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1. LEJIM OCBOEHUSI JUCIUATIIMHBI

U,GJ'II)IO OCBOCHMWS NHCHHUITITHHEI IMOBCPXHOCTHLIC ABJICHKA M THCIICPCHBIC CHCTCMBI ABJIACTCAL
YI‘leﬁ.FIeHHC 3HAHHH B obnacTH C‘IIGIJ.H(l)I/I'—IECI(HX CBOUCTRB JAUCIIEPCHBIX CHCTEM, KOTOPLIE BXOJST,
KaK cocraBHasd 4acTb BO MHOIHC TCXHOJOIHYCCKHC IPOLECCChl H HIHPOKO HCIIOIB3YHOTCH IIPpH
MOIYYCHHH pa3jIivHbIX MATECPHAJIOB, OCHOBHbLIC CBOHCTBA KOTOPBIX 3dBHCAT OT AHCHEPCHOCTH,
IMpHPO/BL NOBEPXHOCTH H CBA3aHbI C 3dKOHOMCPHOCTIMH CTP}'KTYPOOGPZIBOB&HHH.

3anaum: H3YHCHHC SIBJICHHH [IPHCYLIUX HHCIICPCHBIM CHCTCMdAM, HCCICI0BAHUC (l)HBHKO-
XUMHYCCKHX CBOHCTB H SaKOHOMGpHOCTGI‘:I H WX U3MCHEHHH B KOJITOUIHBIX pacTBOpax.

2. MECTO JJUCHUIVIMHBI B CTPYKTYPE OIIOII BO
JMCUMIUIMEA TOBEPXHOCTHBIE SIBJICHUS U JUCHEPCHBIE CHCTEMBbl H3ydaeTcs B 00s3aTeIbHOit
yacTh yueOHOro 1iaHa,
ITpepekBU3NUTEl JUCIMILUIMHBL: HEOpraHuyeckas XHMHs, opraHuueckas Xumus, Qusuxa,
maremarika, GpuzndecKas XUMus.

3. TNIAHUPYEMBIE PE3YJILTATbBI OBYUEHUS 1TO JUCIHUAITIJIMHE
rlﬂﬂHpreMb]e pe3y1bTaThbl OﬁquHHH o AUCUHHINIMHE, COOTHCCCHHLBIC C INIAHHPYCMBIMH
pesyapraramu ocsoenus OI1OIT

Koj,
(hopMupyeMbIX
KOMIIETeHITHH

HaumenoBanue
OLIGHOYHOIr0 CPEJICTRA

[Tmanupyemeie pesyibrarsl 00yueHHs 110
JMCIUIIIIMHE, B COOTBETCTBUH ¢ HHAUKATOPOM
JIOCTHIKCHH A KOMI’IST&I'I]I,HH)

HUuaukarop Pesynprarsl 00ydeHus
JIOCTHIKEHUSI 110 JIMCIUITIIHHE
KOMITETCHIIUH
ITK-6 Criocoben | TIK-6.1. 3naer ocHoBbl | 3naem: npaBuia
[POU3BOUTE (HU3HKO-XHMHUECKHX IIPUEMKH, METO/Ib]
TabopaTopHbIC | METOJOB HCClIeAoBaHuA | 0100pa W IOArOTOBKH
HCCICNOBAHMS, | OOBEKTOB OKpYXAKOIIEH | Mpod M XHMHYECKUX
AHAIIN3LI cpe/ibl; 00pa3uoB K aHanu3y, Jisi
0TOOpaHHBIX I1K-6.2. VYmeer | OLLEHKH HSKOJIOIHYECKOro
npob U | IPOM3BOIUTH COCTOSIHHS 0OBEKTOB;
oOpasuos  uid | nJaboparopHbie Vmeem: IPOBOJUTH
OLEHKH HCCIEIOBAHUS, 3aMepEl, | JabopaTopHbIe Tectrl, BOnpock!
DKOJIOTHYECKOTO | QHAJIM3bl  OTOOPAHHBIX | MCCIIEIOBAHMS, AHAIM3EI
COCTOSIHUSA npupoaHelX  o6pasnos; | oroOpaHHBIX  1pob  H
00BEKTOB. PaccUHUTHIBATE 00pazoB
IpeeIpHO Bnadeem: 0a30BLIMHU
JIOILYCTUMBIC HABBIKAMH
konuenTpauun  (ITJJK) | ucnons3opanus
BPCAHBIX BELLECTB | COBPEMEHHOI
TEXHOTEHHOI 0 arnnaparypbl IIpH
XapaxTepa; paboTaTh Ha | IPOBEACHUH  HAy4YHBIX
AHAITUTHYCCKOM HCCIIeJOBaHMIA;
naboparopHom mMerosamMu  0e301acHoro
o0opy10BaHHH; oOpareHus c
[TK-6.3. Brnazeer | XUMHYECKHUMH
METOJIAaMH  [IPOBEJICHUSI | MATEpUalaMi C YYETOM
HKOIOIMUECKOTr0 HX (u3uuecKux H
MOHHUTOPUHTA. XUMHUECKUX CBOMCTE.
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4. OFBEM U CTPYKTYPA JUCLUIIJINHLI
TpynoeMKOCTb JUCHHIUIMHBI COCTABISICT 5 3a4eTHbIX exunui, 180 yacos
Temarudyeckuii mian
®opma o0yueHHs - ouHAas

Ne Haumenosanue tem Kourakrhas padora Dopmel

n/n pas3jenon o0yvalommnxcs ¢ TEKYLIEro

AHCLMIUTHHBI o neparornyeckum pabotaukom | Camocroste KOHTPOJIS
e g JIbHAs YCNERAaeMOCTH,
5 z ‘U - pabota thopma }
= 2 % E § MPOMEXKYTOUHOI
O| 5 S g 8k aTrecTauuu
= T [ ¥z
z |E |EE gz2|58¢8
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= Ew Raoa|Q=z=s

I Beenenue. Copep:xanue | 7 1 4 - 1
H 33/1aul Kypcea.

2. MonexkynspHo- 7 2-4 12 12 1
KHHETHYeCKHe "

ONTHYECKHE  CBOiiCTBA
AHCNEPCHBIX CHCTEM.

3% TepMmoauHaMuka 7 5-6 10 12 I Peiituur
MOBEPXHOCTHBLIX KOHTPOJIb
ABJIEHHIA. Nol

4. Ancopbdums Ha| 7 | 7-10 | 12 12 2
MOBEPXHOCTH  pasjerna
thas. Kanunnapheie
ABJIEHH.

& DNEeKTPOKHHETHYECKHE 7 [ 11-13 | 12 12 2 PeiiTunr
ABJICHUS B JMCHEPCHBIX KOHTPOIb
cHCTEMAaX. No2

6. YeToiiunBocTs 7 | 14-15 | 10 12 1
AUCMEPCHDBIX CHCTEM,

1 OcHoBBI $usnko- | 7 | 16-18 | 12 12 1 Peiiruuar
XHMHYECKOH MeXaHuKH KOHTpONb
JIUCTIEPCHBIX CHCTEM, Ne3

Bcero 3a 7 cemectp 72 72 9 Oxzamen (27

4ac.)

Hannuue 8 aucupnnude KIT/KP

Hroro no aucuuninie 72 72 9 DK3aMed (27 gac.)

Conepmanne JEKIHOHHBIX 3aHSTHH MO JUCHHIIJIHHE

Paspen 1. Beenenne. Cosepikanme 1 3a1a4gu Kypea.
Tema 1 Honamue 0 no6epXHOCMHBIX AGICHUSX U OUCREPCHBIX CUCMEMAX.

Conepixanue TeMbl, J{HCIIEPCHBIC CHCTEMBbI KaK OCOOBIH KJIACC IETEPOreHHBIX CHCTEM.
Bospacranue pojM  €CTECTBEHHBIX IPaHML[ pasjeila [0 Mepe YBeJIHYEeHHS CTeleHH
pa3apoONeHHOCTH  OJHOH  WJIM  HECKOJbKMX (a3  reTeporeHHoil  cucremMbl.  Mepsl
pa3apoBIEHHOCTH JIMCTIEPCHOM (pasbl.

Knaccuukanuusi MCIEPCHBIX CHCTEM M0 arperaTHoMy coctosiuio ¢as, mo dpopme u
pasMepam YacTHIL JUCTIepcHO (pasbl, HX KOHIIEHTPAIMKA | IO JIPYTUM TIPH3HAKAM.

Cxo/IcTBO M pa3snuuue KOPHYCKYJSIDHBIX BBICOKOJIMCIIEPCHBIX CHCTEM C PacTBOPaMH
BBICOKOMOJIEKY I pHBIX BerecTs. CriocoObl NOIydeH s THCIEPCHBIX CHCTEM,




Paznen 2. MoaexyasipHo-KMHeTHUECKHE H ONTHYECKHE CBOICTBA JIHCIIEPCHBIX CHCTEM.
Tema 1. Tennosoe deudicerue monexyn u GpOyHOSCKoe OGUNCEHE.

Conepxanue Tembl. [ousitne 0 GPOYHOBCKOM JIBHIKCHHH YacTHI| JAMCIepcHOil (asbl 1
KHHETHYECKHX  CBOHMCTBAX  JIMCHEPCHBIX  cucTeM.  Ompesenenue  KOPIyCKyJISPHBIX
BBICOKOZIMCIIEPCHBIX CHCTEM KaK pacTBOPOB, TJe "pacTBOpHTENeM” CIYKHMT JUCIEPCHOHHAS
cpefa, a B KadyecTse "pacTBOPEHHOI0 BeulecTsa” BBICTYmaer aucnepchas (asza. Crocobsr
BBIPAKEHU S KOHLIEHTPALUK YaCTHILL AMCIIEPCHON (hassl.

Huddysus uactuu nucnepcHoit  ¢aser. IlousTHe © rpaauMeHTe KOHIEHTpPALHH,
JHPPY3HOHHOM MOTOKE, MOBEPXHOCTHOM MIOTHOCTH AP Y3NOHHOIO MOTOKA YaCTHIL. 3aKOHDI
auddysnn Puka. Tepmoannamuyeckoe onucanue auddysun. Ypasaenue mis koddduiuenta
magdysuonnoit npoBomumocti  cpenpl.  ObocHoBaHue 3akoHOB  DHKA. YpaBHenue g
ko3 punmenta quddy3uu yacTul B BA3KOIM cpene.

Teopnst GpoyHOBCKOro BMKEHMS HACTHIl AMCHEPCHOH (asbl. YpaBHEHHE Ul CpeiHei
KBa/IPATHYHOI [POEKIIUHA CMENIeHU YaCTHIL.

Tema 2. Ceoumenmayuonno — ougpghysnoe pasrnosecue.

Cozepkanne Tembl. CelMMEHTAIMS YacTHLl JMCHEpCHON (ha3bl B mOJie 3EMHONO
NPUTSKCHAS U B IEHTPOOEIKHOM 110J1e. 3aKOHBI IBHKEHHUS OT/CIBLHON YacTHII B BA3KOI cpejie
MO JCHCTBHCM BHELIHErO CHIOBOro mnond. IloHsTHE © CcenMMEHTALMOHHOM TIOTOKE M
HNOBEPXHOCTHOH IUIOTHOCTH CEMMEHTAIIMOHHOTO NTOTOKA YACTHI].

Cepumentaunonno-auQy3sHonnoe paBHOBECHE B  KOPIYCKYJISPHO - JIHCIHEPCHBIX
cucreMax. [IoHATHE O KMHETHYECKOH YCTOMUMBOCTH HTHX CHCTEM. 3aKOHBI pacrpesleleHus
KOHLICHTPALMH  4acTWIl JIMCHEPCHOH a3kl B OPOCTPAHCTBE IIPH  CEJMMEHTAIIMOHHO-
1u(pQy3HOHHOM pABHOBECHHM B TPABHTAIMOHHOM [0JIC 3€MIH H IEHTPOOEIKHOM IIOJIC.
Onpejenerne Maceel H pa3MepoB YaCTHIL C ITOMOIIBIO HTHX 3aKOHOB.

CenumeHTallMONHBIH  aHAIM3  KOPIYCKYIAPHO-IHCIICPCHBIX cucTeM. Pacuer pammyca
YacTHLBl 110 3aKOHY e€ JIBHKEHHS B BA3KOH cpeie B I0JIe 3eMHOIO TIPUTHKEHUS U
LCHTPOOEKHOM 1osie. MeToabl  ONpEJeNieHHss CKOPOCTH JIBM)KGHMS 4YacTHII B Cllyyae
MOHOJIMCIICPCHOH CHCTEMbL, B TOM YHCIIC METOJl HAKOTICHHS ocajnka. Onpejenenue pajuycos
YACTHUIL MONHIHCIICPCHOIH CHCTEMBI H IIOCTPOCHHE KPHBOH paclpeeieHus YacTUIL 110 PaJHycam
C IIOMOIIBIO METOA HAKOILICHHSI 0CalIKa.

Tema 3. Onmuyeckue c6OUCMEA 301¢H U MEMOOBL UX UCCACOOGAHUA.

Copeprkarne Ttembl. Paccesnue cBera (M3NyueHus) KOPILyCKYJPHO-AMCIICPCHBIMH
CHCTEMaMH, €ro NPHYHHBL YIJIBTPAMUKPOCKONUYECKHH METOZ H3YUCHHUS BBHICOKOAMCIIEPCHBIX
CHCTEM.

KonudecTBeHHbIC XAPAKTCPHCTHKM  SIBJICHHS PACCESIHMS M3JIYYCHHsl JIMCIEPCHBLIMH
CHCTCMAMM: IIOTOK., MOBEPXHOCTHAS ILIOTHOCTh INOTOKA (MHTCHCHBHOCTB) pAaccessHHOro
H3IydeHus, KodpQuuuent paccesuus cpeabl M Ap.  3aKOHOMEPHOCTH — CBETOPACCESHUS
CHCTEMaMH C HEIOMIIOMIAIOMMHU YacTHIIAMHU auctiepcHoi (asbl. Ciryuail 04eHb MEJIKHX YacTHI
cepuyeckoii popmbl. Ypasuenus Posiest 1ist MHTEHCHBHOCTH U TOTOKA PACCEAHHOTO H3JIyYEHHSI
u xoa(pduuuenta paccesinus. Cucrembl ¢ Gosiee KpymHBLIMH yacTHIamMH., OCOOEHHOCTH
CBETOPACCESHUS CHCTEMaMH € ITOMJIOIIAIONTMMH YaCTHIAMM JIMCIICPCHOM (assl.

Hegenomerpuyeckuit u Qoromerputeckuii MeToJbl MCCIEIOBAHHS KOPILYCKYJISPHO-
JMCTIEPCHBIX cHeTeM. Onpenenenye KOHLIEHTpaLMK, pasMepa U (OPMbI YACTHI] C TIOMOLIb ITHX
METOJIOB.



Paznen 3. TepmoannamMuka 10BepXHOCTHBIX SBJICHMIA.
Tema 1. Tepmoounamuyeckue GynKkyuit ROBEPXHOCMIO20 COA.

