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1. IEJIH OCBOEHHSI JUCHUTLIUHBI

Llenbio ocBoenns JHCUMIUIMHBI KO/UIOHAHAS XHMHS SIBISETCA: YIIyONCHHE 3HAHWI B
obacTu cnennu(puuecKuX CBOMCTB JUCIEPCHBIX CHCTEM, KOTOPHIC BXOJIAT, KAK COCTABHAS YacTh
BO MHOTHE TEXHONOTHYECKHE TMIPONECCellbl M LIMPOKO MCHONL3YIOTCS IpH  MOIyYCHHH
PasIMYHBIX MATEPHATOB, OCHOBHLIC CBOMCTBA KOTOPBIX 3aBHCSAT OT JHUCHEPCHOCTH, IPHPOJIBI
IOBEPXHOCTH M CBSI3AHBI C 3aKOHOMEPHOCTSMHU CTPYKTYPOOOpa3OBaHusL.

3ajaun: M3yYeHHE SBJICHHH HPHCYLIMX JMCIEPCHBIM CHCTEMAaM, MCCIC/IOBANNE (usuKo-
XHMHYCCKHX CBOWCTB U 3aKOHOMEPHOCTEH U HX U3MEHEHHUI B KOJUIOM/IHBIX PACTBOPAX.

2. MECTO JMCHUILIMHBI B CTPYKTYPE OIIOII BO
HUcuumimna Koo HOH XMMHH U3y4acTes B 00s13aTeNbHOl YacTy yueGHOro miana.
IIpepexBU3HTBL JIMCUMILIMHBL: HEOPranMyecKas XHMHsl, Oprainueckas XHMMS, (H3HKa,
mMaremarika, (puszndeckas XuUMusl.

3. INIAHHUPYEMBIE PE3YJBTATbI OBYUYEHMSI 110 AUCHUITIJIMHE
[manupyempie pesyibTaThl 00y4YeHHS 1O JHCHHILUTHHE, COOTHECEHHbIE ¢ IIAHUPYEMBIMI
pesynsraTamu ocgoenust OI1OI1T

Kogx [Inanupyemblie pesynsTarsl o6ydeHHS TI0 HaumenoBanne
(hopMupyembIx JUCIIHIUIMHE, B COOTBETCTBHH ¢ HHAUKATOPOM OLIEHOYHOTO CPEACTRA
KOMIIETEHIIHH JIOCTHIKEHHS] KOMTIETEHIIUU)
Wupukarop Pesynprarst oOyuenns
JIOCTHIKEHUSI 10 JIMCLIUILIHHE
KOMIICTEHIIHH
IIK-6 Cnocoben | [1K-6.1. 3Haer ocuoBbI | 3uaem: npaBuia
TIPOU3BOJIMTh (PH3HKO-XUMHUYECKHX HNPUEMKH, METOIBI
nabopaTopHble | METOJIOB HCCIe/oBaHus | OTOOpa M NOUrOTOBKH
UCCIICAOBAHMUA, | 00BEKTOB OKpyKalomel | npod M XUMHYECKHX
aHaJN3EBl cpeJibl; o0pasIoB K aHaIH3y, AJs
oToOpanibIX ITK-6.2. VYMeeT | OLCHKH 3KOJIOTHYICCKOTo
npod U | IPOU3BOUTE COCTOSIHUSL 00BEKTOB;
obpasznoB s | nabopatopHeie Vaeem: IIPOBOAMTH
OLIEHKU HCCIIC0BAHUSL, 3aMepsl, | J1adopaTopHbIe Tecrnl, BOpOCH
9KOJIOTMYECKOI0 | aHaJIM3bl  OTOOPAHHLIX | UCCIIEAOBAHUS, AHAJIU3EI
COCTOSAHUS NPHPOAHLIX  00pasLoB; | OTOOpaHHEIX  Npo0d H
00BEKTOB. pacCUUTEIBATE obpasnos
IIPEACNBHO Bnaoeem: 0a30BBIMH
JIOTIYCTHMEBIC HABBIKAMH
xonnentpauu  (ITJIK) | nenons3oBamnms
BpPEIHBIX BCIECTB | COBpEMEHHO
TEXHOTCHHOTO anmnapaTypsl npu
Xapakrtepa; paboTaTh Ha | IPOBEAEHHH  HAY4HBIX
AHAIHTUYECKOM HCCreloBanHii;
nabopaTopHOM Merojgamu  Oe30macHoro
000py/IOBAHNH; obpareHus ¢
ITK-6.3. Braneer | XuMHUYSCKHUMH
MCTOJAMH IIPOBEACHHUS | MaTCpUAJIAMH C YYCTOM
HKOJIOTHUECKOTO HX (bu3HuecKux H
MOHHTOPHHTA. XUMHYECKHX CBOHCTB.




4. OBPBEM H CTPYKTYPA JUCIUIIJIUHDI
TpynoemkocTs AuCHMIUIMEEL COCTABAACT 4 3a4eTHBIX eaunu, 144 9acos
TemaTuueckuit nian
®opma obyueHus - ounan

Ne HanmenoBaHue tem KonraxtHas paGorta Dopmbl
n/n pasnenos oByuarounxes ¢ TEKYLIEro
AMCUMILUTHHB o neaarorudeckum paGorunkom | Camoctosre KOHTpOIs
a g TibHas YCIEBaEMOCTH,
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L. Bpenenne. Conepmanue | 7 1 2 - 1
W 3a/1a4M Kypca.

2. MosekyspHo- 7| 2-4 10 6 2 1
KHHETHYECKHE H
ONTHYECKHE  CBOICTBa
OHCIEPCHBIX CHCTEM.,

3. TepmoauHamuka 7| 5-6 6 8 2 1 Peiitunr
MOBEPXHOCTHBIX KOHTpONb
ABJICHHIL. Nel

4, Ancopbuus wa| 7 | 7-10 | 10 10 4 2
l'[OBCpXHDGTH pazoena
¢as. Kanunnapxsie
SIBIIEHHA.

&7 | DnekTpokMHETHYeCKHe 7 ] 11-13 | 10 10 4 2 Peittunr
SIBIEHUA B JIMCMEPCHBIX KOHTPOJIb
cUcTeMax. Ne2

0. YCTOHMHBOCTE 7 | 14-15 8 10 4 1
AHCIEPCHBIX CHCTEM.

7. OcHosel dusuxo- | 7 | 16-18 | 8 10 4 1 Peiitunr
XHUMHYECKOH MEeXaHHKH KOHTPOJIb
JOUCTIEPCHBIX CHCTEM. Ne3

Bceero 3a 7 cemectp 54 54 9 OK3aMeH (27 vac)

Hanuune B aucuunnune KI/KP

Hroro no ancunnnuue 54 54 9 Jx3ameH (27 yac.)

Coaeprkanne 1eKMMOHHBIX 3AHATHI MO JMCLHHIVIHHE

Paznen 1. Beenenue. Conepixanue u 3aaa4u Kypea.
“Cema 1 Ionsimue o KOAMOUONBIX CUCTIEMAX U ONpedenenue KOMLOUOHOT XUMUN KAk HAYKU.
Coseprxcanne Tembl. Konmonnwas XuMus - Hayka O (M3HKO-XHMHYECKHX CBOMCTBAX
AMCIIEPCHBIX CHCTEM M IOBEPXHOCTHBIX sIBJICHUAX. JIUCIEpCHBIE cHCTEMBl Kak OCOOBIi Kiace
FEeTePOreHHBIX CHCTeM. BospacTanue poii ecTecTBEHHBIX MPaHHUL, pasziena Mo Mepe YBeNHIeHHs
CTeNEHH pasAPOOICHHOCTH ONHOH WM HECKONBKHX ()a3 reTeporeHHoil cucreMbl. Mepsi
pasapobIeHHOCTH AucnepeHol (asbr.
Knaccnpukauus nucrepcHsIX cHCTeM 1O arperarHoMy COCTOSHHIO (as, 1o dopme u
pasMepam JacTHL AHCIIEPCHOH (a3bl, HX KOHUEHTPALHH U 110 APYTHM TMPH3HAKAM.

CX0ncTBO U pasjiiuue KOPHIyCKYIAPHBIX BBICOKOIMCIIEPCHBIX CHCTEM C pacTBopamMu
BBICOKOMOJICKYJSIPHBIX BemlecTB. Crioco0B! 10yUeH s JIUCIIEPCHBIX CHCTEM.




Pazpen 2. MonexkyasipHo-KHHETHUECKHE H ONITHYCCKIE CBOIICTBA JHCNEPCHBIX CHCTEM.
Tema 1. Tennosoe Osudicerue monexyn u 6poynosckoe dsudicenue.

Conepxanue TeMbl. [ToHsTHE 0 GPOYHOBCKOM ABMIKCHHH YACTHIL JUICTIEPCHOM (azer u
KHHOTHYICCKHX ~ CBOHCTBAX  JHCHCPCHBIX  cucTeM.  OmnpenesieHHe  KOPIYCKYISPHBIX
BRICOKOIHCIICPCHBIX CHCTEM KaK pacTBOPOB, e "pacTBoputeneMm” CIYKHT AMCICPCHOHHAS
Cpeia, a B KauecTBe "DAaCTBOPEHHOrO BelIECTBA" BBICTYNAeT JHUCHEpPCHAs (aza. Crocobsr
BBIPAXKCHHS KOHIIEHTPAIMH YaCTHL JUCIEPCHOM (a3pl.

Huddysus wactun nuenmepcnoii  (asel. IMowstue o TpajiieHTe KOHLEHTpAlWH,
TH(PY3HOHHOM TOTOKE, MOBEPXHOCTHOM IUIOTHOCTH AUGMDY3HOHHOTO TIOTOKA YACTHLL. 3aKOHbI
mipdysun Duka. Tepmopunamudeckoe onucanue nuddysui. VYpasuenue Juis ko> puipenta
nudy3noHHOH npoBoaMMOCTH cpeapl. OBGOocHOBaHME 3aKOHOB (DuKa. YpaBuenue s
koohdunmenta 1udQysun yactu B BA3Koi cpere.

Teopns GpoyHOBCKOro ABHIKEHMS 4acTHL AUcriepcHoi (assl. YpaBHeHHE TS cpeaneit
KBapaTHYHOH NPOEKIIMHM CMELICHHS YaCTHIL.

Tema 2. Ceoumenmayuonno — ougpghysnoe pasnosecue.

Conepxanue Templ. CelMMEHTALMS YACTHIl JIUCIIEPCHOLL dasel B mone 3emMHOrO
NPHTSDKCHUS. M B HEHTPOOEKHOM MoJie. 3aKOHbI ABMIKEHHS OTJEIBHON YacTHIILL B BS3KOI cpene
MOJ [CHCTBHEM BHEIIHEr0 CHIOBOTO 1mons. IloHSATHE O CEOUMEHTAIIMOHHOM MOTOKE H
NOBEPXHOCTHOM IUIOTHOCTH CEAMMEHTAIIMOHHOTO TOTOKA YACTHIL.

CenuvenTaunoOHHO-M(DY3HOHHOE  paBHOBECHE B  KOPIYCKYJSPHO - JIACTIEPCHBIX
cucremax. IlonsaTtne O KMHETHYECKOH YCTOHYMBOCTH STHX CHCTEM. 3aKOHEI pacnpeielieHus
KOHUCHTPALMHM  YaCTHIL JIUCTIEPCHOM a3kl B NPOCTPAHCTBE IIPH  CEANMEHTALMOMHO-
mu(py3HOHHOM PAaBHOBECHH B TPABHTALMOHHOM [Ojle 3eMIM M LCHTPOGEKHOM TOJe.
Onpenenenne Macchl 1 pa3MepOB YaCTHIL ¢ IOMOIIBIO STHX 3aKOHOB.

CelMMEHTAIMOHHBIH aHANM3 KOPILyCKY/ISPHO-AMCIIEPCHEIX CHCTEM. Pacuer pamuyca
YacTHIbl MO 3aKOHY €€ JBWXKCHHMS B BA3KOM Cpeie B IOJIE€ 3€MHOTO NPHUTSKCHUS H
UCHTPOOCXKHOM 1ore. METOmbl ONpeAeNCHUA CKOPOCTH [BHAKEHMS YacTHI[ B  clIydae
MOHOMMCIEPCHOM CHCTEMBL, B TOM YHCI€ METOI HAKOIUIEHHs ocanka. OIpeaeneHne paguycos
YaCTHI TIOJHAUCIIEPCHOM CHCTEMBI 1 TIOCTPOSHUE KPUBOH Pacipe/IeseHns YacTHII 110 PagHycam
C IOMOIIBIO METOAa HAKOIUIEHHS 0CajlKa.

Tema 3. Onmuueckue ceoticmea 30/eil u MemModbl UX UCCACOOCUNIL.

Conepxanue Temel. Paccesnne cpera (W3jydeHws) KOPIYCKYJIAPHO-AHCICPCHBEIMH
cHCcTeMaMH, ero TPUYHHBL Y IIBTpaMHKPOCKONHYECKHii METOX H3YUCHHS
BBICOKOJIACIEPCHBIXCHCTEM.

KosmecTBeHHbIC XapakTEPUCTHKH SBICHAA PACCESHMA H3IIyYeHHs JHCTIEPCHBIME
CHCTEMaMH: [OTOK, IOBEPXHOCTHAs [UIOTHOCTH MOTOKa (HMHTEHCHBHOCTB) PACCESHHOTO
u3IyyeHus, KOIPUUUEHT pacCesHHS CPefbl W AP, 3aKOHOMEPHOCTH CBETOpACCESIHHUS
CHCTEMaMH C HETIOTIIOINAIOIMMY YaCTULAMH JuciepcHol (a3l Ciryyaii 09eHb MENTKHX YaCTHII
ceprraeckoit Gpopmbl, Ypasrenus Pajies U1 HHTEHCHBHOCTH U TIOTOKA PACCESHHOTO H3NTYYEeHUS
H xoddduunenta paccesnus. CucteMsl ¢ Gomee KpymHBIME dYacTHUAMH. OCOGSHHOCTH
CBETOPACCESHUS CHCTEMAaMH C TONVIOIAIOMMME YaCTHIIAMH JUCTIEPCHON (askl.

Hedenomerpuuecknii 1 (poToMeTpuueckuii MeTOABI HCCIEMOBAHHSA KOPIYCKYIsIPHO-
macniepcHbIX cucteM. OnpeseneHue KOHIEHTPAlkK, pasMepa H (OPMbI YACTHII ¢ MOMOIIb 3THX
METOJIOB.



Pasneu 3. TepMoAHHAMHKA MOBEPXHOCTHBIX SIBJIEHHII.
Tema 1. Tepmoounamuyecxue QyHKYUU NOBEPXHOCHINO20 CLOL.

Conmepaxanme Temsl. TepmounamMuyeckoe OMHCAHHE TETEPOrEHHBIX CHCTEM C YUICTOM
CCTECTBCHHBIX IpaHuIl pasjiena no meroay I'nb6ca. Ilonatue o pasmensromeii mopepxuocTH, eé
MaKpOCKONHMYCCKHUX ~cBoHcTBax. [loBEpXHOCTHOE HaTsDKEHHE M IUIOMANL  pPas3ielsIoOEH
MOBEPXHOCTH KaK CONPSDKEHHbIE CBOMCTBA, OTBETCTBEHHBIE 3@ MEXAHHUYECKOE B3aUMOIEHCTBHE ¢
OKpysaromel cpeao. PynnamMeHTabuble ypaBHenus ['nb6ca st pasnensiomel moBepXHOCTH
U npureralommx K Heil ¢as. CsoGomnas sHeprus paszensiomeii NOBepXHOCTH (M36BITOUHAS
cBOOO/JHAs HEPrHS WM NOBEPXHOCTHAS CBOGOAHAS SHEPrHsi), ypaBHEHWE NS MOTHOro e
mupepennuana.

