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1. IEJIX OCBOEHMUSA TUCIUIIJIVNHBI

[lenblo OCBOEHHS UCLUIUIMHBI KOIUIOMIHAS XUMHS SBIISCTCS: yriuybneHue 3HaHUM B
00macTH crenuPuIEcKHX CBONCTB AMCIEPCHBIX CHCTEM, KOTOPBIE BXOST, KAK COCTABHAS YACTE
BO MHOTME TEXHOJOTHYICCKHE IMpPOUECCENBl W IHPOKO HCHONB3YIOTCS IMpH MOIyYeHHH
PA3/IMHBIX MAaTEpHaloB, OCHOBHBIC CBOHCTBA KOTOPBIX 3aBHCST OT AWCHEPCHOCTH, NPUPOEI
IIOBEPXHOCTH U CBSA3aHBI C 3aKOHOMEPHOCTSIME CTPYKTYpPOOOpa3OBaHHUs.

3anaun: W3ydYeHHE SBICHMH MPUCYMIMX MCTIEPCHBIM CHCTEMAM, HCCIIEIOBAHHE ¢usnko-
XHMHYECKUX CBOXCTB M 3aKOHOMEPHOCTEH U WX U3MEHEHHH B KOJUIOMIHBIX pacTBoOpax.

2. MECTO JUCUHUILIUHBI B CTPYKTYPE OIIOII BO
Jucuumina KOIUIOMIHOM XMMHM H3YYaeTcs B 00S3aTeIbHOM YacTH y4ebHOro miaHa.
IIpepeKBU3UTEl THCHHUIUIHHBL HEOPraHWJYecKas XHMUS, OpraHuveckass Xumus, (usnka,

MaTeMaTuKa, Qu3ndecKas XUMHUs.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 11O AU CITUTIIIIMHE

IInanupyeMble pe3ymbTaTsl OOYYeHMS 110 AUCIMILUIAHE, COOTHECEHHBIE ¢ NIaHUPYEMBIMU

pesynsTaramu ocBoenus OITOIT

Kon ITnarupyemsle pe3ynbTaThl 06yUeHus 1O Hawnmenosanue
(bopMUpPyEMBIX JMCLUIITAHE, B COOTBETCTBHH C HHAUKATOPOM OLIEHOYHOT'O CPeCTBa
KOMIETEHITHH JOCTHOKEHHS] KOMIIETEHI[UH )

Wumukarop Pesynbtarer 06yuenus
JOCTHIKEHHS IO TACLUTIIIHHE
KOMITETEHI[HH
I[IK-6 Cnocoben | ITK-6.1. 3uHaetr ocHOBHI | 3naem: npaBuiIa
IPOU3BOJHUTE PH3UKO-XUMHYECKIX IIPUEMKH, METOIBI
nabopaTOpHBIE | METOIOB HCCIECAOBAHHSA | OTOOPA M IIOATOTOBKU
HCCIICNIOBaHUS, | OOBEKTOB OKpYXKaromiei | mpod6 ©  XHMHYECKHX
aHAITU3EI Cpenbl; 00pa3LoB K aHANU3Y, J1jis
OTOOpaHHBIX I1K-6.2. YMeeT | OIEHKH 9KOJOTHYECKOTO
npob M | IPOU3BOAHTE COCTOsIHUS 0OBEKTOB;
00pasoB Ik | nmabopaTopHEle Ymeem: IIPOBOJIUTE
OIIEHKH HCCIIeIOBaHus, 3aMepHl, | aboparopusie TecTsl, BOpoCs!
9KOJIOTHYECKOTO | aHAM3BI  OTOOPAHHBIX | HCCIENOBAHUS, AHAIN3EI
COCTOSIHUSA OPHPOIHBIX  00pasLoB; | OTOOPaHHBEIX mpob u
O0BEKTOB. paccYMThIBaTh o0pasioB
NIpEAEIbHO Bnaoeem: 6a3oBbIMEI
JIOILyCTHMEIE HaBBIKaMHU
koHueHntpauuy (IIJIK) | ucnonszoBanus
BPEOHBIX BEIECTB | COBPEMEHHOM
TEXHOTECHHOTO anmnaparypsl npu
XapakTepa; paboTaTh Ha | IPOBEJICHWH  HAyYHBIX
AHAIUTHYECKOM HCCIIEI0BAHAM;
nabopaTopHOM MeTofaMu  Oe30IacHoOro
obopy10BaHUH; obpartenus c
ITK-6.3. Braneer | xumuueckumu
METOJAaMU TIPOBEICHHS | MATEPHATAMH C YYETOM
5KOJIOTHYECKOTO Hx busnuecKux 7§
MOHHUTOPHHTA. XHMHYECKHX CBOMCTB.




4. OBFBEM U CTPYKTYPA JTUCIUILJINHEI
TpynoeMKOCTs MUCHMIITHHEL COCTABIACT 4 3aUeTHBIX eMHMUI, 144 gacos
TemaTndeckuii nian

®opma o0yuenus - ouHas

Ne HaunmeHoBanHe TeM KonTakTHas pabota DopMsl

n/n paszenoB ofyuarouuxes ¢ TEKYyILIETO

MHUCLHTTHHBI = nenaroru4eckuM paboraukom | CamocrosTte KOHTpOA
§ TbHAS YCNEBaEMOCTH,
g § . & - pabota dopma
all & s z B MPOMEXYTOYHOH
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1. Beenenue. Conepxanue | 7 1 2 - 1
H 3a/la4¥ Kypca.

2 MonexynspHo- 7| 2-4 10 6 2 1
KHHETHYECKHE )%}

ONTHYECKHE  CBOMCTBa
JIHCNIEPCHBIX CHCTEM.

3 Tepmonunamuka 7 5-6 6 8 2 1 Pe#Tunr
MOBEPXHOCTHBIX KOHTPOJIb
ABJICHHI. Nel

4. Ancopbuus Ha | 7 [ 7-10 | 10 10 4 2
MOBEPXHOCTH  pazaena
das. Kanunnapusie
SBJICHHA.

5; DJeKTpoKHHeTHYEeCKHE 7 1 11-13 | 10 10 4 2 Peiituar
ABIEHHA B IHUCTIEPCHBIX KOHTpPOIIb
cHCTEMaX. Ne2

6. VerolunuBocTh 7 | 14-15 8 10 4 1
JHCIEPCHBIX CHCTEM.

7. OcHOBEI ¢msuko- | 7 | 16-18 8 10 4 1 PeliTuHr
XHMHYECKOH MeXaHHKH KOHTPOJIb
JUCTIEPCHBIX CHCTEM. Ne3

Bcero 3a 7 cemectp 54 54 9 Ox3ameH (27

Hac.)

