  cHCTeM.  Omnpepenenue KOPIYCKYJISAPHBIX
BBICOKOIMCIICPCHBIX CHCTEM KaK PacTBOPOB, rae "pacTBOpHTENEM" CIYHKHT NHCHEPCHOHHAS
CpeAa, a B KauecTBe "pAacTBOPEHHOrO BCINECTBA" BBICTYIACT nucnepcHas ¢asza. Criocodsnt
BBIP&KCHHS KOHUEHTPALIHH YacTHIL JUCTICPCHOM (asbl.

Huddysus  vactun mucnepcuoit  daser  [lomstue o rpajvenTe KOHLCHTpAIlUK,
TG PY3HOHHOM TIOTOKE, MOBEPXHOCTHOM TJIOTHOCTH Au(PY3NOHHOTO MOTOKA YACTHL. 3aKOHLI
mibdysun Duka. TepMoguHAMHUECKOE ONMHCAHHE auddysun. Vpasrenne jus koadpdunuenta
IuhPy3HOHHOH IPOBOAMMOCTH cpeapl.  OGOCHOBaHHE 3aKOHOR DHKa. YpaBuenue s
koa(ppunuenta mudQysnu yactun B BA3KOI cpee.

Teopus OPOyHOBCKOro JBMIKCHMsI wacTuIl AUCTICPCHOM (a3nl. YpaBHenue Juis cpeaHeit
KBaJIpaTHYHOH IPOECKLHH CMEIIEHHS YACTHLL.

Tema 2. Cequmentaunonso — uddysHoe paBHOBeCHE.

Conepicanue Templ. CeMMEHTAUNS YaCTHII AHCIICPCHOMN (asel B n0JIE 3€MHOrO NPUTSHKEHUS U B
UCHTPOOEIKHOM 1OJTe. 3aKOHbI ABMIKEHHS OTICIBHOMN YACTHIE! B BSI3KOI cpene nox neicrauem
BHCIUHEro cujoBoro moist. [lomstie o ceauMeHTANHOHHOM HOTOKE W TIOBEPXHOCTHOM
NVIOTHOCTH CEAMMEHTALMOHHOTO MOTOKA YACTHIL,

Cennmenraunonno-nuhdysnonnoe paBHOBECHE B KOPIYCKYJIAPHO - JHCIEPCHBIX
ciucremax. [[oHATHE O KHHETHYECKOH yYCTOHUMBOCTH 3THX CHCTEM. 3aKOHI pacnpeneeHus
KOHLEHTPAUNKM  HaCTHIl JHCTIEPCHOH a3kl B NPOCTPAHCTBE MpPH  CEAUMEHTAIMOHHO-
AnGQY3MOHHOM PABHOBECHH B TI'PABHTALMOHHOM ToNe 3emuu M [IEHTPOOEKHOM  11OTIE.
Onpesenenne Maccsl  pasMepOB YACTHII ¢ HOMOLIBIO STHX 3aKOHOB.

CenuMeHTalMOHHEIH  aHamu3 KOpIYCKYJISIPHO-/IUCTIEPCHBIX  cHcTeM. Pacyer pammyca
UacTHLBl TI0 3aKOMY ©€ IBMKCHMS B BS3KOH Cpefie B IOJNE 3EMHOTO NPHTSIKEHHS |
LEeHTPOOEXKHOM ToNe. MeToasl  onpejenenust CKOPOCTH JIBIDKCHHMS WYacTHIl B  Cliyyae
MOHOMCIEPCHOM CHCTEMBI, B TOM {HCIIE METOJ HAKOIICHHS 0CaITKa. Onpezenenne panuycos
HaCTHI TIOIMAUCTIEPCHON CHCTEMBI M IIOCTPOEHHE KPHBOW PacIpe/IeiCHus! YacTHII 10 panuycam
C TIOMOLIBIO METO/1Aa HAKOIIJICHHS 0CaJIKA.

Tema 3. OnTuueckue cBoicTBa 301CH H METOBI X HCC/IEOBAHMSL.
Coneprxanue Tembl. Paccesinne cpeta (manyuenns) KOPIIYCKYJISIPHO-JUCIICPCHEIMH CHCTEMAMIL,
€ro NPUYHHEL. ¥ IETPAMHKPOCKOMHYECKHI METO/| H3yYeHHs BBICOKOAUCTIEPCHBIXCHCTEM.

KonuuecTsennble XapaKTepUCTHKH SBICHUS pacCesHus M3JIyYeHHs JUCTICPCHBIMM
CHCTEMamu:  IOTOK, NOBEPXHOCTHAA TIOTHOCTL IOTOKA (MHTEHCHBHOCTB) —DACCEsHHOTO
U3NYYEHNS, KOOpQUUUEHT paccesHMs Cpemsl H  p. 3aKOHOMEPHOCTH ~ CBETOpACCEsSHUS
CHCTEMAMH ¢ HETIOMMOAIOIIMMHU YaCTHLAMH JIUCTIEpCHOH (asbl. Ciydail 04eHbh MENKAX YaCTHII
cepuueckoit Gopmbl. YpasHerus Pares wist MHTEHCHBHOCTH M OTOKA PaCCesIHHOrO H3MYYCHHS
u koa(pdunuenTa paccesnus. Cucremsl ¢ Gosee KpyNHBIMH 4acTHnamu. QcobeHHOCTH
CBCTOPACCEANUA CHCTCMAMH C MOJIOIAIOMMMH YaCTHIAME JUCTIEPCHOM (hassL.

Hegenomerpuueckuit u (poromerpruecknit MeTonpl HcCITeqOBAHMS KOpNyCKyNsSpHO-
AMCHIEPCHBIX cucTeM. Onpefienienre KOHLEHTPAIHH, pasMepa u (OPMBI YaCTHIL ¢ TIOMOIIb HTHX
METOJIOB.



Pasnen 3. Tepmonuuamuka MoBepXHOCTHBIX SBJICHMIA.

Tema 1. Tepmoannamuueckue bysumu MOBEPXHOCTHOTO CJIOH.

Conmepxanne Ttemsl. Tepmonummamuueckoe ommcamue FETEPOrCHHBIX CHUCTEM C Y4YETOM
CCTECTBCHESIX IpaHul pasfena no merony I'mbbea. [oustue o paznensomeit TIOBEPXHOCTH, €&
MaKpOCKONMHMYECKHX cBoicTBaX. IloBEpXHOCTHOE HATsHKEHHE U wiomaak  pasae/siomeii
HOBEPXHOCTH KaK COINPSKEHHBIC CBONCTBA, OTBETCTBEHHBIC 38 MEXaAHHUECKOE B3AMMONCHCTBHE C
OKpy’Karommes cpezoii. OyHaamMeHTanbHble ypasHenus ['u66ca ms Pa3sAeNAOIIEH MOBEPXHOCTH
H npuneraiomux K Heil das. Crobommasi sneprust pasupensionieit TTOBEPXHOCTH (M30BITOYHAsN
CBOOO/HAs SHEPrHsl WM MOBEPXHOCTHAS CBOGO/HAS SHEpPTHd), YPaBHEHHE JJisl MOJHOTO ef
muddepennuana.

Ycnosus $a3oBoro pasHoRecs IIpH HAJIMYAM HCKPUBICHHOH M INIOCKON TpaHMLLI
pasgena. Iloustue 06 ancopbuuu. Konuuecrsennas Mepa aacopbuuu. Komnyecrsennas mepa
ancopbuuu KOMITIOHEHTOB B MeToze I u66ca. Azcopbunonnoe ypaeuenue 'n66ca mis obuero u
HaCTHOTO TOJIOKCHUS PA3NENsAOmEeNd MOBEPXHOCTH. AHATH3 YPaBHEHHS C YYETOM HPHUPOJIBI
COCYLIECTBYIOIUX  (has. [ToBepXHOCTHO-AKTHBHEIE, NOBEPXHOCTHO-UHAKTHBHEIE H
NOBEPXHOCTHO-HHAU((EPEHTHEIE BeILECTBA.

Tema 2. Tlosepxnoctuas sHeprus. SBneHue cMauYMBaAHHS

Couepxatne TeMbl. YyeHuWe O MOBEPXHOCTHOM HATSOKCHHH H METOMBEI €r0 ONpeAesICHHS.
Bo3HUKHOBEHHE MOBEPXHOCTHOIO HATSKEHHS, KAK CIEICTBHE CYUIECTBOBAHHS BHYTPEHHEIO
AaBJICHHS, T.€. CHIBI BTﬂFHBaIOHlCﬁ MOJICKYIJIbI BHYTPb JKHAKOCTH H HEII[pElBJ'[CHHOﬁ
TICPICHAUKYJIAPDHO NOBEPXHOCTH. Y/elbHAs CBOOOAHAs JHEPrusl MOBEPXHOCTH. Biusgnue
BHYTPCHHETO IaBICHHS H TEMICPATYPhl Ha MOBEPXHOCTHOE HATSDKEHHE YKUIKOCTH.

Pacrexanue xuaKocTy wik cobupanne eé B Kammo Ha TOBEPXHOCTH TBEPABIX H JKHIKHX
Ten. CMaydBaHME M HECMAUMBAHME TBEPHNOTO TENa IKHIKOCTHO. Mepa cmaumBanus,
ONpeleicMas Kak yroja MEXAy TBEpIOH MOBEepXHOCTHIO W KacarenbHOH B  TOYKe
CONPHKOCHOBEHHA Tpex (as. PaGora koresmm (BenmuuHa HEOGXOmMMAs JUid  paspeiBa
OAHOPOAHOH 00beMHON (asbl) M paGora airesun (BeIHUMHA HeOGXOAMMAS JUIS paszpeiBa
MEK(a3HOro MOBEPXHOCTHOTO CIIOM).

Tepmonunamuyeckuii BEIBOA yenoBUs CaMONPOH3BOIBHOTO pacTeKaHus KHUAKOCTH HIIH
cobupanus e€ B karmo. BiusHue 106aB0OK NOBEPXHOCTHO-AKTHBHBIX BELIECTB K JKUAKOH (aze u
NpEBapuTeNbHON 06paboTKH MOBEPXHOCTH TBEPIOrO TENa HA CMAYHBAEMOCTD. Ilpumenenue
ABICHHS CMAUABAHUS UM HE CMA4YMBAHUs B TeXHUKE. DIOTAIMS, KaK IpoLece H30HUpaTenLHOro
cMaduBanis. OCHOBHEIC BUIBI (uioTanum (IeHHAS, Mac/IeHas i IJISHOYHA).

Pasnen 4. AncopGuus Ha noBepxHocTH paszena (as. Kanunnspusie spieHus.

Tema 1. AxcopOuust Ha rpanuIe KHAKOCTE — ras.

Cojepixanne TEMbL Ancopbuus Ha rpanuie pasnena XHIKOCTh - ras; e€ aHaimu3 ¢ MOMOIIBIO
ancopbruonHoro ypasaenust I'n66ca. XapaxTep 3aBHCHMOCTH MOBEPXHOCTHOIO HATSYKEHHS OT
KOHLCHTPALMH  pACTBOPEHHOTO BEIIECTBA B OKHAKOH (Qase jyis TIOBEPXHOCTHO-AKTHBHBIX,
IOBEPXHOCTHO-MHAKTHBHBIX " IIOBEPXHOCTHO-UHIH D HEPEHTHBIX BELIECTB. Bug
COOTBETCTBYIOMMX U30TEPM ancopOuuu. OMpesesnenne NpeneTbHoN BeTHunHE] TIOBEPXHOCTHOI
KOHUCHTpallMH PACTBOPCHHOIO BellecTBa. CTpoeHHME MOBEPXHOCTHOTO ¢Nosl. Pacuer pasMepor
MOJIEKYJl ~ paCTBOPEHHOTO  BCHIECTBA IO BENMYHHE €rO  NpPEAeNBHOL HOBEPXHOCTHOM
KOHLICHTPAIHH.



Tema 2. Teopus aJcopOIUK ra3oB U Mapos TBEPABLIMH TEJIAMM.,

Conepixanue Tembr. Axcopbuus na TPaHHLC pasfieNa TBEpIO€ TeNO - ra3; ee ocoOEeHHOCTH,
Pasnuuneie Komm4ecTBEHHEIE MepEl azCcopOLKMH KOMIIOHEHTA ra3oBoit (asbl, CBA3b MEXKIY HUMH,
HX SKCNEpUMEHTANLHOE ompencnenne. M3orepmel ancopbuuu, nx XapakTep B 3aBHCHMOCTH OT
[IPUpO/ILI M YHCIIA KOMIIOHEHTOB ra3oBoit (assl M MpHpOIbI ajcopbenta. Jlunamuka nponecca
ancopbunu. [MorstHE O Temnore ancopOLyHu, mpupoje ancopOIHOHHBIX Cull, (pU3mYecKoit u
Xumuieckolt agcopbuuu. Teopus MOHOMOTICKY/IIPHOK agcopOuun  JISHIMIOpa, OCHOBHOE
FDARHCHAE TEOPHH, HE/OCTATOYHOCTDH JIDHTMIOPOBCKON MOMIE/IH ancopbuuu, eé nanpHeiimee
passuthe. [Tonsrue o monumonexynapuoii ajcopbuunn. Teopus ancopGumu Bpynayspa, dmmera
u Tennepa, ocHoBHOE ypasHenue Teopuu.

Tema 3. Axcopbums na rpannue TBEPAOE TEJIO — XKHIKOCTD.

Conepxanne TeMbl. Axcopbums Ha TpanMue pasjena TBEPHAOE TENO - KHIKOCTh, ed
ocobeHnocTH. MonekynspHas azcopbuus. Bausnue npupost pacTBopuTens u agcopbenTa Ha
ancopOLHUI0  PacTBOPEHHOTO BEIIECTRA. IlpaBuno BelpaBHUBaHMS mONSPHOCTEIR Pebunnepa.
Konuuecrsennrsle  3akonomeprocTH MOJICKYIApHOH — ancopOumn.  HoHHas — amcopGus.
Ws0uparensuas  ancopbuust  monoB.  O6MenHas ancoponus. 3aKOHOMEPHOCTH  HOHHOM
aacopbuyn. O6paszoBanue ABORHOIO IEKTPHYECKOrO CII0S Ha TpaHuIEe pasliesa TBEP/IOro Teua ¢
KHIAKOCTBIO B PE3YIbTaTe H3OMpaTeIbHOM afcopOLHH HOHOB U ero CTPOEHHE.

Tema 4. Kanunngapuas konnencarus.

Cozepxanne TeMpl. Bnusuue KpHBH3HBI IPAHHLBI pa3fiena Ha paBHOBECHBIE CBONMCTBA
COCYIECTBYIOMMX (a3. 3aBUCHMOCTb NABJICHHS HACBICHHONO napa HaJ JKHAKOCTLIO HIH
TBEPABIM TCJIOM OT KPHBH3HBI I'DaHMUBI pasaena. Kanmmnspras xompencanms. Cesip MEKIY
PACTBOPHMOCTBIO  TBEPAOIO MM  IKHIKOrO BENIECTBA B  OKHIKOCTH | KPHBH3HOIH
COOTBETCTBYIOLIEH rpaHulle pasaena.

Pazjien 5. DiekTpoKuHETHYCCKHE ABTCHUS B JUCIIEPCHBIX CUCTEMAX.

Tema 1. [NonsiTie 06 37€KTPOKMHETHYECKHX SBITCHUSX.