Conepxanne Tembl. TepMoanHamMuueckoe OnMcaHMe TETEPOTEHHBIX CHCTEM C YUETOM
CCTECTBCHHBIX I'PAHMIL pasjielia o Metojy ['ubbca. IlonsTre o pasjensioneli noBepxHoCTH, eé
MaKpOCKOIMYECKHX CBOMicTBaX. [IOBEPXHOCTHOS HaTsKEHHE W IUIOWIAAL  pa3Jelsiouieii
[IOBEPXHOCTH KakK COIIPSDKEHHBIE CBOMCTBA, OTBETCTBEHHEIC 32 MEXAHHUECKOE B3aHMOJICHCTBHE ¢
OKpYIKAIOUICH cpejlol. dyHaMenTanbubie ypasaenus ['no6ca st pasjensiomeii nopepxHocTu
M npuiIeraromux Kk Heii Qas. CsoGoanas smeprus pasgesnsoumeii nosepxHocts (u30brrounas
CBOOO/HASA DHCPIUsl MIIM TIOBEPXHOCTHAs CBOGOAHAA JHEPrus), ypaBHEHHE Ui IOJHOLO cé
mddepenimana.

Yenosust (azoBoro pasHOBECUS NPH HATHYHH MCKPHMBJIEHHOH M TUTOCKON TpaHMIbI
pasniena. Tousirue 06 ancopSuuu. Koamuectsennas Mepa ajcopbuuu. Kommuecrsennas Mepa
ajicopbIu KOMIIOHENToB B Metose ['nG6ca. Ancopbunonnoe ypapucuue ['nG6ca s obimero u
HaCTHOIO TIONOXEHHSA Pa3JC/IOmeH HOBCPXHOCTH. AHANM3 YPABHCHHS C YYETOM HPHPOIBI
cocymecTsylonmx  (as. [ToBepXHOCTHO-aKTHBHEIE, IOBEPXHOCTHO-MHAKTHRHBIE M
NOBEPXHOCTHO-UHAM((EPEHTHBIEC BELIECCTBA.

Tema 2. Iosepxnocmuas snepeus. Henenue emavueanus

Coznepranue TeMbl. YUEHHE O MOBEPXHOCTHOM HATSHKEHUH M METO/bI €T0 ONpe/IeIeHHs.
Bo3HHKHOBEHHE NMOBEPXHOCTHOTO HATSUKEHMSI, KAk CII€JICTBHE CYLICCTBOBAHHS BHYTPEHHErO
AABJECHHA, T.€. CHJIBI BTATHBAIOMICH MOJIEKYJIbI BHYTPh JKHAKOCTH M HANPABJIEHHOMN
IEPIEHANKYISIPHO [IOBEPXHOCTH. YjenbHas cBoOojHas DHEPrus MOBEPXHOCTH. Brusine
BHYTPCHHETO JIABJICHUSI M TEMIIEPATYPHI HA MOBEPXHOCTHOE HATSIKEHUE ICHIIKOCTH.

Pacrekanue xUAKOCTH WM cOOUpaHue eé B KAIUIIO Ha IIOBEPXHOCTH TBEP/IBIX M JKHUIKIX
ten. CmauuBaHMEe M HECMauMBaHUE TBEPAOrO TeJNA OKHAKOCTHIO. Mepa cmaunBamus,
ompeAenseMas Kak Yrojd Mexy TBEPJOH IIOBEPXHOCTBIO M  KacarelbHOH B TOUKE
conpukocHOBeHUst Tpex (a3, PaGora xoresum (Benmumua HeoGXojuMas A paspbiBa
OHOPOAHOH 00beMHOM (aspl) u pabora anresun (BenuuumHa HeoOXOauMas A paspbisa
MeK(a3HOrO NOBEPXHOCTHOTO CJIOS).

TepmopunamMuveckuii BLIBOJ| YCTOBHSI CAaMONIPOH3BOJILHOTO PACTEKAHUS KHIAKOCTH HIIH
cobupaunust ¢€ B karuno. Bnusuue nobapox TIOBEPXHOCTHO-AKTHBHBIX BEILECTB K MKHJIKOH (ase u
NPEABAPUTEILHOH 00paboTKH MOBEPXHOCTH TBEPAOro Tejla Ha CMauyuBaeMocTh. IlpuMeHcHue
SIBJICHHMS] CMAUMBAHMS WIIM HE CMAuMBAHMs B TeXHHKe. DJoTanus, Kak npouecc n3dupaTensHoro
cmaunBanus. OCHOBHbIC BH/IBI (pioTaliuy (nennas, MacjieHas 1 IJIeHOuHast ).

Paznen 4. AxcopOuns na nopepxunoctn pasaena ¢gas. Kamuuisipubie sisienmst.
Tema 1. Aocopbyus na epanuye Heudxocms — 2a3.

Cozepxanne TeMbl. AJCOPOLMS Ha TPAHMIE pasfelia KHIKOCTb - Ta3; ef aHalu3 C
NOMOLIBIO  a/IcopOUHOHHOrO ypasHenus: ['nG6ca. Xapaxktep 3aBHCHMOCTH MOBEPXHOCTHOTO
HATOKCHUA OT KOHUCHTPALMHM PACTBOPEHHOIO BEHIECTBA B JKMAKOH (pase Ul MOBEPXHOCTHO-
AKTHBHBIX, TTOBCPXHOCTHO-HHAKTHBHBIX W TOBEPXHOCTHO-UHH((epeHTHBIX BemecTs. Bun
COOTBETCTBYIOIMX M30TepM ajicopdunu. OmpeneseHne npesesibHOH BETMUMHEI TOBEPXHOCTHOM
KOHICHTPAuKM pacTBOPCHHOro Bewectsa. CTpoenne MOBEPXHOCTHOTO cliosl. Pacyer pa3mepos
MOJICKYJT ~pPAcTBOPEHHOIO BEIECTBA IO BEAMYMHE €ro Mpe/efbHOH  MMOBEPXHOCTHOM
KOHLICHTPALlHH.



Tema 2. Teopus adcopbyuu 2azoe u napoe meepobimu meidai.

Conepxanue Tembl. Ancopbuuss Ha rpaddue pasjena TBEpAOE TelNo - ra3; ee
0co0eHHOCTH. Pasiinunble KOTHYECTBEHHEbIE MEPLI aACOPOIMH KOMITOHCHTA ra30B0i ¢assl, cBsI3b
MEXKY HUMH, HX DKCIIEPUMEHTaNIbHOE ompencienue. Msorepmer ancopbuum, ux xapakrep B
3aBHCHMOCTH OT TPHPO/ILI H 4YHCJIA KOMIIOHCHTOB razoBod (assl M mpupojisl ajcopOenta.
Jlnnamuka nponecca ancopbuuu. [Tonstne o Temnore ancopbuuu, HpHPOAE AACOPGIMOHHBIX
cuit, u3n¥ecKold M XUMMYECKOH ajcopOumH. Teopus MOHOMOJIEKY.SPHO agcopbuun
Jlourmiopa,  OCHOBHOE —ypaBHEHHE TEOPHH, HEJOCTATOMHOCTH JISHIMIOPOBCKOH —MOZETH
ancopbumu, e€ nanbHeifuee passutue. Ilomsirne 0 NONMMONEKYISPHOH ancopOIHHL. Teopus
agcopbumnn bpynayspa, Ommera u Temnepa, 0cHOBHOE ypaBHEHHE TCOPHH.

Tema 3. Aocopbyus na eparuye meepdoe meno — JACUOKOCMb.

Cozepxanue Tembl. AJcopOIus Ha IpaHdue pasjieia TBEPIOE TENO - KHAKOCTh, ef
ocobennoctu. Mosexysipuas ajgcopbuus. BiusHue NpHpo/Bl pacTBOPUTENS | agcopOeHTa Ha
aAcopOLMIo  pacTBOPEHHOro BemecTsa. [IpaBuio BhpaBHUBAHMS ToJspHOCTEll Pebuiaepa.
KonuuecTBeHHBIC — 3aKOHOMEPHOCTH — MOJIEKYIsipHOM  ajcopbuum.  Mownas ancopoLHsL.
Wsbupatensnas ancopbrust  wonos. OGMmennas ancopOuus. 3aKOHOMEPHOCTH —HOHHOL
ancopbmin. O6pasoBanue JBOHHOTO MEKTPHUECKOTO CIIOS HA IPAHMIIE PA3JIENa TBEPJIOTO Tea ¢
KHAKOCTBIO B pe3ysibTare n30MpaTebHOM afcopOIiH HOHOB U €ro CTpoeHHe.

Tema 4. Kanunnapuan xonoencayus.

Cozepxanne TeMbl. BiMsHUE KPHBH3HBI TPAHHIILI pa3ziesia Ha PABHOBECHBIE CBOMCTBA
coCyIecTBYIONMX (a3, 3aBHCHUMOCTbL JABICHHS HACHIUEHHOIO Iapa Haj JKHAKOCTHIO HIIH
TBEPJABIM TCIOM OT KPUBH3HBI rpanuinsl paznena. Kanumuipuas konjencanus. Ceszb MexTy
PacTBOPUMOCTBIO  TBEPAOTO  MJM  JKHJKONO  BEMEeCTBA B JKHAKOCTH W  KPUBH3HOM
COOTBETCTBYIOLIEH rpaHuIle pasjena.

Pazpen 5. Jaexrpoknnernyeckue siBJIeHHS B JUCHEPCHBIX CHCTEMAX.
Tema 1. Honamue 06 21eKMPOKUNEMULCCKUX ACACHUSLX.

Conepxanmie TeMpl. OOmme npejcraBieHuss 00 SNCKTPOKHHCTUUCCKUX —SIBICHHSIX.
Onexrpoopes, MEKTPOOCMOC, ITOTCHIHAN TCUCHHs, MOTEHIMAN CEMMEHTAIHH, CIIOCO0bI HX
nabnrozenus. [Tpaktuueckoe ncnoss3opanne 9tux siexuit. [Ipuauns o6pasopanus 3apsiia Ha
KOJUIOHMOHBIX 4YacTHUax Jimososeli, MakTopbl, BIMAIONMME HA IOIBHIKHOCTH HUACTHI[ B
eKTprYecKoM noe. IPdext penakcauu U dGHexT dMeKTPOPOPETHIECKOr0 TOPMOIKEHHUSL.
[onsitne o muueiax. Munenaspnas Teopust crpoenns modoGHbIX 30ieii. OGpazoBanms
MHUIETLI 301 ¢ OTPHLATENIBLHO U MTOJOKHUTEIBHO 3aPDKEHHBIMUA YaCTHIAMH.

Tema 2. Teopus 0806HO20 2NEKMPULECKOZ0 CHOA.

Coneprxanne Templ. CTpoeHHe ABOHHOIO HIIEKTPUUECKOro cnost. Teopus IenpMronbia u
e HeIOCTaTOUHOCTD JUIsl OOBACHEHHS DIIEKTPOKHHETHYeCKHX sineHuit. Teopust I'yu — Usnmena.
[Monsrrie o6 muddysnom coe NpoTHBOMOHOB H €ro BO3HHKHOBEHHH. [IPHYHMHBI PacXOdKACHHS!
OKCNEPUMEHTAIBHO U TCOPETHYCCKU HAMICHHBIX 3HAYEHHIT eMKOCTH JBOHHOIO 3JIEKTPUUECKOTO
criost uexonst u3 mpeokeHHoH moxenu. Topus Illrepna. Cxema JBOHHOTO 3JIEKTPHYECKOTO
cnos no IlltepHy 1 majenue B HeM 3JEKTPHUECKOro NMOTeHIHAaNa. BIHsSHHE BAICHTHOCTH HOHOB
Ha TONUMHY JU(PPY3HOTO CIIOS W HHCIO NPOTUBOMOHOB B ancopOumoHHOM cioe. CTpoeHue
JIBOITHOTO IEKTPUYECKOTO CIIOs JUIs CPepUUEeCKHX YacTHII.

Tema 3. Dnexmpoxunemuyeckuti nRomenyuan u ezo onpeoenenie.
Conepxanue TeMbl. [IoHATHE O NIOCKOCTH CKONBKEHUS H 3JIEKTPOKHHETHYECKOM NOTEHIHANE,
Ypapuenue i CKOPOCTH OTHOCHTENBHOTO JBIDKCHHS (a3 Toa JeHCTBHEM IOCTOSHHOTO
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SNICKTPHYECKOro 110JiA. Pacyer HIeKTPOKHHETHYECKOTO NOTEHIHMANa HA OCHOBE OIBITHBIX
JaHHBIX 10 3IEKTpoopesy HiIM 3IEKTPoOCMOCy. Bimsiine NPUPOABI M KOHIECHTpPAIIHH
JNCKTPOIMTOB HA 3JIEKTPOKUHETHUYECKHH MOTEHLHAI M CKOPOCTh OTHOCHTENBHOTO IBUIKEHMS
(a3  Teopust DIEKTPOKHHETHYECKUX SBJICHHH. DICKTPOKHHETHUECKHI MOTCHIMAN, Kak
XapakTEePUCTHKA ODICKTPHYECKUX CBOHCTB paccMaTpMBacMON TIpaHHUIBl pasfena. BiusHue
pasnMyHBIX (AaKTOPOB (BBEACHHE B CHCIEMY 3JIEKTPOJIMTOB, M3MEHEHHEe pH, xonuenTpanun
pacTBopa, TEMIIepaTypbl) Ha DJIEKTPOKHHETHYECKHI NTOTEHIIUAIL

Paszzen 6. YeroHuHBOCTD THCIIEPCHBIX CHETEM.
Tema 1. Ocno6nbie nOIOJICCHUSL YCIMOUYUBOCINU U KOAYIAYUU KOIILOUOHBIX CUCTHEM

Conepixanne tembl. OOliMe npejacTaBicHuss 00 YCTOHYMBOCTH JIMCIIEPCHBIX CHCTEM.
ArperaTuBHas M CEAMMEHTAIMOHHAS YCTOHIHBOCTE. Koary sius 0 pekpHCTaIM3AIis YacTHIL
JUCTIEPCHOM  (ha3kl Kak MNpOsABICHHE AarperaTHBHOI HEYCTOWYMBOCTH JHCHEPCHBIX CHCTEM.
Tepmonunuamuueckoe 000CHOBaHHE arperaTMBHOM HEYCTOHYHBOCTH.

CrabunusupopanHbie (3aTOPMOXECHHBIE) COCTOSIHMSL JIMCIEPCHBIX cucTeM. CraGuiM3anus mo
OTHOLICHHIO K KOAryNslMK. AHAIN3 SBJICHHUS KOATYNSIMH ¢ TIO3ULHH 3(()EKTHBHBIX JBOHHBIX
CTOJIKHOBEHHH YacCTHI] TUCNIEPCHOI (aBH,

KpuBble TOTEHUMANBHON SHEPrHH B3auMojielcTBHs ABYX wactun. [lomstie o
MOTEHIHAILHOM Oapbepe, ObICTPoil M MeUIeHHOl Koarymsiuu. PakTopbl, ONpeIensionme
BEJMUYMHY NOTEHIHAIBHOIO Oapbepa.

Koarymsiust gactuny aucnepcHoit (asbl B rHAPO30NAX MO JIEHCTBHEM 31EKTPOIHTOB.
Ilpasuiia koarymsiuu snexrponutamu. OcoGbie siBieHHs, HAaOMOAeMBle TIPH KOAryJsAoHH
DJIEKTPOJIMTAMH: TIPUBBIKAHHE, HEIPABHJIBHBIC Psijibl, CUHEPru3M, AHTACOHH3M, KOJUIOMIHAS
saimuTa, ceHcuOunusanus. COBPEMEGHHBIC IPEJCTABICHHS O MEXaHH3ME KOaryJHMpyIOLIEro
neiictBust  onexrponutoB. Koarymsaums mojx jelicTBHeM nepeMeluMBaHus, yAbTPasByKa,
HarpeBaHus, 3aMOpaKUBAHUA U JIPYTHX (PaKTOPOB.