Hanuyue B aucuuminne KIT/KP

Hroro no aucuunnuHe 54 54 9 Ok3ameH (27 yac.)

Conep:xanue JeKNHOHHBIX 3aHATHI M0 IHCHHILIHHE

Paznen 1. Beenenne. Coaepikanne u 3a1a4m Kypea.
Tema 1 Ilonsmue 0 KOIIOUOHBIX CUCIIEMAX U ONPEOETeHUe KOLTOUOHOT XUMUL KAK HAYKU.
Conepxanne Tembl Kommommnas xumusi - Hayka o (DH3MKO-XHMHYECKHX CBONCTBAX
AHUCHEPCHBIX CHCTEM M NOBEPXHOCTHBIX SIBICHUsIX. JUCIEpCHBIE CHCTEMBI Kak 0coObIi KiTace
TETEPOreHHBIX CHCTeM. BospacTanue poiu eCTeCTBEHHBIX TPAHUI] Pa3fieNa 1o Mepe YBeHUeHHs
CTENEHH pPasAPOOJICHHOCTH OMHOM MM HECKONBKMX (a3 TeTepOreHHOM CHCTEMBL. Mepst
PasnpoOIEHHOCTH TUCTIEPCHOM (a3bl.
Kraccnpunxanus IuCepcHBIX CHCTEM 110 arperaTHOMY COCTOSHHMIO ¢a3, mo dopme u
pasMepam HacTHIl TUCIEPCHOI (askl, WX KOHIEHTPAIHH U I10 APYTUM IIPH3HAKAM.

CxoncrBo m pasnuume KOPIYCKYISIPHBIX BBICOKOMHMCIIEPCHBIX CHCTEM C pacTBOpaMu
BBICOKOMOJIEKYISIPHBIX BEIECTB. CrI0COOBI IOy YEHHMS TUCTIEPCHBIX CHCTEM.




Pazpen 2. Monexy/1spHO-KHHETHYECKHE H ONITHYECKHE CBOIICTBA HCIEPCHBIX CHCTEM.
Tema 1. Tennogoe Osudicerue MoneKyn u GPOyHOBCKOe OBUNCEHe.

Conepxxanue Tembl. [IoHATHE 0 GPOYHOBCKOM MBHIKEHHH YaCTHIL aucrepcHoR ¢assl u
KHHCTHYCCKUX ~ CBOHCTBAX  JHCHEPCHBIX  cucreM.  OmpeneneHde  KOPIYCKYISPHBIX
BBICOKOZIMCIICPCHBIX CHCTEM KaK pacTBOPOB, IZie "pacTBOpHTENeM" CIIyXKHT IHCIEPCHOHHAS
cpena, a B KadecTBE "paCTBOPEHHOrO BemecTBa" BBICTYNAeT jpucrepcHas ¢asa. CrocoGsl
BBIP)KCHHUS KOHIIEHTPAIMH YaCTHI] TUCIIEPCHOM (Basbl.

Anddysus wactun mucmepcHod dasel. IlomsTHe o rpaguente KOHIEHTpAIHH,
nu(Py3MOHHOM TOTOKE, MOBEPXHOCTHON MIOTHOCTH Ju((Y3HOHHOTO MOTOKA YACTHI. 3aKOHEI
maddysun Ouka. Tepmonunamudeckoe onucanue auddysun. Ypasrenue mis KoapdunmenTa
muddysuonnol npoBOmEMOCTH cpeibl. OBOCHOBaHME 3aKOHOB MHKa. VYpaBHeHHe 11a
ko3bduuuenta nuddy3un yacTun B BI3KOI cpene.

Teopust GPOYHOBCKOTO NBHKEHHS YaCTHI[ IMCTIEPCHOH (a3bl. YpaBHeHue I8 cpenHei
KBaJIpaTHYHON IPOEKINH CMEIIEHMUS YaCTHII.

Tema 2. Cedumenmayuonno — ougpgpysnoe pasnosecue.

Coznepxanme Tembl. CeNMMEHTAIMS 4YacTHI MCTIEPCHONW (a3sl B MONE 3EMHOTO
NPUTSOKCHUS. U B LEHTPOOEIKHOM ToNe. 3aKOHBI JIBUKEHHS OT/IETbHON YaCTHIBI B BI3KOH cpene
IOJ MEHCTBHEM BHEIIHEIO CHJIOBOrO IIOJNs. [IOHATHE O CEIWMEHTALMOHHOM IIOTOKE WM
NOBEPXHOCTHOM IIJIOTHOCTH CEINMEHTALHOHHOIO TOTOKA YACTHII.

CemumentanuorHo-1ubdy3MoHHOE paBHOBecHe B KOPIYCKYJIIPHO - JHCIEPCHBIX
cucreMax. IloHATHE O KHHETHYECKOH YCTOMYMBOCTH 3THX CHCTEM. 3aKOHEBI pacipeeneHus
KOHICHTPAIMKM YaCTHIl JMCIEePCHOM (askl B TIPOCTPAaHCTBE NPH CEAUMEHTAMOHHO-
miaddy3HOHHOM pAaBHOBECHM B TPAaBHTANMOHHOM MONE 3eMIM H LIEHTPOOEKHOM IIOJIE.
Omnpenenenre MaccEl H pa3MEPOB YACTHI] ¢ TIOMOLIBIO 3THX 3aKOHOB.

CeuMEHTAMOHHBIN aHANU3 KOPILYCKYJIAPHO-TUCIIEPCHBIX CHCTeM. Pacuer panuyca
HacTHOBl 1O 33KOHY €€ [BHOKCHHS B BS3KOH Cpelle B IOJE 3eMHOTO INPHTSDKEHHS H
HEHTPOOEXKHOM mone. MeToasl OmpefeNeHHs CKOPOCTH IBMIKEHHS YaCTHI B Cirydae
MOHOJHUCIIEPCHOH CHCTEMEI, B TOM YHCIIe METOJ] HAKOILIeHHs ocanka. OmpeneneHne panuycoB
HaCTHI MOTHAMCIIEPCHON CHCTEMBI M IIOCTPOCHHE KPUBOH paCIpe/eIeHis YaCTHI] 10 pajiiycaM
C MOMOIIBIO METO1a HAKOILICHHS 0CaJIKa.

