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1. OEJHX OCBOEHM: JUCITUITJIMHBI

[lenbi0 OCBOSHUS MUCIHUIIIMHEI IIOBEPXHOCTHBIE SBIECHNA U AUCIIEPCHBIE CHCTEMBI SIBIIAETCS:
yriayOieHne 3HaHUM B 001acTH crienuGUYecKUX CBOUCTB JUCIIEPCHBIX CHCTEM, KOTOPEIE BXOMAT,
KaK COCTaBHAas 4acThb BO MHOIME TEXHOJIOTHYECKHE IPOIECCHl M INHPOKO MCIIOJB3YIOTCS IIPU
TIOJYUCHUH Pa3/IM4HBIX MaTEPHAIOB, OCHOBHBIE CBOMCTBA KOTOPBIX 3aBHCST OT JUCIECPCHOCTH,
IPHPO/IBI TIOBEPXHOCTH M CBS3aHBI C 3aKOHOMEPHOCTSIMH CTPYKTYpooOpa3oBaHusl.

3ajaun: M3y4yeHUe SBICHUHM NPHCYIMIMX IMUCIEPCHBIM CHCTEMaM, HCCIIEIOBaHHE (U3UKO-
XUMHAYECKHX CBOMCTB M 32aKOHOMEPHOCTEH ¥ UX U3MEHEHHUH B KOJUIOMHBIX PaCTBOpaXx.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO
JIMCIMIUIMHA TTOBEPXHOCTHEIE SIBJIICHUS U JUCHEPCHBIE CUCTEMBI H3ydaeTcs B 00sg3aTenbHOM
yacTH y4eOHOro IJiaxa.
[IpepexkBU3NTEl OUCIUIUIMHBL HEOpraHW4ecKkas XHMHS, OpraHudeckas Xumus, (usmka,
MaTteMaTHka, Qu3HYecKas XUMHS.

3. IIJIAHUPYEMBIE PE3VJIBTATbHI OBYUYEHUS IO JUCHUILIUHE
[Tnanupyemble pe3yabTaTbl O0y4YeHHs [0 JUCIHUILUIMHE, COOTHECEHHBIC C ITAHUPYEMBIMH
pesynsraramu ocBoeHHs OITOI1

Kon [Inanupyemele pe3yabTaThl 00y4eHUs 110 Haumenosanue
q)opmﬂpyeMbe JUCHHIIIIHHE, B COOTBETCTBHH C HHIHKATOPOM OLEHOYHOI'O CpeacTBa
KOMIIETeHIIUH JIOCTHIKEHUS] KOMIIETEHIIUH )

Wunukarop Pesynwrarsl 00yueHus
JIOCTHKEHHUS [0 JTUCIUIUIAHE
KOMIIETeHIHH
[TK-6 Cnocoben | [1K-6.1. 3naer ocHOBbI | 3Haem: IpaBuia
IPOU3BOJUTH (PU3UKO-XUMHYIECKHX NPHEMKH, METOJIBI
nabopaTopHEIE | METOJOB HCCIIEAOBaHHSA | 0TOOpa M IOATOTOBKH
UCCIIEIOBaHUs, | OOBEKTOB OKpYJXKaromlei | mpod W  XHMHYECKHUX
aHalu3bl cpensl; 00pasloB K aHaIU3Yy, A
0TOOpaHHBIX [1K-6.2. YMeer | OLeHKH 3KOJOTHYECKOTO
npob U | IPOU3BOJIUTE COCTOSIHUSI OOBEKTOB;
obpazuoB s | mabopaTtopHbie Ymeem: IPOBOJHTH
OIIEHKH HCCIIeIOBaHuUs, 3aMephl, | JabopaTopHEIe Tects1, Bopocs!
9KOJIOTMYECKOTO | aHAIM3bl  OTOOPAaHHBIX | HCCIEIOBAHHUS, aHAIU3bI
COCTOSIHHSI OpUPOJHBIX 00pa3loB; | oTOOpaHHEIX Hpod H
00BEKTOB. pPacCUUTHIBATh 00pa3ios
MpeIeIbHO Bnadeem: 0a30BBIMH
JOITYCTAMBIE HaBbIKaMH
koHnenrpauuu (IIJIK) | ucnons3oBanus
BPEIHBIX BEIIECTB | COBPEMEHHOH
TEXHOTEHHOTO anmnaparypbl npu
Xapakrepa; padoTaTh Ha | IPOBEJEHUHA  HAYYHBIX
aHAITUTHYECKOM HACCIIEeIOBaHMH;
nabopaTopHOM MeToaMu  6e30MacHOro
00opyI0BaHUY; oOpatneHus c
TIK-6.3. Bianeer | XUMHYECKHMH
METOJaMH TIPOBEJIEHHUS | MATECpUATAMHU C YYETOM
9KOJIOTHYECKOro j50:¢ bu3ugeckux %}
MOHHTOPHHTIA. XUMHUYECKHX CBOMCTBR.




4. OBBEM U CTPYKTYPA JUCIHHUAIIJINHEBI
TpynoeMKoCTh TUCITUIUIMHEI COCTaBIIAET S 3a4eTHRIX enunull, 180 yacos
Temaruueckuii nIan
Dopma o0yuyeHUs - OUHAS

Ne HaumeHOBaHMe TeM KoHrtakTHas pabora Dopmel

n/n pasjenos ofyqaruxcs ¢ TEKYIIEro

JUCUMTLTHHE] s nejaroruyeckuM padotHukom | CamocrosTe KOHTPOJIS
5 TbHas YCIeBaeMOCTH,
j=N o
5| 2 . - pabora dopma
% = E 2 '§ - MPOMEXKYTOYHOH
&) g 3 g N g§ % arrecTaluu
5] e = = 5 =
= |E|EESE|5is
3 | 22 8% | 8%
= EFea Ba | s s

1. Beenenne. Conmepikanue | 7 1 4 - 1
H 3a1a4H Kypca.

2 MonekynspHo- 71 2-4 12 12 1
KHHETHYeCKHUe u
ONTHYECKHE  CBOMHCTBA
IMCIIEPCHBIX CHCTEM.

3. TepMoIHHAMUKa 7 5-6 10 12 1 PelTHHT
MOBEPXHOCTHBIX KOHTpOJ'Ib
ABNEHWIA. Nel

4, Ancopbuus Ha | 7 | 7-10 | 12 12 2
MOBEPXHOCTH  pasjesa
tas. KanunnsapHsie
SBJIEHHS.

5 DNeKTPOKUHETHYECKHE 7 | 11-13 | 12 12 2 PeiiTiHr
ABNEHUS B AMCTIEPCHBIX KOHTPOJIb
cucTemax. No2

6. Yeroitunsocts 7 | 14-15 | 10 12 1
JOHUCTIEPCHBIX CHCTEM.

7. OcHoBsl ¢uznko- | 7 | 16-18 | 12 12 1 Peiitunr
XHMHYECKOH MEXaHHKH KOHTPOJb
JUCMEPCHBIX CHCTEM. Ne3

Bcero 3a 7 cemecTp 72 72 9 Dx3ameH (27

qac.)

Hanuaue B pucunmninune KIT/KP

Hroro no aucuunnuxe 72 72 9 Ok3ameH (27 "ac.)

Coaeprkanue JeKIIHOHHBIX 3aHATHI 110 JHCHHIJIHHE

Pasnen 1. Beenenne. Coaep:rkanue H 3a1a4H Kypca.
Tema 1 Ilonamue 0 nOBEPXHOCMHBIX S6ICHUSAX U OUCNEPCHBIX CUCTNEMAX.

Conepxxanue Tembl. JlucnepcHble CHCTEMBI KaK OCOOBI KITacC reTepOreHHBIX CHCTEM.
Bo3pactaHue pomM eCTECTBEHHBIX TIpaHMI] pasfela [0 Mepe YBEIWYEHHsS CTEleHH
pasfpoOIEHHOCTH OOHOM HMJIM  HECKONBKHX (pa3 TeTeporeHHOW  cucTeMbl.  Mepsl
Pa3npobIEHHOCTH TUCTIEPCHOM (ha3sbl.

Knaccudukanuss OUCHEpCHBIX CHCTEM II0 arperarHoMy COCTOsSHHMIO (a3, mo ¢opme u
pasMepaM YacTHLl AUCIePCHOI (pa3bl, MX KOHIEHTPALMY U 10 APYTHM IIPU3HAKAM.

CxoncTBOo M pasnuyue KOPIYCKYJISIPHBIX BBICOKOJAMCHEPCHBIX CHCTEM C pacTBOPaMH
BBICOKOMOJIEKYJISIPHBIX BemmlecTB. Crioco0BI MOIYyYeHUs TUCTIEPCHBIX CHCTEM.




Pasnen 2. Mosexky./1sipHO-KHHETHYECKHE H ONTHYECKHE CBOHCTBA JUCTIEPCHBIX CHCTEM.
Tema 1. Tennogoe ogudicenue MoneKyl u BpoyHOBCKOe OGUNCEHUE.

Conepxxanue Tembl. [lonsTHE 0 GPOYHOBCKOM ABWIKEHHH YacTHI[ AMCTIEPCHOM (a3sl
KHHETHYECKHX  CBOMCTBaX  OWcHmepcHBIX  cucreM.  OmpezmeneHwe  KOPIYCKYISPHEBIX
BBICOKOJIUCIIEPCHBIX CHCTEM KaK pacTBOPOB, rie "pacTBopHTeneM" CIYXUT AUCIEPCHOHHAS
cpema, a B KavecTBe "DacTBOPEHHOrO BemecTsa' BBICTyHaeT aucmepcHas dasza. CrocoOsl
BBIpKEHUSI KOHIIEHTPAIIMKA YaCTHIl AUCTIEPCHOMN (a3bl.

Huddysus yactun gucnepcHoit dassl. IloHATHE 0 rpagMenTe KOHLEHTPAIMH,
1 y3HOHHOM TIOTOKE, MOBEPXHOCTHOM IIOTHOCTH AU(G(Y3HOHHOIO MOTOKA YACTHI[. 3aKOHBI
mpdysun Ouka. Tepmommpamuyeckoe onucanue 1uddy3un. YpasHenue s koddpunrenTa
maddysnonHoil nposoauMocTH cpeapl. OOocHoBaHue 3akoHOB Puka. VYpasHeHwe s
ko3 dunuenrta nuddy3un 4acTUL] B BI3KOH cpefe.

Teopust GpOyHOBCKOro ABHIKEHHS YacTHI[ AUCTIEPCHOM (asbl. YpaBHeHME I cpeiHeit
KBa/IPaTHYHOMN MPOEKIIUH CMEIEHUS YaCTHII.

Tema 2. Ceoumenmayuonro — ouggysnoe pasrosecue.

Conmepxanme Tembl. CenuMeHTanHs YacTHIl AUCIepCHON Gassl B IOJNE 3EMHOTO
NPUTSDKEHHS ¥ B IIEHTPOOEKHOM IOJIE. 3aKOHBI ABIKEHHS OTIENBHOM YaCTHIIBI B BSI3KOU cpesie
oA OEeHCTBHEM BHEIIHETO CHJIOBOrO mouis. [IoHATHE O CEIUMEHTAlHOHHOM IIOTOKE |
TIOBEPXHOCTHOM MJIOTHOCTH CEAMMEHTAIIMOHHOTO MTOTOKA YACTHII.

CenumeHTallMOHHO-TH(D(PY3NOHHOE pPABHOBECHE B KOPIYCKYISIPHO - OHCIOEPCHBIX
cucremax. IloHATHE O KMHETHYECKOH YCTOHYMBOCTH 3THX CHCTEM. 3aKOHBI pacIpenelcHHs
KOHIEHTpAllM¥ 4acTUI[ JMCIEepCHOM (asbl B IPOCTPaHCTBE IIPU  CEAUMEHTAIHOHHO-
Iub(y3HOHHOM paBHOBECHH B TPAaBUTAIHOHHOM TONie 3eMiM M IIEHTPOOEKHOM IIoJe.
Omnpenenenne Maccsl ¥ pasMEpPOB YaCTHUI] C IOMOIIBIO ITHX 3aKOHOB.

CenuMeHTallMOHHBIH aHaIW3 KOPIIYCKYJISIPHO-JMUCIEPCHBIX CHUCTEM. Pacuer pamuyca
YacTHIEl IO 3aKOHYy €€ [BIDKEHHs B BS3KOH cpele B IMONe 3eMHOrO IPUTSDKEHHS H
HEeHTPOOEKHOM IMoJie. MeTonbl oOmpeneneHHss CKOPOCTH J[ABHIKEHHMs YACTHII B Cilydae
MOHOJMCIIEPCHOM CHCTEMBI, B TOM YHCJIE METOJ HaKOIUIeHHs ocanka. OnpeneleHue paauycos
YacTUIl IOIMAMCIEPCHON CHCTEMBI U TTOCTPOSHHE KPUBOH paclpeesieHus YacTHII 10 pagnycam
C MMOMOIIBIO METOIa HAKOIUICHHUS 0CAIKA.

Tema 3. Onmuyeckue ceoticmea 301eil U Memoobl UX UCCIeO06AHUSL.

Conepxanue Temsbl. PaccesHue cBera (M3Jy4eHHS) KOPIYCKYJISIPHO-IHCIIEPCHBIMU
CHCTEMaMHM, €ro IPUYMHEL YIBTPAMUKPOCKOIMYECKUN METOJ H3Y4YEHHS BBICOKOIMCIIEPCHBIX
CHCTEM.

KonuuecTBeHHBIE XapaKTEPHCTUKU SBJICHHS PACCeSHHUS H3IYYEHHS IHCIEPCHBIMH
CHCTEMAaMH: IIOTOK, IIOBEPXHOCTHAs ILJIOTHOCTh IIOTOKAa (MHTEHCHBHOCTH) PpacCEeIHHOIO
U3TydeHus, KodhQHUIUEHT pacCessHUs cpeasl U Ap. 3aKOHOMEPHOCTH CBETOPACCEsHHs
CHCTEMaMH C HETIOTJIOLIAOIIMMHU JacTUI[aMU JucriepcHoit haspl. Cinydailt 04eHs MEJIKUX YaCTHIL
chepuueckoii popmbl. YpaBHeHud Pajiest 119 HHTEHCHBHOCTH H IIOTOKAa PaCCESHHOIO H3JIy4ECHHS
u kodpounuenta paccesnus. Cucrtempl ¢ Oonee KpymHeIMH HacTumaMH. OcoGEHHOCTH
CBETOPACCESIHUSA CUCTEMaMH C MOTJIOLIAONIMMH YaCTHIIAMH JUCIIEPCHOHN (assl.

Hedenomerpuyeckuii U (OTOMETpHYSCKMH METOABI HCCIECJOBAaHHS KOPIYCKYISIPHO-
oucriepcHeIX cucteM. OnpenesieHre KOHIEHTPAIMH, pasMepa U (GOpMBI YaCTHII C MTOMOIIb 3THX
METOJIOB.



Paspen 3. TepMoanHaMHKA NOBEPXHOCTHBLIX SIBJICHHIA.
Tema 1. Tepmodunamuyeckue QyHKYUuU NOGEPXHOCMHOZ0 COAL.

