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1. IEJW OCBOEHUS INCHUTIIIMHBI

[lenb OCBOGHMS JAMCHMIUIMHBL yriiyOnenue 3Hauuit B oOnacTu cnenu(puyecKux CBOHCTB
JHCTIEPCHBIX CHCTEM. KOTOpbIe ABIAIOTCS OCHOBOH MHOTMX TEXHOJOTHYECKHX IMPOLECCOB H
IIMPOKO MCTIOIB3YIOTCS TP TI0JIYUeHHH PA3IHUHBIX MaTepHasioB, OCHOBHBIE CBOHCTBA KOTOPHIX

3aBUCAT OT JIMCIIEPCHOCTH,
CTPYKTYpo0oOpa3oBaHus.

[IPUPO/IbI

[IOBCPXHOCTH MW CBA3dHbL C 3aKOHOMEPHOCTAMHA

3ajaqu: H3Y4eHHE SIBJIEHUH [PUCYIIUX ITHCIIEPCHBIM CHCTEMaAM, HCCJIeJOBaHHuC tbmm{o-
XUMMYECKUX CBOKMCTB U 3ax0nomepuoc’reﬁ M UX U3MCHECHMH B KOJUIOM/IHBIX pacTBopax.

2. MECTO AMCHUILIMHBI B CTPYKTYPE OIIOII BO
JIMCLMIUIMHA KOJJIOW/IHOM XHMHK H3ydaeTes B 0043aTe/lbHOM 4acTi yu4eOHOro IIaHa.
[1pepeKBU3NTE AMCUMILIAHBL HEOPraHWyecKas XWMHs, OpraHMvecKas XHMHs, (H3uKa,
mMaremaTuka, pu3nuecKas XuMusl.
3. IJIAHUPYEMBIE PE3YJIBTATHI OBYUEHMUS 11O JUCHUIIJINHE
[Tnanupyemble pe3ylabTaThl 00yYeHHs MO AMCIMIUIMHE, COOTHECEHHBIC C IUIAHHPYCMBIMH
pesysbraramu ocsoenus OITOI]

[paKTUIeCcKoH
JIEATENILHOCTH
CrEUNAI3HPOBAHHBIE
3HAHWSA
(hyHAaMEHTAJIbHBIX
pa3aesion hu3UKH,
XMMHH, OUOXHMHH,
MaTEeMaTHKU ans
OCBOEHUS

(hU3HUCCKHX.,
XHMHYECKHX,
OUOXMMHYECKHX.
OUOTEXHOJIOIHYECKHX,
MUKPOOHOIOrHYECKHX,
Tenao(hu3nIecKuX
IPOLIECCOB,
NPOHCXOAALLHX
NPOM3BOACTBE
MPOIYKTOB

n3
ChIpbi

npu

pacTUTEe/1IbHOI'O

naTaHus |

Kon popmupyembix Vposeus | [linanupyemble pe3ysibTaTbl 00YUeHHs 110 AHCLIHUIUIMHE
KOMIETCHIMHA OCBOCHHUS XapakTepH3yIoLLue Tanbl GOpMUPOBAHUS
KOMIETEHIIMM | KOMIIETeHIMit (MoKa3aTeIl OCBOCHHS KOMIIETEHIINH)
1 2 3
[TK-5 UacTHuHOE | 3Hamb; TpaBuia [PHEMKH, MeToabl ordopa ©
CrocoGHOCTh MOArOTOBKH MPOo0 M XMMHUYECKUX 00pa3sioB K aHaTH3y,
HCMOJIL30BATh B

JUTSE OLEHKH SKOJIOTHYECKOT0 COCTOSIHUS 00BEKTOB;
Vvems: npoBoauTh 1a00paropHbie  HCCICAOBAHUS,
aHaIu3bl 0TOOPaHHBIX 1Po0 1 00pasLoB

Biaoems;  0a30BbIMH  HaBbIKAMH  HCIIOJIB30BaHHS
COBPEMEHHOI annaparypbl [pH MPOBEACHUM Hay4HBIX
MCCIe0BaHuil; MeToJgaMu Oe3onacHoro oOpalleHus C
XUMHUECKUMH MaTepHalaMH ¢ Y4eTOM UX (PU3HYECKHX
M XMMHUYCCKHUX CBOUCTB.
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4. OBBEM U CTPYKTYPA JUCHHUIIJINMHBI
TpyaoeMKOCTh AMCUHUIIIMHDBL COCTABNACT 4 3aUeTHRIX eAnHuIL, 144 yacoB

No Hanmenosanue tem Buawbl yuedHoii paboTsl, O0béM dopmbl

n/n pasieion BKJIFOYAs CaMOCTOATE/IbHYIO yueOHO TEKYLIEro

JAMCLMIITHHBI " paboTy CTYIEHTOB H paboTsl, ¢ KOHTpOJIs
| B TPYLOEMKOCT (B uacax) [IPUMEHEHUEM | YCIIeBaeMOCTH,
= § HHTEPaKTHB- popma i
21 3 HBIX METOLOB | MPOMENKYTOUHOH
S| = g | 2 (B uacax/%) arTecTalMy
g ‘ 5 £
[?) o =
R C § = 5 =
S | EE g5
E |55 g |
5 EsaRa|l
1k Beenenne. Conepianne | 6 1 2 - 6 1/50%
1 3a1a4M Kypea,
2, MoneKyispHo- 6 2-4 6 6 8 3/25%
KHHETHYECKNe M |
ONTHYECKHE  CBOHCTBA
JMCTIEPCHBIX CHCTEM.

B TepMmoauHaMuKa 6 5-6 4 6 6 2/20% Pefitunr
MOBEPXHOCTHBIX KOHTPOJIb
sIBJIEHHIL. Nel

4, AncopOums wa | 6 | 7-10 6 6 6 3/25%

OBEPXHOCTH  paszaena |
(pas. KanunnapHeie
SABJICHHS.
5. DNCKTPOKHHETHUECKHE 6 | 11-13 6 6 |6 3/25% Peittunr
| siBieHHs B AMCHEPCHBIX KOHTPOJTb
CHCTEMAX. Ne2
6. YeTolunBocTh [ 6 | 14-15 4 4 6 2/25%
JHCTIEPCHBIX CHCTEM,

T OcHoBBI (pu3uko- 6 16 4 4 6 2/25% PeATuHr
XHMUUECKOH MeXaHHKH ; KOHTPOIIb

| JIMCTIEPCHBIX CHCTEM. | Ne3

Beero 3a 6 cemecTp 32 32 44 16/50% DK3ameH (36

uac.)

Hanuumne B ancunnianne KIT/KP

Wroro no ancunniune 32 32 | 4 16/50% Dk3aMeH (36 vac,)

Conep:kanne JeKUNOHHBIX 3AHATHH MO IHCHHILIHHE

Pasnen 1. Beegenne. Coaepzkanue o 3aJa4di Kypcea.

Tema 1 Honsimue 0 KOLIOUOHBIX CUCIMEMAX U ONPEOeIeHUe KONTOUOHOU XUMUU KUK HAYKU.

Coaepkanue Tembl KomnouaHas XuMUsi - HaykKa O (DH3MKO-XMMHMUYECKMX CBOHCTBAX
JUCIICPCHBIX CHCTEM H [MOBCPXHOCTHBLIX ABJICHHAX. ,H}'[CllepCHblC CHCTCMBI KdK OCOGbIﬁ Kiacce
reTeporeHHbIX cuereM. Bospactanue posin ecTeCTBeHHbIX IPAHULL Pa3/ie/ia 10 MEepe YBEIHYCHHUs
CTEMCHH pa3ipobACHHOCTH OIHOH MAM HECKOAbKMX (a3 reTeporeHHON cucTeMbl. Mepbl
pa3apodaeHHOCTH AUCTIepcHOH (asbl.
Knaccupukamms IHCIEPCHBIX CHCTEM 10 arperatHoMmy coctosnuio ¢asz, no dopme H
pasMepamM YacTHII AUCIICPCHOH (pa3bl, UX KOHLEHTPALUH U 110 IPYTHM IIPU3HAKAM.

Cx0JICTBO W pazjiMuue KOPIYCKYJSPHBIX BBICOKOJMCIEPCHBIX CHCTEM C pacTBOpaMu
BBICOKOMOJIEKYIISIPHBIX BetecTB. Crioco0b! 1osydeHust AUCIIEPCHBIX CHCTEM.

Pasznen 2. MOJIL‘K‘}'."HI[)llO-l(lIlI(‘TII‘ICCKHE H ONTHYCCKHE CBOICTBA AUCIIEPCHBIX CHCTEM.
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Tema 1. Tennosoe ogudiceniie MOEKY1 U OPOYHOBCKOE OBUNCCHUE.

Conepkanue Tembl. TToHsTHE 0 OPOYHOBCKOM JIBHKEHHM YaCTHIL JHCHEPCHOH (aspl u
KHHETHUECKHX  CBOMcTBax  jaucrepcHeIx  cuereMm.  OripejlernieHne  KOPHYCKYJISPHBIX
BBICOKOJIMCIIEPCHBIX CHCTEM KaK pacTBOPOB, 1€ 'pacTBOpUTENeM' CIIYKHUT JUCIIEPCHOHHAs
cpela, a B KadecTBe "pacTBOpPEHHOro BemlecTBa' BbICTynaeT aucrepcHas ¢asza. CriocoObl
BBIPAKEHUS KOHLICHTPALMK YaCTHIL AMCIEPCHOM (asbl.

Juddysus wuactuil aucrnepcHoit  (assl.  llonstne o rpajaMeHte KOHUEHTPAlWH,
(Y3 MOHHOM [10TOKE, MOBEPXHOCTHOM MI0THOCTH AU((DY3HOHHOTO NMOTOKA YaCTHIL. 3aKOHLI
auddysun dGuxa. Tepmoannamuyeckoe onucanue auddysun. Ypasnenue s kodpduunenra
auddysuonnoit npoBomuMocTH cpeapl.  OOocHoBaHMe 3akoHOB Puka. YpaBHeHHE s
Koy duumenta Auddy3un yacTHLL B BA3KOI cpee.

Teopust OpOYHOBCKOI0 ABWKCHMS UYACTHLL AMCIEpcHON (aspl. YpaBHEHHE Ul CpeHei
KBaJPaTHYHO MTPOSKLMHI CMELLEHHS YacTHUlLl.

Tema 2. Ceoumenmayuonio — oudpysioe pagiosecue.

Conepixanne Tembl. CelMMEHTAllMs YacTHMIl JHMCIEpCHOH (asel B MMOJE 3EMHOIO
NPUTSDKEHUS. U B IIEHTPOOEKHOM 10J1e. 3aKOHBI JIBUKEHNS OTJIC/IBHOH YaCTHIIbI B BA3KOW cpejie
10/l JEHCTBHEM BHemHero cuiooro mnous. [loHsitwe ©  CceAMMEHTAUMOHHOM TI0TOKE |
[IOBEPXHOCTHOM IJIOTHOCTH CEJIMMEHTALMOHHOIO [10TOKA YaCTHIL.

CeMMEHTAHOHHO-AM(D(PY3NOHHOE PAaBHOBECHE B  KOPIYCKYJSPHO - JIMCIEPCHBIX
cucremax. IlOHATHE O KHHETHMYECKOH YCTOMUYMBOCTH ITUX CMCTEM. 3aKOHbI paclpe/iejieHus
KOHLEHTPALMK  YacTHIL JuciepcHoH (asbl B [POCTPAHCTBE MNPU  CEAMMEHTALMOHHO-
An(Py3MOHHOM DPABHOBECHH B TPAaBUTALMOHHOM Mojle 3eMIM M IEHTPOOEKHOM MOJIC.
OnpeaeneHye Macchl H pa3MepoB YaCTHLL ¢ TTOMOLIBIO ITHX 3aKOHOB.

CenuMEHTALMOHHDIH aHalu3 KOPHYCKYIApPHO-AUCIEpCHbIX cHereM. Pacuer paamyca
4aCTUIBI 10 3aKOHY e¢ JBHIKeHHS B BS3KOH cpedae B IOJE 3€MHONO MHPHUTSKEHUS H
IEHTPOOEKHOM mosie. MeToabl  OnpeeNeHns CKOPOCTH ABMJKEHMS 4YacTHIl B Ciydae
MOHOJIMCIIEPCHOI CHCTEMBI, B TOM HWCIIE MeTOJ| HakonleHus ocaaka. Onpeje/ieHue pajnycos
YACTHIL TOJIUHCIIEPCHON CHCTEMbI M [TOCTPOEHHE KPUBOH pacrpe/ielIeHns YacTUI 110 paauycaM
C ITOMOIIBIO METO/1d HAKOTLIIEHH s 0cajIKa.

Tema 3. Onmuyueckue c6OUCMEA 30.1€U U MEMOObI UX UCCHEO0BANUA.

Conepxanmne T1embl. Paccesnue cpera (M3/1ydeHMs) KOPHNYCKYJIAPHO-AMCIEPCHBIMU
CHCTEMaMH, ero NPHYNHDL. YibTpaMUKPOCKOITMYECKHH METOJL U3y4YeHHUA
BBICOKO/IMCIIEPCHBIXCHCTEM.

KonnuecTBeHHbIE XapaKTEPUCTHUKU SABICHUS PACCESHUS U3JIYUYCHUS JIMCIIEPCHBIMH
CHCTEMaMH: TIOTOK, TTOBEPXHOCTHAs IIJIOTHOCTL IOTOKAa (MHTEHCHBHOCTB) PAaccessHHOTO
M3NTy4YeHHs. Kod(puuHueHT paccesHust cpeibl M Ap. 3aKOHOMEPHOCTH  CBETOPACCEsHUS
CHCTEMAMH ¢ HEMOIOMAIOMMMH HaCTHIAMU 1ucnepcHoii ¢aspl. Ciryuai OueHb MEJIKHX YacTHIIL
chepuueckoil popmbl. Ypapuenus Paaes 11 HHTCHCHBHOCTH U ITOTOKA PACCEAHHOTO M3/ IyYeHUs
n koaduumrerta paccesHus. Cucrembl ¢ Oollee KpynHbIMH vacTHUaMH. OcOOEHHOCTH
CBETOPACCESIHUSI CUCTEMaMH € [TOTJIOMAIOIMMHU HaCcTHIIaMH JIUCTIepCHOM (haskbl.

Hedenomerpuvecknit n (hoToMeTpuuecknii MeTOJIbl MCCIE0BAHUA KOPIIYCKYJISIPHO-
JMenepeHsIX cucteM. OnpejielieHHe KOHIEHTPAMK, pasmepa 1 (GOpMbI HACTHLL C IOMOIIb YTHX
METO/10B.