Tema 3. Onmuueckue ceoticmea 30.1eil u MemMOObI UX UCCIEO0EAH UL,

Conepxanne Templ. PaccesHue cBera (u3myueHws) KOPIIYCKYJISIPHO-TUCTIIEPCHBIMH
CHCTEMAaMH, ero IIPUYHHBL. Y IbTpaMHUKPOCKOHYECK U METOJ H3y4YCHHS
BBICOKOIUCIIEPCHBIXCHCTEM.

KoslH4ecTBeHHbIE XAPAKTEPHCTHKH SBIEHHS DPACCESHHS H3IydYeHHs IHUCIIEPCHBIMU
CHCTEMaMH: [OTOK, IOBEPXHOCTHas IUIOTHOCTh TIOTOKa (MHTEHCHBHOCTB) PACCESHHOTO
H3TyYeHHs, KOIQOULUMEHT paccesHHs Cpeasl W ap. 3aKOHOMEPHOCTH CBETOPAacCesIHUS
CHCTEMaMH C HETIOTTIOMIAIONTMMHI YacTHIaMU JucTiepcHoi daspl. Ciiyuait 09eHs MeIKUX YaCTHIL
chepuueckoit popmel. YpaBHeHus Ponest 11 HHTEHCHBHOCTH M OTOKA PacCesTHHOr O U3MyYESHUSI
H Kodpouumenta paccesnus. Cucremsl ¢ Gomee KpPYHNHBIMEH wacTHIaMi. OCOGEHHOCTH
CBETOpACCEsHMs CUCTEMaMH C IOTTIOMAIOIMMH YaCTHIIAME JUCTIEPCHOM (asbl.

Hedenomerpudeckuii ¥ (oToMeTpuyuecKkuii METOIBI WCCIEIOBAHMUS KOPITyCKY/ISpHO-
JUCTIEPCHBIX cucTeM. Onpeenenne KOHIEHTPaIK, pasMepa U GOPMBI YaCTHI{ ¢ TIOMOITH ITHX
METO/IOB.



Paznen 3. TepMoaHHAMHKA NOBEPXHOCTHBIX SIBJICHMIL.
Tema 1. Tepmoounamuueckue gynxyuu noéepxnocmnozo cnos.

Conepxanne Temsl. TepMOOMHAMMYECKOE ONUCAHME T€TEPOreHHBIX CHCTEM C y4YEeTOM
€CTECTBCHHBIX IPaHUIl pasjiena 1o Merony I'mb0ca. IloHsTHE 0 pasnenstomeit IIOBEPXHOCTH, €&
MaKpOCKONMYECKHX CBOHMCTBaX. IloBEpXHOCTHOE HAaTsIKEHHE W IUIOMAN paszensomei
TIOBEPXHOCTH KaK COIPSUKEHHBIE CBOHCTBA, OTBETCTBEHHEIE 32 MEXAHIIECKOE B3aMMO/ICHCTRHE C
OKpyXarolel cpenoi. PyHnaMeHTaTbHEIe ypaBHeHus [u66ca s pasaensiomeit MIOBEPXHOCTH
U OpWIETAlOMMX K Hell (as. CBoGonHas sHeprus pasmessrormeit IIOBEPXHOCTH (U30BITOUHAs
CBOOOJHAS SHEPrHs WM IIOBEPXHOCTHAs CBOOOIHAS SHEPrus), ypaBHEHHE Ul IIOJHOTO ed
maddepenimana.

Ycnosust ($pa3zoBOro paBHOBECHS IPH HATAYUU UCKPHUBJICHHOH H ILIOCKOW TPAHMIIEI
pasnena. Ilorsrue o6 ancopbumu. Kommuecrsennas Mepa azncopbunu. KommuecTseHnas mepa
ancopOIMy KOMIIOHEHTOB B MeTone ['n66ca. Ancopburonnoe ypasrenue ['u66ca mis o6mmero u
HACTHOTO IOJIOKCHHS PA3NENAIOUICH IOBEPXHOCTH. AHAIN3 YPaBHEHHS C Y4ETOM IPUPOIEI
COCYIIECTBYIOIMX  (has. IToBepXHOCTHO-aKTUBHBIE, ~ MOBEPXHOCTHO-WHAKTHBHEIE  H
MOBEPXHOCTHO-MHIHU(epeHTHEIE BelecTBa.

Tema 2. Ilosepxrnocmuas snepaus. HAenenue cmauusanus

Cozeprxanne TeMBl. YueHHe 0 MOBEPXHOCTHOM HATSKEHHH M METOEI €r0 OIIPENECNICHHUS.
Bo3HHKHOBEHNE ITOBEPXHOCTHOTO HATSKEHHS, KAK CIIEICTBHE CYIIECTBOBaHHSI BHYTPEHHErO
AABJICHUA, T.C. CHJIBI BTATUBAIOMIEH MONEKYIbl BHYTPh JKMIKOCTH M HAIPABIEHHOMN
UEPIEHANKYIAPHO IOBEPXHOCTH. VYzenbHas CBOOOIHAs SHEPrus IIOBEPXHOCTH. Bmsmme
BHYTPEHHETO NaBICHHs H TEMIIePaTyphbl HA HOBEPXHOCTHOE HATSIKEHHE JKHUIKOCTH.

PacTexanne XUIKOCTH WM coOMpaHue € B Kallo Ha OBEPXHOCTH TBEPABIX U JKHAIKHX
Ten. CMmaunBaHue M HECMaYHBAHHE TBEPAOrO TeNA IKUIKOCTHIO. Mepa cmaumBanms,
OnpeiciieMas Kak yrol MeXIy TBEpHOH IOBEPXHOCTBIO M KacaTeNbHOH B TOUKE
CONPHKOCHOBEHHS Tpex (a3. PaGoTta koresuu (Benuumna HeoGXOmHMAs Iy paspbiBa
OJIHOPONHOM 00BeMHOH (aser) u paGora aaresnu (BeTMuYMHA HEOOXOMMMAS IULS pa3psiBa
MeK()a3HOTO NOBEPXHOCTHOTO CIIOS).