YcnoBust (asoBoro paBHOBECHS NpPY HAJTMYKH MCKPHBICHHONH M IUIOCKOIR TPaHUIbI
pazzena. Ilonsrue o6 apcopbrum. Kommuecrsennas mepa ancopbumu. KonuuecTpennas Mepa
ancopOumu KOMIIOHEHTOB B MeTone I'mbGea. Ancopburonnoe ypasuerne ['u66ca g o6mero u
HacTHOro NOJIOKEHHS PasACHAOUECH MOBEPXHOCTH. AHANM3 YPAaBHEHHS C YYETOM MPHPOIEL
COCYLIECTBYIOLIUX ¢as. IToBepxXHOCTHO-aKTHBHEIE, NOBEPXHOCTHO-HHAKTHBHEIE u
[OBEPXHOCTHO-UHAUD(EPEHTHEIE BEIECTBA.

Tema 2. [TosepxHocmuas suepaus. Senenue cmavueanus

Cozeprkanue TeMbl. YUeHHE O MOBEPXHOCTHOM HATSDKEHMH M METOJIEI €r0 ONpEAe/ICHHL.
BosHuKHOBEHHE MOBEPXHOCTHOIO HATSIKEHMS, KAK CIEACTBUE CYIIECTBOBAHWS BHYTPEHHETO
AaBNCHMS, T.. CHIBI BTATHBAIOMICH MONEKYNBl BHYTPh JKMAKOCTH W  HANpaBIEHHOM
IEPICHAUKYJISIPHO  MTOBEPXHOCTH. Y[eibHass CBOOOJHAs DHEPrusi IOBEPXHOCTH. BiHsHHE
BHYTPEHHEI'O IaBJICHUS W TEMIIEPATypPhl Ha IOBEPXHOCTHOE HATHIKCHUE JKUIKOCTH.

Pacrexanne xnaxocTd uan cobupanne e€ B KaIllio Ha MOBEPXHOCTH TBEPBIX H JKHIKHX
Ten. C(CMauMBaHMEe M HECMAYMBAHME TBEPIOrO Tela KHUAKOCThIO. Mepa cMauMBaHus,
OmpefcnsieMasl Kak yrosl MeXAy TBEpJOH IOBEPXHOCTBIO M  KacaTeNbHOH B TOYKE
CONPUKOCHOBeHHsT TpeX ¢a3. Pabora xoresuu (BenMuMHA HEOGXONMMAs I pa3pbiBa
ONHOPOIHOH 00BeMHOW (asel) M padota anresun (BenuuMHa HeoGXoauMas IS pPa3pbiBa
Mexk(ha3HOTO TOBEPXHOCTHOTO CIION).

TepmonunamMuvecKkuii BLIBOJ| YCIOBHS CaMOTIPOM3BOIBLHOIO PACTEKAHHS IKHAKOCTH MM
cobupanus e€ B kammo. Biusuue 106aBOK NOBEPXHOCTHO-AKTHBHBIX BELICCTB K HKUAKOH hase u
npeaBapuTenbHOH 00paboTKH MOBEPXHOCTH TBEPHOrO TeNa HA CMauMBAEMOCTb. lIpHMeHCHME
SIBJICHHSL CMaYMBAHHSL MJIM HE CMa4MBaHus B TeXHHUKe. DroTalus, KaK npouece H361paTerbHOro
cmaunsanust. OcHoBHBIE BUJIb! GoTanuu (IEHHAs, MaceHast | [IJICHOYHAs ).

Paspxen 4. AncopObuust ma mosepxsocTn pasaena ¢gas. Kanmmiisapuasie asienus.
Tema 1. Aocopbyus na epanuye HcudKoCmy — 243.

Copeprkanne Tembl. ACOPOLMS HA IPaHMIE pasieNa SKHAKOCTh - ra3;, eé aHalu3 ¢
[OMOUIBIO  afcopOumoHHOro ypasnenus I'm66ca. Xapakrep 3aBHCHMOCTH IOBEPXHOCTHOTO
HATSDKCHUS OT KOHLCHTPALMH PACTBOPEHHOrO BEIUECTBA B JKMIKOH (hase /s MOBEpXHOCTHO-
aKTHBHBIX, TMOBEPXHOCTHO-MHAKTHBHBIX M [1OBEPXHOCTHO-MHIM(D(EPEHTHRIX BEIECTB. Buj
COOTBETCTBYIOIHMX M30TEPM afcopbuuu. Onpenenenue NpeneIbHOM BEJTHIHHE TOBEPXHOCTHOM
KOHLCHTPAIlMK pacTBOPEHHOro BemecTsa. CTpoenue MOBEPXHOCTHOIO ciosl. Pacuer pasmepos
MOJICKYJl ~ pACTBOPEHHOTO BEIICCTBA [0 BEIHYHHE €T0 MPEICHBHOW NMOBEPXHOCTHOI
KOHLEHTPaLUH.



Tema 2. Teopus adcopbyuu 2azo6 u napoe meepovLIMu menamu.

Cozmepxanue Tembl. Ancopbuus Ha TpaHHLE pasjiela TBEPAOE Temo - ras; ee
0coOeHHOCTH. Pa3iiyHble KOTHIECTBEHHbIE MePhl afCOPOLHK KOMIIOHEHTA ra30BoH (asbl, CBSI3b
MEKIY HHMH, MX OKCIEpUMEHTanbHOe ompezaeneHue. Msorepmbl ajcopbumm, ux Xapaktep B
3aBUCMMOCTH OT NPHPOJBI M YHCIa KOMIIOHEHTOB Ta3oBOod (asel M NPUPOABI ancopOeHTa.
Jusamuka npouecca ancopbuuu. [Tonstie o Temiore aacopOUKMH, NPUPOAe anCOPGIHOHHBIX
CHII, (u3nYecKod W Xumuueckol ancopbumm. TeopHs MOHOMOJEKYISPHOI agcopbuuu
JIsHrMIopa, OCHOBHOE ypaBHEHHME TEOPHH, HEIOCTATOYHOCTH JIOHTMIOPOBCKOH MOZENH
amcopOumu, e€¢ HanbHeimee passutve. [lomsTie o mommumornekysspuoii aacopbuum. Teopus
ancopbuuu bpynayspa, Ommera u Teniepa, OCHOBHOE YPaBHEHUE TEOPHH.

Tema 3. Aocopbyua na epanuye meepooe meino — JCUOKOCMb.

Coneprxanve TeMmpl. AncopOuusi Ha IpaHMlle pasfieNa TBEPAOE TeNIO - JKHOKOCTD, €8
ocobenHocTH. Monekynspras ancopOuust. BiusHue NpUpOBI PACTBOPHTENS ¥ agcopOeHTa Ha
ajcopOLHMIO PACTBOPEHHOro BemlecTsa. [IpaBHiIO BBIPABHMBAHMA TMONApHOCTeH PeGumpepa.
KonuuecTBennple  3aKOHOMEPHOCTH — MOJEKYIsipHOM  ancopbumun. Mounas agcopOrus.
Wsbuparenpnas ancopduust moHoB. OOMeHHas apcopOums. 3aKOHOMEPHOCTH —HOHHOM
apcopbumu. OGpasoBanue JBOHHOrO 3MEKTPHIECKOro CIIOSI Ha IPAHMIIE pasjiesia TREporo Tena ¢
JKHIKOCTBIO B PE3yJbTaTe H30UpaTENIbHOMH afcopOIiMM HOHOB H er0 CTPOCHHE.

Tema 4. Kanuinapuas KkoHOeHCcayus..

Cozepranue TeMbl. BiusHue KpHBH3HBI IPaHMILI pa3iena Ha PaBHOBECHBIE CBONCTBA
COCYyLIECTBYIOMMUX (a3. 3aBHCHMOCTb J[ABJICHHsl HACBHILEHHOIO Iapa HAX >KUAKOCTHIO HIIHA
TBEPBIM TENOM OT KPMBHU3HBI Irpanuubl pasjena. Kanumsipaas koHgencauus. CBsash Mexy
PacTBOPUMOCTBIO ~ TBEPJOTO MM  SKUJIKOFO BEIIECTBA B JKHAKOCTH M  KPMBH3HOI
COOTBETCTBYIOMIEH IpaHULE pa3aena.

Pazxen 5. DnexTpoknHeTHYECKIE IBJICHHA B AHCIEPCHBIX CHCTEMAX.
Tema 1. Housmue 06 21ekmpoKUHEMUYECKUX SCAEHUIX.

Conepxanne Templ. OO6mue npexacraBieHus 06 3IEKTPOKMHETHYECKHX SBIICHHSX.
InexTpodopes, MEKTPOOCMOC, MOTCHUHA TEYCHHs, MOTEHIHA CEIMMEHTAIHH, CIOCOOBl HX
HaOmonenus. [IpaKTHYECKOe HCIIONB30BaHHUE STHX sBJICHHU. [IpHuunHbl 06pazoBanus 3apsjia Ha
KONIOUJHBIX 4YacTHLaxX muo3oseil. DakTopbl, BIHAIOIIHE HA TOJBHIKHOCTL YaCTHI[ B
snekTpudeckoM mone. Dddext penaxcanun u 3ddexT dMeKTPOGOPETHYECKOr0 TOPMOKEHHS,
[lonstne o muuennax. MunemiapHas Teopust crpoeHust JuodoOHBIX 30meit. OBpazoBanus
MHULIEIUT 30J151 C OTPUIATENBHO H IOJIOKUTENIBHO 3apSIKCHHBIME YaCTHIIAMM.

Tema 2. Teopus 0801HO20 2/1€KMPUYECKO20 CLOA.

Conepxanne Tembl. CTpoeHHe ABOHHOrO 3nekTpuyeckoro cios. Teopust I'ensmronsia u
¢€ HeOCTATOYHOCTD [Jisl OOBACHEHHS BIEKTPOKMHETHYCCKHX siBleHui. Teopus T'yu — Usnmena.
[Tonsitue 00 aud)dysHom cioe NPOTHBOMOHOB M €r0 BO3HUKHOBCHHH. [IpHUMHBI PacXoskaeHUs
IKCIEPHMEHTAIBHO H TEOPETHUECKH HAHAEHHEIX 3HAUEHHH eMKOCTH JBOHHOIO 3JIEKTPHYECKOTO
CJI0ST HCXOAs M3 NpeIokeHHOH mozenu. Topus [llrepna. Cxema JBOHHOTO 3JIEKTPHYECKOIO
cios 1o IlltepHy u maneHHe B HEM 3JIEKTPUYECKOro MOTeHHana. Biusanne BaeHTHOCTH HOHOB
¥ TONIUHY AU(GOY3HOro Cnos U YHCIO MPOTHBOHOHOB B azicopbuuonHoM cioe. CrpoeHue
JIBOHHOTO 3JEKTPHYECKOTO €105 JUIs CPEPHISCKAX YACTHIL.

Tema 3. Dnexmpoxunemuyeckuit ROMEHYUAN U €20 ONPedeieHue.
Copepxanne Tembl. [IoHATHE O TIIOCKOCTH CKONBKEHUS U 3EKTPOKHHETHYECKOM OTEHIHAJE.
VYpaBHeHHE Ul CKOPOCTH OTHOCHTEIBHOrO MBIDKEHHs (as Mo AEHCTBHEM IIOCTOSHHOTO
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ANEKTPUYCCKOro moJisi. Pacuer 5IeKTPOKMHETHYECKOro IMOTEHIHANA HA OCHOBE OIBITHBIX
J@HHBIX TI0 IJJEKTPO(opesy HiIM 3MeKTPOOCMOCY. BiHsiHHE NPUPOABI M  KOHIEHTPALUH
SNIEKTPONIMTOB Ha 3JIEKTPOKHHETHYECKHH MOTEHLIMAT M CKOPOCTH OTHOCHTENBHOrO JBHIKEHHS
}a3  Teopuss >IEKTPOKMHETHYECKHX SBIICHHMIl. DNEKTPOKMHETHUECKMH IOTEHIMAN, KaK
XapaKTEePUCTHKA DNICKTPHYCCKHX CBOHCTB pPAcCMaTpHBAEMOW TpaHMIbl pasfena. BiusHue
PasIMYHBIX (AKTOPOB (BBEJACHME B CHCTEMY 3JIEKTPOJMTOB, M3MeHeHne pH, KOHLIEHTpaliK
pacTBOpa, TeMIepaTyphl) Ha NEKTPOKUHETHYECKUI TOTEHIHA.

Pasaen 6. YceroiiunBocTh AUCHEPCHBIX CHETEM.
Tema 1. Ocro6Hnbie NONOJICEHU YCIMOUHUBOCIIN U KOGYISAYUL KOLIOUONBIX CUCHIEM

Conepkanue Temel. Obume npencrabienus o6 yCTONYHBOCTH JINCTIEPCHBIX CHCTEM.
ArperaTuBHas M CeIUMEHTALMOHHAS YCTOHUHBOCTD. KOAarymsauus u pexprcTan3anus 9acTyi
AuCTIEpCHOM a3kl KaK MPOABNEHHE ArperaTHBHON HEYCTOIYMBOCTH IMCIEpCHBIX CHCTEM.
Tepmoaunamuueckoe 060CHOBAHUE arperaTMBHON HEYCTONYHBOCTH.

CrabunusupoBannbie (3aTOPMOXKEHHBIE) COCTOAHMS JIMCHEPCHBIX cHeTeM. CTaCHiM3anus 1o
OTHOIICHHUIO K KOAry/siHH. AHAIM3 SBJICHHA KOAryJsUMH ¢ MO3MIMH 3QOEKTHBHEIX ABONHBIX
CTOJIKHOBEHMH 4acTuIl aucnepcHoit (asH,

KpuBble nOTEHUMANLHOH OSHEPrHM  B3aUMOACHCTBHS JBYX wacTHu. IlomsTHE O
NOTEHIHATEHOM Gapbepe, ObICTpOH M MeaneHHOM Koarymsuun. (akTopsl, OmMpeleNsomue
BEJIMUMHY NOTEHIHATEHOTO Gapbepa.

Koarymsimus wactui aucnepcHoit dassl B MHAPO30ISX MO ASHCTBHEM 2JIEKTPONUTOB,
Ipapuna koarynsumu snekrponutamu. Ocobble SIBIEHHS, HAGIIONACMbIC IpU  KOAryJsiium
SJICKTPOJIMTAMH: TIPUBBIKAHUE, HEIPABUIIBHBIE PSJIb, CHHEPrH3M, AaHTArOHH3M, KOJJIOMIHAS
3amuTa, ceHcHOHu3auus. COBPEMEHHEIC NPEACTABICHHS O MEXaHH3ME KOAryJIHpPYIOLIEro
AeHcTBHsL  eKTponuToB. Koarymanms mom jelictBueM mnepememmBaHus, YIBTpasByKa,
HarpeBaHus, 3aMOPaXUBAHUs U JPYruX (akTopos.

Tema 2. Kunemuxa xoazynsyuu.