Comepxanne  Tembl. OGlMe TpeicTaBiieHHs o6 ONEKTPOKHHCTHYECKUX  SIBJICHUSX.
OnekTpodopes, IEKTPOOCMOC, TOTEHIHMAT TeYCHUS., [IOTEHIHAT CCAMMEHTAINH, CHOCOOBI HX
nabmonenus. IIpakTuueckoe MCMONB30BAHUE HTHX SBICHMUIL IIpuunner obpaszosanus 3apsya na
KOJUIOUIHBIX vacCTHI@X suosoneil. (DakTopbl, BIMSIOHE HA MONBHIKHOCTD YacTHIl B
dlexTpudeckom none. Iddexr penaxcawuu u ddexr EKTPOPOPETHYCCKOIO TOPMOIKEHHA.
[lonstne 0 Munennax. Muuesisipaas Teopust crpoeHus JmoobubIx 30meit. O6pasosanus
MHIEIUT 3018 ¢ OTPHUATENBHO H HOJNOKHUTENBHO 3apsKeHHBIMH YaCTHIIAMY,

Tema 2. Teopust 1BOMHOTO 351eKTPHYECKOTO ¢S,

Conepanne tembr. Crpoenne mBoiiHOro SICKTpHuecKoro ciosi. Teopus IenbMromena u eé
HEIOCTATOYHOCTE UL OOBACHEHHS 3JIEKTPOKHHETHUYECKHX SBICHMII. Teopust T'yu — Ysnmena.
[lonsiTue 06 nudpdyzaom cioe HPOTHBOHOHOB M €ro BO3HUKHOBeHHH. [Ipuunnsl pacxosxaenus
IKCTICPUMCHTAILHO W TEOPETHYECKH HAHICHHBIX 3HAYEHMIT eMKOCTH ABOMHOIO SIEKTPHUECKOTO
CII0s HCXOAd M3 npeioxkenHol mozxenn. Topus Illtepua. Cxema aBoitHoro ANEKTPUUECKOTO
cnost no Ilrepuy u najienne B Hem 31EKTPHYECKOTO TIOTEHIHANA. Bmusane Banentaocty nonos
Ha TOMIHHY JU(QY3HOro €JIOS M YHCIO MPOTHBOHOHOB B ancopbumonHom cioe. CTpoenue
ABOHHOTO SICKTPUYECKOTO CIOS 1Sl CHEPHUECKUX YACTHIL,

Tema 3. DnexrpoxuneTHueckHii noTeHIHAT 1 €ro OlpeneneHue.,

Conep:xanne Tembl. [TOHATHE O MIOCKOCTH CKONBKEHHS U SICKTPOKHHETHYCCKOM NOTEHIHANIE,
YpaBHeHHE JUIS CKOPOCTH OTHOCHTENBHOIO JIBHSKEHIS (a3 nox neiicteuem mnocrosHHOTO
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NEKTPUYECKOr0 MONA. Pacuer 3MEKTPOKMHETHYECKOTO MOTEHLHMATA HA OCHOBE ONBITHEIX
JaHHBIX 0 ONMEKTpohopesy MM IIeKTpoocMocy. Bimsimue mpupopst u KOHIIEHTpalux
3JICKTPOJINTOB HA 3JICKTPOKHHCTHYECKHH NMOTECHUMAT H CKOPOCTh OTHOCHTEILHONO JBHIKCHHS
a3z Teopusi >IEKTPOKUHETHYESCKHUX SBICHHIL ONEKTPOKUHCTHICCKAN MOTEHIMAN, Kak
XapaKTCPHCTHKA IJIEKTPHICCKUX CBOMCTB pacCMaTpHBAaeMONl TIpaHMUBl pasjiena. BiusHue
pasimdHbIX (PAaKTOPOB (BBEJCHME B CHCTEMY 3JICKTPOJIHMTOB, M3MCHCHHE pH, xoHuentpauun
pacTBopa, TEMIIEPATYPHI) Ha 3NEKTPOKUHETUYECKHH TOTCHIUAL.

Pasnen 6. YCTOHYHBOCTD JUCTIEPCHBIX CHCTEM.

Tema 1. OcHOBHBIE 0JI0XKEHHS YCTOMYMBOCTH U KOATYNANHH KOLTOMIHBIX CHCTEM

Conepxanue Ttempl. OOmmue mnpencrasieHusi 06 YCTOMUMBOCTH JIUCIIEPCHBEIX CHCTEM.
ArperatiBHas M CEIMMEHTAIHOHHAS ycToltuuBocTh. Koarymsmus u PCKPHCTAITH3AHS YACTHIL
JMCIEPCHON (ha3sl KaK MpOsSBICHHE arperaTHBHOH HEYCTONUMBOCTH JHCIIEPCHBIX CHCTEM.
Tepmoannamuyeckoe 060CHOBaHME ArperaTHBHOIN HEYCTOHUMBOCTH.

Crabuiim3npoBaHHbIe (3aTOPMOYKEHHEIC) COCTOAHMS JIMcIiepCHEIX cucteM. Ctabunusamms
IO OTHOLICHHIO K KOATyNAUMH. AHQIM3 SBICHHS KOAry/isilMi C NO3HUMM 5 (eKTHBHBIX
ABOHHBIX CTOJIKHOBEHHH YaCTHII AHCIIEPCHOI (aBH,

KpuBpic mnoTeHIManbHON 3HEPrMH  B3aHMOMIEHCTBH AByx dyactul. Iloustue o
NOTCHIMATBHOM Oapkepe, OBICTPO M MeleHHON Koarynsuuu. PakTopsl, OIpEJIeNSIOHE
BENHYHHY IOTEHIHATLHOrO Gaphepa.

Koarymsiuust wacTuil jucrepcHoit gassl B rHAPO30MSX HOJ JeHCTRHEM JNEKTPOIINTOB.
[lpaBuna xoarymsiuuu siekrponutamu. Ocobbie SIBIICHHUS, HaOJIIOJaeMble TIPH  KOAryJIiLHH
JJIEKTPONTAMH: TPHBBIKAHKE, HETNPABHIBHBIC Dsifibl, CHHEPTU3M, aHTArOHU3M, KOJJIOMIHAS
3auMTa, ceHcuOunmsanus. COBpEMEHHBIE INPEJCTABICHHS O MEXaHH3ME KOaryJIupyoImero
MCHCTBUsL  BeKTponuToB. Koarynmsims moj  melicTBHEM NepeMeumMBaEms, YIBLTPa3ByKa,
HarpeBaHus, 3aMOPKUBAHHS H APYTHX (aKTOPOB.

Tema 2. Kunetuka xoarynsmuu.

Comepxanne Templ. CKOpOCTb KOAryisiiu, €& BBIPAKCHHE uyepes 4ucao 3(QeKTHBHBIX
ZIBOMHBIX CTOJIKHOBEHHH uacTHLl amcnepcnoil (asel. HccneaoBanue 3aBHCHMOCTH CKOpPOCTH
KoaryJIAlue OT KOHLICHTPAUH SNIEKTpouTa. KuHeTHKA GBICTPOif Koary siuy MOHOAHCIIEPCHBIX
cucteM 10 CMOMYXOBCKOMY U MONMAMCHEPCHBIX CHCTEM IO Mionepy. OcHoBHEIE
KHHETHICCKHC YPABHCHUS, UX aHamu3. Kunetuka meuiennoit xoaryasuuu. Ilopor koaryssiuu.

Paznen 7. OcHOBBI (PU3MKO-XUMUYECKOM MEXAHUKH JIUCIIEPCHBIX CHCTEM,
Tema 1. CTpyxTypHO — MEXaHHYeCKHE CBOIICTBA JUCIIEPCHBIX CHCTEM.
Coneprxanue Templ. OG1IHE NPEACTABIEHHS O CTPYKTYPHPOBAHHEIX CHCTEMAX. Hucnepcronnsie
CHCTCMBI CO CTPYKTYPHOH CETKOH, 00pasoBaHHON 3IEMEHTaMH IMCIEPCHOHHOM (hazwr (remm).
KoaryisunonHuble ¥ KOHACHCALMOHO-KPHCTATTHAALMOHHEIE CTPYKTYpEl 10 Pebunnepy.
KoHnenTpuposanbie sMynbCHE B IIEHB KaK 00parenmbie CTPYKTYPHPOBAHHEBIE CHCTEMBbI, I'JIE
CTPYKTYpHas ceTka obpa3oBaHa JUCHEPCHOM cpeoii.

YIpyronnacTHueckue M peoNOTHUCCKHE CBOIfCTBA CTPYKTYPHPOBAHHBIX CHCTEM, HX
CBA3b C OCOOCHHOCTAMH CTPYKTYp. SIBNeHue TukcoTpormu. Biusuue 106apox MOBEPXHOCTHO-
AKTHBHBIX BELIECTB HA [IPOYHOCTE CTPYKTYPHPOBAHHLIX CUCTEM,
Tema 2. BA3KocTb XHIKUX IUCTIEPCHBIX CHCTEM.
Copepkanue Tembl. OCHOBHBIE TOHATHS O BSI3KOCTH M MEXAHH3MC TCUCHHS OGLIMHBIX
HU3KOMOJIEKYTIPHBIX JKHAKOCTEH (Boza, ciupT, 6enson u T.1.). Jlamunaproe n TypOynenTHoe
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ABIKEHHC OKHJIKOCTH. YCNOBHSL nepexoia JAMUHAPHOTO  JIBIDKEHMSI B TypOyJIeHTHOe
Onpenenenue Ba3xocTu 1o Hetorony. Koaddumment sskoctu u ero 3aBUCHMOCTb OT IPHUPOJE]
KHIAKOCTH. XapakTePUCTHKA MOABHIKHOCTH IHIKOCTH (TEKY4ECTh) MOA BIMSHHEM BHEIIHHX
BO3AeHCTBUH. Binsnue remneparypoi na BCIMUHHY BS3KOCTH. METOAR! Onpe/nenenus BI3KocTH
JUAKOCTEH: MeTOA Tajarorero HIapHKa, METON MCTEYEHHS IKHIKOCTH 4epes Kamuiusp,
OIPENETCHHE C TIOMOLIBIO POTALHOHHOTO BHCKO3MMETpa. 3aBUCHMOCTD 3()(eKTHBHOI BS3KOCTH
KOMTOMIHEIX CHCTEM OT CKOPOCTH MX TEHUCHHUSL. CrpyxrypHas BszkocTs

Tema 3. Vnpyronmactauecxue croiicrna KOJUIOHIHBIX CHCTEM.

Conmepxanue Tembl. Vnpyrocts n HACTHYHOCTE  KOAryJIsALUOHHBIX CTPYKTYP. Ipouece
pellakcanuy i ero npuynssl. Iepexon ynpyroii nedopmanun B ITacTHYeCKy 0. Mexanugeckne
GpafieTBa  TBepHOOOPA3HEIX MHKPOTCTEPOreHHBIX M KOJUIOHAHBIX CHCTeM, obnagarommx
HCTHHHOH yNpyrocteio (remu, KOHICHTPHPOBAHHBIE PACTBOPLI MELI, BBICOKOMOJIEKY IIPHEIE
BEIECTBA M HX KOHICHTPHPOBAHHBIE pPacTBOPE). CBA3b 0coGoif BHYTPEHHEH CTpyKTYpHI
AHCTIEPCHOH CHCTEMBI ¢ €& CriocoGHOCTEIO BO3Bpamarecs K NepBOHAYanbHON dopme mocie
NIPCKpAIICHUA  IeHCTBHA  nedopmupyiomel  CHITEL Omnpenencuane Mexanmuecknx cpoifcrs
CTPYKTYPHUPOBAHHBIX JHUCICPCHBIX CHCTEM, OOHAPY)XMBAIOIINX  yIIPYroCTS. Hcnonssosanue
METO/1a TAHTCHLMATBHOTO CMENICHHS IIACTHHKH H METONa 3aKpy4HBaHUS LHIIHH/IpA,

COIEPKAHUE JIABOPATOPHBIX 3AHSITUH 1O AUCIHHAIIJIUMHE
Pasnen 2. Monexynsapro-kuueTnueckue u ONTHYCCKHE CBOHCTBA JIMCIICPCHBIX CHCTEM.
Tema 1. Cenumenranmonto — nupbysHoe papHOBECHE.
Conepxanne nabopatopHoit paGoTsl. UccnenoBanue xunernku OCKICHUI TONHAMCIEPCHO
CYCIICH3HH C OMOLIBIO TOPCHOHHBIX BECOE, MOCTpocHNE HHTErpaILHOM 1 guddeperimansHoi
KPHBBIX PACTIPCIIENCHHSA, OLPEC/ICHHE IUCTICPCHOHHBIX XapakTepHCTHK CYCIICH3HIA,

Paszen 3. Tepmogunamuka IIOBEPXHOCTHLIX SIBICHHH

Tema 1. Iosepxuocruas SHEprus. SBnenne cMaYnBaHHs

Conepxanue naGoparoproii pabotel. M3yuenme cmaumpanus TIOJIMMEPHBIX  MaTEPHAIOB
KHAKOCTAMH M OLCHKA NUISI HUX pabOTHI airesmy. H3mepenne KpaeBbIX yrios cmaumsanms npu
PAsNHuYHBIX KOHI_[CHTp'dHHSIX paCTBOpOB l'IOBerHOCTHO AKTHBHEIX BCILECTR.

Pasnen 4. Ancopbums na HOBEPXHOCTH pasaena (as. KamunnapHsie spnemnus,

Tema 1. AncopGuus na rpanuue ¥macocTs — ras,

Coxepxanne aGoparopHoit paGoTsr. Komiyectsennoe usyuenne IIOBEPXHOCTHOIO HATIKEHUS U
3aKOHOMCPHOCTEH ancopOuMM Ha rpaHuue PacTBOp — BO3ZyX; CpaBHCHHC NOBEpPXHOCTHON
AKTHBHOCTH  Pa3fIMYHBIX  MOBEPXHOCTHO-AKTHBHBIX BCIIECTB,  ONpPENENeHHE OCHOBHLIX
XdpaKTEPUCTHK aJcOpOLIHMOHHOTO CJI0SL.

Tema 2. Ancop6uus na T'DaHUIE TBEPHOE TENO — KHIAKOCTE.

Coznepxanue nabopaTopHoil  paboTeL Msyyenue ancopGuuu IIOBEPXHOCTHO-aKTUBHOTO
BCILCCTBA M3 BOLHOIO pacTBOpa Ha TBEPAOM aacopbeHTe M pacuer ynenbHOH MOBepXHOCTH
ajicopOenTa.

Pasnen 5. Diexrpoxunernueckue ABJICHHSA B JUCTIIEPCHBIX CHCTEMAX.,
Tema 1. ITonstue 06 JNCKTPOKHHETHYECKUX SBIICHUSX.



Pasjen §. duexrpoxanernueckue sisirenus B AHCHEPEHBIX CHCTEMAX.,
Tema 1. lonsimue 06 snexmporunemuyeciux senenusy.