Tepmopuuamudeckuii BEIBOJ YCIOBHS CAMOIPOH3BOILHOTO pacTeKaHus XUIKOCTH HIIH
cobupaHus €€ B Kammo. Bimsnue 106aBoK MOBEpPXHOCTHO-aKTHBHBIX BEIECTB K JXHIKOH dase u
NpEBapUTENBHON 00pabOTKH MOBEPXHOCTH TBEPAOrO Teja HA CMAYHBAEMOCTD. [Ipumenenue
ABJICHHS CMaMBAHUA HIIH HE CMAYMBaHHS B TeXHHKe. DIOTANMs, KaK IPONece H3GHPATeTEHOro
cMaquBaHys. OCHOBHEBIE BHIBI GIIOTANuH (TIEHHAS, MACTIEHAs | IUICHOYHAs ).

Pasnen 4. Ancop6uust Ha moBepxHoCTH pa3jeia ¢as. Kamnnisipusle aBienns.
Tema 1. Aocopbyus na zpanuye scudkocms — 2as.

Conepixanue Tembl. AncopOuus Ha TpaHHIE pa3fena KUIKOCTD - ras; e¢ aHamms c
NOMOLIBIO a[COPOIIMOHHOTO ypaBHeHHs | wub6ca. XapakTep 3aBHCHMOCTH ITOBEPXHOCTHOTO
HATSDKCHUA OT KOHICHTPAalMK PAaCTBOPEHHOIO BEINECTBA B JKMIKOH (ase /It IOBEPXHOCTHO-
dKTHBHBIX, TOBEPXHOCTHO-MHAKTHBHBIX M IOBEPXHOCTHO-MHAU((EPEHTHEIX BemecTs. Bun
COOTBETCTBYIOIIMX H30TepM ancopbuuu. Onpenenenne npeaenbHON BeTHIHHEL MOBEPXHOCTHOM
KOHLCHTpAllUK pAaCTBOPEHHOT0 BemiecTBa. CTpOCHHE MOBEPXHOCTHOTO ¢jI0f. Pacyer pasMepoB
MOJICKYIl ~ PACTBOPCHHOTO BCMIECTBA 1O BEJIMYUHE €r0 MpPENEbHON  TOBEPXHOCTHOM
KOHLICHTPAI[HH.



Tema 2. Teopus adcopbyuu 2azo6 u napo meepdvimu meramu.

Conepxanme Temsl. AncopOuus Ha rpaHuie pasnena TBEpAOe Tel0 - ras; ee
0COGEHHOCTH. PasmdmEIe KOIMYecTBEHHEIE MEpHI ancopOuuK KOMIIOHEHTa ra30Boi (assl, CBA3b
MEXIy HHMH, HX SKCICPDHMEHTaJbHOE OIpeiencHue. V3oTepMsl ancopOuumm, wx XapaxkTep B
3aBHCHMOCTH OT NPHPOZB! M YHCIA KOMIIOHEHTOB ra3oBOi (hassl u IPHPOJBI afcopOeHTa.
Hunamuka mponecca ancop6umu. IloHaTHE 0 Temiore ancopOuuu, mpHpoAe aacopOIHOHHBIX
CHJI, (U3MYECKOH H XHMHYECKOH ancopOuuu. Teopust monOMONeKysipHOM ancopGuuu
JI>HT™MIOpa, OCHOBHOE YypaBHEHHE TEOPHH, HEIOCTATOYHOCTE J3HI'MIOPOBCKOH  MOienu
ancopbuum, e nambHeimee passuTie. [loHATHE O TONMMOIIEKYIISIpHOR ancopbrmu. Teopus
ancopbuuu Bpynayspa, Smmera u Temnepa, ocHOBHOE YPaBHEHHE TEOPHH.

Tema 3. Adcopbyus na spanuye msepdoe meno — xncudrocme.

Conepxanne TeMbl. Ancop6ums Ha rpamuie pasjiena TBEpHOE TeNO - XKHUAKOCTH, ed
ocoGennocTd. MonekysipHas ancopbuus. Brusmue IPUPOZIBI PACTBOPUTENS U ancopOeHTa Ha
afIcopOLHI0 PacTBOPEHHOrO BemiecTBa. IIpaBuiIo BBIDABHUBAHHUs MOIspHOCTEH PeGunpepa.
KomuyecTBeHHBIe  3aKOHOMEPHOCTH MOJICKYJSIpHO#  ancopOumu. MoHHas — apcopbuus.
WsbuparensHas ancopbuus WoHOB. O6MenHas ancopOums. 3aKOHOMEPHOCTH WOHHOM
azncopbuun. O6pazoBaHue ABOMHOIO 3MEKTPAYECKOTO CIOS Ha TPaHHIle pa3jiena TBEPAOro Teja ¢
JKH/IKOCTBIO B PE3yJIbTaTe H3OUPATEIBHOMH aICOPOLIHE HOHOB U €I0 CTPOEHHE.

Tema 4. Kanunnapnas xondeuncayus.

Coneprxanre Tembl. BiusiHue KpHBH3HBI rpaHHIB! paszena Ha paBHOBECHBIE CBOWCTRA
COCYHIECTBYIOWMUX (pa3. 3aBHCHMOCTH JaBIEHUS HACHITIEHHOTO napa Hall JKUAKOCTBIO WU
TBEPABIM TCIOM OT KPHBH3HBI IDaHULBI pasaena. Kanwmuispras xonmencanus. CBsis MEXTy
PaCTBOPHMOCTBIO  TBEPAOrO MM JKMAKOIO BEMIECTBA B  JKUIKOCTH U KPHBH3HOM
COOTBETCTBYIOILEH I'paHHUIIe pa3jiena.

Pasnen 5. Dnexrpokunernueckiue sBaeHns B AHCIEPCHBIX CHCTEMAX.
Tema 1. ITonsmue 06 s1eKmpoKUHEMULECKIUX SGTEHULX.

