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1. IIEJIH OCBOEHUSI JUCHUIIIUHBI

Ilensio OCBOCHMS AMCLMILIMHBEI KOJUIOMAHAS XHMHs SIBISETCS: yriyGieHHe 3Hauuit B
obmacTy crenu(uIECKUX CBOMCTB AMCIEPCHBIX CHCTEM, KOTOpPhIE BXOIST, KAK COCTABHAS 9aCTDh
BO MHOIME TEXHOJOrMYECKHE IMpOLECCelbl M IIMPOKO HCIONB3YIOTCS MPH  MOTyYeHHH
Pa3JMYHBIX MAaTEPHANIOB, OCHOBHBIC CBOHCTBA KOTOPHIX 3aBHCAT OT JUCIEPCHOCTH, IPHPOIBI
IIOBEPXHOCTH U CBA3AHLI ¢ 3aKOHOMEPHOCTAMH CTPYKTYPOOOpPA30BaHUSL.

3ajauu: W3yveHME SBICHHN NPUCYLIMX JUCIEPCHBIM CHCTEMAM, HCCIIEI0BAHHE ¢u3uKo-
XUMHYECKHX CBOHCTB M 3aKOHOMECPHOCTEH U MX H3MEHEHHMH B KOJUIOM/IHBIX PacTBOpAX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO
JuCHUIUIMEA KOJUIOUAHON XUMUY H3Y4aeTcs B 00S3aTeNbHOM YacTH y4eOHOro 1miaHa.
[IpepeKBU3UTEl JHCHUIUIMHBL: HEOPraHHYeckas: XHUMHSL, opraHu4eckas Xumus, (H3HUKa,
MaTeMaTHKa, (PU3UYeCcKast XUMUsI.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS IO JUCHUILJIMHE
[Inanupyemsie pesyisratsl o6y4ueHus 10 AMCLMILUIAHE, COOTHECEHHBIC C [UIAHHPYEMBIMH
pesynbratamu ocsoerus OITOIT

Kon IInmanupyemsle pe3yibTaThl 06y4eHHs 110 Haumenosaunue
(hopMUpyeEMBIX JMUCIMIUIMHE, B COOTBETCTBUH C HH/IUKATOPOM OLIEHOYHOTO CPEJICTBa
KOMITETCHITHH JOCTHIKEHUS] KOMIICTEHIMH )

HMupnukarop Pesynbratel o0yuenus
JIOCTUIKEHHUS 10 JUCHUATUTHHE
KOMIETEHIIHH
[IK-6 Criocoben | ITK-6.1. 3uaer ocHOBHI | 3naem: IpaBHIa
ITPOHU3BOITHUTE CI)HBHKO—XHMH'-{CCKHX IIPpHEMKH, METOOEI
n1abopaToOpHBIE | METOMOB MCCIEOBAHHSA | OTOOpA M IIOATOTOBKH
HCCIIEIOBaHMS, | OOBEKTOB OKpYKAlomiei | Ipo6 M XUMHYECKHX
aHAJIU3BI Cpebl; 00pasIoB K aHAH3Y, s
0TOOpaHHBIX I1K-6.2. YMeeT | OLIGHKH 3KOJIOrHYECKOTro
npob U | IPOU3BOJIUTE COCTOSIHUSI OOBEKTOB;
o0pasnoB Ui | 1aGopaTopHbie Ymeem: IPOBOJHUTH
OLICHKH UCCIIC/IOBAHUS, 3aMEpEI, | abopaTopHbIE TecTsl, Bormpock!
SKOJIOTHYECKOro | aHallM3bl  OTOOPAHHBIX | HCCIIENOBAHUS, AHAIH3EI
COCTOSIHUSI NPHPOAHBIX 00pasuoB; | 0TOOpaHHBIX Npob |
00BEKTOB. paccuuTHIBAThH 00pasuos
pEAEIbHO Bnaodeem: 6a3oBEIMHU
JIOILYCTHMEIS HaBBIKAMH
koHeHtpauun (IIJIK) | ucrions3oBanus
BPEJIHBIX BEIIECTB | COBPEMEHHOMN
TE€XHOT'€HHOI0 anmnaparypsl npu
XapaxkTepa; paboTaTh Ha | IPOBEICHAM  HAYYHBIX
AHATUTHYECKOM HCCIICIOBAHMIA;
nabopaTopHOM MeTojaamMH  Oe3omacHoro
obopynoBanuw; oOpateHus c
I1K-6.3. Brnaneer | xuMudecKumMu
METONaMH TPOBENEHUS | MATEPUATAMH C YYETOM
9KOJIOTHYECKOTO HX buzHuecKux U
MOHHMTOPHHTA. XMMHYECKHUX CBOMCTB.




4. OBBEM U CTPYKTYPA JUCIHUIIJINHE]
TpynoemMKoCTs MCIMIIIIHHEEL COCTABIISET 5 3a4eTHHIX eaunu, 180 yacos
TemaTnueckuii niian
®opma o0y4eHHSs - 09HAN

Ne HaumeHosaHue Tem KonrtaktHas pabora Dopmel

n/n pa3Ienos oby4aoLuxcs ¢ TEKYIIero

JAMCIMIUTHHbI = neparorndeckim paboruukom | Camocroste KOHTpOJIs
s g JibHaA YCHEeBaeMOCTH,
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1. Beenenue. Conepxanue | 7 1 2 - 1
H 3a/1a4M1 Kypca.

Z MonekynspHo- 7 | 2-4 12 12 4 1
KHHETHYECKHE H
ONTHYECKHE  CcBOMcTBa
JMCIEPCHBIX CHCTEM,

3. Tepmoaunamuka 7 5-6 10 12 4 1 Pelitunr
MOBEPXHOCTHBIX KOHTpOIlb
AABJIEHMIA. Nel

4, Ancopouns Ha | 7 | 7-10 | 12 12 4 2
MOBEPXHOCTH  pasjena
das. Kanunnspasie
ABNEHHS.

5. DNeKTPOKMHETHYECKHE 7| 11-13 | 12 12 4 2 Peiitunr
ABJIEHHA B JIMCIIEPCHBIX KOHTPOIb
cucremax. No2

6. VeroituuocTh 7 | 14-15 | 12 12 4 1
JAMCTIEPCHBIX CHCTEM.

7. OcHOBBI dmsuko- | 7 | 16-18 | 12 12 4 1 Peiitunr
XUMHYECKOH MeXaHHUKH KOHTpPONb
JUCTIEPCHBIX CHCTEM. Ne3

Bceero 3a 7 cemectp 72 72 9 Ox3amen (27

4ac.)

Hanuune B aucuunnune KIT/KP ]

Htoro no gucuuniune 72 72 9 Ok3ameH (27 vac.) |

Copep:xaHue JIeKIHOHHBIX 3aHATHI M0 JHCIHILIHHE

Paznen 1. Beenenue. Copepixanue u 3a1a49u Kypea.
Tema 1 Ilonsmue 0 KOIIOUOHBIX CUCTIEMAX U ONpedeneHUe KOLIOUOHOL XUMUL KAK HAYKU.

pasMepam JacTHIl JUCIEPCHOM (asbl, UX KOHLUEHTPAIHH U 110 APYTHM IIPH3HAKAM.

Conepxanne tembl Komnommnas xumusi - Hayka o (H3MKO-XHMHYECKHX CBOMCTBAX
JHUCIICPCHBIX CHCTEM H IOBEPXHOCTHBIX sBIEHMSX. JlMCHEpCHBIE CHCTEMBI KaK 0COOBIM Kiace
FETEPOreHHBIX CHCTeM. Bo3pacTanue posy ecTeCTBEHHBIX IPAHMUI] pasjielia 0 Mepe YBeIudeHHUs!
CTENEHH pa3ApPOONECHHOCTH OJHOM HIM HECKOJBKHX (a3 IeTepOreHHON CHCTEMBL Mepsl
PasapoOICHHOCTH TUCTIEPCHOM (asbl.
Knaccuburanus JuCIEPCHBIX CHUCTEM II0 arperaTHOMY COCTOSIHHIO a3, o popme u

CxozcTBO M pasnuyke KOPMyCKYISPHBIX BBICOKO/MCIIEPCHBIX CHCTEM C PACTBOPAMH
BBICOKOMOJICKYJISIPHBIX BelIeCTB. CrocoObI MOTYYeHHs JUCTIEPCHEIX CHCTEM.



Pazpen 2. Mouexy/iapHO-KHHETHYECKHE H ONITHYECKHE CBOICTBA IHCIIEPCHBIX CHCTEM.
Tema 1. Tennocoe osudicenue monexyi u 6poyHosckoe OsuliCceHue.

Coznepixanue Tembl. [Tonsatie 0 GPOYHOBCKOM IBHXEHHH YACTHI[ TUCIIEPCHOI bazel u
KAHCTHYECKHX ~ CBOMCTBaX  JHUCHEpCHBIX  cucteM.  OmpeneneHue  KOPIYCKyISPHBIX
BBICOKOZIMCTIEPCHBIX CHUCTEM KaK pacTBOpOB, e "pacTBopuTeneM" CIIy>KHT JHCIEPCHOHHAS
cpena, a B KadyecTBe "pPacTBOPEHHOTO BemlecTBa" BBICTYmaeT muchepcHas (asza. CrocoGsl
BBID)KCHHSI KOHLUEHTPALMH YaCTUI] TUCIIEPCHOM (asbl.

Anddysus wactun mucnepcHoit  dasel. IlomsTde o0 rpagmente KOHIIEHTpallHH,
7 y3MOHHOM TOTOKE, TOBEPXHOCTHON IJIOTHOCTH AU((Y3HOHHOTO MOTOKA YACTHIL. 3aKOHEI
nuddysnn duka. Tepmonunamuyeckoe onucanue nuddysuu. VYpasuenue anst ko3 dunuenrta
nuddysumonnoil mpoBomumoctH cpenbl. OOGocHOBaHHE 3aKOHOB DHKA. VYpaBHeHue s
koadpuunenrta nuddy3un yacTuI B BA3KOIA cperie.

Teopust GpoyHOBCKOTO BWKEHHS YAaCTHI JUCIIEPCHON (asbl. YpaBHEHHE s cpenHel
KBaJpaTHYHOH IIPOEKIIUH CMEIICHUS YaCTHIL.

Tema 2. Cedumenmayuonno — ougpysnoe pagnosecue.

Conepxanne Tembl. CenMMEHTALMs 4YacTHI JUCTEPCHOH a3kl B IOJE 3eMHOIO
IPUTSKEHHS H B IEHTPOGEIKHOM I0J1e. 3aKOHB! IBHIKEHMS! OT/ICIILHON YaCTHILI B BA3KOH cpese
IOJ JCHCTBHEM BHEIIHEIO CHIIOBOTO 1I10Jis. IIOHATHE O CEJUMEHTAMOHHOM IIOTOKE M
TIOBEPXHOCTHOM IIJIOTHOCTH CEIUMEHTALIMOHHOTO MOTOKA YAaCTHIL.

CemnmenTannonHo-1uddy3nONHOE pPaBHOBECHE B KOPIYCKYJNSPHO - JHCIIEPCHBIX
cucremax. IloHsTHe O KMHETHYECKOH YCTOMUMBOCTH 3THX CHCTeM. 3aKOHBI paclpesesIeHHs
KOHLUEHTPAMM YaCTHI[ JAHCIEPCHOH (asel B INPOCTPAHCTBE IIPH  CEAUMEHTAI[MOHHO-
Au((Y3HOHHOM pPABHOBECHM B TIDABHTALMOHHOM IONe 3eMJIH H IEHTPOOESKHOM MOJe.
Onpenenenre Maccel ¥ pa3MEPOB YACTHIL ¢ HOMOIIBIO ITHX 3aKOHOB.

CeMeHTALMORHBIA aHANA3 KOPITYCKY/ISPHO-IUCIEPCHBIX cHcTeM. Pacuer pammyca
HacTHIBl II0 3aKOHYy €€ JBMKCHHS B BA3KOH Cpelle B IOJNE 3eMHOT0 IPHTSKEHHS H
HCHTPOOEKHOM Ioie. METOAB! ONpENeNCHAs CKOPOCTH JBWXKGHMS UYACTHI[ B CIyHae
MOHO/MCIIEPCHOM CHCTEMBI, B TOM YHMCJIE€ METOJ HaKOMIeHHs ocanka. OnpeneicHne pagHycoB
YacTHIL MOJHMCIIEPCHON CHCTEMBI U [IOCTPOCHHE KPHBOI paCIpENeICHUs YaCTUIl IO PafHycam
C IOMOIIBIO METO/1a HAKOIUIEHHS 0CalIKa.

Tema 3. Onmuuecxue ceoticmea 301eti u Memodbl UX UCCLEO0BANLSL.

Conepxanve Tembl. Paccesmue cBera (W3IydYeHHs) KOPIIYCKYISPHO-IHCIEPCHEIMH
CHCTEMAaMH, ero HIpPUYUHBL. YV IBTpaMHUKPOCKOITHYECK UM METOJ H3YYCHHUSI
BBICOKOJIMCIIEPCHBIXCUCTEM.

KonuyecTBeHHbIE XApAKTEPHCTHKH SBICHHS DACCESHHS H3IYUYCHHS JHCIEPCHBIME
CHCTEMaMH: IMOTOK, IIOBEPXHOCTHAs IUIOTHOCTH TIOTOKAa (MHTEHCHBHOCTB) pAacCEesHHOTO
u3TyYeHus, KOdQQUUMEHT paccesHus Cpefbl M AP. 3aKOHOMEPHOCTH CBETOPACCESHHUS
CHCTEMaMH C HETIOIJIOIIAIOIHMHU YacTHIlaMH JuciepcHol ¢asel. Ciyyall 0YeHbh MEIKHX YaCTHI]
cepruyeckoii Gopmbl. YpasHenus Pajes i HHTCHCHBHOCTH M TOTOKA PACCESHHOTO M3y YeHHS
u KxoopduumenTta paccesHus. Cucrembl ¢ Gojee KpyIHBIMH dYacTunamd. OcCOBGEHHOCTH
CBETOPACCESHUS CHCTEMAaMH C IOTIIOMAOUIMMH YaCTHIIAMHU JIICIIEPCHOM (asbL.

Hedemomerpuuecknii u QoTOMETpHUECKHT METOABI HCCIENOBAHHS KOPILYCKYIISPHO-
JUCHIEpPCHBIX crcteM. Onpezenenne KOHIEHTPALUH, pasmMepa H (OPMBI YACTHIL ¢ IOMOIIb 3THX
METOJIOB.



Pazpnesn 3. TepmoannamMuka moBepXHOCTHBIX SIBJICHMI.
Tema 1. TepmoOdunamuuecxue gpynxyuu HOBEPXHOCMHO20 COS.

Conepxanue Tembl. TepMoaMHAMHYECKOE OmMHCAHHE FETEPOreHHBIX CHCTEM C YYETOM
CCTCCTBEHHBIX I'DAHHL pasfiena 1o merony I'mb6ca. [lonsue o pasnernsiomeit IIOBEPXHOCTH, €&
MaKpOCKOIMICCKHX cBoHcTBax. [loBepxHOocTHOE HaTsDKeHHe W MTOIIANS pasjiensronieii
TIOBCPXHOCTH KaK COIPSDKEHHBIC CBOHCTBA, OTBETCTBEHHEIE 32 MEXaHHUECKOE B3aUMOICHCTRHE ¢
OKpY’XaromeH cpeoi. OyHnaMeHTalbHble ypaBHenus ['u66ca s pas/ieNsIonieil MoBEpXHOCTH
M npuierarolmx K Hed das. Cpoboxuas sHeprust pasmemsuoriei [IOBEPXHOCTH (M30BITOYHAS
CBOOOJHAs JHEPIUs MIM IOBEPXHOCTHAS CBOOOIHAS SHEprus), ypaBHEHHE /Ul IIONHOrO e
muddepeniumana.