Pa3zpen 3. TepmoanHaMuKa nNOBEPXHOCTHBIX SIBJICHHI.
Tema 1. Tepmoounamuyeckue HyHKyYuu ROGEPXHOCMHO2O CROSL.



Coznepkanue Tembl. lepMOIMHAMHYECKOE ONUCAHUE FETEPOTEHHBIX CHCTEM C YYETOM
€CTECTBEHHBIX I'paHull pasjiena 1o meroy ['mboca. [Tonsarne o pazaensioieil MoOBEpPXHOCTH, €8
MaKpOCKOIIMHYECKUX  cBoiicTBax. [loBepxHOCTHOE HaTsikeHMe W [UIOLIAb  pa3jestolei
IIOBEPXHOCTH KaK COTIPSKEHHBIE CBOHCTBA, OTBETCTBEHHBIE 38 MEXaHHWYECKOe B3aUMO/IEHCTBHE C
OKpysKarouei cpeoil. MyHjameHTalbHble ypasHeHus ['nb6ca ais pasaensioeil moBepXHOCTH
M onpuieraioiux K Hei ¢as. CBoOojHas JHEPrus pasjie/sioleld MoBepXHOCTH (M30bITOYHAs
cBOOOHAA IHEPIHs WIIM NOBEPXHOCTHAs CBOOOHAS JHEPrHsi), YpaBHEHHE sl MOJHOrO eé
Jipdepennuaia.

Venosust PpasoBoro papHOBeCHS NPH HAMYMM MCKPUBICHHOM M MJIOCKOW TI'PaHMI(bI
pasaena. [lonstue 06 agcopbumu. Konmuectsennas mepa aacopObuun. KonudecTBenHas Mmepa
a1copOIMK KOMITOHEHTOB B MeToe ['nb0ca. Ancopbunonnoe ypapnenue I'ub6ca qns obiero u
YJACTHOTO TMOJIOJKCHHUSA pasfesiomed IMOBEPXHOCTH. AHAIN3 ypaBHEHHS C YYETOM [PUPObL
COCYILIECTBYIOLINX as. [loBepXHOCTHO-aKTHBHBIE, [OBEPXHOCTHO-HHAKTHBHBIE  H
1HOBEPXHOCTHO-HHIH (P PepeHTHbIE BellecTsa.

Tema 2. Hoeepxnuocmuas suepeus. Aeienue cmavueanus

Cosiepkanue TemMbl. YUeHHE 0 NOBEPXHOCTHOM HATSIKEHHH M METO/IbI €10 OIpe/Ie/IeH s,
Bo3sHMKHOBEHHE [MOBEPXHOCTHOIO HATSIKEHMS, KAK CJEJACTBHE CYLLECTBOBAHUS BHYTPEHHErO
JlaBJIEHUA, T.€. CHJIbl BTATMBAIOMICH MOJIEKY/Ibl BHYTPh JKHJAKOCTH W HallpaBI€HHOH
IICPICH/MKYJIAPHO [TOBEPXHOCTH. VY/e/bHas ¢BOOOAHAS HSHEPrus MNOBEPXHOCTH. BiusiHue
BHYTPEHHETO JIABJICHUS U TEMIIEPATYPLI HA IIOBEPXHOCTHOE HATSIKCHHE JKUIKOCTH.

Pacrexanue xujikocty uinu cobupanue e€ B Kalio Ha MOBEPXHOCTH TBEP/ABIX M MKHIKUX
ten. CMmauuBaHHME M HeCMauyMBaHME TBEPAOTO Telda JKMAKOCTBIO. Mepa cMauuBaHus,
onpeaenseMas Kak  Yroa  MEKAY TBepAoid MOBEpXHOCTBIO W KacaTelbHOH B  TOYKe
COMPUKOCHOBEeHUST Tpex (a3. Pabora koresmm (BenwumHa HeoOXoaumas MAIsl paspbiBa
OZIHOpoAHOH 00BeMHOI (azpl) M pabota aarezuu (BeqTHUMHA HEOOXOAMMas Ul paspbiBa
MeK(pa3zHOro NOBEPXHOCTHOTO CIT0s).

Tepmoauuamuuecknii BBIBOJL YCIIOBHSI CAMOIIPOM3BOJIBHOIO PACTEKAHMs KHUKOCTH WIIU
cobupanms e€ B ka0, Biausiane 100aBoK 110BepPXHOCTHO-AKTHBHBIX BELIECTB K JKHIKON (hase U
HpeaBapuTeIbHOI 00paboTKH TOBEPXHOCTH TBEPIOr0 Tela Ha CMavyWBaeMocThb. [IpHMeHeHHe
SIBIICHHSI CMAYMBAHMS WJTH HE CMa4yMBaHus B TexHuke. droranus, Kak rnpoiecce H30HpaTelbHOro
cMayuBanus. OCHOBHbIE BU/IbI (PIOTALMK (ICHHAS, MAC/ICHAS U [JICHOYHAN).

Pasznea 4. AjxcopOunst Ha nosepxHocTH pasjiena ¢as. Kanuaasipasie sijieHus.
lema 1. Aocopoyus na epanuye HUOKOCMb — 23,

Conepxkanue Tembl. AjcopOlns Ha rpaHulle pasjeia XKUJAKOCTh - ras; e€ aHaius C
NOMOIIBIO  aJcOPOLUHOHHOr0 ypaBHeHHst [ uOOca. Xapaktep 3aBHCHMOCTH MOBEPXHOCTHOIO
HATSHKEHUS OT KOHLEHTPAlUMM PACTBOPEHHOTO BeLlecTBa B JKUAKOH (hase A MOBEPXHOCTHO-
AKTHBHBIX, TOBEPXHOCTHO-HHAKTHUBHBIX M I[TOBEPXHOCTHO-HHAN(D(EPEHTHBIX BelnecTB. Bua
COOTBETCTBYIOIMX H30TEPM aacopOuuu. OnpeieneHue npeaenbHoi BeIMYUHBI TOBEPXHOCTHOI
KOHIEHTPAIMKM PacTBOPEHHOro BeiecTsa. CTpoeHHe NOBEPXHOCTHOIO ciiosi. Pacyer pasmepos
MOJIEKY]l  PAaCTBOPEHHOI'O  BELIeCTBA 110  BEJIWYMHE €ero  [peje/bHOH  MOBEPXHOCTHOM
KOHUIEHTPAIHH,

Tema 2. Teopus aocopOyuu 2a306 u napoes meepobimMu Mejiamu.

Cojtepkanure Tembl, AJicopOuMs Ha rpaHulle pas3jeia TBEpAoe Telo - ras; ee
0co0eHHOCTH. Pasiuunble KOJAMUYECTBEHHbIE MEPbI aJCOPOLMU KOMIIOHEHTA ra30BOM (pa3bl, CBSI3b
MEAULY HMMH, HX IKCHEpUMEHTaNbHOE omnpejenenue. Mzotepmbl aacopOuuu, MX xapakTep B
3ABUCUMOCTH OT MPUPOJibl M YMCIIA KOMIIOHCHTOB ra3oBoi (asbl M 1pupojbl ajcopOeHTa.
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Jlunamuka npomecca agcopduuu. [lonatHe o TernuoTe aacopOLMM, NpUpOE anCcOPOLUHOHHBIX
ciit, U3MUECKOH W XMMHUYECKo# ajicopOund. Teopusi MOHOMONEKYJAPHOH ancopOuuu
JI3HTMIOpa, OCHOBHOE YpaBHEHHE TEOPHM, HEJ0CTaTOYHOCTH JIIHIMIOPOBCKOH — MOJEIIH
ajicopbumm, eé nanbHeiimee passuthe. [ToHsTHE 0 TOIMMOJIEKYIspHON aacopOumnn. Teopus
ajicopbunn Bpywayspa, Immera n Tennepa. 0CHOBHOE ypaBHEHHE TEOPHH.

Tema 3. AocopOyust Ha epanuye meepooe meao — HCUOKOCb.

Cosiepskanue Tembl. AsicopOiMs Ha IpaHulle pasjeia TBEPAOe TEJNO - JKUAKOCTb, e
ocobeHHoCTH. Monekynsipaas ajcopOims. BansiHue npupojibl pacTBOpUTENs M ajacopbeHTa Ha
a/1copOIMIO  pacTBOPEHHOro BeliecTBa. [lpaBuio BblpaBHMBaHMA [OJspHOCTEH Pedunjepa.
KonuuecTBEHHBIE — 3aKOHOMEPHOCTH — MOJeKyIsipHo#  agcopbumn. Monmas — ancopOuus.
Wsbuparenphas  agcopOumst  uonoB. OOMeHHas —agcopOuMs. 3aKOHOMEPHOCTH —HOHHOH
ancopbiu. OGpasoBanue ABOHHOIO SMEKTPHYECKOrO CJ10s Ha TPAaHULEC pasjiesa TBEpAoro Tea ¢
JKHIKOCTBIO B pe3yabTare H30upaTeabHON aJ1copOLUU HOHOB U €r0 CTPOCHHE.

Tema 4. Kanuwiiapuaa konoencayus.

Costepkanne Tembl. BiusHWe KpUBW3HBI IPaHUIbl pa3jiesia Ha PABHOBECHBIE CBOHCTBA
cocymecTByomux (as. 3aBHCHMOCTb JIABJIEHHs HACBIIIEHHOTO Mapa HaJl KHAKOCTBIO HJIH
TBEP/BIM TEIOM OT KPUBM3HBI IpaHullbl pasiena. KanunnspHas koujencauus. CBsi3b MeXKIy
PACTBOPUMOCTLIO — TBEPJAOrO MM JKMJKOrO  BELICCTBA B JKMAKOCTH M KPMBH3HOH
CUOTBCTCTH)’IU]_L[C‘H I'paHuIe pasjieiia.

Pasnesa 5. DieKTpoOKHHETHYECKHE SIBJIEHH B JIMCIIEPCHBIX cUCTEMaX.
Tema 1. Housmue 00 21eKMPOKUHEIMULECKUX S6]€HUSLX.

Couep:kanvie Tembl. OOume mnpeactaBieHus 00 SIEKTPOKUHETHYCCKHX SBICHHAX.
DaexTpodopes, IEKTPOOCMOC, MOTEHIHAT TeUCHHs, NOTEHIHAT CEeIMMEHTALMH, CIOCOOB! HX
nabmogenus. [lpakTuueckoe HCNonb3oBaHue HTHX sBieHui. [Ipuunnbl oOpasoBanus 3apsga Ha
KOJUTOMAHLIX yacTHHAx Jauozoseil. @axkTopbl, BAMSIOLIME Ha MMOABMKHOCTL YacTHL B
yekTpuueckoM mone. Dddext penakcanun ¥ dGHEKT EKTPOPOPETHUECKOr0 TOPMOIKEHHUS.
[loHsTHEe O MMUeITax. MuueuisipHas Teopusi crpoeHust jauodobHex 3oseit. ObpaszoBanus
MHIIEIUT 307151 ¢ OTPHLIATEIBHO W TTOJIOKHUTEBHO 3apsyKeHHBIMUA YaCTHILIAMH.

Tema 2. Teopusi 0601H020 D/I€KMPUECKO20 CLOSL.

Conepxanne tembl. CTpoeHne JABOIHOTO 3ekTpudeckoro cios. Teopus I'enbmronbia u
¢¢ HEJLOCTATOYHOCTD J1/18 OObACHEHMS MIEKTPOKUHeTHYeckuX spienuii. Teopus I'yn — Honmena,
lHonstue 00 AnQPy3HOM €10¢ NPOTUBOMOHOB W €r0 BOSHUKHOBEHMH. |IpHYHHBI PacxoxacHHs
HKCIEPUMCHTAIBHO M TCOPETHUCCKH HAMACHHBIX 3HAYCHUI €MKOCTH JIBOHHOTO 31CKTPHYECKOTO
c08 uexond u3 npeiokernnon mozaenu. Topus Ilrepua. Cxema JABOHHOIO 3JEKTPUYECKOIO
crnos no LltepHy U mageHue B HeM DJIEKTPUUECKOro MoTeHLMaa. BiusgHue BaleHTHOCTH HOHOB
Ha TOJMMHY AUPPY3HOTO CI0S U YKCIO MPOTHBOMOHOB B ajgcopOnuonHHOM cloe. CTpoeHue
JIBOMHOTO YIEKTPHUYECKOTO0 ClI0st 1715 C(PepHUeCKHX YacTHLL,

Tema 3. :).'!EI\'!?I‘E)U?\’HH(?H.’HUL’L'KUE]’ ROMEHYUAT U €20 ong_u’rJe,-'femre.

Co;iep}lcanne TemMbl. TlOHSITHE O TIIJIOCKOCTH CKOJIBKEHUS H JEKTPOKHHETHYECKOM
noreHnmaie. YpaBHeHHe JUIS CKOPOCTH OTHOCHTEILHOrO MBMKEHHs (a3 [0 JeHCTBHEM
IIOCTOSSHHOTO 3JIEKTPHUYECKOro noJjis. Pacuer 2/1eKTPOKHHETHUYECKOI'0 IOTEHIHala Ha OCHOBE
OIBITHBIX JIAHHBIX 10 3JIeKTpodopesy HitM TeKTpoocMocy. BimsHue mprpo/ibl 1 KOHIEHTPALIMH
DJICKTPOJIMTOB HA JCKTPOKMHETHYECKHMH NOTEHIMAI U CKOPOCTh OTHOCHTCIbHOTO JBHIKCHHA
(a3 Teopus HICKTPOKMHETHUCCKUX  SBICHMI. DICKTPOKMHETHHUCCKMHA [IOTEHUMAL, Kak
NUPAKTCPHCTHKA  DJICKTPHYCCKHX CBOMCTB pilCCI\IEl’l“pl—‘]H&CMOﬁ rpaHMllbl  pa3acid. Bnusinue



pa3IUYHBIX (DAKTOPOB (BBEACHHME B CHCTEMY 3JCKTPOJMTOB, H3MeHeHue pH, KoHIeHTpauuu
pacTBOpa, TeMIEpaTyphl) Ha EKTPOKUHETHUECKHIT TOTeHIHAT.

Pazaen 6. YeToHYHBOCTL AHCIIEPCHBIX CHCTEM,

Teama 1. Ocnogubie noiosicenus YemoudugoCmu U KOA2YIAYUU KOJAOUOHBIX CUCMEM

Cojyiepxanne Tembl. OOwme mnpejcrasieHus 00 yCTOHUMBOCTH JMCHEPCHBIX CHCTEM.
ArperaTuBHasi U CeJIMMEHTALlMOHHAS YCTOHUMBOCTL. Koarynsaius u pekpucTaiin3alus 4acTuil
jucnepcHoit (a3l Kak NposiBJICHME arperarMBHOM HEYCTOWYMBOCTH JIMCHEPCHBIX CHCTEM.
Tepmoaunamuueckoe 000CHOBAHME arperaTuBHON HEYCTOHUYHBOCTH.