Conepxanne Tembl. TepMOIMHAMHYECKOE ONHCAHHE [E€TEPOrEHHBIX CHCTEM C YUETOM
GCTECTBEHHBIX I'PaHUIl pazaena no merony ['ub6ca. ITonsTHe 0 pasnensiomeil MOBEPXHOCTH, €8
MaKpOCKOIIMYECKHX CBo#cTBaX. IloBepxHOCTHOE HaTsDKEHHE H IUIOWANb pasjensionie
TIOBEPXHOCTH KaK COINpPSKEHHBIE CBOMCTBA, OTBETCTBEHHBIE 32 MEXaHUYECKOE B3aUMOAEHCTBHE C
OKpyKaiolei cpeoi. PyHaamMeHTanbHble ypapHeHus ['ub0ca s pasgessirommeii moBepXHOCTH
W TIpUIeraomux K Hel ¢as. CpoOomHas 3HEprus pas[ensiomedl MOBEPXHOCTH (M3GBITOUHAS
CBOOOJHAs SHEPrHsl WM IOBEPXHOCTHAs CBOOOJHAs SHEPrHsi), ypaBHEHME /Ui MONHOTO €&
nuddepernuana.

Yenosus (a3oBoro paBHOBECHsS NP HANHYHH HCKPUBJICHHOM M TINOCKOH T'pAHHIIBI
pasnena. Ilonstne 06 ancopOuum. Kommuectsennas mepa ancopouun. KonudectBennas mepa
ancopbuuu KOMIOHEHTOB B MeTone 'n66ca. Ancopbuuonnoe ypasuenue I'n66ca s obmero u
9acTHOTO IOJIOKCHUS PasAeNAIONICH MOBEPXHOCTH. AHAIHW3 YPAaBHEHUS C YYETOM IIPHPOJBI
COCYIIECTBYIOIIUX ¢as. [IoBEpXHOCTHO-aKTUBHBIE,  IOBEPXHOCTHO-HHAKTUBHBIE  H
NOBEPXHOCTHO-UHIU (D DEpeHTHBIE BEIIeCTBa.

Tema 2. Ilosepxnocmuas sxepeus. Henenue cmauueanus

Conepxanue TeMbl. YUeHHE O IOBEPXHOCTHOM HATSDKEHUHM W METOJIBI €r0 OIpeaelIeHNS.
BO3HUKHOBEHHE MOBEPXHOCTHOIO HATSXKEHHS, KaK CIICICTBHE CYIIECTBOBAHUS BHYTPEHHETO
JaBjieHusl, T.. CHJBl BTACMBAIOMIEH MONEKYIbl BHYTPb JKHIKOCTH H HAlpaBIECHHOH
MEPNEH/IUKYSIPHO TIOBEPXHOCTH. YJenbHas CBOOOAHAs SHEpPrus IOBEPXHOCTH. BiMsHHE
BHYTPEHHETO NABIICHUS U TEMIEPATYPHl Ha HOBEPXHOCTHOE HATSKEHHE JKUIKOCTH.

Pactexanue XUIKOCTH MM coOMpaHHe e€ B KaIlTIO Ha TIOBEPXHOCTH TBEPABIX U KHIKUX
ten. CmauMBaHWe M HCCMAavYuBaHHE TBEPIOrO Tela JKHAKOCTBIO. Mepa cMadMBaHMS,
ompezenseMas Kak yrojl MeXJIy TBEpIOH IOBEpXHOCTBIO M KacaTelbHOH B TOYKe
CONPUKOCHOBeHMsI Tpex ¢a3. Pabora xoresmu (BenuumHa HeoOXomumas il pasphiBa
ONHOPOAHON 00BeMHOM (asbl) u pabora anresuH (BenudyuHa HeoOXOXWMas IS pa3peiBa
Mex(}azHOro NOBEPXHOCTHOTO CIIO).

TepmonunamugecKuii BBIBOJ YCJIOBHS CaMOIMPOU3BOIBHOTO PAacTEKaHHs KHIKOCTH HITH
cobupanus e€ B karmo. BiusHue 100aBOK MOBEPXHOCTHO-aKTUBHBIX BEIIECTB K JKUAKOH daze
NPEaBapUTENLHOR 00pabOTKM IOBEPXHOCTH TBEPJOrO Tela Ha CMAdyHBaeMOCTh. [IpuMeHeHue
SBIICHHS CMAUMBAHUS WM HE CMauMBaHus B TeXHHKe. DoTamms, Kak mpouecc n3duparebHOro
cmayuBanus. OCHOBHBIE BU/IbI (IIOTAIMY (TIEHHAS, MaclieHast ¥ TUICHOYHas).

Pasnen 4. Ancop6uus Ha noBepxHocTH pasjaena ¢a3. Kannasipusie aBienns.
Tema 1. Aocopbyus na epanuye HCUOKOCMb — 2a3.

Conepxanue TeMbl. AncopOuus Ha IpaHHIE paslena XKHAKOCTh - Ias; eé aHalu3 C
IOMOIIBIO aACOpPOIHMOHHOrO ypaBHeHHS [mOOca. XapakTep 3aBHCHMOCTH IIOBEPXHOCTHOTO
HATSDKEHHUS OT KOHLEHTPAllWM PAcTBOPEHHOIO BEINECTBA B XKHUAKOM (ase Ui MOBEPXHOCTHO-
AKTHUBHBIX, IIOBEPXHOCTHO-HHAKTHBHBIX M IIOBEPXHOCTHO-UHIM((EpeHTHEIX BelecTs. Bup
COOTBETCTBYIOIIMX M30TepM ancopbuun. OnpeneneHue mpeneabHON BEIHYHHBI TOBEPXHOCTHON
KOHIIEHTPALMH PaCTBOPEHHOTO BemecTa. CTpPOEHHE MOBEPXHOCTHOTO cJosl. Pacuer pasmepos
MOJIEKYJI pacTBODEHHOIO BEUIECTBa I10 BEJIWYMHE €ro IpeleNbHON IOBEPXHOCTHON
KOHLIEHTPAL{H.



Tema 2. Teopusa adcopbyuu 2a3oe u napoe meepovimu meiami.

Conepikanre TeMbl. Azcopbuus Ha TpaHHIE pasfelia TBEpIoe Telno - ra3; ee
ocoOeHHOCTH. Pa3inynble KOTMYECTBEHHBIE MEPHI a1cOPOIHH KOMIIOHEHTA ra30B0i (assl, CBA3b
MEXIy HHMH, HX SKCIIEPHMEHTalIbHOE onpejeneHue. M3orepmel agcopOuuu, UX Xapaktep B
3aBHCHMOCTH OT TIPMPOIBI M 4YHCJIa KOMIIOHEHTOB ra3oBOd (a3el U OpuUpoasl amcopOeHTa.
HMunamuka nponecca aacopduuu. [TonsTre o TemnoTe agcopduuu, MpHpoae aaCcOpOMOHHBIX
cun, (Qusnyeckod © Xummmdeckoi ancopbumu. Teopuss MOHOMONIEKYNSpHON ancopOuuu
JIsHrMIOpa, OCHOBHOE YpaBHEHHE TEOPHM, HEJOCTATOYHOCTh JIDHIMIOPOBCKOHW MOIENH
ancopbumu, e€ nmanpHelimee paszsuTHe. [loHATHE O MOMUMONEKYNIspHOM amcopbuuu. Teopus
ancopbuuu bpynayspa, Ommera u Tennepa, OCHOBHOE YpaBHEHUE TEOPUH.

Tema 3. AOcopbyus na spanuye meepooe meio — HUOKOCMb.

Conepxanue Templ. Ancopbuus Ha TpaHHIE pas3jena TBEPAOE TENO - KHUIKOCTh, €8
ocobennoct. MonekyinsdpHas ancopduus. BrnusHue npupoasl pacTBOpUTENs U ancopOeHTa Ha
azcopbIMI0 pacTBOPEHHOro BelecTBa. IIpaBuio BhIpaBHHBaHHSA TONApHOCTEH Pebuumepa.
KonuuecTBeHHBIE 3aKOHOMEPHOCTH  MOIEKYIsipHOM ancopbuumu. MoHmas amcopOmms.
N3bupatensHas ancopbums wHoHOB. OOMeHHas azmcopbuus. 3aKOHOMEPHOCTH HOHHOM
ancopbuuu. O6pa3oBaHue IBOHHOTO 3NMEKTPUYIECKOTO CI0s Ha TPaHHMIle pa3jieria TBEpAOro Tema ¢
KHUJKOCTBIO B pe3ylnbTaTe H30HpaTenbHOM ancopOuyu HOHOB B €r0 CTPOCHHE.

Tema 4. Kanunnsapuas koHOeHCAYuUsL.

Copepxanue TeMbl. BnusHHEe KpUBU3HBI TPAHUIBI pasz/ieiia HAa paBHOBECHBIC CBOMCTBA
cocymiecTByromux (a3. 3aBUCHMOCTh MAaBICHUs HACHILEHHOrO Hapa Hall SKUAKOCThIO WK
TBEPABIM TEJIOM OT KPHBH3HBI I'paHHIbl pasznena. Kamummspras xonnmeHcanus. CBsi3b MEXKIY
pPacTBOPHMOCTBEO TBEPAOrO HMIJIM JKHAKOTO BEIIECTBA B JKUIKOCTH M  KPHBHU3HOMU
COOTBETCTBYIOWIECH I'PaHULIE pa3acia.

Paznen 5. DneKTpoKHHeTHYECKHE SBJEHHS B JUCIIEPCHBIX CHCTEMAaX.
Tema 1. Ilousmue 06 snexmpoxuHeMu4ecKux A61eHUSX.

Copepxanne Ttembl. OOmue mnpencTraBIeHHs 00 3NEKTPOKUHETHYECKUX SIBICHUSX.
OnexTpodopes, IEKTPOOCMOC, NMOTEHIMAT TEYSHHMS, MOTEHIMA CEIUMEHTALMH, CIOCOOBI UX
Habmonenus. [IpakTuyeckoe ucmonbp30Banue 3TUX sBIeHUH. [Iprannbel 0OpasoBanus 3apsaa Ha
KOJUIOUJHBIX dacTUIax Jmo3oiieii. DakTopbl, BIUAIONIME HA NOABMKHOCTD YacTHUI[ B
snekTpuyueckoMm mojue. Dddexr penaxcanuu U >3Pdext 31eKTpohOPETUHIECKOTO TOPMOKEHHUS.
[TonsTe o mumemwiax. MunemsipHas Teopus crpoeHusi Tuodobubx 3omeli. OOpasoBaHus
MHIEIT 30J1s1 C OTPUIATENBHO U IOJI0KUTEIBHO 3apSHKEHHBIMA YaCTULIAMH.

Tema 2. Teopus 060UHO20 3N1EKMPUHECKO20 CILOA.

Conepxanue TeMbl. CTpoeHHe JBOHHOTO JIEKTpUYecKoro cinos. Teopus I'ensmronbua u
e€ HeJIOCTATOYHOCTE IS OOBICHEHUS DJIeKTPOKUHeTHYecKuX siBneHuil. Teopus ['yu — Usnmena.
[Moustre 06 muddy3HOM €l0e NPOTHBOMOHOB M €r0 BO3HMKHOBEHMH. [IpHUMHBEI pacxoXaeHHs
9KCIEPHUMEHTAIBHO H TEOPETHYECKU HalJIeHHBIX 3HAaYeHUH €MKOCTH ABOHHOIO JIEKTPUYECKOrO
crost ucxons w3 npemnokeHHod monenu. Topus Iltepna. Cxema JBOHHOIO 3IEKTPHYECKOTO
cmos mo IlltepHy ¥ mageHue B HEM 3JIEKTPUYECKOro NoTeHnuana. BiusaHue BaleHTHOCTH HOHOB
Ha ToimuHy aubdy3HOTO CIOS W YHCIO MPOTHBOMOHOB B ancopbmmoHHOM cioe. CtpoeHue
JBOMHOIO SJIEKTPUIECKOrO CII0sl Ui chepudecKuX JacTHUIL.

Tema 3. Dnexmpoxunemuyeckuii NOMEHYUAN U €20 OnpeoeieHue.
Copeprxanue TeMbl. [IoHATHE O MIOCKOCTH CKONBKEHHUS M JJIEKTPOKMHETHYECKOM IOTEHIHAIE.
VpaBHEHHE Ui CKOPOCTH OTHOCHTEIBHOTO MABMXKEHHS (a3 Ioj JAeHCTBHEM IOCTOSHHOTO
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JJIEKTPUYECKOTO IO PacueT 53IeKTPOKMHETHYECKOro IOTEHIHANA H4 OCHOBE OIBITHBIX
JaHHBIX MO 3JIeKTPOQOpe3y HIM 3NEKTPOOCMOCY. BrusHWe NpUpPOABI W KOHLEHTparum
SNIEKTPOJIMTOB HA 3JIEKTPOKMHETUYECKHH IMOTEHIMAT M CKOPOCTH OTHOCHTEIBHOTO IBHIKEHHS
a3 Teopus 3SIEKTPOKMHETHYECKHX SBICHHH. OJIEKTPOKMHETHUECKHH MOTEHIHATL, KaK
XapaKTepuCTHKa OSJIEKTPHYECKMX CBOMCTB paccMaTpHBAaeMOW TpaHHMIBl pasjena. Biusaaue
pasIMyYHBIX (aKTOPOB (BBEJEHHE B CHCTEMY 3JIEKTPOJIHMTOB, M3MeHeHHe PH, KoHIeHTpamuu
pacTBOpa, TEMIIEPATYPHI) Ha 3JeKTPOKUHETHUECK N IOTEHITHAL.

Paznes 6. YeToiiauBOCTh QHCHEPCHBIX CHCTEM.
Tema 1. Ocnosubie nonosicenus yCmouuugoCcm u KOA2Yiayu KoLI0UOHBIX CUCIEM

Conepxanue Tembl. OOmme TpeaCTaBlIeHUS 00 yCTOWYMBOCTH JHMCIIEPCHBIX CHCTEM.
ArperaTHBHas U CEIMMEHTAMOHHAs YCTOHUMBOCTE. Koarymsiusi U peKpHCTALIH3AIHs YaCTHUIL
AUCTIepCcHON a3kl Kak IpOSBIEHHE AarperaTHBHOM HEYCTOWYMBOCTH MCHEPCHBIX CHCTEM.
Tepmoauaammueckoe 000CHOBaHHE arperaTHBHOM HEYCTOMYMBOCTH.

Crabunu3upoBaHHBIE (3aTOPMOXKEHHBIE) COCTOSHHS JUCHEpPCHBIX cucreM. CTabumuzanus mo
OTHOLICHHUIO K KOAry/SIUH. AHAIM3 SBICHHS KOAryJSIHMU C MO3UIUE 3Q(EeKTUBHBIX JBOHHBIX
CTOJIKHOBEHMH Y4aCTHUI TUCIIEPCHOH (aBH,

KpuBble DNOTEHIMAIbHON OJHEPrHH B3aHMOIEHCTBHSA [BYX 4YACTHI. IIOHATHE O
NOTEHIMATLHOM Oapbepe, OBICTPOM M MeINeHHOH Koarymsmuu. PakTopbl, ONpeeNsiolHe
BEJIMYMHY IIOTEHIIHAILHOIO Oapbepa.

Koarynsauus yactui aucrnepcHo# (assl B IHAPO30ISIX MO IEHCTBHEM 3IEKTPOIHTOB.
IlpaBuna xoaryisiuun snekTponuTamu. OcoOble sBIEHHS, HAOMIOZAEMbIE IPH KOAryjsiHHU
SIEKTPOIIMTAMHU: IPHUBBIKAHHE, HENPABHIIbHBIE PAABI, CHHEPrH3M, aHTarOHH3M, KOJIOHIHAS
3amuTa, ceHcuOmwmmsanus. CoBpeMEHHBIE IIPEICTABICHUS O MEXaHU3ME KOaryJIHPYIOLIErO
aeiicTBus  onexTponuToB. Koarymsmms mon  AeficTBHEM IepeMelMBaHMS, YIbTPa3ByKa,
HarpeBaHus, 3aMOPaXUBAHUS U APYTUX (HaKTOpOB.