YenoBus ($a3oBoro paBHOBECHS NpH HATMYMM HCKDHBIICHHOH M IUTOCKOM TIDaHMI[BI
pasnena. Ilouarue o6 ancopbuuu. Konuuecrsennas mepa ancopbuuu. Komuuectsennas mepa
aacopOIHu KOMIOHEHTOB B MeTone [ uboca. Ancopbuuonnoe ypasrenne I'n66ca mist o6mmero u
HAaCTHOTO IIOJIOMKCHHS Pa3s/EIONICHl I0BEPXHOCTH. AHAIN3 ypaBHEHHS € y4eToM IPUPOILI
COCYIIECTBYIOLIHX thas. IToBepXHOCTHO-aKTHBHEIE, NOBEPXHOCTHO-UHAKTUBHEIE  H
IIOBEPXHOCTHO-MHAU (D PepeHTHEIE BelecTRA.

Tema 2. Iloéepxnocmnas snepeus. Henenue emawusanus

Cozepixanue TeMEL Y4eHHe O IOBEPXHOCTHOM HATSIKCHHH U METOJBI €r0 ONpeeIeHusl.
BOBHHI’CHOBGHHC IIOBEPXHOCTHOI'O HaTAXKEHUA, KaK CIEeICTBHE CYIIECTBOBAHH S BHYTPEHHEI O
AQBICHUA, T.C. CHJIBI BTATUBAIONIEH MONEKYJIBl BHYTPh JKMAKOCTH W HanpaBlIeHHON
NICPICHMKYIIAPDHO TIOBEPXHOCTH. YjenbHas CBOGOIHAS SHeprus NOBEPXHOCTH. Biusuune
BHYTPCHHETO NaBJICHUS U TEMIIEPATYPbI Ha HOBEPXHOCTHOE HATSIKEHHE YKHTKOCTH.

Pacrexanue sxunkoctn uinn cobupanue eé B xarmmo Ha IIOBEPXHOCTH TBEP/BIX ¥ IKHUIKHX
Ten. CMauuBanue M HECMauyMBaHHE TBEPAOrO TENA SKHIKOCTBIO. Mepa cmauuBanwus,
ONpeNCIACMas  KaK yrojl MEXJAYy TBEPAOH MOBEPXHOCTEIO M KACATENHHOM B TOUKe
COLPHKOCHOBEHHS Tpex (a3, PaGora koresun (BenmmumHa HEOOGXOTAMAS IUIsL  pa3pbiBa
OHOPORHOH 00beMHOH (asel) m paGorta amresun (Benuumua HeoOXommmas JIA pasphiBa
MexX(ba3HOTo MOBEPXHOCTHOTO CIIOS).

Tepmomunamuyeckuii BeBOa yeaoBus CaMONIPOU3BOJIBHOIO PACTEKAHUS KUIKOCTH UIIH
cobupanus e€ B xaruno. Biausuue 106aBok IOBEPXHOCTHO-aKTHBHBIX BEIIECTB K JKHIKOii (ase u
Tpe/IBapHTENBHOH 0OpabOTKH MOBEPXHOCTH TBEPJOrO TEja HA CMAYHBAEMOCTD. ITpumenenue
ABJICHHS CMAYMBaHUS HIIA HE CMATMBAHHS B TeXHHKe. DIOTAIHUS, KaK IpoLece U30MpaTeIBLHOro
cmauuBaHus. OCHOBHBIE BH/BI (IoTanuy (IIeHHAs, MaCIeHas U IIJIEHOYHAs ).

Paznen 4. AncopGuus na nosepxuocru pasgena ¢as. Kannuispusle ssirenmusi.
Tema 1. Adcopbyus na epanuye scudxocmeo — 2as.

Conepxanue Tembl AncopOuus Ha rpauue paszena JXMAKOCTE - ras; €& aHajiu3 C
IIOMOIIBIO  87COPOLIHOHHOrO ypaBHeHHs | ub6ca. XapaxkTep 3aBHCHMOCTH MOBEPXHOCTHOIO
HATDKEHUA OT KOHLCHTPALMM PACTBOPEHHOIO BEIIECTBA B KUIKOH (ase s HNOBEPXHOCTHO-
AKTUBHBIX, TOBCPXHOCTHO-UHAKTHBHBIX M IOBEPXHOCTHO-HHAM(QEPEHTHEIX Bemects. Bix
COOTBETCTBYIOIHX H30TEPM azncopounu. OnpeneneHne npeaenbHoi BeIHIHHE] NIOBEPXHOCTHOMI
KOHICHTpalliM pacTBOPEHHOro BemiecTsa. CTpOeHHE IIOBEPXHOCTHOIO Ccliog. Pacuer pasMepoB
MOJIEKYJT ~ paCTBOPEHHOrO BEIIECTBA IO BEJMYHHE €ro IpeJeIbHON MIOBEPXHOCTHOM
KOHLIEHTPAIHH,



Tema 2. Teopus adcopbyuu 2az06 u napoe meepovimu meaamu.

Conepxcanme Tembl. Ancopbuus Ha TPaHuIEe pasfena TBEpAOE TENO - ras; ee
OCOOCHHOCTH. Pasnuunble KomMyecTReHHEIE MEPBI ancOpOLEH KOMIIOHEHTA ra30B0ii (asbl, CBA3b
MEXKAY HUMH, UX JKCIICDUMEHTANbHOE ONpEeeHHUE., Wsotepmsr ancopbuuu, ux XapaxkTep B
3aBHCHMOCTH OT HPHPOALI M YHCIA KOMIIOHEHTOB Ta30BOi dasel m mpupomer ancopGenta.
Junamuka nponecca ancop6uum. ITonsTue o TEIIOTe aACcOPOLMK, TPHPOE aACOPOIHOHHBIX
Cui, (u3MYeCKOd M XHMMYecKoii azncopouun. Teopus MOHOMOJIEKYJIAPHOH ancopbimu
Jlsurmiopa, ocHOBHOE  ypaBHeHue TCOPHH, HENOCTATOYHOCTH JI3HIMIOPOBCKON  MOJIEINH
afcopOuun, €€ namsbueiimee passutie. [lonsTie o IOTMMOJIEKYJIAPHOM ajicopbuuu. Teopus
ancopbuuu bpynayspa, DmmMera u Tennepa, ocoBHOe ypasuenue TEOPHH.

Tema 3. Aocopbyus na epanuye meepooe meno — JHCudKoCs.

Conepixanne Tembl. Azcopbuust Ha rpaHune pasfiena TBEPAOE TEJNO - JKHIAKOCTH, €&
ocobennoctd. Mojekysprast ancopOuus. Bimusuue npupomsr PacTBOpHTEIS U afcopOeHTa Ha
ancopOIHMIO PaCTBOPEHHOIO BEINECTRA. IIpaBumno BepaBHHBaHuUS nojsipHocTedt  Pebunsepa.
Komuuectsennsie 3AKOHOMCPHOCTH ~ MOJNIEKYJIApHOH  amcopbumu. Monuas azicopoIus.
M3bupatensnas amcopbuus HOHOB. OOmennast  ancop6uus. 3aKOHOMEPHOCTH  HOHHOM
ancopbuuu. O6pazoBanue KBOHHOrO SJICKTPHYICCKOTO CJI0S Ha TPAHUIE Pa3jelia TBEPHOro Teja ¢
KHJIKOCTLIO B pe3yIbTaTe H30MpPaTebHOI afcopOIuM HOHOB | ero CTPOEHHE.

Tema 4. Kanunnspnas xondencayus.

Conepixanne temsl. Buusuue KPHBH3HBI IDaHULBl pa3jie]la Ha PaBHOBECHBLIE CBONCTBA
cocymecTByioumx (as. 3aBHCHMOCTH JABICHHS HACKHIIEHHOrO napa HaJ SKHAKOCTBIO WM
TBEPABIM TEJIOM OT KPUBH3HBI TPAHMIB pasiela. Kanunnsiprast kounencanus. Casizp MENTY
PacTBOPHMOCTBIO  TBEPAOrO MM JKMIKOTO BEIIeCTBA B KHIKOCTH M KPHBH3HOH
COOTBETCTBYIOLIEH IpaHKIE pas/ena.

Pazpen 5. Dnexrpoxunernyeckue siprenus s JHCIEPCHBIX CHCTEMAX.
Tema 1. Housmue 06 SNEKMPOKUHEMUYECKUX ACNCHUAX.

Conepxanme Tembl. O6muue IPCICTABICHAS 00 OIEKTPOKUHETHYCCKUX —SBIICHUSIX.
JiekTpoopes, IIEKTPOOCMOC, MOTEHIHA TCHCHM, NMOTEHUHAIl CeAMMEHTALUH, CIIOCOOBI MX
Habmonenus. IIpakTuueckoe HCMOIB30BAHME STHX siBaenni. Ipuunner o6pasosanus 3apsga Ha
KOJUIOHIHBIX  4acTHIaX Juo30neil. DakTopsl, BIHAIOmMEE Ha TIOJIBHJKHOCTh YacTHI[ B
SJICKTPHYIECKOM Toie. DQdeKT penaxcanuu u addexr snexrpodoperrueckoro TOPMOKEHHUS.
Ilonsarne o Mmunemax. Munemnsipras Teopus CTpoeHus HOQOOHEIX 307el. O6pasoBamms
MHIEIUT 30115 ¢ OTPULATEIIBHO U MOJIOKHTEBHO 3aPsHKEeHHBIME YaCTHIIAMH.

Tema 2. Teopus Osoiinozo NEKMPUYECKO20 COA.

Coneprxanue tembl. CTpoeHHe ABOHHOrO SNICKTpH4ecKoro cnos. Teopus ['ensMmronsna u
€€ HeOCTATOYHOCTE /I O0BACHEHHUS SJICKTPOKMHETHIECKHUX sABieHuit. Teopus I'yu — Usnmena.
IonsTne 06 muddyssom cioe MPOTHBOHOHOB H €r0 BOSHHKHOBEHHH. [IpUYMHEI pacxoy1eHus
OKCIICPHMEHTAILHO M TEOPETHYECKH HANTCHHBIX 3HAYCHHNH eMKOCTH JABOMHOIO 3JIEKTPHYECKOTO
CJI0 MCXOIS M3 NPCIUIOKEHHOH Mozenu. Topms IlITepra. Cxema nBoiinoro SIIEKTPHYECKOro
ciiost no ITepiy u manenye B HeM 3NeKTPHYECKOrO NOTEHIHaNa. BiusHue BaleHTHOCTH HOHOB
Ha TOJMMUHY AHQQY3HOrO ClIOS M YHCIIOo IIPOTUBOMOHOB B ancopduuonHoM cioe. CTpoeHue
JABOHHOTO 3JIEKTPHYECKOTO CIIOSI LIS cepuyeckux yacrtuir.

Tema 3. Onexmpoxunemuyeckuii nomenyuan u e2o onpedenenue.
Conepxanne temsr. ITonsitie 0 mIockocTH CKOJIbIKCHUA U ICKTPOKHHETHYECKOM IIOTEHIHAIE,
YpaBHeHHE I CKOPOCTH OTHOCHTEILHOIO ABHKEHHS (a3 [ox JeHCTBHEM IMOCTOSHHOTO
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SNIEKTPHYECKOr0 MOJIA. PacueT sneKTPOKHHETHYECKOTO MOTEHIMANA HA OCHOBE OMBITHEIX
JaHHBIX 1O 3JIEKTPODOpE3y MM BIeKTpoocMocy. Bimsaue NPHPOALI M KOHLEHTPAIUH
SJIEKTPOJIATOB HA JJICKTPOKMHETHYCCKUH NOTEHIHAN M CKOPOCTh OTHOCHTETHHOrO IBHYKEHUS
dbaz Teopus 9NEKTPOKHHETHYECKHMX SBIICHHUIA. ONEKTPOKMHETHYECKHH IIOTEHIHAN, KaK
XApaKTEPUCTHKA OJICKTPHYECKHX CBOHCTB pPAacCMATPUBAEMON TI'DAHHILBI paszena. BrusiHue
PasIM4HBIX (AKTOPOB (BBENCHHE B CHCTEMY 3JIEKTPOIHTOB, H3MCHEHUE pH, xonuenrpanun
pacTBOpa, TEMIEPATypPhI) HA IEKTPOKHHETHUECKUH TOTEHIHAT.

Paszngen 6. YeroituuBocts THCIIEPCHBIX CHCTEM.
Tema 1. Ocnoenvie nonoscenus YEMOU4UOCmMU U KOAZYIAYUU KOMNOUOHBIX CUCTEM

Conepanne Temsl. O6miue mpeicrasienus 06 YCTOWYHBOCTH JHCIEPCHBIX CHCTEM.
ATperaTuBHas M CeMMEHTALMOHHAS YCTORUMBOCTD, Koarynsamus u pekpucraiims3anus yacTu
AUCIEPCHOH  (a3bl Kak IPOSIBIEHHE AarperaTHBHOMN HEYCTOHYHBOCTH JHCIIEPCHBIX CHCTEM.
Tepmopunamuyeckoe 060cHOBaNME arperaTHBHOIN HEYCTOHYHBOCTH.

CrabumusupoBanHbie (3aTOPMOXKEHHBIE) COCTOSHHUS JAUCHEPCHEIX cucTeM. Crabmimzamus o
OTHOIICHUIO K KOAryIsLMH. AHAM3 SBICHHUS KOATYJSIUK C TO3HLIUI 3(QGEKTHBHBIX JBOMHEIX
CTOJIKHOBEHHH YaCTHI[ IUcIepcHO (aBH,

KpuBele mnoTeHumansHOil SHeprum  B3amMoneHCTBHS IByxX wactun. Ilonstue o
IOTCHIHANLHOM Oapbepe, OBICTPOHl M MeJUIEHHOI KOAryJIsIHu. @akTOpEl, ONpeIEIONHe
BEJIMYHHY MOTCHIMANBHOr0 Hapeepa.

Koarynauwmsa wacrun mucnepcroit dassr B THNIPO30JIAX TIOJ ACHCTBHEM 3ICKTPOIHTOB.
Ilpasuna xoarysmsiuu snexrponuramu. Ocobbie ABICHHUS, HAOJIOJaeMble NpH KOArYJISLUH
SNICKTPOJIATAMM: TIDUBBIKAHUE, HENPABUIBHBIC Ds/IBI, CHHEPrH3M, AHTArOHM3M, KOJUIOHIHAS
sammra, ceHcubmimsanus. COBpeMEHHBIE NPEICTABICHHS O MEXAHU3Me KOaryJIMupyIomero
NEHCTBHSL OIEKTPONHTOB. Koarymsmust 1oj JedcTBHeM IEpPEMEIINBAHNS, YIbTPa3ByKa,
HarpeBaHusl, 3aMOPKUBAHUS U IPYruX (aKTopos.

Tema 2. Kunemuxa xoazynayuu.