Tema 2. Kunemura koazynayuu.

Conepxanue TeMbl. CKOPOCTh KOAryJIAlHM, €€ BRIPOKCHHE Yepes YHuciio (D (PeKTHBHBIX
JIBOMHBIX CTONKHOBEHHH 4YacTHl aucnepcHoi (asbl MceciemoBanue 3aBHCHMOCTH CKOPOCTH
KOAryIsiiiui OT KOHUEHTpaluu siekTponuTa. Kuneruka ObIcTpoit Koarysiun MOHOIHCIIEPCHEIX
cucreM 10 CMOIYXOBCKOMY ¥ IOJMAMCICPCHBIX cHCTeM 10 Miomiepy. OcCHOBHEIE
KHHETHYECKHEe ypaBHenus, ux anamu3. KuneTnka MeaicHHoi koarysiuu. [lopor koarynsnum.

Paznen 7. OcHOBBI PH3HKO-XHMHYECKOH MEXAHMKH JHCHCPCHBIX CHCTEM.
Tema 1. CmpykmypHo — Mexanuyeckue c6otcmea OUCRePCHbIX CUCMEM.

Copepxanue Tembl. OOmHE NPEACTABICHUS O CTPYKTYPUPOBAHHBIX CHCTCMAX.
JlucnepcHOHHBIE  CHCTEMBI €O CTPYKTYPHOH — CeTKOH, 00pa3soBaHHONW  3MeMEHTAMU
nucriepcHonnon  ¢aspl (remm). KoarynsumoHHble M KOHJCHCAIHOHO-KPHCTAIIH3AIMOHHEIC
crpykrypbl 1o Pebunzepy. KonnenTpupoBaHHbIE 5SMyJIbCHH M [I€Hbl Kak oOpauiensbie
CTPYKTYPHPOBAHHBIE CUCTEMBI, IJIe CTPYKTYPHAs ceTKa 00pa3oBaHa JUCIIEPCHOM CpeJIoi.

YnpyronnactHieCcKHe M PEONOTHYECKHE CBOMCTBA CTPYKTYPHPOBAHHEIX CHCTEM, MX
CBA3b C OCODEHHOCTAMH CTPYKTYp. SIBnenue TukcoTpornuu. Bnusaue no6aBok moBepXxHOCTHO-
AKTHBHBIX BEIIECTB HA IPOYHOCTH CTPYKTYPHPOBAHHBIX CHCTEM.

Tema 2. Bazxkocmu JICUOKUX OUCHEPCIIBIX CUCTIEM,
Conepxxanue Tembl. OCHOBHBIC MOHATHS O BA3KOCTH M MEXaHM3MC TCUCHHA OOBIYHBIX
HH3KOMOJICKY/IIPHBIX JKHAKOCTEH (Boza, crupt, Genson u T.1.). Jlamunaproe u typbynenrnoe
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ABIKCHUC JKHIKOCTH. YCJIOBHS IEPeXoja JIaMHHADHOrO JIBIKCHHA B  TypOyJICHTHOE
Onpeznenenue paskoctu o Herotony. Kosguument BI3KOCTH U €ro 3aBHCHMOCTH OT HPUPOJIBI
JKHJIKOCTH. XapakTepHCTHKA MOMABHKHOCTH JKHIKOCTH (TEKYYECTb) YO BIMSHHEM BHCIIHUX
BO3JIeHCTBHIl. BinsiHue TemMnepaTypel Ha BEIHUHHY BA3KOCTH. METOMIBI ONpeeNneHus: BI3KOCTH
JKH/IKOCTEH: METOJ MAjaloulero WApHKa, METO] HCTeYeHHs J>KUIKOCTH depes KaTHIUIsIp,
ONPEICICHHE C MTOMOIIBIO POTALHOHHOIO BUCKO3UMETPA. 3aBUCHMOCTD 2Q(eXTHBHON BI3KOCTH
KOJIOMIHBIX CUCTEM OT CKOPOCTH HX TeueHUs. CTPYKTYpHAsI BA3KOCTH

Tema 3. Vnpyeonnacmuueckue ceolicmea KOJNOUOHBIX CUCTEM.

Cozeprxanue TemMbl. YTIIPYrocTh M 3JIACTHYHOCTh KOArYISIMOHHBIX CTPYKTYD. ITponece
penaxkcani M ero npuynHel. [lepexon ynpyroii nedopmaiuu B njactuyeckyio. Mexannueckue
CBOMCTBA TBEPAOOOPA3HBIX MHKPOTECTEPOTCHHBIX M KOJUIOMAHBIX CHCTEM, OOJajiaionux
UCTHHHOH yNIPYrocTelo (reid, KOHIEHTPUPOBAHHBIE PACTBOPHI MBUI, BBICOKOMONEKYISPHBIE
BCIICCTBA M HMX KOHUCHTPHPOBaHHEIE pacTBOPBI). CBsA3b 0COOOH BHYTPEHHEH CTPYKTYpbI
JHCIICPCHOH CHCTEMBI C €€ CIOCOOHOCTHIO BO3BPALIATHLCS K [EPBOHAYATHHOMN bopme nocne
NpeKpamenns jaeicTBust Jgedopmupyromeit cunbl. OnpejeiicHHe MeXaHWYeCKHX CBOMHCTB
CTPYKTYPUPOBAHHBIX JHCICPCHBIX CHCTEM, OOHAPY)XUBAIOUIMX YIPYrocTh. MCnonb3oBaHue
METO/Ia TAHTEHIIHANIBHOTO CMEIICHMSI TIIACTHHKY W METOJA 3aKPYHHBAHHS LMIIMH/IPA.

COIAEPKAHHUE JJABOPATOPHBIX 3AHSITHIA IO JUCIATIJIMHE

Pazjen 2. Mosiexy /isipuo-KHHETHYECKIE H ONTHYECKHE CBOICTBA ANCIEPCHBIX CHCTEM.
Tema 1. Cedumenmayuonno — oughhysnoe pasnosecie.

Couepkanne  naGoparopHoit  paGotel.  HccnegoBanue  KHHETHKH — OCAXICHMS
TNOJHM/MCIICPCHOM CYCIICH3HH C [OMOIIBLIO TOPCHOHHBIX BECOB, IOCTPOCHHE MHTErPATbHOM H
muddepennuanbHOil KPUBBIX pacnpesienenus, ONpe/ecHHe JUCIICPCHOHHBIX XapaKTePHCTHK
CYCIEH3HUHA.

Pazpen 3. TepMoanHaMuKa NOBEPXHOCTHBLIX SBJICHHIT
Tema 1. Ilosepxnocmuan onepeus. Aeuenue cmavueanus

Conepxanne naGoparopuoit paboTsl. M3yuyenne cMauMBaHUS NMOJMMEPHBIX MaTEPHAIIOB
KHJIKOCTAMH M OLEHKa JUIS HUX paboThl ajresuu. Msmepenne KpaeBBIX YIIIOB CMAYHBAHMS TIPH
pasMUHBIX KOHLIEHTPAMAX PaCTBOPOB MOBEPXHOCTHO aKTHBHEIX BEIECTR.

Pasnen 4. AncopOuusi Ha nosepxnocTH pasjeia ¢pas. Kanunuisipusie sisienust.
Tema 1. Aocopbyus na epanuye JAcudxkocno — 2as.

Conepxanune naboparopuoit paborel. KonuuecTBeHHOE H3yueHHE HOBEPXHOCTHOIO
HATSAXKEHUS W 3aKOHOMEPHOCTCH aacopOuuM Ha rpaHMIe PacTBOP — BO3AYX; CpaBHEHHE
MOBEPXHOCTHOH AKTHBHOCTH pa3jHYHLIX TIOBEPXHOCTHO-AaKTHBHBIX BELICCTB, ONpPEAETEeHHE
OCHOBHBIX XapaKTEPUCTHK aNCOPOIMOHHOTO CIIOSL.

Tema 2. Adcopbyus na epanuije meepooe meno — HCUOKoCHb.

Conepixanue nadoparopHoii paborsl. M3yuenue aacopOuuu MOBEPXHOCTHO-AKTHBHOTO
BCILECTBA M3 BOAHOIO pacTBOpa HA TBEPIOM aJCOPOEHTE M pacyeT YACHbHOH IIOBEPXHOCTH
ajicopdenTa.



Pasznen 5. DiieKTpoKHHETHYECKHE ABJICHHS B AHCIEPCHBIX CHCTEMAX.
Tema 1. ITonamue 06 s1eKmMpoKUHE MUY CKUX ACACHISIX.

Conepxanue naGoparopuoit pabGorel. M3yueHme OCHOBHBIX METONOB HOTyYEHHS H
crabunusaiuu mo(oGHEIX JciepcHBIX cucTeM. Onpejesienue 3apsijla YaCTHI[ ¥ COCTaBIEHUE
(opmyn Munesr; HaGmo/IeH1e IBICHHS ONAIECIIEHIIMH B 301X,

Tema 2. Dnexmporunemuyeckuil nomenyuan u e2o onpeoenenue.

Coaepxanne naGoparopuoit paborer. O3HAKOMHTBCH © 9JICKTPHYECKHMH CBOMCTBAMM
AUCIIEPCHBIX CHCTCM, H3MEPUTH CKOPOCTR JBHIKCHHS YAaCTHII MPH 35eKTpodopese; paccumuTaTh
9NEKTPOKUHETHUECKUI [TOTEHI[HA.

Pasjaen 6. YeroiiumBocTs AHCIEPCHBIX CHETEM.

Tema 1. Ocno6uvie nONOJICEHUS YCMOTNUGOCTIN 1t KOAZYISUU KOTIOUONBIX CUCTIEM
Conepxanue  mabopatoproii  pabotel.  Msyuenue Koarymsuud M - crabunusaiun

AUCHICPCHBIX  CHCTEM; ONpC/CICHHE IIOPOrOB  KOATYJISIMK  Pa3iHuHBIME  3JICKTPOIHTAMH,

OIIPE/ICJICHHE 3alMTHOTO YHcsIa crabuiusaropa.

Tema 2. Kunemuxa xoazynsyuu,
Cozepxanne naGopatopHoit paGoTel.  OnpeieicHHe KUHETHYCCKHX IapaMeTpoB
KOAryJIAMH JIaTeKca MEKTPOIMTaMU TYPOHIUIMETPUIECKUM METOJIOM.

Pasgen 7. OcnoBbl pU3HKO-XHMHUECKOI MeXaHHKH AHCHEPCHBIX CHETEM.
Tema 1. Cmpyxrmypno — mexanuueckue c6oticmea OUCHePCHbIX CUCHEM.

Copepxanne maGoparopHoii paGorsl. M3yuenne MHUEIUI000pa30BaHust B PacTBOPax
[IOBCPXHOCTHO AKTHBHBIX BELICCTB M €ro BIHMAHWS HAa CBolicTBa pactBopa. Mcnomb3ys
ypaBHCHHe ODHHIITeiHa paccuuTaTh 3HAYEHHS IAPAMETPa, XapaKTEPH3YIOLIEro 1porece
CTPYKTYPHUPOBAHUS CUCTEMBL.

Tema 2. Baskocmo JicuOKux OUCnepeHuvix cucment.

Cozepxanne nabopartopuoii paGote..  Msyuenue CTPYKTYPHO-MEXAHHYECKUX CBOMCTB
JMCIICPCHOH ~ CHCTEMbl METOJAOM BHMCKO3uMerpud. OnpeeinTh BpeMs HCTEUeHHS Boex
NPHIOTOBICHHBIX PACTBOPOB M PaCTBOPHTENS, TMONB3YACh KANMILISPHBIM BHCKO3HMETPOM.
BBIMUCIHTE OTHOCHTENBLHYIO H IPHBEICHHYIO BA3KOCTD TS KAXKAOTO pacTBopa.
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5. OUEHOYHBIE CPEJICTBA JIJISI TEKYILIETO KOHTPOJISI YCII EBAEMOCTH,
MPOMEXYTOYHONH ATTECTALUMH MO UTOT'AM OCBOEHMSI
AACHUIVIMHBI M YYEBHO - METOAUMYECKOE OBECIIEYEHUE
CAMOCTOSITEJBHOM PABOTBI CTYJAEHTOB

Texymuii KOHTPOJIL yCIIEBAEMOCTH
Peiitunr-KoHTpOIIs |

BOITPOC 1.2.1. Karoe us nonoocenui, Xapaxkmepusyiougux MoAeKYIAPHO-KUHEMUYecKue
COOIICMBA OUCREPCHBIX CUCEM, HE COOMBERICEYem IKCREPUMEHIMATLHBIM OQHHBIM?
OTBETHI:
1. Cremenp mMCHEPCHOCTH — 9TO BeJMYHHA, obpaTHasi NMHEHHOMY pasMepy YacTHI
JHUCIIEPCHOH (asbl.
2. llo crenenH AUCHEPCHOCTH BCE CHCTEMBI KnaccHUIMpyIoTess Ha rpyGopuciepcHble,
MHKPOICTCPOIrCHHBIC, ~HCTHHHO—KOJUIOWIHBIC, MOJIEKYJSIPHBIE M MOHOJMCIICPCHBIE —
HCTHHHBIE PACTBOPHI.
3. K MonexyispHO—KHHETHYECKHM CBOHCTBAM JIHCIIEPCHBIX CHCTEM OTHOCHTCS OpoyHoBCKOE
ABIKeHUE, 1UQQy3us, ocMoc 1 cexuMenTaIHs.
4. BpoyHOBCKOE JIBIKGHHE MMEET MOJCKYJISPHO — KHHETHYCCKYIO MPHPOAY H SBISETCS
CJIEJICTBHEM TCIIOBOTO JIBHIKEHUSI MOJICKYJI.
5. Ssnenue audpy3nn cBOHCTBEHHO BCeM cHCTEMaM OT MOJNIEKYJISIPHBIX 10 IPyOONCIEPCHBIX.
CKOpOCTD MpOIIECCa 3aBHCHT OT BEJIMUMHBL U (JOPMBI YACTHIY JuCIepcHol (aswl, mporece HueT
TeM ObICTPEE, YeM BBIIE TEMIepaTypa u KPyITHEe YaCTHIbI.
6. IlockoNbKy paBHOMEPHOE pacnpeesieHue BeliecTBa—hasel 1m0 BeeMy 00beMy pacTBopa
HanGonee BeposTHO, mpouece AM(GPY3UM MAET ¢ yBEIMUCHHMEM OHTPOIIMM M SABJSIETCH
CaMOIIPOHM3BOJILHBIM.
7. llox xounenTpanueii aucnepcHoit cHeTeMp CICAYET CUMTATh YHCHO KMHETHYCCKHX €/IMHUII
— KOJUIOM/IHBIX HYACTHIl B €MHULE 00BEMA CHCTEMBI, T.€. YHCICHHYIO KOHLCHTPALMIO YaCTHI]
JHCrepcHoii (asel.
8. OcobenHocTr OCMOTHYECKOrO JIABTEHHS KOJJIOMIIHBIX PacTBOPOB IO CpPaBHEHHIO C
HCTHHHBLIMH PacTBOPAMH — €r0 Malo¢ 3Ha4CHUE U HENOCTOSHCTRO.
9. Manoe ocmorHueckoe papieHue JoGOH KOJIOMAHON CHCTEMBI OBLACHICTCS TEM, YTO
Ourarosapst GombIoll Macce JacTHIL IMCTEPCHOi (assl ipu oMHAKOBOH BECOBOI KOHMEHTpaLWH
UHCIICHHAA  KOHLCHTPALMS KOJUIOMJIHOIO pacTBOpa BCEIJa 3HAUMTENLHO MEHbLIC, YeM
HCTUHHOTO.