Tema 2. Kunemuxa xoazyaayuu.

Conepxanue TeMbl. CKOPOCTh KOAryJSAIHH, €€ BEIPAKEHHE Yepe3 Yucio 3G EeKTHBHEIX
IOBOWHBIX CTOJIKHOBEHMH 9acCTUIl AMCrepcHOH ¢asbl. VcciemoBaHwe 3aBHCHMOCTH CKOPOCTH
KOaryJsiiuy OT KOHIEHTPALMHU 3JIeKTponTa. KnHeTnka OBICTpOi KoaryIsiui MOHOUCIIEPCHBIX
cucreM 10 CMOJIYyXOBCKOMY M TONHAMCIEPCHBIX CHCTeM 1o Miomtepy. OCHOBHEIE
KHHETUYCCKHE YPaBHEHHUS, UX aHamu3. KuneTnka MeUleHHO# Koaryssuud. [Topor Koary ismus.

Paszpen 7. OcHoBbl pU3HKO-XHMHYECKOI MEXaHMKH THCIEPCHBIX CHCTEM.
Tema 1. CmpykmypHo — MexaHuyecKue ceoiicmea OUCNEePCHbIX CUCTEM.

Conepxanrie Templ. OOmMe TIpeACTaBIEHUS O CTPYKTYPHPOBAHHBIX CHCTEMAX.
JMCIepCHOHHBIE  CHCTEMBI CO  CTPYKTYpHOH  CeTKOH, 0Opa3oBaHHOM  3eMeHTaMu
nucnepcuoHHOW (aszel (renm). KoarynsiuoHHbIE W KOHAEHCAMOHO-KPHCTAILUIN3AIMOHHEIE
CTpyKTypsl 10 Pebunnepy. KonieHTpupoBaHHBIE OSMYIbCHH M IIEHBl Kak OOpalieHHEIE
CTPYKTYPHPOBAaHHBIE CHCTEMBI, IIE CTPYKTYpHas ceTka oOpa3oBaHa JUCIIEPCHON Cpeloi.

YIpyronnacTH4ecKue M PEOJIOTHYECKHe CBOHCTBA CTPYKTYPHPOBAHHEIX CHCTEM, HX
CBSA3b C OCOOEHHOCTSAMH CTPYKTYp. SIBieHue THKcoTponuu. BnusHue n06aBOK MOBEPXHOCTHO-
aKTHBHBIX BEINECTB HA IIPOYHOCTE CTPYKTYPUPOBAHHEIX CHCTEM.

Tema 2. Baskocmb JHCUOKUX OUCNEPCHBIX CUCEM.
Copmepxanue TeMbl. OCHOBHBEIC IIOHATHS O BS3KOCTH M MEXaHM3ME Te4YeHHs OOBIYHBIX
HHU3KOMOJIEKYJISIPHBIX JKMIKOCTEH (BOJa, cnMpT, OeH3on U T.4.). JlamuHapHOe u TypOyiaeHTHOE
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NBHIKEHHME OKMIKOCTH. YCIOBHS II€pexoja JIaMHHADHOIO [BHJKEHHS B TypOyleHTHOe
Onpenenenne Bs3kocTH 110 Hetorony. KoaQ@uuueHnT BI3KOCTH U €0 3aBHCHMOCTE OT NPUPOJIBI
MKHUIKOCTH. XapaKTEepPUCTHKA IOIBHKHOCTH JKHAKOCTH (TEKy4YeCTh) IIOJ BJIMAHHMEM BHELIHHX
BO3JeiCcTBHUI. BiusHue TeMIepaTyphl Ha BEIUYUHY BSI3KOCTH. METOJIBI OIpe/ieeHys] BA3KOCTH
JKHUIKOCTEH: METOJ IMajarollero IIapuKa, MEeTOJ HCTEYEHHUs SKUIKOCTH uepe3 Kalluusp,
oTIpezieNieHHe ¢ TIOMOIIBIO POTAMOHHOIO BUCKO3UMETPA. 3aBUCUMOCTD 3P (EKTUBHON BAIKOCTH
KOJUIOMHBIX CHCTEM OT CKOPOCTH UX TedeHusl. CTpyKTypHas BS3KOCTh

Tema 3. Ynpysonnacmuueckue c60UCmEa KONLIOUOHBIX CUCTIEM.

Coneprxkanue TeMbl. YIPYrocTh M 3JIaCTHYHOCTL KOAryJIsSIMOHHBIX CTPYKTYp. IIpomecc
penakcanuy u ero npuuuHbL. [lepexon ynpyroi aepopmanuy B IIaCTHYECKYIO. MeXaHHYECKHE
CBOMCTBA TBEpAOOOPa3HBIX MHKPOTETEPOreHHBIX H KOJUIOHJHBIX CHCTeM, 00Iafaromux
HCTHHHOM YIPYrocThIO (TeNM, KOHIEHTPHPOBAHHBIE PacTBOPBEI MBUI, BBICOKOMOJIEKYISIDHBIE
BeIeCTBA M HX KOHIEHTPUPOBaHHbIE pacTBOPHI). CBs3b 0c000W BHYTPEHHEH CTPYKTYpHI
JIMCIIEPCHOM CHCTEMBI C €€ CIOCOOHOCTBIO BO3BpAINATECS K NEPBOHAYAIBHOM (hopme mocie
npekpamenus nedcTBus aedopmupylomeld cuibsl.  OnpeneneHHE MEXaHWYECKHX CBOMCTB
CTPYKTYPHPOBAHHBIX JUCIEPCHBIX CHCTEM, OOHApYyXMBAIOLIMX YIPYrocTh. Kcmons3oBanue
METO/Ia TAHTEHIIMATBFHOTO CMEIEHH s ITACTHHKH U METO/a 3aKpyYMBaHUs LIMIMH/PA.

COJIEP’KAHUE JIABOPATOPHBIX 3AHSATHI MO JUCIUIIINHE

Pasnen 2. Moaeky/IsipHO-KHHETHYECKHE H ONITHYEeCKHEe CBOIICTBA JHCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonno — ouggysnoe pasroeecue.

Conepxanue nabopatopHo#t  paboTel. MccnenoBaHne  KHHETHKM — OCAXKICHUS
HOJNHIUCIEPCHON CYCIICH3WH C IOMOINBIO TOPCHOHHBIX BECOB, IIOCTPOEHHE HHTErPATBHOM U

mubdepeHIHANBHON KPUBBIX PACIpe/ICICHHs, ONPENCIICHHE OHCIEPCHOHHBIX XapaKTepUCTHK
CYCIIEH3H.

Paznen 3. TepmMoanHAMHKA NOBEPXHOCTHBIX SIBJIEHHIH
Tema 1. Ilogepxrnocmuas snep2us. Aenenue cmaiueanus

Conepixanne nabopatopHoit paboTel. M3yuenne cMaunBaHus IONTAMEPHBIX MaTepHaloOB
KHUIKOCTSIMH M OIIEHKA JUIS HHX paboTsl aare3ud. VisMepeHue KpaeBbIX YIJIOB CMaYHBaHUS IIPH
Pa3IMYHBIX KOHIIEHTPALUAX PACTBOPOB IIOBEPXHOCTHO aKTHBHBIX BEIIECTB.

Pasnen 4. Ancop0uus Ha MOBepXHOCTH pasjena (as. Kanuisipabie saB/jieHHsl.
Tema 1. AOcopbyus na spanuye HUuoKocns — 2as.

Conmepxanue mnaboparopHoil paboTel. KonuyecTBEHHOE H3YYCHUE [OBEPXHOCTHOIO
HATSKEHUS W 3aKOHOMEDHOCTEH amcopOIfM Ha TpaHHMIlE pacTBOp — BO3JYX; CpaBHEHHE
[IOBEPXHOCTHOHW aKTHBHOCTH pPAa3HYHBIX MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB, ONpeICIcHUe
OCHOBHBIX XapaKTEePHUCTHK aICOPOLIMOHHOrO CIIOs.

Tema 2. Adcopbyus na spanuye meepooe meno — HCUOKOCHb.

Conepxanue 1abopaTopHON paboTsl. V3sydenue aicopOIHH MOBEPXHOCTHO-AKTHBHOTO
BelecTBa M3 BOJHOIO PAacTBOpAa Ha TBEPAOM aJCOPOEHTE M pacyeT YAEeIbHOW IIOBEPXHOCTH
ajgcopbeHTa.



Pazzen 5. D/IleKTPOKHHETHYeCKHE SABJIEHHS B JHCIIEPCHBIX CHCTEMAX.
Tema 1. ITonamue 06 31eKMPOKUHEMUYECKUX SENEHUSX.

Conepxanue naGoparopHodt paGoTel. M3ydeHHe OCHOBHBIX METOIOB MHOIYYEHHS H
crabuu3anuy THOoQOOHBIX JUCIIEPCHBIX cucTeM. ONpejieieHne 3apaia YaCTUIL W COCTABIECHHE
dopmyn Munest; HabOIeHIE ABIEHHs ONATIECIEHIIMU B 30JI5IX.

Tema 2. SnexmpoxunemudecKuii NOMeHYual u e2o onpeoenenue.
Conepxanne nabopatopHoi paGoTel. O3HAKOMHTECS C SMEKTPUUECKUMH CBOMCTBAMHE

AHCIIEPCHBIX CHCTEM, U3MEPUTH CKOPOCTH JBHIKEHHS YaCTHII IIpH 3JIeKTpo:1)ope3e; pacCuHuTaTh
JJIEKTPOKUHETHYECKHH ITOTEHITHA.

Pa3gen 6. YeToiiuHBOCTE ANCIEPCHBIX CHCTEM.

Tema 1. Ocro6rHblE NONOJICEHUA YCMOUYUBOCIIU U KOAZYAAYUU KOLIOUOHBIX CUCEM
Conmepxanme nabopaTopHO#f paboThl. V3ydueHue Koaryisiu¥ H CcTaOHIH3aLHH

JMCTICPCHBIX CHUCTEM; OIpEJENeHHE IOPOTrOB KOAryJSIMH DPa3IMYHBIMH OIIEKTPOIHUTAMH,

OTIpefieTIeHHE 3aIUTHOIO YKCia CTabHIu3aTopa.

Tema 2. Kunemurxa koazynsyuu.
Conepxxanue nabopatopHoif pabotel. OrmpeneseHHe KUHETHYECKHX NApaMETPOB
KOATyJISILUH JIaTeKca dJIEKTPOJIUTAMHE TYPOUIUMETPUYECKHM METOIOM.

Pazgen 7. OcHoBbI PH3HKO-XHMHYECKOI MEXaHHKH JUCIEPCHBIX CHCTEM.
Tema 1. Cmpykmypro — mexanudeckue c60UCMEa OUCNEPCHBIX CUCTEM.

Conepixanue nabopatopro#t paboTel. M3yueHume MunennooGpa3oBaHHs B pPacTBOpax
IOBEPXHOCTHO AaKTUBHEIX BEIIECTB M €ro BIUSHHUS Ha CBOMCTBa pacTBopa. Hcmone3ys
ypaBHeHHe OHHINTEWHA pacCuMTaTh 3HAYCHUS IlapaMeTpa, XapaKTEPHU3YIOLIEr0 IIPOLECe
CTPYKTYPUPOBAHUS CUCTEMBL.

Tema 2. Bazkocmb HCUOKUX OUCNEPCHBIX CUCTEM.

Conepxanue nabopaTopHOH pabGoThl. WM3yueHHe CTPYKTYpHO-MEXaHHYECKHX CBOMCTB
IUCIIEPCHOM CHCTEMBI METOJOM BHCKO3UMETpHH. ONpeenuTh BpeMs HCTEUEHHs BCEX
IPUTOTOBJEHHEIX DPAaCTBOPOB U PAaCTBOPHUTENS, IIONB3YSCh KalMJULIPHBEIM BHCKO3HMETPOM.
BBMUCIUTE OTHOCHTENBHYIO U IPHBEACHHYIO BA3KOCTH IS KAXKJIOr0 pacTBOpa.



5. OHEHOYHBIE CPEJACTBA JJISI TEKYIIIEI'O KOHTPO.ISI YCIIEBAEMOCTA,
IMMPOMEXYTOYHOM! ATTECTAIIMH 110 UTOT'AM OCBOEHHUS
AUCTTUIUIMHBI 1 YYEBHO - METOJIUMYECKOE OBECIIEYUEHUE
CAMOCTOSTEJNBHOU PABOTHI CTYJIEHTOB

Texymuii KOHTPOIb yCIIEBaEMOCTH:
Peiitunr-xonTpons 1

BOIIPOC 1.2.1. Kaxoe u3 nonodicenuii, xapaxmepusyrouux MONEKYNAPHO-KUHEMUYeCKUe
C60UCMBA OUCNEPCHBIX CUCMEM, HEe COOMBEMCMEYem IKCNePUMEHMANbHOIM OAHHBIM?
OTBETBI:
1. Cremens nucmepcHOCTH — 3TO BenWuMHA, OOpaTHas JTHHEHHOMY Dpa3Mepy YacTHIL
IucnepcHol (da3bl.
2. Ilo cremenu IuCTIEpPCHOCTH BCE CHCTEMBI KIACCH(DUIHMPYIOTCS Ha rpy0oucIIepCHEIE,
MHKPOT€TCPOTCHHBIC, HCTHHHO—KOIUIOHIHbBIE, MOJEKYIApHbIE M MOHOMIHCIIEPCHBIE —
HUCTUHHEIE PaCTBOPEL.
3. K MOeKyIsIpHO—KHHETHIECKHM CBOMCTBAM IHCIEPCHBIX CHCTEM OTHOCSTCS OpoyHOBCKOE
nBKenne, T dy3ust, 0CMOC U CEIUMEHTAIHS.
4. BpoyHOBCKOE IBHXKEHHE HMMEET MOJNEKYISPHO — KHHETHUECKYIO HPHPOLY H SBISETCS
CIIEICTBHEM TEILJIOBOTO JBHIKECHUS MOJIEKYL
5. SBnenue nuddysun CBONCTBEHHO BCeM CHCTEMAaM OT MOJIEKYIISIPHBIX JI0 rpyOoaHCIIEpCHBIX.
CxopocTb mporiecca 3aBUCHT OT BENIMYUHBI U (HOPMBI YACTHI] TUCTIEPCHOMN tasbl; mporecc HAeT
TeM OBICTpEE, YeM BBIINE TeMIepaTypa ¥ KpyIHee JacTHIIbL
6. IlockonbKy paBHOMEPHOE pacmpeseleHHe BemecTBa—(assl Mo BceMy 00beMy pacTBOpa
Haubojee BEpOATHO, mpomecc MHGOY3MH HAET C YBENMYEHHEM OSHTPONMH M SBILETCS
CaMOIIPOU3BOIBHBIM.
7. Ilox KOHUEHTpalyell TUCIEPCHON CHCTEMBI CIEAYeT CYHTATH YHCIO KHHETHYECKHX €THHMIL
— KOJUIOM/IHBIX YacCTHIl B eIMHHIIE 00bEMa CHCTEMEI, T.€. YHCICHHYIO KOHIIEHTPAIHIO YACTHIL
IUcrnepcHoH (asbl.
8. OCOOEeHHOCTH OCMOTHYECKOTO JaBJICHHS KOJUIOMHBIX DACTBOPOB II0 CPABHEHHIO C
HUCTHHHBIMH PaCTBOPAMH — €ro MaJo€ 3HaYeHHE U HENOCTOSHCTRO.
9. Majoe OCMOTHYECKOE JaBCHHE JHOOOH KOJUIOMAHOM CHCTEMBI OOBSCHSETCS TeM, 9TO
Garozapst GoMBLION Macce YACTHIL TMCIIEPCHOM (asbl [P OJMHAKOBOI BECOBOH KOHIEHTPALUH
YUCIEHHAs] KOHLIEHTPAlMs KOJUIOMIHOIO pacTBOpa BCErka 3HAUMTENIHLHO MeHBINe, YeM
HUCTHHHOTO.