Coznepxanue naboparopuoit paGorh. M3y4yenue OCHOBHBIX METONOB IONyYeHMS W
CTaGHIH3ALNH THODOBHBIX JIHCIEPCHBIX CHCTEM. OrpelienieHne 3apsaia YacTuIl U COCTABTICHHUE
opmyn Muneit; nabmonenue apneHus ONaNeCLUeHLHH B 30JI5X,

Tema 2. Dnexmporunemueckui nomenyua u e20 onpeodenenue,

Coxneprkanue naboparopnoil paGortul. O3HAKOMHTECS C 9IICKTPHYECKHMH CBOHCTBAMH
AHCIEPCHBIX CHCTEM, M3MCPUTL CKOPOCTD JIBUIKCHMS YACTHIY npu snekTpodopese; paccuuTars
JIEKTPOKHHETHYCCKHM ITOTCHIHAI,

Pazpen 6. YceroitunpocTs JHCHEPCHBIX CHCTEM.

Tema 1. Ocnosuvre nonosicenus YCMOUMUBOCIU U KOUSYASYUU KOLLOUONBIX CUCTICH
Conepxanne  naGoparoproii pabotel.  Mayuenme xoarymsmum u crabuwimzanuu

AUCIICPCHBIX  CHCTEM; OMpPELEsICHHEe TOPOroB  KOATYJISILUH Pa3TMYHBIMHA  DJICKTPOJIMTAMH,

OTIPE/ICNIEHHE 3AIUUTHOrO YHena cTabHIn3aTopa.

Tema 2. Kunemura rxoazynsyuu.
Conepxanne  naGoparopHoi paboTel.  ONpejeNcHNe KHHETHYCCKHX napameTpoB
KOAry/IALMHK TaTeKCa JNEKTPONUTAMU TYPOHIUMETPHYECKIM METOIOM.

Paszpen 7. Ocnosoi GUEHKO-XHMHYECK0iT MeXaHUKH JAHCHEPCHLIX CHCTEM.
Tema 1. Cmpyrmypno — mexanuveckue ceoiicmea QuchepcnbIx cucment.

Conepxanne saboparophoii paborol. M3yuenue MuUIe/UI000pasoBanls B pacTBOpax
TIOBCPXHOCTHO AKTHBHBIX BEHMIECTB M €r'0 BIHSHHA Ha CBONCTBA pactBopa. Mcrnosssys
ypaBHCHME OHHINTCHHA paccydTaTh 3HAYSHHS NapaMeTpa, XapaKTepu3yIOIero [poLece
CTPYKTYPHPOBAHHS CHCTCMEL.

Tema 2. Bazkocmb srcudrux oucnepcuvlx cucmen,

Conepxanue naGoparoproit paborsi. Wsyuenue crpyKTypHO-MEXaHHYCCKHX CBONHCTB
JMCHCPCHOH  CHCTEMBI METOJOM BHCKO3MMETDHIL. OnpelenuTs Bpemsi HCTCUCHHS Beex
TIPATOTOBIICHHEIX PACTBOPOB M PACTBOPHTEINS, IONB3YSCH KaHMJUISIPHBIM  BHCKO3HMETPOM.
BBruemTs 0THOCHTENBHYIO U MPHBEACHHYIO BA3KOCTD IS Ka3JI0r0 PacTBOpA.



5. OHEHOYHBIE CPEJCTBA JIJIsl TEKYIIEFO KOHTPOJISI YCTIEBAEMOCTH,
NMPOMEXYTOYHOM ATTECTALMM [0 UTOTAM OCBOEHUSA
AUCIHIVIMHBI X YYEBHO - METOAUYECKOR OBECHEYEHUE
CAMOCTOATEJIBHOM PABOTHI CTY IEHTOR

Texymuii konrpons yenesaemocTy:
Pelttuur-kontpois 1

BOITPOC 1.2.1. Kaxoe u3 ROILOdICCHUY, XAPAKMEPUYIoUUX MORCKYNADHO-KUHEMUY e CKUe
C6OLCMBA OUCNEPCHBIX CucmeM, e COOMGEMCMBYEIM IKCREPUMEHMATLHBIM OAHHBIM D
OTBETHI:

I. Crenmen» jwmcnepcrocty — 5t0 BeIMYMHA, oOpartHas jHHElinoMy PasMepy uacTuly
JIICTIEPCHOM (hassl.

2. Tlo cremenn jmcnepcHoctd Bee CHCTEMBI KIACCH(HLMPYIOTCS HAa rpyboaucnepeHusie,
MHKPOI'CTCPOTCHHEIC,  HCTHHHO—KOJUIOHHbIE, MOJICKYJISIDHBIE M MOHOAHCHEPCHBIE ——
HCTHHHBIE PACTBOPEL

3. K MoJexynsipHO—KHHeTHIeCKIM CBOHCTBAM JUCHEPCHBIX CHCTEM OTHOCSTCS OpoyHoBckoe
ABIACHHE, IMDPY3Hs1, 0CMOC U CeAUMEHTALIS.

4. BpoynoBckoe nBmenue mmeer MOJICKYJSIDHO — KHHCTHYECKYIO HPUPOAY H SIBISCTCS
CIICACTBHEM TETLIOBOI'O JIBIDKCHHS MOJIEKY!L.

5. Snenue quddysuu croiicTBeHHO Beem CHCTEMaM OT MOJICKYJISIPHBIX JI0 IPYGOIMCTIEPCHBIX.
CxopocTh nmporecca 3aBHCHT OT BEIHYHUEL 1 (opmer yacTun gucnepcroii (assr; npouece uaer
TeM OBICTpEe, YeM BhIILIE TCMIIEPATYPa H KPYITHEE YACTHIIHI,

6. Tlockoneky pasHOMepHOE PACHpE/ICNICHIe BemecTBa—(asel mo BeceMy ofbeMmy pacTBopa
Haubonee BeposiTHO, mpouece Aupdy3suH HpeT ¢ yBelnndeHHeM OHTPONIHH M SABJIAETCS
CaMOIIPOU3BOJILHEBIM.

7. Hop xonnenrpanueii AMCTICPCHOH CHCTEMBI CIIEJYeT CUMTATh YHCIO0 KHHETHUCCKHX €JIMHHI]
—— KOJUIOHIHLIX YaCTHL| B e€[MHULE 00bEMA CHCTEMBI, T.C. HHCIIEHHYIO KOHIIEHTPAIHIO YaCTHI
JHUCIIECPCHO (asbl.

8. OcoBennocTs OCMOTHYECCKOro NaBJICHUS KOJUIOHZIHBIX  pacTBOPOB 110 CPABHEHHIO ¢
HCTHHHBIMH PaCTBOPaMH — €T0 MaJloe 3HAYCHHE H HEIIOCTOSHCTRO.

9. Majioe ocMOTHYECKOE jaBicHHE NMo00H KOJUIOHAHOH CHCTEMBI oObsacHsieTess Tem, uro
biiaronaps Gonbuioit Macce uacTui ZMCIIEPCHOH (a3bl NPY OMHAKOBOMN BECOBOI KOHILICHTpAaHK
HHC/ICHHAA  KOHLCHTPAIMs KOJUIOMJIHOTO pacTBopa  BCErja SHAYUTCIILHO MCHBIIE, YeM
HCTHHHOTO.

BONPOC 1.2.2. Ipoananusupyiime ymeepoicoenus, xaparmepusylowue Gpoynosckoe
dsuaicenue. Kaxoe u3 nux owmboyno?
OTBETHI:
1. Xaoruueckoe ABmxeHHE YacTHILI JUCTIEPCHOH  (ha3bl OXBATBIBACT OMpPEIEICHHBIH 06BEM
LIPOCTPAHCTBA, BO3pacTaloui BO Bpemenn. B TOPH30HTAJIILHOM IJIOCKOCTH OH COOTBETCTBYET
BO3PACTAIOIIEH [UIOIALH, [IPOTIOPIHOHAILHOM KBajIpaty CpeaHero CJIBHra.
2. Jlns cepudeckoil uyacTHImI Pajyca r 3HAYCHHE KBAaApaTa CPEHEr0 CHBHTA IPSMO
poNopUHOHANLHO — abCoIIOTHOI  TemmepaType m BPEMEHH  HAOJNIONEGHMS W 06paTHo
TIPOIOPLHOHAIILHO CONPOTHBIICHHIO CPEJIL.
3. BpoyHoBcKOe ABWKCHHE CBOMCTBEHHO JOGLIM Y4CTHIAM KaK OPraHH4YeCKOro, TaK U
HCOPraHu4ICeKoro  MpoucxXoxenud. OHO mposBisercs Tem HHTEHCHBHEE, YeM Oouiplie
TEMIICPATYPA M MCHEBLIIE BA3KOCTH CPENIEL.
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4. Korna xommowaHas 4acTHLa NOJAHHMAETCS B OpOYHOBCKOM NBM)KEHHH, MOTEHLIMANBHAS
SHCPIUsl CHCTEMBI BO3PACTACT, H TEIIOTA OKPYIKAIOIIEil Cpesibl MpeBparacTcs B MEXaHHYECKYIO
paboTy B OTCYTCTBHH HAYaILHOMH Pa3HOCTH TEeMIIeparyp.

5. bpoyHOBCKOE NBIIKEHHE — peanbHBIA OIBIT, NOKa3bIBAXOIIMI, HE3aBUCHMO OT KaKoif 65 TO
HH OBIIO MONIEKYIAPHON TEOPUH, YTO BEUHBII JIBUTATED BTOPOTO poJia MOCTOAHHO “meicTByer”,
XOTs M HE MOKET ObITh NPAKTHYECKH MCITOB30BAH.

BOIIPOC 1.2.3. Paccyumaiime omnowenue suauenuii cpednezo cosuea wacmuy ¢ paouycamu
r1=2-10" m u r2=810" m npu ux 6poynoscrom dsurcenuy 3a PasHvle Ompesku 6pemenu.
OTBETHI:

1.625-10°°

2:2.5:10°

3.4.0°10°
4.2,0-10
5.4,0:10%

BOIIPOC 1.24. Kaxoe u3z yrkazamnwix senenuii e XApaxkmepno Oas UCHIUHHO—
KONNOUONBIX CUCEM?
OTBETBI:
1. Konnoupmeie pacTBOpPEI CIIOCOGHBI PaCCEHBATH CBET MM OMANIeCIMPOBATD, YTO YKA3hIRAET HA
UX HEOTHOPOIHOCTE.
2. Konnoumso — jucrnepcHble CHCTEMBI CTIOCOBHDI K JAMANH3Y, T.C. OHH MOT'YT OBITH OUHIIIEHBI
OT pasJInYHbIX MPHUMECeH KPUCTANIMYCCKUX BEIIECTB,
3. Hactuup! aucnepcHoit ¢asel MoryT o6aaath SJICKTPHYECKHM 3apsANOM, HO3TOMY KOJUIOHIHEIE
PacTBOPEI 00HAPYIKUBAIOT SIBJICHAE HJIEKTPOIH3A.
4. JUist KOJOMTHEIX CHCTEM XapaKTepHa BeChbMa MeJIICHHAS Auddy3sns.
5. Benudn#a 0CMOTHYECKOTO JABNCHHUS IS KOJTOMIHEIX PacTBOPOB XapaKTEpPH3YETCs MallbIM
3HAYCHHEM H HETTOCTOSAHCTBOM.
6. Kommommnele cHCTEMBI OTIMWAIOTCS —arperaTHBHON HEYCTOHYHMBOCTLI0O W  CIOCODHBI
KOaryJIMpoBaTh I0J BIIMSIHUEM BHEIIHUX BO3/ICHCTBHI.

BOIIPOC 1.3.1. Usyuume nonoocenus, Xapaxmepusyoujue Memoobl noayueHus
oucnepcnvix cucmem. Kakoe us nux nedocmamouno 060cnosanno?

OTBETBI:
l. Komnmomnuble — cucTeMbl,  3aHMMAIONIHE IPOMEKYTOYHOE  TOJOKEHHE  MEMXAy
rpy0OMCIIEPCHBIME U MOJIEKYTAPHBIMH, MOTYT OBITH TOJIY4EHBI JIHOO 00BEIHHEHEEM MOIeKyn
WJIH HOHOB B arperaTsl, IM0O B pe3ynbTare AUCTIEPrHPOBAHMS GOJBIINX YaCTHIL 110 TpedyeMBbIx
pa3Mepos.
2. JluacrieprupoBanne — 9TO W3MENBUECHUE TBEPABIX WIM JKHIKHX Tel B HHEPTHOI, He
B3aHMOJICHCTBYIOIIEH ¢ H3METbYacMBIM BEIIIECTBOM, cpeze.
3. B NpOTHBONOJNOKHOCTH PACTBOPEHHIO HAHCIEPIHPOBAHUE MPOXOJMT, KAK IIPABMIIO, HE
CaMOMPOU3BOJIBHO, & € 3aTPaTON BHEIIHEH paboThI.
4. B omgenbHEIX ciyyasx TBEpHOe TeNO0 HMIH  SKUIKOCTE MOTYT CaMOIPOHU3BOJLHO
AUCHEPrUpPOBATECS B KHAKON cpefie ¢ o0pasoBaHHeM KOJUTOHIHON WM MHKpPOIeTepOreHHOMH
MHO(UNBHOM CHCTEMBL.
5. Ilpumep dusnueckoit KoHaeH A — 06pasoBanue TyMaHa: IIPH NOHHKEHUH TEMIICPATYPLI
BO3/LyXa JIaBICHHE BOSHOIO Napa CTAHOBUTCS BBIUIC PABHOBECHOTO ¥ B Ia30BOil baze
BO3HHKACT HOBas MUIKas (asa.
6. MeTos XMMHYECKOH KOHIEHCAIHH 3aKIIOYACTCS B o0pa3oBaHuK HOBOH a3kl B roMOTeHHO
CpeZie B pPe3yJIbTaTe U3MEHCHHUS COCTABa Cpepbl.

BOIPOC 1.3.2. Haiimu omnowenue ckopocmeil ocedanun kaneier 6005020 mymana,
CCU UX PAOUKCHL PABHBL COOMEBEMCMEeHNo: r1=10""Mm u r>=10"Cxy
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OTBETHI:
1. 10
2. 107
3.1072
4.10°
5.10*

BOIIPOC 1.3.2. B xaxom u3 npusedennwix NpUMepOs 6euyecmeo OUcnepCHol (hazv —
meepooe meio, a 6euecmeo QUCHEPCUOHHOI Cpeobt — AHCUOKOCL ?
OTBETHI:

. ALIMBI, MBUTH, CMOT

. MBUIBHBIE TICHEI, 3MYIbCHH
. TUZIPO30JIU, OPTaHO30JI1

. YTOIlb, CHIIHKArelib

. CTIIABBI, CHTAJLIBI

. He()Tb, MOJIOKO

. MUHEPAJIBI: OIIaJl, HEeMYYT.

=~ Oy W —

~ BOIIPOC 1.3.4. Kaxoe uz ypasuenuii ne credyem ucnonb06ame Ona onpedencus
MONEKYMAPHO-KUNCMUYECCKUX CBOUCME KONNOUOHO-OUCnepcnblx cucnem? O1BETHI:
1. p=¢RT

2. dm= -DAﬁa’r
dx

A =t
3mnrN
4. AX* =2Dr
I
6nrN |

[A€ ¢ — MOJIAIBHAS KOHIEHTPALKS; P — 0CMOTHYECKOE faBienue; D - xoapunuent muddysun.

AONPOC 1.3.5. Haiimu omuowenue ocmomuyecki oaeienuu IAA  JBYX THAPO30JIEH
CEPHACTOTO MBILIBAKA OHHAKOBOH KOHLUEHTPALNH, HO PA3IHYHOI AUCIIEPCHOCTH ¢ pamuycamu
cepuyecknx MOHOYACTHIL COOTBETCTBEHHO 11= 3 10"8M 1 1=6"10"M.