CraduIM3MpOBAHHBIC (3ATOPMOXKEHHBIE) COCTOSHUS AucrepcHbIX cucteM. Crabunuzanus no
OTHOMIEHHIO K KOArynsuuu. AHalIH3 SBICHUS KOAryIsuuy ¢ no3uuuil 2p@ekTHBHBIX ABOHHBIX
CTOJIKHOBCHHI yacTHI Aucrepctoil gpasH,

KpuBble noreHuuanbHOH oSHepruu B3auMmojelcTBus AByX dactul. llomstue o
noteHunaibHoM Oappepe, ObICTpoH M MeaIeHHON Koarynsuuu. @akTopsl, onpeiensiolue
BEJIMYMHY MOTEHIHATBHOrO Dapbepa.

Koarynsums yacThil aucriepcHoit (a3l B rujipo30sisx 1oj JeHCTBHEM 3JIEKTPOJIUTOB.
[TpaBuia koaryiasiudu snekTposmtamu. Ocodble sBieHHs, HaAOIIOAaeMble TPH KOAryJssiiuH
SJEKTPOJIUTAMH: TIPUBBIKAHUE, HENPABWIILHBIE PSiibl, CHHEPIM3M, AHTArOHU3M, KOJJIOWIHAs
3a1uTa, cencuOummzanus. CoBpeMeHHbIC [PE/CTaBIeHUs O MEXaHU3ME KOoaryJMpylolero
Jieiicreus  anektposnutoB.  Koarynsuus noja  JeHCTBHEM  NEpeMEIUMBAHUA, YJIbTpasByKa,
HarpeBaHus, 3aMOPaKUBaHUs U JAPYTHX PaKTOPOB.

Tena 2. Kunemura koaeyisyuu,

Coaepikanue TeMbl. CKOPOCTh KOAryIsilHuM, e€ BBIpaKEHHE uepe3 4ucao d(GexkTHBHBIX
JIBOIHBIX CTOAKHOBEHUI dYacTHLl aucrepcHoil ¢asel. VMccnenoBanue 3aBHCHMOCTH CKOPOCTH
KOAryJIaiy OT KOHUEHTpaluu dektponuta. Kuneruka 6bICTpol Koaryasiul MOHOAUCIIEPCHBIX
cictem 1o CMOTYXOBCKOMY W MOJHAMCHEPCHBIX cucteM no Miroanepy. OcHoBHBIE
KIHETHYeCKHE YpaBHCHHA, nX ananu3. Kunetnka MeaneHHoi koaryssuuy. [lopor koarynauuy.
Pazzen 7. OcHoBBI PHIHKO-XHMHYECKOT MEXAHHUKH UCICPCHBIX CHCTEM.

Tena 1. Cmpykmypio — mexanudeckue ceoucmed OUCNEPCHbIX CUCTTEM.

Conepxxkannie  Tembl. OOmmue T1IpejICTaBIeHHs 0O CTPYKTYPUPOBAHHBIX —CHCTEMaXx.
JlucriepcnoHHbBIE  CHCTEMBI €O CTPYKTYPHO#M  CeTKO#, 00pa3oBaHHOH  3JIeMEHTAMH
JutcniepcuonHoii  ¢asel  (renn). KoarynsumoHHblE M KOHJCHCALMOHO-KPUCTALIM3ALMOHHbIE
CrpykTypbl 1o PeOuniepy. KOHUCHTPUPOBaHHBIC IMYJIbCHMM M MNEHbl Kak oO0palleHHble
CTPYKTYPUPOBAHHbIC CHCTEMBI, /I CTPYKTYpPHask ceTKa 00pa3oBaHa JIMCIIEPCHON cpejloi.

YHpyronaacTu4eckue W peollorMyeckue CBONCTBA CTPYKTYPUMPOBAHHBIX CHCTEM, HX
CBSI3b ¢ OCOOCGHHOCTSIMM CTPYKTYp. SIBieHHe THKcOTponuu. BausiHue no0aBOK MOBEPXHOCTHO-
QICTHBHBIX BELECTB HA NPOYHOCTL CTPYKTYPHPOBAHHBIX CUCTEM.

Tena 2. Baskoems HCUOKUX OUCNEPCHBIX CUCTEM.

Conepxanne Tembl. OCHOBHBIC NMOHATHS O BS3KOCTH H MEXaHM3ME Te4YeHHS OOBIYHBIX
HI3KOMOJIEKYISIPHBIX JKHJIKOCTEH (Boja, crupt, OeH3on U T.1.). Jlamuuaproe u TypOyneHTHOE
JIBIKEHHE  OJKMJKOCTH.  YCJIOBMSL  Ilepexoja JIaMHHApHOIo /IBMKEHUS B  TypOyJICHTHOE
Onpenenenue BsiskoceTu 110 Hetorony. KoaddpunmeHT Bi3KOCTH W €10 3aBUCUMOCTE OT TPUPOJIBL
WHJIKOCTH. XapaKTepPUCTHKA TOIBHKHOCTH JKHUJIKOCTH (TEKY4YecCTh) IMOJ BIIMAHHEM BHELIHUX
poyicHeTBuil. BinsHue temnepatypsl Ha BEIMUUHY BS3KOCTU. MeTo/ibl OnpeaeieHus BA3KOCTH
ACHJIKOCTEH: METOJI Majalollero IIapuka, METOJ MCTCYEHHMs JKMIAKOCTH Yepe3 Kalujuiap,
OTpPeIesICHHE ¢ MOMOILBLIO POTALMOHHOIO BUCKO3UMETpPA. 3aBUCUMOCTEL 3 (EKTUBHON BA3KOCTH
KOJUIOMIHBIX CUCTEM OT CKOPOCTH UX TeueHus. CTPyKTypHas BA3ZKOCTD
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Tena 3. Vapyeoniacmuueckue c60UCMEA KOLIOUOHBIX CUCTNEM.

Costepskanne TeMbl. YIPYIOCTh M 3JIaCTHYHOCTH KOATYJISIMHOHHBIX cTPYKTYp. [Ipouecc
pellakcalliy | ero npuuuHel. [lepexos ynpyroit gedopmanuy B 1iacTHIeckyro. Mexanuyeckue
csoifcTBa  TBEP/0OOPA3HBIX MHMKPOTETEPOTeHHBIX M KOJUTOMIHBIX CHCTEM, 00Ja1arormX
HCTUHHOM YOPYFOCTBIO (refiM, KOHIEHTPUPOBAHHBIE PACTBOPBI MBII, BBICOKOMOIIEKYIISPHBIE
BelECTBA M MX KOHUGHTPUPOBaHHbIE pacTBOpbl). CBsA3b 0CO0OH BHYTPEHHEH CTPYKTYpBI
JUICIIEpPCHOil cHcTeMbl ¢ €€ CIOCOOHOCTBIO BO3BpALIAThCS K MEpBOHavalbHOH (opme mocie
npekpaitenns jeiictsus  gedopmupytotieit  cunbl.  OnpesneneHne  MEXaHHHYECKMX CBOHCTB
CTPYKTYPHPOBAHHBIX MCIECPCHBIX CHCTEM, OOHapy X MBAIOMMX yIpyrocts. KcenonbzoBaHue
\1CTOIA TAHTEHIHAILHOTO CMELICHHS TUTACTHHKY U METOa 3aKpyYHBaHUs LIMJIHH/IpA.

COJIEP’KAHNE JIABOPATOPHBIX 3AHATHIN 1TO JUCHUITIVIMHE
as1enr 2. MoJIeKysIpHO-KHHE THUECKHEe M OIITHYECKHEe CBOHCTBA [IHCIIEPCHBIX CHCTEM.
Tena 1. Ceoumenmayuonto — oughghysnoe pasnosecue.

Coaepkaume  naboparopHoi  paborel.  McenejnoBanue  KHHETHKM — OCAXJICHHS
['0/IIACTIEPCHOM CYCNIEH3HH C MOMOIIBIO TOPCHOHHBIX BECOB, NMOCTPOCHHE HHTEIPalbHON H
sitdypepeHIMATLHON KPUBBIX paclpelesieHus], ONpeIe/eHUe THCIEPCHOHHBIX XapaKTePHCTHK
CYCIIEH3HIT.

Iasaea 3. TepmoamHaMuKa MOBEPXHOCTHBIX SABJICHHI
Tonva 1. Moeepxnoemuas suepaus. Heienue cauueanus

Coaeprkanme naboparoproii padotel. M3yuenne cMaunBaHus MOJIMMEPHBIX MaTepHAIIOB
U1 IKOCTSMH M OIIEHKA Ui HUX paboTel ajre3un. Viamepenue KpaeBbIX yIjlOB CMauHBaHHs NIPH
P THYHBIX KOHIEHTPALMSIX PACTBOPOB ITOBEPXHOCTHO AKTHBHBIX BEIIECTB.

Pastea 4. AgcopOuust Ha oBepxHocTH pasjena ¢as. Kanniisipabie saBjeHus.
Toara 1. Adcopoyust Ha epanuye Heuokocms — 2ds.

Conepkanue naboparopHoit padorbl. KosMyecTBeHHOE U3y4YeHWE [OBEPXHOCTHOIO
LTSKEHUS M 3aKOHOMEPHOCTEH a/copOlMM Ha IpaHule pacTBOP — BO3JyX. CpPaBHEHHE
1'OBCPXHOCTHOW  @KTHBHOCTH  Pa3IMYHBIX [MOBEPXHOCTHO-AKTHBHBIX BEIIECTB, ONpeACIeHHEe
CCTOBHBIX XapaKTepUCTHK aJ1COPOIMOHHOIO CII04.

Lo 2. Aocopoyua na epanuye meepooe meio — HUOKOCmb.

Conepkanue naboparoproii pabotbl. M3yuenne aacopOuuMu MOBEPXHOCTHO-aKTHBHOIO
IULICCTBA M3 BOJHOIO pacTBOpa Ha TBEPAOM aJcopOeHTe W pacydeT yIelbHOH MOBEPXHOCTH
a1copoeHTa.

Ioren 5. JeKTpOKHHeTHYCCKHe ABJICHHS B IHCHEPCHBIX CHCTEMAaX.
Teua 1. Honsmue 06 21eKkMpOKUNEMUYECKUX AGUCHUSAX.

Conepxanne rabopartoproit paborel. M3y4deHne OCHOBHBIX METO/JOB TMOJIYUEHHA H
Cruoummsanun AHodoOHBIX JcHepeHbIX cueTeM. Onpejieenue 3apsijia 4acTull 1 COCTaBICHHUE
¢ Ny MHLEeIUL HAOMIOIEHUE SIBICHUS ONAICCHCHLMHU B 30J18X.

At 20 DNeKmpOKUHEMUHCCRUL ROMEHYUAL U e20 OnpedeteHie.

Conepxkanue jadopatopHoi paborbl, O3HAKOMHUTBECS C JIEKTPHYCCKMMH CBOHCTBAMH

J1CTIEPCHBIX CHCTEM, M3MEPHTH CKOPOCTh JBHJKCHHS YacTHIl NPH dIeKTpoopese; paccuutarh
CKTPOKMHETHYCCKHH MOTEHLHA.
I e 6. YeToituuBOCTB JINCHEPCHBIX CHCTEM.

a1 OcHo6HbIE NOAONCEH U _‘L--'('H?()l‘fllE!(s‘{‘)CHH:‘ U Kodaey.isyuu KOJIAOUOHBIX CUCMEM



Comepkanue  pabopatopHoit  pabotel, M3yuenue Koarynauuu M craOMIM3alLUH
JUICHIEPCHBIX  CHCTEM; OIIpelesIieHHe IMOPOroB  KOAryJdldHd pa3IMYHbBIMA  3JIEKTPOJTUTAMH,
CIpejielieHre 3aliTHOTO vKceia crabuiu3saTopa.

Coota 2. Kunemurka koazyisiyuit.

Conepxanne naboparoproit  pabotel.  Omnpeje/ieHHe KHHETHYECKMX  TapaMeTpoB
FOUTYJISIIIMM J1aTeKea 2JCKTPOIHTaMHU TYPOUIHMETPUUECKHM METO/IOM.

Pisten 7. OcHOBBI PU3HKO-XHMHYECKOH MEXAHHKH JINCIIEPCHBIX CHCTEM.
a1 CmpykmypHo — Mexanudeckue ceoucmed OUCHEPCHbIX CUCMEM.

Conepikanue jabopatopHoil padorbl. M3ydenue munennoobpazoBaHus B pacTBOpax
| CPXHOCTHO aKTHBHBIX BEILIECTB M €ro BIMSHMA Ha CBOHCTBa pacTBopa. Mcemonbsys
voupHeHHe DHHINTEeHHa paccudTaTbhb 3HAYEHHS IapaMeTpd, XapaKTEpH3YIOLIETo Ipomecc
CTNVKTYPUPOBAHUS CHCTEMBI.

20 BAzkoemb JCUOKUX OUCHEPCHBIX CUCTICM.
Conepxanne nadoparopHoit padorel. M3yueHue CTPyKTYPHO-MEXaHWYECKHX CBOWCTB
‘[IGPCHOH  CHMCTEMbl  METO/IOM  BHCKO3UMETpHUH. OIpeenTh BpeMsi HCTEYEHHsl BCeX
| IOTOBJIEHHBIX pAcTBOPOB M PACTBOPUTEIS, [OJIB3YSCh KallMJUIAPHBIM BHCKO3UMETPOM.
I HCIMTH OTHOCHTEILHYIO M IIPUBEACHHYIO BA3KOCTD JI KaK/10I0 pacTBopa.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'HA
3 npenogasanuM aucuuiuiHbl «Komnonanas Xumus» HCMOIbL3YIOTCS pasHO0OpasHbIe
( U30BATCJIBHBLIC TEXHOJOIMH KakK TPAJMIMOHHBIE, TaK W C [PHUMEHEHHCM aKTHBHBIX H
I [CPAKTHBHBIX METO/I0B 00YUEHHUS.
AKTHBHBIC 1 HHTEPAKTHBHLIE METOABI 00YUCHHUS:
s Humepaxmusnas pexyus (pazoen 1 mexa Ne 1);
I'pynnosas ouckyccus (pazoen 2, mema Ne 2);
Tpumenenue uvumayuonnpix mooeei (paszoen 4, mema Ne 2);

«  Pazbop kouxpemuoi cumyayuu (pazoen 5, mema Ne 3).