Conepranue Tembl. CKOPOCTB KOAryJsuuy, eé BBID&XKEHHE Yepe3 YUCIo 3(deKTuBHBIX
ABOHHBIX CTONKHOBEHHH YaCTHI IuCHepcHOH (aspl. McclnenoBanue 3aBHCHMOCTH CKOPOCTH
KOaryJIsiin OT KOHUCHTPalkH d1eKTpouTa. Kunernka GeIcTpoit Koaryssun MOHO/IUCIIEPCHEIX
cucreM 1o CMOIYXOBCKOMY M IIONHIHMCIEPCHBIX CHCTEM 110 Mionnepy. OcnoBuEIe
KHHCTHHCCKHE ypaBHCHUS, X anamu3. KineTuka Meutensol koarymsmun. [Topor KOaryJsiiuy.

Pazjen 7. OcHoBbI GpU3HKO-XHMHYECKOI MeXaHHKH AUCIIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypro — mexanuyeckue ceoticmea OUCNEPCHBIX CUCmeM.

Conepxanne Tembl. OG6mue mpexcTasicHHs o CTPYKTYPUPOBAHHBIX CHCTEMaXx.
JlacnepcHoHHBIE  CHCTEMBI €O CTPYKTYpHOH  CeTKOH, 0Opa3soBaHHOH  3JeMEHTAMH
AMCHEPCHOHHOM (a3bl (remu). Koarymsnmonusie wu KOHJICHCAIHOHO-KPUCTAIUIH3aLMOHHBIE
CTPYKTypbl 10 Pebunnepy. KoHUEHTpHpOBaHHBIE SMYILCHH ¥ TICHBI Kak obparieHHBIe
CTPYKTYPUPOBAHHBIC CHCTEMBI, I/Ie CTPYKTYpPHas ceTKa 00pa3oBana JUCIIEpCHOMH Cpenoii.

YIpYyromiacTHyeckue M peoJIOTHYECKHE CBOMCTBA CTPYKTYPHPOBAHHBIX CHCTEM, HX
CBSI3b C OCOOEHHOCTSAMH CTPYKTYD. SIBIenue TuxcoTponny. Biusmnue 106aBok IIOBEPXHOCTHO-
aKTHBHBIX BEIIECTB Ha [IPOYHOCTD CTPYKTYPHPOBAHHBIX CHCTEM.

Tema 2. Basxocmo sicudxux ducnepcnvix cucment.
Conepxanue Tembl. OCHOBHBIE TOHSTHS O BS3KOCTH H MEXAHH3ME Te€4eHUs! OOBIYHEBIX
HH3KOMOJIEKYIIAPHBIX JKMIKOCTEH (BOja, CIUPT, GEH30M U T.1L.). Jlamunapnoe u Typ6yneHTHOE
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ABWOKEHME JKHMIKOCTH. YCIOBHSl IIEpEXOjia JIaMHHAPHOTO JBWJKEHHS B TypOyJeHTHOE
Omnpenenense askoctd 1o Heotony. KoaduiuenT BI3KOCTH U €ro 3aBHCHMOCTS OT IPUPOIEI
XKHUAKOCTH. XapaKTEePUCTHKA MOJIBHIKHOCTH JKHIKOCTH (TEKydecTb) TOJ BIMSHHEM BHEIIHHX
BO3/ICHCTBHN. BiusiHue TemiepaTypsl Ha BETMYHHY BSI3KOCTH. METOIBI ONPEEeH S BI3KOCTH
KHIKOCTEH: METOJ| MajaloLIero Iapuka, METOJ HCTEeYEHHs JKHIKOCTH depes Kanuusp,
OIPEJCICHHE C MOMOIIBIO POTALMOHHOI'O BUCKO3UMETpa. 3aBUCHMOCTH (P (PEKTUBHOH BSI3KOCTH
KOJUIOU/IHBIX CUCTEM OT CKOPOCTH HMX TedeHHs. CTpyKTypHas BI3KOCTh

Tema 3. ¥Ynpyeonnacmuyeckue ceoticmea KoINOUOHBIX CUCTEM.

Coznepxanue TeMBL. YIIPYrocTh U 9JaCTHYHOCTS KOATYIISALHOHHBIX cTpykTyp. Ilpouece
penakcanuu u ero npu4HHel. Ilepexon ynpyroit nedpopmanyu B nnactuueckyio. MexaHuueckue
CBOHCTBA TBEPAOOOPA3HBIX MHKPOIETEPOreHHBIX M KOJIIOMJHBIX CHCTEM, O6Iafarommx
UCTHHHOH YIPYroCThIO (I€lH, KOHIEHTPUPOBAHHBIE PACTBOPHI MBI, BBICOKOMOJIEKYIISIPHEIE
BEIIECTBA M MX KOHUCHTPUPOBAaHHBIE pacTBOpPHI). CBA3bL 0COOOH BHYTpeHHEH CTPYKTYpHI
JCIIEPCHOM CHCTeMBbI C €€ CMOCOOHOCTBIO BO3BPAINATHCS K MEPBOHAYATBHON dopme mocie
IpEKpalleHuss JAeHCTBUA aedopMmupymomeii cunsl. OnpefeneHHe MeXaHWYECKHX CBONCTB
CTPYKTYPHPOBAHHBIX JHUCIEPCHBIX CHCTEM, OOHApYKUBAIOLMX YIPYrocTh. VCHonb3oBaHue
METO/1a TAHI€HIIMATIBHOIO CMEIICHHS IVIACTHHKA ¥ METOJA 3aKpyYHBaHUs [UIHHIPA.

COAEPKAHUE JIABOPATOPHBIX 3AHATHUM IO NTUCHUIIJIMHE

Pasznen 2. Mosieky 1sipHO-KHHETHYECKHE H ONITHYECKHE CBOHCTBA JAHCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonno — dugdysnoe pasnosecue.

Conepxxanue  maGoparopuoit  paGorel.  MccienoBanue  KUHETHKH OCaXKIIeHUsI
HOJIMMCIIEPCHOH CYCNEH3HH C IIOMOMIBIO TOPCHOHHBIX BECOB, [OCTPOEHHE HMHTETPANILHON M
mabbepeHIHanbHON KPUBBIX PacIpe/Ie/ieHus, ONpeIeeHHe IHCIEPCHOHHBIX XapaKTepHCTHK
CYCIIECH3HH.

Paszpen 3. TepmoauunamMuKka moBepXHOCTHBIX SIBJICHHI
Tema 1. Ilosepxnocmnas snepzus. HAenenue cmauueanus

Conepxanue abopaTopHoii pabortsl. Usydenue cmaynpanus MOJIMMEPHBIX MaTEPHAIIOB
KHUJKOCTAMH M OLEHKA JUl HUX paboTh! aure3uu. Vismepenne KkpaeBbIX YIiOB CMAUMBAHHS IPH
Pa3IMYHBIX KOHIICHTPAIMAX PaCTBOPOB OBEPXHOCTHO aKTHBHBIX BEIIECTB.

Paznen 4. AncopGuus na mosepxnocru pasaena ¢pas. Kanunnspusle ssienus.

Tema 1. Aocopbyusn na epanuye scudxocms — 2as.

Conepxanne naGopatopHoif paGorsl. KonmmuectsenHoe u3ydeHue HOBEPXHOCTHOTO
HATSDKCHUS. M 3aKOHOMEPHOCTEH ajcopOuuu Ha TpaHHIE PpacTBOP — BO3JYX; CpaBHEHHE
MOBEPXHOCTHOH AKTHBHOCTH PasiU4HLIX NOBEPXHOCTHO-aKTUBHEIX BEIIECTB, OIIPECIICHHE
OCHOBHBIX XapaKTEPUCTHK aICOPOIIMOHHOTO CII05I.

Tema 2. Aocopbyus na zpanuye meepdoe meno — IHCUOKOCMb.

Coneprxanne naboparopHoii paGotsl. V3ydenue ancopOumu IIOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA M3 BOJHOrO pPAaCTBOpa Ha TBEPAOM alCOPOEHTE M pacyeT yACHbHOH MOBEPXHOCTH
azcopOenTa.



Pazpesn 5. DiexTpoxkuneTnyecKkne siBJIeHNs B IHCIEPCHBIX CHCTEMAX.

Tema 1. Ilonsamue 06 siexmpoxunemuyeckux A61eHusx.

Conepxanne nmaboparopuoit paGoThl. V3ydeHHE OCHOBHBIX METOIOB MOJIy4YeHHS H
crabunusanuu To(oOHEIX MCIIEPCHBIX cucTeM. ONpeelienne 3apsiia YacTHIl ¥ COCTABICHHE
(bopmy MHIEIIT; HAGIIOAEHHE SBIECHUS ONATECICHI[HU B 30JI5X.

Tema 2. Dnexmpoxunemudeckuii nomenyuan u e2o onpedeneHue.

Conepxanue naboparopuoil paboTsl. O3HAKOMHTECH C 9JIEKTPHYECKUMH CBOHCTBAMH
AHCHEPCHBIX CHCTEM, M3MEPUTH CKOPOCTh JBHIKEHMS YAaCTHIL IIPH 3JIEKTpodopese; paccuuTaTh
SNIEKTPOKHHETHYCCKUH IIOTEHIIHA.

Paznen 6. YeToluuBOCTD AHCIEPCHBIX CHCTEM.
Tema 1. Ocnognvle nonodACeHUs YCMOUHUCOCIIU U KOARYNAYUYU KOJLOUOHBIX CUCTIEM

Conepxanne naboparopHoil paGoThl. V3ydemume KoaryIsiuu ¥ CTaGHIM3AIHH
AMCIEPCHBIX CHCTEM; ONpEJENCHUE IOPOrOB KOAryIsIMH pa3iHYHBIMH 3JIEKTPOJIHTAMH,
ONpEeNeHUE 3alUTHOrO YUcia cTabuIn3aTropa.

Tema 2. Kunemuxa xoazynisayuu.
Conepxanue naGoparopHolt pa6otel. OmpefelieHHE KHHETHYECKHX [1apaMeTpoB
KOaryJsiuH JlaTeKca JIeKTPOIUTaMU TypOHIMMETPHIECKHM METOIOM.

Pazpent 7. OcHoBbI pH3MKO-XHMHYECKOIH MEXAHHKH HCHEPCHBIX CHCTEM.
Tema 1. Cmpyxmypno — mexanuveckue c60iicmea OUCREePCHBIX CUCTIEM.

Coneprxanne naboparoproif pabotel. M3ydenue MHIEIIOOGPA30BAHUS B pacTBopax
TIOBEPXHOCTHO aKTHBHBIX BCHICCTB M €r0 BIMsSHMS HAa CBOMCTBAa pacTBOpa. Mcmoms3ys
ypaBHeHHE OHHIUTEHHA pPacCUMTATh 3HAYCHHS IAPAMETPA, XapaKTEPU3YIOLIEro nporece
CTPYKTYPHUPOBAHUSI CHCTEMBL.

Tema 2. Bazkocmb JCUOKUX OUCNEPCHBIX CUCTEM.

Conepxanne mabGopatoproii pabotel. M3yuenme CTPYKTYPHO-MEXaHUYECKHX CBOMCTB
AUCNEPCHOM CHCTEMBI METOJOM BHCKO3UMETpHH. ONpEJEeNuTh BpeMsl HCTEYEeHHs BCex
[IPUTOTOBJICHHBIX PAaCTBOPOB M PACTBOPHTENs, NOJNB3YICh KANMUIIPHBIM BHCKO3UMETPOM.
BBIUMCIHTE OTHOCHTENBHYIO H IIPUBEICHHYIO BSI3KOCTH JUTS KAXKIO0TO pacTBopa.



5. OHEHOYHBIE CPEJCTBA JIJIsl TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOW ATTECTALIAU 1O HTOI'AM OCBOEHUSI
JAUCHUILIHHBI 1 YYEBHO - METO/IMYECKOE OBECIEYEHUE
CAMOCTOSTEJIbHOU PABOTHI CTYJEHTOB

Texy1uit KOHTPOJIB yereBaeMOCTH:
PeliTunr-KoHTpOIB 1

BOIIPOC 1.2.1. Kaxoe uz nonoscenuil, Xapakmepusyiowux MONeKYIsPHO-KUHeMUYecKue
CBOUCMBA OUCNEPCHIX CUCEM, He COOMEemcmeyem IKCHEPUMEHMATBHBIM OQHHLIM?
OTBETHI:
1. Crenenb HIHCHEPCHOCTH — 3TO BeEIHYHHA, oOpatHast JHMHEHHOMY pasMepy YacTHI[
JUCTIEPCHOH (a3pl.
2. Tlo cremeHm IMCHIEPCHOCTH BCE CHCTEMBI KIIACCU(UIUPYIOTCS Ha TIpyOOIHCIEpCHEIE,
MHKPOTCTCPOTCHHBIC, ~HCTHHHO—KOJUIOHJHBIC, MOJIEKYISPHBIE M MOHOMMCIIEPCHEIE —
MCTHHHBIE PACTBOPEI.
3. K MOnexkynsipHO—KHHETHYECKUM CBONWCTBAM JMCIIEPCHBIX CHCTEM OTHOCATCS GPOYHOBCKOE
JBHKeHHE, TH(DY3UsI, OCMOC U ceMMEeHTAlHS.
4. BpoyHOBCKOE MBHKCHHE HMEET MONEKYISPHO — KHHETHYECKYIO TIPHPOJY U SBISETCA
CIIE/ICTBHEM TEIJIOBOIO JIBUIKECHHS MOJIEKYJI.
5. fnenue nuddysun cBOMCTBEHHO BCeM CHCTEMAM OT MOJIEKYJISIPHEIX [0 rpyOOAHCIEPCHEIX.
CkopocTh Iporecca 3aBHCHT OT BEJIHYHHBI H hopmBI acTHIl AuCHIepcHOM (asbl; mporece HaeT
TeM OBICTpee, YeM BBIIE TEMIIEPATYpPa U KPYITHEE YaCTUI[bL.
6. IlocKONbKY paBHOMEPHOE pacHpeie/ICHHE BemecTBa—( a3l Mo BceMy 00BEMY pacTBOpa
Haubosee BeposTHO, mpomece auddysuum wper c YBCIIHYCHHEM OSHTPONMH M  SABIISIETCS
CaMOIIPOU3BOJIBHBIM.
7. Ilox KOHUEHTpalUeH THCIEPCHON CHCTEMBI CIELYeT CYMTATH YHCIO KMHETHIECKUX SIIHHUII
— KOJUIOMJHBIX HACTHL B €MHHUIE 00BEMA CHCTEMBI, T.C. YHCICHHYIO KOHLEHTPALHIO YACTHI]
JHCIIEpCHOM a3kl
8. OcCoGEHHOCT OCMOTHYECKOTO JABIEHHS KOJIIOMIHBIX pacTBOpPOB IO CPaBHEHHUIO ¢
HCTHHHBIMH PaCTBOPAMH — €ro MaJIOe 3HAYEHHUE W HeIIOCTOSHCTRO.
9. Majoe ocMmoTrHuecKkoe maBieHue Jo6oi KOJUIOMJTHOM CHCTEMBI OOBIACHSIETCS TEM, YTO
Onarozaps GONBIIOH Macce YaCTHIL TUCTIEPCHOMN (azsl ipu oMHAKOBOH BECOBOH KOHLIEHTPAIIHK
HHCIICHHAA  KOHICHTPALHMS KOJUIOMJHOIO pacTBOpa BCErja 3HAYNTEIBHO MEHBIIE, YeM
UCTUHHOTO.