Coneprxanne Tembl. CKOPOCTh KOATyNAINH, €8 BBHIPAKEHHE HYePe3 YHCI0 SDHEKTUBHBIX
NBOUHBIX CTONKHOBCHHIl dYacTuil gucrepcHod ¢asel. HMcciaemoBande 3aBHCHMOCTH CKOPOCTH
KOAryJIsIMu OT KOHIEHTpaIHH 3nekTponurta. Kunernka Op1cTpoli Koary sl MOHOMCTIEPCHEIX
cucreM 10 CMOJYXOBCKOMY H MOJHIMCIEPCHBIX cucTeM 1o Miomiepy. OCHOBHBIE
KHHCTHYECKWE ypaBHeHus, X aHanu3. Kuneruka meiennoi xoarynanuu. Ilopor koarymsigau.

Pazgen 7. OcHOBBI PH3IHKO-XHMIYECKOI MEXAHHKH JHCIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypno — mexanuyeckue c8oticmed OUCHEPCHBIX CUCHIEM.

Copmepxanue Tembl. OOLIMe NpeACTaBIEHHs O CTPYKTYPHPOBAHHBIX —CHCTEMAX.
JlucriepcHOHHBIE  CHCTEMBI €O CTPYKTYPHOH  CETKOH, OOPA30BAaHHON  IeMEHTAMH
JUCTIEPCHOHHOH (passl (renm). KoarysisumoHHBIE M KOHAEHCAIMOHO-KPHCTAINTH3ALMOHHbIC
CTpYKTypsl mo Pebuunepy. KoHueHTpHpoBaHHBIC 5MyIbCHH H MeHBI KAk OOpALICHHBIC
CTPYKTYpPHUPOBAHHBIE CHCTEMBI, IIe CTPYKTYpHAs CeTka 00pasoBaHa AuCHepcHol cpeioi.

YIIpyronnacTHyeckue M pEONIOruuYecKHe CBOWCTBA CTPYKTYPHPOBAHHBIX CHCTEM, HX
CBsi3b C OCOOGHHOCTSIMH CTPYKTYP. SIBNenue THkcoTpomyu. Buusnue 106aBoK MOBEPXHOCTHO-
AKTHBHBIX BELIECTB Ha IPOYHOCTE CTPYKTYPHPOBAHHEIX CHCTEM.

Tema 2. Bazkocme oicuOKUx OUCRePCHbIX CUCTIEM.
Conepxanue Templ. OCHOBHBIC NOHSTHA O BS3KOCTH M MEXAHH3ME TEUEHMsI OOBIYHBIX
HH3KOMOJICKYJISAPHBIX JKHAKOCTEH (Bona, crupt, Genson u T.4.). JlamunapHoe u Typ6ynentHoe
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JIBUJKEHUE SKMIKOCTH. YCIOBHSL Tepexoja JIAMHHAPHOTO JBMIKEHHS B TypOYJIEHTHOE
Onpenenenue Ba3koctu no Hetorony. KoagduimenT BI3kocTd H ero 3aBUCHMOCTB OT MPHPOILI
JKAIKOCTH. XapaKTepHCTHKA MOABHIKHOCTH JKUAKOCTH (TEKYYECTh) MOJI BIMAHHEM BHEITHHX
BO3ZeicTBUI. Biusanue TeMnepatyphbl Ha BEIUYHHY BA3KOCTH. METONBI ONpPENCTeHNS BA3KOCTH
JKHAKOCTCH: METOX IMAJalolIero INAapuKka, METOJ MCTCYEHHA >KHIKOCTH 4Yepe3 Kamujuisp,
OIIPEHENICHUE C MOMOLUBIO POTALMOHHOIO BUCKO3MMETPA. 3aBUCUMOCTE dQ(QEKTHBHOM BA3KOCTH
KOJUTOM/THBIX CHCTEM OT CKOPOCTH HX Te4eHHA. CTPYKTypHAas BSI3KOCTE

Tema 3. ¥npyeonnacmuueckue ceoiicmea KOLIOUOHBIX CUCMEM.

Conepxanue TeMBI. YIPYrocTh M 3IaCTHYHOCTH KOArYJSIMOHHBIX CTPYKTYp. IIpomecc
penaxcauuu u ero npuurnsl. [lepexon ynpyroii aepopmanuu B ruiactuueckyio. Mexanuueckue
CBOMCTBA TBEPAOOOPA3HBIX MHKPOTETEPOrCHHBIX W KOJUIOMAHBIX CHCTEM, 00JIafalonmuy
HCTHHHOH YNPYrOCTHIO (relM, KOHIEHTPHPOBAHHBIE PACTBOPHI MBLL, BLICOKOMOJEKYJISIPHBIE
BEIIECTBA W MX KOHUEHTPUPOBAHHBIE pacTBOPHI). CBsA3b 0CODOM BHYTPEHHEH CTPYKTYpHI
OHCTICPCHOM CHCTEMBI € €€ CIIOCOOHOCTBIO BO3BpalIaThCd K IEepBOHAYANBHOH (opMe mocne
npexpamenus AedcTsus aedopmupyiomein cuiasl.  OnpejeneHue MeXaHHUECKHX CBOMCTB
CTPYKTYPHPOBAHHBIX MHCIECPCHBIX CHCTEM, OOHAapy)KHMBAIOINUX YHPYrocth., Mcmonp3oBanue
METO/1a TAHT€HIIHAIBHOTO CMELIEHMS IIIACTUHKY H METO/1A 3aKpyUHBAHIMS [IHIHHIPA.

COJIEPZKAHUE JIABOPATOPHBIX 3AHSITUM 1O JUCLMIIJIMHE

Paszpaen 2. MoJieRyasipHO-KHHETHYCCKHE H ONTHYECKHE CBOHCTBA THCIEPCHBLIX CHCTEM.
Tema 1. Cedumenmayuonno — ougysnoe pasnosecue.

Conepxanue  JylaboparopHoit  paGorsl.  MccnepoBanue  KHHETHKH — OCAKICHHS
MOJTMUCIIEPCHOM CYCIIEH3MU C IOMOLIBIO TOPCHOHHBIX BECOB, MOCTPOEHHE HHTETPATLHON U
muddepeHUanTbHOi KPHBBIX paclpele/icHus, ONpPEeEieHHE AUCTIEPCHOHHBIX XapaKTepHCTHK
CyCIIeH3Mii.

Paznen 3. TepmoauHaMiKa NOBEPXHOCTHBIX ABJICHMI
Tema 1. Ilosepxnocmnasn snepzus. Henenue cmavueanus

Copnepxanne naboparopnoii paboTel. M3yuenne cMadHBaHKUA MONTHUMEPHBIX MATEpPHATIOB
JKHIKOCTSIMH H OLIEHKA /Ul HUX paboThl aare3uu. Mamepenue KpaeBsIX YIIOB CMAuHBAHHS IIPH
PasIMYHEIX KOHUEHTPALUSIX PACTBOPOB IMOBEPXHOCTHO AKTHBHEIX BEIIECTR.

Paszuen 4. AncopOuusi Ha mosepxnoctTn pasaena ¢gas. Kanunnsipusie apnenns.

Tema 1. Aocopbyua na eparvye JHCUOKOCHb — 2As3.

Conepxanune naboparopHoif pabotel. KonmuecTBenHOe H3yYeHHE MOBEPXHOCTHOTO
HATSDKEHHsT W 3aKOHOMEPHOCTeH ancopOLMH Ha TpaHHLE pacTBOp — BO3JYX; CPaBHEHHE
MOBEPXHOCTHOH AKTHBHOCTH PAa3NUYHBIX MOBEPXHOCTHO-AaKTHBHBEIX BELIECTB, OIpejeleHue
OCHOBHBIX XapaKTEPUCTHK a/ICOPOIMOHHOrO CII04.

Tema 2. Aocopbyus na epanuiye mgepdoe meno — JHCUOKOCMb.

Cozneprxanue naGoparopHodl paGoTsl. M3yuenue ancopOuuH MOBEPXHOCTHO-aKTHBHOLO
BELIECTBA M3 BOJHOIO PacTBOpa Ha TBEpAOM aicopOEHTe M pacyeT YAeNbHOM MOBEPXHOCTH
agcopOeHTa.



Pazpen 5. JnexTpokuuernyeckue sileHus B AMCHEPCHBIX CHCTEMAX.

Tema 1. Tlonamue 06 anexmpoxunemudeckux s6ienisix.

Conepxanue naGoparopHoidl paGoTel. M3yueHue OCHOBHBIX METOMNOB HOIYYeHHSA U
crabunu3aluy JTHOQOOHBIX MUCITEPCHEIX chcTeM. ONpee/ieH e 3apsia YacTUIl ¥ COCTABJICHHE
(opmyn munen; HabMIONCHKE ABIEHUS ONAIECHCHIIHN B 30/15X.

Tema 2. Dnexmpoxunemuseckuii ROMENYUAL U 20 onpeoenene.

Conepxanne nabopaTopHoil paGoThl. O3HAKOMUTECS C INEKTPUYECKIMH CBOHCTBAMH
AUCHIEPCHBIX CHCTEM, M3MEPHUTH CKOPOCThH JIBHIKEHHS HACTHIL IPH aieKTpodopese; paccuuTarh
BJICKTPOKHHETHYECKHH MOTEHIIHAL

Pazaen 6. YeToliuMBOCTL AMCNEPCHBIX CHCTEM.

Tema 1. Ocnogrple nonodicenus yemouuyugocmu u KOA2YAAYUU KOINOUOHBIX CUCTEM
Conepikanne  naGopatopuoif paGotsr. Msydenme Kkoarynsmud u - craGHmM3ammm

AMCNEPCHBIX  CHCTEM; ONPE/ECICHHe TMOPOroB KOAryIANHM PasiddHBIMH  3JIEKTPOJIHTAMH,

OIpe/ieNIeHne 3aLMTHOTO Yucia crabuiusaTopa.

Tema 2. Kunemuxa xoazyasyuu.
Copepxanue ma6opatopHoit paGoThl. OnupefencHHe KHHETHYECKHX napaMeTpoB
KOAryJsIIKH JIATEKCa 3JIEKTPOIHTAMH TYPOUAHMETPHYECKHM METOIOM.

Pazgen 7. OcHoBbl PH3HKO-XHMIYECKOI MEXaHMKH AMCIIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypro — mexanuueckue c0ticmea OUCHEPCHbIX CUCTEM.

Conepxanune nabopatopHoii paGoTsl. U3ydeHne MuuEWIOOOpa3oBaHHS B pacTBopax
NMOBEPXHOCTHO AKTHBHBIX BEIIECTB M €T0 BIUSHMA Ha cBolicTBa pacTopa. Mcmoms3ys
ypaBHenue OWHINTEHHA paccunTaTh 3HAYeHHs IapaMeTpad, XapaKTepH3yIOIIero MpoLece
CTPYKTYPHPOBAHHS CHCTEMEL.

Tema 2. Baskocmb JicuOKUX OUCREPCHBIX CUCTEM.

Cozepicanne nabopaTopHoii paGoTsl. M3yueHue CTPYKTYpHO-MEXaHHUYECKMX CBOMCTE
JMCIIEPCHOM CHCTEMBbl METOAOM BHCKO3HMETpHUH. OIpeNenuTh BpeMsi HCTEYeHHs BCeX
MPArOTOBICHHBIX PACTBOPOB H  PACTBOPHTENS, II0JIb3YACh KANMUIAPHBIM BHCKO3HMETPOM.
BBIYHCIIHTE OTHOCHTENBHYIO U IPUBEICHHYIO BABKOCTB JUIsl KAX/I0TO PacTBOPA.



B
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5. OLHEHOYHBIE CPEACTBA ISl TEKYIIEIO KOHTPO.JIS YCIIEBAEMOCTH,
MPOMEKYTOYHONU ATTECTALIMM IIO UTOTAM OCBOEHUS
AUCHUITTIMHBI 1 YYEBHO - METOAUYECKOE OBECITEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYAEHTOB

Texymuii KOHTPOIIb YCIIEBAEMOCTH:
Pefitunr-xoaTpons 1

BOITPOC 1.2.1. Kaxoe u3 nonooicenuil, xapakmepusyiougux MOREKYNAPHO-KUHEMUYecK e
C6OUCMBA QUCNEPCHBIX CUCTHEM, He COOMBEMCMBYEIN IKCREPUMEHMAILHOIM OAHHBIM?
OTBETBI:
1. Crenenb IHCTIEPCHOCTH — OTO BENHYHMHA, OOpaTHAs JUHEHHOMY pa3Mepy YacTHII
JIHCTICPCHOH (ha3bl.
2. llo cremeHH MUCHEPCHOCTH BCE CHCTEMBI KIACCH(HIMPYIOTCS Ha rpyboaucnepcHrre,
MHKPOTETEPOrCHHBIC, ~HCTHHHO—KOJIOMAHEIC, MOJNEKYNSAPHBIE K  MOHONMCIEPCHBIE —
HCTHHHBIC PacTBOpPEIL
3. K MoJiekynsipHO—KHHETHYECKHM CBOMCTBAM MMCNEPCHBIX CHCTEM OTHOCATCA OpoyHOBCKOE
IBHKeHHE, TH(BDY3HSL, OCMOC M CeAMMEHTALIHS.
4. BpoyHOBCKOE JBUIKEHHME HMMEET MOICKYJSPHO — KHHETHYECKYIO IPUPONY W SBISETCH
CIIE/ICTBUEM TEIJIOBOIO JABHIKEHHS MOJIEKYIL.
5. fsnenne nuddysun CBOMCTBEHHO BCEM CHCTEMaM OT MOJEKYTAPHBIX 1O rpyOOIUCTIEPCHBIX.
CxopocTs npouecca 3aBUCHT OT BEHYHHBL H (JOPMBI YACTHIT TUCTICPCHOI (asbl; nporece uaetT
TEM OBICTpee, YeM BHILIE TeMIIePaTypa U KPYIMHEE YacTHIBL.
6. Tlockonbky paBHOMEpHOE paclpeieleHHe BElIeCTBaA—( asbl M0 BCEMy 00BbeMy pacTBOpa
HauOonee BeposTHO, Tpouecc Au)PysuM HJIET C YBENHYCHMEM OHTPONHH ¥ ABISETCS
CaMOTIPOH3BOJIBHEIM,
7. Ilon xoHuenTpauueil AMCIEPCHOM CHCTEMBI CIE/yeT CYMTATh YHCIO KAHETHYECKHX CIHHHIL
— KOJIMOHOHLIX YacTHI B eJUHHLIE oObeMa CHCTEMBI, T.C. YHCJICHHYIO KOHICHTpalKHK YacTHI]
aucrepcHoii ¢assl.
8. OCODEHHOCTH OCMOTHYECKOrO IABICHHSA KOJUIOMHBEIX DACTBOPOB [0 CPaBHEHHIO ¢
HUCTHHHBIMU PAaCTBOPAMH — €r0 MaJIoe 3HaYeHHE U HETIOCTOSHCTRO.
9. Manoe ocmoTuueckoe aaBieHHe TIOOOH KOMIOMIHON CHCTEMBI OGBICHSETCS TEM, YTO
Graronapst 60JIbIIOH Macce YaCTHIL JHCIIEPCHOI (Da3bl MPU OJIMHAKOBOMH BECOBOL KOHILIEHTpAITHH
HHCIICHHAs KOHUEHTPAlHA KOJUIOHIHOTO pacTBOpa BCErJa 3HAYMTEILHO MEHBINE, YeM
HCTHHHOTOQ.