OTBETLI:
1.3,8:10¢
2.8:103
3.0,7
4.5,0
5.11,0

Pelitunr-xourpons 2

BONPOC  2.1.1.  Osuarkomomeco ¢ nonoocenusmu, Xapakmepusyiowumu
nosepxnocmusie senenus. Kaxoe us nux — ueydosnemeopumensio?
OTBETBI:
1. IToBepXHOCTHBIMH HA3BLIBACTCSA TOHKHI TPEXMEPHBIN CIIOW, 00pasyIOIIHCS Ha TTOBEPXHOCTH
KOHTAKTHPYIOLIMX (a3 U UMEIOLIHii KOHEUHbIE Pa3Mepbl.
2. Ha rpamune pasmena »HAKOCTh — ra3 paBHOAEHCTBYIONAS CHIT MEKMOJIEKYIIAPHOro
B3AHMOJICHCTBHS HAlIPaBJeHa HOPMATILHO K MOBEPXHOCTH B CTOPOHY YKHJIKOM (pasb.



3. PabGora, copepimaemas B H30TepMHYECKHX YCTOBHMSX B IPOLECCE NEPEBOAA MOJIEKYIIBI K3
00beMHOM a3kl B MOBEpPXHOCTHBIH ClIOif, paBHA YBEIMYEHHIO CBOGOIHOIM [TOBEPXHOCTHOMI
3HEprus.
4. TloBepxHocTHas sHeprHs — 510 paGora paspbiBa CBA3CH NPH JPOONEHHH TBEPIBIX Tel,
CBJ3aHHAA C YBEJIHYECHUEM TTIOBEPXHOCTH pa3zeia,
5. BuyTpennee nasnenne — 510 cuna, ¢ KOTopoit IOBCPXHOCTHBIH CNIO¥ BO3AeiCTBYeT Ha 06heM
(asbL

BOIIPOC 2.1.2. M3yyume onpedencuus, Xapaxkmepusyioujue npupooy noeepxHoCmI020
Hamsicenus. Kaxkoe uz nux mpebyem ymounenus?
OTBETHI:
1. PaGora oOpasopanusi eaMHHLBI NMOBEPXHOCTH, CoBeplIaeMas MpPOTHB CHJ BHYTPEHHEro
HAAaBJIEHHA, HA3EIBAEeTCA MOBEPXHOCTHLIM HATSKCHUEM.
2. Bemunna © - [OBEPXHOCTHOE  HATSOKCHHE  — ABIseTCs  Ko3(dunuenTom
IIPONOPIHOHANBHOCTH MEkKAY paboTOM, 3aTpavyeHHOM Ha H3MEHEHue MIomaH TIOBEPXHOCTH H
9TUM H3MEHEHHEM TIONAIH.
3. CornacHo 3KCIEPUMEHTAIBHBIM JAHHBIM [OBEPXHOCTHOE HATKEHHUE NHHEHHO YMEHBLIACTCS
C POCTOM TEMIIePaTyphl BILIOTh [0 KPUTHYECKOIA,
4. Benmduna o XapakTepusyer MEXKMOJICKYIIAPHOE CHEIUIEHHE, [TOJIIPHOCTD JKHAKOCTH H CBA3aHA
¢ AUIONLHBIM MOMEHTOM, NOJSPH3YEMOCTBIO BEIIECTBA H AHIIIEKTPHYECKOH POHHLASMOCTBIO.
5. Bce yTBepaieHus cripaBe/uBEL

BOIIPOC 2.1.3. B xaxom cayuae nepexo0 Kk caedyioujeMmy gpazmenmy 6wioda
ypaesnenue aocopbyuu I'ubbca nedocmamouno obocrosano?
OTBET:
1. U3smenenue cBOGOHOI SHEPIHH MOBEPXHOCTHOIO CIOS:

dF = odd+ Ado + ) pdn, + Y ndu, (1)

2. o ananoruu ¢ ypasnenuem I'n66ca-/lrorema:

Ado+ 3 ndu, =0 @)

3. OrpaHHYHBasCh TOJBKO H30TEPMHYECKUME liponieccamu ¥ pasaenus 00e YacTu ypaBHeHus (2)
HA A,. monyuuM, do = —Z I'.du,

4. [lnsi OunapHol cmcrema (uHgexke 1 — PaCTBOPHTCb, 2 — pPACTBOPEHHOE BEIECTBO
do =-I'dy, —T',du,

5. Tax xak du = RTd Ina, nomyckas 3aMeHy aKTHBHOCTH Ha KOHIEHTPALHIO 1S pa30aBIeHHBIX

PacTBOPOB, NOTyduM I = —— . do
RT dc

BOINIPOC 2.1.4. /lna rxaxux us npusedenpix sewjecms 8 ciayuae 60OHbIX PACMEOPOS
eenuuuna do/de 6onvwe nyna?
|. HEOpraHUYECKHE 2EKTPOIHUTEI
2. Opranu4ecKue KUCIOThI
3. cnupTHI
4. benku
5. cnoxubie 3DUpEL

BONPOC 2.2.1. Ipoananusupyiime ypasnenus, Xapakmepusyloujue ROGePXHOCMILoe
Hanvicenue  u - noeepxnocmuyio suepeuro. Kaxoe us nux mpebyemes Oononnumensuo
ymounume?

OTBETHEI:
1. Aw = gAd
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dc

2, 0=
dA T.P.n
3. U=0- T[ﬁj
dar ),
4. d—G = const
drT
_(dF
5. -
dA V.T.n

BOINIPOC 2.2.2. Hsyuume nonoocenus, xapaxmepusyioujue HpUpooy aocopoyuoHnbIX
cun. Kakoe us nux ne coomeememsyem cospemennbizm npedcmasienisam?
OTBETHI:
. AncopOuuOHHBEIMM HA3BIBAIOTCS CHIIBI MEKMOJEKYIISPHOTO  B3AUMOJEHCTBHS MEKIY
MOJICKYJIaMH HJIH aTOMaMH, HAXOJAIIHMHUCS B Pa3HBIX (l)EISEX.
2. Kax cuner ocoboro poaa ajAcopbIHOHHBIE CHIBI  OOJNANAIOT OPHEHTAIMOHHBIM,
WHIYKIHOHHBIM H JHCIIEPCHOHHBIM B3aUMOACHCTBUEM.
3. Jlna noHHMMaHWs NPUPOIBI anCOPOUMOHHBIX CHN HEOOXOMHMO YYHUTBIBATE, YTO B aKTE
aacopbuun Monekyna ancopbara B3aMMOMEHCTBYET HE C OJIHHM, 4 CO BCEMH GiKaiilimM
aTroMam¥ aacopbeHTa, T.e. ¢ 06BeMoM.
4. Tonmmna ancoOpOUMOHHBIX CIIOEB MOKET HOCTHIATh THICSY AHICTPEM, ITOT (GaKT yKa3bIBaeT
Ha JIalTbHOJIEHCTBHE afCOPOLMOHHBIX CHIIL
5. Teopust MEKMONEKYIAPHBIX CHI IOKA3bIBAET, YTO BCE TPH KOMIIOHEHTHI JHEPrUH
MPUTSIKEHUSA: OPUCHTANMOHHAA, HHJYKIMOHHAS M JMCIEPCHOHHAS COCTAaBIAIONIHE OoGpaTHO
NPONOPLHOHATIBHBI IIECTOH CTEMNEeHH PacCTOAHMS.

BOINIPOC 2.2.3. Kakas u3 npusedennvix 3aeUCUMOCMENl HA3LIGACICA uzomepmoii

aocopbyuu?
OTBETHI:
l.a=f(T)
2.a=1(P)
3.P=AT)
4. P =f(a)
5.T=1(P)

BOITPOC 2.2.4. Hsywume Kpuesle, npedcmasisiomue 3a6ucuMoCHb KOMUYECHGA
adcopbupyemozo 6ewecmea (opounama) om Oagnenus ¢ 2a30606 aze (abeyucca) Ong
medepasnoi nosepxrnocmu pasoena meepooe meno — 2as. Kaxas uz xpuswvix xapaxmepna 05
meopuu aocopbyuu bIT?

OTBETBHI:

ol il ke i
| |

I /

b L e T ) AR 1o R TR SR T
BOIIPOC 2.2.5. lpoananusupyiime ypaeuenis, onuceicaioujue aocopbyuro na meepdot

U dIcUOKot noeepxHocmu pasoena @as. Kakoe uz nux sensemes smuupuieckum?

OTBETHI:
l. a(l+kP)=a, kP k — xoHcTanTa

max
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o

2. lga =lgb+1lgP b, n — KoHCTaHTHI
n

X el L C — KOHLIEHTPAITHs

1+ ke

kP 1P,

G = ‘ Ps — naBnenme maceuenHoro napa

P P

l=——1+(k-1)—

P, 5

3. @=K,P K — xoncranra ['enpu

PeiiTunr-xosTpons 3

BOMIPOC 3.1.1. Hsyuume nonosicenus, xapaxmepusyioujue aocopbyuio na mexegasnoii
noeepxnocmu meepooe meno — 2as. Kaxoe us nux me coznacyemes ¢ ucxoOnvimu noioycenusmuy
meopuu adcopbyuu Jlenzmiopa?

OTBETHI:

1. Ancopbuus Momexyn aacopOTHBA MPOMCXOJUT HA AKTHBHBIX LCHTPAX, HaXOMAIHXCS Ha
TIOBEPXHOCTH TBEPIOro afacopOeHTa.

2. Ancop6upoBaHHBIC MOIEKYNBI YIEPKHBAIOTCS AKTHBHBIMMU LUCHTPAMH TONBKO B TEYCHHE
OTIPEJIENIEHHOr 0 BPEMEHH, KOTOPOE HE 3ABUCHT OT TEMIIEPATYPBL.

3. [lloBepxHocTHas KOHLEHTpauus ajcop6THBA NPOHOPHHOHAIFHA  OABICHUIO Ta3a M
KOHICHTPALUH CBOOOJHBIX aKTHBHBIX IIEHTPOB.

4. BenencTsme Maioro pajdyca geHcTBus aJICOPOLUMOHHBIX CHJI M HX CHOCOOHOCTH K
HACBIUICHHIO ~ NOBEPXHOCTb  afcopOeHTa MOMET OBITh  3arMoNHEHA TOJNBKO  OJHHM
MOHOMOJIEKYJISIPHBEIM CJIOEM a1copOTHBA.

5. AncCOpOMpoOBaHHbIE HA COCCOHHX AKTHBHBIX LCHTPAX MOJIEKYNIBI  ancopOTHBa He
B3aUMOJIEHCTBYIOT MEXAY COOOI.

6. AzcopOuus NpeiCTaBNsSETCS KAK KBA3HXMMHYECKAS DeaKiis MEKy MOJICKYTOH rasa M
AKTHBHBEIM LIEHTPOM, B PE3YJIbTaTe KOTOPOii 0Gpasyercs ancopOupoOBaHHBI KOMILIEKC.

BOHPC 3.1.2. Kaxyio uz npusedennvix eenuuun onpedensem vacmnas npouzeo0Has om
MEPMOOUHAMUYECKO20 NOMEHYUANA 10 NA0Wadu?

dc
dA I.Pe

OTBETHI:

1. xumuyeckuii moTeHIMan

2. BHYTPCHHSIS 2HEPTHS

3. NOBEPXHOCTHOE HATSHKEHHE
4. NOBEPXHOCTHAS AKTUBHOCTE
5. cBoOoIHAas IHEPrusl.

BOIIPOC 3.1.3. [lpoananusupyiime ciedyiouue ucxoousie noioicenus meopuu
monexyuapnon  aocopoyuu  IHoranu. Kaxoe us wux wne coomsemcmeyem COBpeMeHHbIM
MeopemuYyeckuM U IKCHEPUMEHMANLHBIM OAHHBIM?

OTBETHI:

1. Ancopbuust oBycnosnupaercst TONbKO (DHIHYECKMMH BaH-mep-BaarscoBbiMK chiamu. Ha
TMOBEPXHOCTH a/ICOPOEHTA HET AKTHBHBIX LECHTPOB.

2. AZICOPOLHOHHBIC CHNBI JCHCTBYIOT HA PACCTOSIHMS, NpPEBBLIIIAIONIHE pa3sMepsl OTHENbHBIX
MOJIeKyn afgcopdrusa. OOpasyercs ancopOHMOHHEIH 00HEM.

3. Kaxpmas Touka BHyTpM ancopOIMOHHOrO o6beMa XapaKkTEePU3YeTCs: ONpeJieIeHHBIM
3HAYEHHMEM AJCOPOIMOHHOTO HOTEHIHATIA.
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4. AncopOLUUMOHHENH MOTEHIMAN IPEACTAaBIACT Co00M H30TEPMHYECKyI0 paboTy CHKATHS rasa
(mapa) npu nmepesone ero u3 0OGBLEMHOI (hasbl B oGmacTe MOBEpXHOCTHOMO COS ¢ JlaBIICHUEM,
OTJIIHYHLIM OT PAaBHOBECHOTO.
5. [HeifctBHe afCOPOLHMOHHBIX CHI 1O MOpE ynaneHust oT Mex(pasHOH TOBEpPXHOCTH
YMCHBIIAETCSA U Ha HEKOTOPOM PACCTOSIHHM PABHO HYJIIO.
6. 3aBHCHMOCTH aJCOPOUHOHHOrO TOTEHIHANA OT a/IcCOPOLOHHOr0 00BEMA HOCHT HA3BAHHE
XapaKTePUCTHYIECKOH KPHBOI.

BOIIPOC 3.1.4. Kaxoit u3z nepeyucnennvix IKCNEPUMECHINANbHBIX  MeMOO08 He
nO36015em onpeoensinG NOGEPXHOCMHOe Hamaicenue?
OTBETHLI:
1. MeTox MakcHMaIbLHOTO JaBICHES y3bIpbKa (MeTog Pebunnepa)
2. Meton nepemeltenns mapHka B JHUCIEPCHOHHOM cpee
3. CranarMOMEeTPHYeCKUH METO OTPBIBA KATLIM JKHIKOCTH
4. TeH3uMeTpHYCCKHH METONT OTPBIBA KOJBIA
5. MeTon KalMIUIApHOTo TTOqHATHS YKHAKOCTHL.

BOIIPOC 3.1.5. Hzyyume nonooicenus, Xapakmepusyioujue adcopbyuio Ha medxcgasioii

nosepxnocmu meepooe meno — zas (nap). Kaxoe us mux cywecmeenno omuuvaemes om
OCHOGHDIX NONOJICEH ULl MEOPUU NOIUMONCKYAAPHOT adcopbyuy napos bpynayspa — Smmemma
— Tennepa?

OTBETHI:

I. Ha noeepxmoctd TBepnoro ancopGeHTa HMeIOTCSH HCPaBHOLEHHBEI B 3SHEPrETHYECKOM
OTHOLUEHHS aKTHBHBIC LCHTPAL.

2. Ancopbriust muorocnotina, Kaxaas MOJIEKYJIa IIEPBOTO CIIOS CIIYXKUT LEHTPOM JULSL a/ICOPOIHH
BTOPOrO H MOCIEAYIOIINX CIIOEB.