BONIPOC 1.2.2. Ipoananusupyiime ymeepocoenus, xapakmepuszyiowjue 6poyHoscKoe
osudicenue. Kaxoe us nux owubouno?
OTBETHI:
1. Xaornyeckoe JBHKEHHE HYAaCTHUBLI JMCIHEPCHON (hasbl OXBATHIBAET OnpesiesIeHHbIH 06bem
IPOCTPAHCTBA, BO3PACTAIONMNA BO BpeMEHH. B ropu3oHTANBHOI [JI0CKOCTH OH COOTBETCTBYET
BO3DACTAIONIEH TIOIIa A, IPONOPLHOHATIBHOM KBAIPATy CPEIHEro CABMIA.
2. Jlma cepuueckoii wacTHbl papmyca r 3HAueHHe KBajpara CPEIHETO CJIBHIA TIPSIMO
NPOTIOPUHOHANLHO — a0COMOTHOH — Temmeparype W BpeMeHH HaOMIONCHMS U obparHo
IPONOPIHOHATBEHO CONPOTUBIEHUIO CPEIBI.
3. BpoyHoBcKOe JBIIKEHME CBOMCTBEHHO JIOGBIM YacTHIAM KAk OPraHHYecKOro, TaKk H
HEOPraHH4ecKoro mpoucxoxucaeHus. OHO TpOSBISIETCS TEM HHTEHCUBHEE, YeM O0OJbIIe
TEMIICpaTypa U MEHBIIE BA3KOCTh CPE/IbI,
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4. Korna ko/uloujHas 4acTHIA IOJAHAMAETCS B OPOYHOBCKOM JIBMIKEHHH, MOTCHIHAILHAS
DHEPIUsl CUCTEMBl BO3PACTACT, H TEINIOTA OKPYKAIOMIEH CpeIbl MPeBpalaeTcs B MEXaHHYECKYIO
paboTy B OTCYTCTBUM HAYasbHOMH PA3HOCTH TEMIEPaTyp.

5. BpoyHOBCKOE JBHIKEHHE — PEANBHBII ONBIT, NOKA3LIBAIOLINI, HE3ABUCHMO OT KaKOii ObI TO
HHU ObLIO MOJIEKYJIIPHOM TEOPHH, UTO BEUHBII IBHIaTe/ b BTOPOIO POJIA MOCTOSHHO “nelictByer”,
XOTSI M HE MOXKET OBITh NPAKTHYCCKH HCITOJb30BAH.

BOHPOC 1.2.3. Paccqumaume OmHoOWenue HAYeHUll CPeOHe20 cO6U2a YaACmUY ¢ paouycamu
r1=2-10° m u ry=8-10" » npu ux BPOYHOGCKOM OBUNCCHUU 30 PAGHBIE OMPE3KU GPEMEN.
OTBETBI:

1.6,25:10°

2.2,5-107

3.5,0-107

4.2,0-10

5.4,0-10°

BOIIPOC 1.2.4. Karoe us yrkasaunolx seaenuit ne xapaxmepuo Ons UCMUHHO—
KOMOUOHBIX cucmem?
OTBETHI:
1. Konnouymeie pacTBOPSI CIIOCOOHBI PACCEHBATH CBET MIIM ONATECIMPOBATH, UTO yKa3biBaeT Ha
HX HEOJHOPOAHOCTD.
2. Konnonno — JMcnepcHblie CHCTEMBI CIIOCOOHBI K AMAIN3Y, T.€. OHU MOTYT GBITh OUHILEHB]
OT Pa3NIMYHBIX NpUMeceli KPUCTAIUIHYSCKHUX BELIECTB,
3. Hactuupl auenepenoi dasel MOryT 0611aaTh SMEKTPHYCCKHM 3apsi/ioM, TT0ITOMY KOJUIOH/IHEIE
pacTBOpE! OOHAPYIKHBAIOT SIBJICHHE DIICKTPOIIN3A.
4. JInst KoJUTONIHBIX CHCTEM XapaKTepHa BechMa MeieHHast 1 dy3us.
5. Benuuuna 0cMOTHYECKOrO JABJICHHMS JUIS KOJUIOMHBIX PACTBOPOB XapaKTEPU3YETCs MaJbIM
3HAYCHHEM M HEIIOCTOSIHCTBOM.
6. KomyouHble CHCTEMBI OTIHYAIOTCS AarperaTHBHONH HEYCTOMYMBOCTBIO M CHOCOGHBI
KOaryjaupoBaTth 0] BIMSHUEM BHEIIHHUX BO3JIEHCTBHIA,

BOMNPOC 1.3.1. Hsyuume nonooicenus, xapaxmepusyiowue memodvi ROAVYENUs]
oucnepcenwix cucmem. Kakoe uz nux nedocmamouno obocrosanno?

OTBETHI:
. Komnowpuple — cHCTeMBI,  3aHUMAIONIHE  MPOMEXKYTOUHOE  TONOKECHHE  MEXKIY
rpyOONHCIEPCHBIMH H MOJICKYJISIPHBIMH, MOTYT GBITE IOJy4eHbl 1100 00bEANHCHHEM MOJIEKYIT
HIIM HOHOB B arperathl, 1100 B pe3ysibTate JUCICPTHPOBAHHS OOJBIIMX YacTHIL 10 TpeGyeMbIX
pasmMepoB.
2. JlucneprupoBaHHe — 9TO M3MEIbYCHHE TBEPABIX WM JKUAKHX Tel B HHEPTHOH, He
B3aUMO/ICUCTBYIOIIEH C H3MENbUACMbIM BEILIECTBOM, Cpe/Ie.
3. B NPOTHBONOJIOXKHOCTL PACTBOPEHHIO JIMCTIEPTHPOBAHUE IIPOXOJIMT, KaK IIPaBHIO, He
CaMOIIPOM3BOJILHO, & C 3aTpaToil BHEIIHeH paboThl.
4. B oOTAeNbHBIX ClydasX TBEPAOE TEJNO WM OKHAKOCTH MOTYT CAMOIPOW3BOJIBHO
AUCHCPTHPOBATLCS. B XKHAKOH cpeie ¢ 00pa3oBaHMEM KOJUIOMIHOH WM MUKPOTETEepOreHHOI
MO UIBHOM CHCTEMBI.
5. Tlpumep dusuueckoil KoHAeHCAMH — 00pa3oBaHNe TYMaHA: [P HOHWKEHHH TEMIIEPATYPBI
BO3/lyXa JaBJICHME BOJSHOrO TMapa CTAHOBMTCHA BhILIE PABHOBECHOIO H B rasoBod (asze
BO3HHMKAET HOBasl KUIKas (a3a.
6. Meroj1 XMMHYECKOH KOHICHCAIMH 3aKIIOYaeTCs B 06pa3oBanuyi HOBOH (asbl B TOMOTEHHOIM
CpE/IE B PE3y/IbTATE U3MEHEHHS COCTaBa CPEIbL.

BOIIPOC 1.3.2. Haiimu omuowenue c.'\apourreu Uce()cmzw Kanenex 60041020 mymdiid,
ecu ux paduxcet pasnvt coomeememeenno: ri=10" u ry=10"u
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OTBETBI:
1: 1*
2.10%
3.107
4. 10
570"

BOIIPOC 1.3.2. B xaxowm uz HPUBCOCHNbIX NPUMEPOS Geuyecmeo oucnepcnotl gazer —
meepdoe meno, a éeuyecmeo QUCREPCUORIOTL CPebL — HCUDKOCTIL?
OTBETHI:

1. IBIMEL, MBLTH, CMOT

2. MBUIBHBIE TIEHBI, IMYIIHCHH
3. ruaposoi, OpraHo30Jiu

4. yrousb, CHIMKaren

5. CIIIaBbl, CUTAIUIBI

6. HeTh, MONOKO

7. MUHepaNBI: ona, sKeMuyr.

BOITPOC 1.3.4. Karoe uz ypasuenui ne credyem ucnonvzoeams Ous onpeoenenus
MOACKYIAPHO-KUHEMUYCCKUX CBOTICHE Kounouono-oucnepenvix cucmen? O1BETBI:
1. p=¢RT

2.dm= —DAEEdz'
dx
3. Ax? = __@"_
3anrN
4. Ax* =2D7
5. p= KT
6mnrN

A€ € — MOJISIIbHAS KOHLIEHTPALHSL; P — OCMOTHYECKOE nasnenue; D - kosdduument muddysun.

BONPOC 1.3.5. Haiimu omuowenue OCMOMUYCCKUX  OaGHeHUul IS ABYX TUJpo3oseid
CCPHHCTOI'0 MBILIBSIKA OAUHAKOBOL KOHICHTPALMH, HO Pa3sIHM4YHON JHCIEPCHOCTH ¢ pajuycamu
ChepHIECKHX MOHOYACTHI{ COOTBETCTBEHHO 1=3-10"m 1 1,=6-10"m.

OTBETEI;

1.3,8:10°

2.8:10%

3.0.7

4.5,0

5.11,0

Petituur-xonrpons 2

BOIIPOC  2.1.1.  Osuarcomemeco ¢ NONOJNCEHUAMY,  XaApaKMepUsyIowumMuy
nosepxnocmuble seienusn. Karoe uz nux — HEYO0BICMBOPUMEeNbHO?
OTBETHBI:

1. TloepxHOCTHBIMU HA3BIBACTCS TOHKMIL TPCXMEPHBIH ClI0H, 00pasyiommiics Ha MOBEPXHOCTH
KOHTAKTHPYIOIMX (a3 H UMEIOIIHIT KOHEeYHbIe pasmepsl.

2. Ha rpamnne pasiena muakocTs — ras PaBHOZICHCTBYIOMIAS CHII MEXMOJICKYJISIPHOTO
B3aMMOJICHCTBHSI HATIPABIICHA HOPMANLHO K IIOBEPXHOCTH B CTOPOHY KH/IKOH (azbL.
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3. Pabora, coBepmaemas B M30TEPMUYECKHX YCIOBHAX B Npolecce NEPEBOJIa MOJCKY/IbI U3
o0beMHON (assl B TOBEPXHOCTHBIH CIIOH, paBHAa yBelHYEHHIO cBoOOAHOIH IIOBEPXHOCTHOMH
IHEPrHUs.
4. TlosepxnocTHas sueprus — sro pabota paspeiBa ceszeii IpH JIPOONICHHU TBEPABIX Tell,
CBASAHHAS C yBEIUYUCHIEM MOBEPXHOCTH paszena.
5. Buyrpennee napnenne — 910 CHJIa, C KOTOPOH NOBEPXHOCTHBIN CII0H BO3JICHCTBYET Ha 00BeM
LIRS

BOITPOC 2.1.2. Hsyuume Onpedenenus, Xapakmepusyiouue HPUPOJy noeepxnocmuozo
Hamssicenus. Kaxoe us nux mpebyem ymoyunenus?
OTBETHI:
1. PaGora ofpasobanust emummis: HTOBEPXHOCTH, COBEpIIAEMas NPOTHB CHJI BHYTPCHHEro
HABIICHHS, Ha3bIBACTCS [HOBEPXHOCTHBIM HATSHKCHHEM.
2. Bemnuuna o — HOBCPXHOCTHOE  HATSIKEHME —  gBjIfeTcs K03 puLuenToM
TIPONOPUHOHAIBHOCTH MEX/Y PabOTO, 3aTpadeHHON HA H3MEHEHME IUIOIAIH [TOBEPXHOCTH M
9THM M3MEHCHHEM TIJIOLIA M.
3. Cornacho skcrnepuMEHTANTLHBIM JAHHEIM MOBCPXHOCTHOE HATSHKCHHE THHEHHO yMEHBIIAeTCs
C POCTOM TE€MIIEPATYPBI BIUIOTH JI0 KPUTHYECKOIL.
4. Benmuuna ¢ xapakrepusyer MEKMOJICKYTPHOE CHCTUICHUE, MOJISIPHOCTD IKHAKOCTH M CBI3aHa
€ AUMIONBHBIM MOMEHTOM, IOJISPH3YEMOCTBIO BEICCTBA U JAUBIICKTPUYUCCKOH NPOHUIIAEMOCTBIO.
5. Bee yTBepaxaenus cripaBeumBeL.

BOIIPOC 2.1.3. B xaxowm cayiae  nepexod K - credyioujey ppazmenmy  evisoda
ypasnenue adcopbyuu I'u6oca nedocmamouno 060cnosano?
OTBET:
1. U3menenne cBoGoanoii SHEPIrHH HOBEPXHOCTHOIO CJI0M:

dF = odA+ Ado + ) wdn, +> ndu, (1)

2. Ilo aHanoruu ¢ ypaBueHuem ['n66ea-iorema:

Ado + Y ndu, =0 2)

3. OrpaHnYMBasCh TOIBLKO M30TCPMUUIECKHMH [IPOLIECCAME M Pa3leNIHE 00e YacTw ypaBuenus (2)

Ha A,. monyuuM, do = —Z I du,

4. Jlnsa OumapHoii cuctrema (nnzexke 1 — pacteoputens, 2 — PacTBOPEHHOE BELIECTRO

do =-I'du, - I'ydyp,

5. Tak xak du = RTd Ina, nonyckas 3AMCHY AKTHBHOCTH Ha KOHIEHTPALMIO IS pa3GaBieHHbIX
¢ do

d4CTBOPOB, NONYYUM [ = ———.
P 3 4 RT de

BOIIPOC 2.1.4. /lns xaxux uz HPUBCOCHNBIX GClUyecmE @ ciydae 600HbIX paACmMeopogs
senuuuna do/de Gonvwe nynn?
l. HeopraumyecKue SeKTPOIHTEI
2. OpraHu4ecKHe KHCIOTHI
3. cnupTEI
4. 6enku
5. CIIOXKHBIE S HpEL.

BOIIPOC 2.2.1. Hpoananusupyiime ypasnenus, Xapakmepusyloujue noeepxHocmHoe
Hamsicenue U nogepxnocmnyio omepewio. Kaxoe wus nux mpeGyemcest  Qononnumenvno
ymounumn?