BOIIPOC 1.2.2. Ilpoananusupyiime ymesepacoenus, Xapakmepuszylowue OpoyHoscKoe
osuoicenue. Karxoe us nux owubouno?
OTBETHI:
1. Xaoruyeckoe NBHIKCHHE YACTHIBI IHCIEPCHOMN dassr oxBaTeIBaeT ompeeNeHHBI 00BEM
IPOCTPAaHCTBA, BO3PACTAIOIIMM BO BpEMEHH. B ropu3OHTANLHOIM MIIOCKOCTH OH COOTBETCTBYET
BO3PACTAIOIICH MIIOIAAH, IPONOPIHOHANBHON KBaJpaTy CpelHEro CIABHIa.
2. Jlnn chepuueckoll wacTuIbl pamHyca r 3HAYEHHE KBajpata CpEIHEro CIBHIa MpPsIMO
NPONOPIMOHATILHO  a0CONIOTHOH — Temmeparype © BpeMeHH HaGIONEHHS | obpatHo
IPONIOPLUOHAIEHO COIPOTHBIEHHIO CPEJIBL.
3. BpoyHOBCcKOe JIBMKEHHE CBOMCTBEHHO JHOGHIM YAaCTHIIAM KaK OpPraHHYecKOoro, TaK u
HCOPTraHMYECKOro MpoucXoxaeHus. OHO INpOsABIAETCS TeM HHTEHCHBHEE, uYeM OONBIIe
TEMIEpPaTypa U MEHBIIIE BI3KOCTH CPEJIBL.
4. Korza xomnoujHas 4acTHIA IIOJHHUMAETCS B OpOYHOBCKOM JIBHIJKEHHH, MOTEHIHATbHASN
SHCPIHs CHCTEMEI BO3PACTACT, M TEIIOTA OKPYKAIOMIEH CPe/Ibl MPEBPAINaeTCs B MEXaHHUECKYIO
paboTy B OTCYTCTBUM HaYaJILHOMN PAa3HOCTH TEMIEPaTyP.
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5. BpoyHoBcKOe IBHKEHHE — peaNbHBIH OIIBIT, IIOKa3bIBAIOLIHH, HE3aBUCHMO OT Kakoi OBl TO
HU OBLIO MOJIEKYIIAPHON TEOPUH, YTO BEUHBIN JBUTATEIb BTOPOT'0 poJia MOCTOSHHO “JielicTByeT”,
XOTsl H HE MOKET OBITH ITPAKTHYECKH UCIIOIb30BAH.

BOIIPOC 1.2.3. Paccuumaiime omuowenue suavenuii cpeonezo cosuza wacmuy ¢ paduycamiu
r1=2-10° mur;=8107 u npU ux OPOYHOBCKOM OBUIICEHUU 3G PAGHbLE OMPE3KU 8peMen.
OTBETHI:

1.6,25-10°

2.2,5:10°

3.5,0-107

4.2,0-10

5.4,0-10

BOIIPOC 1.2.4. Kakoe us ykasammvix senenuii e XapaKkmepHo Oas UCIUHHO—
KOJLIOUOHBIX cucmem?
OTBETHI:
1. Kosuouiaeie pacTBOPEI CIIOCOOHEI PACCEHBATH CBET MIIH ONaJIeCIIMPOBATh, YTO YKa3bIBAeT HA
HX HEOHOPOHOCTE.
2. KommouHo — JucnepeHsie CUCTEMBI CIIOCOOHBI K JHaIHU3Y, T.€. OHH MOT'YT OBITh OUHILEHBI
OT pasjH4HBIX IPEMECEH KPUCTAJUINYECKUX BEIeCTB.
3. Yactunsl gucriepcHoit Gpassl MOTYT 06IaiaTh QJIEKTPUHECKHM 3apAIOM, IT03TOMY KOJLJIOMIHBIE
PacTBOPBI O0HAPY KUBAIOT SIBIICHUE 3JIEKTPOJIH3A.
4. JIns KOJJIOUIHBIX CHCTEM XapaKTepHa BeCbMa MelIeHHast Auddysus.
5. Benuuuna oCMOTHYECKOTO NaBICHHS JUIsl KOJLIOMIHBIX PacTBOPOB XapaKTepHU3yeTCsl MaJIbIM
3HAYCHHEM U HEIIOCTOSHCTBOM.
6. Komnonnmuele cucreMpl OTIHYAIOTCS arperaTHBHON HEYCTOHYMBOCTBIO H  CIIOCOGHBI
KOaryJMpoBarth 10/ BIMSHHEM BHELIHUX BO3/EHCTBHIA.

BONIPOC 1.3.1. Hsyyume nonooicenus, xXapakmepusylowjue memoosl ROIYYeHUs
Oucnepcnblx cucmem. Kakoe uz nux nedocmamouno 060cnosanio?

OTBETHI:
1. KomnoupHble  CHCTEMBI,  3aHUMAIOIIHE NPOMEXYTOYHOE  IIOJOXKEHHE  MEWKIY
IPyOOAMCIIEPCHBIMU M MOJIEKYIISPHBIMH, MOTYT OBITH IOJTy4eHbI K00 00BbEAUHEHHEM MOIEKY
HJIM HOHOB B arperarel, MO0 B pe3ynbTaTe AHCIEPTHPOBAHMS GOIBUIAX YACTHIL IO TpebyeMbIx
pa3Mepos.
2. JluCHeprupoBaHHE — 3TO H3MENBUCHHE TBEPHBIX HIM SKHAKHX Tel B HHEPTHOH, He
B3aUMOJICHCTBYIOLLEH C H3METbYaeMbIM BEIIECTBOM, CpeJIe.
3. B NpOTHBOIONOXHOCTH PAaCTBOPEHHIO AMCNEPrUPOBaHKE MPOXOAMT, KaK MPaBHIIO, He
CaMONpPOU3BOJILHO, a € 3aTPaTOH BHENIHEH paboTEL.
4. B oOTAeNBHBIX CIy4yasx TBEpHOE TENO WM IKHIKOCTE MOTYT CaMOIPOH3BOJILHO
AUCHEPrUPOBATECA B XKHAKOH cpejie ¢ 00pa3oBaHHEM KOJUIOMAHOM WM MHKPOTeTEpOreHHOI
THOQUIBHON CHCTEMEL.
5. Tlpumep dusuyeckoit KonaeHcanun — o06pasoBaHue TyMaHa: IIpH NMOHHYKEHHH TEMIIEPaTypBI
BO3AYXa JablCHHC BOASHOTO Napa CTaHOBUTCS BBINIC PABHOBECHOTO M B Ta30BOH (hase
BO3HUKACT HOBAs JKUAKas (asa.
6. MeToq XHMHUYECKON KOHIEHCAIMH 3aKI0YaeTcs B 00pa3oBaHHH HOBOM (a3sl B FOMOreHHOM
Cpelie B pe3yJibTare H3MEHEHHSI COCTaBa CPE/IBL.

BOIIPOC 1.3.2. Haiimu omnowenue ckopocmeii ocedanus xanenex 600no2o mymana,
eCu ux paouxcul pasivl coomeememeenno. ¥=10"*u u ra=10"%u
OTBETHBI:
1.10°
2.10*
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3. 107
4.10°
5.10°*

BOIIPOC 1.3.2. B kaxom u3 npusedenmuvix NpUMEpO6 6elyecmeo OUChEPCHOU (asbl —
meepooe meno, a 6ewyecmeo OUCNepPCUOHHOT] cpedvt — dcuokocne?
OTBETHI:

. IBIMBI, TIBLIH, CMOT

. MBUIBHBIE TICHBI, SMYJILCHH
. THIPO30JIH, OpPraH030JIx

. YIOJIb, CHJTHKArellb

. CIUIaBBl, CHTAJLIL

. He()Th, MOJIOKO

. MHHEpAJIBI: OIall, YKEMYYT.

~ N L) R =

BOIIPOC 1.3.4. Kaxoe usz ypasuenuii ne credyem ucnonv3oeame Ons onpedenenus
MONEKYNAPHO-KUHEMUYECKUX CEOUCME KONNOUOH0-Oucnepcnvix cucmem? O1BETBI:
l. p=¢cRT

2. dm:—DAEa’r
dx
5, A e AAE
3anrN
4. Ax* =2D7
T
6znrN ,

TA€ € — MOJLUILHAS KOHUCHTPALHUS; P — OCMOTHYECKOE JiapneHue; D - kosurment b dy3um.

BONIPOC 1.3.5. Haiimu ommnowenue ocmomuvecxkux Oasienuii IS BYX THIpo3oIeil
CEPHUCTOrO MBIIIBIKA OXMHAKOBOH KOHICHTPAIMH, HO Pa3IHYHON IHCHEPCHOCTH C pagmycamu
chepuIecKHX MOHOYACTHIT COOTBETCTBEHHO 11= 310 1 15=6-107m.

OTBETBI:

1.3,8-10°

2.810°

3.0,7

4.5,0

5.11,0

PeliTunr-xouTpois 2

BONIPOC  2.1.1.  Osmaxomemece ¢ nonoscenusmu, xapakmepusyiouumu
nosepxnocmuwle senenus. Kaxoe us nux — neyooeiemeopumensno?
OTBETHGL:

1. IToBepXHOCTHBIME HA3BIBACTCS TOHKHiL TPEXMEPHBIH CJI0i, 00pasyIOmHUHCS Ha OBEPXHOCTH
KOHTaKTHPYIOIHMX (ha3 1 MMEIONIHiT KOHEYHbIE PA3MEPBL.

2. Ha rpamune pasjena »HIKOCTb — Ta3 PABHOJICHCTBYIONIAS CHJI MEXMOJIEKYIIPHOTO
B3aMMOJICHCTBHS HANPABJIEHA HOPMAJILHO K IIOBEPXHOCTH B CTOPOHY JKHJIKOH (ha3bl.

3. PaGora, coBepmaemas B H30TE€pMHYECKUX YCJIOBHSIX B IPOLIECCE IIEPEBOJa MOIEKYIbl M3
00beMHOM (a3bl B MOBEPXHOCTHBIH CIIO, paBHA YBEIMYCHHIO CBOOOJHON MOBEPXHOCTHOI
SHeprus.

4. TloBepxHOCTHAS SHEPTHI — 9TO paGoTa paspsiBa cBsseil npm mpoGreHum TBEPILIX Tell,
CBsI3aHHAS C YBEJIMYCHHUEM IIOBEPXHOCTH pasJiela.
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5. BHyTpeHHee JaBieHHe — 3TO CHIIa, C KOTOPOH MOBEPXHOCTHEIH CIIOH BO3/IEHCTBYET Ha 06beM
tbaszsl

BOIIPOC 2.1.2. Hszyyume onpedenenus, Xapaxkmepusyiowue npupooy noGepxnocmuo2o
Hamaicenus. Kaxoe us nux mpe6yem ymounenus?
OTBETHI:
1. Pabora 0oOpa3zoBaHusi eIHHHUIEI HIOBEPXHOCTH, COBEpIIaeMas IPOTUB CHJI BHYTPEHHEIO
AaBIICHUS, HA3BIBAETCSA IIOBEPXHOCTHBIM HATSHKCHHUEM.
2. Bemnmuuna G — [OBEPXHOCTHOE HATSKEHHE —  SBISETCS Koo uuuerToM
IPOIOPIHOHANBHOCTH MEXAY PabOTOM, 3aTpadeHHON Ha M3MEHEHHE IUIOMIAIN IOBEPXHOCTH H
9THM U3MEHEHUEM ILIOIAJIH.
3. CornacHo 9KCTIEPUMEHTAILHBIM JAHHBIM OBEPXHOCTHOE HATSIKEHHE THHEHHO YMEHBINIAETCS
C POCTOM TEMIIE€PATYPBI BILIOTh 0 KPUTHUYECKOIL.
4. BemmuuHa 6 XapakTepH3yeT MeKMONIEKYIAPHOE CIEILICHHE, MOJIAPHOCTE YKUAKOCTH U CBS3aHA
€ AMIOJILHBIM MOMCHTOM, IIOJIAPU3YEMOCTBIO BEIIECTRA M JIHIIEKTPHYECKOH IPOHHIIAEMOCTHIO.
5. Bee yTBepIK/IeHHS CIIPABEIHBEL

BOIIPOC 2.1.3. B «kaxom ciyuae nepexod x crnedyrowemy @pazmenmy 6wv1600a
Yypasuenue adcopbyuu I'ubbea nedoocmamouno 060cH06ano?
OTBET:
1. M3menenne cBOGOIHOI SHEPrUH MOBEPXHOCTHOTO CIIOSN:

dF:O'dA+AdO'+Zp,.dn,.+Zn,dp‘. (1)

2. Ilo ananoruu ¢ ypasaenuem I'u66ca-/lrorema:

ddo+ ndu, =0 )

3. OrpaHuuMBasCh TOJILKO H30TEPMHYCCKHMH IporeccaMy U pasjiesuB 00€ 4acTH ypaBHeHus (2)
Ha A,. monyunm, do = ~Z I'.du,

4. Jlns OumapHoii cucrema (mHmeKC 1 — PAaCTBOPHTENL, 2 — PpACTBOPEHHOE BEIECTBO
do =-I'\du, - I'ydu,

5. Tak xax du = RTd Ina, gonyckas 3aMeHy akTHBHOCTH Ha KOHUEHTPALMIO I pa3baBlieHHEIX

PacTBOPOB, MOMyqaM [ = ——— . do
RT dc

BOIIPOC 2.1.4. /s xaxux uz npusedennvix 6ewfecme 8 CiyHae G0OHLIX PACMBOPOs
senuyuna do/dc 6onvue nyna?
1. HeopraHUYECKHE IEKTPOTUTEI
2. OpraHUYECKHE KUCIIOTHI
3. cnupThI
4. 6enku
5. cnoxHbIe 3QUpEL.

BOIIPOC 2.2.1. Ipoananusupyiime ypasuenus, xXapaxkmepusylowue noGepxHOCmHuoe
namsislcenue u - nosepxnocmmnyio amepeuio. Kaxoe u3z nux mpebyemcs OOROIHUMENbHO
Yymounums?

OTBETHI:
1. Aw = cA4
dG
2, O=
d/’l T,P,n,
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3 U:a—T[ﬁj
dr

dG
4, — = const
drl
dF’
5. F =\ —r
dA V.T.n

BOIIPOC 2.2.2. Hzyuume nonooicenus, Xapakmepusyiouwjue npupooy adcopoyuoHHbIX
cun. Kaxoe u3 nux ne coomeemcmsyem CO6peMEHHBIM NPEeOCMAasienusm?
OTBETHBI:
1. AncopOLUOHHBEIMEH HA3BIBAIOTCS CHIIBL MEXMOJICKYIIIPHOTO  B3aUMOJECHCTBHS MEXY
MOJICKyJTaMH MJTH aTOMaMH, HAXOAALIAMHCS B PasHEIX (asax.
2. Kak cmibsl ocoGoro poja ancopOLMOHHBIE CHJBI  00JIaJaI0T OPHEHTAIHOHHBIM,
UHAYKIMOHHBIM M JUCIIEPCHOHHBIM B3aUMOJICHCTBHEM.
3. JUis mOHMMAaHMS HPHPOIBI AACOPGIIHOHHBIX CHI HEOBXOIHMO YYHTEIBATh, YTO B aKTe
azcopOuuu Mosekyna ajcopbara B3aHMOJCHCTBYET He ¢ OJIHUM, a CO BCeMH ONMKalIIuMu
aToMam# ajicopbeHTa, T.e. ¢ 00BEMOM.
4. Tonmuna ancopOUHOHHBIX CIOEB MOKET JOCTHIATH THICSY aHI'CTPEM, 3TOT (haKT yKas3hIBaeT
Ha JAIbHONCHCTBHE a1COPOLIHOHHBIX CHIL.
5. Teopust MEXMONEKYJSDHBIX CHI TOKA3bIBAET, UTO BCe TPU KOMIIOHEHTEl SHEPIrHU
HPHTKCHIS:  OPHCHTALMOHHAS, MHIyKIHOHHAs W JMCHEPCHOHHAs COCTABNSAIONIHE 0GPaTHO
NPOTIOPIHOHAIIBHEI IIECTOH CTENEHH PACCTOSAHHS.