3. Tlepsbiit cnoit axcopGruBa obpasyercs B pesyibTare JeHCTBHS Ban-mep-BaanscoBRIX cul,
TOCNEAYIOUIHE — B Pe3yJIbTaTe KOMIIEHCALIHH,

4. AncopGupoBannas (haza npejcTaBNseTCs Kak COBOKYNHOCTb acOpOHPOBAHHBIX KOMITIEKCOB
—— MOJICKYIIAPHBIX LICIOYEK, KOTOPBIC JHEPreTHYECKH HE B3aHMO/IEHCTBYIOT JIpyT C JPYTOM.

5. TernoTsl ancopOLUUK €AMHUYHOTO W JABOMHOIO KOMIIIEKCOB NPHONH3UTENBHO OJJMHAKOBLI H
PaBHBI TEIJIOTE 00BEMHOM KOH/ICHCAIIHH,

6. AZCOPOLHIO MOJIEKYJ Hapa MOKHO paccMaTpuBaTh Kak CepHIO KBA3MXHMHUECKHX peaKiiuif
obpasoBanus aACOPOLHOHHBIX KOMILUIEKCOB,

7. Ilpy 3HaveHMAX HaBJCHHA B Ta30BOif (haze, mamexmx OT NABNEHHS HACHINIEHHOrO napa,
06pasyercss MOHOMOJIEKY ISIPHEIIT CIIO.

8. Ilpu yBenuuenun naBieHHs B rasoBoii (ase wHCIO CBOGOIHBIX AKTHBHBIX 1I€HTPOB
COKPAIIAETCS, @ YHCIIO0 KPATHBIX KOMILIEKCOB PAcTeT.

9. ObbeMHas KOHACHCALMS [1apa TPOUCXOTHT NPy TOCTHKEHHH JABJICHHH, PABHBIX HABICHUIO
HAaCBILICHHOTO Napa IpH AaHHOH TeMIeparype

10. TIpennmomaraercs, yto mnomans, NpUXOJAIASACS HA OJHY MOJICKYJNy afcopOTHBa B
IOBEPXHOCTHOM CJIO€, - TIOCTOSIHHAS BEIHYHHA. JTO JAeT BO3MOKHOCTD BLIYHCIINTE BEJIMYUHY
YACIBHOM MOBEPXHOCTH aacopOenTa.

HpomeayTounast ATTECTALMA MO HTOraM 0CBOCHIST A CLIHIIHEI
(KOHTPOJbHBIE BONPOCHI K YK3aMeHY)

1. Crpyxrypa  jmcnepcHBIX — cHeTeM. Jlncnepenas  dasa,  aucnepcuommas  cpeg.
KOJIM4eCTBEHHbIC XapaKTePHCTHKH JUCITEPCHOCTH

2. Knaccudukaust JUCnepeupix cucreM: o arperaTHoMy COCTOSHHIO JMcCHepcHoil (haskl u
AMCTIEPCHOHHOH CpPE/IbL, 110 KOHLUEHTPAIHH, 1O XapakTepy B3aHMOCHCTRHS JHCIIePCHOI
(ha3spr ¢ qECTICPCHOHHOI Cpe/ioi.
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Iouatue o nmuoQnibHLIX 1 MHOQOGHBIX JMCNEepeHbIX cuctemax. OcobeHHOCTH KOTNOWAHOIO

COCTOSHHS BEILECTBA.

Cycriensun u ux cpoiictsa. ITonyuenue. ArperaTusuas yCroM4HBOCTh 1 OIIpEAEIBIoLLIIE e

(axropel. CelnMenTaIMOHHDIH aHanu3 cycnensmid. [lacTer.

IMYJILCHH, TICHBI U ux cBoiicTBa. [lonyuenue. Twel SMYJIBLCHH. Y CTONUHBOCTD IMYITBCHIT 1

HeH W €€ Hapywenye. (DakTopbl  YCTOHUMBOCTM SMyiabcuii u  men.  CsolfcTsa

KOHLEHTPHPOBAHHBIX H BbICOKOKOHLEHTPUPOBAHHBIX IMYIILCHIL.

MeToast nomy ents U OUHCTKH KOJUIOUTHBIX PACTBOPOR.

MonexyIsIpHO-KHHCTHYICCKHE H ONTHYCCKHE CBOMCTBA KOJIOMIHBIX CHCTEM. bpoynosckoe

Aswikenue (ypasuenue DiHmTeiina), auddyzus ypaBuenusa Duka), 0CcMOTHHYECKOE

Jasnenne. Mx Blaumocnsss.

Ceanmenranms. CeAMMEHTALMOHHAS YCTOHYNBOCTE M CEAMMCHTAHONHOE paBHOBECHE.

LlenTpudyra u e mpuMeHCHUE T HCCTICTOBAHUS KOMTOMIHBIX CHCTEM.

Paccensanne u noromenue cgera. Ypasnenue Pases. YILTPAMUKPOCKOIMS U MEKTPOHHAs

MHUKPOCKOIUA KOIVIOMAHBIX cuctem. Oripeaeiienue Gopmbl, pasMEpOB M MACCHI KOJLIOHIHBIX

YACTHIL.

. TepmMoannamMuka [OBEPXHOCTHBIX  SBJICHHUI, Tepmonnnamuka mnopepxnocTHOrO  Chi08L,

[losepxuoctnas sueprust ['nGoca W NMOBEPXHOCTHOE HATSHKEHMUE. Metousl onpenenenms

[IOBEPXHOCTHOI'O HATSHKEHHS. 3aBHCHUMOCTD MOBEPXHOCTHOIO HATAKEHUS OT TEMIIEpaTyPBl.

. CBsi3b  TOBEPXHOCTHOH sHeprun ['ué6ca u MOBEPXHOCTHON sHTanenun. Kpaesoit yron

cMaunBanug. TepMOAHHAMUYCKAE YCIOBHS CMAYHBAHUS 11 pacrekanus. I'mapodunsaocts U

rHAPOPOOHOCTL NOBEPXHOCTH TBEPBIX TEJ.

- AzicopOuList HOBEPXHOCTHO-AKTHBHBIX BeinecTs ([JAB). Tepmoauuamuka agcopGuun. Boisojy
ypasrenust I'n66ca. IloBepXHOCTHO-aKTHBHBIE H HOBEPXHOCTHO-HHAKTHBHEIE BEIICCTBRA.

. M3oTepma  nosepxHOCTHOTO HaTsokeHMs. Ypasuenue LLIHIIKOBCKOTO. llorepxHocThas
akTuBHOCTb. [lpasuno okino-Tpaybe. Vpapueuue Jlenrsnopa s mMonomonexysspHOi
aJICOPOILHH. .

. Opuentamus monekyn [TAB B IoBepXHOCTHOM clioe. Onpenesnenye MIOMAAIN, 3aHEMAEMOt
Mosexysiol [IAB B nackimennom ancopbumontom cioe. Ascopbums [TAB w3 pacTBOpOB Ha
TIOBEPXHOCTH TBEPALIX TEJI.

Ilpupoza onekrpuueckux ssieHuil B JHCHEPCHBIX cHCTeMaX. MEXAHNAM RO3MUKHOBEHUS
JICKTPHYCCKOrO  3apiajia  Ha rpanuile pasgena  jasyx (a3,  CrpoeHue JIBOWHOTO
IEKTPHYCCKOTO CIIOL.

- Munenna, crpoenne muuemist ruapodoGHOro 307, 3apsi u SIICKTPOKHHETHUECKHT
HOTEHINAT KOJUIOHAHOH H4acTHIbL. SIBNeHHE repesapsyiky KOJUIOMAHBIX YaCTHIL,

. DICKTPOKUHETHYECKHE sIBIEHus. DnekTpodopes. Cpssn 3JEKTPO(POPETHISCKOM CKOpoCTH
KOJUIOWJIHBIX YACTHI[ ¢ HX JICKTPOKHHCTHUECKHM MOTCHIMAIOM (YPaBHCHHUE | eNbMIosnia-
CMOayxoBCKoro). nexrpothoperiyeckas MLOJIBUIKHOCT. DAEKTPOOCMOC.
DNEKTPOOCMOTHYECKHI METO H3MEPEHHSI HIEKTPOKHHE THYECKOTO IOTEHIHANA.

. YCTOHUHBOCTE W KOATYIAIHS KOJJIOHAHEIX cHeTeM. CelMMEHTAIIHORHAS W arperaTuBHas
YCTONIHBOCTH KOJUIOMAHBIX CHCTEM, ATPCETalis U Ce/INMCHTAIHS JacTHI JucnepcHoil dasol.

). Koarymaumst u Qaxropel, eé pbisbBatomme. Meiennas Obicrpas koarysiust. [Topor

Koarynauuu, ero ompezeneune. Ilpasuno Hlynpue-—Tapuu. Koaryisums soneit cmecamu

SNEKTPOTUTOB. [IpaBuilo a/UIMTHBHOCTH, AHTArOHA3M M CHHEPTH3M HOHOB.

). Baskoets pactBopoB. OTKIOHCHHE CBOICTB PacTBOpPoB 0T 3akoHOB HeloTona. Vpasuenne

Bunrama. Tlprumibl aHOM@ILHOH BA3KOCTH pacTBOpoB MoiauMepos. MeTop! H3MepeHus

BA3ZKOCTH pacTBOPOB

21. @akrophl yeroitunpocti pacTopor. THkcoTpoTHs CTylHel u reneit. Cunepesuc.
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Konrpoaupyioune nporpammer aust camMocTosiresHoil paboThl CTYIEHTOB
(TecToBnie 3a1anms)

KOHTPOJIMPYIOIIAS IPOI'PAMMA 4.1,

BOITIPOC 4.1.1. lIpoananuzupyiime HudICenpugedeilble noaodIceHus,
Xdpaxkmepusyioujue Mexanuzm  00pasosanus  060UHO20  anekmpudeckozo cios, Haidume
NONI0JCEHYUE, ABAAIOUfeECs TGO HeGepHbIM, 1UB0 chopHbiat!

OTBEThI:

1. Dnextpudeckue sBIeHHS Ha Mex(asHbIX NIOBEPXHOCTAX — CJENCTBUE H3OBITOYHOM
MOBEPXHOCTHOH SHEPIHU — PE3yJILTAT B3AHMONCHCTBHS CONPHKACAIOUMXCS a3 Mexay coboii.
2. Cnenndpyecxas agcopbiys HOHOB — [ICPEXOJ M3 XHAKOH (ha3bl B MOBEPXHOCTHBIH CIIOM
YacTHLl JHCIEPCHOH (pasbl — CONpOBOXKAAETCS Mepepacipe/iesieHeM 3apaoB B obnacta
TNOBEPXHOCTHOIO CJIOS.

3. Ecnu mexdasHas nosepxuocTs 06pazoBana BELIECTBAMH, HE CHOCOOHBIMH OOMEHMBATHCH
3apsjiamMH, TO JABOMHOH JNEKTPHYECKHH cloif  Moxker oOpazoBarecsi B  pe3yJnbTare
OPHEHTHPOBAHHUS NOJAPHBIX MOJICKYIL.

4. Ilepexoj1 HOHOB UIH TEKTPOHOB U3 OXHOM (asbl B JAPYIYIO Ha rpaHylle pa3jaerna Has3blBaeTcs
NOBEPXHOCTHOH gucconHaluei.

5. Ancop0uus HOHOT€HHOTO MOBEPXHOCTHO—AKTHBHOIO BELIECTBA MOJKCT NPOHCXOAUTHL Ha
TPaHHLC JIByX HECMCIUMBAIOLIUXCS KUAKOCTEH, Hanpumep, BoAE! U Gensona. [Tonapuas rpymma
MOJIGEYJIBI ~ TIOBEPXHOCTHO ~—  AKTHBHOIO BElIECTBAa, obpameHnas k Boxme, Gyzmer
AHCCOLMUPOBATD; B PE3yJIbTATE IMCCONMALINT MeXK(A3HAs MOBEPXHOCTL IPHOOGPETACT 3apsijl.

6. Ecin B cuctemy merain — Boma mo0aBuTh XJNIOPUCTRIE HATPHH, TO 3a cueT usbuparenLHolf
ancopObuuy aHMOHOB XJNOpa Ha META/IE TOSBHTCS W3GBITOYHBIA OTPHLATE/LHEIH 3apsa, B
Onuznexaiem cnoe pactopa GyeT H3OBITOYHEIH MONOKUTEIbHEI 3apsJl U3 HOHOB HATPHSL.

7. Tlpu XoHTakTe MeTanna ¢ rasosoit (asoil mpoucxoxuT NIEPEX0/] SJIEKTPOHOB OT METaIa K
rasy. Mexda3sHast MOBEpXHOCTS 3apsKaeTCs.

BOITPOC 4.1.2. Hszywume nonosicenus, xXapakmepusyioujue Mexanusm oopazosanus
0BOUHO20 ClIOA UOHOG HA nPpUMepe 06paz06anus 3015 cyrvpama bapus. Kaxoe us nux mpebyem
ymounenus?

OTBETHI:

1. Tlpu criuBaHuyM BOAHEIX PACTBOPOB XJIOpHIA Gapust u cynedpara natpus oGpasyercst 301b
cynsara Gapus.

2. B 3aBHCHMOCTH OT yCnOBHH (KOHLEHTPAmHUsi KOMIIOHEHTOB, TEMIIEPATYPBl M IPYIHX)
obpasyroTes MEKpoKpucTamnkn BaSO4 Goubineit win MenbIeit JMCIEPCHOCTH.

3. Ecnn MCXOJIHBIE KOMIIOHEHTBI B3SIThI HE B CTPOTO CTEXHOMETPUUYECKHUX COOTHOLICHHSX, TO
HOHBI GapHs UITH CYIb(AT-HOHBI MOTYT OKA3aThCS B 3HAYHTETBHOM H30bLITKE.

4. Ilpu u3ObITKe, HAaNPUMeD HOHOB GapHs, OHK HAYHYT MEPEXOHTH U3 pacTBopa B TBEpYIO (a3zy
H 3aHHMATh BAKAHTHBIC MECTA, JOCTPAUBAS KPUCTAUINYECKYIO PEIICTKY.

5. Tlpu sTOM TBepias (hasza MPHOOPETACT IIOJOKHUTENBEHBIIL 3aps, AKHIAKaA — OTPUIATEeNIbHBIH.
H30brTouHbIE CyNBOAT-HOHBI BCIEACTBUE KYIOHOBCKOTO B3aMMOICHCTBHS MOATSHYTCA M3
pacTsBopa K ancopOMpoOBaHHEIM HAa NMOBEPXHOCTH HOHAM Gapus — oOpasyeTca NBOMHON cioi
HOHOB.

6. Moubl Gapus, BEI3BIBAIOIME B JAHHOM CNY4Yae BO3HHKHOBEHHE Mex(a3HOro IOTeHIHAana,
Ha3bIBAIOTCA MOTCHIIHANOIPEAEIISIOIUMH.,

7. Cynbar-uOHBI, KOHUEHTPHPYIOLIMECS B pPACTBOPE OKOJIO 3apSHKEHHOH  MOBEPXHOCTH
KPUCTAIIIOB CyJib(haTa OapHst Ha3LIBAIOTCS IPOTHROMOHAMH.

BOIPOC 4.1.3. Hzyuume nonooicenus, 060cnosuisaiouyue 661600 MEPMOOUHAMUYECKO20
COOMHOWIENU  MeJICOY  INEKMPUHECKUM NOMEHYUAROM U  NOBEPXHOCIMHBIM  HAMSICeHIUEM
(ypasuenus Junnmana). Yrasxcume nemounoe.