BOIIPOC 1.2.2. Ilpoanarusupyiime ymeepoicOenus, xapaxmepusyloujue 6GpOyHOSCKOe
osuoicenue. Kakoe uz nux owubouno?
OTBETHI:
1. Xaoruyeckoe NBMIKEHHE YacTHIBI NUCIEPCHON (ha3bl OXBATHIBAET OIIpe/ieIeHHBIH 00beM
NPOCTPAHCTBA, BO3PACTAIOIIUM BO BPEeMEHH. B ropH30HTANBHON IJIOCKOCTH OH COOTBETCTBYET
BO3pACTAIOIIEH ILIOIaH, IPOIIOPLUOHANBHON KBAIPaTy CPEHErO CBHTA.
2. JTns cepudeckodt wacTHIBl pajMyca r 3HAYCHHE KBAApara CPEIHEro CIBHTa IIPSIMO
IPONOPLUMOHANBHO abCOMOTHOH TemmepaType M BpeMeHH HaONIONEHMs u  o6paTHO
IPONIOPIMOHAIBHO COIPOTUBIIEHUIO CPEIBL.
3. BpoyHOBCKOe HBHXKEHHE CBOMCTBEHHO IIOOBIM YACTHIAM KaK OpPTraHHYecKOro, TaK H
HEOPraHM4YeCKOro INpOHMCXOXJIeHHs. OHO NpOSBISIETCS TEM HMHTEHCHBHEE, 4YeM OOJIbIIe
TeMIiepaTrypa i MeHBIIIE BI3KOCTh CPelbl.
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4. Korpma kosuiouiHas dYacTHIA TOJHHMAETCi B OPOYHOBCKOM JBFDKEHWH, MOTEHIUATIBHAS
SHEPTHs CHCTEMBI BO3PACTAET, H TEIIOTA OKPYKAIOUIEH CPeIBl IPEeBPAINAeTCS B MEXaHHIECKYIO
paboTy B OTCYTCTBHM HAa4aJIbHOM Pa3HOCTH TEMIEPATYpP.

5. BpoyHOBCKOE IBM)KEHHE — PEAIbHBIN OIBIT, MOKA3BIBAIOMINN, HE3aBUCHMO OT KaKoii GBI TO
HH OBLIO MOJIEKYJIAPHOM TEOPHH, YTO BEYHEIH JBUaTelb BTOPOTO POJIa IIOCTOSHHO “neficTByeT”,
XOTS ¥ HE MOJKET OBITh MPaKTHYECKH HCITOJB30BAH.

BOHPOC 1.2.3. Paccqumaume OMHOWIEHUE 3HAYEHUL CPeOHe20 COBU2A Yacmuy ¢ paduycamu

r1=2-10° mur,=8107 m npu ux 6pOYHOBCKOM OBUINCCHUU 30 PABHBLE OMPESKYU GPEMEHIU.
OTBETHI:

1.6,25-10°
2.2,5-10°
3.5,0:107
4.2,0-10
5.4,0-10°

BOIIPOC 1.24. Kaxoe u3 yxkazaunvix s6NeHUil He XAPAKMEPHO ONS UCHIUHHO—
KONIOUOHBIX cucmem?
OTBETHI:
1. Komnousbie pacTBOphI CIOCOOHBI PacCeHBaTh CBET MIIM ONAIECIMPOBATH, YTO YKa3hIBAeT HA
UX HEOJHOPOAHOCTb.
2. KonionaiHo — IMCIEpPCHBIE CUCTEMBI CIOCOOHEI K JHATH3Y, T.€. OHH MOTYT OBITH OUMIIEHEI
OT Pa3IHYHBIX IPHMECEH KPUCTAUINYECKUX BELIECTB.
3. Yacrunes! gucniepcHol Gasel MOryT 061a4aTh IEKTPHIECKHM 3apsIoM, TI03TOMY KOJUIOHIHBIE
pacTBOPEI OOHAPYKUBAIOT SIBJICHHE JIEKTPOJIH3a.
4. Jlis KOTIOUTHEIX CHCTEM XapaKTepHa BecbMa MejUIeHHas 1uddys3us.
5. BenuurHa 0CMOTHYECKOTO JaBIEHHS IS KOJUIOHIHBIX PACTBOPOB XapaKTEPH3YETCS MAIbIM
3HA4YEHUEM U HETIOCTOSTHCTBOM.
6. Komtouamele CHCTEMBI OTIHYAIOTCS arperaTMBHON HEYCTOMYHBOCTBIO H  CIIOCOOHEI
KOaryJIupoBaTh MO BIUSHUEM BHEITHUX BO3JEHCTBHH.

BOIIPOC 1.3.1. Hzyuume nonodicenusn, xapakmepusyiowue memoosl HNONYYEHUS
oucnepcueix cucmem. Kaxoe uz nux nedocmamouno 060cHo6anno?

OTBETHI:
1. Komrmoumuele  CHCTEMBI, 3aHHMAIOIIME  NPOMEXYTOYHOE  MOJOKEHHE  MEXKIY
rpy0OAMCIIEPCHBIMY U MOJIEKYIAPHBIME, MOTYT OBITH MOJIy4eHEI JHO0 00BeIUHEHHEM MOJEKYIT
HIIM HOHOB B arperarsl, 00 B pesyibTaTe AUCIIEPrHPOBaHMs GOJBIIMX YACTHI] 10 TpeOyeMBIX
pa3MepoB.
2. JlucmieprupoBaHHe — 3TO M3MEIbYeHHE TBEPABIX WM JKUIKHX Tel B HMHEPTHOH, He
B3aUMOJIEMCTBYIOMIEH C U3MEIbYaeMbIM BEIIECTBOM, CpeJie.
3. B mpOTHBONOIOKHOCTH PACTBOPEHHIO MHCICPrHPOBAHHWE INPOXOIWT, KaK IPaBHIIO, HE
CaMOITPOH3BOJIBHO, @ C 3aTPAaTOH BHEIIHEH paboThI.
4. B OTHENbHBIX Cly4asX TBEPHOE TEIO MIM IKAAKOCTH MOTYT CAMOIPOM3BOIBHO
JICTICPTUPOBATECS B XKUAKOH cpene ¢ 00pa3oBaHMEM KOJUIOMIHOM MIIM MHKDPOIETEPOreHHOH
THOMHUITBHOH CHCTEMBL.
5. Ilpumep (pusnyeckoi KoHAeHCaMH — 00pa3oBaHHe TyMaHa: [IPU OHMXEHHH TEMIIEPaTypHI
BO31yXa JaBJICHHE BOJSHOIO Iapa CTAHOBUTCS BBIIIE DPABHOBECHOIO W B Ta30BOM (ase
BO3HMKAET HOBas JXUIKas (asa.
6. MeTon XMMHYECKOH KOHJIEHCAMK 3aKII09aeTcs B 00pa3oBaHMM HOBOM (haskl B TOMOTEHHOMH
cpefie B pe3y/IbTaTe U3MEHEHHS COCTaBa CPebL.

BOITPOC 1.3.2. Hatimu omuowenue caopocmeu oceaanuﬂ Kanenex 6004H020 MymMana,
ecnu ux paouxcel pasusl coomeememeenno: ri=10"m u r,=10"u
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OTBETHI:
1.10°
2.10*
3.102
4.10
5.10°*

BOIIPOC 1.3.2. B xaxom uz NPUEEOEHHBIX NPUMEPOE Gelyecmeo oucnepcroii ppazer —
meepooe meno, a 6ewjecmeo OUCNEPCUOHHOTI CPedbl — HCUOKOCIIL?
OTBETHI:

. IBIMBI, IBIIH, CMOT

- MBUTBHBIE IICHBL, SMYJILCHH
. THZIPO30JIH, OPraHO30JIH

. YTOJlb, CUJTHKAarelhb

. CILIaBbl, CHTAILIBI

. He()Th, MOJIOKO

- MHHEDAJIBI: 0TI, )KEMYYT.

NN B W R e

BOIIPOC 1.3.4. Kakoe u3 YpasHenui He cnedyem ucnonvsosamv Ous onpedenenus
MONEKYIAPHO-KUHEMUYCCKUX CBOUCIG KONIOUOHO-Oucnepcuvx cucmem? O1BETBI:
l. p=cRT

2. dmz—DAﬁdr
dx
3 A RTT
3znrN ,
4. Ax? =2Dr
5 p=_RT _
6znrN ,

TA€ € — MOJIsIbHAS KOHIEHTPALHUS; P — OCMOTHUECKOE Aasienue; D - kosddunuent muddysun.

BOIIPOC 1.3.5. Haiimu omuowenue ocMomudeckux Oaenenuil IS ABYX THOPO30IIEi
CCPHUCTOrO MBIMIbAKA OAMHAKOBON KOHIEHTPALHH, HO PasIMYHON THUCIEPCHOCTH C pafHycamu
CheprIECKHX MOHOYACTHI[ COOTBETCTBEHHO r1=3-10%m 1 1,=6-10.

OTBETBHI:

1.3,8:10°

2.8:10°

3.0,7

4.5,0

5.11,0

Pelitunr-kouTpOIS 2

BOIIPOC  2.1.1.  Oswakomemecs ¢ NONOJICEHUAMY,  XapaKmepusyIouumu
nosepxuocmmuule a6nenus. Karxoe uz nux — HeyooenemeopumensHo?
OTBETHI:
1. TloBepXHOCTHBIMY HA3BIBAETCH TOHKHIL TPEXMEPHBIA CIIOM, oOpasyromuiics Ha IIOBEPXHOCTH
KOHTAKTHPYIOIMX (Da3 ¥ UMEIOIMHI KOHEUHbIE pasmepel.
2. Ha rpanune pasmena )uakocTs — ras PaBHOJEHCTBYIOIAS CHIT MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHS HAMPABIEHA HOPMAIBHO K TIOBEPXHOCTH B CTOPOHY JKHAKOM (haspl.
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3. Pabota, cosepmraemas B M30TEPMHYCCKHX YCIIOBHSX B IPOLECCE IepeBoja MOJIEKYTIBI U3
00BEMHOH (askl B MOBEPXHOCTHEI CIIOH, paBHA YBEIMYEHHIO CBOGOIHOM IIOBEPXHOCTHOM
3HEprus.

4. IloBepxHOCTHas 3Heprus — 5T10 pabora paspsiBa ceszeif IpH IpOONEHHH TBEpHBIX Tell,
CBA3AHHAS C YBETMYCHUEM MOBEPXHOCTH paszieria.

5. BayTpennee naBienue — 510 CHIIa, C KOTOPOH NOBEPXHOCTHEIH CIIOMH BO3IEHCTBYET HAa 00BEM
¢azbL.

BOIIPOC 2.1.2. H3yyume onpedenenus, Xapaxmepuzyioujue NPUpoOy noeepxnocmuozo
Hamsadicenus. Kaxoe us nux mpe6yem ymounenus?
OTBETHI:
1. Pabora o6pasoBanus emuaMIE! TTOBCPXHOCTH, COBEpIIAEMasi NPOTHB CHJ BHYTPEHHETO
JaBIICHUS, HA3BIBACTCS TIOBEPXHOCTHBIM HATSKCHIEM.
2. BemudmHa © —  mOBepXHOCTHOE HaTsKCHHE  —  sBiseTcs  Kos(hduImenTom
TPONIOPIIHOHANBHOCTH M@XKIY paboTOMH, 3aTpayeHHON Ha M3MeHEeHme IJIOIIa¥ TTOBEPXHOCTH U
9THM H3MEHEHUEM ILIOLIAIH.
3. CornacHo 3KCIepUMEHTATBHBIM JAHHBIM HOBEPXHOCTHOE HATSDKEHHE JTHHEHHO YMEHBIIAeTCs
C POCTOM TE€MIICPATYPHI BILUIOTH 10 KPUTHUECKO.
4. Bennuuna o xapakrepusyer MEKMOJICKYIIPHOE CLETUICHHE, TIOISAPHOCTD KHIKOCTH H CBI3aHA
C TMIIOIBHBIM MOMEHTOM, IOJSIPH3YEMOCTEIO BEIECTBA | AU3NIEKTPHYECKON MTPOHUIIAEMOCTEIO.
5. Bee yTBepknenus CIIPaBe | IHBEI.

BOIIPOC 2.1.3. B xakom cayuae nepexo0 K cinedyroujemy ppaemenmy 6v1600a
ypasnenue adcopbyuu I'ubbca nedocmamouno 060cnoeano?
OTBET:
1. Usmenenue cBo6oqHOiM SHEPIUH MOBEPXHOCTHOTO CIION:

dF=0'aﬂ4+Ad0'+Zﬂ;.dn,. +Zn,.d,uf (1)

2. Ilo ananoruu ¢ ypasnenuem I'n66ca-Tiorema:

Ado +Y ndu, =0 2)

3. OrpaHuuMBasgChH TONBKO M3O0TCPMUYCCKUMHU IIPOLECCAMH U PA3JETHB 00€ YaCTH YpaBHEHHUS 2)
Ha A,. monyunMm, do = —Z I',du,

4. lns OumapHOM cHcTema (mHzekc 1 — PacTBOpHUTENh, 2 — pPaCTBOPEHHOE BEIECTBO
do =-I'dy, - I',dyu,

5. Tak kak du = RTdIna, ponyckas 3aMEHy aKTHBHOCTH Ha KOHUEHTPALHIO 1S pa3baBleHHBIX

aCTBOPOB, II0JI MF———C—-E‘JE
S RT dc

BOITPOC 2.1.4. /na kaxux u3 NPUBEOEHHBIX Geuyecms 6 ciyyae 60OHbIX pacmeopos
genuyuna do/de 6onvuie nyna?
1. HeopranuYecKue 3IEKTPONTHTEI
2. OpraHHYecKHe KHCIIOTHI
3. cupTHI
4. 6enku
3. CIOXHBIE 3(BHPEL.

BOIIPOC 2.2.1. IIpoananusupyiime YPASHeHUs, Xapakmepusylowjue no6epxHOCmHOe
HAMANCEHUE U nosepxHOCMHYIO oHepeuio. Kaxoe uz wux mpebyemcs Oonomnumensio
YmoyHums?