BOIIPOC 2.2.3. Kaxas uz npueedennvix 3a6ucumocmeii naswieaemes UsOmMepMou
adcopoyuu?
OTBETBI:
l.a=f(T)
2.a=1(P)
3. P=H{T)
4. P=1(a)
5. T=1(P)

BOIIPOC 2.2.4. HMHszyuume xpussle, npeocmasnsiowue 3agUCUMOCINL  KOIUYeCmEd
aocopbupyemozo eewjecmea (opounama) om Oaenenus & 2a3060% pasze (abcyucca) Ons
Medicghasnou nosepxnocmu pazdena meepdoe meno — 2az. Kaxas us KPUBbIX Xapaxkmepua O

meopuu aocopbyuu 5OT?

OTBETHI:
E — ! o n":wu ’? f‘/ Ié % : ‘.r;
% /_&-_ r /,r"’ ;_//‘\H £
.z = i"{/ I»/ . irf\ =

e — R il S i o e e

BOIIPOC 2.2.5. IIpoananusupyiime ypasnenus, onucwlealouue aocopoyuio na meepooi
u dicudxoil nogepxnocmu pasoena gas. Kaxoe uz nux sensemes IMAUPUHECKUM?

OTBETHI:
1. al+kP)=a, kP k — xoncranra
1
2. lga=Igb+—1gP b, n — KoHCTAaHTEI
n
ke
3.I'=T, C — KOHLEHTpaIus
1+ ke

14



4. q= £ - Ps — naBnenue macenmensoro nnapa

S5.a=K.P K — xoncranta ['enpu

Pelitunr-xonrpons 3

BOIIPOC 3.1.1. Hzyuume nonooicenus, Xapaxmepusyioujue adcopbyuio na meschasznoti
nosepxnocmu meepooe meno — 2as. Kaxoe us nux ne coenacyemes ¢ ucxoOusimu nonoicenusmi
meopuu adcopoyuu Jlenemiopa?

OTBETBI:

1. AncopOuust Monekyn ancop6THBa MPOHCXOMHT HA AKTHBHBIX HEHTpaX, HaxoIsIIUXCs Ha
IIOBEPXHOCTH TBEPJIOTO aIcOpOenTa.

2. AZcopOMpOBAHHEIE MOJNEKYIBI YIEPKHUBAIOTCS AKTHBHBIME LEHTpaMH TOJIBKO B TEUEHHE
ONPE/IC/ICHHOr0 BPEMEHH, KOTOPOE He 3aBHCUT OT TEMIIEPATYPBL

3. TlosepxHocTHas KOHUIEHTparus ajcopGTHBA IPONOPIHOHAILHA JABJIEHHIO rasa u
KOHIEHTPAIMH CBOOOAHBIX AKTHBHBIX [IEHTPOB.

4. BcnencTtsue wManoro pajauyca JeiicTBuS aJICOPOLIMOHHBIX CHJI M MX CIOCOOHOCTH K
HACRIMCHHIO  TOBEPXHOCTB  aaCOpOEHTa MOKET OBITh  3alOMHEHA TONBKO  OIHHM
MOHOMOJICKYJIIPHBIM CIIOEM aJICOpPOTHBA.

5. AnCOpOHpOBAaHHEIE HA COCEJHMX AKTHBHBIX LUEHTpax MOJIEKYJIBl ancopOTuBa He
B3aHMOAEHCTBYIOT MEXKIy COBOIA.

6. AncopOuus TpeACTaBiseTCS KAK KBA3UXHMHYCCKAs peaknus MEeXIy MOJEKYJIOW rasa H
AKTUBHLIM IICHTPOM, B PE3yJIbTaTe KOTOPOi 00pasyercs aicopOupOBaHHBINH KOMILIEKC.

BOIIPC 3.1.2. Kaxyio u3 npusedennwix genuqun onpeoejisiem Yacmuas npoU3EOOHAs Om
MEPMOOUHAMUYECKO20 NOMEHYUANA NO NAOWAOU?

dG

24_ 1P

OTBETHI:
1. xuMHuYecKuit moTeH AN

2. BHYTPEHHSIS SHEPTHs

3. DOBEPXHOCTHOE HATSKEHHE

4. MOBEPXHOCTHASI AKTHBHOCTH

5. cBOOOHAS IHEPTHSL.

BOIIPOC 3.1.3. Ilpoanamusupyiime credyiowue UCX0OHble NONOJICEHUS. MeopuUU
monexynapuou  adcopoyuu Ionanu. Kaxoe uz nux ne coomeememeyem Co8peMeHHbIM
MeopemuieckuM U IKCNEPUMEHMANLHBIM OAHHBIM?

OTBETHI:

1. Ancopbuus 00ycnoBIMBaeTes TONBKO (H3HIECKUMHU Ban-nep-aanscoBbiMu  cumamu. Ha
IIOBCPXHOCTH a/IcOPOEHTA HET AKTHBHBIX LEHTPOB.

2. AncopOuuoHHBIE CHIBI AEHCTBYIOT Ha PacCTOSHHS, IPEBBIIAIONINE Pa3Mephl OTIEIbLHBIX
MoJIeKyI ancopOrusa. OOpasyeTcst ancopOIHOHHBIH 00BEM.

3. Kaxpmas Toyka BHyTpH aiCcOpGIHOHHOTO O06BeMa XapaKkTepU3yeTcs OlpeaeeHHbIM
3HAYCHHEM aJCOPOLIMOHHOr0 MOTEHIHAIIA.



4. AnCOpOLMOHHBIN NOTEHIHAN IIPEACTABIAET COGOI H30TEPMHUYECKYIO paboTy cokaTusl rasa
(mapa) npu mepeBozie ero u3 06beMHOI (a3sl B 061aCTh IOBEPXHOCTHOIO CJIOSI C JABJIEHUEM,
OTJIMYHBIM OT PABHOBECHOTO.
5. JleiicTBHe anCOPOIMOHHBIX CHJI MO Mope  ynamenus OT Mex(asHOH IOBEpXHOCTH
YMCHBLIAETCS M HA HEKOTOPOM PACCTOSIHHE PABHO HYJIIO.
6. 3aBHCHMOCTE aIcopOLMOHHOrO IOTEHIHAIA OT a7ICOpOLIHOHHOI0 00BeMa HOCHT HAa3BAHHE
XapaKTePHCTHYECKOH KPHUBOM.

BOIIPOC 3.1.4. Kaxoii uz nepeyucnenmwrx SKCHEPUMEHMANLHBIX  MEMOO08 He
no360/15em onpeoensms NOGEPXHOCIHOEe HAMSJICEHUE?
OTBETHI:
1. Meroz MakcuManbHOro JaBieHus my3spsKa (MeTon PeGunsepa)
2. MeTox nepeMeIeH st WapuKa B IUCIIEPCHOHHOH cpene
3. CranarMoMeTpHYecKuii METOL OTPBIBA KAILIH KHIKOCTH
4. TensumeTpuyecKHii METOT OTPBIBA KOJIBIA
5. MeTo/1 KalnIUISIpHOTO IIOMHSTHS JKHUIKOCTH.

BOIIPOC 3.1.5. Hzyyume nonoocenus, Xapakmepusylowjue aocopbyuio na mexncgasnoii

nosepxxocmu meepooe meno — zas (nap). Kaxoe usz nux cywecmeenno omnuuaemes om
OCHOGHbLX NOLOJICEN ULl MEOPUL ROTUMONIEKYIIAPHOU adcopoyul napos bpynayspa — Dmmemma
— Tennepa?

OTBETBI:

1. Ha mnosepxmoctu TBepaoro ajcopGenta HMeroTCs HEPAaBHOIIEHHEI B 3HEPreTHYECKOM
OTHOIIICHMs] AKTHBHEIE [[EHTPEIL.

2. Ancop6uust Muorocoitna. Kaxnas MOJICKYJIa EPBOTO CIIOS! CIIY)KUT LEHTPOM IS aJCOPOLMH
BTOPOI'0 U IOCJIEAYIOIIMUX CIIOEB.

3. Ilepssrit cmoif amcop6rupa oOpasyercst B pesyibTaTe AeiCTBUS Ban-nep-BaanbcoBeix cu,
IOCTICYIOIIHE — B Pe3YJIbTaTe KOMIICHCAIHH,

4. AncopbupoBannas (hasza IpencTaBiseTCs KaK COBOKYITHOCTB aCOPOHUPOBAHHBIX KOMILIEKCOB
— MOJICKYJISIPHBIX LICIIOYCK, KOTOPEIC SHEPreTUIECKH HE B3AHMO/IEHCTBYIOT APYT ¢ Ipyrom.

5. TennoTs!l ancop6UMH eAUHHYHOrO U ABOHHOTO KOMIUIEKCOB NMPUOIH3UTEIBHO OQHHAKOBEI U
PaBHBI TEILUIOTE OOBEMHOM KOHICHCALIHH.

6. AncopOIHMIO MONEKYN mapa MOXKHO PaccMaTpuBaTh KaK CEPHIO KBASUXUMHYCCKHX peaKI[Hif
00pa3oBaHus ancoOpOIMOHHBIX KOMILIEKCOB.

7. llpn 3HaYeHHsX JABJICHHS B Ta30BOif (aze, mamekux oT maBNEHMS HACHIIEHHOrO napa,
00pasyercst MOHOMOJIEKY ISIPHBILIT CIIOM.

8. Ilpu yBenu4eHWM [aBICHHS B Tra30BOIf (ase umcinO0 CBOGOAHBIX AKTHBHBIX IIEHTPOB
COKpAIaeTCsl, a YHCIIO KPATHLIX KOMILIEKCOB PaCTeT.

9. ObbemHas KOHACHCALMS Mapa IPOUCXOIUT OpH JOCTHIKEHHH JABJICHUH, paBHBIX AABICHHIO
HACBIICHHOrO 1apa IIpH JaHHOU TeMIiepaType

10. Tlpennomaraercs, 4to mIomans, NIpUXOZSIIAICS Ha OJHY MOJEKYIy aicopOTHBa B
TIOBCPXHOCTHOM CJIO€, - IOCTOSIHHAS BEJIMYMHA. DTO J@eT BO3MOIKHOCTH BBIYHCIISTE BEIIMYHHY
YICTBHOM MOBEPXHOCTH afcopOeHTa.

IIpome:kyTounas aTTecTALMS 110 HTOraM 0CBOEHHS! HCHMILIHHLL
(KOHTpOILHBIE BONPOCHI K IK3aMeHy)

l. Crpyktypa mucmepcHBIX — cHcTeM. Hucnepcnas  dasa, aucrmepcronHas cpena.
Kosnnyectsennbie xapakTepucTiku CIIepCHOCTH

2. Knaccuukaimsi JUCIEPCHBIX CHCTEM: IO arperaTHOMy COCTOSIHUIO JMCIEPCHOH (assl u

AUCICPCHOHHOM CPE/IBI, MO KOHLEHTPALWH, 110 XApaKTepy B3auMO/IeHCTBHS JACIIEPCHOM

(hasbl ¢ IUCIIEPCHOHHOMN Cpemoil.

Ionsitne o MHOGUIBHBIX U MHOPOGHEIX AHCnepCHBIX cucteMax. Oco6eHHOCTH KOJUIOUIHOTO

COCTOSIHUS BELIECTBA.

L
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10.

11

2.

13.

14.

1D

16.

17

18.

19,

20.

21.

Cycnensun u ux cpoiictsa. Ilonyuenue. ArperaTuBHas yCTOMYHBOCTE M onpenensonue eé
baxroper. CexuMenTaMOHHbIN aHATH3 cycniensuii. ITacrer.

OMYJIbCHH, TI€HBI H UX CBONCTBA. [onyuenune. Tumsr smynscuit. YeroHauBocTs SMYJILCUH U
IeH u e€ Hapymende. @axkTopsl YCTOWYHBOCTH SMynbcud u  med. CaoiicTBa
KOHICHTPHPOBAHHBIX U BEICOKOKOHIEHTPHPOBAHHBIX SMYIILCHIA,

Merozpl nosydennst u OYMCTKH KOILTOHTHEIX PacTBOpOB.

Mozexynsipro-kiHeTHYECKHE M ONTHYECKHE CBOMCTRA KOJJIONAHBIX cHcTeM. BpoynoBckoe
ABH)KEHHE (ypaBHeHue OifHimuTeiina), nuddysus  (ypaBHenus ®Duka), OCMOTHUECKOE
Jasnenue. Mx B3auMOCBA3E.

Cenumentarus. CenuMEHTAHOHHAS YCTOHYHMBOCTE M CEIMMEHTALMOHHOE pPABHOBECHE.
HenTtpudyra u e€ npumenenue s uceneroBanus KOJJIOMTHBIX CHCTEM.

PaccenBanue u nornomenue ceera. Ypasrenue Pajntest. Y astpamuxpockonus u JJIEKTPOHHAS
MHKPOCKOIHS KOJUIOUIHBIX cucteM. Onpezenenue hopmsil, PasMEPOB U Macchl KOJJIOUIHBIX
YacTHIL.

Tepmonuuamukxa 11OBEPXHOCTHBIX —SBIIEHHIL. Tepmonunamuka MOBEPXHOCTHOTO —CIOS.
[loBepxnoctras smeprust ['u66ca u [IOBEPXHOCTHOE HATsDKeHHE. MeTonsl onpeneneHus
ITOBEPXHOCTHOI'O HATSKCHUSL. 3aBHCHMOCTE MOBEPXHOCTHOTO HATSIKEHUS OT TEMIIEPATYPEL.

- CBsi3b moBepxHOCTHON 3Heprum ['uG6ea u TIOBEPXHOCTHOM sHTanbnuu. Kpaesoii yrom

CMa4yuBaHus. TepMojMHAMUYEKHE YCIIOBHS CMAYHBAHES U pacrekanus. ['napodunsHocTs 1
rHAPO(YOGHOCTE IOBEPXHOCTH TBEPLIX TEl.

AZNCOpONHs ITOBEPXHOCTHO-AKTHBHBIX BEIECTR (ITAB). Tepmoaunamuxa agcop6uun. Bemsox
ypaBHeHust ['u66ca. [ToBepXHOCTHO-aKTHBHDIC H IIOBCPXHOCTHO-MHAKTHUBHEIC BEIECTRA.
W3oTepMa MOBEPXHOCTHOrO HATSKCHHSL Ypasnenue Illumkosckoro. ITosepxHocTHas
aKTUBHOCTG. Ilpasuno [lrokno—Tpay6e. Ypasuenue Jlenrmiopa ju1s MOHOMOMEKYISIpHOI
ancopOmumy. .

Opuenranus monexyn ITAB B moBepxHOCTHOM clIoe. Onpenenenne miomanay, 3aHuMaeMoit
Monekynoi ITAB B Hackeimennom ancopbuMoHHOM croe. Ancop6uus I[TAB u3 pacTBOpoOB Ha
IIOBEPXHOCTH TBEPABIX TEL.