OTBETHBI:
1. Msmenenue snepruu ['uG6ca 1oBepXHOCTHOTO CII0S
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dG = =8dT + VdP + odA + (Odq (1)

[/€ (¢ — DIIEKTPUYECKUI MOTEHIMAN, § — 3aps/T TOBEPXHOCTH.
2. Mi3smeneHne MOBEPXHOCTHOI SHepruu npu T=const u P=const

dG = odA + @dq )
- [lomueti auddepennman

dG:CTdA+AdO'+(/)dq+Qd(0 3)

4. Borudras TpeThe YPaBHEHUE U3 BTOPOTO, MOJydaeM LT -4,
do A
TJIE A — 3apsiji CMHHUIIBI TOBEPXHOCTH.
5> CornacHo ypasHenuto Jlunnmana npe o60M MexaHusMe o6Gpa30BaHMS MBOMHOIO CIOS
YBEITHUYCHHE MMOTCHIHAIa BCcerga [PUBOJHT K YBECITHYCHHIO IMOBEPXHOCTHOI'O HATAMKCHHA.
6. U3 conocrasnenns ypapuenuit Jiunmmana u Tu66ea crenyer ¢ 4 =Fzr
rae I' — u30pITOYHAs KOHLEHTPAIMA HOHOB B IOBEPXHOCTHOM CJIOE.
BOIIPOC 4.1.4. Hsyuume cxemvr cmpoenus muyean ons Kakozo cayuas dopmuposanue

KOLOUONBIX HACHIUY NPOUCXO00UM RYMEM NOBEPXHOCHIHON OUCCOYUAyUU?
OTBETBI:

1 {[m(ZnSInZn* 1(n- x)SO} }xSO*

2. {[m(Si0,)nSiO; 12(n—x)H " }2xH *

3. {[m(BaSO,)nSO; 12(n—x)Na*}2xNa*
. AUm(AgD)ndg " 1(n—x)NO; }xNO;

s. {[m(H,SnO,)nSnO** 12(n - x)CI }2xCl~
6. {m[Zn(OH),1nZn*" -2(n—x)CI™}2xCI~

BOITPOC 4.1.5. Kaxoe us onpedenenutl, xapaxmepusylomux snexmpoKunemuieckue
AGINCHURA, MOJICHO CHUMAMb RPOMUCOPEHUBHIM ?
OTBETHI:
l. JSlBnewne nepenoca OKMIAKOCTH TIOX ICHCTBHEM BHEIIHErO OJNEKTPHUCCKOTO MO,
HaOmonaeMoe B KaNMUAPDHO—IIOPHCTEIX TeNaX, 4 TAaKXKe B ONMHOYHBIX KAIMIUISPAX,
HA3BIBACTCS JICKTPOOCMOCOM.
2. llepememienne uacTHL JAHCIEPCHOH ()asbl B OIEKTPHUECKOM IIOJE OTHOCHTENBHO
JHUCIEPCHOHHOHN CpeNbl HA3bIBACTCs NEKTPO(hOPE3OM.
3. BO3HHMKHOBEHHME Pa3HOCTH NOTEHUMANOB MMy JBYMs CTOPOHAMHM IOPHCTOH Amadparmsl
NpA TPONYCKAHHH HYepPe3 HEEe BOIBI JIMOO MEXTy KOHLAMH OAMHOYHOTO KaNWjapa NpH
NPOTCKAHHH YEPE3 HETO BO/IbI HA3KIBACTCS MOTEHIIHAIOM TEUESHUSL.
4. TosBnenue pa3sHOCTH NOTECHUMAIOB MENK/Y ABYMS OSJEKTPOAAMHM, DACIONOKEHHBIMH HA
Pa3HOH BBICOTE COCYad, B KOTOPOM OCENAeT (IEPEMCINACTCs) CYCIEH3MsSI MEJIKOIMCTIEPCHOTO
KBapL@a, HA3LIBACTCS MOTEHI[HAJIOM OCENaHUsI A MOTSHIMAIOM CEIMMEHTALIHH.
5. DIIEKTPOKUHETHYECKHE SIBICHHUS! IIPOSIBIISIIOTCS TeM ciiabee, ueM MesThue YacTHIBI AUCIIEPCHOM
(hasbl, 1 MCUE3AIOT COBCEM TIPH NEPEBOJIE AUCIIEPCHO CHCTEMBI B MOJIEKYIIAPHEIA PACTBOP.
6. IlpmunHa  JJIEKTPOKMHETHYECKHX  SBJEHHH  3aK/IIOYAETCS B CYIIECTBOBAHHH
NPOTHBONOIOXKHbIX 3aPsI0B TBEPAOH U JKHAKOH (pa3 CHCTEMBI.
7. PasHOMMEHHOCTH 3aps0B (a3 NpPHBOJAMT B CIydYac HEIOIBHIKHOTO IOPHCTOrO Tela B
3JIEKTPHYIECKOM IOJIE K MePeMELICHIIO TTOIBHKHBIX IIPOTHBOMOHOB BMECTE C JKHAKOIL (ha3oit.
8. CywHOCTE SNEKTPOKMHETHYCCKHX SIBICHHMH 3aKMOYaeTcss B TIEPEABIKCHHHM YaCTHII
aucnepcHoi  (aspl ¥ AMCIEPCHOHHOIl CPEAB NPH IPUIOKEHMM K CHCTEME pasHOCTH
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NOTEHIHANIOB MM, HA000POT, B BO3HHKHOBEHHIO PA3HOCTH MOTEHIMAJIOB IpPH OTHOCHUTETEHOM
nepeMeleHnt (Gassl 1 Cpebl.

KOHTPOJIMPYIOLIASI IIPOTPAMMA 4.2.

BOIPOC 4.2.1. lIpoananusupyiime paccyscoenus o nPUPOOeE INEKMPOKUHEMUYECKO20

nomenyuana u ykascume owmuooyHoe?

OTBETHI:

1. DrneKTpoKMHETHYECKHH TOTeHLHAT — 5TO ANICKTPUIECKHI TOTEHIMAN, OTCUUTHIBAEMEIN OT
'PAHHULEL CKOJIBXECHHS 10 YpOBHA B MKHIKOH (hase, JIOCTATOYHO YIAEHHOro OT MexdazHoM
IPaHHLbI pa3jena.

2. I'pannna cKOJIBKEHNS YCTAHABIMBACTCS [IPH OTHOCHTENBHOM TIICpEMEIIeHHH (a3, HarpuMep
TIPH TEYCHUH XXH/KOCTH BAOJIb TBEPAO MOBEPXHOCTH.

3. HeB0o3MOIKHO yKa3aTh TOYHOE TIONOKEHHE [PAHHUIB] CKOJIbIKEHHS.

4. C 0CTaTOYHOH YBEPEHHOCTBIO MOKHO [IpCATIONOXHTE, YTO MEPBLIM CIIOH MOHOB M NepBbIif
CIIOH MOJICKYJI BOJIBI, CMaYUBAIOLINX TBEPAYIO (asy He NMepeMemaloTes OTHOCHTEILHO TBEPAOH
(asbl IpH TEYEHUH KUTKOCTH.

5. DIEKTPOKMHETHYECKUH MOTEHIHAT BO3HUKACT IpH OTHOCHTENIBHOM IlepeMelneHus (a3 mon
NeHCTBHEM IIPUJIOKEHHOTO 3JIEKTPUYECKOTO OIS,

BOIIPOC 4.2.2. Paccmompume nonooicenus, onucelealoujue mexanuzm 00pasoeanus
0601020 BNEKMPULECKO20 CNos uOH0G. Kaxoe u3z mix HPOMUBOPE UM IKCREPUMEHINANLHBIM
oannvim?

OTBETHI:

1. Ha rpanune Boga — TRep/bIil itomua cepebpa B Boay GyyT nepexonuts IPERMYIIIECTBEHHO
HOHBI cepeOpa, Tak Kak OHH GoJiee IHAPaTHPOBAHEL.

2. IlosepxnocTs Homuna cepebpa Gymer UMETH HEKOTOPEIH H3OBITOK HOHOB 1071, KOTOPBI CO
CTOPOHBI BO/IbI OynieT HeHTpanu3oBan H3OBITKOM HOHOB cepeGpa B IIPHIIETAIOLIEM CTI0E.

3. OTOoT mpomecc mNpPHBENET K BOSHUKHOBEHHIO MEK(asHOro ckayka I[OTEHIUATIOB,
NPENATCTBYIOIICTO MalibHEHIIeMY Mepexo1y HOHOB.

4. Jlpoiinoii cioif MOHOB o6pasyercs He CaMOMpOM3BOJIBHO, & B pe3ylbTaTe YMEHBIICHHS
IHEPruu ﬁOBCpXHOCTHOFD CIIOA.

5. B pesymsTaTe npomecca mepexosa HOHOB YCTAHABIMBACTCS paBHOBeCHE, KOTOPOMY
COOTBETCTBYET ONPE/IC/ICHHOE 3HAUYEHHE CKAYKA ITIOTEHIIHATIOR.

BONPOC 4.2.3. Kaxoe uz senenuii nabniodaemes, ecau scudxocmes 1mnod GAUAHUEM
PA3NOCMY NOMEHYUANOE NEPEMELYACTICS YEPe3 NOPUCIYIO HEROOBUICHYIO MEMOPANY K ooHomy
U3 AMeKmpoooa?

1. DnexTponus

. anexTpoopes

. TIEKTPOOCMOC

. ¢ pext Kpunke

. ¢ dexr Hopua

. JNEKTPOHAIIH3.

BOIIPOC 4.2.4. Kakas M3 yKasaHHBIX JuOHil - Gomee BCPOSITHAsI TPAHULA CKOIBIKEHHS TIPH
MePEeMCLUCHHH MHUIIEIUIBI B SJIEKTPHYECKOM T0JIe?

OTBETBI:
3+
n-Fe

{m[Fe(OH),]
BOIIPOC 4.2.5. Jlna kaxoro ciy4as GOpMHpOBAHHE KOJNIOUIHBIX YACTHIL MPOHCXOJAT MyTEM
MMOBEPXHOCTHOH HOHH3AIHK?

O o

Cl™} E3x-Cl"

3(n— x)

OTBETHI:
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1 {lm(Au) - nAuO; |(n - X)K " }xK™
Alm(HgS) - nHS ™ |(n - x)H }xH*
A[m(Si0,) - nSiO; " 12(n — x)H Y 2xH *
Am(ZnS) - nZn**|(n - x)SO} }xS0*
Am[Fe(OH),]-nFeO" - (n— x)CI™yxCI~
Alm(Agl)-ndg " 1(n - x)NO; }xNO;

[xe]

s

F N

Ln

(=]

KOHTPOJIUPYIOIIASI IIPOT PAMMA 4.3.

BOITPOC 4.3.1. lpoananusupyiime  nonoscenus Xapaxkmepusylougue — cmpoenue
060ti1t020  dnexmpuyeckozo cnos. Kakoe u3 wux ne coznacyemcs ¢ coepemennuimu
MEOPEMUHECKUMU U IKCREPUMEHMANLHBIMUY OGHHBIMY?

OTBETBI:

1. JleoiiHofi snekTpuueckuit CIOH COCTOHT W3 HOHOR OAHO 3HAKA, OTHOCHTENBHO MPOYHO
CBA3AHHBIX ¢ jpucnepcHOM  (asoff, M JKBHBATCHTHOrO KOJHYECTRA IIPOTHBOTIONOKHO
3apSDKCHHBIX KOHOB, HAXOISIUUXCSL B JIMCIIEPCHOHHOM cpenie BOIM3H Mex(pa3Hoi NOBEPXHOCTH.
2. 3apan Ha noBepxHOCTH TBEPROH JuCHepcHOd  (askl B mepeom HpUOMDKeHHH
paccMaTpUBAETCs KaK IOBEPXHOCTHBIH 3apsi,

3. J{BoiiHoit anexTpHueckuii cioit oOpasyeTcs B pe3yanTare H30MpATENbHON acopBIUHK OIHOTOo
13 HOHOB, IPHCYTCTBYIOIINX B IMCIIEPCHOHHOM cpeje.

4. JlBoitHoH anexTpmyeckuii cmolf Ha MexpasHol rpanume TBEprOe Teno — KHIKOCTh
[PCACTABICTCS KaK IUIOCKUH KOHAEHCATOp, 0 06KNAIKa KOTOPOTO CBSI3aHa ¢ MIOBEPXHOCTHIO
TBEPIIOTO Tea, a Apyras, HECYIas MPOTHBONONOXKHEIH 3aPST, HAXOAMTCA B JKUAKOCTH BOMTH3H
MIOBEPXHOCTH.

5. BCIIE/ICTRIE TEMIOBOTO ABMSKEHHS! HOHOB IPOTHBOHOHBI paccessHBl B KMIKOH (aze He
HEKOTOPOM PACCTOSTHUH.

BOIIPOC 4.3.2. Ilpu xaxux snavenusx INEKMPOKUHEMUYUECKO20 nomenyuana @
MULIUCOLLINAX OUCNEPCHAS CUCIEMA MOJICEM CYUMAIMbCS yemouuueou?

OTBETHI:

1.0...30
2.0...50
3.0...100
4.30...70
3. 50...100

BOIIPOC 4.3.3. Kaxoe u3 ypasuenuii coomeememeyem meopuu cmpoenus 060iiHo20
SAeKmpuiecKo2o cros, npeonodxcennot Limepnom?

{ i,
' 412'5';0
Fzg
2.6, = -—
6, =& exp[ RT ]
3. £=4mnQc /el
4. c_ =Cl} Exp _ip__—'-_rZ}C'_g)_
RT

5. E=4mU/eH

21



BOIIPOC 4.3.4. Hzyuume onpedenenus, xapaxkmepusylougue CmpyKmypy Muyeiiv
{m[Fe(OH ),]-nFe’* -3(n— x)CI }3xCI"

Kaxoe u3 nux nemourno?

OTBETRI:

1. m — ynenI0 HEHTPaATBHBIX MONEKYI, 00pa3yroLux arperarsl

2. n — YKCIIO NOTEHUHANTOGPasyIOIUX HOHOB

3. 3(n-X) — 9MCIO NPOTHBOMOHOB, HAXOAIHUXCS BOIH3H MIOBEPXHOCTH

4. X — YHCII0 IPOTHBOMHOB, PACCESIHHBIX B JKHAKOM (ase Ha HEKOTOPOM PACCTOSIHHH OT IPAHHIBI
pasnena

5. (n-X)+X — YHCIIO HOHOB, HAXOASIIMXCA B auddysznonnom cnoe.

YCTOMYUBOCTD U KOAT YJIAIUS JMCNEPCHBIX CUCTEM

KOHTPOJIMPYIOUIAS TIPOI'PAMMA 5.1.