OHEHOYHBIE CPEJACTBA JIUISI TEKYILEI'O KOHTPOJISL YCIIEBAEMOCTH,
IMPOMEKYTOUHOU ATTECTAIIUU TTO UTOI'AM OCBOEHMUSI
JUCHUITVIMHBI U YYEBHO - METOJAHYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTbI CTYJEHTOB

1 viMiE KOHTPOJIb YCIICBAEMOCTH:
P2l rHHr-KoHTpos |

BOIIPOC 1.2.1. Karoe uz nonodjcenutt, Xapaxmepusyiouux MoAeKYIApPHO-KUHemu4eckue
¢ Iemea QUCNePCIbIX CUCTEM, 11¢ COOMGENCIMEYEIN IKCREPUMEHMANbILIM OAHNbIM !
¢ BETDI:
1. CTemeHbp MOUCHEPCHOCTH — OTO BeJIMUMHA, oOpaTHasd JHHEHHOMY pa3sMepy 4YacTHI
JUrctiepcHoi (hazbl.
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IIo creneHHW JMCIEPCHOCTH BCE CHCTEMbI KiaccMpuUMpYOTess Ha rpyboaucnepcHble,
IPOTETEPOTCHHBIC, MCTHHHO—KOJUIOMHbIE, MOJEKY/ISpHble M  MOHOJIUCIEPCHBIE —
1IHBIE PACTBOPBIL.

- MOJICKYJIAPHO—KHHCTHYCCKHM CBOHCTBaM JAUCICPCHBIX CHCTEM OTHOCATCAH 6p0)’HOBCKO€'

Lcenne, auddys3us, 0cMoC U ceIUMEeHTalus.

DPOYHOBCKOE JIBHIKEHHE WMEET MOIEKYISPHO — KUHETHUYECKYIO TNPHPOLY W SBISETCS
VICTBHEM TCITOBOIO JABHIKCHHA MOJICKYJL.

‘lnnenne auddy3un CBORCTBEHHO BCEM CHCTEMaM OT MOJEKYISPHBIX 0 IpyOOAMCIEPCHBIX.
'DOCTH MPOIEcea 3aBHCHT OT BeIMYMHBI 1 (JOPMBI HacTHLL JMcTiepcHOi (askl; nporece uaet

OLICTpee, YeM BbIILE TeMIEpaTypa U KPYIIHEe YacTHLIbI.
[OCKONIBKY paBHOMEpHOE pacrpejeneHue BelectBa—Ghasbl 1o BceMy o0ObeMy pacTBopa
‘oniee  BeposiTHO, Tipouece Aupdy3un uiaer ¢ yBeJMYEHHEM JHTPOIUM W SBIISETCH

VOTPOH3BOJIBHBIM.
Ion KOHLICHT[)&HHCI:I ,E[HC-I‘ICpCl[Uﬁ CHCTCMBI CIICOYET CUMTATL HHCI0 KHHETHHCCKHX €IWHHIL

VITTOW/IHBIX YacTHIL B eJHHHIe 00beMa CHCTEeMBI. T.€. YHCITEHHYI) KOHIEHTPAIHK YacTHIL

nepeHoit dasbl.

JcOOEHHOCTE  OCMOTHYECKOTO [JaBIEHHS KOJIOHAHBIX PacTBOPOB [0 CPaBHEHHIO C

'IHBIMH PacTBOPAMH — €I'0 MaJI0€ 3HAYEHHUE W HETOCTOSHCTBO.

[10C¢ OCMOTHYECKOE JlaB/ieHHe J1000H KOJUIOMAHOH cHCTeMbl OOBSACHSETCS TEM, HTO

o1aps 00JIbLION Macce YacTHLL AUCIIEPCHO (hpa3bl pU 0OAMHAKOBOH BECOBOH KOHUEHTPAaLUH

|(CHHASE KOHIIEHTpalLMsl KOIJIOWIHOIO pacTBOpa BCeraa 3HA4YMTEIIbHO MEHbLIE, 4YeM

HHOTO.

BOIIPOC 1.2.2. [lpoanaiuzupyiime ymeepiucoenus, xapaxmepusyoujue OpoyHo6cKkoe
enue. Kakoe uz nux owuoovno?

FThI:
|OTHYECKOE JBHIKEHHE YACTHIbI AUcnepcHOH a3kl OXBATBIBACT OMpee/IeHHbIH 00BeM

"'PAHCTBA, BO3PACTAKOUIMH BO BpeMeHW. B ropH30HTaIbHOW MJIOCKOCTH OH COOTBETCTBYET
IcTatolei 11011a/u1, HPOIOPIHOHAILHON KBAJAPATy CPEAHEr0 CIABHUId,

1 cepuyeckod wacTHLB!I paadyca  3HaueHUE KBaApara CpeIHero CABHra MpaMo

[OpPUHOHAIILHO — abCOIOTHOR — Temreparype H  BpeMeHW HabmoaeHus W 00paTHO
OPHHOHAIBHO CONPOTUBIICHHUIO CPE/Ibl.

OVHOBCKOE JIBHJKEHHE CBOHCTBEHHO J/IO0OBIM YacTHLAM KaK OpraHMyeckoro, TaKk H
AHMYECKOTO  Ipouexok/aeHusi. OHO MposiBisieTcss TeM WHTEHCHBHee, ueM OoJblie
‘paTypa u MEHbLIE BA3KOCTDL CPEJIbL.

‘Oraa KONJIOMJAHAs 4acTHLa MOAHUMAaeTcss B OpOYHOBCKOM [BHJKEHHMH, [OTCHUUAIbHAsA
111 CHCTEMBI BO3PACTAET, H TeIUIOTa OKPYKaIIEH cpe/ibl MpeBpalllaeTess B MEXaHHHYECKYIO
V B OTCYTCTBMM HAYaAllbHON Pa3sHOCTH TeMneparyp.

IWVHOBCKOE [BMIKCHME — PCasbHBIH OTBIT, NOKa3bIBAIOMIMH, HE3aBUCHMO OT KaKoil Obl TO
10 MOJIEKYJIIPHO# TEOPHH, YTO BeUHbIH JIBUTraTellb BTOPOro POJa MNOCTOSHHO “AeHCTBYeT
| HE MOXKET OBITh IIPAKTHUYECKH HCIIO0/Ib30BAH.

’0C 1.2.3. Paccuumaiime omHoweHUe 3HAYEHUL CPEOHe20 cOBUd Yacmuy ¢ paouycamu

S0 murs=8107" m nPU UX OPOYIHOBCKOM OBUICCHUU 3 PABIBIE OMPE3KU BPEMEeHU.

2 TBl:
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BOIIPOC 1.24. Kakoe u3 YKa3auublx AGIEHUL He XAPAKMEPHO 01 UCIUHHO—

(0iblx cucmem?
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LIOM/IHBIE PACTBOPBI CMIOCOOHBI PACCEUBATL CBET MIIM ONAIECIMPOBATD, YTO YKa3blBaeT Ha
)JIHOPOJHOCTE.

[JIOHIHO — JIMCIEPCHBIE CHCTEMBI CMIOCOOHBI K JAHANIN3Y, T.€. OHH MOTYT OBITh OUHMILEHHI
JIMYHBIX NPUMECeil KPUCTAlIIMYECKUX BELIECTB.
CTHIBI JUCTIEPCHON (a3l MOTYT 001a1aTh SIEKTPHUECKHM 3apsIoM, MTOITOMY KOJLTOHIHbIE
Opbl OOHUPYKUBAKOT SIBICHHUE TEKTPOITU3A.

)l KOJUIOM/IHBIX CHCTEM XapakTepHa BechbMma MejuieHHas Auddysus.

TIUMHA OCMOTHYECKOTO JaBICHMS A8 KOLTOHIHBIX PACTBOPOB XaPAKTEPU3YeTCs MalbIM
[THEM M HEIHTOCTOSIHCTBOM.

JUIOMIHBIC  CHCTEMbl  OTJIMYAIOTCS  arperaTMBHOH  HEYCTOHYMBOCTBIO M CHOCOOHBI
[IPOBATL MO/l BIANSHHEM BHEIIHHX BO3ACHCTBUI.

BOMPOC 1.3.1. HHzyyume norodcenus, Xapakmepusyiowue memoosvl NOAY4eHUs
cnpix cuemem. Kaxoe usz nux Hedocmamoyno 000CHO6AHHO'!

- I'bl:
Ko/utonaiibie  CUCTEMbl,  3aHUMAOIIME  MPOMEAKYTOYHOE  MOJOKEHHE — MEKIY
(HCTIEPCHBIME M MOJIEKYJIIPHBIMH, MOT'YT OBITE 10J1ydeHsl MO0 00beIMHEHUEM MOJIEKYI
OHOB B arperatsbl, MO0 B pe3yibrare AMCHeprupoBaHus OOJbIIMX HaCTHIL 10 TpeOyembIx
DOB.
ClIEPTHPOBAHHE — 93TO W3MeJIbYeHWE TBEpAbIX HIIM IKHIKUX Tell B HHEPTHOH., He
DICHCTBYIOIUEH ¢ U3MELYACMbIM BEHICCTBOM, Cpejie.
[IPOTHBOTMOJOKHOCTh PACTBOPEHHIO JIUCIEPIrHPOBAHHE IMPOXOJNT, KaK IPaBuIo, HE
DOM3BOIIBHO, @ ¢ 3aTpaToil BHelHel paboThl.
OT/C/AbHBIX  ClIydasX TBEPJAOC TEJIO HMAM  JKHJAKOCTb MOIYT CaMOIPOHU3BOJILHO
ATHPOBATBCS B KMAKOH cpefe ¢ 00pa3oBaHMEM KOIJIOMAHOH WIIM MHKPOreTepOreHHOM
IbHOH CHCTEMBI.
niep Gu3ndeckoil KoHjieHcalun — odpa3oBaHue TyMaHa: P MOHUKEHHUH TEMIIEPATYphl
| JlaBICHHME BO/SMHOIO Mapa CTAHOBUTCS BbILIE pPaBHOBECHOTO M B rasoBoH (ase
ueT Hosast JKujIKas (asa.
0/1 XUMHYECKOH KOIJICHCAIMK 3aK/tovaetes B 00pasoBaHMM HOBOH (asbl B rOMOr€HHOMH
' B PE3YIbTATe U3MEHEHHA COCTABa CPebl.
BOTIIPOC 1.3.2. Haumu omuowenue ckopocmeu 0ceOanus Kaneiex 600511020 mymand,
 PAOUKCBL PAGHBL COOMBEMCMEEHHO. 1= O sur>=1l 0%
I'bl:

BOIMPOC 1.3.2. B kakom u3 npueoeHHslx NPUMEPOS BEUeCMEO OUCNePCHOU (hasbl —
W INeNo, d 6eryecmeo OUCNePCUOHol cpedbl — JICUOKOCHTb?
I'bl:
(L1, TIBUTH, CMOT
|LHBIE NIEHBl, IMYJILCHH
(PO30IIH, OPraHo30.1u
I, CHJIMKarensb
11sbl, CHTAJLIBI
L. MOJIOKO
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BOIMPOC 1.3.4. Kaxoe uz ypasnenuit ne ciedyem ucnoib3oeams 01 onpeodeienus

SVISPHO-KUHEMUYECKUX C6olcme KoanouoHo-0ucnepcerstx cucmem? O1BETDI:

cRT
=—DA & dr

dx
RET
3anrN ,

=2Dr¢
~ RT
omnrN

- MOJIAIbHAS KOHLIEHTpALHUs; p — ocMoTHueckoe aasinenue; D - koodduuuent auddysun.

FOC L35, Hatimu  omuowenue ocMomu4eckux OdeieHutl Ui JByX THIPO30Jei
TOTO MBILIBSAKA OJHHAKOBOH KOHLUEHTPALUH, HO pasIHYHOH JUCIEPCHOCTH C paguycaMu
HHCCKHX MOHOYACTHIL COOTBETCTBEHHO 1= 3+ | 0 u r2=6-10"9M.

“ThI:

1o

-3

I'-KOHTPOJIb 2

BOIMPOC  2.1.1.  Osnarxombmecs ¢ RNOJOJCEHUAMY, — XAPAKMEPUIVIOUJUMU
HOCMHbLE A61eHU. Kakoe uz Hux — Heyoo61emeopumenvHo?

bl

CPXHOCTHBIMH HA3bIBACTCA TOHKMH TPEXMEpHBIH cl0H, o0pa3ylomuiics Ha MOBEepPXHOCTH
CHpYROHMX (a3 v MMEIOLINH KOHEUHble pa3Mepbl.

[PaHUIE pasjiea KUIKOCTb — a3 paBHOACHCTBYIOLIAS CHJ MEXKMOJEKYJISPHOrO
ICIICTBHA HaNpaBleHa HOPMaJIbHO K MOBEPXHOCTH B CTOPOHY KUAKOH (asbl.
“ora. coBepuiaeMasi B M30TEPMHMYECKHMX YC/JIOBHSX B TpOIEcce TMepeBoja MOJeKYIbl W3
Ci0it (asel B MOBEPXHOCTHBIH CJI0H., paBHa yBEIMUYCHHIO CBOOOJHONH INOBEPXHOCTHOM

CPXHOCTHAs Wepms; — 3TO paﬁcrm pa’ipb[Bﬂ. CBS3EH [IpH J.lpOGJ"IeHHP] TBEPJABIX TEI,
sl C YBEIMYEHUEM [TOBEPXHOCTH pasjiena.
[peHHEe JaBICHHE — 9TO CHJIA, C KOTOPOH MOBEPXHOCTHDIN ¢/10i BO3aeHCTBYET HA 00BEM

HOIPOC 2.1.2. Hzyqume onpeodenenus, Xapakmepuzyioujue npupoody no6epxHoCcmHo2o
v, Kaxoe uz nux mpedyem ymoyunenus?

bl:

ra 00pa3’oBaHUs CAMHMIbLI TOBEPXHOCTH, COBEpLIAEMasi MPOTHB CHII BHYTPEHHErO
Wsl. Ha3bIBAETCS MOBEPXHOCTHBIM HATAKCHUEM.

YIIMMHA 6 —  [IOBEPXHOCTHOE  HaTshKeHWe —  siBiusieTes  Ko3(h(UIHeHTOM
MOHAIBHOCTH Mesk1y paboToi, 3arpaueHHOM HA M3MEHCHME IO MOBEPXHOCTH H
ACHEHHEM IUIOLIAIH.

ICHO AKCHEPUMEHTAILHBIM JIAHHBIM TOBEPXHOCTHOE HATSIKEHHE JIMHEHHO yMEHbBIIAeTC sl
VI TEMIIEPATYPbl BIUIOTH /10 KPUTUUECKOH,

12
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1HHHA O XapPAKTEPU3YCT MCKMOJICKYJIAPHOC CUCLLICHUE, HOJAAPHOCTD JKUAKOCTH U CBA3aHa
ILILIM MOMCHTOM, HOJIAPH3YEMOCTBLIO BELICCTBA U ,.-’J,H')IIeKTpH‘-IQCKOﬁ MMPOHUUACMOCTBHO.