OTBETHI:
1. Aw = gAA4

13



dG

g =
2. dA

T,P.n

3.U=0 —T[@-)
dr ),

dG
4. — = cons!
dr

dF
= dA V.I.n

BOIIPOC 2.2.2. isyuume NOROJCEHUA, Xapakmepusyiowue npupody adcopbyuonnvix
cun. Karxoe uz nux ne COOmMEECMCMEYen co6PemMeHnbIM NPedCmacneniusim?
OTBETHI:
I.  AncopOuHOHHBIMU  HA3BIBAIOTCS  CuJILI MEKMOJIEKYTAPHOTO  B3aHMOJEHCTBHS  MEKTy
MOJICKYJIAMH NI aTOMAMH, HAXO/IAIHMUCS B PA3HbIX azax.
2. Kak cunsl  ocoboro poJa  aJCopOuHMOHHbBIe  CHIBI  0GNAAIOT OPHCHTALUOHHEIM,
HHAYKIHOHHBIM M JIHCIIEPCHOHHBIM B3aHMOIEHCTBIHEM.
3. JUist moHMMaHus TpHpPOJBI alCOPOUMOHHBIX CHII HEOBXOAUMO YUHTBIBATB, YTO B aKTe
ancopbunn Monexyna ajgcopGara B3AHMO/ICHCTBYCT HE C OJHHM, 4 CO BCEMH OIIIKANIIHMI
aroMaMH ajcopOenTa, T.e. ¢ 00BeMOM.
4. Tomuuna anCcoPOLHOHNBIX CIIOEB MOMET AOCTHIATS TBICSY AHTCTPEM, STOT (DaKT YKA3BIBACT
Ha JJIbHO/ICHCTBHE a/IcOPOLHOHHBIX CHIL
5. Teopus MeXMONCKYISIPHBIX cHII NOKA3BIBACT, HTO BCE TPH KOMIIOHEHTHI JHEPrHH
TIPHTSKEHUS: OPHECHTALMOHHAN, HHAYKLHOHHAS M AMCIIEPCHOHHAS  COCTABIISIONHE 06paTHO
[IpOTTOPIHOHATBLHEL LICCTOl CTENEHH pacCTOSHMUSL.

BOIIPOC 2.2.3. Kakas us NPUBCOCHIBIX  3a6UCUMOCICT] HA3BIGACNCS uzomepmoi

aocopbyuu?
OTBETBI:
l.a=f{T)
2.a=f(P)
3.P=HT)
4. P=1(a)
5. T=fP)

BOIIPOC 2.2.4. [syuyume Kpusole, npeocmasnaouue  3asucuMocms  Koauvecmea
adcopbupyemozo Geujecmoa (opounama) om Oasnenusi 6 cazoeoi ¢ase (abeyucca) ons
medeasnoil nosepxnocmu pasdena meepooe meno — 2az. Kaxas uz xpuswix xapaxmepua O
meopuu adcopbyuu 5IT?

OTBETHI:

-

\
<
o
.
/
P

BOIIPOC 2.2.5. IIpoananusupyiime ypasnenus, onuceiaiouqie adcopoyuio na meepooi
U dICUOKOT nogepxnocmu pazdena pas. Karoe us nux siensiemes IMARUPUYECK UM ?

OTBETBI:
L. a(l+kP)=a__ kP k — koncranta

max
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1
2. lga=lgb+—1gpP b, n — koncranThH
n

ke
& el Tk € — KOHIEHTpaIus
+ ke
a,.kP/ P
4. a= - Ps — nasnenme nacemennoro nlapa

P 2
l=— 14+ (k—1)—
£ *( )P

& ¥

S5.a=K,P K — xoncranra lenpu

Peiiruar-xourpons 3

BOIIPOC 3.1.1. H3yyume RONOJNCEHUS, XapaKmepuzyiouue aocopbyuo na medncghasioi
noeepxnocmu meepooe meno — 2az. Karxoe uz nux ne COSNACYemes ¢ UCXOOHBIMU NONONCCHUSMU
meopuu aocopbyuu Jlenzmopa?

OTBETBI:

1. Ancopbuust mosexyn ancopOTHBA IIPOMCXOMHT HA AKTHBHBIX LIEHTpAX, HaXOJSIMXCs Ha
TIOBEPXHOCTH TBEPJIOTO afcopOeHTa.

2. AncopbupopanHbie MOJIEKYJIbI YJIECPKHBAIOTCS aKTHBHBIMEH HECHTPAMH TOJIBKO B TEYEHHE
ONPCAEICHHOrO BPEMEHH, KOTOPOE HE 3aBUCHT OT TeM NEePaTyphl.

3. IloBepxnoctHas KOHLEHTpauns  ancop0THRA  NPONOPLHOHANBLHA JABJIEHHIO raza w
KOHIEHTPAILMH CBOOOHBIX aKTHBHBIX IIEHTPOB.

4. Benegcrsue Manoro panuyca JISHCTBHS ajCOPOUMOHHBIX CHJI M HX CrocobHOCTH K
HACPINCHMIO  [OBEPXHOCTH  aJCOPOEHTA  MOXET  GBITH 3aII0JIHEHA  TOJILKO  OJHHUM
MOHOMOJICKYJISIPHEBIM CII0EM afcopOTHBA.

5. AjcopOMpOBAaHHBIE HA  COCETHHX AKTHBHBIX  LEHTPaX MOJIEKyJbl ajgcopbTuBa  He
B3AUMOJICHCTBYIOT Mek1y co6oii,

6. AmcopOumsi npejcTaBIseTes Kax KBASHXUMHYCCKas peakiusi MeX(ly MOJNeKy/IoH rasa u
AKTHBHBIM LICHTPOM, B pe3yJibTaTe KOTOpOii 0bpasyercs aIcopOHPOBaHHLIH KOMILTEKC.

BOIIPC 3.1.2. Kaxyio us npusedennvix senusun onpeodensiem yacmnan npoussodnas om
MEPMOOUHAMULECKO20 NOMEHYUANT O nuowjadu?

da
dA TP

OTBETHI:
1. xumudeckuii noreniman

2. BHYTPCGHHSIS DHEPIHSI

3. MOBEPXHOCTHOE HATSIKEHHE

4. IOBEPXHOCTHAS AKTHBHOCTD

5. cBoGo/Hast 3Heprus.

BOIIPOC 3.1.3. lpoananuzupyiime credyiowmue  ucxoouvie  nonodNcenus meopuu
Monexynsipnou  adcopoyuu  Honsmu. Kaxoe uz mux  ne coomeememeyem coepemenvim
MeopemuiecKuM 1t SKCREePUMERManbHoiM OaHHbIM?

OTBETHI:

1. Ancopbuus o6ycnosnusaercs Tonbko pusnyeckumu Bau-nep-paannscoBeiMu cumamu. Ha
IOBEPXHOCTH a/ICOPOCHTA HET AKTHBHBIX LIEHTPOB.

2. AncopOUMOHHBIE CHITBI JCHCTBYIOT HA paccTosiHus, NPCBLIIAIOIINE PasMEpbl OTHACHLHBIX
MoJiekyn ancopbruBa. O6pasyeres a/ICOPOLIHOHHBIH 00BEM.
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3. Kaxmas Touxa BHYTPH aJICOpOLIHOHHOrO 06Bhema XdpaKTePU3YETCS  ONpeNeICHHBIM
3HAYCHHUEM anCOPOIMOHHOrO NOTeHMATA.
4. AncopGunoHmubii NOTCHUHAI TIpeAcTaBiger coboii H30TCPMHUECKYIO paboTy ckaTHsa rasa
(mapa) npu nepesose ero u3 00beMHOIT (hasbl B 06macTs IIOBEPXHOCTHOTO CJIOSL C JaBJIeHHEM,
OTJIHYHBIM OT PaBHOBECHOTO,
5. Jleiicrrue ancopOMUOHHBIX CHII O MOpE  ylajenus or Mex(pazHoii NOBEPXHOCTH
YMCHBIIACTCS M HA HEKOTOPOM PACCTOAHHH PaBHO HYIIIO.
6. 3aBucumocTs a/ICOPOLMOHHOrO MOTEeHIUANA OT aJICOPOLIHOHHOrO 06LEMa HOCHT HaszBaHue
XapaKTEPUCTHYECKON KpUBOIL.

BOIIPOC 3.14. Kaxoii us NEPEUUCIEHNBIX  DKCREPUMEHMANbHBIX  MemOd0s e
noscousem onpedensmo nogepxnocmuoe namsycenye?
OTBETHI:
1. MeTton MakcuMabHOTO naBienus nmyspipbka (MeTo/1 PeGunepa)
2. Meton nepemernenus lIapHKa B IMCIICPCHOHHON cpejie
3. Cranarmomerpuueckmit MCTOM OTPBIBA KATITH KHJIKOCTH
4. Tensumerpuuecknii Meroy OTpBIBa KOJIblla
5. Merost KanuuIapHOro noaHsTUs HKHJKOCTH.

BOIPOC 3.1.5. Hsyyume Ronovkcenus, xaparkmepusylouue adcopbyuio na Medxrchazion

nogepxHocmu  meepooe meno — zas (nap). Kaxoe wuz nux CYIeCcmeenno omiuyaemes om
OCHOGHLIX NONOJICENUTl MEOPUU RONUMONCKYAIPHOT adcopbyuu napos Bpynayspa — Inmemma
— Tennepa?

OTBETHI;

1. Ha nosepxnocru TBEPIOTO  ancopOeHTa HUMEIOTCS HEpAaBHOUEHHLI B BHEPIETHYCCKOM
OTHOLIEHHS AKTUBHBIC LICHTPBL,

2. Ancopbumst Muorocnoiina. Kacas MOJIEKYIIa [ICPBOTO CHOSL CIYIKMT LEHTPOM LSt aacopoumu
BTOPOTO U MOC/IELYIONHX CIIOEB,

3. Tlepseiii crroi azncopbTiBa obpasyercs B pesyibrare NeicTBus Bau-nep-aaibCcoBbIX CHUI,
HOCICYIOMHE — B Pe3yNbTaTe KOMIICHCAIIUH.

4. Ancopbuposannas dasa TMPCACTABISICTCS KaK COBOKYITHOCTD a/ICOPOUPOBAHHBIX KOMIIIEKCORB
—— MOJICKYTAPHBIX IEMOYCK, KOTOPHIC S9HEPTrETHUCCKH He B3aUMOJICHCTBYIOT JIPYT C APYroMm.

5. Tennoter ancopbuyy eauumunoro u JBOHHOIO KOMITIIEKCOB NPHOTH3HTEILHO OJIMHAKOBLI M
PAaBHBI TEILIOTE 00BEMHOM KOHICHCAITHH.

6. Aycopbumio mMonexy:n 11apa MOIKHO pacCMaTpHBaTh KaK CEPHIO KBAZMXHMHUCCKHX peaxiuit
00pazoBanus ajIcOPOIHMOHHBIX KOM ILIEKCOB.

7. Ilpu 3HAYCHHAX NABNEHHA B Tra30BOiN (aze, namexux or naenenns HaCBIIIEHHOTO Iapa,
obpasyercs MOHOMOJICKYJISIPHBIH CIOA.

8. Ilpu yBenumuenuu napieHus g ras’oBoi  Qase uHCIO CBOGONHBIX AKTUBHBIX LEHTPOB
COKpAIACTCsl, 4 YMCIO KPATHBIX KOMILIEKCOB PACTET,

9. Obbemuas koHneHcalus 11apa NMpOHCXOAMT NPH NOCTHKCHHH JIABJICHHi], PaBHBIX JIaBICHHIO
HACLILCHHOTO Napa MpH JaHHOH TeMieparype

10. TIpeanonaraercs, wuro TUIOMmAnh, NPUXOLILIASCS HA OfIHY MOJIEKYTTYy ajcopOTHBa B
TOBCPXHOCTHOM CII0€, - MOCTOSHHAS BENMYHHA. DTO maer BO3MOXCHOCTE BBIYMCIISTE BEJHYHHY
YIAENBHOM NMOBEPXHOCTH ajicopbenra.

Ipomexyrounas arrecramms mo uroram OCBOCHHUS JIMCIHILIMHBI
(KoHTpOJIBLHBIE BONpPOCH! K IK3aMeHy)

1. Crpykrypa AUCHEPCHBIX  cucTeM.  Jlucmepcnas asa, mucnepcuonnas cpena.
Konuuecrsennsie XapaKTepHCTHKH JIUCTICPCHOCTH

2. Knaccuukanms AUCIICPCHBIX CHCTEM: II0 arperarHoMy COCTOSIHMIO AUCIIEPCHOM (pa3bl U
AHCIICPCHOHHOU CPEIBL, 10 KOHLEHTPAIMH, 110 XapakTepy B3aHMOJCHCTBHS JMCHICpCHOI
(aswl ¢ JUCIEPCHOHHOI cpeJiofi.
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10.

11.

12.

14.

13

16.

17.

18.

19,

20.

21,

HousTne o mopuasHbIx U THO(POOHBIX AUCIIEPCHBIX CHCTEMAX. OcoberHocT KoJOMIHOTO
COCTOSIHHSI BELICCTRA.

Cycnensuu u ux cpoiicrsa. [Monyuenne. Arperatusnas YCTOHYHMBOCTB H ONpPENENsIONHe o8
(haxtoper. Cenumenranuonnsrii anamms cycnensuii. [Tactsr.

OMYJILCHH, TIEHBI M HX CBOHCTBA. [omyuenune. Turme: OMYJILCHH. Y CTOHYIHBOCTE SMyIBCHit 1
men  u e mapymenume. ®akTophl  yCTOHYHBOCTH SMyJNbcHi  um  meH. CpoiicTBa
KOHUCHTPHPOBAHHBIX H BHICOKOKOHLCHTPHPOBAHHBIX OMYJILCHIA,

Meroner nonyuenns i ouncrkn KOJUIOM/IHBIX PACTBOPOB.

MorexyisapHo-KHHETHYECKHE H ONTHYECKHE CBOMCTBA KOILIOW/IHLIX CHCTEM. BpoyHnoBckoe
ABHNCHHE (ypasHenue DifHimreiina), aupdysust  (ypapuenus ®uka), ocMoTHYECKOE
JasiieHue. Mx B3aumMocssi3b.

Cemumenramms. Cemmentansonnas YCTOHYHBOCTL M CEAMMEHTAMOHHOE paBHOBecue.
Lenrpugyra u eé npumenenne mis ucenenonanus KOJUIOMIHBIX CHCTEM.

Pacceusanne u nornomenue caera. Ypasuenue Panes. YabTpaMukpockonus u DJIEKTPOHHAs
MHKPOCKOTIHS KOJTOUAHBIX cucteM. Onpezelienue (DOPMEI, pasMEpOB 1 MaCCHl KOMTOMIHBIX
YaCTHII,

Tepmomnamuka nosepxuocTHEIX  sBNeHHiL. Tepmonunamuxa nosepxuocTHOrO  Ciiog.
ITosepxnoctnas smeprus I'm66ca u TIOBEPXHOCTHOE HaTsDKeHME. MeToasl onpenenemnus
'OBEPXHOCTHOTO HATSDKCHHSA. 3aBUCHMOCTD [I0BEPXHOCTHOTO HATSIKCHUS OT TEMIIEPATYPEL.
CBsI3b  MOBEPXHOCTHOIH SHepruu T'ubbca M noBepXHOCTHON SHTAILINK, Kpaesoit yron
eMauMBanus. TepMoauHAMHUEKHE YCIOBHS CMAYMBANUS 1 pacrekanus. I'uapoduiabrocts U
THAPO(YOOHOCTD NOBEPXHOCTH TBEP/BIX TEJI.

AZICOPOLIHS TTOBEPXHOCTHO-AKTHBHBIX BELICCTH (ITAB). Tepmonuuamuka ancopGuuu. Brisoy
ypasHenus ['n66ca. [ToBepXHOCTHO-akTHBHBIE U TOBEPXHOCTHO-HHAKTUBHLIE BEICCTBA.

. M3otepma mosepxmocTHOro mHarmicenus. Ypasuenne [lumkosckoro. [MosepxnocTHas

aKkTUBHOCTD. Ilpasuio [frokno-TpayGe. Ypasuenne Jlenrmiopa g MOHOMOIIEKYJISIPHO#
azcopOIuu. .