Conepxanue Temb. OOmme mpencrasieHus o6 SNIEKTPOKUHETHYECKHX SIBJICHUSX.
OnexTpodopes, 31EKTPOOCMOC, MOTEHIHAT TCUCHHS, NOTEHIHAN CENUMEHTAIMH, CIIOCOOBI HX
Habmoenus. [IpakTaueckoe UCIIONB30BAHNE STHX SBJICHHMIL. Ilpuuuner o6pasosanus 3apsna Ha
KOJUIOUAHBIX  HacTHNaX JMO307eH. (DakTopel, BIMSIOMME HA MOABHKHOCTh YacTHL B
SMEKTPHIECKOM Tone. IPdekT penakcaund u 3dhdext MEKTPOYOPETHYECKOTO TOPMOKEHHUSL.
[oustne o mumemnnax. Munenspras Teopust CTpoeHMst THOGOOHEIX 30mel. O6pazoBaHus
MHIEILT 30J15 C OTPULATEILHO U MOJIOKUTEIBHO 3apsKEHHBIME YACTHI[AMY.

Tema 2. Teopus 0601in020 anexmpuueckozo cios.

Conepxanne Tembr. CTpoeHue IBOHHOrO SNIEKTpH4ecKoro ¢jos. Teopus 'ensMmronsia u
€€ HEI0CTATOYHOCTE U1 OOBSCHEHHS 3IEKTPOKHHETHUECKUX SIBIICHHUIA. Teopus I'yu — Usnmena.
IonsTre 06 Muddy3HOM ClI0e MPOTHBOMOHOB M €r0 BOZHUKHOBECHUH. [Ipu4unbl pacxoxneHus
SKCIEPHMCHTAIBHO U TEOPETHYCCKH HAal/IEHHBIX 3HAYEHHH eMKOCTH TBONXHOIO SJIEKTPHYECKOrO
CJIOSL MCXOMs M3 NPeMIoKeHHOH Monemn. Topus Illtepra. Cxema nBOifHOTrO EKTPHYECKOTO
cnos no IllTepHy u maneHye B HeM 3MEKTPHYECKOrO MOTEHIHANA. Bisimie BaJICHTHOCTH HOHOB
Ha TOMmUHY Iu(GY3HOTO CIOS M YHCIO MPOTHBOHOHOB B ancopbuuonHoM cioe. CTpoeHue
ABOHHOTO JJIEKTPHYECKOTO CIIOS ISt ChePHUECKUX YACTHII,

Tema 3. Onexmpoxunemuuecxuii nomenyuan u ezo onpeodenenue.
Conepxanue Tembl. [TOHATHE O TIOCKOCTH CKOJIBKEHHS H SJICKTPOKHHETHYECKOM IOTEHIHAJIE,
YpaBHeHHE IS CKOPOCTH OTHOCHTENBHOTO JBHIKEHHS ba3 mox neiictBEeM mocTOsIHHOrO
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SNIEKTPHYECKOTO MOJA. Pacuer sleKTPOKHHETHYECKOTO MOTEHIHMANTa HA OCHOBE ONBITHBIX
AaHHBIX 10 3MEKTPO(OpEe3y WM 3IeKTpoocMocy. Bimsmue OPHUPOABI W KOHLEHTPAIHH
SJIEKTPOUTOB Ha SIEKTPOKMHETHYECKHH IOTEHIHAT M CKOPOCTh OTHOCHTEIBHOLO JBYOKCHUS
$a3 Teopus 9IEKTPOKMHETHUECKHUX SBICHHUIA. OIIeKTPOKHHETHYECK Uit INOTEHIHANI, Kak
XapaKTEpUCTHKA ONICKTPUYECKHX CBOMCTB PaCCMATPHBAEMOM TIDaHHIEI pasnena. Brusmaue
Pa3sTHYHBIX (AaKTOPOB (BBEIEHHWE B CHCTEMY 7ICKTPOIATOB, HM3MEHeHWe pH, KoHueHTpamum
PacTBOpa, TeMIIEPaTypsl) Ha IEKTPOKUHETHYECKUI TTOTeHITHAIL.

Paspnen 6. Veroituusocrs AHCIEPCHBIX CHCTEM.
Tema 1. Ocnosuvle nonosicenus yemoiuusocmu u KOGRYIAYUU KONIOUOHBIX CUCMEM

Conepxanue Temsl. O6wme mpencraBieHus o6 YCTOHYUBOCTH AHCIEPCHBIX CHCTEM.
ATrperaTuBHas U CEIHMEHTANHOHHAS YCTONIMBOCTS, Koarynsmus u pexpucrammsanus gacTu
AUCHEPCHOH (asbl KaK INPOSIBIEHHE arperaTHBHOMN HEYCTOWYMBOCTH [HCHEPCHBIX CHCTEM.
Tepmomuramuyeckoe o6ocHOBaHMEe arperaTUBHOM HEYCTOHYHBOCTH.

CrabumusupoBangsle (3aTOPMOJKEHHEIE) COCTOSHUS AUCIIEPCHBIX cHcTeM. Crabuimmzanms mo
OTHOIICHUIO K KOAry/IsiluH. AHAIM3 SBICHHUS KOAryJIALHH C MO3MIMA 3¢ GeKTHBHBIX MBOHHBIX
CTOJIKHOBSHHM YaCTHI[ TUCIEPCHOM (aBH,

KpuBele moteHnmansHO# SHepruE B3auMoneHCTBHS AByX 4vactul. [loHarwe o
TOTeHUMANBHOM Oapbepe, OBICTPOM M MeIEHHOH KOATYIIAIHM. ®akTOpEl, ONpenensomue
BEIMIMHY IMOTEHIHAILHOrO Hapsepa.

Koarynsuus gactun mucnepcHoit (aser B ruaposonsx mox meiicrBuem 3JIEKTPOJIUTOB.
IlpaBuna koarymsuus smexTponuramu. Ocobbie ABICHUs, HAOIIONAaeMble NPH KOAryILIHAH
JICKTPOJUTAMHU: TIUBBIKAHHUE, HENPABHJIBHBIC PSIIbI, CHHEPTH3M, AHTATOHH3M, KOJLIOUTHAS
3amuTa, ceHcubummzanus. CoBpeMeHHbIE UPEACTAaBICHAS O MEXaHH3ME KOaryJlIHPYIOLIEro
JAEHCTBHS OIEKTponuToB. Koarymsmuss nox melicTBHeM NIEpEMEIINBAaHNs, YIbTPa3ByKa,
HarpeBaHusl, 3aMOPaXUBAHUS U IPYTUX (PaKTOPOB.

Tema 2. Kunemuxa xoazynsyuu.