* VIBCPIKEHHS ClIpaBe/l/InBbI.

BOITPOC 2.1.3. B kaxom caydae nepexod K clreoyioujemy @pazmenmy 6ui800d
e aocopoyuu I'uboca nedocmamoyno 000cHoO6ano0?

"HCHHE CBUGO,‘IHOﬁ OHCPIrUH ITOBEPXHOCTHOI'O CJI0A:

L1+ Ado + Zp‘fu’n; + Z ndu, (1)

Hanoruu ¢ ypasHenueMm [ uboca-/liorema:

- Zufc{u! =0 (2)

HUYABASICH TOJABKO H30TEPMUYECKUMHU NPOLECCAMHU H pa3/ienB 00e YacTH ypaBHEHHUs (2)
oayuum, do = —Z I du,
OunapHofi cuctema (MHAEKC | — pacTBOpuTENb, 2 — PpACTBOPEHHOE BELLECTBO
Iﬁluiul = def":
kak du = RTdIna, nonyckas 3aMeHy akTHBHOCTH Ha KOHUEHTPAIMIO 15 pa30aBIeHHBIX
¢ do
RT dc

DOB. MOJYUUM [' = —

30MPOC 2.1.4. [1a xaxux uz npueeocHHblx 6Cuecmes 6 Ciydae 600HbIX pacmeopos
1a do/de boavwe nyia?

Fai 14eCKUEe YICKTPOJIUTI

HHYCCKHE KHCITOTBI

"Thl

i

HBIC 2 UPBL.

301TPOC 2.2.1. Ipoanaiusupyiime ypaeHeHus, Xapakxmepusyiouue nosepxHocmHoe
CHUC U ROGEPXHOCMHYIO 3Hepeulo. Kaxoe w3z Hux mpeGyemca  OONOTHUMENLHO
mu?

'bl:
oA

p _JE
JA T.P.n,

,‘{d(}”]
a-—1 —
dr });

= COnSst

dF
dA V.T.n

BOIPOC 2.2.2. H3yuume nonoxCeHus, Xapakxmepuzylowue Apupooy aocopoyuonHblx
KOC U3 HUX e COOMBENCMEYEM COBPEMEHNBIM NPEOCmAsienusam?

bl:

OPOUMOHHBIMH  HA3bIBAIOTCS  CHJIBI  MEKMOJICKY/ISIPHOIO  B3aUMOJEHCTBHA  MEKIY
LN MITH aTOMaM¥, HaxoIsIMMHCs B pasHbIx (asax.

13
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K cuiabl  ocoboro poaa  aacopOLMOHHBIE CHIbl  00JAJAOT  OPUEHTALIHOHHBIM,
UIOHHBIM M TUCIEPCHOHHBIM B3aUMOICHCTBHEM.

| TIOHUMAHMS TIPHPOIbI aJCOPOLMOHHBLIX CHJI HEOOXOIMMO YYHUTBHIBATH, YTO B aKTe
(LM MOJIEKYZ1a ajacopOaTa B3auMOJCHCTBYET HE ¢ OJHHM, a CO BCeMH OJMKadLIMMH
it azcopbenTa, T.e. ¢ 00BbEMOM.

1Ha aICOPOIIMOHHBIX C/IOEB MOKET JIOCTUI'aTh THICSY aHICTpeM, 3TOT (HaKT yKa3bIBaeT
EIU,'LL‘ﬁCTBHC E:I,E[COPGLU/IOHHbIX CHIIL.

pis MEKMONICKYJISIPHBIX CHJI  ITOKa3bIBAET, YTO BCE TPH KOMIOHEHTBl HHEPrUn
‘CHIS: OPWEHTALMOHHAs, WHAYKIMOHHAs M JMCIIEPCHOHHAs cocTaBlstole o0paTHO

DIHOHAIBHBL [HECTON CTEIeHU PACCTOAHNSA.

BOINPOC 2.2.3. Kakasa u3 HpuseoeHHvbIX 3AGUCUMOCHCH HA3BIGACMCA U30MePMOU
ri?

bl

[)

P)

1)

i)

P)

JOHPOC 2.2.4. Hsyuume kpuevle, npeocmagisiionmue 3d6UCUMOCMb  Koaudecmed
preMozo  eewgecmed (opounama) om oasieHus 6 edazoeol (haze (abeyucca) 0as
HOT noeepxitocmu pasoeia meepooe meino — 2asz. Kaxkaa uz kpugulx xapakmepnua 0Jis
aocopbyuu bIT?

bl:

L - PRI Fraeissrsmmpms wre v | . i ¥ ramsssrn gyl

COHTPOC 2.2.5. Hpoananusupyiime ypasHeHus:, onuceléaiowyiie adcopbyuio Ha meepooil
1 hoeepxHocmu pazdena (asz. Kaxoe uz nux A611emeca smnupuveckum?

3 B

kPy=a,. kP k — koHcTaHTa
1
lob+—lgP b, n — koncranTsl
n
kc
C — KOHLEHTPAIUs
|+ ke
amzzx k‘P / P.~ D
Py — naBnenne HachleHHOTo napa
‘()
— 1+ (k=1)—
2,
P K, — koHcTanTa ['enpu

-KOUTPOTIB 3

COITPOC 3.1.1. H3yuume nonodcenus, xapaxmepusyiowjue aocopoyuio Ha mexcehasno
oemu meepooe meno — 2as. Kaxkoe uz nux ne coznacyemces ¢ ucxoousimu NOJN0NCEHUAMU
ddcopoyuu Jeneaopa?
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¢ opOlMs MOJEKY]T aJcopOTHBA [POMCXO/MT HA aKTHBHBIX LEHTPAX, HAaXOAsLIMXCs Ha
SHOCTH TBEpOoro ancopﬁcma.

-]WGHDOBaHHbIC MOJIEKY/Ibl YJIEPKHUBAKOTCA AKTHBHBIMH ULEHTpaMH TOJIBKO B TEYEHHE
AL CHHOrO BpEMEHH, KOTOPOC HE 3dBHCHT OT TCMIICPATYPhIL.
[To cpxHocTHAs KOHUEHTpauus ajacopOTHBa MPONOPUMOHAIbHA JaBJICHUIO rasa H
(€H | PAlH ¢BOOOIHBIX AKTHBHBIX LEHTPOB.
JcJl o ICTBHE MAJIoro pajuyca jeicTBus aJCOpOLMOHHBIX CHJI M HUX CIIOCOOHOCTH K
TO0 MOBEPXHOCTH — adgcopOeHTa  MOKET  ObITh  3allOJIHEHA  TOJIBKO — OJHHM
ICKVIIIPHBIM CII0EM @JIcCOPOTHBA.
OpOMpOBAHHBIE HA  COCEJIHMX  AKTUBHBIX LEHTPaxX MOJICKY/bl @JicopOTuBa He
JHICTBYIOT MEKIY CO00M.
JC POHAS TIPEJICTaBIAseTCs KaK KBAa3sMXHMHYECKas DPEaKius MeXx1y MOJIEKYJIOH rasa |
BH' 10 IICHTPOM, B pe3yJbTare KOTopoil o0pasyeTcs ancopOMpoBaHHbli KOMILIEKC.

TOLIPC 3.1.2. Kakyio u3z npugeoeHHblx Geautur onpeoessiem 4acmuas NPOU3co0Has om
UMWY ECKO20 nomeHyudid no FITOH{(I()H:‘)

ET bl
|CCKHH nOoTeHLual
CliLisist OHEprus
{HUCTHOE HaTsKEHHUe
(HOCTHAsS AKTUBHOCTD
‘L1l DHEPrus.
OHPOC  3.1.3. lpoanarusupyitme ciedyioujue UCXOOHbIE NONOJCEHUA Meopuu
c1oopnon adcopoyuu Honsnu,  Kakoe  us  HUX He coomeememeyem  CO6PeMeHHbIM
(HECKUM U DKCREPUMEHMATBHBIM OAHHBIM?
il
o OIS 00y CIIOBIMBACTCS TONILKO (usuyeckumu Ban-nep-BaanbcoBbiMu cuiamu. Ha
TH ageopOenTa HeT aKTHBHLIX LEHTPOB.
P OIUTOHHBIE CHJIBI JIEMCTBYIOT HA PAcCTOSIHMSA, IPEBBILIAIOLINE pasMepbl OTAETbHBIX
LwopOrusa. O6paszyerces acopOLUOHHBIN 00BEM.
0 g TOYKAa BHYTPH  aicopOuMoHHOTO 00BEMa XapakTepU3yeTcs OnpeeeHHbIM
10 oAl copOLMOHHOTO MTOTEHIIAANA.
JOIMOHHBIA MOTEHIMA [PeACTaBIsieT coboH H30TEPMHUYECKYIO paboTy ckarus rasa
11 lepeBojie ero U3 o0beMHON (aszpl B 00acTh MOBEPXHOCTHOrO CJI0S C JaBICHHEM,
111\ OT paBHOBECHOTO.
“pue ancopOLMOHHBIX  CHI MO MOpe  ylaleHus 0T Mex(pa3HOH I0BEpXHOCTH
170 B Ha HEKOTOPOM PACCTOSIHHH PaBHO HYJIHO.
JIMOCTE aCOpOIMOHHOTO MOTEHIaNa OT aJCOPOLHOHHOTO 00beMa HOCHT Ha3BaHHe
ICTHYCCKOH KPUBOIA.
JIPOC 3.4, Kakott u3z  nepequcienHHslx  KCHEPUMEHMAIbHbIX  MeMoo0s He
1 Onpedetsims ROGEPXHOCIMHOE HamANceHue?

| MIKCHMAaIBHOTO 1aBjieHus ny3bipbka (meroa PeOuHaepa)
L llepeMeLLie s apiKa B IMCIIEPCHOHHOM cpejie
[ VOMETPHYECKII METO/1 OTPBIBA Kall/Ii HJIKOCTH
MC ['})IIHCCKHﬁ METO 0’1‘phma KOJbLA
FAMTHIISIPHOTO TTOAHSATHS JKHIKOCTH.
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L OHPOC 3.1.5. Hzyuume nonoscenus,, Xapakmepusylouyue adcopoyuio Ha MelchasHoi
rocii meepooe  meno eas (nap). Kaxoe uz Hux cyujecmeenno omiuvaemcs om
X HOA0JCeNUT MeOPUU NOAUMONEKYIAPHOU adcopbyuu napos Bpynayspa — Dumemma
na?
Ji
{OBCPXHOCTH  TBEPAOTO aJcopOeHTa MMEIOTCS HEepaBHOLEHHBI B JHEPreTHYECKOM
s AKTHBHBIC HEHTPBL.
. i MHOrocnoiHa. Kakaas MoJieKkya mepBoro ¢losi CIyKHT HEHTPOM U acopOLuu
OO Hoce yrmu X CIIoeB.
il cioit ajicopOruBa o0pasyercst B pesyibrare ACHCTBUS Bad-aep-BaanbCoBLIX CHIL,
lol1lie — B pe3ynbTaTe KOMIICHCALIMH.
JipoBaHHas (asa npecTaBIfgeTCs KaK COBOKYITHOCTh aJCOPOMPOBAHHBIX KOMILIEKCOB
WVISPHBIX LEIMOYEK, KOTOPBIE IHEPreTHHECKH HE B3aUMOJIEHCTBYIOT APYL € APYTOM.
L1 4ICOpOLMH €IMHHYHOIO U JABOHHOIO KOMILJICKCOB MPHOIM3UTENLHO OJHHAKOBBI U
C10Te 00BEMHOM KOH/IEHCAIIMH.

CONOIIO MOJIEKYJD [1apa MOXKHO paccMaTpUBATh KaK CEPUI0 KBA3MXHMHYECKHX peakiuii

111 aICOPOLHOHHBIX KOMILIEKCOB.
U IVMCHMAX JIAB/IGHWs B rasoBoil (ase, lasekux OT JaBIEHUsl HACBIEHHOTO Tapa,
(Ot MOHOMOJIEKYJISIPHBLEA CIIOM.

VICTHYCHMM  IaBJICHHS B ra3oBOM  (pase uMca0 CBOOOAHBIX AKTUBHBIX LEHTPOB
'iCsl. @ YMCJIO KPATHBIX KOMILIEKCOB pacTerT.

it KOHJICHCALMS [1apa NPOMCXOHT NP JOCTHIKEHUHW JIABJICHUI, PaBHBIX JIABJICHHUIO

00 mapa IpH JagHoH Temnepartype

lloJiaraeres, 9TO NUIOUIANb, MPUXOASIIAsCs Ha OJHY MOJIEKyny aacopOTHBa B

STHOM €ll0€, - IOCTOSHHAS BEIMYMHA. DTO JaeT BO3MOKHOCTH BbIYMCIIATL BEIHYHUHY
| TIUBEPXHOCTH ajcopbenTa.

llpOMCﬂ(}"l‘U‘lHaH ATTECTALIMA 10 HTOI'aM OCBOCHHUA NHUCHHILIHMHBI
(KOHTpOJIBHBIC BOMPOCHI K IK3aMeHY)

ypa  pdenepeHpiX  cuereMm.  [lucnepchas  Gaza,  JMCNIEpCHOHHAs — cpeja.
[ IBEHHBIE XaPaKTEePHCTHKH JIMCTIEPCHOCTH
JH)iKaLMA JIMCIIEPCHBIX CHCTEM: [10 arperaTHOMY COCTOSIHMIO JMCIIepCHOH (asbl U
CPCHOHHOM cpefibl, M0 KOHLEHTPauMH, MO XapakTepy B3auMOACHCTBHSA AMCIEPCHON
¢ LHICIIEPCHOHHON Cpe/Ioi.
HC 0 TMO(PUIIBHBIX M JIHO(QOOHBIX JMcHepeHbIX cueTeMax. OCcOOEHHOCTH KOLIOMIHOTO
11151 BEL1ECTBA.
(i |ouxX ceodietsa. [lonyuenue. ArperaTuBHas YCTOWYHBOCTD M OTIpeestonme eé
ol CelMMEHTauMOHHBIH anan3 cycrensui. [TacTsl.
‘1111 TIeHBl ¥ uX cBoiicTpa. lloayvyenue. Tunsl osMyabcuil. Y CTORYMBOCTD IMYIILCUI H
1 e€ Hapywenue. DaxTophl ycTOMUMBOCTH 3MyJbCHI W neH. CaoiicTBa
UITPUPOBAHHBIX U BLICOKOKOHLIEHTPHPOBAHHBIX OMYJIbCHH.
LI IOJTYYCHHS M OYMCTKH KOJUTOMIHBIX PaCTBOPOB.
VISIPHO-KUHETHYECKHE H ONITHYECKHe CBOMCTBA KOJUIOM/HBIX cucTeM. bpoyHoBCKoOe
a¢ (ypasnenwe Diinwteitna), auddysus (ypaBuenus Duka), OCMOTHHYECKOE
ne. Mx B3auMOCBA3b.
drranms.  Ce/MMEHTALMOHHAS YCTOHYMBOCTE M CEJIMMEHTAIMOHHOE paBHOBECHE.
pyrau ¢€ npuMeHeHHe IS HCCICI0BAHHS KOIUIOUHBIX CHCTEM.
dalne u IornouieHie ceera. Y pasHenue Pajes. Y IbTpaMUKPOCKONHS H 37€KTPOHHAS
JROTHS KOJUIOMIHBIX cucTeM. Onpejtenienne Gopmel, pazMepoB ¥ Macchl KOJLTOHIHBIX

16
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SMTTAMHRKG - TTOBCPXHOCTHBIX SIBJICHUH, Tepmoum[amma [TOBCPXHOCTHOIO  CJ104.
XioeTHas sHeprus ['nb0ca u moepxHOCTHOE HaTsLKeHHE. MeETOABI OnpeeeHus
HOCTHOTO HATSIKEHUs!. 3aBUCHMOCTB OBEPXHOCTHOIO HATSIKEHUS OT TeMITepaTyphl.
NOBEPXHOCTHOH “HepruM 1'nbOca M noepxHOCTHOH AHTanbnuu. Kpaepoit yron
anus. TepMoauHaMuYeKHe yCIOBHS CMauHBaHUA U pacTeKaHus. ['HapoduisHocTh U

< pOOHOCTD MOBEPXHOCTH TBEPBIX TEIl.