Ilpupona snekTpuueckux ssieHuit B AUCTIEPCHBIX CHCTEMaX. MeXaHu3M BO3HHKHOBEHHS
OJICKTPHYCCKOrO  3apsla Ha TIpaHuIe pasiena JABYX ¢a3. Crpoenne neoiinoro
SJIEKTPHYECKOTO CJIOSL.

Munenna, crpoenue Mumeuis: ruapoGoOHOro 301, 3apsi M IMEKTPOKHHETHUCCKHIA
NOTEHIHAIT KOJUIOUIHOH JaCTULbL. SIBICHHE MIepe3apsIki KOJIOUTHEIX YaCTHLL.
OJIEKTPOKHHETHYECKHE SIBJICHHSL. Onextpodopes. Casizb 3JIEKTPOYOPETHIECKOH CKOPOCTH
KOJLTORZHBIX HaCTHIL € MX SJICKTPOKHHETHIECKHM IIOTEHIHANOM (ypaBHeHue I eJIEMIOJIbIa-
CMoIyx0BCKOrO). Onextpodoperuucckas HOABHIKHOCTE. DIIeKTpoocMoc.
DIIeKTPOOCMOTHYECKH I METO/T H3MEpEHH s JICKTPOKUHETHYECKOTO MOTEHIHANA,
YCTOHYMBOCTE M KOAryJISIMS KOJUIOMIHEIX CHCTEM. CenuvenTanuoHHas U arperaTuBHas
YCTOHYHMBOCTH KOJUIOWTHBIX CHCTEM. AIPEralis U ceIHMeHTaIHs YaCTHII JUCIIEPCHOH (a3l
Koarynsauus u Qakropsl, e BebBaromme. Mennennas u GbicTpas xoarymsmus. ITopor
Koarymsauuu, ero onpexenenue. [lpasuno Illynsue—Tapan. Koarymsanus soneit cmecsmu
dJIEKTPOJIUTOB. [IpaBHIIO aAMTHBHOCTH, AHTATOHU3M U CHHEPIU3M HOHOB.

BsiskocTs pacTBopoB. OTKIIOHEHHE CBOHCTB pacTBOpoB OT 3aK0HOB HrloTona. Ypanuenue
bunrama. Ilpuuune anomanshOl Bsi3kocTH PacTBOPOB MOJIMMEpPOB. MeTonsl m3MepeHust
BSI3KOCTH PacTBOPOB

DaKTOpE! YCTOHYHBOCTH PACTBOPOB. Tuxcorponus crynueii u renei. Cunepesuc.
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Konrponupyromue nporpammur s CAMOCTOATENBLHON PaGoTHI CTYAEHTOB
(Tecrossre 3axanus)

KOHTPOJIMPYIOIIAS IIPOTPAMMA 4.1,

BOIIPOC 4.1.1. lpoananusupyiime Hudicenpueedennvle nonodCceHUs,
Xapaxkmepusyioujue mexanusm obpazosanus 060iiH020 dnekmpudeckozo cnos, Hatioume
nonooiceriue, a6AI0UWeecs Mubo nesepHbIM, 1160 cnopnuim!

OTBETHI:

1. Dnexrpmueckue sBrenus mna MEX(Da3HBIX IOBEPXHOCTSX — CIIECTBHE H30BITOYHOI
IIOBEPXHOCTHOH SHEPIUU — Pe3yNIbTAT B3aAUMOIEHCTRHS conpukacaromuxcs $has Mexy coboii.
2. Coenududeckas ancopOuus HOHOB — [IEPEXOA M3 JKUIKOH (asbl B IIOBEPXHOCTHBIN COif
JacTHll, MCNIEPCHON (a3sbl — COMpOBOKIACTCS IICPEpACIIpENICTICHUEM 3apsioB B OGIACTH
IIOBEPXHOCTHOTO CJIOSL.

3. Ecim mexdasnas nosepxuocts o0pasoBaHa BEIIECTBAMH, He CIIOCOGHEIMU oOMeHuBaThCs
3apillaMH, TO JBOMHOH  OJEKTpUYeCKHHl ciloif  MOsKeT o0pasoBaThcsi B  pesymbrarte
OPHCHTHPOBAHHS MOJISIPHBIX MOJIEKYL.

4. Ilepexon HOHOB MM SJICKTPOHOB W3 ONHOM Baskl B APyryro Ha rpaHuie pasjiena Ha3bIBaeTCst
IMOBEPXHOCTHON IMCCOUAIIHEH.

5. Ancopbuus moHorensoro HOBEPXHOCTHO—AKTUBHOIO BEILECTBA MOJKET IIPOMCXOJUTE Ha
TPaHHIE ABYX HECMEIIHBAIOMIMXCS KUIKOCTE, HanpumMep, BoAsI U bensona. ITonspHas rpymma
MOJICKYJIbI  IIOBEPXHOCTHO ~—  aKTHBHOTO BEIECTBA, obpamennas Kk Bome, Oyzer
AUCCOIMMPOBATL; B PE3YIbTATE IUCCOLMALMU MexKpasHas TIOBEPXHOCTE NpHoOpeTaeT 3aps.

6. Ecii B cucremy meramn — BOJIa 1004aBUTH XJIOPHCTHIN HaTPHH, TO 3a c4eT u3GHpaTebHOl
ancopOLMKM aHMOHOB XJIOpAa HA METawIe MOSBHTCS U30BITOYHEI OTpHIATEILHbI 3apsl, B
Onusnesxarem cioe pactso pa OyneT H3GBITOUHBIH I0I0KUTENBHEII 3apsi1 U3 HOHOB HATPHSI.

7. Tlpu KOHTaKTe MeTalua ¢ ra3oBoii asoit mpoucxomuT mepexon SNEKTPOHOB OT METaula K
rasy. Mexdasnas nosepxuocTs 3apsikaercs.

BOIIPOC 4.1.2. Hsyyume nonoicenus, xapaxmepusyiowue mexanusm obpazosanus
0601IH020 €105 UOHOG Ha npumepe 06pasosanus 3011 cyno(pama bapus. Kaxoe uz nux mpetyem
ymounenus?

OTBETHI:

1. Tlpn cnusanun BogmbIX PacTBOpoB xynopuna Gapust u cyibdata HaTpus oOpasyercs 3015
cynbara Gapus.

2. B saBucumoctd OT ycioBmit (KOHIeHTpanust KOMIIOHCHTOB, TEMIEPATYpPLl U APYTHX)
00pasyIoTCcst MUKpOKPHCTAIUIHKH BaSOy 6ombuieit unu menpimeit JUCIIEPCHOCTH.

3. Ecim MCXOzHBIE KOMIIOHEHTHI B3STHI He B CTPOro CTEXHOMETPHYECKUX COOTHOIIEHHUSX, TO
HOHBI Oapusl HITH CYIb(aT-HOHbI MOTYT OKa3aTbCsl B 3HAYUTENLHOM H30BITKE.

4. Ilpu u3bsITKe, HalpuMep HOHOB Oapusi, OHM HAYHYT HEPEXOIUTE H3 pacTeopa B TBepayIo (haszy
1 3aHUMATh BAKAHTHBIC MECTA, JJOCTPaUuBasi KPHCTANIMYECKYIO PEIIETKY.

5. Ilpu sroM TBepaas dasa INPHOOPETAET MOJIOKUTETBLHEIH 3apsn, JKUJIKask — OTpHIATEbHbI,
U36errounnie cymbgar-mons: Bexencreue KYJIOHOBCKOro B3aUMOJEHCTBHS MOATSHYTCS W3
PacTBopa X a/IcOpOMPOBAHHEIM HA TOBEPXHOCTH HOHAM Oapust — obpasyercst ABOMHOM CII0
HOHOB.

6. Vousr Gapusi, BRI3BIBAIOIME B IaHHOM ClIyac BOSHHKHOBEHHE MEK()a3sHOTO IOTeHIHana,
Ha3bIBAIOTCS HOTEHIMATIOPE I ISIONHMH.,

7. Cynboar-uoHsr, KOHICHTPUPYIOIIMECS. B PACTBOPE OKOJIO 3apsOKECHHOH ITOBEPXHOCTH
KPUCTAJLIOB Cynb(daTa Gaprs Ha3bIBAIOTCS HIPOTHBOHOHAMMU.

BOHNPOC 4.1.3. Kaxoe us onpedenenut, xapaxmepusyiouux NIEKMPOKUHEMUYECKUe
AGIEHUS, MODICHO CHUMAMb NPOMUBCOPEYUGLIM ?

OTBETBI:
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1. SlpneHme mepeHoca IKHAKOCTH nox  HeHCTBHEM BHEIIHEro 9NCKTPUIECKOr0  IOJI,
Habmomaemoe B KalHJUBIDHO—TIOPUCTBIX TellaX, a TakkKe B OJHHOYHBIX Kanuuisgpax,
Ha3bIBAETCA 3JIEKTPOOCMOCOM.

2. Ilepememienne wyacTHIl AMCIEPCHOH (asel B  3NEKTPUYECKOM TIONIE OTHOCHTEILHO
JHUCIIEPCHOHHOM Cpe/IbI HA3BIBAETCS NEKTPOdOpe3oM.

3. Bo3HHKHOBeHHE PA3HOCTH MOTEHIHAIOB MEXAY NBYMs CTOPOHAaMH IIOPUCTOM auadparmer
IpH  TIpOITyCKaHHM 4E€pe3 Hee BOALI JHOO MeXay KOHIAMH OIMHOYHOIO Kanmuisipa 1pu
HIPOTCKaHUH YE€PE3 HErO BOJIbI HA3BIBAETCS IIOTEHIINAIOM TEUCHHS.

4. TlosiBNeHHE pa3HOCTH NOTEHIMATIOB M@Ky ABYMS 3JIEKTPOJAMH, PACIONOKEHHBIMH Ha
PasHOH BBICOTE COCYNa, B KOTOPOM OCEaeT (nepemernaercs) cycreH3ust MEJIKOIHCIIEPCHOTO
KBaplia, Ha3pIBACTCS MOTEHIHAIIOM OCEaHHs MITH TOTEHIMAIOM CeIHMEHTAIHH.

5. DNeKTPOKUHETHYECKUE SBIICHHS IPOSIBIIAIOTCS TeM ciabee, YeM MEIbYe YaCTHIIL] JHCIIEPCHOMH
(bassL, ¥ HCYE3aI0T COBCEM [IpH NIEPEBOJIE MUCIIEPCHON CHCTEMBI B MOJIEKY.ISIPHBII pacTBop.

6. IlpuumHa  9MEKTPOKMHETHYECKHX  SBICHUIE 3aKIKOYAETCs] B CYLIECTBOBAHHUH
IPOTHBONOJIOKHBIX 3apsI0B TBEPAOH U XKH/KOH (a3 CHCTEMBL.

7. Pa3HOMMEHHOCTH 3apsjoB (Ga3 mpuBOIMT B cilyuae HENOIBHIKHOIO IIOPUCTOrO Tejla B
SJICKTPHICCKOM TIOJIC K NIEPEMEILCHUIO IIOABHIKHBIX IIPOTHBOMOHOB BMECTE C JKHIKOI ¢azoit.

8. CyImHOCTb 3NEKTPOKMHETHYECKHX SBJICHHI 3aKJIIOYACTCS B  IEPCABHIKEHHH YaCTHI]
JMCIICPCHOH  (hasel M IOUCIEPCHOHHOM CPeIbl IpH NPHIOXKEHHH K CHCTEME pPa3sHOCTH
HNOTEHIHAJIOB HIIM, HA00OpOT, B BO3SHUKHOBEHHUIO Pa3sHOCTH MOTEHIMAJIOB IIPH OTHOCHTEILHOM
MepeMeINeHUN (as3bl ¥ CPeEL.

KOHTPOJIMPYIOUIAS IIPOTPAMMA 4.2.

BOIIPOC 4.2.1. Ilpoananusupyiime paccyacoenus o npupooe INeKmpoKUHeMuU4ecKo2o

nOMeHyuaIa u yxasicume owuboynoe?

OTBETBI:

1. DnexTpoxuHeTHYECKMIT MOTEHIHAT — 5TO SJIEKTPUYCCKUH MOTEHIUAT, OTCYHTHIBAEMBIH OT
TPaHHUILL CKONBXKCHUS /10 YPOBHS B XKHAKOH (hase, JOCTATOMHO yHANEHHOTO OT MexdazHoiM
TPaHMIE] pa3jena.

2. I'panuna CKOJBKEHHS YCTAHABIHBACTCS TIPH OTHOCHTENIBHOM IIepeMeIleHuH (a3, Hanpumep
IpU TCYEHHH JKHJKOCTH BJIOJIb TBEP/IOif MOBEPXHOCTH.

3. HeBO3MOXKHO yKa3aTh TOYHOE MOJIOKEHHE TPaHUIIBI CKOJIBIKCHMSL.

4. C mocTaTo4Hol yBEpEeHHOCTHIO MOYKHO IPCIIIONOKUTE, YTO TIEPBLIA CIIOM MOHOB M IEPBBIi
CJIOH MOJIEKYII BOJIbI, CMAYHBAIOIINX TBEPAYIO (pasy He NEPEMEIIAIOTCS. OTHOCHTEIBEHO TBEPHOH
(a3eI IpU TEYEHHH KUIKOCTH.

5. DNeKTPOKMHETHYECKHIl MOTCHIUAI BO3HHKAECT [IPU OTHOCHUTEIBHOM INepeMenieHus (a3 mos
ACHCTBHEM IPUII0IKEHHOTO 3IEKTPHYECKOTO MOJIS.

BOIIPOC 4.2.2. Paccmompume nonoscenus, ONUCLIGAIOWUE MEXAHUIM 00pPA306aHUS
0601iH020 1eKMpUYecK020 cnos uonos. Kaxoe uz mux NPOMUGOPE UM SKCHEPUMECHMANLHBIM
oannem?

OTBETBI:

1. Ha rpanune Bosa — TBepmslil itoun cepedpa B BORy OyayT HepexoauTs [IPEUMYIIECTBEHHO
HOHBI cepeOpa, TaK Kak OHM Gosee rHApaTHPOBAHEL.

2. ITosepxuocts Hoauna cepebpa 6yner umeTs HEKOTOPBIH H30BITOK HOHOB #0714, KOTOPBIH €O
CTOPOHEI BOJBI OyIET HEHTPAIU30BaH U3GBITKOM HOHOB cepebpa B IPUIIETAIOIIEM CIIOE.

3. OTOT mpomecc NpHBENET K BO3HMKHOBEHHIO MeK(pasHOro cKkauyka MOTEHIHAJIOB,
NPETATCTBYIOMIEro JalbHEHIIEMY [IEPEeX0ly HOHOB.

4. JIBoiiHO#l cioif MOHOB oOpasyeTcs He CaMONpPOM3BOJBHO, a B pe3ynsTare yMEHBIIECHHS
9HEPrHH IMOBEPXHOCTHOTO CIIOS.

5. B pesymprate mnpomecca mepexosa HOHOB ycCTaHABITHBAETCS paBHOBECHE, KOTOPOMY
COOTBETCTBYET ONPE/ICIEHHOC 3HAYCHUE CKAYKA TOTEHIIHAJIOB.
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BOIIPOC 4.2.3. Kakxoe uz senenuii Habnooaemes, ecnu AHCUOKOCMb N0O GIUSHUECM
PAsHoOCmU NOMEHYUANIO8 nepeMewyaemcs Hepes NOPUCHYIo HENOOGUICHYIO MeMOPAHY K 00HOMY
U3 371eKmpooos?