Opuenranus monekyn ITAB B TTOBEPXHOCTHOM coe. OnpeneneHue miomanm, 3aHuMaeMoi
Mostekymoit IIAB B HackienHoM ancopGuuonHom cioe. Ancopbums ITAB u3 pactopos na
NOBEPXHOCTH TBEP/BIX TEJI.

[Ipupona snexrpuyeckux ssienuii g AMCIIEPCHEIX CUCTeMaX. MexanusM BO3HHKHOBEHHS
SJCKIPHYECKOTO  3apsjia  Ha IpaHMIE pasjena  JByX ¢as. Crpoenue ppoiinoro
ICKTPHICCKOTO CJIOS.

Munenna, crpoeHue MHIENIB] ruzipodobroro 3ons. 3apsy u ONEKTPOKHHETHYECKHH
MOTEHIHAT KOIIOUAHOH YacTHUbL. SIBNCHUE Nepe3apsikiu KOTTOMIIHBIX YacTHILI.
ONEKTPOKHHETHYECKHE SIBICHMUSL. Anexrpodopes. Crasp 2MEKTPOPOPETHIECKOH CKOPOCTH
KOJUIOHZHBIX YaCTHIL C MX 3JICKTPOKHHETHIECKHM ITOTEHIHAIOM (ypasnenne ['enpmronsia-
Cmonyxosckoro). Auextpodoperuyeckas IOJBHIKHOCTE. DIeKTpoocMoc.
QHCHPOOCMOTH‘lECI(Hﬁ MCTO/1 U3MEpPEHH s NICKTPOKHHETHYECKOT O IoTeHITHAaNa,
YCTOMYMBOCTD M KOArYISNHS KOITOMAHBIX CHCTEM. CenuMenranmonnas u arperatupmas
YCTOHYHBOCTE KOJUIOUHBIX CHCTEM. Arperanys i ce/IMMCHTALMS YacTHI| JICTIEPCHOH (ha3bl.
Koarymsimst u Qaxrope, e BbI3bIBaIOLIME. Memnennast u GuicTpas koaryJusius. ITopor
Koarymauuu, ero ompenenenue. Ilpasuio [lynbue-Tapau. Koarymsims soneii CMecaMu
eKTpoauToB. Ilpasuino ammrusnocTy, anraronnsy u CHUHEPIH3M HOHOB.

Bsisxocts pacrsopos. Orknonenue cBoiicTs PacTBopoB 0T 3axoHOB HbiorTona. Ypasuenue
Bunrama. IMpuuuner anomansuoii ssskocru PAaCTBOPOB MOMMMEpPoB. MeTonbl u3Mepenus
BSI3KOCTH PacTBOPOB

DakTopsl yeToiunBocTH pacTBopoB. Tuxcorponus crynueii u resei. Cunepesuc.
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Konrpoanpyromue HpOrpaMMBI IS CAMOCTOATENLHO padoTh CTYJACHTOB
(TecroBrre 3apanus)

KOHTPOJIMPYIOIIASI IPOTPAMMA 4.1.

BOITPOC 4.1.1. Hpoananusupyiime HUNCEnPpUGCOeHHbLE noaovlcenu,
XAparmepusyiowue Mexanusm oopazosanus 080020 Inekmpuieckozo  cros, Haiioume
nonodicenue, AenAIOUjeecs AUbo HeeepubIM, MU0 CROPHbIM!

OTBETBI:

1. Dnextpuueckue sBaCHHS Ha MeXKPa3HBIX IIOBEPXHOCTAX — CIEACTBHE H30OBLITOYHOL]
TIOBEPXHOCTHOH SHEPrUM — PE3YJILTAT B3aAUMOICHCTRHS conpukacaiomuxces has Mexy coboii.
2. Crnenuduueckas amcopOuus UOHOB — TICPEXON M3 XKHJKOH (a3bl B MOBEPXHOCTHBIH CION
HACTHIT THCHIEPCHOH  (haskl — cONpoBOMKIACTCS lIpepacripe/iesicHueM 3apsfioB B 0bIacTy
MOBEPXHOCTHOTO CJIO.

3. Eciu Mexdasnas nopepxuocts obpaszoBana BeLiECTBAMM, HE CHOCOBHBIMH oOMeHHuBaTLCH
3apAnaMH,  TO  JIBOMHOM  dneKTpuueckuii  cioifi  Mosker obpasoBarcs B pesynbTare
OPHCHTHPOBAHHUSI IOJISIPHBIX MOJICKYIL.

4. Ilepexom MOHOB HMH ICKTPOHOB U3 OIHOM (ba3bl B JIPYryIo Ha rpaHuie pasfiena HazbIBaeTCs
TIOBEPXHOCTHON AMCCOLMALIMEH.

5. AncopGuus HOHOreHHOro TIOBEPXHOCTHO-—AKTUBHOIO BEIICCTBA MOXKET MPOMCXOAUTH HA
TPAHHLE ABYX HECMCIIHBAIOLIUXCS KM/IKOCTEH, HANPUMEp, BOAbI i GEH30:A. [onsipuast rpynmna
MOJICKYJ/IbI  TIOBEPXHOCTHO —  AKTHBHOIO  BElLIECTRA, obpaennas k Bome, 6yxer
AHCCOLMHUPOBATE; B PE3YNbTATE IUCCOLMAIMH MekKpasHas MOBEPXHOCTH IpHOOpETaeT 3apsii,

6. Eciu B cucremy meramn — BOJa JI00aBHTH XJIOPHCTHIH HATPHH, TO 3a CYeT U3GHpaTENLHOIM
aucopOLK aHMOHOB XJIOpa HA METANIE MOSBHTCH H3OBITOUHBIH  OTPUIATENLHDI] 3apsi, B
Ginusnexammem cnoe pacrBopa 6yaeT H3GHITOYHbL HOJIOXKNTENLHDIN 3apsi]i U3 HOHOB HATPHSL.

7. Ilpu KOHTaKTe MeTamia ¢ razoBoi (asoii npoucxoauT nepexox BJICKTPOHOB OT MeTa/ula K
razy. Mexdasnas nopepxuocts 3apsxaercs.

BOIIPOC 4.1.2. Hsywume nonoxcenus, Xapaxmepusyloujue Mmexanusm obpazosanus
06OUHO20 CIOSL UOHOG Ha npumepe obpasosanus sons cynshama bapus. Karxoe uz nux mpebyem
ymouuenus?

OTBETHI:

1. Tlpu cnmBanun BOJHBIX PacTBOpoB Xnopuna Gapus u cynbdara Harpus obpasyercst 30515
cynbpara Gapusi.

2. B 3aBHCHMOCTH OT yCHOBHIf (KOHIEHTpAUUS KOMIOHECHTOB, TCMICPATYPEI H APYIHX)
obpasyiorces Mukpokpuctanmku BaSO, Gomnbined wm MEHBIUEH JHCIIepCHOCTH.

3. Eenu meXoaHble KOMIIOHEHTBI B3STHI HE B CTPOro CTEXMOMCTPHYECKHX COOTHOMIEHUSX, TO
HOHBI Oapust WK CyIb(AT-HOHBI MOI'YT OKA3aTCS B 3HAYHTETLHOM U30bITKE.

4. Ilpu u36bITKE, HAPHMED HOHOB Oapusi, OHI HAYHYT NEPEXOAUTD U3 pacTBopa B TBepjyIo (azy
H 3AHAMATH BAKAHTHBIE MECTA, J0CTPAHBAs KPHCTAILIMYCCKYIO peneTKy.

5. Ilpu srom TBepnas dasa NPHOOPETACT MOJNOKHTENBHBII 3apsan, XKUJKad — OTpULATENBHBII.
M30brTounsie  cynbdar-HOHBI  BeneicTBHE KYJIOHOBCKOTO  B3aUMOJICHCTBHSI MOATAHYTCS W3
pacTBopa K ancopOUpOBaHHBIM Ha MIOBEPXHOCTH HOHaM Oapust — o0pasyercs aBoiHOH cioif
MOHOB.

6. Mouel Gapus, BLI3LIBAIOUME B MAHHOM Cilytae BOSHHKHOBEHHE Mex(pa3HOTO HoTeHIHana,
Ha3bIBAIOTCS MOTEHIHAIONPEIEISIIONMMH.

7. Cynb(haT-MOHBI, KOHUEHTPUpYIOUHECS B PacTBOpe OKOJIO 3apsHKEHHOH OBEPXHOCTH
KPUCTAILIOB CyJib(haTa Gapust HA3LIBAIOTCS IIPOTUBOMOHAMH.

BOIPOC 4.1.3. Kakoe us onpedenrenui, XApArKmepusyIonux sMeKmpoKunemuyecrue
ABNEHUA, MOJICHO CHUMAMb NPOMUBOPEYUGHIM ?

OTBETDI:
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l. Slenemme mepeHoca xkumKOCTH O jeiicTBHMeM BHEIIHETO  3JICKTPUYECKOrO  IOJIS,
Habmonaemoe B KAlHIUIIPHO—TIOPUCTBLIX  TEaX, @ TaKKE B OMHOYHBIX Kamuspax,
Ha3bIBACTCH HICKTPOOCMOCOM.

2. Tlepememienue wyacTul mHCTIEPCHOIH (asbl B DJIEKTPHUECKOM 1076  OTHOCHTENBHO
MHUCTICPCHOHHOMN Cpe/ibl HA3BIBACTCS ANEKTPOPOPE3OM.

3. Bo3HHKHOBEHHME pa3sHOCTH NHOTEHNMANOB MEICLY JIBYMSI CTOPOHAMH IOPHCTOH JuadparMpl
[PH IpPONYCKAHHH €Cpe3 Hee BOAbI MO0 MEXIY KOHIAMH OJIHHOYHONO Kamuisipa  npu
[IPOTEKAHHN YCPEC3 HErO BOJbI HA3BIBACTCS IOTEHIIHATIOM TEUEHUSI,

4. TlosiBieHHe pa3sHOCTH MOTEHIMANIOB MEXKIY ABYMSI DJICKTPOAAMH, PaclONOKEHHBIMH HA
Pa3HOIi BBICOTE COCy/a, B KOTOPOM OCEHaer (nepemelnaercs) cycrensus MEJIKO/IMCIIEPCHOTO
KBapIa, HA3BIBACTCS IOTCHIHATOM OCEAHHS HIIH OTEHIMAIOM CCIMMEHTALIHH.

3. DIEKTPOKMHETHYECKHE ABJICHHS IPOSIBISIOTCS TeM crabee, 4eM MeNbYe YacTHIbI JUCIIEPCHOH
(ha3bl, n Mcye3AIOT COBCEM NpH TIEpeBoIe UCTICPCHON CHCTEMbI B MOJICKYJISIPHBII PacTBop.

6. Tlpuumna  DIEKTPOKMHETHYCCKHX  SIBJICHMI 3aKIMFOYacTCsl B CYUIECTBOBAHMUMU
TPOTHBOIIOJNIOKHBIX 3apsiZI0B TBEPIOH M KUAKOI (a3 CHCTEMBL.

7. PasnoumennocTs 3apsioB (a3 npusomuT B CIIydae HENnoJIBHXKHOIO IOPHCTOr0 Tena B
VIEKTPHUCCKOM ITOJIE K HEPEMEIEHHIO N0BHKHBIX IPOTHBOMOHOB BMECTE ¢ KHAKOH (hasoii.

8. CylmHOCTH INEKTPOKHHETHYECKUX — SBIICHHI 3aKIOYACTCsl B [EPE/IBIDKCHHH  YACTHI[
AUCTICPCHOH  (ha3bl M JMCHEPCHOHHOM  cpeipl MpH  TIDHJIOXKEHHH K CHCTEME pasHOCTH
MOTCHIMAJIOB HJTH, HA0DOPOT, B BO3HHKHOBEHUIO PA3sHOCTH TIOTEHLIHAJIOB NIPH OTHOCHTEIHHOM
nepeMemensu (Gasel ¥ cpessl.

KOHTPOJIMPYIOLLUASI TIPOI'PAMMA 4.2.

BOITPOC 4.2.1. Hpoananusupyime paccyscoenus o HPUPOOE BNEKMPOKUICIUYECKO20

nomenyuana U yradicume OH[IJ&OH‘H(JB?

OTBETBI:

1. DnekrpoxuneTnyueckuii moTeHmMAN — 510 DICKTPHYECKHH IOTEHITHAN, OTCYMTHIBAGMBI OT
FPanuIbl CKONBKEHHS 10 YPOBHSA B JKHAKOH (hase, MOCTATOYHO YAQICHHOTO OT MekK(a3Hoil
TPaHULIBI pa3jiena.

2. I'panuna CKOJILIKEHHS YCTaAHABINBACTCS lIpH OTHOCHTEJILHOM NEpeMeLICHUH (a3, Hanpumep
[IPH TCYCHHH JKUIKOCTH BZIOJIb TBEPIOH [OBEPXHOCTH.

3. HeBO3MOXHO yKa3aTh TOUHOE HOJIOKEHHE IPAHMIIBL CKOJIBIKCHMSL.

4. C 10CTaTOYHON yBEPEHHOCTHIO MOIKHO NPETONIONKUTD, YTO TIEPBBIH CIOM MOHOB H NEPBHIH
CIOH MOJIEKYJT BO/IbI, CMAYHBAIOIINX TBEPLYIO }asy ne nepemewmaiores otHOCHTENBHO TBEPIOH
(assr npH TeueHuM xHUKOCTH.

5. DNEKTPOKMHETHYECKHH MOTEHIHAN BO3HHKACT NIpH OTHOCHTENIBHOM nepeMernieHus (a3 mox
NIEHCTBUEM MPUIIOIKEHHOTO 3IeKTPHYECKOTO TOJISL.

BONPOC 4.2.2. Paccyompume nonosicenus, onucLIsaIOwjUe Mexanusm 00pazoeans
060111020 snexmpuyeckozo cnos uonos. Kaxoe uz nix NpoOMUGOpe um KCnePUMeHManbHbiM
oanubim?

OTBETHI:

1. Ha rpanune Bosa — TtBepapiii ifomun cepebpa B Boy GyyT nepexomuTh MPEUMYINECTBEHHO
HOHBI cepedpa, Tak Kak onu Goliee rHAPATHPOBAHDL.

2. IlosepxHocTs iiouma cepebpa Oyner uMeTh HEKOTOPHIH M3GBITOK HOHOB Hopxa, xoropslit ¢co
CTOPOHBI BOJbI Oy/1eT HeHTPaIM30BaH H36bITKOM HOHOR cepebpa B IIpuIIeraloLeM cioe.

3. DT0T npouecc TpPUBEAET K BO3HHKHOBEHHIO MEX(A3HOrO0  cKauka IMOTCHIMANIOB,
IPCISITCTBYIONIEro JalbHeRIeMy [epexo/ly HOHOB.

4. JIBoitHOU CnOM HOHOB 0bpasyercs He CaMONPOM3BONBHO, 4 B pe3ynbrare yMeHbIICHUS
SHEPrUH MTOBEPXHOCTHOI'O CIIOSI.

5. B pesynerate npouecca mepexosa HOHOB YCTAHABIMBACTCS PABHOBECHE, KOTOPOMY
COOTBETCTBYET OIPC/IENICHHOE 3HAUYCHUE CKAYKA TIOTCHI[HAJIOB.,
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BOIIPOC 4.2.3. Kakoe us senenuii nabmodaemes, ecnu xcudxocms 1od GRUstHUeM
PA3HOCIMI NOMEHYUANI06 nepemelyaemes. yepes NOPUCMYIO HEROOBUIICHYIO MeMOpany K 00HOMY
U3 INCKMPoO0e?