PO TOBEPXHOCTHO-akTHBHBIX BentecTB (ITAB). Tepmonunamuka ancopouun. Beisoa
renis ['ub0Oca. [ToBepXHOCTHO-AKTHBHBIC H TOBEPXHOCTHO-UHAKTHBHBIC BEIIICCTBA.
PM{ [TOBEPXHOCTHOrO  HatskeHust.  Ypasuenue Illnimkosckoro. [ToBepxHocTHAs
noctb. Hpasuno Jlrokiao—TpaybGe. Ypasuenue Jlenrmiopa juis MOHOMOIIEKYJ/ISpHO#M
O,
ranms modtekyr ITAB B nmoBepxHocTHOM ciioe. OnpeielieHne TI0MIaH, 3aHHMAaeMOi
w0l ITAB B nacsiuiensom azcopounonnom cnoe. Ancopouus ITAB u3 pactBopos Ha
10CTH TBEPABIX Tell.
1711 ATIEKTPUYECKHX SIBIIGHMH B JIMCIIEPCHBIX CHCTeMax. MeXaHu3M BO3HUKHOBEHUS
DIUCCKOrO  3apsjia Ha o rpaduue  paszena  asyx  ¢as.  CTpoeHue  aBOHHOrO
DIHUCCKOTO €104,
1. CTpoeHMe MuIeuIbl ruapodoOHOro 30, 3apsi M JIEKTPOKHHETHUECKUH
11/ KOJUTOMIHOM YacTULbL. SIBIeHUe nepe3apsiIKi KOJUTOU/AHBIX YacTHIL.
KIHEeTHYecKHe siBeHUs. Dnekrpodopes. CBiasp 57eKTpodOpPETHUECKON CKOPOCTH
(HBIX HaCTHLL € UX 3JIEKTPOKMHETHYECKMM MOTEHIMaoM (ypaBHeHue I enbmrossiia-
L OBCKOTO). DuiekrpodopeTuieckas MOJBHIKHOCTB. DIEKTPOOCMOC.
NOOCMOTHYECKUH METO H3MEPEHUS HMeKTPOKMHETHUECKOTO MOTEHIHANIA.
1HBOCTh M KOAIYJISIHS KOJUIOMAHBIX cucteM. CeauMeHTAl[MOHHAs M arperaTMBHas
HBOCTh KOJJIOW/IHBIX CHCTEM. Arperaius 1 ceIMMEHTAIINs YaCTHIL IMCIICPCHON (asbl.
i U (paxTophl. e BbI3bIBaromMe. Memtennas M OblcTpas koarymsums. [lopor
nun, ero onpenenenue. Ilpasuno Ilynsue-Tapamn. Koarynsims 3os1eit cMecsMu
CiiToB. 1IpaBuno ayinTHBHOCTH, QHTArOHU3M U CHHEPIrH3M HOHOB,

Sk [ PaCcTBOPOB. OTKI0HEHHE CBOHCTB pPacTBOpPOB OT 3dKOHOB Herotona. YPHBHSHHC

viow pnuneel aHOMabHON BSI3KOCTH PACTBOPOB MOJHMEPOB. MeTOjbl H3MEpEHHS
Il pACTBOPOB
| VCTOHYHBOCTH pacTBOPOB. TUKCOTponus cTyaHed u reneit. Cunepesuc.

KOUTPOMPYIOIIHE NPOrPAMMBI LISl CAMOCTOSTEIbHOI PpadoThl CTYAEHTOB
(TecroBble 3a1aHusn)

KOHTPOJINPYIOUIASI IPOI'PAMMA 4.1.
HPOC 4.1.1. [Ipoananuzupyiime HUNCENPUBCOCHHbLE NONONCCHUSA,
viowgue  Mexanusm - 00pazoeanus  06oLHH020  dnekmpuyeckolo  cios, Hatioume
| AsiAoWeecs Aubo negeprvim, Aubo cnoprsim!

AYUMCCKHE  ABJICHHA Ha MC}I(QJE;HHI:IX [MOBEPXHOCTAX — CJICIACTBHEC H30LITOUHON

IHOH 3HEPIUH — Pe3yJIbTar B3auMo/lelcTBUs conpukacaromuxces ¢asz Mexay codoi.
ueckas ajcopOums HOHOB — Iepexo/l U3 KUAKON (asbl B MOBEPXHOCTHBIM CIIOM
TICPCHOH  (a3bl — CONPOBOMKAACTCS [epepachpeaeeHHeM 3apsaoB B 00IacTH
HOIO CJIOS,

)a3Has MOBEPXHOCTL 00pas’oBaHa BELIECTBAMHM, HE CIOCOOHBIMM OOMEHMBATbCS
TO  JBOHHOW  DJCKTPHYECKHH  CJIOH  MoxeT oOpasoBaTbess B pe3yabTare

AHITS TTOJBIPHBIN MOJICKYIT.

Nt
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{ HOHOB HJIM DJIEKTPOHOB M3 O/1HOH (pa3bl B JIPYryl0 Ha IpaHUlIE pasjiesia Ha3pIBacTCs
OC 111011 IUcconuanye.
y( 1115 HOHOT'€HHOTO TOBEPXHOCTHO—AKTHBHOIO BEIIECTBA MOXKET IPOHUCXOANTE Ha
YN HECMEIIMBAIOLIMXCS JKHIKOCTEH, Hanpumep, Bojbl M Oen3oa. lonspras rpynma

i MOBEPXHOCTHO ~—— aKTHBHONO BellecTBa, oOpamieHHas K Boge, Oyzer
COLu. | OBATH B pe3yJibTaTe AUCCOLMALMI MeK(azHas TOBEPXHOCTh PHOOPETAET 3apsiil.
e SHCTEMY MeTall — Bojla J00aBUTH XJIOPUCTBIA HATPUH, TO 3@ CUET M30MpaTEIbHOM

AIHOHOB X/JIOpa Ha MeTalie MOABUTCA M30BITOYHBIA OTPHLATCIbHBIA 3apsi, B
Al oM cloe pacTBopa OyeT U30BITOYHBIN MOJI0KUTENILHBIA 3apsi/l U3 HOHOB HATPHSI.
(0 TUKTe MeTaia ¢ ra3oBod (aszoil NpOMCXOAMT MEPEXO0j BICKTPOHOB OT MeTallla K
1 a3Hast MOBEPXHOCTD 3apsAiKaeTCs.
HPOC 4.1.2. Hsyuume nonosicenusi, Xapakxmepusyloujue mexanuzm obpazosanus
it 1031 UOHOG HA npuMepe o0pasosanust 3014 cyibama dapus. Kaxoe uz nux mpedyem
Vg 4

lIp. . 'panuMu BOAHBIX PAacTBOpOB Xjopuaa Oapus u cyib(ara narpus oOpasyercs 30/b

B 2 Capust

B w iiMocTH 0T yesioBHMil  (KOHIEHTpAlLMsi KOMIIOHEHTOB, TeMIepaTrypbl H JpYTHX)
: vinkpokpucraiinky BaSOy Gosibliueil HiM MEHbIIEH AUCIIEPCHOCTH.

i VOIHBIC KOMMOHEHTBI B3ATBI HE B CTPOrO CTEXHOMETPHUYECKHX COOTHOLICHHSX, TO
Fal ¢ HIIA C}"JIB(’I’)H']"*HOHI}I MOT'YT OKa3aTbCsd B 3HAYHUTE/IBHOM HU30bITKE.
ITKE, HAlpUMEP HOHOB Gapus, OHM HAYHYT IEPEeXOUTh U3 pacTBOpa B TRepAyio hasy

ik nUKAHTHBIC MECTa, 10CTPanBas KPUCTAINYECKYIO PEIICTKY.
Mpr 1o 1 TBepaast dasza npuodpeTaeT MONOKNUTENbHbIN 3aps, KujKas — OTpULlATeNIbHBIN.
SeIt ¢ eyab(ar-noHbl  BCIGACTBHE KYJIOHOBCKOrO B3aMMOJICHCTBHS MOATSHYTCS M3
R 1/1cOpOMpPOBAHHBIM Ha MOBEPXHOCTH HOHaMm Oapust — oOpasyeTcs NBOWHOH CIOH

(3

fon (S, BBIBBIBAIOLIMC B JIAHHOM Cly4dae BO3ZHHKHOBCHHC 1\16}1{([)&3}101‘0 [NOTCHIIHAIld,

 MOTCHIHAIONPEAC/HIOIIHMH.
. -1IOHBI, KOHIEHTPUPYIOIIMECS B pacTBOpPe OKOJIO 3apsKEHHOH I[OBEPXHOCTH

icTi 1 cyiabdara Gapus Ha3bIBAIOTCH NPOTHBOMOHAMH.
“POC 4.1.3. Kakxoe uz onpedenenuid, Xapaxmepusylouux 31eKmpoKuHemuveckue
T LICHO CHUMAN b nprm-u.’ﬁupetu-.‘ﬁm.u?

e mepeHoca  KUAKOCTH MOJ  ACHCTBHEM BHEHIHETO  3CKTPUUYECKOro  TOJI,
MOC B KalWUISPHO—IIOPHCTBIX Tellax, a TakiKe B OJMHOYHBIX KallWjulspax,
28 DICKTPOOCMOCOM.
[l vemcnue wdacTHl JAucnepcHoidt ¢asbl B JJEKTPUYECKOM  M0JIE  OTHOCHTEIBHO
‘el OHHOIT Cpejlbl Ha3bIBAETCs IEKTPOPOpPE3oM.
30" <HOBCHHME Pa3HOCTH IOTCHIMAIOB MEXK/Iy JABYMSI CTOPOHAMM [OPUCTOH Juadparmbl
YCKOHHH 4epe3 Hee BoAbl JMO0 MeXK1y KOHUAMH OJHHOYHOTO Kamuaaipa Mpu
{H tiepe3 Hero BOJIbl HA3bIBAETCS MOTEHIIHATIOM TEYCHUSI.
CHMC Pa3HOCTH TOTCHUMAIOB MEKIY JABYMS JJICKTPOJaMH, PACHOJOKECHHBIMH Ha
BICOTC COCYAd, B KOTOPOM OcelaeT (IepeMernaetces) CyCHEeH3Hs MEIKOAHCIEPCHOro
[ A3bIBAETCS NOTEHIIMAJIOM OCeIaHMs UITH TTOTCHIHAJIOM CEAUMCHTAIIHH.
)IC JOKHIICTHUECKHUE ABJICHUS MPOSBISIOTCS TeM cliadee, 4eM Meslbye YaCTHIIbl AUCIIEPCHON
L. CU3AIOT COBCEM IMPH MEpeBoe TUCIEepCHOR CHCTEMBI B MOJICKY ISPHBIH pacTBoOp.
HH1IA DINCKTPOKHHETHHCCKHX SIBIIEHHU I 3AKJTHOYaeTCs B CYHIECTBOBAHUH
VIOJKHBIX 3aps/i0B TBEPLOH U KHIKON (a3 CHCTEMBL.
IMCIIHOCTE 3apsfoB (pa3 mpUBOAMT B Cyuae HENOIABHIKHOTO IMOPUCTOrO Tena B
2CKOM TT0JIE K HEepeMEUIEeHN IO MOABHIKHBIX IIPOTHBOHOHOB BMECTE C }KH;‘IKD!"’I (b&?Oﬁ.
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10CTL  DJICKTPOKHMHETHHECKHUX ABJICHHH 3aK/0o4aeTcs B NCPCABHIKCHUH  HaCTHIL
Oif  (Qaspl M JMCNEPCHOHHOH Ccpelbl NPH TPHIOKEHHH K CHCTEME pa3sHOCTH
0B WJIH, HAOOOPOT, B BO3HUKHOBEHHMIO PA3HOCTH TMOTEHIHAIOB MPH OTHOCHTEIBHOM
UM (pasbl U CPeibl.

KOHTPOJIMPYIOIAS [TPOT'PAMMA 4.2.

MIIOC 4.2.1. Hpoanarusupyime paccyicoenus 0 npupooe 21eKmpoKUHemudecko2o
A v yrasicume owuboynoe?

COKIHHCTHYECKHH MoTeHUHaln — 9To B.TCKTpH‘-ICCKHﬁ MOTEHLUA, OTCYHTBIBAEMBIH OT

CKOJIbXKEHHs JI0 YPOBHS B JKH/IKOH (ase, J0CTATOYHO YJIAJEHHOrO OT Mex(pasHoi
pasjiesa.

11d CKOJIBKCHHA YCTaHaBIHBACTCH IPH OTHOCHTCIBHOM IEPEMEIICHHH [l]aii, HampuMep

T WKHJIKOCTH BJ10JIB TBepI[Of;‘] IMOBEPXHOCTH.
TR0 YVEa3aTh TOYHOC MOJOKCHHC I'PAHHILBI CKOJILKCHHA.
\TOUHON YBEPEHHOCTBIO MOKHO MPEANONI0KHTh, YTO MEPBIH CI0H MOHOB M MEPBBIN
KY/ BOJIBL, CMA4YMBAKOIIMX TBEPAYIO (Dazy He repeMeriarTest OTHOCHTEIbHO TBEPOH
| TCHUCHHH KHJKOCTH.