1. Dnexrpomnus

2. snextpodopes
3. 35eKTpoocMoC
4. s pexr Kpunke

5. a¢dexr lopua
6. anekTpouanus.

KOHTPOJIMPYIOUIASI TIPOI'PAMMA 4.3.

BOIIPOC 4.3.1. Ipoananusupyiime nonoscenus xXapakmepusyiowjue cmpoenue
Osotinozo  snexmpuueckozo cnos. Kakoe uz mux e coznacyemes ¢ co@pementuiMu
meopemuieCcKuMU U SKCNePUMEHMANbHLIMU OAHHBIMU?

OTBETBI:

1. JIBoiiHO# sneKTpu4ecKmil CIOH COCTOMT M3 HMOHOB OIIHO 3HAKA, OTHOCHTEIBLHO IPOYHO
CBA3AHHBIX € JHCHEpCHON (ha30f, M IKBHBAIEHTHOTO KOJIHYECTBA MPOTHBOIOIOKHO
3aPAKCHHBIX KOHOB, HAXOISIIUXCS B IHCIIEPCHOHHOM cpejie BOIu3u MexdasHoi TIOBEPXHOCTH.
2. 3apan Ha TOBEPXHOCTH TBEpOii nucnepcHo  (assl B IIEpBOM  NPUOIMKEHHH
paccMaTpUBaeTCst KaK MOBEPXHOCTHBIH 3apsiI.

3. JIBOiHOI a5IeKTpHYecKH il clIoit obpa3syetcst B pesynbTaTe n30MpaTeIbHON alNcopOIHK OHOrO
M3 HOHOB, IPUCYTCTBYIOLIMX B JIUCIICPCHOHHOM cpejie.

4. JIBoitHON smekTpuueckuii cioif Ha Mexk(pa3HOH TIpaHHIE TBEpHOE TENO0 — KHIKOCTB
TPCACTABIACTCS KaK IUIOCKHH KOHICHCATOP, 0/iHa 00K/IaaKa KOTOPOro CBSI3aHa C IIOBEPXHOCTBIO
TBEPAOTO Teja, a Apyras, HEcylas IPOTHBOMOIOKHBIN 3aps/l, HAXONUTCS B IKHAKOCTH BOIM3M
HOBEPXHOCTH.

5. BenencTBue TEmIOBOro IBHIKEHHS HOHOB IIPOTHBOMOHEI PacCessHbl B JKUAKOH (ase He
HEKOTOPOM PacCTOSHUH.

BOIIPOC 4.3.2. Ilpu xaxux snauenusx ONIEKMPOKUHEMULECKO20 Nnomenyuana 6
MUNTUGONLIMAX OUCNEPCHASL CUCEMA MOJICENT CHUMAMbCS yemouuugou?

OTBETHI:

1.0...30
2.0...50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Kakxoe us ypasuenuii coomeemcmeyem meopuu cmpoenus 060iHO20
QNeKmMpuU1ecko20 cnos, npeonoosicennoi Lllmeprom?

i oo
) 4?:5@

2.¢c.=¢ exp[— z;z;)

3. £=4mnQc¢/ el

D_+zFp
RT

4. c_ =cyexp| —

5. &=4mU/eH
BOIIPOC 4.3.4. Hzyuume onpedenenus, Xapaxkmepusyloujue cmpyKkmypy Muyeniv

{m[Fe(OH),]-nFe’ -3(n- x)GI 33xCl

Kaxoe uz nux nemouyno?
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OTBETHI:

1. m —uneno HeHTpaNbHBIX MONEKYI1, 06Pa3yIOUHX arperaTsl

2. n— YMCJIO MOTEHIMANO6PA3YIONUX HOHOB

3. 3(n-X) — YHCIIO IPOTHBOMOHOB, HAXOSIIHXCS BOIU3H IIOBEPXHOCTH

4. X — 9ACII0 IPOTHBOMHOB, PACCESHHBIX B 5KHIKOI (hase Ha HEKOTOPOM PaCCTOSHUHU OT IPAHHULEI
pazaena

5. (n-X)+X — YHCIIO HOHOB, HAXOASAIIUXCS B 1 by3HOHHOM cl1oe.

YCTOMYHUBOCTH U KOATI'VJISIIUA TUCIIEPCHBIX CUCTEM

KOHTPOJIMPYIOIIASI IIPOTPAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymesepoicoenuii, Xapaxmepusylouux ycmouyusocms OUCHePCHbIX
cucmem, Hailoume nemoymoe.
OTBETHI:
1. VerofauBoCTS UCTIEpCHBIX CHCTEM XapaKTEPHU3y€eTCs HEU3MEHHOCTBIO BO BDEMEHH Pa3MEPOB
HaCTHI[ TUCTICPCHOIT (a3sbl U COXPaHEHHEM HX PABHOMEPHOIO pacrpe/ieNeHus B JUCIEPCHOHHON
cpeze.
2. Bee UCniepCHBIe CHCTEMBI TePMOJUHAMUYECKH HE YCTOMYMBEL
3. Kumerwyeckoll HasbBaeTCs yCTOIUMBOCT JUCIIEPCHOH CHCTEMBI 110 OTHOIIGHHIO K
TPaBUTANMOHHOMY HIIH HEHTPOOKHOMY IIOJISIM.
4. Koaryisiiust — npouece CIMIaHus 4acTUIl AUCIepcHOi (asel B Gonee KpyMHBIE arperarsi,
IPUBOJIAIMH K IIOTEpe KHHETHYECKOH YCTOWYHBOCTH, pas/ieleHuio ¢da3 u, xaK cluencTsue, K
Pa3spyIICHHIO CHCTEMBL.
5. ArperatuBHOH YCTOHYMBOCTEIO HA3BIBAGTCS CIIOCOGHOCTE CHCTEMBI IIPOTHBOCTOSITH
YKPYIHEHHUIO YaCTHI JUCIIEPCHON (azkl.
6. Koarynmarer, o6pasyrommecst B PE3YNIbTATe arperaluuMy 9acTHl] JMCHEPCHON (askl,
NPEJCTaBIAIOT COOOH OCalKu pasIH4YHON CTPYKTYPBI: PBIXJIBIE, IUIOTHBIE XJIOILEBHIHEIE,
BOJIOKHHCTEIE, KPUCTAIIONOM0OHEIE.

BOIIPOC 5.1.2. HUsyuume nonoocenus PAasvACHSIOWUe Npupody yemoluueocmu
konoudnsix cucmem. Kaxoe uz nux owubouno?
OTBETHI:
1. Ha 6nu3koM paccTosiHUM Mexy KOJUIOMIHBIMM YaCTHIIAMH JCHCTBYIOT MEXMOIICKYIISIPHBIE
BaH-JIEP-BaabCOBEIE CUJIEL
2. Hanuume 1BOWHOIO 3/IEKTPHYECKOrO CI0S Ha NIOBEPXHOCTH KOJUIOMAHBIX YaCTHI[ UCKIIOUAET
B3aUMOJICHCTBUE MEXKIY HUMHU.
3. VCTOHYMBOCTE IMCIEPCHBIX CHCTEM 06YCIOBEHA COOTHOLICHHEM MEKMOJIEKYJIIPHBIX CHII
OPHTSDKEHUS U 9JIEKTPHYECKUX CHJI OTTAJIKUBAHMSL.
4. BO3MOXHOCTB CyIIECTBOBAHMSA JHCIEPCHONH CHCTEMBI o0ycioBeHa HAHYHEM HEKOTOPOro
SHEPreTHHecKoro  (MOTCHUMANBLHOT0) — Gapbepa,  KOTOpBIiA OPETSATCTBYCT  COMMIKEHHIO
KOJUTOMTHBIX YACTHI U HX CIIMIAHHIO.
5. Kuneruyeckas ycTOHYHBOCTS ONpeessercs pasMepaMH 4acTHI.

BONIPOC 5.1.3. Kakxoe u3 nepewucnennvix ecosdeiicmeuii ne mooicem 6bI36aANb
KOA2YAAYUIO 2udpo3015?
1. 3smenenue temmneparypsl
2. MEXaHUYECKHE BO3IEHCTBUS
3. 06aBJIeHHE TOBEPXHOCTHO-AKTHBHBIX BEICCTR
4. BBEJICHUE 3JIEKTPOJIUTOB
5. 3JIEKTPOMArHATHOE U3JyYeHHUE.

BOIIPOC 5.1.4. Onmpeoerumsv roncmanmy CKOpOCMU  KOA2ynayuu, eciu 6 O00HOM
Kybuueckom mempe 3015 UCXOOHOE KOMUYECHIGO yacmuy pasno 5-10", a 8pems NOJOBUHHOTL

Koazynayuu cocmasnsem 10 ¢?
OTBETHI:
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1.510"
2.5-10"
3.5-10M
4.5107"¢
5. MaHHBIX HEJOCTATOYHO.

KOHTPOJIUPYIOLIAS IIPOTPAMMA 5.2.

BOIIPOC 5.2.1. Hzyuume nonoocenus, Xapakmepusyrowue cyunocms cmabuiusayuu

Oucnepcueix cucmem. Kaxoe us nux npom ueopeuuso?

OTBETBI:

1. Ha mexdasnoit moepxuoctu paszena daza — cpefia oOpasyeTcs NOBEPXHOCTHBIA CIIOH U3
MOJIeKyJ1 crabunusaropa.

2. Tlonnas (uxcanus JAUCIICPCHOH CHCTEMBbI 06YCIOBIMBACTCS TEM, UYTO BLICOKOBS3KUI
CTAOHMIIM3UPYIOLIUH CIIO HEe BBIAABINBACTCS TIPH CTOJIKHOBEHHH YACTHII JACIIEPCHOH (askl.

3. CrabunusupyommMu CBOHCTBAMM  00J1a1at0T aNCOPOLIMOHHBIE CJIOM OPHEHTHPOBAHHLIX
IIOBEPXHOCTHO—AaKTUBHBIX BELIECTB: OEIIKH, MbLIA H JIPYTHE.

4. Ilpo4HocTs ancOpOLMOHHOTO CII0SI HapacTaeT ¢ yBenumuenueM pH cpenst u nosslmeHueM
KOHLEHTPALHsI IOBEPXHOCTHO-AKTHBHOIO BEIECTBRA.

5. Ilpenen nosemenmst CTaGHUIBHOCTH JHCIEPCHBIX CHCTEM — oOpa3oBaHHe CIIJIOIIHBIX
IIPOCTPAHCTBEHHBIX CTPYKTYp-Telieii.

BOIIPOC 5.2.2. Koazynayus xonnoudnwix cucmem mocem HPOUCX00UMb NOO GAULHUEM
paoa gaxmopos. Karxoil us nepevucnennpix (axkmopos umeem nausasicneiiuee meopemuyeckoe
u npaxkmuyeckoe uavenue?

1. Crapenue cucremsl

2. U3MeHeHHe KOHIEHTPAHH JUCIIEPCHOMN bazbr
3. MeXaHHYECKUE BO3IEHCTBUS

4. U3MEHEHHE TeMIIepaTypEl

5. mobaBieHue 3IEKTPOIUTOB

6. nelicTBHE CBeETA.

KOHTPOJIMPYIOIIAS IIPOTPAMMA 5.3.

BONIPOC 5.3.1. Ilpoananusupyiime nonooicenus, xapakmepusylowue oOeiicmeue
dhekmporumoé na 3one. Kakoe u3 wuux me ommocumcs Kk npasuiam Koazynsayuu
aneKmporumamu?

OTBETHBI:

1. Koarympyrommum neiicteiem o6mafaioT He Bee MOHBI SJIEKTPOJINTA, & TOJBKO T€, KOTOpEIE
UMCIOT 3apsii IPOTHBOIOJIOXKHBIN 110 3HAKY 3apsijly KOJUIOM/HOM YaCTHIBL.

2. Jinst Havana KoaryJIsuuu HeoGX0qUMO IIPEBBICHTE HEKOTOPYIO0 MHHUMAJIBHYIO KOHIEHTPAIIUIO
3JICKTPOJIUTA B 30JI€.

3. Tlopor xoarymimuum — 5T0 BelHYMHA, XapaKTepHu3ylomas yCTOMYUBOCTH 30011 K
JJIEKTPOJIUTAM.

4. Koarynupyromas cuia HoHA TeM GoJblue, 4eM GoJblIe ero BAJICHTHOCTh, X BO3pacTaeT ¢
YBEIHYEHHEM pajiyca HOHA IIPH OJUHAKOBOI BaJIEHTHOCTH.

5. Koarynsuus 305151 IPOHCXOIUT B pe3yIIsTaTe H3MEHEHHS KOHICHTPALUH JHCIIEPCHOMN (Das3sl H
IPHUBOJUT K 00Pa30BaHMIO OCAIKOB — KOAryJISTOB

BOIIPOC 5.3.2. Hzyuume npednoceuixu, na ocnosanuu KOMOPbIX  pa36usaiomcsi
npedcmasienus 0 Koazyiayuu xkonnoudos. Kaxas uz wux ue yuumoireanace CMonyxoeckum Ons
nocmpoenus meopuu oOvicmpotil koazyisayuu?
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OTBETHI:

l. Mexny wactiuamu aucnepcHoit  (assl ACHCTBYIOT CHIBI TPHTSHKCHHS W CHIIBI
3JIEKTPOCTATHYECKOrO OTTATKHBAHHUSL.

2. Ilpu COMMKEHMS YaCTHIl AMCIIEPCHOMN hasbl B mporecce GPOYHOBCKOTO JBWKEHHS Ha
AOCTAaTOYHO ONU3KUE PACCTOSIHUS YACTHIIBI CIIUBAIOTCS, obpa3yst arperar.

3. CkopocTh KOaryJIsiuu OIPEIEISICTCs YaCTUYHOM KOHIEHTpaKUeR HoJIst U TeMIIEpaTypoi.

4. Tlpu CTONKHOBEHMSIX NEPBHYHBIX YACTHI[ 00pa3yloTcsi cHavyalla BTOPHYHBIE, 4 3aTeM
TPEeTHYHBIE U GoJiee CII0KHBIE.

5. CKOpOCTB arperaTtupoBaHys CyINECTBEHHO 3aBUCHT OT IPUPOJIBI CHII, IEHCTBYIONIUX MEXKILY
YaCTHLAMH JUCIIEPCHOM (a3bl.

CTPYKTYPOOBPA?OBAHHE U CTPYKTYPHO-MEXAHUYECKUE
CBOUMCTBA JUCIIEPCHBIX CUCTEM

KOHTPOJIMPYIOILIASI IIPOTPAMMA 6.1.
BOITPOC 6.1.1. Kakoe us yxaszannwix ceoiicms ne ceszano HEenocpeocmeento co

CMPYKMYpOoU OUCNEPCHOU CUCmeMbl?
OTBETBI:
. DJIACTHYHOCTh
. TEKy4eCTh
. BA3KOCTb
. CMa4uBaEeMOCTh
. IUNIACTHYHOCTH
. IPOYHOCT.