OTBETHI:
1. Aw = gAA4

13



dG

3, 9=
M T.P.n

3 U=O‘—T[£9]
dar ),
4, EE = const
dT
dF
5 9= T
d4 V.T.n

BOIIPOC 2.2.2. M3yyume nolodicenus, xapaxmepusyioujue npupody aocopoyuonnbIx
cun. Kaxoe us nux ne coomeememeyem COBpPeMEeHHbIM npedcmasieHusim?
OTBETHI:
1. AZICOpOLHOHHBIMH HA3BIBAFOTCS  CHUTEI MEKMOJIEKYJISIPHOTO  B3aUMOMCHCTBUS  MeXIy
MOIEKYIaMU M aTOMaMH, HaXO/IAMUMHECS B Pa3HBIX (hasax.
2. Kak cmisl  ocoBoro polia  ancopOUMOHHBIE CHIBI 00JagaloT OPHUEHTALHOHHBIM,
HHAYKIHOHHBIM H TUCIEPCHOHHBIM B3aUMOIEHCTRHEM.
3. JIna TMOHHMMaHHS HPHPOIEI aCOPOLHUOHHBIX CHI HEO6XOIHMO YUHTEIBaTh, YTO B aKTe
azicopbuum Monekyna aacopbara B3aHMO/ICHCTBYET HE C OIHHM, a CO BCEMH OMIIKANIIMMH
aTomMaMu ajicopbenTa, 1.e. ¢ 06BeMOM.
4. Tomuuua anCcOPGUHOHHEIX CI0EB MOKET IOCTHIATE TBICAY @HICTPEM, 3TOT (DAaKT yKa3bIBaeT
Ha MalbHONEHCTBHE aCOPOLMOHHBIX CHIL.
5. Teopus MeXMONEKYISPHEIX CHI MIOKa3bIBACT, YTO BCE TPH KOMIIOHEHTHl JHEPIUH
NIPUTSKCHUS: OPHEHTAMOHHAS, MHAYKIHOHHAS U AUCNEPCHOHHAS COCTABIAIONIHE O6pPaTHO
IPOIOPIHOHANBHEI IIECTON CTENCHH PACCTOSHUS.

BOIIPOC 2.2.3. Kaxas usz NPUBEOCHHBIX 3A6UCUMOCTIET] HA3LIGACMICS uzomepmoti

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

BOIIPOC 2.24. Hsyyume Kpusble, Npeocmasiaiowue 3a6UCUMOCb  KOTUYECmEd
aocopbupyemozo eewjecmea (opounama) om oOasnenus ¢ 2a3060i aze (abeyucea) ons
Medicasnoil nosepxnocmu paszdena meepooe meno — za3. Kaxas uz KPUSbIX Xapaxkmepua o/is
meopuu adcopbyuu BIT?

N
N

i
i
i
e
-
)
|
llu'

i

/\ =

BOITPOC 2.2.5. IIpoananusupyiime ypasmnenus, onuceisaiouue aocopbyuio na meepooi
U JicudKoU nosepxrocmu paszdena gas. Kaxoe uz nux sensemes amnupuveckum?

OTBETHI:
1. a(l+kP)=a,, kP k — xoHcTanTa
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1
2. lga=1gb+—1gP b, n — KoHCTAaHTEI
n

ke
3. =T, C — KOHIIeH us
1+ ke S
a,.kP/P,
4. qa= ' Ps — naBnenue HACBIIEHHOT O TTapa

i L 1+ -1)L
B E

5.a=K, P K: — xoncraura 'enpu

PeliTuar-KoRTpONE 3

BOIIPOC 3.1.1. M3yuume nol1odicenuA, xapaxmepusylouue adcopbyuio na Medchasnon
nosepxnocmu meepooe meno — zaz. Kaxoe u3 nux ne cocnacyemes ¢ UCXOOHBIMU NONONCEHUSIMU
meopuu adcopbyuu Jlenzmiopa?

OTBETHI:

1. AncopOrmst momexyn ancopOTHBa MPOUCXOIUT HA AKTHBHEIX LOEHTpax, HaXOASIUXCA Ha
TIOBEPXHOCTH TBEPJOrO a/icopbenTa.

2. AncopbupoBannsie MOJCKYIIBl YIOEPIKUBAIOTCS AKTHBHBIMHU HEHTPaMH TONBKO B TEUEeHHE
OIPEICICHHOIO BPEMEHH, KOTOPOE HE 3aBHCHT OT TEMIIEPATyPEL.

3. IloBepxHocTHas KOHLCHTparus ancop6THBAa POHMOPIHOHATBHA JAaBICHHIO Trasza H
KOHIEHTpauH CBOOOIHEIX aKTHBHBIX LEHTPOB.

4. Benencrsue maioro paamyca NEeHCTBHS aNCOPOLMOHHBIX CHT M HX CIocobHOCTH K
HACHIICHHIO ~ NOBEPXHOCTH  aACOPOEHTA  MOjKeT OBITb  3amomHEHa  TONBKO OJIHHM
MOHOMOJIEKYJISIDHBIM CII0€M a/icopOTHBA.

5. AICOPOMpPOBAaHHBIE Ha COCENHHX dKTHBHBIX  LICHTPAaX MOJIEKYJIBl ancopOTHBa He
B3aHMOJICHCTBYIOT MEXIY COOOIA.

6. Ancopbumsi mpencrasisercss kax KBaSHXUMHIECKAs PEaKIUs MEKIy MOJIEKYJIOH rasa u
AKTHBHBIM LICHTPOM, B pe3yJIbTaTe KOTOPOii obpasyercst ancop6upPOBAHHBI KOMILIEKC.

BOIIPC 3.1.2. Kaxyio us npusedennvrx ¢enuyun onpedensem wacmmuas npouzeodnas om
MEPMOOUHAMULECKO20 NOMENYUANa 1O niowaou?

dc
dA TP

OTBETHI:
- XUHMHYECKHH MMOTEHIHAT

- BHYTPEHHSS SHEPrHs

- IOBEPXHOCTHOE HATSKEHHE

- IOBEPXHOCTHASI aKTHBHOCTH

. CBOOO1HAS SHEPTHS.

BOITPOC 3.1.3. IIpoananusupyiime credyowue  ucxoOHvle nonodcenus meopuu
Monexynspnou  adcopoyuu Ionsnu. Kaxoe wus nux He coomeemcmeyem coepemennbiLM
meopemuyeckum u SKCnepUMeHmManbHbiM OauHbIM?

OTBETBI:

1. Ancopbuus o6ycnosaupaercs TOIIBKO (DH3HYECKUMH Ban-nep-saanbcoBevu cumamu. Ha
[IOBEPXHOCTH a7iCOPOEHTA HET aKTHBHBIX LEHTPOB.

2. AncopOUHOHHBIE CHIIBI JEHCTBYIOT Ha DAaCCTOSHHS, IIPEBBILAIOIIHE pa3sMEphl OTIEIBHBIX
Moneky1 ancopdruBa. O6pasyercs aJICOPOLHOHHEIN 06BeM,

AL S U'S T o I
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3. Kaxngas Ttouxa BHYTPH aICOPOIIMOHHOTO 006Bbema XdpaKTEPU3YeTCs  ONpeNe/IeHHBIM
3HAYCHUEM alICOPOIUOHHOrO OTEHIIHATA,
4. AncopOLHOHHEIN mOTeHIHAT [IPENCTABISET COO0H HM30TEPMHUECKYIO paboTy ckatus rasa
(mapa) npu mepeBoze ero u3 oGBEMHOl ¢ba3b1 B ob6macts [IOBEPXHOCTHOTO CIIOS ¢ JaBIEeHHEM,
OTJIHYHEIM OT PABHOBECHOTO.
5. [eiictBue aJCOpOLIMOHHEIX CHI 1O MOpe ynanenus OT MexdasHoit TIOBEPXHOCTH
YMCHBIIACTCS U HA HEKOTOPOM PACCTOSIHUM PABHO HYJIIO.
6. 3aBHCHMOCTL a7COPOLUHMOHHOrO HOTEHIMANA OT afCOPOUMOHHOrO 06BEMa HOCHT Ha3BaHue
XapaKTePUCTHYCCKOH KPHBOM.

BONIPOC 3.1.4. Kaxoii us NEPEUUCTEHHbIX  DKChepUMEHMAnbHbIX  Memod08 e
1n0360113em onpeoensime NOBEPXHOCMHOE Hamacenue?
OTBETHI:
1. MeTox MakcHMansHOrO naBIeHus ITy3bIpbKa (MeTon PeGunpepa)
2. Merox nepememenus IIapHKa B TUCTIEPCHOHHOM cpefie
3. CranarMomeTpuyeckuii MeTox OTPBIBA KaIlllH JXUIKOCTH
4. Tensumerpudeckmit Mmeton OTpBIBA KOJIbIIA
5. MeTox KaliUISpHOTO IO HATHS SKHIKOCTL

BOIIPOC 3.1.5. H3yuume norosicenus, xapaxmepusylowue adcopbyuio na Medicgpaznoil

noséepxnocmu meepooe meno — zas (nap). Kaxoe uz nux CyujecmeenHno omauyaemes om
OCHOBHbIX NONIOJMCEHUL meopuu NOIUMONEKYAAPHOU adcopbyuu napoe bpynayspa — Sumemma
— Tennepa?

OTBETHI:

1. Ha mosepxnoctm TBepmoro auCcopOeHTa HMEIOTCS HepPAaBHOLEHHLI B SHEPreTUYECKOM
OTHOINCHHMS aKTUBHBIC IIEHTPEI.

2. AncopGuust MEOTOCTONHA. Kakas MOJIEKY/1a IIEPBOTO CIIOS CITYKHT LEHTPOM st azicopo1mu
BTOPOTI'0O H IOCIENYIOIMUX CIIOEB.

3. IlepBsrit cioit axcopGrusa oOpasyercs B pesynbTate neiicTBHs Ban-nep-Baanscossix cun,
IOCTIeAYIOIHE — B PE3yNbTATE KOMIICHCALIUH.

4. Azncopbuposannas hasa npexcTapiseres Kax COBOKYITHOCTE aICOPOMPOBAHHBIX KOMILIEKCOR
—— MOJICKYIAPHBIX IEMOYEK, KOTOPHIE SHEPTETHYECKH He B3aUMOJCHCTBYIOT APYT C APYroM.

5. Tennotsr ancopbuun exuaugHOrO M ABOHHOTO KOMILIEKCOB HPHOIH3HUTEIHHO OJTMHAKOBBI U
PaBHEI TETLIOTE 0OBEMHO KOHIEHCAIHH.

6. AncopOuuro mMonmexy: flapa MOXHO paccMaTpuBaTh KaK CEPHIO KBA3SHXHMUUYECKHX peaxuumii
00pa3oBaHus a/ICOPOLHOHHBIX KOMILIEKCOB,

7. Ilpu 3HAYCHHMAX NABIEHHS B ra30Bol (ase, manexux or nasnmemms HaCBIIIIEHHOT0 Tapa,
obpasyercs MOHOMOJICKYIIIPHBIH CIIOH.

8. Tlpu yBenuuenuu paBmeHHs B ras’oBOd (ase uYHMCIO CBOGONHBIX AKTHBHELX LEHTPOB
COKpAINALTCsl, @ YMCIIO KPATHBIX KOMILIEKCOB PACTET.

9. O6veMHas KoHIeHCAIHS Tlapa MPOMCXOMHUT TPU JOCTHKEHHH NABICHHUH, PaBHEBIX JaBIICHHIO
HACLICHHOr 0 apa pH JaHHO# TeMmepaType

10. Tlpegmomaraercs, wuro [UIOINANk, NPUXOAAIAACS HA ONHY MOIEKYILy ancopbtuBa B
TIOBEPXHOCTHOM CIIO€, - IIOCTOSHHAs BENHMYHHA. DTO MaeT BOSMOXKHOCTB BBIYHCIIATE BETHUMHY
YAENBHON IOBEPXHOCTH ancopOenTa.

IIpomeskyTounas aTrecranus mo uroram OCBOEHHS JHCHHIIHHDI
(xoHTpOBLHBIE BoNpOCH! K IK3aMeHy)

l. Crpyktypa mmcmepcHsx  cmerem. Hucnepcrnas  ¢asza, AUCIEPCHOHHAsT  cpefa.
Konnyectsennsie xapakrepucruku JHCIIEPCHOCTH

2. Knaccudmkanus nucnepcHEIX cuerem: mo arperaTHOMY COCTOSHMIO IHCHEPCHOM (asel u
AUCTICPCHOHHOK CpEZbl, 0 KOHUEHTPAIUH, IO X8paKTepy B3aUMOJEHCTBHS HCIEPCHOM
(assl ¢ mucneperonHOM Cpeioii.
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10.

1L,

=

13.

14.

15.

16

17

18.

19.

20.

21.

IlonsTre 0 muopunbHEX U THO(POOHBIX IUCIIEPCHBIX CHCTEMAX. OcoGernHocTr KomIOMIHOTO
COCTOSIHHS BEIIECTRA.

Cycnensnu u ux csoiictpa. [lonygenne. Arperatupmas YCTOHYHBOCTE M ONpeNeNsoNue &
daktopsl. CenumenTanuor b aHau3 cycneHsuii. [TacTel.

OMYNbCHH, TIEHBI M HX CBOHCTBEA. Honyyenne. Tunst smymscnmii, YerottuuBocTs aMyscuii u
O€H u e€ HapylueHue. DaKTOpBl  yCTOHYMBOCTH SMynbcHii u meH. CgoiicTra
KOHIICHTPHPOBAHHBIX M BEICOKOKOHIIEHTPHPOBAHHEIX SMYNIbCHIA.

Metons! nonmyyenus u ouncrky KOJUIOHIHBIX PacTBOPOB.

Monexynsapuo-kunerndeckue u onTHueckue CBOHCTBA KOJUIOMIHEIX CHCTEM. Bpoynosckoe
JABUKEeHHE (ypaBHEHHE Siinmreiina), nuddysus (ypaBmenms ®uxa), ocmMoTHueCKoe
AaBnenue. X B3anMocBs3pb.

Cemumenranus. CenmMenTanmonnas YCTOHYHBOCTE M CEOMMEHTAMOHHOE paBHOBecHE.
Lentpudyra u e& npumenenue s HCCIIENOBaHUS KOJUIOMIHBIX CHCTEM.

PaccenBanue u mornomenue caera, VYpaBuenue Pajnes. YeTpamukpockonus u JNIEKTPOHHAS
MHKPOCKOIIHS KOJLTOMAHBIX cucTeM. Onpenenenue (opmEL, pasmepoB 1 mMacchr KOJLJIOH THBIX
YacTHII.

Tepmonuuamuka NOBEPXHOCTHBIX  SBICHMIL TepmomuEaMuKka NOBEPXHOCTHOTO ciios.
IloBepxHocTHas smeprus 'm66ca u TIOBEPXHOCTHOE HATsDKeHHE. MeToms! ompeseseHus
NOBEPXHOCTHOrO HATSKEHHMS. 3aBHCHMOCTh HOBEPXHOCTHOTO HaTsDKEHUSL OT TEMIIEPATyPBL.
CBs3p MOBEPXHOCTHOIA sHepruu ['mbbca u IIOBEPXHOCTHOH SHTambmuu. Kpaepoii YTOII
cMaqnBaHud. TepMmonuHaMuyekue ycnoBus cMayHBaHUS M pacrekanus. ['unpodunsaocTs u
rHAPOQOOHOCTE MOBEPXHOCTH TBEPIBIX TEJL.

AJZCOpOLHA MOBEPXHOCTHO-AKTHBHBIX BEIIECTR (ITAB). Tepmomunamuxka ancopbuuu. Besog
ypaBHeHHs ['u66ca. [ToBepXHOCTHO-aKTHBHEIE U NOBEPXHOCTHO-HHAKTHBHEIE BENIECTRA.
V3oTepmMa MOBEPXHOCTHOrO HATIKEHUS. Ypasrenne Illumkosckoro. IloBepxHOCTHAS
aKTHBHOCTE. [IpaBunmo [lroxino-Tpay6e. Ypasrenne Jlenrmropa s MOHOMOJIEKYJIIPHOMH
azacopOnumu..

Opuenranus mosexyr [TAB B IIOBEPXHOCTHOM cioe. OnpeneneHue IJIOIIATH, 3aHUMaeMOo
Mosekynoi ITIAB B Hacemennom azicopOuHOHHOM citoe. AncopGust I[TAB us pPacTBOpPOB Ha
TIOBEPXHOCTH TBEPABIX TEIL.