NOKHHCTHYECKHH MMOTEHIMAT BO3HHKACT [IpH OTHOCHTEJILHOM IICPEMEIICHHA EbRS nonj

M TIPHIIOIKEHHOTO 3JIEKTPUYECKOTO TIOJIS.
WIPOC 4.2.2. Pacevompume nogosceHus, ONUCHIBAIOWUE MEXAHUIM 00pA306aHUs.
WCRMPUHECKO2O  CTOHA UHOHOS. Karoe uz Hux NPOMUBOPEYUM IKCNEPUMEHMATbHBIM

e BoJa — TBepAbld Hoaua cepebpa B BoAy OyAyT MNEPEeXOAUTh NPEUMYIIECTBEHHO
=0Opa. Tak Kak oHK OoJiee ruipaTHpOBaHbl.
HocTh Hojmaa cepedpa OyaeT UMeTh HEKOTOPhIil U30bITOK MOHOB O/, KOTOPBIH €O
07161 Oy1eT HeHTpaIn30BaH H30BITKOM HOHOB cepedpa B MPHIICTAIOMIEM CITOE.
Hpolece  MnpuBeleT K  BO3HMKHOBEHHMIO Mek(azHOro ckadka ITOTEHIHaJIOB,
VIOILEro JalibHelleMy Nepexoy HOHOB,
Vil C10i HOHOB 00pasyercss He CcaMONpPOM3BOIBHO, a B pe3yibTaTe yMEHBIUEHHS
'BCPXHOCTHOTO CI10S1.
NIILTATE  Hpolecca  Mepexoja HOHOB  YCTAHABIMBAETCS PABHOBECHE, KOTOPOMY
BVCT ONPEICJICHHOE 3HAYCHUE CKAUKa [TOTEHIMAJIOB.,
MIPOC 4.2.3. Kakoe uz asrenuit naduoodemes, eciu HCUOKOCMb HOO GIUAHUEM
L HOMEHYUAI0E REPEMEYAenC Yepes NOPUCIYIO HENOOGUICIVIO MeMOpany Kk 0OHOMY
don?
1113
hopes
DEMOC
K nike
lopha
UELTH S,

KOHTPOJIMPYIOLASI IPOTPAMMA 4.3.
1POC  4.3.1.  Ipoananusupyiime  RONONCEHUA — XAPAKMEPUYiowue CmpoeHue

vlekmpudeckozo  cios.  Kawoe uz  nux  ne coenacyemcs ¢ cospemenHviMu
AR U IKCREPUMEHMATbHBIMU OdHHbIMU?
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[ OJICKTPHYCCKHH CJIOH COCTOMT M3 MOHOB OJHO 3HAKa, OTHOCHTEIbHO IMPOYHO
¢ aucnmepcHo  (aszoH, M OKBMBAJICHTHONO KOJUYECTBA IPOTHBOIOJIOKHO
X KOHOB, HAXOSIIMXCSL B IMCIIEPCHOHHOM cpete BOIM3M Mek(ba3zHOH MOBEPXHOCTH.
lid [OBCPXHOCTH  TBEPAOH aucnepcHod (asel B nepBoM  OpuUOIHKEHHH
ICTCA KaK MOBEPXHOCTHBIN 3apsijl.
JIEKTPUYECKHH crioit oOpasyercs B pesysibrate H30HpaTeIbHOH ajcopOIHu 0IHOTO
[PUCYTCTBYIOLIMX B JIMCIIEPCHOHHOI cpejie.
1 OJICKTPHYECKHH cj10H Ha Mexda3sHOll TIpaHuue TBepaoe Tea0 — IKHIAKOCTD
[eTCst Kak MJIOCKUIH KOHIEHCaTop, o/iHa 00K/Iaika KOTOPOro CBsi3aHa ¢ MOBEPXHOCTHIO
I, a Jipyrad, Hecylias NPOTHBOIOJIOKHBIA 3aps/l, HAXOAUTCS B HKUJIKOCTH BOIM3H
rH.
1IC TEIJIOBOIO JIBUJKEHHST MOHOB [IPOTMBOMOHBI paccesiHbl B IKHIKOW (asze He
[ ICCTOSIHUM,
"OC 4.3.2. lpu Kakux 3HA4eHUAX SACKMPOKUHEMUYECKO20 NOMEHYUanNda 6
X QUCREPCHASL CUCEMA MOJICEM CHUMAMbCA YCMOUYUBOT!?

POC 4.3.3. Kakoe uz ypasHenuil coomeememeyem meopuu CmpoeHus 060UH020
K020 €104, npedaoxcennou Llmeprnom?

P

FIfP}
\ RT
ol

D +:zFp
)| gH

S Hsyuume onpedenenus, Xapakmepusyiowgue cmpykmypy Muyeinsl
r 3+ 7= =
H),|-nFe™ -3(n—x)CIl"}3xCI
Cliemoyno?
0 HEHTPAILHBIX MOJIEKYJ1, 00pa3yIoLIUX arperaTsl
) HOTEHIIMANI00pa3yoMX HOHOB
1110 IPOTHBOMOHOB, HAXOAALLNUXCS BOM3H 1OBEPXHOCTH
DOTHBOMHOB, PACCEAHHBIX B JKHJIKOH (paze Ha HEKOTOPOM PACCTOSHUU OT MPAHHLIBI
H1C]I0 HOHOB, Haxoasmmxes B Anpy3nonHom cioe.

VOTOMYMBOCTD M KOAT YJISILMSA AMCIIEPCHBbIX CUCTEM

KOHTPOJIUPYIOLLASI TIPOI'PAMMA 5.1.
OC 5.1.1. Cpeou ymeepoicoenuil, Xxapakxmepusyioujux ycmouusocms OUCnepeHbix
1me HeMmoYHOE.
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JOCTb JIHCHEPCHBIX CHCTEM XapaKTepH3yEeTCs HEM3MEHHOCTBIO BO BPEMEHH Pa3MepoB
1epcHOil (a3l M coXpaHeHHeM HX PABHOMEPHOTO pacripesie/icHus B AHCIEPCHOHHOM

CPCHBIC CHCTEMbI TEPMOAMHAMUYCCKH HE YCTOHYHBEI,

JECKOH HAa3bIBAETCs YCTOHYMBOCTL JMCICPCHOH CHUCTEMBI [0 OTHOLIGHHIO K
HHOMY HIIH LEHTPOOEKHOMY TOJISIM.

(1Ml — [IPOLICCC CIIMMAHMS YacTUIl AMcnepeHoil dasbl B Oosiee KpyNHbIE arperarbl,
1 K 1norepe KHHETHYECKOH YCTOMYMBOCTH, paszieneHuio a3 u, Kak CIeACTBHE, K
|0 CHCTEMBI.

[MBHOH YCTOHYMBOCTBIO HA3bIBACTCH CHOCOOHOCTH CHUCTEMbl [POTHBOCTOSTH
0 YacTHIL AUCTICPCHOM (asbl.

ATBI,  00pasyloulMecs B pe3yJbTaTe arperalmd  YacTHIl JAMCIEPCHOH (a3l
10T ¢OO0H OCQIKM  Pa3iHYHON CTPYKTYPbI: PBIX/IBIC, [LIOTHBIE XJIOMbEBHUHBIC,
L1e, KpHCTAII0N0100HBbIE.

MPOC 5.1.2. Hsyuume nonooicenusi pasvacusiowue npupooy yemouuugocmu
“cuemem. Kakoe uz Hux ownbodno?

{OM PACCTOSIHUH MEK/1Y KOJUIOM/IHbIMH HaCTHIIAMH JEeHCTBYIOT MEKMOJIEKYIIsPHBIE
UIBCOBLIC CHIIbL,

* IBOHHOTO 2JIEKTPUYECKOrO CI0SI HA MOBEPXHOCTH KOJUIOMAHBLIX YaCTHIl HCKIIOYAeT
"TBHE MEKIY HUMMU.
BOCTH JIMCIICPCHBIX CHCTEM O0YCIIOBAEHA COOTHOILICHUEM MEKMOJCKYISPHBIX CHII
1 M 97ICKTPUYECKUX CHJ1 OTTAIKHBAHUS.

I0CTh CYIIECTBOBAHUS JINCIIEPCHON CHUCTEMBbI 00YCIIOB/IEHA HATHYMEM HEKOTOPOIo
'KOro  (HOTeHUManbHOro)  Oapbepa,  KOTOPBIA — NPENSTCTBYET  COMMIKEHHUIO
X YaCTHIL U UX C/IUMAHUIO.

ecKasi YCTOHUMBOCTE OIpeJIelIsieTes pa3MepaMi YacTHIl.

IPOC 5.1.3. Kakoe u3 nepequcieHuvix 6030€UCMEUIl HE MOXMCem 6bl36amb
O 2UOPOIOIAT

1€ TeMIIepaTyphbl

‘CKHE BO3JICHCTBUS

11€ TIOBEPXHOCTHO-AKTHBHBIX BELICCTB

IEKTPOJINTOB

JATHUTHOE U3JIy4YeHUe.

[IPOC 5.1.4. Onpeoeaumsv KOHCMAHMY CKOPOCMU KOARYIAWUY, €CAU 6 OOHOM
" Mempe 3015 ucxoonoe Koauvecmso wacmuy pasio 5-10", a GpeMs noJI0BUNHHOU
Ccoemaesasiem 10 ¢?

IC10CTaTOYHO.

KOHTPOJIMPYIOUIASI IPOTPAMMA 5.2.

'POC 5.2.1. Hzyuume nonodicenus, xapaxmepusylouwue cyuHocms cmadbunuzayuu
cucmem. Karoe uz nux npomusopevuco?

A3HOH MOBEPXHOCTH paszzena (paza — cpena oOpaszyercsi NOBEPXHOCTHBIH CI0H 13
\OHIIH3aTOpA.
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(puKCaMsa  AMCHEPCHOH CcUCTEMbl O00YCJ0BIMBACTCA TEM. YTO BBICOKOBS3KHMI
JTOLIH €101 He BBIAABIMBACTCS MPH CTOIKHOBEHHH YaCTHIL AUCTIEPCHOMH (asbl.
L SPYIOIMMH - CBOHCTBAMU  00J1a/1al0T  aJICOPOIIHOHHBIE  CJIOW  OPHEHTHPOBAHHBIX
iep 110—aKTHBHBIX BelllecTB: OEIKH, Mbl1a U JIpYTHe.
[Ip 'b aACOpPOLMOHHOrO C€J10s HapacTaeT ¢ yBenuueHueM pH cpeawl W MOBBILIEHHEM
i (e 151 1IOBEPXHOCTHO-aKTHBHOT'O BelleCTBa.
i MOBBLILLEHUST CTAOMIIBHOCTH JIMCIIEPCHBIX CHCTEM — 00pa3oBaHHe CIJIOLIHbIX
SCHHBIX CTPYKTYp-Trelei.
"POC 5.2.2. Koaayisiyust KOIIOUONBIX CUCTIEM MOJICEN RPOUCX0O0UMb NOO BAUAHUEM
106, Karotl uz nepequcienHbly (haxmopos umMeem HausaiCHeuuee meopemuieckoe
0 roe snavenue?
g CHCTEMBI
& KOHIEHTPALMM JAUCIIEPCHOM (asbl
S CKHE BO3IeHCTBHA
¢ TeMIepaTypsl
11¢ DJICKTPOJIMTOB

‘RETA.

KOHTPOJIMPYIOLIAS IPOT'PAMMA 5.3.

POC 5.3.1. [llpoanaruzupyiime nonodxcenus, xapakxmepusyiowue oeucmeue
wonda o 3006, Kakoe u3  nux  ne  omHocumcs K ApAGUIAM  KOA2yisayuu
; s
AVITE

(o VIOUIMM JieficTBHeM 00J1alaloT He BCe HOHbI DJIGKTPOJIMTA, a TOJIBKO Te, KOTOphIE
"I | lI[}[)'I'IflB(Jl'l(}.TlU)Kllblﬁ [10 3HAKY 3apsiy KO.-’L-"IOH,.-’.lHOﬁ HaCTHLLBL.
12 KOAryJstiud HeoOX0AUMO IPEBBICUTE HEKOTOPYIO MUHUMAIBHYIO KOHIEHTPALMIO
B 30JIE.
FOArvJIsiaHe - —  9T0  BCJIIHYHHA, xapax'repﬂ.'symmaﬂ }’C'I'OHL[HBOC'[']J 3014 K
1.
violas cuiia woHa tem Oosiblue, vem OOJIbllle ero BaJEHTHOCTb, W BO3pACTaeT ¢
I PpAJIMyCcd HOHA ITPpH O,e'J,HliaKOBOi'i BAJICHTHOCTH.
151 30J151 IPOUCXONT B pe3yJIbTaTe H3MEHEHMs KOHLEHTPAHH AucnepcHoi (asbl U
\.Gpn'aosam-uo 0CAIKOB — KOATI'YJISITOB
POC 5.3.2. Hzywume npeonocuLiku, HA OCHOBUHULU KOMOPLIX PA3EUCAIOMCS
s 0 Koay syu Kotoudos. Kaxast uz mux mHe VHUMBIEAIACH (..‘.WO."I*}’XOGCKH.M o
meopuu bviempoi Koaeyayuu?

HacTHLAMH  aucnepcHod  Qasel  JeHCTBYIOT  CHJBL  [IPUTSDKEHMS M CHIIBI
[ECKOTO OTTATKHBAHMS.
KEHMS vacTull aucnepcHoi (dassl B npouecce OpOyYHOBCKOIO JBHKEHMS Ha
JUHIBKHE pacCTOSIHMS YAaCTHLB! CAMBAIOTCS, 00pa3ys arperar.
KOAryasiuK OIpe/elIseTest YacTHYHOM KOHIE@HTPALMEHR 1101 1 TEMIIEPaTyPOi.
VIKHOBEHMSIX TEPBHUHBIX 4HacTUIl 00pa3yloTcsl CHayalla BTOPUMYHbIE, a 3areM
VOJICE CITOIKHBIE.
GrperaTtMpoOBaHus CYLIECTBEHHO 3aBHCHT OT MPHUPOJIBI CHII. JEHCTBYIOLINX MEXIY
HenepeHoit gassl.

VVKTYPOOBPA3ZOBAHHUE U CTPYKTYPHO-MEXAHUYECKHE
CBOWUCTBA JIMCIIEPCHBIX CUCTEM
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KOHTPOJIUPYIOLIAS TIPOI'PAMMA 6.1.
BOLPOC 6.1.1. Kaxoe us yxasannvix c60Ucme He CEA3AHO HENOCPEOCMBEHHO CO

CMPYKMYPOU Jucnepenot cucmemot?
OTBETBI:
. DJIACTUYHOCTD
. TEKYHeCTh
. BSI3KOCTh
. CMa4uBaeMOCTh
. TNIACTHHHOCTD
. IPOYHOCTD.