1. Dnexrponus

2. anextpodopes
3. anekTpoocMoc
4. o dexr Kpunxe
5. adpdexr Jlopua
6. anexTpoauaua.

KOHTPOJIUPYIONIAS IPOTPAMMA 4.3.

BOIIPOC 4.3.1. Hpoananuzupyiime  nonoocenus Xapaxkmepusylowue cmpoenue
Osounoceo  snexkmpuueciozo cros. Karxoe us Hux - ne coenacyemcs ¢ cospemennvimu
MEOPEMUeCKUMU U IKCREPUMEHMANbHLIMU OANHbIMUY
OTBETBI:

1. JIBoiinoii WICKTPUYCCKHH CIIOH COCTOMT M3 HOHOB OOHO 3HaKa, OTHOCHUTENLHO IIPOYHO
CBASAHHBIX C  JHCHECPCHON (azoll, M  9KBHBATCHTHOIO KOJIMYECTBA  IIPOTHUBOIIOIOIKHO
3apSDKCHHBIX KOHOB, HAXOMALIMXCS B JMCIIEPCHOHHOH cpeae BOIM3H MexhazHoi moBepxHOCTH.
2. 3apsa Ha mOBepXHOCTH TBEPIOH  auCrepcHON  (asbl B IEPBOM  NpUOIHIKEHH K
PacCMaTpHBACTCSA KaK MOBEPXHOCTHBIH 3apsil.

3. JIBoiiHoit snexTpuueckuii cioii obpasyercst B pesynprare M30HPATENLHON acopBimK 0HOro
H3 HOHOB, NPUCYTCTBYIOIMX B AUCIIEPCHOHHOH cpeze.

4. Jlpoiinoit snexrpuueckuii cnoif Ha Mexdasnoii rpanune TBEPAOC TEIO0 — IKHIKOCTH
NPCACTABIACTCS KaK IIIOCKHIT KOH/IeHCaTop, ojHa 06K/Ia1Ka KOTOPOro CBs3aHa ¢ NOBEPXHOCTLIO
IBCPIOTO Tena, a Apyras, HECymasi NPOTHBOMOJIOKHbIH 3PS/, HAXOMUTCS B MUIKOCTH BOJIM3H
[TOBEPXHOCTH.

5. Benenctsue TemioBoro mBmkeHus HOHOB IPOTHBOHOHBI paccesHbl B XKHAKOH (haze He
HEKOTOPOM PACCTOSIHHH.

BONIPOC 4.3.2. Ilpu xarux suauenus INEKMPOKUHEMUNCCKO20 nOmenyuaia ¢
MULTUBONLINAX OUCREPCHAS CUCIIEMA MOJICEI CHUMAMbCSL yemoituucoi?

OTBETBI:

1.0.:.30
2.0...50
%0100
4.30...70
5.50...100

BOIIPOC 4.3.3. Karoe us ypasnenuit coomsememeyem meopuu CMpoeHUus 06oLNH020
dNEKmputLecrko2o cros, npednodcennoi Lllmepiom?

' L 1)
Fzop
2. ¢, =¢, exp| —
0, =y xp( RT)
3. £E=4anQc/ el
¢) F
- exp( _;:mj
RT

5. E=4mnU /el
BOIIPOC 4.3.4. Hsyuume onpedenenus, Xapaxmepusyiowue cmpyrmypy muyennot

{m[Fe(OH),]-nFe’ -3(n— x)CI™¥3xCl”

Karoe uz nux nemouno?
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OTBETHI:

1. m — uncno uelTpansubix MOJIEKYJI1, 00pasylonmx arperarhl

2. n—uucno NOTEHUHANIOOPA3YIONUX HOHOB

3. 3(n-x) — yucno HPOTHBOHOHOB, HAXO/ISILNXCS BOJIM3H IOBEPXHOCTH

4. X — 9HCII0 IPOTHBOHHOB, PACCEAHHEIX B XHKO (ase Ha HEKOTOPOM PaCCTOSHIM OT IPaHHLIEI
paszeina

5. (0-X)+X — UHCII0 MOHOB, HAXOASIUXCS B auddysnonnom croe.

YCTOHYUBOCTH Ml KOAT YJSIUsI AMCTIEPCHBIX CUCTEM

KOHTPOJIMPYIOIUASI IPOT'PAMMA 5.1.

BOITPOC 5.1.1. Cpeou ymeepoicoenuil, xapakmepusyrougux yemouuusocmo oucnepciix
cucmem, naioume rnemoymoe.
OTBETHI:
1. YerotiunBocTs aucnepeHbIx cuerem XapaKTepusyeTCss HEM3MEHHOCTHIO BO BPEeMeHH pasMepoB
HacTHI| IMCIICPCHOM (a3bl M COXPaHeHHEM HX PABHOMEPHOr0 pacipe/ie/ieHust B IMCIepCHOHHOI
cpene.
2. Bee nmcnepensie cuctemsl TEPMOJIMHAMHYECKH HE YCTOHYUBEI
3. Kunernueckoit mnaspizaercs YCTOHYMBOCTL JIMCIIEPCHON  CHCTEMBI 110 OTHOLIEHHIO K
TPaBUTALHOHHOMY HJIH IIEHTPOOEIKHOMY IIOJISIM.
4. Koarymsmust — nponece ciumanms HacTHLl crnepenoi (aspl B Gonee kpymHble arperarsl,
NPHBOAALIMH K MOTEPE KMHETHYECKOl YCTOHYMBOCTH, pasieneHuio (gaz u, xak CIIEJICTBUE, K
paspyuIeHHIO CHCTEMBI.
5. ArperaTHBHON yCTOMYMBOCTBIO Ha3BIBACTCS CIIOCOOHOCTH ~ CHCTEMBI  IPOTHBOCTOSTD
YKPYIHEHHIO YaCTHI] IMCTICPCHOHN (hazpl.
6. Koarymsitel, ofpasyommecs B PE3YNIbTATe arperalud YacTHL[ JMCIIePCHOI (hazsl,
MPEACTABIAIOT COOO0H oOca/iku  paziu4HOM CTPYKTYPBL:  PBIXJIBIC, IUIOTHBIC XJIONBEBHIHLIC,
BOJIOKHUCTBIE, KPUCTAIIIONON00HEIE,

BOIIPOC 5.1.2. Hsywume nonoxcenus PasvAacHAIOute  npupooy  Yemonyugocmu
Koanoudnvix cucmen. Kaxoe uz nux owubouno?
OTBETHI:
1. Ha 6imskom paccrosmuu MENCLY KOJUIOH/IHBIMH 4aCTHIIAMH JIEHCTBYIOT MEMMOJICKYJIIPHBIE
BAaH-JICP-BAAIBCOBBIC CHIIBI.
2. Hammuue gBoiinoro SNEKTPHUCCKOrO CIOSI HA NOBEPXHOCTH KOJUIOHIHBIX YACTHI HCKIOYACT
B3aHMOJICHCTBHE MEXKIY HUMH.
3. YeToituMBOCTS MCIIEPCHBIX cHCTeM 00ycoBiIeHa COOTHOMIEHHEM MEXKMOJNIEKYIISIPHBIX CHIT
MPUTSDKCHUSL M DIIEKTPUYECKHX CHIT OTTAIKHBAHHUS.
4. BO3MOXHOCTh CyIIECTBOBAHMS /MCTICPCHOH CHCTEMBI 00YCIIOBJICHA HANHYHEM HEKOTOPOro
FHEPIEeTHICCKOro  (MOTCHUMANLHOr0)  Gapbepa, KOTOPLI ~ NPENATCTBYET  COIMIKEHHIO
KOJUIOMIHBIX YACTHIL H HX CIHIIAHHIO.
5. Kunernueckas ycroiiunocrts ONPEACTISIETCS pa3sMepaMmu YacTHII.

BOIIPOC 5.1.3. Karoe us REPeqUCHennbIX  6030CUCGUIL e MOXNCem  Gbl36ants
KOazyasyuio 2udpo3ois?
1. Usmenenne remnepatypsi
2. MeXaHHYECKHE BO3LCHCTBHS
3. noGas/ieHHe MOBEPXHOCTHO-AKTHBHBIX BEILIECTB
4. BBEJICHHE DIIEKTPOITUTOR
5. BNEKTPOMATHUTHOE H3ITyYeHUE.

BONIPOC 5.1.4. Onpeoerums Koncmanmy cropocmu  koaeyisyuu, eciu 6 00HoM
Kybuueckom mempe 3018 ucxodnoe xonuuecmeo uacmuy pasno 5-10" g BPeMSL RONOGUNHOT
Koazynayuu cocmacnsem [0 ¢?

OTBETHI:



1.5-10"
2.5-10
3.5-107*
4.5-10716
5. NAaHHBIX HEIOCTATOYHO,

KOHTPOJIUPYIOIIASI IIPOTPAMMA 5.2.

BOIIPOC 5.2.1. Hzyuume nonooicenus, xapaxmepusylougue cyujnocmo cmabunuzayuu

oucnepcuvix cucmem. Karxoe uz nux npomusopeyqueo?

OTBETBL:

1. Ha mexdasnoit nmosepxnoctu pasiena (asa
MOJIEKYIT cTabuH3aTopa.

2. llonuast Qukcaums JMCNEPCHON CHCTEMBI OOYCIOBIMBAETCS TEM, UTO BBICOKOBSI3KHUIi
CTAOMIU3HPYIOLIMH CIIOH He BbIIABIMBACTCS IPH CTOIKHOBEHHH YACTHIL TUCIIEPCHOi (a3,

3. CrabunvsupylomuMH  CBONCTBAMH 00JMAJAIOT ajCOPOLHOHHBIC CIIOH OPHEHTHPOBAHHBIX
MOBEPXHOCTHO—AKTHBHBIX BEIIECTB: OEIKH, MbLIA U IPYIHE.

4. Ilpounocts ancopbIMOHHOTrO Cilosi HapacTaeT ¢ yBeauueHueM pH Cpejbl U MOBBIIICHHEM
KOHLEHTpPALUA MMOBEPXHOCTHO-aKTHBHOTO BEIECTBRA.

5. llpenen noBbiuienuss CTaOMIBHOCTH MHCIEPCHBIX CHCTEM ~— O0BPa3oBaHHE CILIOMIHBIX
POCTPAHCTBEHHBIX CTPYKTYP-TEIIEH.

BOIIPOC 5.2.2. Koazynsyus konnoudmnsix cucmenm movicem npoucxooums nood GiusHuem
paoa axmopos. Kaxoil us nepevucienublx paxmopos umeem nausasicneiiuiee meopemuyeckoe
U npakmuyeckoe snavenue?

1. Crapenue cucTemnI

2. H3MeHeHne KOHICHTPALHH JUCIIEPCHOT (asbl
3. MexaHUYECKHE BO3ICHCTBHSI

4. ¥3MEHEHHE TeMIICPaTypbl

5. 100aBACHUE HICKTPOIIUTOB

6. peficrBue crera.

cpena odpa3yeTcsi MOBEPXHOCTHLIN CIOH U3

KOHTPOJIMPYIOUIAS IIPOI'PAMMA 5.3.

BONPOC 5.3.1. Ipoananusupyiime noiodxcenus, xapaxmepusyiouue —Oeiicmeue
QNEKMPORUMOE  Ha 30nb.  Kakoe u3z wux wne omuocumes K npasuram  Koaeyisyuu
anexmporumamu?

OTBETHI:

1. Koarymupyroumm jnelictuem 0011afaior He BCe HOHBI dEKTPOIIHTA, @ TOILKO Te, KOTOpBIE
HMEIOT 3apsijt IPOTHBOIOJIOKHBIH 110 3HAKY 3apsTy KOJUIOHHOM YacTHIbI.

2. Jlns navana Koary1suuu HeoOXOAUMO HPEBBICHTH HEKOTOPYIO MUHHMAIIBHYIO KOHLIEHTPALIHIO
3NEKTPONUTA B 30I1€.

3. Ilopor koarynaumu — 5T0 BeIMYAHA, XapaKTEPU3YIOMAs YCTOWUMBOCTL 3078 K
IEKTPOJIUTAM.

4. Koarynupyomas cuiia vona tem Gosiblie, 9eM GoJble ero BaICHTHOCTS, BO3PACTAET C
YBEJIMYEHHEM pajinyca HOHA MPU OJAMHAKOBOM BAJIEHTHOCTH.

5. Koarymsinust 30151 IPOUCXO/IUT B Pe3yNbTaTe H3MCHEHHs KOHLEHTPAIMH JIHCIIepenoii (a3l 1
NPUBOIUT K 00pa3oBaHUIO OCAIKOB — KOAryIsiToB

BONIPOC 5.3.2. Hsyuume npednoceiiku, Ha OCHOGAHUU KOMOPBbIX  pa3GueaIomes
NpeOCmasens. 0 Koazyrayuu konioudos. Kaxas us nux ne yuumoisaiacs CMoayxoeckum Ous
noCmMpoena meopuu dutempoil Koazyisiyui?
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OTBETHI:
l. Mexay wactumamu Aucnepenoit  Qgasel  ACHCTBYIOT  cuutbl OPUTSIKEHUA W CHIIBI
ICKTPOCTATHYECKOTO OTTAIKUBAHMUS.
2. Tlpu cOmmxenus wacruiy aucriepcHoil gassl B mpouecce GpoyHOBCKOro JIBOKCHUSI Ha
MOCTATOYHO OJIM3KHE PACCTOSIHHS YACTHIIbI CIMBAIOTCs!, 0Opasys arperar.
3. CkopocTs Koarynanun ONPEIEIILTCs YaCTHYHOM KOHIICHTpALHelf 110115 U TEeMICPaTypoii.
4. Tlpu CTONKHOBEHMAX NEPBHUHBIX YaCTHLL 00pa3yloTcs CHAYaNna BTOPUYHBIC, A 3aTeM
TPETHYHLIC U 6011(:‘6 CIIOJKHEIE.
5. Cxopocrs arperaruposanus CYHICCTBEHHO 3aBHCHT OT NPUPOIBI CUll, JIHCTBYIONMMX MEXTy
YaCTHIAMH JIHCTIEPCHO# (a3l

CTPYKTYPOOBPA3OBAHWE U CTPYKTYPHO-MEXAHUYECKHUE

CBOMCTBA TUCIIEPCHBIX CUCTEM

KOHTPOJIMPYIOIIASI IIPOTPAMMA 6.1.

BOIIPOC 6.1.1. Kaxoe us yrasamnox ceoiicme He CEA3AN0 HenoCpeocmeeHio co
CMPYKMYpPOit OUCHEPCHOL CUCEeMbL?
OTBETBI:
1. smacTuunocTs
2. TeKy4ecTs
3. BSI3KOCTH
4. cMauMBAEMOCTD
5. WIaCTHYHOCTE
0. IPOYHOCTE.