BOIIPOC 1.2.2. llpoanaruzupyiime ymeepacoenus, xapaxmepusyiowue 6OpoyHoscroe
osudicenue. Karoe uz nux owubouno?
OTBETHI:
1. Xaoruueckoe ABIKEHME YaCTHIBI jucTiepcHOi (assl OXBATHIBAET OIpE/e/IeHHBIT 00BeM
MPOCTPAHCTBA, BO3PACTAIOLINE BO BPEMEHH. B rOpH30OHTATLHON IUIOCKOCTH OH COOTBETCTBYET
BO3PACTAOLICH] [IOA/N, MTPONOPIHOHATBHON KBAJIPATY CPEIHErO CABHIA.
2. lns cpepuyeckoll wacTHUBI paguyca r 3HAUCHHE KBagpara CpeaHero CABHTA MPSMO
NPONOPIHOHANEHO  abCONMIOTHOH TeMmepatype ¥ BpeMeHH HaOMIONEHHs U oOparHo
NPONOPLHOHATEHO COIPOTUBICHUIO CPEJIbL.
3. DpOyHOBCKOE NBH)KEHHME CBOWCTBEHHO JIIOOLIM YACTHIAM Kak OpraHM4ecKoro, TaK H
HEOPraHHYeCKOro IMPOHCXOKAeHHA. OHO TPOSIBASETCS TeM MHTEHCHBHEE, ueM OoJbIle
TEMIIEpaTypa U MEHbIIE BA3KOCTh CPEIBbI.
4. Korna xommousnas 9acTHLA IIOAHHMAETCA B OPOYHOBCKOM JBHIKCHHH, MOTEHIHANBHASN
SHEPrHs CHCTEMEI BO3PACTAET, U TEIJIOTA OKPYXKAIOWICH Cpe/bl IPeBPAIaeTCsl B MEXaHUUECKYIO
paboty B OTCYTCTBUH HAYANBHOI Pa3sHOCTH TEMIIEPATYD.
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5. BpoyHoBckoe nBMIKEHHE — pealbHBIN OMNBIT, MOKA3BIBAIONIMIA, HE3ABHCHMO OT KAKOH 6b TO
HH OBITIO MONIEKYIISIPHON TEOPHH, YTO BEYHBIi JBUTATENh BTOPOLO pola noCTosHHO “nefictyer”,
XOTs M HE MOYKET OBITh IPAKTHYECKH MCIIOIb30BAH.

BONPOC 1.2.3. Paccyumatime omuowenue suauenuii cpednezo cosuza yacmuy ¢ paouycamu
ri=2-10° mu rs=8107 m nput ux 6POYHOGCKOM OBUIICENUU 3 PABHBIE OMPe3KU epemen.
OTBEThI:

1.6,25-10°¢

2.2,5-10°

3.5,0-10°

4.2,0-10

5.4,0-10°

BOIIPOC 1.2.4. Kaxoe w3 ykasauuwix senenuii me Xapakmepuo O#s UCMUHHO—
KOMNOUOHBIX cucmem?
OTBETHI:
1. Konmoumuele pacTBOps! criocoGHBI pacceuBaTs CBET MM OMAIECIUPOBATD, YTO YKa3hIBACT Ha
HX HEONHOPOAHOCTD.
2. KonnounHo — AucCrepcHbie CHCTEMBI CITOCOOHBI K JIAAH3Y, T.e. OHU MOTYT OBITH OUHIIEHBI
OT pa3IMYHEBIX IPUMECENH KPUCTAITHYCCKHX BELIECCTB.
3. Yacruup! qucnepcHoit gaser MOryT 06ia/aTh SMEKTPHUIECKHM 3apsiIoM, [I03TOMY KOJUIOH IHBIE
PacTBOPEI 0OHAPYIKUBAIOT SBJICHKE 3JIEKTPOIIH3A.
4. Jlnst KOMIOMHBIX CHCTEM XapaKTepHa BecbMa MeJuieHHas uddysus.
5. Bemnuuna 0CMOTHYECKOTO JaBieHus /ISl KOJIOHIHBIX PACTBOPOB XapAKTEPHU3YETCs MATHIM
3HAYEHHEM U HETIOCTOSHCTBOM.
6. KomnoupHele CHCTEMBI OTIUYAIOTCS ArperaTHBHON HEYCTONUYHMBOCTBIO M  CLIOCOGHBI
KOaryJIMpoBarh 110/ BIHSHHEM BHEIUHHX BO3CHCTBHIA.

BOIIPOC 1.3.1. HUsyuume nonodicenus, Xxapaxmepusyouwue memoonl ROAYHeHUs
ducnepenwix cucmem. Kaxoe uz nux nedocmamouno o06ocrosanno?

OTBETHI:
1. Kommoupuple — CHCTEMBI,  3aHMMAIONME  MPOMEKYTOUHOE  MOJOKEHHE Mexy
rpyGONHCIIEPCHBIMY ¥ MOJIEKYJISIPHBIMH, MOTYT GBITh TIOTYYEHB! THGO0 06BETHHEHHEM MOJIEKYTT
W MOHOB B arperathl, IMOO B pe3yibTaTe JUCHEPIHPOBAHMS GONBIINX YACTHII O TPEOYeMBIX
pazMepoB.
2. JI4CEprUpOBaHHE — 3TO W3MEJIbYEHHE TBEPABIX WIH IKHAKHX Tel B HHEepPTHOH, He
B3aHUMOJCHCTBYIONIEH C H3METbYaeMbIM BEIIECTBOM, CPEJIE.
3. B npOTHBOMNONOXHOCTH pPACTBOPEHHIO IHMCIIEPTUPOBAHNMC IPOXOMHUT, KaK IIpaBUIIO, HeE
CaMOMPOM3BOJIBHO, & € 3aTPaToli BHEIIHE paGoTEL.
4. B OTmenBHBIX CTy4asxX TBEPHOE TENO WM KHIKOCTH MOLYT CaMOIIPOU3BOJIEHO
AUCIIEPrUPOBATLCA B XKHAKOH cpeie ¢ o0pa3soBaHHeM KOJUIOMIHOHW MIIM MMKPOIETepOTEHHOM
JHODUIBHON CHCTEMEL.
5. Ilpumep Qusnyeckoii konaencanus — oGpazoBanue TyMaHa: [P MOHMKEHUU TEMIIEPATYPhI
BO3/yXa JABNCHHE BOIAHOrO Iapa CTAHOBHTCS BHIE DABHOBECHOIO M B ra3oBol (haze
BO3HHMKAET HOBas >KUAKas aza.
6. MeTox XUMHYECKOH KOH/EHCAIMH 3aKIF0YaCTCS B oOpasoBaHUH HOBOH (paskl B roMOreHHOIt
Cpelie B pe3yJibTaTe U3MEHEHHs COCTaBa Cpeibl.

BONIPOC 1.3.2. Haiimu omnowenue ckopocmeii ocedanus kanenex 600SHO20 mymaua,
€Cnu ux paouxcel pasnuvt coomeememeenno. =10y u r>=10"u
OTBETHBI:
1.10°
2.104
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3.102
4. 10?
5.104
BOIIPOC 1.3.2. B xaxom u3 npusedennvix npumepos 6eujecmeo Oucnepcroli gasor —
meepooe meno, a 6eujecmeo OUCHEPCUOHTOU CPEObL — JICUOKOCND ?
OTBETBI:
. IbIMBI, [BUIHA, CMOT
. MBUIbHBIE IE€HBI, 3MYJIECHH
. THAPO30JI4, OPraHo30J1u
. YTOJIb, CHJTUKATreJTh
. CILJIABBI, CUTAJUIBL
. He()Tb, MOJIOKO
. MMHEpAIbI: OIal, KeMYyT.

1Y Lh B L —

BOIIPOC 1.3.4. Kakoe uz ypasuenuil ne ciedyem UCRONb308AMb Qs OnpedeieHus
MONEKYNAPHO-KUHEMUYLCKUX C8OUCME KoALoUuOno-oucnepensix cucmem? O1BETHI:
1. p=eRT

2.dm= —DAc—JEdr
dx

i At
3anrN ,
4. A’ =2Dr7
_ RT
6znrN ,

LAe ¢ — MOJISUIBHASL KOHUCHTPAUMsl; p — ocMoTHYecKoe napienue; D - koaddumpent nuddysun.

BOIIPOC 1.3.5. Haiimu omuowenue ocmomu4eckux Oaséienuil JUIs JBYX THAPO3ONei
CEPHUCTOTO MBIIIbIKA OJMHAKOBOW KOHLEHTPALMH, HO PA3NMYHOM JAUCIIEPCHOCTH C PafdyCcaMu
chepruYECKHX MOHOYACTHI] COOTBETCTBEHHO 1= 3108 M 1 1=6-10M.

OTBETDI:

1.3,8:10%°

2.8:10°

3.0.7

4.5,0

3.1LD

PeliTunr-xontposs 2

BOINMPOC  2.1.1.  Osnaxomemeco ¢  HOMONCCHUAMU, — XAPAKMEPUIVIOUUMU
ROGEPXHOCMHbLE AGNEHUAL. Kaxoe U3 HUX — .=;ey()osﬂemaopumwtbuo?
OTBETBI:
1. IloBepXHOCTHEIMM Ha3BIBAETCS TOHKHI TPEXMEpPHBIH ClI0ii, 00pasyromuiics Ha MOBEPXHOCTH
KOHTAKTUPYIOWUX (a3 ¥ MMEIOINHI KOHEUHEIE pa3sMepEL.
2. Ha rpamuue pasjgena KHAKOCTh — Tra3 PaBHOACHCTBYIOIUAS CHII MEXMOJIEKYJISPHOIO
B3aUMOACHCTBHA HalpaBjieHa HOPMAIBHO K IIOBEPXHOCTH B CTOPOHY MKMJIKOH (hasbl.
3. PaGora, cosepmiacmas B M30TEPMHYECKHX YCNIOBHSX B IMpONECCEe MEPEBOAA MOJEKYIBI H3
o0bemHOI (a3pl B MOBEPXHOCTHBIH CJIOH, paBHA YBEIMYEHHIO CBOOOAHON IOBEPXHOCTHOM
SHEpPIHsl.
4. TlosepxHocTHas 3Heprus — 3T0 paboTa pa3psiBa CBs3CH NMpH APOONCHUM TBEPABLIX TEI,
cBi3aHHad ¢ YBCIHYCHHCM INOBEPXHOCTH pasicia.
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5. BHyTpeHHee aBieHie — 3TO0 CHJIA, C KOTOPOH TIOBEPXHOCTHBII ClIOH BO3/ICHCTBYET Ha 00BEM
(a3bl.

BOITPOC 2.1.2. Hzyuume onpedenenus, xapaxkmepusyiougue npupody noGepXHOCMHOZ0
nHamscenus. Kaxoe uz nux mpedyem ymounenun?
OTBETHI:
1. Pabora opasoBanus eNMHHUBI IOBEPXHOCTH, COBEpIIAGMAs [POTHB CHJI BHYTPEHHETO
JaBJICHUS, HA3BIBAETCS MIOBEPXHOCTHBIM HATSKCHUEM.
2. BemmuumHa © — TNOBEPXHOCTHOEC HATSKEHHE —  SBIISIETCS Ko3pdumuentom
IPONOPLUHOHANLHOCTH MEXIY paboTOH, 3aTpaYeHHOH Ha M3MEHEHHE IUIOMANU IOBEPXHOCTH U
9THM M3MEHEHHEM IUIOLIa M.
3. CornacHo 3KcrepuMeHTalbHBIM JaHHBIM IIOBEPXHOCTHOE HATSDKEHHE JTHHEHHO YMEHBIIaeTC s
C POCTOM TEMIIEPATYPHI BIIOTH 0 KPHTHYECKOI.
4. Bennm4una 6 XapakTepu3yeT MeXMOJIEKYISIPHOE ClIEIIEHHe, TONSPHOCTb HKHAKOCTH H CBS3aHA
C IUTIONIBHBIM MOMEHTOM, MOJISPU3YEMOCTBIO BELIECTBA H JUDTEKTPHYECKOI POHHUIIAEMOCTHIO.
5. Bee yTBepK/IeHUS CIIPaBeUIHBEIL.

BONIPOC 2.1.3. B xaxom ciyuae nepexod x cneodyrougemy pacmenmy 6ul60da
ypasuenue aocopbyuu ['ubbca neoocmamouno obocrnoeano?
OTBET:
1. MsmMenenne cBOGOIHON SHEPTUH TIOBEPXHOCTHOIO CIOS:

dF = odA+ Ado + wdn, + Y ndy, (1)

2. Ilo ananoruu ¢ ypasaenuem ['n66ca-)lorema:

Ado +) ndu, =0 )

3. OrpaHu4nBasCh TONBKO H30TEPMUYECKHUMH TIPOLIECCAMH H Pa3JienB 06e yacTu ypaBHeHus (2)
Ha A,. onyanM, do=-Y I'dy,

4. Jlns OuHapHOH cHcrema (umzexc 1 — pacTBOpHuTENb, 2 — pACTBOPEHHOE BEIECTBO
do =-I'du, - I',du,

5. Tax xax du = R7Td Ina, nonyckas 3aMeHy aKTHBHOCTH Ha KOHIICHTPALHIO ISt pa3baRneHHbIX

¢ do
pacTBopoB, noayuum I = ———.—

RT de

BOIIPOC 2.1.4. [nsa kaxux u3 npueedennvix Gewyecms 6 ciyyae 00HbIX pacmeopoe
seauyuna do/de 6oaviue Hyns?
1. HEOpraHHYECKUE ICKTPOIHTHI
2. OPraHUYECKHE KHCIIOTEI
3. coupTHI
4. 6enku
5. c0KHBIE 3(UpBEL.

BOIIPOC 2.2.1. Ilpoananusupyiime ypaguenus, xapaxmepusyioujue noeepxnocmuoe
HamaJcenue U nOGepPXHOCMHYIO anepeuto. Kakoe uz nux mpebyemcs OOROIHUMENLHO
ymounumo?

OTBETLI:

1. Aw=cAA
dG

7=\

T.P.n
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3. U=0- T[d—GJ
ar ),
4. E = const
dT

ar
- dd )y ;.

BONPOC 2.2.2. Hsyuume nonooicenus, xapaxmepusyiowue npupody adcopbyuonnvix
cun. Kaxoe u3 nux ne COOMGEmMcmeyem coepeMeHHbIM NPeOCaGIeHusIM?
QTRETHI:
. AncopOUHOHHBIMH HA3BIBAIOTCS CHMJIBI  MEXMOJIEKYISAPHOIO B3aHMONEHCTBHS MEKLY
MOJICKYJIAMH WJIH aTOMaMK, HAXOJISIITMMHUCS B pa3HBIX (hasax.
2. Kak cunel ocoboro poma amcopOUMOHHBIE CUNBL  06NamaroT OpPHEHTALMOHHBIM,
WHAYKIIHOHHBIM U AMCIIEPCUOHHEIM B3aHMOJIEHCTBHEM.
3. M noHuMaHus Npupojbl ancOpOIMOHHEIX CHJI HEOOXOAMMO YYHMTHIBATH, YTO B aKTe
ancopOuMK Mosiekyna aacopbara B3aMMOJEHCTBYET HE C OIHMM, 4 CO BCEMH OJIDKAHIIMMHU
aToMaMH aJcopOeHTa, T.€. ¢ 0GBEMOM.
4. TomuuHa ancopOLHMOHHBIX CJIOEB MOXKET JOCTHraTh THICSY AHICTPEM, 3TOT (haKT YKa3bIBACT
Ha JAJIBLHOAEHCTBHE aJICOPOIMOHHEBIX CHIL.
5. Teopus MEXMOJEKY/SDHBIX CHJI [OKA3BIBA€T, YTO BCE TPH KOMIIOHEHTBl JHEPTHH
TIPUTSDKEHHS: OPHCHTAIMOHHAS, HHAYKIMOHHAS M AMCTICPCHOHHAS COCTAaBIIONIME OOPATHO
[PONOPLHOHATILHEI IECTOH CTENCHU pacCTOSHHS.