BOIIPOC 6.1.2. Kakoe uz nonodicenuil, xapaxmepusyiousux cmpykmypol OUCHEPCHbIX
cucmem, AGNACIMCA HeGEPHbIM !
OTBETBI:
l. CTpyKTypa — 9TO NpOCTPAHCTBEHHBIA KapKac — CeTKa, 00pa3oBaHHBIH CBA3SIMH aTOMOB.
HOHOB, MOJIEKY T, MULLEIII, KPHCTAIITMYECKUX OTPOCTKOB M HaCTHIL KOJIJIOUIHBIX PAa3MepOB.
2. B KOm101MILIX M MHKPOIETEPOTEHHbIX CHCTEMAX PasjIMuaioT TUKCOTPONHO —OoOpaTHMbIe,
WIH KOaryJsLHOUHBIC CTPYKTYPhl, H HEOOpPATHMO —pa3pyllalonecs, HIH KOHJAeHCALUOHHO-
KPHCTA/LTH3AIHOHHBIE CTPYKTYPHI.
3. Koaryasumonnas crpykrypa o0pasyercs CleieHHeM MepBHYHbIX YaCTHIL AUCTIEPCHO (asbl
BaH-[eP-BAAILCOBLIMH CHIAMHU.
4. Konzencaimonnas crpykTypa BOIHHKAET B pesyibTaTe 00pa3oBaHMs MPOYHBIX XHMHYECKAX
CBSI3EM MEXK/1y UaCTHIAMM JUCICPCHOM (asbl,
5. Kpucrannusannonnsle cTpyKTyphbl GOPMHPYIOTCS B IPOLECCE BRIKPHCTATTH30BBIBAHHS HOBOM
(asbl BesleIcTBIE CPALIMBAHUS KPHCTAILIMKOB,
5. IIpo4HOCTHL  KOAryJSUMOHHBIX — CTPYKTYP — 3HAUYMTENbHO  [PEBBIUAET  [POYHOCTD
KOHICHCAHOHHDIX 1 KPHCTAIN3AIHOHHBIX.
6. I'eneobpazoanne — 510 BO3HUKHOBEHHE 1IPOCTPAHCTBEHHOMH CETKH M3 YaCTHI[ AMCIIEPCHOM
(hasbl, B NETIIAX KOTOPOIi HAXOAUTCS Cpe/ia.
7. Crenndudeckoe CBOMCTBO KOAry/ISMHOHHBIX CTPYKTYP — CHOCOOHOCTh CAMOIPOH3BOJIBHO
BOCCTAHABIMBATL CBSI3H MEK/1Y YaCTHLAMM, Pa3pyLIEHHBIE [IPU MEXAHHUECKOM BO3/IEHCTBHH Ha
cucTemy.
8. Cunepesnc — siBICHHE CAMONPOU3BOIBHOIO YMEHBLICHHSI PA3MEPOB Tels NPH COXPAHCHHH
€ro  CTPYKTYPBI € OJHOBPEMEHHBIM  BBIJICJICHHEM W3 HEro JIMCIEPCHOHHOH  Cpebl,
COJIepKALICHCS B NICT/ISX,

N L B WO D

KOHTPOJ/IMPYIOIASI IPOTPAMMA 6.2.

BOIIPOC 6.2.1. Cpeou nonoxcenuit, xapaxmepusyiowux cmpykmypvl u c80icmed
KOIIOUONBIX cucmem nauoume ownboynoe?
OTBETBI:
I. OBpasoBanue CTPYKTYp B KOUIOHAHBIX CHCTEMAaX — pe3yIbTaT CLEI/ICH S, CPACTAHUS YACTHIL
JMCTIEPCHOM (hasbl 1MOj1 BIMsHHEM JAeHCTBYIOMIMX MEK/IY HUMH (HU3HUECKHUX MM XAMHYECKHX
CHJL.
2. Ilpouecc obpasoBaHusi CTPYKTYPBI H CBOMCTBA CTPYKTYPHPOBAHHBIX CHCTEM 3aBHCAT OT
CBOHCTB IIOBEPXHOCTH YACTHIL JIMCIIEPCHOI (hasbl, ee HEOAHOPOIHOCTH, XUMHYECKOIO CTPOCHNS,
(Gopmbl 4 1pyrux.
3. OcHOBHBIE THIBI CTPYKTYP: KOAryJSLMUOHHBIC. KOHACHCALMOHHBIC H KPHCTAIH3ALHOHHbIE;
pas/iM4Me Ompelelsercst HpHPOJOH  CHII  CLEIVIeHHs. JEHCTBYIOIIMX MEXY 4YacTHIAMM
JIACIIEPCHOMH (a3bl.
4. Crpykrypa, obpasyiomasics B pe3ylbTaTe CpacTaHHsd KOJUIOWAHBIX YACTHIl B CIUIOLIHON
IPOCTPAHCTBEHHBIH KapKac-ceTKy TI0J jelcTBHeM BaH-jep-BaajibCOBBIX CHI Ha3bIBAeTCS
KOH/IEHCAIIHOHHOM.



5. Koary/IssuMOHHbIC CTPYKTYpbl BO3HHMKAIOT B pe3y/bTare [OHHKECHUS AarperaTMBHOM
YCTOHYMBOCTH JUCTICPCHOM CHCTEMBI ITYTEM CLCTUICHUS IIEPBUYHBIX YaCTHII AUCIEPCHON (a3sl B
MPOCTPAHCTBEHHBIE KAPKACHI.

6. Eciin 00beMHBIH Kapkac—ceTKa (JOPMUPYETCsi 3a CHET XMMHUCCKHX CBA3E aTOMOB, MOJIEKYI
WM KPUCTATIHYECKHX CPOCTKOB. @ JMCIEPCHOHHASA CPela 3aKIoueHa B sueiikaX Kapkaca, TO
CTPYKTYpa CUCTEMBI HA3bIBAETCS KOH/IEHCAIMOHHO—KPHCTATH3AIIHOHHOM.

7. Cneumnduyeckoe CBOHCTBO KOAryJIsSLHOHHBIX CTPYKTYP — THUKCOTPOIHS — CHOCOOHOCTH
CaMOIIPOU3BOIBHO BOCCTAHABIMBATLCS MOCIIE MPEKPAIleHHs MEXAHHUYECKOr0 BO3AeHCTBHS.

8. XapakTepHOe CBOMCTBO THKCOTPONHBIX CTPYKTYp — 9JaCTHYHOCTB. llnacTvumble Tena
HEOOpAaTUMO U3MEHSIOT pasMepbl U (opMy 11071 JIeHCTBHEM BHELIHUX CHII; [TOCIIE TIPEKpaIeHH s
BO3/ICHCTBUS M3MEHCHHS OCTAIOTCH,

BOIIPOC 6.2.2. [lpoanarusupyiime onpedenenus, xapaxmepusylowue c60uicmed
cmpykmyp u nauoume owuoovioe?
OTBETBI:
1. OOpazoBanue CTPYKTypbl. OXBaTbIBaloLIell Bech 00bEM AMCIEPCHOH CHCTEMBI, BO3MOMKHO
TOJBKO IPH OINpPeJIe]IEHHON KOHUEHTPALMK YacTHLl MCIEPCHOH (hasbl, J0CTATOYHOW s
MOCTPOEHHUS HEIbHOIO KapKaca.
2. CBs3b MEKIAY BS3KOCTBIO KOUIOMAHON CHCTEMBI H COZACp/KaHHEM JHCIEPCHOH (asbl
onucheiBaeTcs ypasuenuem 17 =1,(1+-K-@). rae 1 u 1y — BI3KOCTb cHCTeMbl M cpejbl; K —
KOHCTaHTa, ompee:isemas (popMoil yacTuil; ¢ — oObeMHas 108 JAUCIepcHOM (asbl B o0beme
CHCTEMBI,

ke

oy '
3. Teuenue BA3KMX TCIl OIUCHIBACTCS 3aKOHOM P :;;T. rae P — nanpsokenue casura; U —
dx
JIMHEHHAs CKOPOCTh TeUEHNS: X — KOOP/IMHATA, HOPMaJIbHAs K MOTOKY; 1| — BA3KOCTh CpPe/Ibl.
4. BsAskocTh AMCHEPCHBIX CHCTEM — HENOCTOsIHHAs BeJMYMHA. L 3HaueHME 3aBHCHT OT

VCIIOBUI ONpeNIeNIeH s, OT CKOPOCTH TEUEHHUSI.
5. BsskocTe Tena ormiMuaroTes OT IUIACTHYHBIX TEM, YTO TEKYT HpPH JIOOBIX HaNpsKeHHsX.
Hanuuue cTpyKTyphbl H3MEHSICT XapaKTep TCUEHHS,

BOIIPOC 6.2.3. Ha rkaxkom uz epaduxos npedcmasgiena xapaxmepnas 3a6ucumocms
BAZKOCMU OM HANPAJICEHUS. COGUCA OIS CEAZNO-OUCREPCHOT CMPYKIMYPUPOGAIIOT CUCMEMb?

OBETBI:

—

DoHT ONEHOYHBLIX CPEJACTB JUIS TIPOBEICHHS aTTeCTallid YPOBHS C(HOPMHUPOBAHHOCTH
KOMITCTCHIHH OGy‘:l&ll(Jl].l_IrlXCH 11O JHUCLHIIIINHE O(l)OpMIIHC'I‘C}[ OTHAC/IbHBIM JJOKYMCHTOM.
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7. YYEBHO - METO/IMYECKOE H UHOOPMAIIMOHHOE OBECITEHEHHE
JANCHUIIIMHbI

7.1.  Kuuroobecneuennocrn

Hanmenosanue JIMTEPATYPLE: 4B8TOP, I
Ha3BaHHE, BH U30aH M5, |
H3AATCNLCTBO

["on u3nanus

KHUIMOOBECITEYEHHOCTL

13

KonuuecTBo 3K3eMnaspoB Hanuuue B 31€KTPOHHOI
nanuii B oudanotexke Bal'y s oudanorexke Bal'y

2

cootBeTcTRHH ¢ PI'OC BO
3 4

OcHoBHas nuTepatypa*

1. Botouxuit C.C. Kype kosuonnnoi
XUMMH: yueOnuk 2-€ W31 - M.:
Xumus, 1976. - 512 c.

1976

102

2. Mpuapuxcoepr LA, Kype
KONOMAHOM Xummu: yaeduux. — J1.:,

2010. -416 c.

2010

86

3. Mapkos B. ®@. Mackaesa JI. H.
bpycuuubina JI. A, Anekceesa T. A.
KonnouaHas XUMHs: OpUMeEpLI 1
3anaun: YuedbHoe nocobue - 2-¢
n3., crep. - M.:@auxra, M3n-so
VYpan. yu-ta, 2017, - 188 c.

2017

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

4. 0Onbwescknit - M.B.,  Hopodeesa
N.b. Konnounnas NHMUHSL,
[ToBepxHOCTHBIE SIBJIEHMSI "
auctiepeHele cucTemsbl. Pelltuurosas
cucTeMa  opraHuM’auMu W OUEHKH
caMocTOATENLHOH paboTel cTyaeHTa/
Yued. nocodue. Bal'V, Bnannyvup. -
2003.-70c.

2003

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

5.TIpakTuyeckune pabotel 110
koJutonanoi xumuu. Wunsaesa J1LI1.,
Cyunakosa H.H., benoycosa B.11.,
Munakosa T.C., MamonTOB | .B.
Yuebuoe nocodue. 2015. 244 cip.

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

Jononuuren

bHa

A JIHTEPATYpd

1.Ponnn B.B. ®usnyeckas u
KOMIOMIHAsA XUMHS: YYEOHOC
nocobue. — CTaBponom}:
ATPY(C, 2013. — 156 ¢.

2013

10

2. Knpuuenko O. A.

[TpakTHKYM 110 KOJUTOMIHOM X1MHH;
VyeGHo-MeTOaHYECKOE TTOCODIIC -
M. MIITY, 2012, - 110 c.

2012

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

3. ®paduesa H. H. Besruna 10. A,

PomaHenko E. C. Bosocoea |. B.
Konnounnas xumuu: yuebroe
nocodue. - Crapponods: [apaipad,
2013.-52¢.

2013

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

| -

7.2. llepuoamuecicie u31anns

1. Bopa: xumus 11 9K0JI0Ius.
2. CopbunoHHbIC 11 XpomaTorpaguyecKue npoueccsl.

3. Environ Technol.

2
n



4. Boctouno — EpporieicKuii KypHall Nepe/loBbIX TEXHOIOIHH

7.3.  UHTepHeT — pecypcesbl

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

. http://www.xumuk.ru/

. http://elibrary.ru/

. http://sci-hub.org/

8. MATEPUA/IbHO - TEXHHYECKOE OBECIIEYEHUE JUCHUILJIMHBI

,[IJ'IH peaIM3allHHK JAHHOM JIMCHMITIMHBL MMCHOTCH CIICIMATbHBIE [TOMELUEHHS 1718 [MPOBCACHUA

wn B W R —

3AHSITHI J1eKYUONHO 0 MUNA, 3Aiamuil 1abopamopio2o mund, 2pyRnoeulx U UHOUEUOYAbHBLX
KOHCYIbMayuil, mexyviyeeo KOHMpoAs U npomesxcymoynon ammecmayuy. Jlaboparopusie u

JEKIIMOHHBIC 3aHSTI MPOBOASTCS B ay/l. 331-1 «Du3unyeckasi 1 KOIIOMHAS XUMHUAY.

[lepedyenb HCMoOIL3YEMOro JHUEH3HOHHOTO mporpaMMmHoro obecnedenus Windows 7,
Microsoft Office 2010.
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3aBeayrouuii Kadenpoii AX.H. mpod. Kyxtun B.A.
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JIMCT INEPEYTBEP/KJIEHUS
PABOYEM IMTPOI'PAMMBI JTUCHMUITIIMHBI
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Pabouyas nporpamma oj100peHa Ha u’/fL £ yueOHbIH roj
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JUCT PETUCTPALIMA U3MEHEHMUI
B pabouyto NporpaMmy AWCHMILTHHDI
KOJIVIOHTHAA XHMHA
00pa30BaTebHOIT MporpamMmel HanpaeaeHus noArotoBku 19.03.02 «ITpojyKTsl MHTAHHUS U3

PacTUTCILHOTO CBIPLS»

«Texnonorus xaeda, KOHAUTEPCKHX ¥ MAKAPOHHBIX W3JIEJIHH»

Oaxanaspuar
Homep Buecernbl u3menenns B yactu/pasieibl Henosnnurens OcHoBanue
M3MEHEHHS paboueil nporpaMmbi OHUO (Homep M JaTa npoToKona

3aceanus kadeapoi)
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