BOIIPOC 6.1.2. Karoe uz noroacenui, XAPAKMEPUYIOWUX CIPYKRMYPLL QUCHEPCHbIX
CUCMEM, SAGIACMCA HeGePHbIM?
OTBETHI:
1. Crpykrypa — s10 npocrpancTenmmii Kapkac — cerka, 00pa3oBaHHbIH CBA3SIMH aTOMOB,
HOHOB, MOJICKYJI, MU/, KPHCTAIUTHYECKHX OTPOCTKOB M YaCTHII KOJUIOWIHBIX Pa3MepOB.
2. B KOJUIOMIHBIX M MHKPOTETCPOTEHHBIX CHCTEMAX Pa3IHYAIOT THKCOTPOITHO —O0OpaTuMele,
WK KOAryJIssUMOHHbIE CTPYKTYPBI, H HeoGpaTHMO ——PaspyLIAIOMIHECS], WK KOHACHCAIMOH HO-
KPHCTAIIH3allHOHHBIC CTPYKTYPEL.
3. Koarynsuuonnas crpykrypa o0pasyercs CleIIeHHeM NEPBUYHBIX YaCTHIL JHUCIEPCHOM (hassl
BaH-/Iep-BaallbCOBBIMH CHJIAMH.
4. Konjencanuonsas crpykrypa BO3HHKACT B pesynbrate 00pa3oOBaHMs NPOYHBIX XHMUYUCCKHX
CBA3CH MEXJLy YaCTHIIAMH JMCIIEPCHOI (azbr
5. Kpucranusannonusie crpyxrypsi (hopMHpyIOTCS B IpOLIECCE BHIKPHCTAIITHAOBEIBANMS HOBOH
(assl BenesicTBIE cpaluBamms KPHCTAJUIHKOB.
5. IIpoyHOCTH  KoarymsiMOHHEIX CTPYKTYp ~ 3HAUHTCIBHO — NPEBBILAET  IPOYHOCTH
KOHIECHCAIIMOHHBIX U KPHCTAIJIU3AIIHOHHBIX.
6. 'encobpasoBanie — 5T0 BO3HHKHOBEHHE IIPOCTPAHCTBCHHOH CETKH M3 YACTHI{ MHCTIEPCHOI
(base1, B neTIIX KOTOPOI HAXOAMTCS cpeza.
7. Crienmnyeckoe CBOHCTBO KOATYIISAIHOHHBIX CTPYKTYP — CHOCOOHOCTL CAMOIPOH3BOILHO
BOCCTAHABIMBATE CBA3H MMy YaCTULAMH, Pa3pyIIEHHBIC IPH MEXaHHIECKOM BO3JICHCTBHH Ha
CHCTEMY,
8. Cunepesnc — spienue CaMOTIPOH3BOJILHOTO YMEHLIUCHUS PA3MEpOB Iefisi pH COXpaHeHHH
Cro  CTPYKTYPBl € OJHOBPEMEHHBIM BBIIGNICHHEM M3 HEro JAMCIIEPCHOHHONH  cpejpl,
COJIEpIKALIIEHCS B ETISX.

KOHTPOJIUPYIOLIASI TIPOI'PAMMA 6.2.

BOIIPOC 6.2.1. Cpeou nonoxcenuii, XAPAKMEPUVIOUWUX  CMpYKmypsl U céolicmea
KOALOUONBIX CUCTEM HATIOUME 0UbOuHOe?
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OTBETHI:
1. OBpazopanue crpykryp B KOMmIOUHBIX cHCTEMAX — PE3YJIbTAT CUCIVICHMS, CPACTAHHS YACTHI|
AucnepcHoii (assl 1Mo BiIMsSIHEEM ACHCTBYIOIMX MEXKAY HUMH (H3HICCKUX HIIH XHUMUYCCKHX
CHIL.
2. Ilponece o6pazoBanus CTPYKTYPBI M CBOHCTBA CTPYKTYPUPOBAHHBIX CHCTEM 3aBHCST OT
CBOHCTB MOBEPXHOCTH YACTHI] AUCHIEPCHON (hasbl, ee HEOAHOPOIHOCTH, XHMHYECKOLO CTPOCHHS,
(opmbl u gpyrux.
3. OcHOBHBIE THITBI CTPYKTYP: KOAryJissiiHOHHbBIE, KOHACHCALHMOHHBIE W KpHCTAIIM3alHOHHEIC,
PA3IMKE  ONPCACHACTCS NPHPOJION CHI  CleIIeHH s, ACHCTBYIOLINX MEXTY 9acTHIAMM
cniepcHoii (pasel.
4. Crpykrypa, obpasyiomasics B Pe3ybTaTe CpacTaHus KOMIOWIHBIX YACTHII B CIIOIIHOMN
MPOCTPAHCTBEHHBIH KapKac-CeTKy 1101 aciicTBHeM Bau-siep-Baanscospix e masmmaetcs
KOHJIEHCALIMOHHOMH.
5. Koarynsuuonusie CTPYKTYPBI BO3HHKAIOT B pe3yibTare MOHUIKCHUS arperaTuBHoOM
YCTOHYHMBOCTH JIUCIIEPCHOI CHCTEMbI MYTEM CICTUICHUS! IEPBUYHBIX YACTHIL JIUCIEPCHO (dasp1 B
TIPOCTPAHCTBEHHBIE KAPKACHI.
6. Eciin o0beMHBIi KapKkac—ceTka (opmupyercst 3a cuet xumnueckux cseii aTOMOB, MOJIEKY I
I KPUCTAUTHICCKHX CPOCTKOB, a JICHEPCHOHHAS CPEia 3aKIIOueHa B suciikax Kapkaca, To
CTPYKTYpa CHCTCMBI HA3BIBACTCS KOH/ICHCAIHOHHO—KPHCTALTH3AIHOHHOIL.
7. Crnenuduyeckoe CBOHCTBO KOATYJIAUHOHHBIX CTPYKTYP — THKCOTPONHUS — CIOCOGHOCTS
CaMOIpOH3BOJILHO BOCCTAHABINBATECS MOCJIE NPEKPALICHHS MEXaHHIECKOTO BO3/ICHCTBHS,
8. XapakTepHoe CBOHCTBO THKCOTPOIHBIX  CTPYKTYP — 2J1aCTHYHOCTb. |lnmacTHuymbie Tesa
HeoOpaTuMO H3MEHSIIOT pasMepbl 1 (opmy noj nelicTBrem BHEIHUX cuil; HOCHE [peKpalieHus
BO3JICHCTBUSA M3MEHEHMS OCTAIOTCSL,

BOIIPOC  6.2.2. Ipoananusupyiime onpeoenenus,  Xapakmepusyiowue ceoicmed
CmpyKmyp u naunoume owinbounoe?
OTBETBI:
1. Obpazopanue cTpykTyphbl, OXBaTBHIBAIOUIEH BeCh 0GLEM JIHCIEPCHOH CHCTEMBI, BO3MOSKHO
TOJILKO TIPH  ONPEACNIEHHON KOHIEHTPALMH YaCTHUIl AHCIIEPCHOM  (paskl, AOCTATOUHOM JyIst
MOCTPOCHHSI IIEJILHOTO KapKaca.
2. CBi3b MEXKIY BA3KOCTHIO KOJUIOHJIHOM cHCTEMBI M CO/ACPHAHHEM JHCIIECPCHON  (hasb
onrebIBacTes ypasnenueM 77 =1,(1+-K-¢), rae n u 19 — BIAKOCTH CHCTEMDI H cpeasr; K —

KOHCTanTa, onpejensemast Gopmoit yactui; ¢ — oGsemuas mons JAUCIIEPCHOH (pa3wl B 00BEME
CHCTEMEIL.

. du
3. Teuenue BASKHX Tesn ONHCHIBACTCS 3aKOHOM P :r;—d—-, rae P — manpsokenue cusura; U —

X
IHHeHas CKOPOCTEL TEYCHHS, X — KoopauHara, HOpMaJibHas K NOTOKY; 1 — BA3KOCTh CpeJibl.
4. Bsskocth AUCIICPCHBIX CHCTEM — HEINOCTONHHAY Bennuuna. Ee 3HAUYECHHE 3aBHCHUT OT

YCIIOBHI ONPECNEHHS, OT CKOPOCTH TEUCHHSI.
5. Bsiskocth TeNa OTIHMYAIOTCA OT TUIACTHUHBIX TCM, 4TO TEKYT IpH JIOOBIX HANPSIKEHHSIX.
Hamuune crpyxrypsi usmensier xapaxrep Teuerus,

BOIIPOC 6.2.3. Ha rxaxom us ePAPUROG NpeOCmasnena Xapaxmepnas 3asucuMocme
GAIKOCMYU OM NARPANCEHUSL COGU2A ONISL CEA3NO-OUCHEPCIOT CIPYKMYPUPOCAHHOU cucmemol?

OBETHI:

/ /

,,,,,, — e e e —. .

(I)OH,[[ OLCHOYHLIX CPEOCTB s HPOBCIEHHS aTTeCTalMyu YPOBH# C(bOpMHpOBaHHOCTH
KOMIIETEHIIH OﬁleaIOIJJ,HXCSI 10 JTHCIHUITIINHE O(_])OpMJ[SICTCH OTHCIBHBIM IOKYMEHTOM.

R R o
—— / ,f‘/ \ - 1‘ //
¢ v
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6. YUEBHO - METOAMYECKOE U HHOOPMAIMOHHOE OBECIIEYEHIE
JUCITUILIMHbBI

6.1. KnnrooGecneueHnocTs

Hanmenopanue nureparypor: asTop, Ton uznanns KHUT'OOBECITEYEHHOCTD

Ha3BaHHe, BUA U3IaHMs, Konnuectso IK3EMILIAPOB Hanuuwue B NEKTPOHHOIA
U3/1aTENLCTBO u3nauuii B bubnuorexe Bnl'Y s Oubnnorexke Bnl'yY
coorsercTenu ¢ GI'OC BO

1 2 3 4

OcnosHas anteparypa*

1. Botouxwmii C.C. Kype kosuionaHoii 1976 102
XUMHH! yueGHuK 2-¢ U3 - M.:
Xumus, 1976. - 512 c.

2.®puppuxcoepr I.A. Kype 2010 86
KONIOUAHO# xumun: yuebuuk, — JI,:,

2010. -416 c.

3. Mapkos B. @. Mackaesa JI. H, 2017 http://znanium.com/catalog/
Bpychnubina JI. A. Anexceesa T. A. product/948402
Konnonnas xumus: npumeps u
3apaun: Yuebuoe nocobue - 2-¢
H3A., crep. - M.:Paunra, Hin-so
| Ypan. yn-ta, 2017. - 188 c.

4.0Onbmescknii. M.B., Hopoteera 2003 http://dspace.www 1.visu.ru/
HU.B. Konnougnas XHMMUA. handle/123456789/562
IToBepxHocTHbIe ABNEHUA "
JMICTIEPCHBIE cHCTeMbl. PeliTunrosas
CHCTEMA OpraHu3auMM M OLEHKH
CaMOCTOATENLHOI paboThl cTynenTa/
Yueb. nocobue. Bal'Y, Braanvup. —
2003. -70 c.

5.Mpakruueckue paGoTe no 2015 https://e.lanbook.com/book/
KoJutouaHoH xumuy. Ilunsesa JLIT., 68308

Cynakopa H.H., Benoycora B.H.,
Munakosa T.C., Mamonros I".B.
YueGroe nocodue. 2015, 244 crp.

Hononuutensnas nnreparypa

I.Pomin B.B. duznueckas u 2013 10
Kkononauas xumus: yueOHOE
nocobue. — CraBponons:
AI'PYC, 2013. — 156 c.

2. Kupuuenko O, A. 2012 http://znanium.com/catalog/
IMpakTikym 1o KontouaHON XUMHY: product/757805
Yuebuno-meroanieckoe nocoGue -
MUMITY, 2012, - 110 c.

3. ®panuesa H. H. Besruua 10, A. 2013 hitp:/znanium.com/catalog/
Pomanenko E. C. Bonocoga E. B. product/514197
Konnouanast xumuu: yueGnoe
nocodue. - Crapponons: [Naparpag,
2013.- 52 ¢.

6.2. Tlepuogmueckue w3nanms

1. Bozta: XuMHsl 1 5KOIOTHS.
2. Copbraonnsle n XpoMarorpapuueckue nporeccl.
3. Environ Technol.
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4. Bocrouno — Esporneifckuii JKYpHAJI IEPEIOBLIX TEXHOJIOrU i

6.3. Hurepuer — pecypce

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

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

4. http://elibrary.ru/

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

7. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHUE AUCIHUIIINHBI

JUis peanusanuu JaHHOM JUCIMITHHBL HMEIOTCS CICHUANBHBIE IOMEILEHHS [T IPOBE/ICHHS

BAHATHH Aexkyuonnozo muna, sausmuli aabopamopnozo muna, epynnoserx i UHOUBUOYANBHBIX
KOHCYNLMAYULL, MeKyujeco Konmpons u npomedicymounou  ammecmayuu. Jlaboparopusie u
JIEKLIMOHHBIC 3aHATUSA NPOBOAATCS B ayjl. 331-1 «Dusuueckas u KOJUIOWTHAS XHMHUS).

ITepeuens HCMONB3yeMOro JNMLIEH3HOHHOIO nporpaMmHoro obecneuenus Windows 7,
Microsoft Office 2010.

) T 8
Pabouyto nporpammy cocrasun _ix.n. npod. Kyxtuu B.A. Loxiret
(PHO, noanwucs) //

Peuensent ¥

(mpencraBuTens paGoTonatess) renepanbHelii aupexrop OO0 «BMT» k.1.1. [ToBopos A.A.
(MecTo paboTel, AONKHOCT, DUO, noanuce) &

IIporpamma paccMotpena u o106peHa Ha 3ace aHHK Ka(eapsl XUMHH
[Iporoxon No 70 oT 24 06 222 [ rona o
3asenyrommii kadenpoit_ ix.H. npod. Kyvxtun B.A. / o ferec
(PHO, noanucs)
Pabouas nporpamma pacemoTpena u onolpena Ha 3ace/laHHy YUeOHO-METOAMIECKON KOMHCCHM
Hanpasienust 04.03.01«Xumusy

[Tporokon Ne /0 ot 25.06.,202/ roma e
[Ipencenarens komuccun A.x.H. 1pod.Kyxtun B.A... A A laeell
(PHO, nonrcs) ¥
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JIUCT NIEPEYTBEPKJIEHUSI
PABOYEN ITPOTI'PAMMBI AUCIHUIIIIMHBI

Pabouas nporpamma ono6pena na yueOHbIi roj

Iporoxon 3acenanus xkadenprr No oT rojia

3asenytoumii kade poit

Pabouas nporpamma onoGpena na yueOHBIi roj

IIporoxon 3acemanus kadenpor Ne oT roua

3asenyommii kapenpoit

Pa6ouas nporpamma onoGpena na yuebHBIH roa

[Iporoxon 3acemanust kadenpsr Ne oT roia

3asesytommii kadeapoii




JIUCT PETUCTPAIIMU U3MEHEHU I
B pabouyIo IPOrpamMMy JAUCIMIIIHHbI
llosepxrnocmuvie senenus u oucnepcHoie cucmemol
OBPA3OBATEJIbHOH MTPOI PAMMBI HATTPABJIEHUSI ITOAIOTOBKH 04.03.01 XUMuisl

«XMMHYECKHH aHATN3, XHMHYECKAS U HKOJIOrHIecKas OKCTIEPTH3A OOBEKTOB OKPYKAIOLICH CPeIbI»

Gakanaspuar

Homep BreceHbl H3MeHeHus B yacTh/pasaernl Hcnonnurens Ocnoanue
H3MCHEHUS paboueii nporpammsi OHO (Homep 1 maTa npoTokoa
3acefanus kadeaps)

3aB. Kaenpoii /
Ioonuce DO
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