BOIIPOC 2.2.3. Kaxas u3 npusedennvx 3a6ucumocmenl HA3bI6ACMCA UIOMEPMOil

adcopoyuu?
OTBETBI:
l.a=1f(T)
2.a=1f(P)
3.P=f(T)
4.P = f(a)
3. T=1(P)

BOIIPOC 2.2.4. Hzyyume «xpusvie, npe0cmasisiowjue 3a6ucumocmb KOAUYeCmsd
adcopbupyemozo eewjecmea (opounama) om Oasnenus 6 2asoeon ase (abeyucca) Ons
Mmedicasnon nosepxnocmu pasoena meepdoe meno — 2az. Kakas us kpuevix xapaxmepua ons
meopuu aocopbyuu BIT?

OTBETHI:

¥
/

j
:me;‘, ) . ipvis s ’/ . U L_/_.,__::...« RIS

e

BOIIPOC 2.2.5. Ilpoananusupyiime ypasnenus, onucuieaiowjue adcopoyuio na meepooii
U JCUOKOU noGepxHOcmu pazdena ¢as. Kaxoe us nux a6asemes smuupuyeckum?

OTBETBI:
1. a(l1+ kP)=a,, kP k — xoHcranTa
2. lga=1gb+ it lg P b, n — KOHCTAHTEI
n
ke
3 el C — KOHLIGHTpauusi
1+ ke
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4. g = L Ps — naBnenue HachIEHHOTO Mapa

5.a=K.P Kr— xoncranra ['enpu

Pefitunr-xonTpouns 3

BOIIPOC 3.1.1. U3yuume nonodicenus, Xapaxmepusyioujue adcopdyuio na mexcghasnot
nogepxHocmu meepooe meno — 2as. Kaxoe us nux ne co2nacyemcs ¢ ucxoOubimu noL0NCeHUIMYU
meopuu adcopbyuu Jlenzmiopa?

OTBETBI:

1. AncopOuust Monekysn acop0TUBa MPOMCXOAMT HA AKTHBHBIX HEHTPAX, HAXOILIMXCS HA
[IOBEPXHOCTH TBEPAOTO ancopbeHTa.

2. AzcopOMpOBAaHHEIE MOJNEKYNBI YIEPIKUBAIOTCS AKTHBHEIMHM IIEHTPAMH TOJIBKO B TCUCHHE
OIpELE/ICHHOTO BPEMEHH, KOTOPOE HE 3aBUCHT OT TEMIIEPATYpPhI.

3. [lloBepxHocTHass KOHIEHTpalms ancop0THBA IMpPOMOPLMOHATBHA JABIEHHIO Ta3a M
KOHIIEHTPALKK CBODOIHBIX aKTHBHBIX IIEHTPOB.

4. Benencrsue Manoro pajdyca JAeHCTBHS aJCOPONHOHHBIX CHJI M HX CHOCOBHOCTH K
HACBIIECHHIO  MOBEPXHOCTh  ajncopbenta Moxer ObITh  3alOJHEHA TONBKO  OJHHM
MOHOMOJICKYJ/ISIPHBIM CIIOEM a/icopOTHBA.

5. AncopOupoBaHHble Ha COCGAHHX AKTHBHBIX IIEHTPAX MOJICKYJIBI ancopOTHBa He
B3aUMOJEHCTBYIOT MEKIY COOOM.

0. Azncopbumsi npeicTaBiseTcs Kak KBa3sHXHMHYECKas pEaklus MeXTy MONCKYIOH rasa u
aKTUBHBIM [IEHTPOM, B pe3yJibTare KOTOpoH obpa3yercs afncopOupoBaHHbIi KOMILIEKC.

BOIIPC 3.1.2. Kakylo u3 npugedenitbix Genuyun onpedensiem 4acmnas npoussooHas om
MEPMOOUHAMUHECKO20 NOMEHYUANA RO MIOWaoU?

dG
dA T.Ppe

OTBETHI:

1. XMMHYECKHM TOTEHIHA

2. BHYTPEHHSISI SHEPrUs

3. NOBEPXHOCTHOE HATKEHHUE
4. NOBEPXHOCTHASI aKTUBHOCTH
5. ceoboHas sHEprus.

BOIIPOC 3.1.3. [lpoananusupyiime credyiomue UCXOONUbIC NONOJICEHUS MEOPUU
Monexynspuoti - aocopbyuu  Ilonsnu. Kaxoe u3 nux mne coomeemcmeyem coepemennuim
meopemudecKum u IKCHEPUMEHMANTLILbIM OaHHbIM?

OTBETHGI:

1. Axcopbuusa oOycrnobnuBaeTcss TONBKO (du3HYeCKUMH Ban-nep-BaanbcoBbiMu cusiamu. Ha
IOBEPXHOCTH aACOPOEHTA HET AKTHBHBIX [IEHTPOB.

2. ANCOPOLMOHHEIE CHJIBI JEHCTBYIOT HA DPACCTOSIHHS, IPEBHILIAIONIME PA3MEPHI OTHENBHBIX
monekyn aacop6tua. Obpasyercs ancopOLUMOHHBIH 00BEM.

3. Kaxmas touka BHyTpH amcopbumonHHOro o00BEMa XapaKTEpU3yeTCs ONpeneTeHHBIM
3HAYEHUEM aJICOPOLIHOHHOTO MMOTEHIHAIA.
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4. AncopOUMOHHBIH MOTEHIMAN TpPEACTaBIACT OO0 H30TEPMHUECKYIO paboTy CKATHi raza
(mapa) npu mepeBoze ero u3 o6bemMHOI (a3zbl B 061aCTh MOBEPXHOCTHOIO CIOS C JABICHHEM,
OTJIMYHBIM OT PAaBHOBECHOTO.
5. JlefictBue ancopOUMOHHEIX CHMI [0 MOpE YIaleHHS OT MeK(pasHOi TIOBEPXHOCTH
YMCHBIIACTCS K HA HEKOTOPOM PACCTOSHUU PABHO HYJIIO.
0. 3aBHCHMOCTL ancoOpOIHOHHOrO MOTCHUHMAIA OT aJCOPOIHOHHOr0 00BEMa HOCHT HA3BAHME
XapaKTePUCTHYECKOH KPHBOH.

BOIIPOC 3.1.4. Kakxoii u3 nepeuuciennvix KCREPUMEHMANLHLIX MemMO006 He
RO36071AeM Onpeoensimes NOSEPXHOCIMHOE Hamsicenue?
OTBETHI:
1. MeTox MakcnMansHOro AaBiieHus my3slpbka (Metoa PeGuniepa)
2. Meron nepememmenys mapuka B JUCIICPCHOHHOM cpejie
3. CranarMoMeTpHYECKUii METOA OTPBIBA KATIITH HKUAKOCTH
4. Ten3uMeTpHUECKU I METO OTPHIBA KOJIbLA
5. MeTtop KanmMIISApHOro MO IHITHS JKUAKOCTH.

BOIIPOC 3.1.5. Usyuume nonodicenus, xapaxmepusyiowue adcopbyuio na mevchasmoii

noeepxnocmu meepooe meio — 2az (nap). Kaxoe us nux cywecmeenno omnuvaemes om
OCNOBHBIX NONOJICEH UL MEOPUU ROAUMONEKYIAPHOU adcopbyuu napos bpynayspa — Dmmemma
— Tennepa?

OTBETHI:

1. Ha noBepXHOCTH TBEpAOro amcopOeHTa HMMEIOTCS HEPABHOUCHHBI B SHEPreTHIeCKOM
OTHOINCHHS aKTHBHBIC LICHTPHI.

2. ApcopOuust Muorocioiina. Kaxras MosieKya nepBoro ciios CiyKHT HEHTPOM JUTS afcopoumu
BTOPOTO H NOCJIEAYIOLIHX CIOEB.

3. lepsoiit cro¥t ancop6TuBa 06pasyercsi B pesynbrare AeHCTBHS BaH-Iep-BaalibCoOBBIX CHIL,
[IOCIIEAYIOIIUE — B PE3YbLTATEe KOMIEHCAIHY.

4. Ancopbuposanna (asa npecTaBIseTCs KAK COBOKYIHOCTH aacOpOHPOBAHHEIX KOMILIEKCOB
— MONEKY/IAPHBIX IICTIOYEK, KOTOPBIE SHEPIETHUECKH HE B3aHMOMCHCTBYIOT JAPYT C JIPYIOM.

5. Tennote! ancopOuuK €MHMYHOTO U JBOHHOrO KOMILICKCOB NPHOIMAHTENBHO OMMHAKOBEI U
PaBHEI TEIIOTE 0OBEMHOIT KOHACHCALIMH.

6. AncopOuHIO MOJIEKYJI Mapa MOXKHO PACCMAaTPUBATh KakK CEPUI0 KBA3HMXHMHUYECKHX peaKiHii
00pazoBaHus aICOPOIHOHHBIX KOMITIEKCOB.

7. Tlpn 3Ha4YeHMAX NABNECHHS B Ta30BOil (aze, JaleKUX OT JABJICHHS HACBHIIEHHOTO napa,
00pazyeTcss MOHOMOJNCKYIISIPHBIN CIIOMH.

8. Ilpn yBenu4yeHHH [aBlieHWs B ra3oBoil ¢ase 9mCia0 CBOGOAHBIX AKTHBHEIX IEHTPOB
COKpallaeTcs, a YACIIO KPATHBIX KOMILJICKCOB pacTeT.

9. OObeMHas KOHACHCALUS N1apa MPOMCXOJUT TMPH TOCTHYKECHHH AABJNCHHI, PABHEIX JABIECHUIO
HACBILLIEHHOIO 11apa IpH JaHHOI TeMIeparype

10. Tlpenmonaraercss, 4TOo mIOmMAAb, NPHXOSINASCS HA OOHY MOJIEKYJY ajcopOtuBa B
TIOBEPXHOCTHOM CJIOC, - MOCTOSIHHAS BETHYMHA. JTO JACT BO3MOMKHOCTh BBIYHCISThH BETHUHHY
YIEIbHOHR [TOBEPXHOCTH ajicopbenTa.

IIpomexyTouynas aTTecTALHS MO HTOrAM OCBOEHHS AHCUHILIHHBI
(KOHTPOJIbHBIE BONPOCHI K YK3aMeHy)

1. Crpyxkrypa nucmepcupix — cucrem. JlucmepcHas — (pasa,  JuclepcHoHHAas — cpena.
KosnnuecTBenHble XapakTepUCTUKH JUCTIEPCHOCTH

2. Knaccudukauus AMCHEPCHBIX CHCTEM: IIO arperaTHoMy COCTOSHHIO JUCTICPCHOM (asbl m
AMCHEPCHOHHOM CpejJibl, MO KOHLEHTPALHMH, IO XapaKTepy B3aMMOJEHCTBUS JUCTIEPCHOM
(ha3bl ¢ AUCTIEPCHOHHOM CPEHOIi.

3. Ilonsatue o nMOQUIBHBEIX U MHO(GOOHBIX AUCTEPCHBIX cucTeMax. OcOOEHHOCTH KOJIOHHOTO
COCTOSHHS BELIECTBA.
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10.

11.

12.

13.

14.

15.

16.

i

18.

19.

20.

21.

Cycnensun u ux cBoiictsa. Ilonyuenne. ArperaTMBHas YCTONYHBOCTD U OHpPEENSIONHE €&
(axropel. CenMMEHTAHOHHBIN ananu3 cycnensuii. [lacTer.

IMyJIbCHH, NeHbl M UX cBoiicTBa. [Tonyuenne. TUnbl sMynbcuil. VCTOHUMBOCTE IMYJIBCUH 1
ned Hu e Hapywenue. @akToppl YCTOMYHMBOCTH OMynbcuii m  men. Caoiicrsa
KOHLCHTPHPOBAHHBIX H BBICOKOKOHLIECHTPHUPOBAHHLIX OMYILCHIA.

MeTonp! oTyYeHHst H OYUCTKH KOJUIOHIHLIX PACTBOPOB.

MoJiexy JIIpHO-KHHETHYECKHE M ONTHYCCKHE CBOWCTBA KOJUIOUIHBIX CHCTEM. BpoyHOBCKOE
ABWKeHue (ypaBHeHHMe OiHmTeiiHa), Iuddysua (ypaBHenus OHKA), OCMOTHYSCKOE
Jasnenue. Mx B3auMocBs3b.

Cenumentauns. CelMMEHTANMOHHAA YCTOHYMBOCTD M CEIMMEHTALHOHHOE PABHOBECHE.
Lentpudyra u e npuMeHeHHE 1Sl HCCIIEOBAHUA KOJUTOMIHBIX CHCTEM.

Paccensanye u norsomenue csera. YpasHenue Panest. Y nuTpaMukpockomust 1 3JIEKTPOHHAs
MHKPOCKOITHS KOJUIOMHBIX cucTeM. OnpenencHue OpMBbL, pa3MEpOB U Macchl KOIUIOHIHBIX
YaCTHIL.

TepMopuHaMuKa IOBEPXHOCTHBIX —sABIEHMIL. TepMOIMHAMHMKA MOBEPXHOCTHOIO —CIIOS.
lloBepxHoctHas sueprus ['MO6ca u TOBepPXHOCTHOE HATsKeHHe. METOIbl OIpeeIcH s
NOBEPXHOCTHOT'O HATSDKEHUS. 3aBHCHMOCTE NIOBEPXHOCTHOTO HATSHKEHHS OT TEMIIEPATYPHI.
Ceasp moBepXHOCTHOM SHeprun [uGOcCa ¥ MOBEPXHOCTHON SHTAIBINA. Kpaesoii yron
cMauuBaHus. TepmoauHaMUYeKHe YCIOBUS CMaYMBAHMA W pacTekanus. [uapodmuIbHOCTE 1
ruJipopoGHOCTE MOBEPXHOCTH TBEPABIX TEIL.

AZNCOpOLHs MOBEPXHOCTHO-aKTHBHBIX BewtecTs (ITAB). Tepmoaunamuka ancop6uun. Beisox
ypasHenus ['u60ca. [ToBEpXHOCTHO-AKTUBHBIE M TOBEPXHOCTHO-MHAKTHBHEIE BELIECTBA.
M3otepmMa MOBEPXHOCTHOrO HaTsKeHMs. YpasHenwe Illumkosckoro. IloBepxHoCTHas
akTHBHOCTE. IlpaBuio [oxno—Tpay6e. Ypasrenue JIeHrmiopa s MOHOMONCKYJIAPHOM
ancopOumH.

Opzentanus Monexyn ITAB B noBepXxHocTHOM cioe. ONMpeneeHHe TUIOMANM, 3aHHMAEMOIT
mosekyioii IIAB B naceiuentom ancopbunonsoM cnoe. Ancop6uust [TAB u3 pacTBopoB Ha
NMOBEPXHOCTH TBEPIBIX TECIL.