BOIIPOC 5.1.1. Cpedu ymeeporcoenuil, XAPAKMEPUIYIOUUX YCIMOTHUCOCIL OUCTEPCHBIX
cucmem, Halioume remodioe,
OTBETHI:
1. YeroiiunBocTs IMCIEPCHBIX CHCTEM XapaKTePH3YeTes HeH3MEHHOCTDIO BO BPEMEHH Pa3MepoB
HaCTHL AUCTIEPCHOM (a3l U COXPAHEHHEM HX PABHOMEPHOIO pacnpenencHusa B JUCIePCHOHHOM
cpexe.
2. Bee mucnepcHbIe CHCTEMBI TEPMOAHHAMHYECCKH He YCTOHYMBEIL.
3. Kunernueckodl HaseBaeTCs YCTOHYUBOCTh JMCIEPCHOH CHCTEMBI MO OTHOIIGHHIO K
TPaBUTALHOHHOMY WITH IIEHTPOOEKHOMY TIOJISIM.
4. Koarynamus — npouece CIumasus 9acTHi nucTiepcHoi (aser B Gonee KpynHble arperarsi,
NPUBOAAIIMK K IOTEPe KUHETHYECKON YCTOMYMBOCTH, pas/eNeHHio a3 u, Kak crencTeHe, K
PaspyLUICHHIO CHCTEMBI,
5. AIpEraTHBHOH YCTOWYHBOCTBIO HA3BIBAETCA CIIOCOBHOCTE CHUCTEMBI IIPOTHBOCTOSATE
YKPYIHCHHIO YaCTUIL IUCIIEPCHOH (a3bl.
6. Koarymsrer, obpasyioluecss B pesynbrare arperauMu  YacTHI[ IHCIIepcHOM a3k,
IPEACTABIISIOT COOOM OCamKM paziuyHON CTPYKTYpEI: pBIXNBIE, IUIOTHLIE XJONBEEBUAHEIE,
BOJIOKHHCTEIE, KPHCTAIIIONOMOOHEIE.

BOIIPOC 5.1.2. Hsyyume nonodcenus pasvacusiowue  npupody  YCmouHueocmi
BeoUOHbIX cucmem. Karoe uz nux owubouno?
OTBETHI:
1. Ha Gnu3koM paccTOSIHUH MEXTY KOJLUIOMAHBIME YACTHLAMH IEUCTBYIOT MEXKMOIIEKYIISIPHEIE
BaH-J1€p-BaalbCOBBIE CHITBL,
2. Hannyne IBOMHOTO 3JIEKTPUYECKOTO CIIOS HA ITIOBEPXHOCTH KOJUIOHMAHBIX YACTHL, HCKIHOYAET
B3aUMO/IECTBHE MEXK/Y HUMH.
3. VCTOHYMBOCT JIMCIIEPCHBIX CHCTEM OGYCIIOBIEHA COOTHOIICHHEM MEKMOJIEKYIPHBIX CHII
[PHTSOKCHUS U SJIEKTPHYCCKHAX CUJI OTTATIKHBAHUSI,
4. Bo3MOKHOCTB CYNIECTBOBAHHS JHCIECPCHON CHCTEMEI 00yCIIOBJIEHA HAIMYHEM HEKOTOPOTro
SHCPICTHYECKOr0  (TIOTCHUMANBHOTO)  Gapeepa,  KOTOPHIi HIPEISITCTBYET  CONMMMKEHHIO
KOJUIOM/IHBIX YaCTHI[ K HX CIIUIIAHHUIO.
5. Kuneriaeckas ycToHUHBOCTE OIIpe/iesieTcs pasMepaMy YacTHIL,

BOIIPOC 5.1.3. Kaxoe us nepewucnenmvix 6o3deiicmeuii me mooicen 8bI36aMb
Koazynsyuio 2uopo3onsn?
1. Li3MeHeHue TeMIepaTypel
2. MEXaHHYECKHE BO3ACHCTBHS
3. noGaBiieHHE TIOBEPXHOCTHO-AKTHBHBIX BEIIECTR
4. BBEZICHHE HJIEKTPOIUTOB
5. JJIEKTPOMAarHHTHOE M3JTy4YeHHE.
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BOIIPOC 5.1.4. Onpeoenums roncmanmy CKOpoCcmU KOaynayuu, eciu 6 0O0HOM
KyOuueckom mempe 3015 UCXOOHOE KOAUYECIMGO wacmuy pasno 5-10", a epems nonosunnoii
Koazynayuu cocmaensem 10 c?

OTBETBI:

1.5-10%

2.5:10"

3. 810"

4.5-10°1¢

5. NaHHBIX HEJOCTATOYHO,

KOHTPOJIMPYIOLIAS IIPOTPAMMA 5.2.

BOIIPOC 5.2.1. Hzyuume nonooicenus, Xapakmepusyiowue cyuHocms cmabunusayuu
ducnepcrbix cucmem. Kaxoe us nux npomusopeyuso?
OTBETLI:
1. Ha mexdasnoll mopepxnocty pasgena dasa — cpeza 00pasyeTcst MOBEPXHOCTHBIH CIOH H3
MOJIEKYJI cTabuIH3aTOpA.
2. llonnas (ukcanua nucmepcHoll cuCTeMBI 0GYCIOBIHBACTCS TEM, YTO BBICOKOBSI3KHH
CTAOMIM3UPYIOIMH CITOM He BBIABIUBACTCS NPH CTOIKHOBEHHH YACTHIL MCIEPCHOH (hassl.,
3. Crabunusupyommmu cBoHCTBAMH 0GNAAIOT afcopOLHOHHBIE CJIOM OpPHEHTHPOBAHHBIX
TOBCPXHOCTHO-—AKTHBHBIX BELIECTB: OEJKH, MbLIA U JIPYTHE.
4. IlpounocTe agcopOLMOHHOTO C/I0SI HAPACTAET C YBENHUCHHEM pH cpexrr v nosbnuenmem
KOHLEHTPAaLus TOBEPXHOCTHO-aKTUBHOTO BEIECTRA.
5. Ilpenen mnoBblNEHMsS CTaGUIBHOCTH MMCIEPCHBIX CHCTEM — 00pa3oBaHUE CIIIOMIHEBIX
HIPOCTPAHCTBEHHBIX CTPYKTYP-TENeH.

BOIIPOC 5.2.2. Hsywume pacmenmor evi6oda ypasuenus Cmonyxoeckozo ona
Ovicmpoil koazynayuu. B xaxom u3 nux donywena owubra?
OTBETEL
Lv=vy +v, +..
2. - 2 = kv?

dt

3. k=4xDr
4

_k;-:i_l

vV, V

17
v=—2=t
I+kv,r

BOITPOC 5.2.3. Koazynayus xornoudnvix cucmem mocem APOUCX00UmMb ROO GAUAHUEM
pada axmopos. Kaxoii uz nepevucnennvix paxmopos umeem nausaicneriuiee meopemuueckoe
u npakmuyecxkoe snavenue?

1. Crapenue cucteMsl

2. N3MCHCHHME KOHICHTPAIIHH AUCTIEPCHO (hasbl
3. MexaHuYecKHe BO3AEHCTBHS

4. u3MEHEeHHe TeMIIepaTyphbl

5. nobaBnenne SNEKTPOIUTOB

6. neficTre cBera.

BONPOC 5.2.4. [llpoananusupyiime ypasuenus, xXapakmepusyioujue — npupooy

MEJICMONERYIIAPHO20 G3auMOOetcmeus acmuy Oucnepcroti gazel. Kaxoe uz wmux omucwigaem
oducnepcuonnoe ezaumooeticmeue?
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OTBETEI:
1 ) 2#3#22
3kTr®
2u’

rfl

3hv,a’
4r°
r2€2#2
3kTr*
5.-Cr* +Br"?

KOHTPOJIMPYIOIIASI IPOI'PAMMA 5.3.

BONIPOC 5.3.1. Ipoananusupyiime noroxcenus, Xapaxmepusylowue Oeticmeue
onexmpoiumos na  3onb. Kaxoe wuz wuwux ne ommwocumes x  npasunam Koazynsayuu
anexmporumamu?

OTBETHBI:

1. Koarynupyiomum gelcTsueM 061ajar0T HE BCE HOHBI DIEKTPOIIHTA, & TOJNBKO Te, KOTOphIE
HMEIOT 3apsAJ MPOTHBOIIOIOKHBIH 110 3HAKY 3apsily KOJUIOMAHOI YaCTHIILL.

2. Jlns Havama Koarynsiue HeOOXOAUMO MPEBBICUTE HEKOTOPYIO MHUHHMATBbHYIO KOHUEHTPALHIO
3JIEKTPOJIHTA B 307I€.

3. Tlopor xoarymsudm — 3TO BelnHuMHa, XapaKTCpU3YIOIAas YCTOMYMBOCTE 3019 K
SNMEKTPOIHTAM.

4. Koarynupyomas cuna uona TeM 6ofsiue, gyem Gojblle ero BAJICHTHOCTh, ¥ BO3PACTaeT C
YBETMYCHHCM paiuyca HOHA TIPH OJMHAKOBOM BATEHTHOCTH.

5. Koarynanust 30511 IPOMCXOMUT B pe3ynbTaTe H3MEHEHHSI KOHUEHTPAMA JUCIIEPCHOH a3kl 1
NPUBOJUT K 00Pa30BaHHIO OCAJIKOB — KOATYJISTOR

BOIIPOC 5.3.2. Hsyuume npednocwinku, na ocnosauuu KOMOpbIX PA3GUBATOMCS]
npeocmagnenus 0 Koazyasyuu koanoudos. Kakas uz uux e yuumeiganace Cnonyxosckum ons
ROCMPOEHUA meopuu Oblempou Koazyasayuu?

OTBETBI:

1. Mexny wactuuamu jgucnepcHolt assl  AeCTBYIOT  CHIEL NPUTSOKEHUS. W CHJIE
3NMEKTPOCTATHYECKOrO OTTAIKHBAHMS.

2. Ilpn cOmmxeHus dbacTui AucrepcHoif (assl B nporecce OpOYHOBCKOTO JBWKEHHS HA
AOCTAaTO4HO ONIM3KHE PACCTOAHHUS YACTHIIE! CAMBAIOTCA, 06pasys arperar.

3. CKopoCTb KOAry MK OTIPEIENSIETCs YACTHYHOM KOHIIGHTPALHEH 10T I TEMIIEPATyPOii.

4. Tlpu CTONKHOBEHMSIX MEPBHYHBIX YacTHI OOpa3yiOTCS CHAYAma BTOPHYHBIE, a4 3aTeM
TpeTHYHEIe U Gosee cloxkKHbIe.

5. CKOpOCTh arperaTHpOBaHUsl CYLIECTBEHHO 3aBUCHT OT IPUPOIBI CHIL, JEHCTBYIOLIUX MEXTy
YaCTHLAMH JHCIEPCHO# (hasbl.

BOIIPOC 5.3.3. Ilpoananusupyime ypasnenus, onuceleaiomue Koazyiayuio 3sonetl,
coznacno meopuu Cmonyxoécrozo. Kaxoe us nux mpebyem ymounenusn? (r — paouyc cgheput
HPUMSIOICEHUS]).

OTBETBI:

1. —ﬁzkdr

v
2. v(l+kvy) =v,
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BOITPOC 5.3.4. Kaxoit us REPeUCTEHHbIX PaKkmopos ne npusodsm i cyujecmeennomy
YOERUICHUIO KOazyupyioujezo 0eticmeus s1ekmpoituma na KomioudHvLii pacmeop?
OTBETBI:
1. yBenuyeHue BaNieHTHOCTH HOHA
2. yBelHYEHHE pajMyca BOHA
3. yBelTMYCHHE KOHLEHTPALIHH SIIEKTpOIUTA
4. yBennuenue TEMIIEPaTyphbl
5. yBenuyeHHue 3HAYCHUS SNEKTPOKHHETIYECKOr0 NOTEeHIHAIA.
BOITPOC 5.3.5. Jus koazynayuu 1-107° sm° zonn Agl mpebyemes 4-107° m? pacmeopa
Ba(NOs): konyenmpayuu 0,05 xmonn/as. Haiimu HOpO2 Koazyasyuu 30/,
OTBETHI:
1. 0,01 kmons/n3
2. 0,02 kmons/M?
3. 0,03 kMons/™M?
4. 0,04 xmons/m>
5. 0,05 xmonw/n?.

CTPYKTYPOOBPASOBAHHUE U CTPYKTYPHO-MEXAHUYECKHE
CBOMCTBA JJUCIIEPCHBIX CUCTEM

KOHTPOJIMPYIOLIAS IIPOT'PAMMA 6.1.

BOIIPOC 6.1.1. Kaxoe u3 ykasamnwix ceoiicme ue COA3ANO HENnOCPeOCMBeHHo Co
CIMPYKMYPOil OUCRepCHO cucmembl?
OTBETHI:
1. amacTuuHOCTE
2. TEKy4€eCTh
3. BA3KOCTH
4. cMaunBaEMOCTH
5. INIACTUYIHOCTD
6. IPOYHOCTD.

BOIIPOC 6.1.2. Kaxoe us nonoscenuii, XAPAKMEPUIVIOUSUX CMPYKMYPOl OUCHEPCHBIX
cucmem, AGIACMCA HeGePHBIM?
OTBETHI:
I. Ctpyktypa — 3To npocrpaHcTBeHHBbI KapKac — cerka, 00pa3soBaHHEIl CBA3SIMH aTOMOB,
HOHOB, MONICKYT, MULIEIL, KPHCTAIMYECKHX OTPOCTKOB H YACTHIL KOJUIOMIHBIX pasMepoB.
2. B KOJUIOMIHBEIX M MHKPOTCTEPOTCHHBIX CHCTEMAaX pas/HualoT THKCOTPOIIHO —o0bparumere,
WIH KOAryJIAIHOHHBIC CTPYKTYPBI, ¥ HEOOPAaTHMO —paspyliaroiumecs, wik KOHIEHCAlIHOHHO-
KPHCTAIUTH3aLHOHHBIE CTPYKTYPEL.
3. Koarynsuuonnas CTPYKTypa 00pa3yeTcsi CUEIUICHHEM NEPBHYHBIX YaCTHI] JAucrepcHoii (hasel
BaH-/IEP-BaaTbCOBBIMHU CHIIAMH.
4. Konpencanuonnas CTPYKTYpa BO3HHKACT B Pe3ynbTate 0OPA30BAHMS MPOYHBIX XMMHUYECKHX
CBS3CH MEXKIY 4aCTHLIAMH JIHCTICPCHOH (hasbl.
5. Kpucranmmusauuponnsie CTPYKTYpPEI QOPMUPYIOTCS B TTpolEcee BBIKPHCTAJNIM30BLIBAHHS HOBOI
(bassr BenecTBEE cpamuBanus KPHCTAIHKOB,
5. llpouHocTs  KOAryIANHOHHBIX CTPYKTYp ~ 3HAUMTCIBHO  MNPEBBILIAET  POYHOCTE
KOHIICHCAlHOHHBIX U KPUCTAIIH3AIHOHHBIX.
6. I'eneo6pasoBanue — 3TO BO3HUKHOBEHHE TIPOCTPAHCTBEHHOH CETKM M3 YacCTHI| JUCIEPCHOM
(aswl, B METIAX KOTOPOIt HAXOMUTCH cpena.
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7. CoenuuyecKoe CBOMCTBO KOATYIISLHOHHBIX CTPYKTYP — CIIOCOOHOCTH CaMOIPOU3BOJILHO
BOCCTAHABIMBATE CBA3M MENCLY YaCTHIAMH, Pa3spyIICHHBIC [IPH MEXAHHYECKOM BO3/ICHCTBHY Ha
CHCTEMY.
8. CHHEPE3UC — sIBNEHHE CAMONPOU3BONBLHOTO YMEHbIICHHS PasMEpOB rejist IPH COXPaHEHUH
€O CTPYKTYPRI ¢ OJHOBPEMCHHBIM BEUIENEHHEM H3 HETO IMCIEPCHOHHO cpejsl,
cojiepKauleiics B nmeTsx.