BOIIPOC 6.1.2. Kakoe u3 nonoscenuil, XAPAKMePUsYIOuUx CmpyKkmypel OUCHEPCHBIX
cucmem, s6/15emcs HeGepHLIM?
OTBETBI:
1. Crpykrypa — 3T0 mpocTpaHCTBEHHbIIH Kapkac — cerka, 00pa3oBaHHBIH CBA3SIMH ATOMOB,
HOHOB, MOJIEKYJI, MULIEILI, KPHCTAIIMYECKHX OTPOCTKOB M YACTHUI] KOJUIOMIHEIX pa3sMepoB.
2. B KOMIOHIHBIX U MHKPOTETEPOTEHHBIX CHCTEMAX Pa3MYarOT THKCOTPONIHO —OGpaTHMBIE,
W KOAryJIAIHOHHEIC CTPYKTYDPEI, H HEOOPATHMO —pa3pyIuarolyuecs, WIH KOHIEHCAHOHHO-
KPUCTAUIN3AIIHOHHBIE CTPYKTYPEL
3. Koarynauuonnas cTpykTypa o6pasyercs clenieHuenm IIEPBUYHBIX JACTHUI AUCTIEPCHON (ha3bl
BaH-/IeP-BaaIbCOBBIMH CHIIAMH.
4. Konznencanmonnas CTpyKTypa BO3HHKAET B pesysbTare 00pa3oBaHUS HPOYHBIX XHMHYECKUX
CBA3EH MEXK/y YaCTHIIAMH AUCIEPCHOI (a3bl.
5. Kpucrannmsanuonnsie cTpykTyphl OpMHUPYIOTCS B IIpOLIeCCe BEIKPHCTAIIM30BBIBAHUS HOBO
(hasbl BeeICTBHE CpAIMBAHHS KPHCTAILIMKOB.
5. IIpoYHOCTH  KOAryJIsIHOHHBIX CTPYKTYp ~ 3HQYMTEJBHO  MpPEBBLINACT IPOYHOCTH
KOHACHCAMOHHBIX ¥ KPUCTAJUIM3AIMOHHBIX.
6. T'encobpasoBanne — 3TO BO3HUKHOBEHHE IIPOCTPAHCTBEHHON CETKHM M3 YAaCTHIl JMCIIEPCHOM
haser, B neTIAX KOTOPOl HAXOAUTCS Cpena.
7. Crenuduyeckoe CBOMCTBO KOAryJISIIHOHHBIX CTPYKTYp — CIOCOOHOCTH CaMOIPOHU3BOIBHO
BOCCTAHABITHBATE CBSI3H MEK]Y YaCTHIAMM, Pa3pyLICHHbIE IPH MEXaHUYECKOM BO3/ICHCTRHY Ha
CHCTEMY.
8. CuHepesuc — SBJICHHE CAMOIPOM3BOILHOIO YMEHBIICHHS Pa3MEPOB TeNsl IPU COXPaHEHUH
Cr0  CIPYKTYpLI C ONHOBDEMCHHBIM BBUICICHHEM M3 HErO JMCIEPCHOHHOMN CpeJIbL,
COJIeprKaleiics B TIeTIIsIX.

A S N
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KOHTPOJIMPYIOIIASI IPOI'PAMMA 6.2.

BOIIPOC 6.2.1. Cpeou nonoaicenuil, XapaKxmepusyiowmux Ccmpykmypsl u Cceolicmed
KOJLOUOHBIX cucmem Haiioume owuboynoe?
OTBETHI:
1. OGpazoBanue CTPYKTYp B KOIUIOMIHBIX CHCTEMAX — PE3yNbTaT CLUENJICHUS, CPACTAHUS YACTHIT
AUCIEPCHOM (asbl 1MOJ BIMSHHEM JEHCTBYIOIUX MEXKy HUMH (DU3HYECKUX HJIM XHMHYECKHX
CHIL
2. Tlpouecc oGpa3oBaHms CTPYKTYpHI M CBOMCTBA CTPYKTYPHPOBAHHBIX CHCTEM 3aBHCAT OT
CBOHCTB IIOBEPXHOCTH YACTHIL JIUCTIEPCHOH (a3bl, ee HEOHOPOTHOCTH, XUMHYECKOTO CTPOEHHUS,
(GopMBI U Ipyrux.
3. OcHOBHBIE THIIBI CTPYKTYD: KOarynaIHOHHBIC, KOHICHCAIUOHHbBIE W KPHCTAIUTH3AHOHHEIE,
pasji{ue  ONpPEeJeNsieTCs INPUPOAOH CHI CHEIUICHHS, JACHCTBYIOMIMX MEXJYy 4YaCTHIAMH
JucepcHoi dassl.
4. Crpykrypa, obpasyiomiasicss B pe3yibrare CpacTaHusl KOJUIOMJAHBIX YacTHI[ B CIUIOIIHOMN
IPOCTPAHCTBEHHBIH KapKac-CeTKy MON neiicTBHeM BaH-/ep-BaaibCOBBIX CHII HA3BIBACTCS
KOHJIEHCAITHOHHOM.
5. KoarynsumoHHblE CTPYKTYpBHI BO3HHKAIOT B pe3ylbTaTe NOHM)KEHMSI arperaTHBHOM
YCTOMYHBOCTH JUCIIEPCHON CHCTEMBI ITYTEM CIEILICHHSI NCPBHYHBIX YaCTHI[ AMCIIEPCHOM (a3el B
IPOCTPaHCTBEHHEBIC KapKaCHL.
6. Ec oOnemublit kapkac—ceTka QOpPMHEpPYETCes 32 CYET XHUMHUYECKHX CBS3Ci aTOMOB, MOJICKY.T
HH KPUCTALTMYCCKUX CPOCTKOB, & MUCIEPCHOHHAS Cpefla 3aKIIOYeHa B suelKaX Kapkaca, TO
CTPYKTypa CHCTEMbI Ha3bIBACTCS KOHIEHCAHOHHO—KPHUCTAIUTH3AHOHHO].
7. Cnenuduyeckoe CBOMCTBO KOATYIISIHOHHBIX CTPYKTYp — THKCOTPONHS — CHOCOOHOCTE
CaMOTIPOM3BOJIFHO BOCCTAHABIIMBATBCS I10CIIE MPEKPALICHHS MEXaHHYECKOTO BO3/ICHCTBHISL.
8. XapakTepHOe CBOMCTBO THKCOTPOIHBIX CTPYKTYp — 3JIaCTHMYHOCTb. IlmacTuynbnie Tena
HEOOPaTUMO M3MEHSIOT pasMepsl B HOPMY [0/ JeHCTBHEM BHEIIHNX CHJT; II0CJIE TIPEKPALEHHS
BO3JICHCTBYS H3MEHEHHUS OCTAIOTCSL.

BOIIPOC 6.2.2. Ilpoananusupyiime onpeoenenus, Xxapakxmepusylowue Cgolcmed
CMpyKmyp u nauoume owubounoe?
OTBETBI:
1. OGpasoBanue CTpyKTyphl, OXBaTHIBaroOmeil BeCh OOGBEM JAHUCIEPCHONH CHCTEMEI, BO3MOIKHO
TOJIPKO IIpH ONPE/C/ICHHOH KOHLEHTPALMK YaCTHIL[ AMCHEPCHOH (asbl, JI0CTATOUHOM JUIst
NOCTPOCHHS LEJILHOTO KapKaca.
2. CBsi3b MEXy BSI3KOCTBIO KOJUIOMJHOM CHCTEMBI H COZEpXKaHHEM JIHCIIEPCHOM (hasbl
OMHCBIBACTCS ypaBHEHHEM 77 =177(1+-K-@), rie M U 1My — BA3KOCTH CHCTEMBI U cpensr; K —

KOHCTaHTa, OnpejenseMas GopMOii 4acTuI; @ — oGbeMHast J0JIS JHCIEPCHOI (a3sl B 06BEME
CHCTEMBI.

du
3. TeueHHe BAZKHX TEN OMHCHIBACTCS 3aKOHOM P = ?;E, rae P — nanpsokenue cnsura; U —

TMHEHHAS CKOPOCTH TEYEHHS; X — KOOP/MHATA, HOPMAIBHAS K IIOTOKY; 1] — BA3KOCTE CPEIBL.
4. BA3KOCTH JHCIIEPCHBIX CHCTEM — HENOCTOSHHAS Beiuunua. Ee 3HAYEHHE 3aBHCHT OT
YCJIOBHH ONpENENEHHNS, OT CKOPOCTH TEUCHHUSL.
5. BSI3KOCTb Teja OTIMYAIOTCS OT MIACTHYHBIX TEM, 4TO TEKYT NpPU JIOOLIX HaNpsKEHHSX.
Hasmnque crpykTypsl u3meHsteT Xapaktep TeyeHus.

BOIIPOC 6.2.3. Ha rkaxom us zpagduros npeocmasnena XapakmepHas 3aeUcuUMoCme
BA3KOCMU OM HANPAJICEHUS COBU2A 0N CEAZHO-OUCNEPCHOT CMPYKMYPUPOSantot cucmemot?

OBETHI:
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DOHJI OIEHOYHBIX CPEACTB IS [IPOBE/ICHUS aTTCCTALlMU YPOBHS C(HOPMHPOBAHHOCTH
KOMIICTCHI[HH 00YyJaromuxcs 1Mo AUCIUIIIHHE O(hOPMIIAETCS OTAEBHBIM JOKYMEHTOM.

6. YYEBHO - METOJJMYECKOE U HH®OPMALIMOHHOE OBECIEYEHHE
JUCHUTLIHHBI

6.1. Knuroodecneuennocers

Haumenosanue nureparypsi: asrop,
Ha3BaHHE, BHI U3aHUSA,
M3/1aTeIbCTBO

Ton u3nanus

KHUIOOBECIEYEHHOCTh

Konuuectso sxsemmispon
u3nanuii B 6ubnuorexe Bnl'V B
coorsetcTBuH ¢ PI'OC BO

Hanuuue B anexrponnoit
6ubnuorexe Bal'y

1

2

3

4

OcHoBHas nuteparypa*

1. Bowouxuii C.C. Kypc konnouanoi
XUMHH: YuebHuK 2-€¢ H3]1. - M.:
Xumus, 1976. - 512 c.

1976

102

2.®punpuxcéepr JI.A. Kypc
KOJUTOMAHOM Xumun: yuebuux. — J.:,

2010. -416 c.

2010

86

3. Mapkos B. ®. Mackaesa JI. H.
bpychuupsina JI. A. Anekceesa T. A.
Konnouanas xumus: npumepst n
3ana4yu: Yyebuoe nocobue - 2-¢
H3., ctep. - M.:Mdaunra, U3g-o
Ypan. yn-ta, 2017. - 188 c.

2017

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

4.Onswesckniit  M.B., Jopodeesa
H.B. Konnounnas XUMHUSL.
[ToBepxHocTHbIe SABICHHS u
IHCNEPCHbIE CHCTEMBL. PeliTuHronas
CHCTEMA OpraHM3alMH M  OLEHKH
CaMOCTOATENLHOH padoTsl cTyaeHra/
Yueb. nocoGue, Bnl'V, Brangumup. —
2003. -70 c.

2003

http://dspace.www]1.vIsu.ru/
handle/123456789/562

5.Ipakruueckue paboTsl no
KOJIOUAHO# Xxumun. Llunsesa JI.IT.,
Cynakosa H.H., Benoycosa B.H.,
Munakosa T.C., MamonTos I'.B.
YueGHoe mocobue. 2015, 244 cTp.

2015

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

Hononuuren

bHad JIuTepaTypa

I.Ponun B.B. ®usuueckas u
KOJLIOMAHAA XUMHUs: YIeOHOe
nocobue. — CTaBponons:
AT'PYC, 2013. — 156 c.

2013

10

2. Kupuyenko O. A.

IIpakTHKyM Mo KONTOMAHOMN XUMuK:
YuebHo-MeToauueckoe nocobue -
M.MIIT'Y, 2012. - 110 c.

2012

http:/znanium.com/catalog/
product/757805
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3. ®panuesa H. H. Besruna 10. A. 2013 http://znanium.com/catalog/
Pomanenko E. C. Bonocosa E. B. product/514197
Konnoupnas xumun: yuebroe
nocobue. - Craspornosns: [Taparpad,
2013.-52c.

6.2, Ilepnoauyeckue H3manus

. Bona: xumus u skonorus.

. CopbumonHsie u XpomaTorpaduuecKue mpoLeccsL.

. Environ Technol.

. Bocrouno — Esponeiickuii sxyprai IIEPE/IOBLIX TEXHOJIOIHH

B T R S

6.3. HurepHer — pecypcenl

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

. http://www.xumuk.ru/

. http://elibrary.ru/

. http://sci-hub.org/

7. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE AUCITUTIIIMHBI

HHH peany3aluy JaHHONW JHCHHTUIHHLI HMEIOTCS ClIEIUATIEHLIC TIOMENICHHMS 19 IIPOBEICHHA

LA T N S B N T

3aHATHH 1eKYUOHHO020 muna, 3auamuil 1a60pamopHoz0 mund, 2pynnoeuix u UHOUBUOYANBHBIX
KOHCyNomayut, mexywezo KONMPONsS U NPOMEICYMOYHOL ammecmayuu. JlaGopatopHele U
JICKLIHOHHBIC 3aHATHA HPOBONATCA B ayl. 331-1 «Dusnyeckas ¥ KOJJIOHIHAS XHUMHISD).

[lepeyenb HCIIONIB3YEMOr0 JIMIEH3HOHHOIO nporpaMmHoro otecneuenuss Windows 7,
Microsoft Office 2010.

A
Pabouyro nporpammy cocrasun _.x.u. npod. Kyxrun B.A. / ef Jiereel’

(®UO, noamnucs) (
Penenszenrt

(mpencrasutens paboronarens) renepansubiii gupekrop 000 «BMT» K.T.H. IToBopoB A.A.
(mecto pabotsl, nomkHocTs, PHO, noanucs)

IIporpamma paccMOTpeHa U 00GpeHa Ha 3acejaHuu Ka(enpsl XAMUH

ITpotokon Ne /¢ ot 15.06 -1p2{ rona g

3asenyromuii kadenpoii a.x.H. mpod. Kyxtuu B.A. %::/ Toareer”

(®PHO, noanu J
Pabouast mporpamma paccMoTpena i 0106peHa Ha 3aceIaHii YIeGHO-METOIIIECKON KOMICCHH
nanpasjienus 04.03.01«Xumusy»

Iporokon Ne /0 ot 14.06 202 rona A
[IpescenaTens KOMHCCHH 1.X.H. mpod.Kyxtun B.A... o bl
(PHO, noanwucs) ,7
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JIACT NNEPEYTBEPXKIEHUSI
PABOYEH IIPOI'PAMMBI JUCIUTLINHEI

PaGouas nporpamma onobpena na yueOHBIH roj

IIporokon 3acenanns Kadenper Ne oT roaa

3asenyronuii kadenpoii

Pabouas nmporpamma ono6pena ua y4eOHBIi rojg

IIpoTokon 3acenanus kagenpsr No oT roxa

3asenyromumit kadeapoii

Pabouas nporpamma ono6pena Ha yueOHBI rox

IIpotoxon 3acexanus xapeaps: No oT roja

3asenyrommit kadenpoi
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JIUCT PETUCTPALIMU U3MEHEHUI
B padouyo NporpaMmy JUCLHUIIIHHbL
KOJLUTOHTHAS XHMHS

obpa3zopaTenbHO# nporpaMmel Hanpaeienns noarotosku 04.03.01 «Xumus

«XHMHYCCKHi aHATH3, XHMITIECKas K OKOJIOTHYecKas IKCIIEPTH3a 06HEKTOR OKpYyKaromeit cpeb»

Oakanaspuar
Homep BHecenb! nsmeHenns B yactu/pasaens Hcenonuurens OcHoBanue
U3MEHEeHUS paboueii nporpammel OUO (HOMep U naTa npoTokona
3acenanus Kadenpol)
1
2
3aB. kadenpoii /

Hoonucs BHO
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