Ilpupona snexTpuyeckux sBaeHui B AUCIICPCHBIX CHCTeMaX. MeXaHu3M BO3HHKHOBEHHS
SJICKTPHYECKOrO  3apsja Ha TpaHHIE pasjena IByX ¢a3. Crpoerne aBoiHOrO
NIEKTPHYECKOTO CIIO.

. Munenna, crpoenme MunenTs ruapododHoro 3oms. 3apsn u SJIEKTPOKUHETHYECKHH

TIOTCHIHAT KOIUIONAHON YaCTHIBL. SIBeHHe epe3apsIKy KOLTOHAHBIX YaCTHII.
DJIEKTPOKHHETHYECKHE SBICHHS. Onexrpodopes. Ceasb SMEKTPOQOPETHYECKOR CKOpOCTH
KOJUIOHIHEIX YaCTHI C HX 3JIEKTPOKHHETHYECKHM MOTEHIIHAIOM (ypaBrenue I'ensMromnbia-
CmomyxoBckoro). OnexTpodoperuueckas HOABH)XHOCTB. OnexTpoocMmoc.
OJEKTPOOCMOTHYECKHIT METO H3MEPEHHUS JIEKTPOKMHETHYECKOTO OTEHIINANA.
YCTOHYMBOCTE M KOATyIAMHS KOJUIOHIHBIX CHCTEM. Cenumenranuonnas u arperatusmas
YCTOHYHBOCTB KOJUTOMIHBIX CHCTEM. Arperarus u CEMMMEHTALNS YaCTUIl IUCIIEPCHOM (a3l
Koarynsuus u daxroper, eé Bpmemaromue. Mennennast u Guictpast koaryysinus. Ilopor
Koaryjuiimy, ero ompeneneuue. Ilpasuno Ilymene—Tapmu. Koarynanus someit cmecsmu
SMEKTPONHTOB. [IpaBHIIO aIMTHBHOCTH, AHTATOHMU3M H CUHEPTH3M HOHOB.

BsskocTe pactBopoB. OTKiIOHEHHE CBOMCTE PacTBOpoB OT 3aKOHOB HeioTOHa. VpaBHeHwme
Bunrama. ITpuunHer aHOManBHON BS3KOCTH PAacTBOPOB MOMMMEPOB. MeTons! M3MepeHus
BSI3KOCTH PacTBOPOB

DaKTOpH!I yCTOHYHBOCTH pacTBOpoB. TukcoTponus cTynHeit U reeii. Cunepesuc.
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KonTposmpyromue nporpamMms! 115 caMocTostTe s Hoil PaldoThbI cTyAeHTOB
(TecroBbie 3ananns)

KOHTPOJIMPYIOHIASI IIPOTPAMMA 4.1.

BOIIPOC 4.1.1. IIpoananusupyiime HUJICenpuseoenHvie nONodICeH s,
Xapakmepusylowjue MexanusM o06pazo6aHus O60iiH020 anekmpuyeckozo cnos, Haiioume
nonodicenue, A6na10Uueecs 1ubo He6epHbIM, TUOO CROPHBIM!

OTBETHI:

I. Dnexrpuueckue sBreHmMs Ha MEX(DasHBIX MOBEPXHOCTIX —— CIIEACTBHE H30BITOYHOM
TIOBEPXHOCTHOH SHEPTUH — Pe3yJIbTaT B3aUMOIEHCTRHS ConpHKacaromuxcs (Gas Mexay coboii.
2. Cnenuduueckas ancopOuust HOHOB — TIEPEXOJ W3 XKUAKOH (hasbl B MOBEPXHOCTHBIH CIIOMH
HacTHIl JMCHEPCHOM (a3l — compoBoknaeTcs epepacnpesieficHueM 3apsiqoB B 001acTy
HNOBEPXHOCTHOTO CIIOSI.

3. Ecnm mexdasnas mopepxuocTs 00pasoBaHa BEIIECTBAMH, HE CHOCOOHLIMH OOMeHHBaThCS
3apiafaMH, TO OBOMHOH 3IEKTPHYECKHH CIOH  MOKeT o0pasoBaTecsi B pesynbraTe
OPHEHTHPOBAaHUS MOJIAPHBIX MOJIEKYL.

4. Ilepexos1 HOHOB WJTH SIEKTPOHOB U3 OJIHO (askr B ipyryio Ha rpanune paszena HasbIBaeTCs
ITIOBEPXHOCTHOM JMCCOIHALIHe.

5. AZncopOiys MOHOTEHHOTO IOBEPXHOCTHO—AKTHBHOIO BEMIECTBA MOJKET IPOHMCXOIMUTH HA
TPaHHUIE IBYX HECMEIIMBAIOIIMXCS XKUAKOCTEH, HAPHMED, BOIBI U GEH3071a. [lonspuas rpynmna
MOJICKYJIbl  TIOBEPXHOCTHO —  aKTHBHOIO BEIIECTBA, OOpamieHHas K Boze, Oymer
AUCCOMMHMPOBATE; B PE3y/IbTaTe AMCCOLUALMHU MeK(pasHas TTOBEPXHOCTE npruoOpeTaeT 3apsi.

6. Ecim B cuctemy Metann — Boma no6aBuTh XJIOPUCTBIH HATPHH, TO 3a CYET H3OGUpaTeNbHOM
ajicopOLlii aHWOHOB XJIOpa HA METAIE IMOSBHTCS H3GBITOYHELR OTpUIATENbHEIN 3apsy, B
O3 nerkaIIeM ciioe pacTBopa GyaeT H3GHITOUHbIIH TIOJIOXKUTENBHBIN 3apsi/l U3 HOHOB HATPHSL.

7. Ilpu KOHTaKTE MeTaaia ¢ rasoBoif (azoit npomcxomut nepexox 3JIEKTPOHOB OT METajlia K
rasy. Mex¢asnas moBepXHOCTE 3apsHKaeTcs.

BOIIPOC 4.1.2. Hsyyume nonoscenus, Xapakmepusylowjue Mexanusm 00pazoeanus
0601IHO20 C10A UOHOG HA NpuUMepe obpasoeanus 3013 cynvpama bapus. Kaxoe uz nux mpe6yem
ymoutnenus?

OTBETHI:

1. Tlpu cnuBaHME BOIHEIX PAacTBOPOB Xnopuna Oapus u cynbdara Hatpus obpasyercs 3016
cyneara Gapus.

2. B 3aBHCHMOCTH OT YyciOBHi (KOHLIEHTpPalUsT KOMIIOHEHTOR, TEMIIEPATYphl M JAPYTHX)
obpasyroTcs MEKpOKpUcTamuka BaSO, Gomsmedt mim MeHbmIei JAHCIIEPCHOCTH.

3. Ecnu McXomHEIE KOMITOHEHTHI B3STHI HE B CTPOrO CTEXHOMETPHYECKHX COOTHOIIEHHUSX, TO
HOHBI OapHsi WK CyTb(aT-HOHBI MOTYT OKa3aThCs B 3HAYHTEIBHOM H3OITLE.

4. IIpu u36bITKe, HAIIpEMep HOHOB Gapust, OHH HATHYT MEPEXOUTH U3 PACTBOPA B TBEPAYIO (asy
H 3aHHMATh BaKaHTHBIC MECTA, IOCTPauBas KPHCTAILTHYECKYIO PENIETKY.

5. Ilpu sToM TBepHast hasa MpHOGPETAET MOMOKUTETBHEI 3apsifi, XUIKas — OTPHIATE/IbHEIH.
M30bITouRbBle  Cymb(AT-HOHEI BCTEACTBHE KYJIOHOBCKOIO B3aUMOJICUCTBUSA MHOATSHYTCS H3
pacTBopa K aicopOMpOBaHHEIM HA IOBEPXHOCTH HOHAM Gapust — obpasyercs mBoliHOM ciioit
HOHOB.

6. Vons! Gapwsi, BEI3BIBAIOIINE B JAHHOM CIy4ae BO3HHKHOBEHHE Mexk(]asHOro TMoTeHIHaNa,
Ha3BIBAIOTCS MOTEHIUATIOIPE IEIIIOIHMH.

7. Cynbdar-HOHEI, KOHUEHTPHpPYIOLIHECS B PacTBOPE OKOJIO 3apsHKEHHOM IOBEPXHOCTH
KPHCTaJIIOB Cynb(ara 6apys Ha3bIBAIOTCA TPOTHBOMOHAMH.

BOITPOC 4.1.3. Kaxoe uz onpedenenuii, Xapaxmepusylowux 31eKmpoKuHemudecKue
ABNEHUA, MOJICHO CHUMAMb NPOMUBOPEUUBLIM?

OTBETHI:
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1. Slnenme mnepeHoca KMAKOCTH Tom melicTBHEM BHEIIHETO  3JICKTPHYECKOTO IO,
HabmozaeMoe B  KalMIUISIPHO—IIOPHCTHIX TeMax, a TaKKe B ONMHOYHBIX KaIMILIAPAX,
Ha3bIBACTCA 3JIEKTPOOCMOCOM.

2. [Ilepemeruenne yacTHIy JHCHEPCHOH a3kl B  3JIEKTPUYECKOM IIOJE OTHOCHTENBHO
AHUCTICPCHOHHOH CPe/Ibl HA3BIBACTCS SIIEKTPOPGOPE3OM.

3. Bo3HUKHOBEHHE Da3HOCTH MOTEHIIHATIOB MEXKIy ABYMs CTODOHAMH IOPHCTOH Juadparmel
IpA TIpOIyCKaHUHM YE€pe3 Hee BOABI JHOO MEXTY KOHIAMH ONMHOYHOIO Kalnuiusgpa IIpH
IPOTEKaHUH YE€PE3 HErO BOABI HA3BIBAETCS IIOTEHIIUATIOM TEUSHISL,

4. TlosiBNeHHEe pPAa3HOCTH NOTEHLHMATIOB MEXIy HBYMS SJIEKTPOAAMH, PACIIOIOKEHHBIMH Ha
Pa3sHOH BBICOTE COCYJd, B KOTOPOM OCENAET (mepemermaercs) cycren3us MEJIKOUCIIEPCHOTO
KBaplla, HA3pIBACTCS IIOTCHIHANIOM OCEAAHHS HIIU IIOTEHIIUANOM CeIUMEHTAIII.

5. DNEKTPOKHHETHYECKHE SBICHHUS IPOSIBIIAIOTCS T€M Ciabee, YeM MelTbue YacTHIEI JTUCTIIEPCHOMR
(hasel, 1 HCYE3AIOT COBCEM MIPH TIEPEBOAC TUCTIEPCHOM CHCTEMEI B MOJIEKY IS PHBIIA pacTBop.

6. IlpuumHa  SNEKTPOKMHETHYECKHX  SIBJICHHI 3aKIIOYaeTCsI B CYIIECTBOBaHHH
TIPOTHBONONIOXHBIX 3apsA/I0B TBEPAOH M JKUAKOM (a3 cHCTEMBL.

7. PasHomMeHHOCTH 3apsnoB (a3 [IPHBOZIUT B CIly4ae HEMOABH)KHOTO IOPHCTOrO Telda B
SJICKTPHYICCKOM ITOJIE K NEPEMELICHUIO OABHKHBIX IPOTHBOHOHOB BMECTE C KHJIKOH (azoii.

8. CyIHOCTh 3/IEKTPOKHHETHYECKHX SBJICHHIL 3aKIIFO9aeTCss B MEPEABUIKEHHH YaCTHI[
HUCIEPCHOH (a3l W NHMCIIEPCHOHHOM Cpess [IpH  TPHUIIOKEHHH K CHCTEME pa3sHOCTH
MOTCHIHATIOB WM, HA000POT, B BO3HHKHOBEHHIO Pa3HOCTH MOTEHIIHATIOR IIPH OTHOCHUTEIHLHOM
IepeMeINeHNUH (Basbl ¥ CPesL.

KOHTPOJIMPYIOWIAS ITPOTPAMMA 4.2.

BOIIPOC 4.2.1. IIpoananusupyiime paccysicoenus 0 npupode 1eKmpoKUHeMUYecKko20
nomenyuana u yxasxcume owuboynoe?
OTBETHI:
1. DnexTpoxknHeTHYECKHH TOTEHIHAT — 3TO SNEKTPUYECKHI MOTEHIHAI, OTCYUTHIBAEMBIH OT
TPaHUIbI CKONBXEHUS IO YPOBHS B JKHAKOH (hase, JOCTATOYHO YAAIEHHOro OT MexdazHoH
IpaHuUIBl pa3ziena.
2. T'panHIa CKOJIBKEHHS YCTAHABIMBACTCS TIpH OTHOCHTENIBHOM IlepeMelleHnn (a3, HanpuMep
TIPH TEYCHUH KHIKOCTHU BJIOJIb TBEPIOH MOBEPXHOCTH.
3. HeBO3MOXKHO yKa3aTh TOYHOE MOJIOKEHHE TPaHHUIB] CKOBKEHHS.
4. C D0CTaTOYHON YBEPEHHOCTHIO MOIKHO TIpeIIOIOKHUTh, YTO MEPBBIA CIIOM HOHOB U IIEPBEHIH
CIIOH MOJIEKYIT BOIBI, CMATHBAIONINX TBEPIYIO (hasy He IIEPEMEINAIOTCSE OTHOCHTEIBHO TBEP/IOit
(a3el IpH TeYEHHH KU IKOCTH.
5. DNEKTPOKHHETHYECKHH MOTEHIMAN BO3HUKACT [IPH OTHOCHTEIBHOM INepeMeIeHus (a3 mox
JEHCTBHEM IIPUIIOKEHHOTO 3JIEKTPHIECKOTO MO

BOIIPOC 4.2.2. Paccmompume nonoscenus, onucwléalowjue Mexamusm o00pazoeanus
0601020 2neKkmpuyecko2o cnos uonos. Kaxoe us mux NPOMUBOPEYUM SKCHEePUMEHMANLHBIM
oanHvim?
OTBETHI:
1. Ha rpanune Boga — TBepasi fomun cepebpa B Bomy OyayT nepexomuTh IIPEUMYIIECTBEHHO
HOHBI cepedpa, TaK Kak OHH 00JIee I'HpaTHPOBAHBL.
2. TloBepxHoCTh Hoxuza cepebpa GyneT UMEThH HEKOTOPBIH M30BITOK HMOHOB #0112, KOTOPHIH €O
CTOPOHEI BOJIbI OyZIeT HEHTPAIH30BaH H3OBITKOM HOHOB cepebpa B IIPHUIIETaOIEM CITOE.
3. OTOT mpomecc NpPHBENET K BO3HHUKHOBEHHIO MeX(a3sHOro ckayka [OTEHIHANOB,
NPENATCTBYIOIIEro MalbHEHIIEMy IIEpeX0/ly HOHOB.
4. JlBoiiHOH clON HOHOB OOpasyeTcs He CaMOIIPOM3BONBLHO, @ B pE3yabTaTe YMEHBIICHHS
SHEPTHH IIOBEPXHOCTHOIO CIIOL.
5. B pesymprare mpomecca Iepexoma HMOHOB yCTaHABITMBAETCS PaBHOBECHE, KOTOPOMY
COOTBETCTBYET OTIPENIE/IEHHOE 3HAYCHUE CKAUKa TIOTEHIHAJIOB.
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BOIIPOC 4.2.3. Kakxoe us A6NeHull Habnooaemcs, eciu HCUOKOCMB 10O GRUSHUEM

pasHocmu nomenyuanoe nepemewaemes epes nopucmyro HenooGUICHyIo membpany x odnomy
U3 311eKMpPooog?