[Ipupona 37EKTPHYECKHX SBJICHHH B JIMCIEPCHBIX CHCTeMax. MeXaHu3M BO3HHKHOBEHUS
JNIEKTPHYECKOro  3apsaaa Ha rpadule pasgena  aByx  (as.  Crpoenme  1BoiiHOro
3NMEKTPHYECKOTrO CIIOSI.

Munenna, crpoenre MuLENNBl THAPOGOOHOrO 301, 3apsm M 3MEKTPOKHHETHYECKMit
MOTCHIHAT KOJUTOUIHOM 4acTUIIbl. SIBNEeHHE Nepe3apsIKu KOJJIOUAHBIX YaCTHII.
ONeKTPOKUHETHYECKUE sIBIIeHUs. DnekTpodopes. Csi3b 21eKTPOPOPETHIECKOH CKOPOCTH
KONIOHIHBIX YaCTUI[ C UX JIEKTPOKHHETHYECKUM TOTECHIHAIOM (ypaBHeHMe | enpMrosbia-
CMmonyxoBckoro). Dnextpodopernyeckas IIOJBHIKHOCT. DIeKTPoOCMOC.
DJNEKTPOOCMOTHYECKH I METO| M3MEPEHHS 3JIEKTPOKMHETHYECKOTO TTOTEHITHANIA.
YCTOHIHBOCTE M KOAryJIAmMsS KO/UIOMAHBIX cHCTeM. CeJMMEHTALMOHHAS M arperaTHBHAs
YCTOHYHBOCTB KOJUIOMHBIX CHCTEM. ATpPEralus i CeMMEHTAI|S YACTHI] IMCTIEpCHOH (a3l
Koarynsimist i Qaxropel, e BempiBaromue. Meennas u Gsictpast xoaryssumus. Ilopor
Koarynanuu, ero omnpexenende. Ilpasuno Illyneue—Tapan. Koarymsmmst somelt cmecsamu
DJIEKTPOJIMTOB. HpaBHJ'IO aJIATHBHOCTH, aHTAIOHHU3M H CHHEPrusM HOHOB.

Bsizkocts pacTBopoB. OTKIOHEHHE CBOHCTB PacTBOPOB OT 3akOHOB HeloToHa. YpaBHeHue
Bunrama. IIpuunHbl aHOMAILHOH BA3KOCTH PacTBOPOB IMOJMMEPOB. MeTOmsl M3MepeHHs
BA3KOCTH pacTBOpoOB

DakTOpE! YCTOHYMBOCTH PacTBOPOB. THKCOTpONHUs cTynuel u reneif. Curepesyuc.
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KonTpoaupyronue nporpaMMsel Uil €AMOCTOSITENBLHOH PadoThl CTY/ICHTOB
(TecToBbIe 3aKaHMsT)

KOHTPOJIUPYIOIIAS ITPOT'PAMMA 4.1.

BOIIPOC 4.1.1. Ilpoananuzupyiime HudicenpusedeHble noA0dICEHUS,
xapaxmepuzylowue Mmexanusm 06pazoeanus 060UHOZ0 dNexmpuyeckozo cnos, Haudume
nonooIceHue, seuoweecs 1ubo nesepuvim, 1ubo cnopuvim!

OTBETBI:

1. DuexTpuyeckue sBIEHHsI Ha MEXK(DasHBIX MOBEPXHOCTAX — CHEACTBHE H30BITOYHOM
[OBEPXHOCTHOM HEPTHH — PE3yJIbTaT B3aUMOJIEHCTBHUS conpukacamomuxes (as Mex1y coboii.
2. Crnemudpuyeckas ancopOLus HOHOB — IEPeXod U3 JKUAKOH (a3el B MOBEPXHOCTHBIH CIOMH
yacTHL gucrnepcHoit (assl — conpoBoxaeTcss nepepacrnpenelcHHeM 3apsaoB B obsacTu
HOBEPXHOCTHOTO CJIOSL.

3. Ecnn mexgasnas noBepxXHOCTh 00pasoBaHa BelECTBAMHU, HE CIOCOOHBIMH OOMEHHMBATHCS
sapsgaMM, TO JIBOMHOM osmekTpuueckwit  cmoif  moxker oO0pasoBaThCs B pesyibTaTe
OPHEHTHPOBAHHUS MOISAPHBIX MOJIEKYIL.

4, [Tepexo MOHOB MM NEKTPOHOB U3 OJXHOH (a3l B APYryIo Ha TPaHMLE pas3fieNa Ha3hIBaeTCs
IIOBEPXHOCTHON AHCCOLMAIIHEH.

5. AncopOuus HOHOICHHOIO IOBEPXHOCTHO—AKTHBHOIO BEINECTBA MOXET IPOUCXOAUTHL HA
rpaHMIe JBYX HECMELIMBAIOIIMXCA XKHUAKOCTEH, HanmpuMep, BobI U Oensoa. [onspras rpynmna
MOJIEKYbl [OBEPXHOCTHO — aKTHBHOrO Beuiectsa, oOpamieHHas K Boxe, Oyner
JAHCCOLHUPOBATE; B pe3yJIbTaTe JUCCOIHAIHT Mexda3Has NoBEPXHOCTE NIPHOOPETAET 3apsl.

6. Ecin B cucremy MeTamn — BoAa A00aBUTH XTOPHUCTHIH HATPHIA, TO 3a cyeT U30UpaTenbHON
ancopOLME aHHMOHOB XJIOpa HAa MeETajule MNOSBMTCS M30BITOUHBIH OTPMIATENBLHBIA 3apsij, B
OnM3neKaIeM clioe pacTBOpa OyAeT H30LITOUHBIH MOJMOKUTENEHEIH 3aps)l H3 HOHOB HATPHA.

7. Ilpu xoHTaKTe MeTaia ¢ ra3oBoH ()a30i NMPOMCXOAMT NEPEXo]i JICKTPOHOB OT MeTaua K
razy. Mexdasnasg noBepXHOCTE 3apsDKaeTCs.

BOIIPOC 4.1.2. Hzyuume nonodicenus, xapaxmepusyioujue Mmexauusm o00pa3osanus
0601N020 €051 UOHO8 Ha npumepe obpazosanus 3018 cyrvghama dapus. Kaxoe uz nux mpedyem
ymounenua?

OTBETHI:

1. TIpu cnuBaHWM BOJHBIX PAcTBOPOB XJjopujaa Oapus u cyibdara HaTpus obpasyeTcst 301b
cynbdara dapus.

2. B 3aBuCHMOCTH OT YC/IOBHH (KOHUEHTpALMsS KOMIIOHEHTOB, TeMIepaTyphl M JpYTHUx)
obpasyrorcs mukpokpuctauky BaSO4 Sosnbiueii niam MeHbLIEH NHCIIEPCHOCTH.

3. Eciu MCXOIHBIE KOMIIOHEHTHI B3SThI HE B CTPOTO CTEXHOMETPUUYECKHX COOTHOIIEHHAX, TO
HOHBI Gapus WK CyIb(aT-HOHBI MOT'YT OKA3aThCsl B 3HAUYUTEIILHOM H30BITKE.

4. Tlpu u3beITKE, HATPAMEDP HOHOB Oapusi, OHM HAYHYT NEPEXOJUTh 3 PacTBOpa B TBEPAYIO a3y
W 3aHHMATh BAKaHTHBIE MECTa, JOCTPAHBAs KPUCTATUIMYECKYIO PEIIeTKY.

5. Ilpu sToMm TBepaas ¢aza npHoOpPETAET MOTOXKUTENLHBIA 3aps, XKUIAKAs — OTPHLATCIBHEIMH.
M36piTounBIe CYNB(AT-HOHE BCIEACTBHE KYJOHOBCKOIO B3aUMOIEHCTBUS IOATSIHYTCS H3
pacTBOpa K agcopOMpOBaHHLIM Ha MOBEPXHOCTH HOHaM Oapusa — obpa3syercss IBOMHOM CroH
HOHOB.

6. Vousl Gapus, BHI3BIBAIOIINE B JAHHOM Cliydae BOZHMKHOBEHHME MEX(a3HOro NOTEHIMaa,
HA3BIBAIOTCSA MOTCHLIHAIONPEACISIIOIMMH.

7. Cynbdar-uoHBIL, KOHLIEHTPUPYIOLIMECS B PpAacTBOPE OKOJIO 3apsUKEHHOH IMOBEPXHOCTH
KPHCTAJLIOB cynb(aTa Oapus Ha3bIBAIOTCS MPOTHBOHOHAMHU.

BOITPOC 4.1.3. Kaxoe u3z onpedeneHuti, Xapaxmepusyioujux 31exmpokuHemuyyeckue
AGLEHUSL, MOJICHO CHUMANb NPOMUBOPEHUCHIM?

OTBETBI:
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1. Slsnenue mepeHoca KHAKOCTH 10N JAEHCTBHEM BHELIHEro JJIEKTPUYECKOTO  II0JI,
HAOMIOaeMOe B KANMIUIAPHO—IOPHCTBIX TENaXx, a TaKKe B OMHHOYHBIX Kanujuispax,
Ha3bIBACTCH IIEKTPOOCMOCOM.

2. TlepemeleHue 4acTHLl JUCTEPCHOH (haskl B IITEKTPUUECKOM TOJE  OTHOCHTENBHO
TOHUCTIEPCHOHHOM CPeJibl HA3BIBACTCS ANEKTPO(POPEIOM.

3. Bo3HHKHOBEHHME Pa3HOCTH IOTEHIMANIOB MEXIY ABYMA CTOPOHAMH MOpUCTOH nuadparMel
TP MPOMYCKAHHM 4MCPE3 HEE BOJBI JIHOO MEXAY KOHUAMH OJMHOYHOIO KalMUSpa MpH
IIPOTEKAHKWHK Ye€PEe3 HErO BOABI HA3BIBACTCS MOTEHIMAIOM TeUeHHS.

4. TlosBieHHE PA3SHOCTH MOTEHLMANOB MEXAY ABYMsI OJEKTPOJAMH, PacloNIOKEHHBIMH  Ha
PasHOH BBICOTE COCY/A, B KOTOPOM OCENaeT (NepeMeIlaeTcs) CYCIHEH3UsI MEJIKOJAUCTIEPCHOTO
KBapla, HasbIBaCTCA MOTCHUHAIIOM OCEeJaHH HITH MOTEHIIHAJIOM CCOHMEHTAIlHH.

5. DIIEKTPOKHHETHYECKHE SABJICHHS TIPOSBISIOTCA TEM cliabee, YeM Mebue YaCTHIbI JUCIIEPCHOM
(hasbl, 1 MCUE3AIOT COBCEM MPHU TIEPEBOJE AUCIIEPCHOMN CHCTEMBI B MOJICKYJISIPHbII pacTBop.

6. IlpuumHa  DIEKTPOKMHETHYECKHX  SBNEHMH  3aKimiouaercs B CYUICCTBOBAHHHU
MPOTHBOIOJIOMKHBIX 3apPA/I0B TBEPAOH ¥ KUIKOH (a3 cucremsL

7. PazHoumeHHOCTb 3apsnoB (a3 HPUBOJMT B Clyyae HEMOIBHKHOIO MOPHCTOTO Tela B
BJIEKTPUYECKOM I0JI€ K IEPEMEILCHHIO MO/IBHXKHBIX TIPOTHBOHOHOB BMECTE C JKUIKOI! (hazoif.

8. CywWHOCTb OJIEKTPOKMHETHYECKHX SBICHHH 3aKIIO¥aeTcs B MEPeNBIDKEHMH UACTHIL
JUCIECPCHOH (asbl M JIMCTIEPCHOHHOI CpeAbl IPH MPHIONKEHHH K CHCTEME pasHOCTH
MOTEHIHANOB HJIH, HA00OPOT, B BO3HUKHOBEHMIO PA3HOCTH MOTEHIHATIOB IPH OTHOCHTETBHOM
nepemeLueHuu (a3nl ¥ Cpejibl.

KOHTPOJIMPYIOUIASI TIPOTPAMMA 4.2.

BONPOC 4.2.1. Ilpoananusupyiime paccyscoenus 0 npupode aneKmpoKuHemueckozo

nomenyuana u yxasicume ouwiubounoe?

OTBETHL:

1. DNEKTPOKMHETHYECKUI MOTEHIHAT — 3TO IEKTPUYECKUI NOTEHIHAN, OTCYHTHIBACMEIA OT
TPAHMIB] CKONMBXCHHS 10 YPOBHS B JKHIKOH (base, JOCTATOYHO YAAICHHOTO OT Mex(asHoii
TPaHUALEI pa3elia.

2. I'panHula CKOJIBKEHHS yCTAHABIMBAECTCA NMPH OTHOCHUTEIILHOM [epeMelleHun $as, HarmpuMep
IPH TEYEHHUH KHUKOCTH BIIONIb TBEPJON MIOBEPXHOCTH.

3. HeB03MOXKHO yKa3aTk TOUHOE MOJIOKEHUE TPAHUIIEL CKOIBIKSHUSI.

4. C jocTatoyHol yBEpEeHHOCTHIO MOXKHO NPEANIONONKUTE, YTO HEPBbI CIIOM MOHOB M TEPBHIil
CJIOH MOJIEKYJT BOJBI, CMaYHBAIOWHAX TBEP/YIO a3y He NepeMeraioTcs OTHOCHTENLHO TBEpIOi
(hasbl MPH TEYECHHH XKUAKOCTH.

5. DIEKTPOKMHETHYECKUH MOTEHIHAT BOSHUKACT IIPH OTHOCHTEILHOM MepeMelienus (a3 mox
JeficTBHEM ITPUIIOKEHHOT0 3JICKTPHYICCKOTO [10JIS1.

BOIIPOC 4.2.2. Paccmompume nonoowcenus, ORUCHLIGAIOWUEC MEXanusm 00pazoeanus
0801020 DNEKMPUYECKO20 CloA UOH06. Kakoe u3 Hux npOMuGOpedum sKcnepumeHmaibHbIM
daunvim?

OTBETHI:

1. Ha rpanuue Boga — TBep/plii Hoaua cepebpa B Boy GyIyT IEpeXOQUTh IPEHMYLIECTBEHHO
MOHEI cepebpa, Tak Kak oHu Dosiee rupaTHPOBAHEL

2. TosepxuocTs Honmpa cepebpa OymeT HMETh HEKOTOPBIA H30BITOK MOHOB HO/a, KOTOPBIHA €O
CTOPOHEKI BOJIbI OyIET HEHTpannu30BaH H30LITKOM HOHOB cepebpa B IPUIIEraloLIeM CIIOE.

3. Dror mpouecc NPUBEJIET K BO3HUKHOBEHHIO MEK(a3HOrO CKauyka MOTEHIHAJIOB,
MPENITCTBYIOMErO AANLHEHRIIEMY IepeXony HOHOB.

4. JIsoiiHo¥ cioi MOHOB OOpa3syercs He CaMONPOM3BOJIBHO, & B DE3YJIBTATE YMEHBIICHHMS
SHEPrHHU NMOBEPXHOCTHOTO CIIOA.

5. B pesynbraTe mpouecca mnepexoja HOHOB YCTAHABIIHBACTCS DPABHOBECHE, KOTOPOMY
COOTBETCTBYET ONpEJe/IeHHOe 3HaUYeHHEe CKAaYKa IOTCHIHAIIOB,
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BOIIPOC 4.2.3. Kaxoe us senenuti nabuodaemcs, eciu icuOKOCHb HOO GAUAHUEM
PAasHOCHU ROMENYUANIOE NepeMeujaemces Yepes nOPUCMmyIo HenooGUIICHYIO MeMBPAny K 0OHOMY
U3 2NeKmpo0og?