Conepxanne TeMbl. CKOPOCTb KOATy/ISIHAH, e& BBID2KEHHUE HYepe3 4ucio 3G (eKTUBHBIX
JBOMHBIX CTONKHOBEHHMH HacTHIl IHCIIEPCHOMN aser. Mccnenopanme 3asumcumoctu CKOpOCTH
KoaryJiliH OT KOHLCHTPauK 31eKTpoimTa. Kunernka GricTpoit Koarysuuu MOHO/MCIEPCHEIX
cucteM 10 CMOmyXOBCKOMY H MOJMIMCTIEPCHBIX  CHCTEM 1o  Miomrepy. OcHoBHEIE
KHHETHYCCKUC YPABHCHUSL, MX aHamH3. KuHeTHKa MeJIeHHOM KOoary sy, ITopor xoarynsmum.

Pazpen 7. OcHoBbBI Gu3HKO-XHMUTECKOH MeXaHHKH AHUCIEPCHBIX CHCTEM.
Tema 1. Cmpyxkmypno — mexanuyeckue ceoticmea oucnepcHux cucmen.

Conepxanne TembL OG6mme mpencTasieHHs o CTPYKTYPHPOBaHHEIX CHCTEMaX.
JlucnepcHoHHBIE — CHCTEMBI €O CTPYKTYPHOM  CeTKOM, 0oOpa3oBaHHOM  3jeMeHTaMHu
AUCNIEPCHOHHON (a3pl (remu). Koarymsumonusie n KOHACHCAITHOHO-KPUCTAIIN3AllHOHHBIE
CTPYKTYpel 1o PeGunnepy. Kouuenrtpupoanusie OMYJIECHH H II€HBl KaK OOpalieHHbIe
CTPYKTYPHPOBAHHbIE CHCTEMBI, I/ie CTPYKTYpHas ceTka o6pa3oBana JUCTIEPCHOH Cpeoii.

Yrpyronnactuueckde M peoJIOrHYECKHE CBONCTBA CTPYKTYPHPOBAHHEIX CHCTEM, HX
CBSI3b C OCOOEHHOCTSIMH CTPYKTYp. SIBieHue THKCOTpOnHUH. Bivsaue 106aBOK MOBEPXHOCTHO-
dKTHBHBIX BEIECTB HA MPOYHOCTH CTPYKTYPUPOBAHHEIX CHCTEM.

Tema 2. Basxocmb Jcudkux oucnepcrvix cucmen,
Conepkanne Tembl. OCHOBHBIE MOHATHS O BS3KOCTH W MEXaHU3ME€ TEYeHHS OOBIYHEIX
HH3KOMOJIEKYIAPHBIX JKHAKOCTEH (Boja, cnupt, GeH301 U T.1.). JlamunapHOe u TypOyneHTHOE
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ABIKCHHE OKHIKOCTH. VYCIOBHS TNepexola JaMHHADHOTO JBIDKEHHS B TypOyneHTHOe
Onpenenenue Ba3koctu no Heiotony. Koapdunuent Bsiskoctu u ero 3asucuMocts ot IIPHPOJEI
KHJKOCTH. XapaKTepHCTHKA IOABHIKHOCTH KHIKOCTH (TeKy4ecTh) MO BIMSHMEM BHEITHHX
BO3ICHCTBHH. Bimsinue TemMmepatypsr Ha BeTMUHHY BI3KOCTH. Metons! onpenenenus Bsskoctu
KHUIOKOCTEH: METOJl MANaolIero INapHKa, METOJ HCTeUeHHs JKHJIKOCTH Yepe3 Kanuusp,
OTPEICICHHE C IIOMOIIBIO POTALUOHHOTO BUCKO3UMETPA. 3aBHCHMOCTE 3} dexTHBHON BI3KOCTH
KOJUIOHHBIX CHCTEM OT CKOPOCTH UX TeyeHHs. CTPYKTYpHas BA3KOCT

Tema 3. Ynpyeonnacmuueckue ceoiicmea xonnoudmvix cucmen.

Conepxanue TeMbl. YIPYrocTb ¥ 37aCTHYHOCTE KOaryIsUHOHHBIX CTPyKTyp. IIpomecc
peJlaKcanuu 1 ero npuauHel. [lepexon ynpyroii nebopmanuu B IJIaCTHYECKYI0. Mexanugeckue
CBOHCTBA TBEPAOOOPA3HBIX MHKPOIETEPOreHHBIX M KOJUIOUTHBIX CHCTEM, 00J/Iaalonux
VCTHHHOM yNIPYroCTBIO (T, KOHLIEHTPHPOBAHHEIE PacTBOPBI MBLI, BBICOKOMOJIEKY.ISAPHBIC
BCIICCTBA M WX KOHUECHTPUPOBAHHEIE pacTBOPHI). CBs3b 0C060 BHYTPCHHEH CTPYKTYypEI
MHCIIEPCHOH CHCTEMBI € €€ CIOCOGHOCTBIO BO3BPAINATHCS K NIEpBOHAYaNbHOK (GopMe mocie
IPEKpaIeHHs. NEHCTBAA nepopMupyromed cuisl. OmpeneneHne MeXaHHIECKHX CBOHCTB
CTPYKTYPHPOBAHHBIX IHCIEPCHBIX CHCTEM, OOHApY)KHBAIOUIMX YIPYrocTs. VCIObB30BamHie
MCTO/a TaHTCHIHANIbHOIO CMEIIEHNS INTACTUHKH ¥ METO/a 3aKpyYHBAHHS LATHHApA.

COJEPKAHME JIABOPATOPHBIX 3AHSITHII ITO AUCIHHAILINHE

Paznen 2. MosieKy 1sipHO-KHHETHYECKHE H ONTHYECKHE CBOICTBA JHCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonto — dugpdysnoe pasHosecue.

Conepxanme  maGopatopHoit  paGoTEL HccnenoBanne  KMHETHKH — OCayIeHHs
TNOHIUCICPCHON CYCHIEH3HH € MOMOIIBIO TOPCHOHHBIX BECOB, IIOCTPOCHUE HMHTETPAILHOH
mabbepeRIMATEHON KPUBBIX pacIpe/e/eHus, ONpPEZC/ICHUE THCIIEPCHOHHBIX XapaKkTEPHCTHK
CYCIEH3HUH.