BOIIPOC  6.1.3. Ilpoananuzupyiime npusedennsie Ypasuenus u obosmayenus u

YRaoicume ne mournoe?
OTBETEI:
du

L P2
L

- F — cuya BHyTpeHHero tpenus (Cuia BISKOCTHOTO COTPOTHBIICHHS);

- A — uiomane cnos (caBUra), K KOTOPOMY MPHIOYKEHA cHiIa;

- 1 — KO3 QHIHEHT NPONOPIHOHAIBHOCTH — BS3KOCTH CHCTEMBL

- U — o0neMHas cKkopoCTs TedeHus:;

- du/dx — nedpopmanus;

- X — KOOpAMHATA, HOPMAJIbHASI K IIOTOKY, - PACCTOSAHHE MENTY CIIOSIMMU;

F
- P= E - HANPSDKEHUE CJIBUTA;

dUu
dx
BHEUIHHX BO3JEHCTBHMH.
BOITPOC 6.1.4. U3yyute npuBeneHHbIe PCOJIOTHYECKHE 3aBHCHUMOCTH W HalauTe
rpaduk, rae nana HeBepHas HHGbOPMALHS (M1>m2)? (¢ — obweMuas o AUCHEPCHOI (asel B
001EeM 00beMe CHCTEMEI).

=—P, rae 1/n — Texy4ecTs, XapaKTEpU3YIOIAs IOABUIKHOCTD JKHIKOCTH 10/l BIIUSIHHEM
n

dl h b, b {" '-Lu h iy B
pr /_.., L.i ; { i ," T I /‘2 [ e .rv '
. e v S £ - et
:fr;'_' . - P | CUSCESE SR e ’ r{_\ :‘;....___.:..,.,...'.P 1....,_. - ?: AR——— Il_'

BOITPOC 6.1.5. Kakoe u3 ypasnenuii 65110 IPEIONEHO BHAraMoM ISl IUCTIEPCHBIX CHCTEM C
mnactiyeckuM reuenneM? (K — koucranta; Py - npenensioe Hanpsoxenue casura; Q— pacxon
KHMIKOCTH B €JMHHITY BPEMCHH).

1. 7 =n,(1+2,5¢)

2 84U _1,

dx 7
3n-ny=n-K-@
au
4, P=np—+P

??afx d
5.Q=£P

n
6.7=1+K-¢p

KOHTPOJIMPYIOLASI IPOT'PAMMA 6.2.

BOIIPOC 6.2.1. Cpeou nonooicenui, Xapaxkmepusyiouwux cmpyKkmypol u ceoticmed
KOMNOUOHBIX CUCHIEM Hatidume owubounoe?
OTBETHI:
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OTBETHEI:
1. ObpasoBanne cTpyKTYp B KOJIOMIHBIX CHCTEMAX — PE3YNBTAT CLEIICHUS, CPACTANUS YACTHI]
AUCIEPCHOM (asbl 101 BIHSIHUEM JEHCTBYIOMUX MEXy HUMH (PU3MYCCKHX MM XHMHYECKHX
CHUL
2. Ilpouecc obpazoBanus CTPYKTYPBL M CBOHCTBA CTPYKTYPHUPOBAHHBIX CHCTEM 3aBHCAT OT
CBOHCTB IIOBEPXHOCTH YaCTHII JINCTIEPCHOL (asel, ee HCOIHOPOHOCTH, XUMHYCCKOTO CTPOCHHS,
(bopmbt v npyrux.
3. OcHOBHbIE THIIBI CTPYKTYP: KOAryBIHOHHEIC, KOHICHCALMOHHBIE M KPHCTALIH3AIMOHHDIC;
Pasimaue  ONPENCISICTCS MPUPONOH CHII  clemienus, ACHCTBYIOMNX MEX/Y YACTHIAMH
JMcnepcHoi (assl.
4. Crpykrypa, obpasyiomwasics B pe3yJibTare CpacTaHusl KOJJIOHAHBIX YACTHI B CIIOIMHOMN
[POCTPAHCTBEHHBIH KapKac-CeTKy 1107 JicHCTBHEM Ban-yiep-Baanscosex  cuil HaswIBaeTcs
KOHJIEHCAalHOHHOIH,
5. Koarynsuuonusie CTPYKTYPBl BO3HHKAIOT B PE3YJIbTATC MOHIKECHHS AarperaTUBHOI
YCTOHUMBOCTH JIUCTIEPCHON CHCTEMBI TYTCM CHEIUICHAS NCPBUYHBIX YaACTHIL IUCTICPCHOH (a3l B
TPOCTPAHCTBEHHBIC KAPKACH,
6. Eciiu o6bemupIii kapkac—cerka (bopMupyercs 3a cuer XuMHueCKHX CBs3eil aTOMOB, MOJICKY.I
W KPHCTAJUTMYIECKUX CPOCTKOB, a JIMCICPCHOHHAS CPENa 3aKIOUCHA B SYeHKax Kapkaca, To
CTPYKTYpa CHCTCMBI Ha3bIBACTCS KOHICHCAIIHOHHO—KPHCTAIITH3AHOHHOL.
7. Cnenuduueckoe CROICTBO KOArymAHOHHBIX CTPYKTYP — THKCOTPOIMS — CIOCOGHOCTD
CaMOITIPON3BOJILHO BOCCTAHABIIMBATRCS NOCIIE NPEKPALICHHS MEXAHHUICCKOrO BO3ZCHCTBUS.
8. Xapaxrepnoe cpoiicTBo THUKCOTPOITHBIX  CTPYKTYP — 3JIaCTHYHOCTH, lDnacTHumble Tena
HeoOpaTHMO M3MEHSIIOT pasMephl H hopMy 1o/ nefCTBHEM BHEIHUX CHJI; OCHE peKparueHus
BO3JICHCTBUS H3MEHEHHS OCTAIOTCH.

BOIIPOC 6.2.2. lpoananuzupyiime  onpedenenus, Xapakmepusyiowue ceoicmed
CMpYKmyp u natioume owtubovnoe?
OTBETHI:
1. Obpasosanne crpykrypsl, oxBaThiBarolicii Bech 0GBeM JIUCHEPCHOH CHCTEMEI, BO3MOIKHO
TOJIBKO TIpH  ONMPCACICHHOH KOHUCHTPALMH YaCTHI[ JMCIEPCHOI (asel, mocratounoi s
NOCTPOCHHS LEJILHOI0 KapKaca.
2. Cesi3b MEOXAY BA3KOCTHIO KOIUIOHAHON CHCTEMBI M COZCPIKAaHHEM JUCNICPCHON  (hasb
OIHCLIBACTCS ypasuenuem 77 =7,(1+-K-p), rae m ¥ 1y — BA3KOCTH CHCTCMBI U cpensr; K —

KOHCTaHTa, onpenenseMas GpopMoit wactui; ¢ — oGbemuas Joms ucriepcnoit ¢asel B o0beMe
CHCTEMEI.

dU .
3. TedcHHE BSI3KHX TEJ ONHCHIBAETCS 3aKOHOM P :;q—d;, rae P — nanpsikenwe cupura; U —

TIHHEHHAS CKOPOCTD TCUCHHST; X — KOOPAMHATA, HOPMABHAS K MIOTOKY; 7] — BSI3KOCTh CPEJIbl.
4. BSI3KOCTh JIMCIIEPCHBIX CHCTEM — HEMOCTOSHHAS Benmuuma. Ee 3HAYCHUE 3aBUCHT OT
YCIIOBHIA OIIPENENECHHS, OT CKOPOCTH TEUCHHS.
5. Bsaskocth Tena OTNMYAIOTCH OT IIACTHYHBIX TCM, YTO TEKYT LPH JOOBIX HAINPSIKEHHUSX.
Hamuuue crpykryps usmensier xapaxrep teuenmus.

BOIIPOC 6.2.3. Ha xaxom us zpagpuros npedcmasnena XapaKmepuas 3acucuMoce
GASKOCIIL OM HANPADICEHUR CO6ULA OISt CEA3HO-OUCNEPCIOT CINDYKMYPUPOGANIOT CUCembr?

OBETHI:

£

™ o

! §
sl /! / i "“-.«. g /./
1

/
A | ol
ke s

R el AT et s e il S s i

DOHJI OUEHOUHEIX CPEICTB JUISl TIPOBEICHHS aTTeCTAlNN ypoBHA c(hOPMHUPOBAHHOCTH
KOMIICTEHIIMH 00YYAIOWKMXCs 110 AUCIUIUIMHE O(POPMISETCS OTEBHbIM JOKYMEHTOM.
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6. YUEBHO - METOJMYECKOE H HH®OPMALMOHHOE OBECIEYEHUE
JUCHUILIUHBI

6.1. KuanrooGecnevenmnocers

Haumenopanne nuteparypui: aBTOpP,
Ha3Banue, BUA U3TaAHKH,
H31aTeNnbCTBO

Cox uzpanus

KHHUTOOBECITEYEHHOCTD

Konuuectso sxzemnaspos
u3fanuii B Oubnunoreke Bal'V g
cootBeTcTBHY ¢ DI'OC BO

Hanuuue B snexrponnoit
Gubnuorexe Bal'y

2

3

4

Ocuosuas nuteparypa*

1. Boroukuii C.C. Kypc konnonnsoii
XHMHH: yueOHuK 2-€ U3, - M.:
Xumus, 1976. - 512 c.

1976

102

2.Mpunpuxcoepr JI.A. Kype
KOMIOMAHOMN Xumun: yueGhuk. — J1.:,

2010. -416 c.

2010

86

3. Mapkos B. {. Mackaesa J1, H.
Bpycuuubina JI. A. Anexceesa T, A.
Konnonanas xumus: npumeps u
sanauH: Yuyebnoe nocobue - 2-e
u3a., crep. - M.:@nunra, U3n-o
Ypan. yu-ta, 2017. - 188 c.

2017

hitp://znanium.com/catalog/
product/948402

4.0Onpwesckuit M.B., Jlopodeesa
H.E. Konnounnas XHMHSL,
[osepxHocThiie ABJIEHN 1
Aaucniepcuble cHeremsbl. Peiirunrosas
CHCTEMA OpraHH3alHH H OUCHKH
CaMOCTOATENLHON paboThl cTyaeHTa/
Yueb. nocobue. Bal'V, Bnagumup. —
2003.-70 c.

2003

http://dspace.www1.vlsu.ruw/
handle/123456789/562

S.IpakThueckne paGoTsl o
Koutouanoi Xumun. Hlunsesa JLIT,,
Cynaxosa H.H., Benoycora B.H.,
Munakoga T.C., Mamonros " B.
Vuebuoe nocobue. 2015. 244 crp.

2015

https://e.lanbook.com/book/
68308

Hononuurensuas aureparypa

1.Ponnn B.B. ®uznueckasn u
Kojutouanas xumus: yuebHoe
nocobue. — CraBpoIons:
AI'PYC, 2013. — 156 c.

2013

10

2. Knpnuenko O. A.

[lpaxTHicym no kooMAHOH XuMuu:
YuebHo-meToanueckoe nocodue -
M.MIITY, 2012, - 110 c.

2012

http://znanium.com/catalog/
product/757805

3. ®panueea H. H. Besruua 10, A,
Pomanenko E. C. Bosocosa E. B.
Komnouguas xumuu: yueGHoe
nocobue. - Crasponons: Iaparpad,
2013.-52¢.

2013

http://znanium.com/catalog/
product/514197

e

6.2. Tlepnoauueckue u3aanns

1. Boja: XHMHUS ¥ DKOJIOTHS.

2. Copbuponusie u xpomarorpaduueckue NPOIIECCHL.

3. Environ Technol.
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4. Bocrouno — Esporneitckuii JKYPHAIL HCPEIOBBIX TEXHOMOTMH

6.3.  Hurepuer — pecypent

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

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

4. http://elibrary.ru/

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

7. MATEPUAJILHO - TEXHUYECKOE OBECIHEYEHHUE TUCLMILIAHDBI

,HH_SI PCanu3anui JanHoH JAHCHHUITITIMHBL HMEIQOTCH CTIEMHAJIbHbBIC TIOMEILEH U JULA TIPOBEAEHHSI

3AHATHH exyuonno2o muna, sansmui 1abopamoprozo0 muna, zpynnoseix u UHOUBUOYANLILLIX
KOHCYNIbmAayutl, mexyuje20 Kowmpoas u APOMEDICYMOUNON  ammecmayu. JlaGoparopusie u
JICKIMOHHBIC 3aHATHS IPOBOASITCS B ay/l. 331-1 «Pusnueckas u KOJUTOHHASI XUMUSD),

Ilepeuenn ucnonssyemoro nuuensmonnoro liporpammioro obecnevenns Windows 7,
Microsoft Office 2010,

L =
Pabouyio nporpammy cocrasun  a.x.m. upod. Kyxtun B.A. ’,r_',/%/_f;’f—’f-’j'
(®HO, noamucs) ;,/

Penensent ;/
(mpencraBuTens paboroparess) reHepanbHbIi qupektop 000 «BMT» k.1.1H. IloBopos A.A.

(mecTo paborel, AomiHocTs, @HO, noamnucs)
Iporpamma pacemorpena i onoGpena ma 3acenanuy Kapenpel XUMHH
IIporokon Ne £ 0T 24 P& 2024 Tona o
3apeayromuii kadenpoii__ mx.n. npod. Kyxrun B.A. w.{/ ¥ilhes

(®HO, noanucry?
Paboyast nporpamma pacemorpena u 07106 PCHa Ha 3aCelaHiy y4eOHO-METOAMYECKOH KOMHCCHU
Hanpasyienus 04.03.01«Xumusy»

llporokon Ne _ 70 ot Z4.04 202/rona 28 ol
[Tpencenarens komuccuu A.x.H. npod Kyxtun B.A... N
(®HO, moance) (/
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JIMCT NNEPEYTBEPKIEHUSI
PABOYEM ITPOI'PAMMBI JUCHHUITIUHBI

Pabouas nporpamma ono6pena na y4ebHbIi To

[Iporoxon 3acenannst kadenpnr Ne oT roma

3asenyiouuii kadempoii

Pabouas nporpamma oj106pena na yueOHbIi roj

IIpoTokon 3acenanus kahenper N oT roja

3apenyionmii kadeapoit

Pabouas nporpamma ogo6pena na y4eOHLIH rox

Ilpotoxon 3acenanus kadeapsr No oT roja

3aseyrommii kadepoii
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JIMCT PETUCTPAIIMU U3MEHEHMUIA

B pabouyio nporpaMMy AHCLMMAHHB]
HOS@pJCHOCﬁ‘ZHbEG AGNECHUSA U ducnepc;—:bze CUCTHEMBI
OBPA3OBATEJILHOH INPOIPAMMBI HATIPABJIEHMS] NnoaAroTtoskuM 04.03.01 Xumus

«XMMUYECKHIT AHATH3, XUMHYECKAs T 9K0 IO HIECKAS IKCHEPTH3a OOBEKTOB OKPYKAIOWIEH CPerBI»

baxanaBpuar

-
Homep Buecenb usmenenus B wactu/paspensi Hcenonnurens OcHoBanue —‘
M3MEHEHHS paboucii nporpammei OHO (Homep u jara nporokosa
3acelaHus Kaephl)
1
2

3aB. kadeapoii

Hoonucs GO
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