. DJIEKTPOTH3

. aneKkTpodopes

. BIIEKTPOOCMOC

. 3¢ dext Kunke
. addexr lopHa

. JJICKTpOaHAIH3.

= L, R =N P N e

KOHTPOJIMPYIOILLIASI TIPOTPAMMA 4.3.

BOIIPOC 4.3.1. [lpoananusupyiime nonosicenuss xapaxmepusyiowue cmpoenue
d6ouinozo  anekmpuyeckozo crosn. Kakoe w3z wuux wue coenacyemea ¢ coepemennvimu
MeopemudecKkuMu U 9KCREPUMEHMATbHBIMU OAHHBIMU?

OTBETDI:

1. JIBoiiHOH 31eKTPHYECKHIl CIOH COCTOMT M3 HOHOB OJHO 3HAKA, OTHOCHTEILHO IIPOYHO
CBASAHHBIX C JAMCHEPCHOM (asodf, M IKBMBAJEHTHOrO KOJNMYECTBA MPOTHBOMONOKHO
3apsKEHHBIX KOHOB, HAXOUILIMXCS B JUCTIEPCUOHHOIE cpene BOIM3U Mek(azHOl MOBEpXHOCTH.
2. 3aps1 HA TOBEPXHOCTH TBEpHOH AMCnepcHOH (asbl B MEPBOM  NPHOIMIKCHHH
paccMaTpHBAeTCA Kak HOBCpXI—IOC’I‘HB{ﬁ 3apsim.

3. JlBoiinoi anexTpuyeckuii croif o6pasyercs B pe3yiabTarte W30UpaTeNbHO aacopOIMM OIHOTO
U3 HOHOB, MPHCYTCTBYIOLHX B AHCIICPCHOHHOI Cperie.

4. JIBoHHOM 3eKTpuuecKHil cioii Ha Mex(]asHoil rpaHHIE TBEpIOE TEJ0 — IKHIAKOCTH
NPECTABIISICTCS KaK IUIOCKHA KOHAEHCATOP, OHA 00K/Ia1Ka KOTOPOI'o CBS3aHA C TIOBEPXHOCTEIO
TBEPJIOro Tena, a Apyras, Hecyluas NPOTHBOIIOJIOKHBIH 3aps/l, HAXOMUTCS B JKHAKOCTH BOIH3M
TIOBEPXHOCTH.

5. BernencrBue TEMIOBOrO IBUXKEHHS HOHOB IIPOTHBOMOHBI pAccCesHbl B JKHAKOH dase He
HEKOTOPOM PacCTOSHHH.

BOIIPOC 4.3.2. [lpu xaxux 3HQYeHUAX S]EKMPOKUHEMUMECKOZ0 ROMENYUANa 6
MULAUCONLMAX OUCNEPCHAS CUCIMEMA MOJNCEM CHUMAMbCS YCMOTHUBOTI?

OTBETHI:

1:0.:.30
2.0...50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Kakoe uz ypasnenuii coomeemcmayen meopuu chpoexus 080HH020
NEKMPUYECKO20 031, npediodicennon IlImeprnom?

1= U=i§0

47d
@
2 =c,exp| -——
—
3. £=4anQg/ el
D +zFg
4, ¢ = -
c_ coexp( o7 ]

5. =4anl /el
BOIIPOC 4.3.4. Hzyuume onpedenenus, xapakmepusyioujue cmpykmypy Muyeiiol

{m[Fe(OH )] nFe’ -3(n—x)CI3xCl™

Karoe uz nux nemouno?
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OTBETHI:

1. m — 4yucso HEHTPATBLHBIX MONEKyYII, 00Pa3yIOIIMX arperaTsl

2. n — 9HCO NOTeHIHANOOPA3yIOIUX HOHOB

3. 3(n-X) — 9MCIIO NPOTHBOHOHOB, HAXOAAIMXCS BONH3H MOBEPXHOCTH

4. X — YHCIIO IPOTHBOMHOB, PACCESHHBIX B XKHAKOH ()ase HA HEKOTOPOM PACCTOSHHE OT TPaHHUITEl
paznena

5. (n-X)+X — YMCIIO HOHOB, HAXOAAUMXCA B JU(PY3HOHHOM CIIoe.

YCTOHYUBOCTh U KOAT'YJISIIMS JUCHEPCHBIX CHCTEM

KOHTPOJIMPYIOUIAS ITIPOTPAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymeepaicoenuil, xapaxmepusyiowux ycmoinugocns ducnepcnlx

cucmem, Hatidume Hemoynoe.

OTBETHI:

1. YCToifunBoCTE IMCNEPCHBIX CHCTEM XapaKTePH3YeTCsk HeH3MEHHOCTBIO BO BPEMEHH pasmMepoB
HaCTHIL INCTIEPCHOM ()askl H COXPAHEHHEM HX PABHOMEPHOIO pacrpe/ie/ieH s B JUCIIEPCHOHHOR
cpene.

2. Bee ucnepcHble CHCTEMBI TEPMOMHAMHUYECKH He YCTOMMHBEL

3. KuHeTH4ecKol HA3EIBACTCS YCTOHYMBOCTH JMCNIEPCHONH CHCTEMBI 10 OTHOIICHHIO K
TPaBHTALHMOHHOMY HJIM LEHTPOOCIKHOMY TTOJIAM.

4. Koarymsiumst — npouecc CIMIaHus YaCTHIL JUcCepcHoi daser B Gojee KpynHbe arperarsl,
NPHBOJAIIKH K NOTepe KMHETHYECKOH ycToHdMBOCTH, pasjenenuio (a3 M, Kax CIEACTBHE, K
Pa3pyIICHUIO CUCTEMBL.

5. ArperaTMBHOH YCTOIYMBOCTBIO HA3LIBAETCS CNOCOGHOCTH CHCTEMBI NIPOTHBOCTOSATH
YKPYINHEHHIO YacTHL JUCIIEPCHOH (hasbl.

6. Koarymstel, ofpasyiomuecss B pesy/bTaTe arperaniii YacTHI] aucnepcHoit a3l
NPEACTABIAIOT COGOH OCaiKu pasNMuHON CTPYKTYPBI: pPBIXJLIC, IUIOTHBIE XJIONBEBHAHBIE,
BOJIOKHHCTBIE, KpHCTALIONOA00HEIE.

BOIIPOC 5.1.2. Hsyuume nonooicenus pasvacusiowue npupody Yemoimueocmu

Konouoneix cucmem. Karxoe uz nux owubouno?

OTBETBHIL:

1. Ha 6nu3kom pacCTOsIHUM MEXIY KOJUIOMAHBIMH YaCTHIIAMH JEHCTBYIOT MEXMOJIEKYJIAPHEIC
BaH-JIEP-BAAIbCOBBIC CHITEL.

2. Hannume ABOMHOrO 5NEKTPHYECKOTO CIIOS HA MOBEPXHOCTH KOJUIOMAHBIX YACTHI HCKIIOUAET
B3aUMOJIEHCTBHE MEXY HHMH.

3. VCTOHYMBOCTE JMCIEPCHBIX CHCTEM OOYCTIOBNCHA COOTHOIICHHEM MEXKMOJNEKYISPHBIX CHIL
NPUTSKEHHS M 9NIEKTPHYECKUX CHIT OTTAIKMBAHU.

4. BO3MOXHOCTb CYIICCTBOBAHUS AMCIIEPCHON CHCTEMBI 0GYCIOBICHA HAIUYHEM HEKOTOPOTO
JHEPreTHYECKOro  (NOTEHUMANLHOro)  Gapbepa, KOTOPBIi  NPENSTCTBYeT — CONMKEHHIO
KOJUIOMJHBIX YAaCTHIL X X CITHIIAHHIO.

5. Kunernueckas yecToHUMBOCTE OTIPEENIeTCs pasMepaMH YacTHIL,

BOIIPOC 5.1.3. Kakoe u3 nepeuucnennvix 6030eiicmeuti He MONCEm GbI36AMD

Koazyrayuio 2uopo3ons?

1. I3aMeHeHHe TeMIepaTypsl

2. MEXaHHYECKHE BO3/ICHCTBHS

3. nobaBieHne NOBEPXHOCTHO-AKTUBHBIX BEIECTB
4. BBeJICHHE NEKTPOJIHUTOB

5. DIEKTPOMArHUTHOE H3IYUCHHE.

BOIIPOC 5.1.4. Onpedenums rkowcmanmy ckopocmu KOG2yAsyul, eciu 6 00HOM
Kybuueckom mempe 30ns ucxodnoe konuvecmeo wacmuy pasno 5-10'% a epems nonosunnoii
koazynsyuu cocmaeéagem 10 c?

OTBETH:
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KOHTPOJIMPYIOWIAS ITIPOTPAMMA 5.2.

BOIIPOC 5.2.1. Hzyuume nonosicenus, xapaxmepusyiouue cyujHocms cmaounusayuu

oducnepenbix cucmem. Karxoe us nux npomusopeuuso?

OTBETHI:

1. Ha mexdasnoit nopepxnoctu paszena ¢asa — cpena o6pasyercs MOBEPXHOCTHBIH ol U3
MOJICKYJ cTabuiu3aropa.

2. Tlonnas ¢HKCAUUs IHCHIEPCHOM CHCTEMBI OOYCIOBIMBACTCA TEM, YTO BBHICOKOBS3KHIL
CTAOMIM3MPYIOLIMIE CITOH HE BBIABIMBACTCA NIPH CTOJIKHOBEHHMH YACTHIT IMCTIEPCHOI (asb.

3. Crabunusupyromumu CBOKCTBAMH 00JanaloT ancopOLHOHHBIE CIOM OPHEHTHPOBAHHBIX
MOBEPXHOCTHO—AaKTHBHBIX BELIECTB: O€/IKH, MBLTA M APYTHE.

4. Ilpounocts afcopOUMOHHOrO CNOA HapacTaeT ¢ ysenuuenuem pH cpembl W MOBBILICHHEM
KOHIIEHTPALUS TIOBEPXHOCTHO-AKTHBHOTO BEIECTRA.

5. Ilpemen nosblueHUs CTaOHIBHOCTH JHCIEPCHBIX CHCTEM — 0Opa3oBaHHE CIUIOMIHBIX
IIPOCTPAHCTBEHHLIX CTPYKTYp-TeeH.

BOIIPOC 5.2.2. Koazynayus KONNOUOHIX CUCIEM MOJICEM RPOUCXOOUMb OO GLUSHUEM
paoa ¢axmopoe. Kaxoil uz nepeducientvix pakmopos umeem nausadicneiiuiee meopemuyeckoe
U npakmuyecroe Havenue?

1. Crapenne cucTeMsl

2. M3MCHEHNE KOHLEHTPALMH JUCIIepCHOM (hasbl
3. MexaHu4ecKue BO3eHCTRUS

4. U3MEeHeHHe TeMIIepaTypEl

5. nobasneHHE HTEKTPOJHTOB

6. peiicrBue cBeTa,

KOHTPOJIUPYIOIIASI IIPOTPAMMA 5.3.

BOIIPOC 53.1. [Ilpoanarusupyiime nonodicenus, xapaxmepusyioujue Oelicmeue
INEKMpONUMOG  Ha 3016, Kakoe w3 Hux He OmMHOCUMCS K NpAsUAGM  KOG2YRAyUU
INCKMPORUMAMU?

OTBETBHI:

1. Koarynupyromum aefictsieM o6TafaroT He BCE HOHBI JIEKTPONIMTA, @ TONBKO Te, KOTOPHIE
MMEIOT 3apsi/i IPOTHBOIOJIOXKHEIH 110 3HAKY 3apsly KOJUIOMAHOM YaCTHIBL.

2. s navana KoaryJisiuu HeoOX0AMMO MPEBBICHTS HEKOTOPYI0 MUHAMATBHYIO KOHICHTPALHIO
9NIEKTPOJIUTA B 30JI€.

3. Tlopor koarymsumum -—— 5TO BCIMYHHA, XapPAKTEPU3YION[As YCTOMYMBOCTE 30/ K
SMIEKTPOJIHTAM.

4. Koarymipyiomast cuia uoHa tem Gosbine, yeMm GOJNbLIE €ro BaleHTHOCTb, H BO3PACTacT C
YBEJIMYEHUEM pajiiyca MOHA [IPU OJIMHAKOBOM BAIIEHTHOCTH.

5. KoaryJisiust 30515 IPOMCXOUT B Pe3yIbTaTe H3IMCHCHHS KOHLEHTPALUH JMCIIEPCHON (a3sl H
HPHBOJUT K 00pa30oBaHUIO 0CAAKOB — KOAryJysiToB

BOIIPOC 5.3.2. Hsywume npednoceiiku, Ha OCHOGANUU KOMIOPbIX pPA3GUEAIOMCA
npedcmasienus 0 xoazynayuu xoanoudos. Kaxaa us nux ne ywumoisanace Cmonyxosckum 0is
nocmpoenus meopuu bvlcmpoil koazyrayuu?
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OTBETHI:

1. Mexny wdactumame JMCIIEpCHOH ¢)assl AEHCTBYIOT —CHIIBI NPUATKEHUA H  CHIILI
IICKTPOCTATHYECKOTO OTTAIKMBAHMUS.

2. Ilpn cOmwxenus vacTull JucrepcHoH (assl B mpomecce GPOYHOBCKOTO ABKGKEHHS Ha
AOCTaTO4HO OJNIU3KHE PACCTOAHHSA YaCTHIBI CIIMBAIOTCS, 00pa3ys arperar.

3. CxopocTh KOAryasIuy ONpeAeILeTcs YaCTHUHOMN KOHIEHTPALMECH 110JIS U TEMIIEPATYPOIA.

4. Ilpu CTONKHOBEHHSX NEPBHYHBIX YaCTUL[ 00pa3yloTCS CHAYana BTOPHYHBIC, a 3aTeM
TPETHYHBIC K DOJIee CIIOKHBIE,

5. CxopocTh arperaTHpoOBaHHs CYIIECTBEHHO 3aBHCHT OT IPHPOZBI CHII, JEHCTBYIOLTUX MEX/Ty
YacTHLAMU JUCTIEPCHOM (asbl.

CTPYKTYPOOBPA3OBAHHME U CTPYKTYPHO-MEXAHUYECKHUE
CBOUCTBA JUCHEPCHBIX CUCTEM

KOHTPOJIUPYIOIAS ITPOI'PAMMA 6.1.

BOITPOC 6.1.1. Kaxoe uz yrazammeix c60iiCme He CGH3ANO HENOCPEOCHGEHHO CO
CMPYKmMypot OucnepcHoil cucmest?
OTBETHI:
1. anacTHYHOCTD
2. TEeKY4ECTh
3. BA3KOCTH
4. cMauHBaEMOCTh
5. ITaCTHYHOCTh
6. IPOYHOCTD.