Paznen 3. TepmoanHaMuka noBepXHOCTHBIX SIBJICHH
Tema 1. Ilosepxnocmuasn snepeus. Aenenue cmavuganus

Coneprkanme nabopatopHoit pa6otsL. M3yuenue cMmaunBanus NOJTUMEPHBIX MaTEPHAIIOB
KHJIKOCTAMM M OLCHKA Ul HUX paboThl aaresun. Usmepenue KpacBBIX YIJIOB CMaYHBAaHUS IIPH
Pa3IMYHBIX KOHIICHTPAIUAX PACTBOPOB IOBEPXHOCTHO AKTHBHBIX BEIECTB.

Paznen 4. Ancop6uus Ha moBepxuocTH pasaena ¢as. Kanminsipasie siBienus.

Tema 1. A0copbyus na zpanuye srcudxocme — 2as.

Conepxanne naGopatoproit paGotel. Kommdecrsennoe U3YYCHHE II0BEPXHOCTHOIO
HATSDKEHAS M 3aKOHOMEPHOCTEH ancopbuuu Ha IpaHMIE pacTBOp — BO3/IyX; CpaBHEHHE
TIOBEPXHOCTHOH aKTHBHOCTH PA3/IMYHBIX ITOBEPXHOCTHO-AKTHBHEIX BEIIECTB, OIpe/eeHHe
OCHOBHBIX XapaKTEPHCTHK aICOPOLMOHHOTO CIIOS.

Tema 2. Adcopbyus na spanuye meepooe meino — HCUOKOC!p.

Conepxanue maGopaToproit paGoTEL. V3ydenne ancopbuuu moBepXHOCTHO-AKTHBHOTO
BCILCCTBA M3 BOJIHOTO pPAcTBOpa HA TBEPIOM ancopOeHTe W pacyer YAETBHOH IOBEPXHOCTH
ancopbenTa.



Pazpen 5. DnexTpoKHHeTHYECKHE IB/ICHHS B AHCIIEPCHBIX CHCTEMAX.

Tema 1. Ilonamue 06 31eKMPOKUHEMULECKUX S6TEHUSX.

Conepxanue naGopaTopHoit paGoThl. M3yueHHE OCHOBHBIX METOMIOB NOJIy4EeHUS. H
cTabummsarmn THoGOOHBIX MCNepCHBIX cucteM. ONpeeleHHe 3apsiaa YacTHII B COCTABJICHHE
bopmyn MuIIeIT; HaGIIOIeHNE SBICHUS ONATIECUEHIMHA B 30JIX.

Tema 2. Snexmpoxunemuueckuil nomenyuan u e2o onpedenexue.
Conepxanne naboparopHoii paGoTel. O3HAKOMHTHCH C SJIEKTPHYECKHMH CBOMCTBaMH

AUCIIEPCHBIX CHCTEM, H3MEPHUTH CKOPOCTh ABHIKCHHS YACTHIl TIPH IEKTPO(OpE3e; pacCuHTaTh
3NMEKTPOKHHETHYECKUH MMOTEHIIHAIL.

Pazgesn 6. YcToli9HBOCTE AHCIIEPCHBIX CHETEM.
Tema 1. OcHogHble nonoiCEHUS YCMOTMUCOCIU U KOAZYISAYUU KOLLOUOHBLX CUCTNEM

Conepxanue maboparopHoif paGoTel. U3ydenue KOaryinsiuuu © CTabH/IM3aLun
AUCIEPCHBIX CHCTEM; OMNPENENCHUEe IIOPOrOB KOAryNSIMM PAasiUYHBIME  3IEKTPOIHTAMH,
ONpEeNEe/ICHHE 3alUTHOTO YKCIa CTabuIn3aTopa.

Tema 2. Kunemuxa xoazynsyuu.

Copepxanne nabopatopHoif pa6oTeL. OmnpeneleHHe KHHETHUECKHX apaMeTpoB
KOaryJIIHH JIaTeKCa 3JIEKTPOIMTAMH TypOHIUMETPHYECKAM METOIOM.

Pasgen 7. OcHOBBI pH3HKO-XHMHYECKOI MEXaHHKH AHCIIEPCHBIX CHCTEM.
Tema 1. Cmpyxmyprno — mexanuueckue c60ticmea OUCHePCHbIX CUCTEM.

Conepixanne naboparopuoii paGorsr. Usyuenwme Mumenioo6pasoBanus B pacTBopax
IIOBEPXHOCTHO AKTHBHBIX BCINECTB M €ro BIMSHHA Ha CBOMCTBa pacTBOpa. Mcmomp3ys
ypaBHeHHE OMWHINTCHHA paccudTaTh 3HAYCHHS [APAMETPA, XapaKTEpH3YIOLIEro mporece
CTPYKTYPHPOBAHHS CUCTEMEL.

Tema 2. Baskocmp JicuOKux OucnepcHuIx cucmen.

Conepxanne mabopatoproii paboTsl. HM3yuenue CTPYKTYPHO-MEXaHHYECKHUX CBOMCTB
JUCTIEPCHOH CHCTEMBI METOZOM BHCKO3MMeTpuH. OIpeNenuTs BpeMs HCTEdeHMS BCEX
[IPUTOTOBNICHHBIX PACTBOPOB M PACTBOPHTEINs, IONB3YSACh KANMUIIPHBIM BHCKO3MMETPOM.
BEruCTUTE OTHOCHTEBHYIO ¥ IPUBECHHYIO BI3KOCTH IS KaXI0T0 PACTBODA.



5. OHEHOYHBIE CPEJCTBA JUUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEKYTOYHO! ATTECTALMH 10 UTOTAM OCBOEHUMS
AUCHUITTIMHBI 1 YYEBHO - METOIMYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHOM PABOTHI CTYJAEHTOB