1. Dnextpomus

2. snexTpodopes
3. anexTpoocMoc
4. sdpdext Kpunxe

5. sddexr Topra
6. oeKTpOAHATHS.

KOHTPOJIAPYIOIIASI TIPOT'PAMMA 4.3.

BOIIPOC 4.3.1. Hpoananusupyiime  nonoowcenus Xapakmepusylowue cmpoenue
060uH020  dnexmpuyeckozo0 cnos. Kawxoe Us HUX He coanacyemcs ¢ coepemenmvimu
TMEOPeMUeCKUMU U SKCNePUMEHMANLHBIMU OaHHbIMY?

OTBETHI:

1. JlBoiiHo#t asnekTpuueckuii croit cocTomt H3 HOHOB OJHO 3HAaKa, OTHOCHTEIBHO IIPOYHO
CBA3AHHBIX C THCIepcHOW (asodf, M 9KBUBANTEHTHOrO KOJIMYECTBA NPOTHBOIOIOKHO
3apSUKCHHBIX KOHOB, HAXOAAIMXCS B AUCIIEPCHOHHON cpene BO/13U Mex(asHoii IoBepXHOCTH.
2. 3apan Ha moBepxHOCTH TBEPIOH  JUCHEpPCHOH (assr B OEPBOM  HOPHOIMIKEHHH
PacCMaTpUBACTCs KaK MOBEPXHOCTHBIH 3apsi.

3. IIBO#HOM 3JIeKTpHYecKuit cioii obpasyeTcst B pe3ynbrare U30MPaTeNbHON afcopOIun OTHOro
H3 HOHOB, IPHUCYTCTBYIOIKX B TUCIIEPCHOHHOM Cpejie.

4. JIBOMHOM 3IeKTpHYecKHi ciol Ha Mex(}asHo# rpanune TBEPIOOC TEI0 — KHUAKOCTH
TIPCACTABIIACTCS KaK IUIOCKHH KOHAEHCATOp, 0Ha 00KIaIKa KOTOPOTO CBsI3aHa C IOBEPXHOCTEIO
TBEPIOTO TeNa, a Apyrasi, HeCyInasl pOTHBONOIOKHEI 3apsl, HaXOMHTCS B JKHIKOCTH BOIM3H
IIOBEPXHOCTH.

5. BenenctBHe TEMIOBOrO ABMKEHHS HOHOB MPOTHBOHOHBI PAacCesHBI B JKHAKOH (hase He
HEKOTOPOM PaCCTOSHHH.

BOIIPOC 4.3.2. IIpu raxux suavenusx SNeKMpOKuUHemu4ecko20 nomenyuaia e
MUNTUGOLLMAX OUCNEPCHAS CUCMEMA MOXCEM CHUMAmMbCs yemouuugoi?

OTBETHI:

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

BOIIPOC 4.3.3. Kakoe us ypasnenuil coomeememeyem meopuu Cmpoenus 080LH020
2NEKMPUiecKoeo cnos, npedrodicenoi Lmeprnom?

I a=a
U 4ns d
Fzo
2.8 = ——
¢, =&, exp( RT )
3. E=4nnQc/ el
4. g = G exp(_ w}
RT
5. =4mnU/eH

BOIIPOC 4.3.4. Hzyuume onpedenenus, Xapaxmepusyiowue Cmpykmypy muyeinns
3 - -

{m[Fe(OH),]-nFe** -3(n - x)Cl 3%l

Kaxoe u3 nux nemouno?
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OTBETHI:

1. m — yncno welTpaneubx MOJIEKYJI, 00pasyIOIyX arperarsl

2. n—4ncno NOTEHIHAIO0PA3YIOIUX HOHOB

3. 3(n-x) — uncno IIPOTHBOMOHOB, HAXOAAIIMUXCS BOIH3H IIOBEPXHOCTH

4. X — YHCJI0 IPOTHRBOHHOB, PACCEAHHBIX B XKUAKOH (ase Ha HEKOTOpoMm PAaCCTOSIHMM OT IPaHUIIEI
pasznena

5. (n-x)+x — 4ncn0 HOHOB, Haxomamuxcs B AU dy3uoHHOM croe.

YCTOMYHUBOCTD M KOATY.JISI WA TUCIIEPCHBIX CHCTEM

KOHTPOJIUPYIOIIASI IPOT'PAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymeepoicoenuil, XApaxmepusyiowux ycmouvugocnn oucnepcuvix

cucmem, HamOume HemoyHoe.

OTBETHI:

1. YerolunBocTs mucnepeusix cucrenm XapaKTCPH3YeTCs HEM3MEHHOCTBIO BO BPEMEHHU pasmepos
HacCTHI JUCIEPCHOH (ha3bl H COXPAaHEHHEM HX PaBHOMEPHOI'O pacpeseNieHUs: B AUCTIEPCHOHHOM
cpere.

2. Bee mucnepcHble cucTeMbI TEPMOIMHAMHYECKH HE YCTONYHMBEI.

3. Kunernueckoii HaspiBaeTcs YCTOMYHBOCTh UCHIEPCHON CHCTEMEI II0 OTHOIIEHHIO K
TPABHTAIOHHOMY HJIH HEHTPOOEKHOMY MOJISIM.

4. Koarynsuus — nponecc crumanus HaCTHIl THCTIEPCHOH (haswl B Gollee KpymHBIe arperarsl,
NPUBOIAIIMH K MOTEPE KUHETHYECKO YCTOHYHBOCTH, pasielenuto Ba3 u, Kax CIIE/ICTBHE, K
PaspyIICHHIO CHCTEMEL.

5. ArperaTHBHOM YCTONYHBOCTBIO HasbIBACTCS  CIIOCOOHOCTH CHCTEMBI IIPOTHBOCTOSTEH
YKPYIHEHHIO YaCTHIl JUCTIEPCHOM (hassr.

6. Koarymatsl, o6pasyiommecs » PE3YJIbTATe arperauMd 4YacTHI [HCIEPCHOH  (hask,
IPeNCTaBISIIOT COOO0M Ocanmku pasitHuHOlM CTPYKTYPBL: DBIXJIbIE, IUIOTHEIE XIIOMbEBHIHEIE,
BOJIOKHHCTBIE, KPHCTAIIONOA0OHEIE.

BOIIPOC 5.1.2. Msywume nonoxcernus PasvACHAIOWUe npupody ycmotiuugocmu

Kon10uOHwIx cucmem. Kaxoe uz nux owubouno?

OTBETBI:

1. Ha 6nmskoMm paccrosaum MEKIY KOMIOHAHBIMU YaCTHIAMH AeHCTBYIOT MEXMOIIEKYISIpHBIE
BaH-/I€P-BaaJILCOBEIE CHJIBL

2. Hammame IBOIMHOTO 31€KTPHYECKOro c10s Ha [IOBEPXHOCTH KOJUTOMIHBIX YACTHI] HCKIIOUAeT
B3aUMO/ICHCTBHE MEXKIY HUMH,

3. VCToHYMBOCTE MMCIEPCHBIX cHCTeM 00ycnoBIeHa COOTHOMmEHHEM MEXMOJIEKYJISIPHBIX CHJI
IPATKCHUS U SJICKTPHYECKUX CHJI OTTAIKHBAHHUS.

4. BO3MOXHOCTB CyIIECTBOBAHMS AMCTIEPCHOH CHCTEMBI 00YCIIOBIICHA HATHYHEM HEKOTOpPOro
SHCPreTHYECKOTo  (IIOTEHIHAIBLHOrO) Oapeepa,  KOTOpBI NPEMATCTBYET  COMMKEHUIO
KOJUTOMIHBIX YaCTHI] ¥ HX CIIUIAHUIO.

5. Kunetnyeckas ycToHumBocTS OIIpeNesIsieTcs pa3MEpaMH JacTHIL.

BOIIPOC 5.1.3. Kaxoe u3 NepeNUCIeHNbIX  8030elicmeull He MoJcem Gvizeamp

KOazynayuio 2uopo3ona?

1. Usmenenue TemMnepaTypsi

2. MEXaHHYECKHE BO3/IEHCTRHS

3. noGaBIeHke IOBEPXHOCTHO-AKTHBHELX BEIIECTB
4. BBeJICHUE 3JIEKTPOIHTOB

5. 3NEKTPOMArHUTHOE H3TyYeHH e,

BOIIPOC 5.1.4. Onpederums KOHCmanmy CKopocmu xoazyiayuu, eciu 6 o00HOM
KyOuueckom mempe 3018 ucxoduoe xonuuecmeo uacmuy pasno 5-10" a 8peMsL NONOBUHHOT
Koazynsyuu cocmagnsem 10 ¢?

OTBETHI:
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1.5-10%
2.5-10"
3.5-10
4.5-1071°
5. JaHHBIX HEIOCTATOYHO.

KOHTPOJIUPYIOIIAS ITIPOTPAMMA 5.2.

BOIIPOC 5.2.1. Hzyuume nonosicenus, Xapakmepusylowue CyuHoCms Cmaduiuzayuu
oucnepchvix cucmem. Kaxoe us nux npomueopeuuso?
OTBETHI:
1. Ha mex¢asHol nosepxnocTu pasnena ¢pasa — cpena ob6pasyercs TIOBEPXHOCTHBIN CIIOM M3
MOJIEKYJI cTabHiIu3aTopa.
2. Tlonuas ¢ukcanus IUCHEPCHOM CHCTEMBI OOYCIOBIMBAETCS TEM, YTO BBHICOKOBSA3KHI
CTaOUIHU3UPYIOWIKH CITI0# He BBINABIUBAETCS TIPH CTOIKHOBEHHH YACTHIL JHACTIEPCHO# (assL
3. CrabummsupyrolmuMu CBOHCTBAMH OOMAafarOT aACOPOLHOHHBIE CIOH OPHEHTHPOBAHHBIX
IOBEPXHOCTHO—aKTUBHBIX BEINECTB: OENIKH, MbLIA U JPYTHE.
4. TIpo4HOCTE alICOPOIMOHHOrO CI0S HAPACTaeT C yBEIMYEHHEM pH cpensr u nosbnmerueM
KOHIICHTpAIHsl [I0BEPXHOCTHO-aKTHBHOIO BEIIECTRA.
5. Tlpenen mNOBBINEHHS CTAOWIBHOCTH IHCIEPCHBIX CHCTEM — 00pa3oBaHHE CIUIOIIHAIX
IIPOCTPAaHCTBEHHBIX CTPYKTYpP-TEJeH.

BOIIPOC 5.2.2. Koazynayus konnoudusix cucmem moicem NPOUCXO00UMb NOO GAUAHUEM

psoa gaxmopos. Kaxoii u3 nepeyuciennvix paxmopos umeem naueasicneiiuee meopemuieckoe
u npakxmuyecxkoe 3navenue?

1. Crapenue cuctemsl

2. ¥3MeHeHHe KOHIEHTPAINY JUCIIEPCHOH (haskl
3. MeXaHHYeCKUe BO3/CHCTBUS

4. H3MEHEHHE TeMIIepaTyphl

5. nobaBiIeHHE SIEKTPOIHTOBR

6. nelicTBue cBeTa.

KOHTPOJIMPYIOUIAS ITPOTPAMMA 5.3.

BOINIPOC 5.3.1. IIpoananusupyiime nonooicenus, xapakmepusylowue Oeticmeue
MEKMpOIUMOs  Ha 307b. Kakoe u3 Hux He OMHOCUMCA K NpAsuIaM  KOGZYIAYUU
aflekmpoaumamu?

OTBETHI:

1. Koarympyiomuym AeficTBreM 061anaioT He BCe MOHBI JIEKTPONUTA, a TOIBKO Te, KOTOpBIE
HUMEIOT 3apsA IPOTHUBOIIOIOKHEIH 110 3HAKY 3apsay KOJUIOHIHOM YaCTHIIHL.

2. JInst Hagana Koaryasyuy HeoOXOAUMO NIPEBBICHTH HEKOTOPYIO MHHUMAJIBHYIO KOHIIEHTPALHIO
3JIEKTPOJIUTA B 30JI€.

3. Ilopor koarynmsimum — 5TO BelIMYMHA, XAapaKTepU3ylomas YCTOWUMBOCTE 3018 K
JNIEKTPOJIATAM.

4. Koarymupyromas cuia HoHa TeM Golblue, 4eM GONbIIE €ro BaNeHTHOCTH, ¥ BO3pacTaeT ¢
YBEIMYECHHEM paJiiyca HOHA IIPU OIMHAKOBOM BaJEHTHOCTH.

5. Koarysiiiist 301151 IPOHCXOAT B Pe3yIbTaTe H3MEHEHHS KOHIICHTPALMH JUCIIEPCHOH ¢bass! u
MPUBOJHT K 0OPA30BAHUIO OCAIKOB — KOAryIsSTOB

BOIIPOC 5.3.2. Hzyuume npednoceiniku, Ha OCHOGAHUU KOMOPbIX pa36uUeaomes
npeocmasienus 0 Koazynayuu konnoudos. Kaxas us nux e yyumwisanace Cumonyxosckum ons
nocmpoenust meopuu 6vicmpoil Koazynayuu?
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OTBETHI:
1. Mexny uwactumamu AUCHEPCHOH  (assl JEeHCTBYIOT CHITED TIPATSOKEHAS W CHIIBI
JICKTPOCTATHYECKOTO OTTAIKHUBAHMUSL.
2. Tlpu cObmmxenus wacTum AMCTIEpCHON (asel B mporecce OpoyHOBCKOro mBHKeHHS Ha
HOCTATOYHO OIIM3KME PACCTOSHUS YACTHITEI CITMBAOTCSI, 00pasys arperar.
3. CkopocTh Koarymnsuuu OTPENENICTCA YACTHYHOM KOHIEHTpaIwel mos u TEMIIEpPaTypoi.
4. TIpu cTONKHOBEHHSX HICPBHYHBIX 4acTHIl 00pasyroTcs cHayama BTOPHYHEIE, a 3aTeM
TPEeTUYHEIE U DOJIee CIIOKHEIE.
5. Cxopocthk arperatmpoBanus CYUWIECTBCHHO 3aBUCHT OT NMPHUPOIBI CHIL NEHCTBYIONUX MEXIY
HaCTHIaMK JUCIIEPCHOM (hasbl.

CTPYKTYPOOBPA3OBAHUE U CTPYKTYPHO-MEXAHUYECKHUE

CBOVICTBA IUCIIEPCHBIX CHCTEM

KOHTPOJIMPYIOIIASI TIPOTPAMMA 6.1.

BOIIPOC 6.1.1. Kakoe usz VKQ3GHHBIX CEOUCME He C653aH0 Henocpeocmeenno co
CMPYKMYPOU OUCHEPCHOT cUCmeMbl?
OTBETHI:
1. anactuynOCTH
2. TeKy4ecTh
3. BA3KOCTb
4. cMaYHBaEMOCTh
3. IIaCTHYHOCTE
6. IPOYHOCTS.