BOIPOC 6.1.2. Kaxoe uz nonoicenuil, Xapaxmepusylomux Cmpykmypbl OUCHEPCHbIX
cucmeM, AGNACMCS Hegepivim?
OTBETBI:
1. CtpyxkTypa — 5TO NpPOCTPAHCTBEHHBIH Kapkac — CeTKA, 00pa3oBaHHLIH CBA3AMH ATOMOB,
HOHOB, MOJICKY I, MULIEIUI, KPUCTATHYECKAX OTPOCTKOB M YaCTHI[ KOJUIOUHBIX Pa3sMEPOB.
2. B KOJJIOMAHBIX M MUKPOrETEPOTEHHEIX CHCTEMAX pasiNyaiOT THKCOTPOIHO —oOpaTHMBbIE,
WJIH KOAryISIIMOHHEIE CTPYKTYPhI, H HEOOpaTHMO —pa3pyIlaloutecs, HiIH KOHAEHCAIIHOHHO-
KPHCTAJUIH3aUHOHHEIC CTPYKTYPBIL.
3. KoaryssauuoHHas CTpyKTypa 06pasyercs CUEIeHHeM NePBUYHBIX YaCTHIY JHUCIIEPCHOH (hassl
BaH-IEP-BaabCOBBIMHU CHJIAMH.
4. KonjencauMoHHas CTpyKTypa BO3HHKAeT B pe3ylibTare 00pa3oBaHus NPOYHBIX XHMHYECKHX
CBA3EH MEXKY 4aCTHLIAMH AHCHEPCHOH (asbl.
5. KpucrauusaunoHnbsie CTpyKTYpbl GOPMHPYIOTCS B IPOLECCE BBIKPHCTAIIH30BBIBAHMS HOBOM
(a3bl BCIEACTBUE CPAIIUBAHUA KPHCTAILTHKOB.
5. IIpoyHOCTH  KOAryJsIIMOMHLIX  CTPYKTYp  3HAYHTENBHO  MpPEBHIIAET  MPOYHOCTH
KOHJACHCALHOHHBIX M KPHCTATH3AIHOHHEIX.
6. I'eneoOpasoBanyie — 3TO BOZHUKHOBEHHE NPOCTPAHCTBEHHON CETKM M3 YACTHIl AHCIEPCHOM
a3kl B ETISIX KOTOPOH HAXOAKTCA Cpejia.
7. Coenuguyeckoe CBOHCTBO KOATyJSIHOHHBIX CTPYKTYP — CIOCOBHOCTh CAMOTIPOM3BOIBHO
BOCCTAHAB/IMBATE CBA3H MEKIY YaCTHLAMH, Pa3pyLICHHEIE TIPH MEXAHHYECKOM BO3JICHCTBHH HA
CHCTEMY.
8. CrHepesuc — sBIEHHE CaMONPOH3BONBHOTO YMEHBINEHHUs PA3MEPOB Telis TIPH COXPAHEHHH
Cr0  CTPYKTYpel € OJHOBPEMEHHHIM BLUIETEHWEM M3 HEro MAMCIEPCHOHHOH Cpejsl,
COACpIKaLLEHCS B NIETIISX.
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KOHTPOJIMPYIOUIASI TIPOT'PAMMA 6.2.

BOMPOC 6.2.1. Cpeou nonodicenutl, xapaxmepusyioujux CIMPYKmMypbt U COUCMEA
KOANOUOHbIX cucmem Hatdume owubounoe?
OTBETBI:
1. ObpasoBanne CTPYKTYp B KOJUIOH/IHBIX CHCTEMAX — PE3yTIbTaT CUEIUICHHS, CPACTAHNS YaCTHII
RUCTIEPCHOH (hasbl MO/ BIMAHHEM JIEHCTBYIOUMX MEXIY HUMM (PU3MUECKHX HIH XHMUYECKHX
CHIL
2. Tlponecc o6pa3oBaHUsl CIPYKTYPhI H CBOMCTBA CTPYKTYPHPOBAHHBIX CHCTEM 3aBHCAT OT
CBOHCTB NOBEPXHOCTH 4aCTHIL AMCIIEPCHOI (asbl, € HEOMHOPOAHOCTH, XUMHIECKOTO CTPOCHHS,
(hopMBI M APYTHX.
3. OCcHOBHbIE THOBI CTPYKTYp: KOAry/ISIIHOHHBIE, KOH/ICHCAIOHHBIC W KPHCTALIH3AHOHHEIE,
pasinyMe ONPEACIACTCH UPHPOMOH CHJI CUEIUIEHHS, [CHCTBYIOIMX MEXIy 4YaCTHIIAMH
JIMCnepcHoi (a3bl.
4. Crpykrypa, ofOpasylowasics B pe3y/IbTare CpacTaHMsA KOJUIOHMAHBIX YAaCTHI[ B CIUIOIIHON
MPOCTPAHCTBCHHBIH KapKac-CeTKy IO JeHCTBHEM BaH-/ep-BaaibCOBLIX CHII HA3BIBACTCA
KOHIeHCAllHOHHOH,
5. KoaryianMoHHBIE CTIPYKTYPBl BO3ZHHMKAIOT B pE3YNbTATe IOHMIKEHMS arperaTuBHON
YCTOHYHBOCTH AHCTICPCHOM CHCTEMBI Iy T€M CUEIICHHS NEPBUYHBIX YaCTHIL JUCTIEPCHOM (asbl B
NPOCTPAHCTBEHHEBIE KApKaCHI.
6. Ecii 00peMHBII Kapkac—ceTka (OpMHPYETCs 3a CHET XHMHYCCKUX CBS3eH aToMOB, MONEKYT
MJIH KPUCTA/UTMHMECKHX CPOCTKOB, a AUCICPCHOHHAS Cpeja 3aKkiIloueHa B siuelKax Kapkaca, TO
CTPYKTYpa CHCTEMbI Ha3bIBACTCH KOHACHCALIHOHHO—KPHCTAUTH3AIIHOHHOI.
7. Cneunduueckoe CBOHCTBO KOAryJISLHMOHHBIX CTPYKTYP — THKCOTPONHS — CIOCOGHOCTB
CaMOIIPOH3BOJIGHO BOCCTAHABIMBATLCS MOCTIE NPEKPAILEHHS MEXaHHYECKOr0 BO3/ICHCTRHUA.
8. XapakTepHOe CBOMCTBO THKCOTPONHBIX CTPYKTYp — OJIACTHYHOCTB. llmacTHuHEIe Tena
HeOOPaTHMO U3MEHSIOT PasMephbl M (JOPMy MO JEHCTBHEM BHELIHMX CHJI; TIOCITE HpeKparieHus
BO3JIEHCTBHSI H3MEHEHHS OCTAIOTCH.

BOIIPOC 6.2.2. IIpoananusupyiime onpedenenus, xapaxmepusyioujue ceoticmed
CMpYKmyp u navoume ouwiubounoe?
OTBETHI:
1. OOpasoBanue CTPYKTYpBl, OXBATHIBAIOLUEH BeCh OOBEM JHMCNEPCHOM CHCTEMBI, BO3ZMONKHO
TONBKO IIPH ONPEACICHHOH KOHLEHTPAlMM YacTHI[ JHUCIICPCHOM (asbl, JOCTATOYHOM s
IIOCTPOEHHSI LENHLHOTO KapKaca.
2. Cpa3b MeXOy BS3KOCTBIO KOJUIOMJHOM CHCTEMBI M CONEPYKAHHEM IWCHepcHOH (asbl

ONMCBIBACTCS ypaBHeHHeM 77 =17,(1+-K-@), rae 1 u no — BA3KOCTb cUCTEeMbl U cpefpl; K —

KOHCTaHTa, onpezesieMas (OpMOH yacTHll; @ — obbeMHas Jons aucrepcHoil ¢gasbl B obbeme
CHCTEMBI.

dau
3. Terienne BiI3KHX TEJl ONMCHIBACTCS 3aKOHOM P = ?}E, rae P — manpsukenue cnpara; U —

MHHEHHAs! CKOPOCTD TECUEHHUS; X — KOOPAMHATA, HOPMATBbHAS K IIOTOKY; 1) — BA3KOCTh CPEJIbL.
4. BA3KOCTb JMCIEPCHBIX CHCTEM — HEIOCTOSHHAS BeiuuvHAa. Ee 3HaueHWe 3aBHCHUT OT
YCIIOBUH OIMpeENIeNneHnst, 0T CKOPOCTH TEUCHHSI,
5. BA3KOCTh Tena OTAMYAKOTCS OT IIACTHYHBIX TEM, YTO TEKYT TNpPH JIHOOBIX HAIPSDKEHUSIX.
Hamiaume cTpyKTyphl H3MEHSIET XapaKTep TeYeHM .

BOIIPOC 6.2.3. Ha xaxom u3 2pa@ukos npedcmasiena xapakmepras 3a6UcUMOCb
BAZKOCMU OM NANPSIICCHURA CO6UA QNS CEAINO-OUCNEPCHOU CMPYKNYPUPOSAHNOT CUCHIeMbL?
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OBETBI:

e st
S UE I

|

e g s

DoHJ| OUEHOYHBIX CPEACTB JUTS MPOBEICHMs ATTECTANMH YPOBHSI c(hOpMUPOBAHHOCTH
KOMIIETEeHLHH 00y daroIumXcst 10 JUCUHIUIHHEE 0QOPMIISETCS OTASTBHBIM JIOKYMEHTOM.

6. YYEBHO —- METOJUYECKOE U HH®OPMAIMOHHOE OBECTIEYEHUE
JTACIUTLIMHBI

6.1. Kunroodecme4eHHOCTR

Haumenosanue IHTEpaTypsl: aBTop,
Ha3BaHWE, BU] U3JaHHA,
H3JaTebCTBO

Ton w3nanusn

KHUI'OOBECITEYEHHOCTL

n3nanuii B 6ubaunorexe Bnl'Y B

KonuecTBo 3Kk3eMmispos

coorsercTBHH ¢ GI'OC BO

Hanuyue B anexTpoHHoi
6ubnnorexe Bal'V

1

2

3

4

OcHoBHas nureparypa*

1. Botouxuii C.C. Kypc konnouanofi
XHMHH: YueGHIK 2-€ U3/, - M.;
Kumus, 1976. - 512 ¢,

1976

102

2.bpunpuxcoepr I.A. Kypc
KomnouaHol xumun: yueuuk, — JI.:,

2010. 416 c.

2010

86

3. Mapkos B, @, Mackaesa JI. H.
Bpycuuupina JI. A. Anekceera T. A.
KonnouanHas XuMus: NpUMepEl 1
3agaun: Yuebuoe nocobue - 2-¢
u3l., crep. - M.:®dnunrta, U3p-so
VYpan. yH-Ta, 2017. - 188 c.

2017

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

4.0npweeckuit  M.B., opodeena
H.B. Konnounnas XHMHSL.
[TosepxHOCTHBIE ABNCHHUA H
JHcnepcHele cucTeMbl. PeiiTuHropas
CHCTEMA OPraHM3auMM W OUCHKH
camMocTOATENLHON paboTel cTyneHTa/
Yueb. nocobue. Bal'V, Bnagumup. —
2003. -70 c.

2003

http://dspace.www1.vIsu.ru/
handle/123456789/562

5.Npaktnueckue paGoTsl mo
KosionnHoi xumuu. nnsesa JILI1.,
Cynakosa H.H., Benoycosa B.H.,
Munaxosa T.C., Mamouror I'.B,
VuebHoe nocodue. 2015. 244 c1p.

2015

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

,[l,Ul'IO.T[H HTEJILHaMA IMTEpaTypa

1.Ponun B.B. ®usnueckas u
KOMIOHIHAs Xumus: yueOHoe
nocobue. — CTaBpomnons:
AI'PYC, 2013. — 156 c.

2013

10
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JUCT IIEPEYTBEPKJEHUSI
PABOYEN ITPOrPAMMBI JUCLUIJIMHBI

PaGouas nporpamma ofo6pena Ha yueOHEIH rofx

ITpoTokon 3acenanus Kagpeapnr Ne or roma

3asenyromuit kadenpoi

Pabouas nporpamMma ofo0peHa Ha y4eOHBII To7

ITporoxon 3acenanus xadeapsr Ne oT roga

3aseayrouuii xadeapoii

Pabouas nporpamma ogo6pena Ha yueOHEIH rox

[TpoTokon 3acenanua kadeapsr Ne oT roja

3aBenyrouuii kaheapoii
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JIMCT PETUCTPALIMU U3MEHEHUI
B pabouyi0 NporpaMmy AMCUMIIIMHE]
KOJIVIOHJHAA XHMU

obpasoBareibHOM MporpaMMel HanpaeieHust noAroTosku 19.03.02 «ITpoaYKTEI IUTAHMS U3
PaCTUTENLHOTO CHIPBS»
«Texnonorns xneda, KOHAMTEPCKUX U MAKAPOHHEIX U3ICIHI)

DaxanaBpuar

Homep BHeceHbl u3MeHeHus B YacTH/pasaebl Henonuurens OcHoBanue
H3MEHEHHS paboueil nporpaMMel DHO (nomep 4 jata npoTokona
saceaHus Kadenpbl)

3aB. kadeapoi /
lToodnuce DHO
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3. Opanuesa H. H. Besruna 10, A. 2013 hitp://znanium.com/catalog/
Pomanenxo E. C. Bonocosa E. B. product/514197
Konnoupnas xumun: yuebroe
nocobue. - Crapponons: ITaparpad,
2013.-52c.

6.2. Tlepnoamyeckue H3AaAHUs

1. Boma: XUMHs H 9KOJIOTHSL.

2. Copbronnsle 1 XpoMaTorpadHuecKHe poLECCEl.

3. Environ Technol.

4. Boctouno — EBponeickui skypHast nepeioBbIX TEXHOIOTH

6.3. Hurepuer — pecypcni

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

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

4. http://elibrary.ru/

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

7. MATEPHUAJIBHO - TEXHHYECKOE OBECHEYEHUE JUCLHUILJIUHBI

ﬂJ]}i peannu3anun JAHHOH NUCHUIIHHBI HMEIOTCS CHICIHAILHEIE NOMELICHHA AT TPOREICHHSI

BAHATUH JCKYHONHO20 mund, 3ausamuil 1abopamopiiozo mund, pynnosuix u uHOUGUOYALLHEIX
KOHCYIbMAYUN, MEeKYUje2o Konmpons u npomedcymounoi ammecmayuu. JlaGoparopasie u
JEKLUHOHHBIC 3aHATHs POBOJSTCS B ayj. 331-1 «Dusnuyeckas 1 KOIUIOMIHAS XUMHSD).

Ilepeuensr HCHOJIB3YEMOIO JIMLECH3HOHHOIO nporpammuoro obecneuenus Windows 7,
Microsoft Office 2010.

—

PaGouyio nporpammy coctasun _a.X.H. npod. Kyxtun B.A. Lef 105ec i
(®HO, noanucs)

Penenzenr _
(mpencrasutes paboronaresist) renepanbiblii jupekTop 3A0 «bMTy k.1.1. [ToBopos A.A. 7/['-“
(mecTo paboTsl, pomkHocTs, PHO, nopnues) /
[Iporpamma paccmorpena u ojjo0pena Ha 3aceJlaHuu Kadeapsl XUMHH
[Iporoxon Ne /o or 25, &4 107/ rona .
3apenyrouuit kadenpoii  jux.H. npod. Kyxrtun B.A. _j'_.;_f__,néfﬂ'r‘“
(PHO, nonmuew)/
Paboyas nporpaMma paccMOTpEeHa H 000peHa Ha 3acejanui yueOHO-MEeTOIMYECKOH KOMUCCHH
nanpasnenust 04.03.01«Xumisa»

ITporoxos Ne /0 ot 2308 242/roja -
[Tpencenaresns KOMUCCHH nx.H. mpodh. Kyxrun B.A... ,,-/' o prestry
(PHO, nonnucs)

)