BOIIPOC 6.1.2. Kaxoe u3 NONODICEHUU, XAPaKMepUusyIoujux CMPYKmMypol OUCnepcHuIx
cucmeMm, A61AeMCA HeGEePHLIM?
OTBETHI:
1. Ctpykrypa — 310 HIPOCTPaHCTBEHHBIM KapKaCc — CeTKa, 00pa30BaHHEL CBI3SMMT aToOMOB,
HOHOB, MOJICKYJI, MHIEJLI, KDHCTAITHYECKHX OTPOCTKOB H HacCTHUIl KOJIJIOUIHBIX Pa3MepOB.
2. B KOWIOUIHBIX © MHKPOTETEPOreHHBIX CHCTEMax DPa3IHyaioT THKCOTPOIIHO —O0OpaTuMEle,
HIIH KOAryIsMOHHbIE CTPYKTYPEL, M HEOOpaTHMO ——PaspylarolHecs, WIH KOHICHCAIIMOHHO-
KPHCTAIUIM3alHOHHEIE CTPYKTYPEL
3. Koarynsauuonnas CTPYKTYpa 06pasyeTcsl CIEILIeHHEM IIePBUYHBIX 9acTHIl TUCTIEPCHON (ha3bl
BaH-JIeP-BaalbCOBEIMM CHJIAMH.
4. Konnencanuonnas CTPYKTYpa BO3HHKAeT B pe3ylbTaTe 06pa3oBaHus OPOYHBIX XUMHUYECKUX
CBSI3€H MeXK/Y YaCTHIIAMH JUCIIEPCHO daszs.
S. Kpucrammsanuonnsie CIPYKTYPbI POPMUPYIOTCS B TIpoLiecce BBIKPUCTAUIM30BEIBAHHS HOBOM
(haser BeencTeue cparusanms KPHCTaJIIUKOB.
5. Tlpoynocts  koaryasmuoHHBIX CIPYKTYP ~ SHaYMTEIBHO  MPEBHILUAET  NPOYHOCTH
KOH/ICHCALIMOHHBIX M KPHCTAIIIM3AIHOHHBIX.
6. I'eneoGpasoBanne — 310 BO3HHKHOBEHHE TPOCTPAHCTBCHHOH CETKH M3 YacTHI HCIEPCHOM
(basel, B METIX KOTOPO HAXOMHTCS cpena.
7. Cnemmduyeckoe CBOMCTBO KOarymsiiuOHHBIX CTPYKTYP — CIIOCOGHOCTE CaMOIIPOU3BOJILHO
BOCCTaHABIMBATE CBA3H MEX/Iy YaCTHIAMH, Pa3pyIIeHHbIe [IPH MEXaHUYECKOM BO3JEHCTBHH Ha
CHCTEMY.
8. CuHepesnc — siBieHue CaMONPOM3BOIBHOTO YMEHBIICHHS! PA3MEPOB el IIPH COXpaHEHHH
€f0 CIPYKTYpHl C OXHOBPEMEHHBIM BBIICICHHEM H3 HEro AMCTIEPCHOHHON  cpejsl,
cojleprkaleiics B rneTigx.

KOHTPOJIMPYIOIIAS IIPOTPAMMA 6.2.

BOIIPOC 6.2.1. Cpeou HONOJICeHUM, XapaKmepusyrouux CMPYKMYpel U CE0licmea
KOJLOUOHBIX cucmeM Halldoume ouubounoe?



OTBETHI:
1. O6pasoBanue cTpyKTyp B KOMIOMAHBIX cHCTEMAX — PE3YIBTAT CUETIJIEHHS, CPACTAHHUS YaCTHIL
AUCTICPCHOH (asbl IO BIMSHUEM NEHCTBYIOMIMX MEXIYy HUMH DH3HYECKHX MIIH XUMHYECKHX
CHIL
2. Ilpouecc obpazoBanus CTPYKTYPEI W CBOWCTBA CTPYKTYPHPOBAHHEIX CHCTEM 3ABHCST OT
CBOHCTB NOBEPXHOCTH YaCTHI] AHUCIEPCHOM (a3bl, €€ HEOMHOPOTHOCTH, XUMHIECKOrO CTPOEHHS,
(bopMEeI 1 ApyrEx.
3. OcHOBHBIE THITBI CTPYKTYP: KOATyJILHOHHbIE, KOHIEHCAIHOHHEIE U KpUCTAIM3aHOHHEIE;
PaslHuue ONpEAeNsieTCss NPHPOMOH CHil CLETUICHHS, NEHCTBYIOIHX MEXIY YaCTHIAMH
JAUCIIEPCHOH (azkl.
4. Crpykrtypa, obpasyromascs B PC3YJIbTATe CpPAaCTaHMSI KOJIOMTHBIX YACTHI B CILIOMIHOMN
[IPOCTPAaHCTBEHHBIH KapKac-CeTKy IO/ JaeiCTBHEM Ban-nep-BaanscoBeIx cun  masbmaercs
KOHJEHCAllMOHHOIA.
5. KoarynanmonHble CTPYKTYpEl BO3HHKamOT B Pe3yIbTaTe TOHWKEHHS arperaTHBHOI
YCTOHYHBOCTH TUCTIEPCHOM CHCTEMBI IyTeM CIerIeH S HEPBHYHBIX YACTULl AUCIICPCHOH (hasbl B
IPOCTPaHCTBEHHBIE KapKACHL.
6. Ecn 06bemubIit Kapkac—ceTka (opmupyercs 3a cuer xHMHYECKHX CBS3eit aTOMOB, MOJIEKY T
M KPHCTATITHICCKUX CPOCTKOB, a JHCIIEPCHOHHAS CPeaa 3aKIIOYeHa B SYeHKax Kapkaca, To
CTPYKTYpa CHCTEMbI HA3bIBAETCS KOHACHCAllHOHHO—KPHCTAIIH3aI[HOHHOMH.
7. Croenupugeckoe CBOMCTBO KOaryIHOHHBEIX CTPYKTYP — THKCOTPOIHS — CIIOCOGHOCTE
CaMONPOM3BOJIbHO BOCCTAHABIMBATECS [OCIIE MPEKPALIEHHS MEXAHHYECKOrO BO3CHCTBHSL.
8. XapaxrepHoe cBoiicTBO THKCOTPOIIHEIX CTPYKTYP — 3JIaCTHYHOCTH. ILIacTHuHBIE Tena
HEOOPAaTHMO M3MEHSIOT pa3Mephl 1 hopmy mox melicTBHEM BHEIIHHX CHI; TOCTE IpeKpaleHus
BO3JICHCTBUS H3MEHEHHS OCTAIOTCS.

BOIIPOC 6.2.2. lIpoananusupyiime onpedenenus, Xapakmepusyiowue ceoiicmea
CMPYKmyp u naioume ouiuboynoe?
OTBETBI:
1. ObpasoBanue CTPyKTYpEI, OXBaThBarOmel Bech 0GBeM AUCTIEPCHOM CHCTEMEI, BO3MOKHO
TOJIPKO IIPH ONpPENETeHHOH KOHIEHTPAlUH YaCTHI] AUCIIEPCHON (asbl, HOCTATOUHON I
[IOCTPOEHHSI IEJILHOTO KapKaca.
2. CB3s MeXJy BS3KOCTBIO KOIIOHIHOM CHCTEMBI H COZCPIKAHHEM JHCIEpCHOH (haskl
ONHCHIBACTCS ypaBHeHHEM 77 =17,(1+-K - @), rae n u Mo — BA3KOCTb CHCTEMBI M cpefpl; K —

KOHCTaHTa, onpezensemMas GOpMOH 4acTuir; @ — o6GBeMHAsT OIS aucnepcHoi ¢assl B 06seMe
CHCTEMBI.

dUu
3. TeueHue BA3KUX TeJ OMMUCHIBAETCS 3aKOHOM P :q;’x_’ rne P — Hanpsokenue casura; U —

JIMHEHHAs CKOPOCTh T€UCHHST; X — KOOPAMHATA, HOpMalbHasl K TMIOTOKY; 1 — BA3KOCTh CPEIEL.
4. Bs3KOCTB IMCHEPCHBIX CHCTEM — HEMOCTOSHHAS BenmuuuHa. Ee 3Havenwe 3aBucur ot
YCIIOBHH ONPENEIEHNUs, OT CKOPOCTH TEYEHHS.
5. BS3KOCTB Tena OTIMYAIOTCS OT MIACTHYHELX TEM, HYTO TEKYT IpPU JIOOBIX HANpPSIKSHHUSIX.
Hamwaue cTpykTypsl H3meHseT XapakTep TeYeHHsI.

BOIIPOC 6.2.3. Ha xaxom us3 zpaguros npedcmasnena Xapakmepuas 3aeucumocms
6ASKOCMU O HANPANCEHUSA COBULA OISl CBAZHO-OUCNEPCHOT CMPYKMYPUPOBAHHOU CUCeMbL?

OBETBL:

e s
P e T

QOHJI OIEHOYHBIX CPEICTB it TIpOBENCHUS aTTECTAllMH YPOBHSA CHOPMHUPOBAHHOCTH
KOMIIETEHIIIH 00yJaromuxcs 10 JUCHAIIHHE O(QOPMIISETCS OT/IEIEHEIM JOKYMEHTOM.
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6. YYEBHO - METOJJMYECKOE U HHOOPMAIMOHHOE OBECIIEYEHUE
JTUCHUTLUTAHBI

6.1. Kuuroo6ecneueHnocrs

| Hanmerosanme JIMTEPaTypEI: aBTOP, [on n3nanus KHUT'OOBECITEYEHHOCTH

Ha3BaHWe, BUJ U3/aHus, Konuuectro 3K3EMILIAPOB Hanuuue B anexrponnoii
H3/1aTeNbCTBO u3naHuit B Oubiamorexe Bnl'V B 6ubnuorexe Bal'V

cootsetcTBHH ¢ PI'OC BO

1 2 3 4

OcHoBHas nuteparypa*

1. Borouxwuii C.C. Kypc konnounHo 1976 102

XUMHH: y4eGHuK 2-€ U311, - M.:

Xumus, 1976. - 512 c.

2.®@punpuxcoepr I.A. Kypc 2010 86
KOJIOMAHOM Xumun: yyebuuk. — J1.:,

2010. -416 c.

3. Mapxkos B. ®. Mackaesa JI. H. 2017 http:/fznanium.conﬂcatalog/
Bpycuuusina JI. A. Anexceesa T. A. product/948402
Konnonnnas xumus: npumepst u
3anayu: YyebHoe mocobue - 2-e
u3L., crep. - M.:@nunta, H3a-80
Ypan. yu-ta, 2017. - 188 c.
4.OnbweBcknit  M.B., Hopodeesa 2003 http://dspace.www]1.vIsu.ru/
U.B. Konnounnnas XUMHS, handle/123456789/562
[TosepxHoCTHBIE SIBIICHUA u
AUCTIEpCHBIE CHUCTEMBI. PeliTunropas
CHCTEMA OpraHW3alMi W  OLEHKH
CaMOCTOATE/IbHON paGoThl cTymeHTa/
Vueb. nocobue. Bnl'Y, Bnanumup. —
2003.-70 c.

5.IlpakTuyeckue paGoTs no 2015 https://e.lanbook.com/book/
Konnouano# xumun. Hlunsgesa JLIT., 68308

Cynaxosa H.H., Benoycosa B.H.,
Munakoea T.C., MamonTos I.B.
YuebHoe nocobue. 2015. 244 CTp.

Hononuurensxas JiuTeparypa
1.Ponun B.B. ®usuueckas u 2013 10
KoInouaHas Xumus: yaeOHoe
nocodue. — CTaBpornoss:
AI'PYC, 2013. — 156 c.
2. Kupuuenko O. A. 2012 http://znanium.com/catalog/
IlpakTukym no konnounsoit xumuu: product/757805
VuebHo-mMeTomuueckoe nocobue -
M.:MIIT'Y, 2012. - 110 c.

3. ®panuesa H. H. Bezruna 1O, A. 2013 http:/znanium.com/catalog/
Pomanenko E. C. Bonocosa E. B. product/514197
Konnounnas xumun: yue6roe
nocoodue. - Craponous: Ilaparpad,

@13. -52c.
6.2. Ilepmonuueckue m3manus

1. Bona: xumus u skomorus.
2. Copbuuonnsie u XpoMaTorpaduyeckue mponeccsl.
3. Environ Technol.
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4. Bocrouro — Esporneiickuit KYyPHAaI NepeNOBLIX TEXHOIOIHii

6.3. Hurepner — pecypcebi

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

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

4. http://elibrary.ru/

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

7. MATEPHAJIBHO - TEXHUWYECKOE OBECIIEYEHME JUCHATLINHBI

,HJISI peanu3anuu JaHHOH JHCHHIIIHHEI UMEIOTCH CIICUANIbHBIE ITOMEIIEHUS HJI IPOBEAEHU I

3aHATHH JNeKYUOHHO20 Mmuna, sansmuil nrabopamoprozo muna, 2PYRNOBLIX U UHOUCUOYATLHBIX
KOHCYNomayut, mexywjezo Koumpons u npomedicymounou ammecmayuu. JlaGopatopusle u
JICKIIHOHHBIC 3aHATHS IPOBOAATCS B ayd. 331-1 «®uzmyeckas H KOJITIOHIHAsA XUMHD»,

Ilepedens ucmons3yemoro mumensmonHOro [pOrpaMMHoro obecrnedenuss Windows 7,
Microsoft Office 2010.

PaBouyro mporpammy cocrapun _a.x.u. mpod. Kyxtun B.A. éx‘/}"}?{u 4
(®HO, noanwce) /"/
Penenszent
(npeacrasurens paboTonaresns) reaepanbHbIiH Aupexrop OO0 «BMT» k.1.1. [ToBopos A.A.
(MecTo paboTsl, 1OMKHOCTS, ®HO, noanucek)
IIporpamma pacemoTpena u onobpeHa Ha 3acellaHuy Kadeapsl XUMHH
ITpotokon Ne 70 OT 2% .04 202/ rona B g . &
3aBenyrommit kadeapoit_ x.x.H. mpod. KyxTun B.A. Lgreceey
(PUO, noanuck)
Paboyas mporpamma paccmorpena u 07100pera Ha 3ace/JaHuH y4eGHO-METOIHIECKOi KOMHCCHH
Hanpasierus 04.03.01«Xumusy

IlpotokonNe /0 ot 25.05.207/ roma P i
IIpencenarens komuccnn A.X.H. 1pod.Kyxtuu B.A... p At
(®HO, nonnucs) e

/
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JIMCT NEPEYTBEPXK/EHUSI
PABOYEW ITPOI'PAMMBI AUCIHHAILIUHBI

Pa6ouas nporpamma ono6pena Ha 28 A4 / 223 y4eOHBIi roj
ITpotoxon sacenamus kapenper No 77 or 23.04. 27 Zxona

3aBenyrommuit Kaclnexp@h——’/f%ﬁ MAM%Q A A

PaGouas nmporpamma onoOpeHa Ha y4eOHBI roj

IIpotokon 3acenanus xadempsr No oT rozua

3aBexyromuii kadempoit

Pa6oyas nporpamma onobpena Ha Y4eOHEI rox

ITporoxoun 3acenanus Kadenper No oT roaa

3aBenyromuit Kadenpoi
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JIUCT PETUCTPAIIMM U3MEHEHWIA
B pabouyro NporpaMMy AMCLMMINHbL
Iloeepxnocmuuie senenus u oucnepcHvle cucmemer
OBPA30BATEJIbHOU ITPOIPAMMBbI HATIPABJIEHUS oAroToBKH 04.03.01 Xumus

«XHMHYECKHI aHATH3, XUMHUYECKAS U SKOJIOTHYECKas 3KCNIEPTH3a 00BEKTOB OKPYIKAOMIeH CpEIB»

OaxanaBpuar

Howmep BHeceHbl usmeHenus B yacTu/pasaensi Hcnonnurens OcHoaHnue
H3MEHEHHS paboueii mporpammsi ®HUO (Homep u gata npotokona
3acenants Kadeapsl)

3aB. kabenpoii /
[Tednuce DHO
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