Texymmit kouTpONIHL YeneBaemMocTH:
PeliTunr-KOHTpOIS |

BOIIPOC 1.2.1. Kaxoe u3 nonooicenuil, XAPAKmMepusyIouux MONeKyIAPHO-KUHEMUYeCKUe
C8OUCMBA OUCNEPCHBIX CUCIMEM, He COOmeemcme)em sKCnePUMEHMANbHLIM OAHHBIM?
OTBETBI:
1. Cremens mucmepcHOCTH — 5TO BCIMYMHA, OOparTHas IMHEHHOMY pasMepy 4YacTHil
JHCIEPCHOM (a3kbl.
2. Tlo CTenmeHH HNHMCHIEPCHOCTH BCE CHCTEMEI KIaccuUUupyoTcs Ha rpy0OIuCIIepCHEIE,
MUKPOTCTCPOTreHHbIC, HMCTHHHO—KOJUIOMJHBIE, MOIEKYJISPHBE WU MOHOIHCIIEPCHEIE —
HCTHHHEIE PACTBOPEI.
3. K MOneKyIsSIpHO—KHHETHYECKUM CBOHCTBAM AUCIIEPCHBIX CHCTEM OTHOCATCS OGPOYHOBCKOE
ABWXECHHE, THQPY3HS, 0CMOC U CeIMEHTALHS.
4. BpOyHOBCKOE IBMIKEHHE HMEET MOJICKYIIPHO — KHHETHYECKYIO IPHPONAY M SBISIETCH
CIIEICTBHEM TEILIOBOI'O ABHKEHHS MOJIEKYL.
5. SBnenue mubdy3un CBOACTBEHHO BCEM CHCTEMAaM OT MOJIEKYIAPHBIX 10 rpyOOaHCIEPCHEIX.
CKopocTs mponecca 3aBHCHT OT BEIHUYMHE! U (opmbl wacTuI rucniepcHOl dassr; IOpoInece Uier
TeM OBICTpee, YeM BBIIIE TEMIIEPATypa i KPYIIHEe YaCTHIIEL.
6. IlockonbKy paBHOMEpHOE paclpeneieHne BemecTBa—(haspl 110 BceMy 0OBeMY pacTBopa
Haubonee BEpOATHO, mpolecc nupdysuum umer ¢ YBEIMYEHHUEM 3HTPOIHH H SABISETCS
CaMOIIPOM3BOIBHEIM.
7. Tlox KOHUEHTpalKeR IHUCIIEPCHOM CHCTEMBI CICNYeT CUMTATh YUCIIO KHHETHYECKHX EIMHHUI
— KOJUIOMIHBIX HaCTHIL B €MHUIE 00bEMa CHCTEMEL, T.€. YUCICHHYIO KOHIIEHTPALUIO YaCTHI]
JCIIEPCHOH (Da3kl.
8. OcCOBEHHOCT OCMOTHYECKOTO aBJICHHS KOJIOUIHBIX PacTBOPOB IO CPaBHEHHIO C
HCTHHHBIMH PaCTBOPAMH — €I'0 MaJIO€ 3HAYEHHUE U HEITOCTOSHCTRO.
9. Manoe ocmoTHYecKoe maBieHHE OGO KOJIIOMJHOH CHCTEMBI OOBSICHSETCS TeM, YTO
Omaromapst GONIBIION Macce YacTHil AMCTIEPCHOH (a3bl Ipy 0MHAKOBOM BECOBOI KOHIIEHTPAITHH
THCICHHAs KOHICHTpAalUUs KOJUIOMIHOTO pAacTBOpa BCErIa 3HAYUTENBHO MEHBINE, YeM
HCTHHHOTO.

BOIIPOC 1.2.2. IIpoananusupyiime ymeepoicoenus, xapaxmepusyiowue 6poyHoeckoe
Osuoicenue. Kaxoe us nux owubouno?
OTBETBI:
1. Xaotuyeckoe NBUKEHHE YaCTHII TUCIEPCHON (ha3kl OXBATHIBAET OMpEIENEHHBIH 06BeM
IIPOCTPaHCTBa, BO3PACTAIOLINM BO BPEMEHH. B rOpH30HTANBHON IIOCKOCTH OH COOTBETCTBYET
BO3paCTalOWIeH MT0IIA/H, IIPOTIOPIHOHAIBHON KBAIPATy CPEIHErO CIBHIA.
2. Ina cdepuueckoit yacTHIbI paluyca r 3HAYCHHE KBajpata CpeJHEro CIOBHra MPSIMO
IIPONIOPLHOHATIBHO ~ a0COMIOTHOH —TeMIepaTrype U BpPEeMEHH HAOMIONCHHS K obparHo
IPONOPUHOHANBHO CONPOTHBIEHHIO CPE/IBI.
3. BpoyHOBCKOE NBHIKCHHE CBOMCTBEHHO IHOOBIM HACTHIAM Kak OPraHWYeCcKOro, TaK Hu
HCOPraHMeCKOro NpOMCXOXkeHHs . OHO NpPOABISETCS TEM MHTCHCHBHEE, UeM GOJbIe
TEMIIEPATypa U MEHBINE BA3KOCTH CPEJIBL.
4. Korma xommonaHas 4YacTHIA MOIHUMAETCS B OpOYHOBCKOM IBHM)KEHHH, IIOTCHIHATLHAS
OHEPrHs CHCTEMEBI BO3pACTaET, U TEILIOTA OKPYKAIOMIei Cpe/ibl IIPpeBpaIaeTcs B MEXaHHYECKYIO
paldoTy B OTCYTCTBHH HAYATbHOH Pa3HOCTH TEMIIEpaTYyp.
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5. BpoyHOBCKOE NBMIKEHHE — peaNbHBIH OIBIT, TIOKa3BIBAOINNE, HE3aBUCUMO OT KaKO# OBI TO
HH OBLTO MOJIEKYJISIDHOM TEOPHH, UTO BEUHBINH TBHraTeNh BTOpOT0 poJia IMOCTOSHHO “neiicTByeT”,
XOTS ¥ HE MOKET OBITh MPaKTHYECKH UCIIONB30BAaH.

BOIIPOC 1.2.3. Paccuumaiime omuowenue 3navenuii CpedHe20 cosu2a yacmuy ¢ paduycamu
r1=2-10° Mmur,=8-107 m NpU Ux OPOYHOECKOM OBUNCEHUU 3G PABHBLE ompe3sKu 6pemenu.
OTBETBIL:

1.6,25-10°

2.2,5-107

3.5,0-107

4.2,0-10

5.4,0-10°

BOIIPOC 1.2.4. Kakoe uz yxasaumvix senenuil He Xapakmepro On8 UCMUHHO—
KONIOUOHBIX cucmem?
OTBETHI:
1. Komoussle pacTBOPE! CIIOCOGHEI PACCEHBATE CBET MIIH OIlalleCIHPOBATh, YTO YKa3bIBAET HA
HX HEOJHOPOIHOCTE.
2. Komnounuao — AHUCIICPCHBIC CUCTEMBI CIIOCOOHEI K HATHU3Y, T.€. OHH MOI'YT OBITH OYMILEHBI
OT pa3nHYHBIX PUMECeH KPHUCTAUINYECKHUX BEIIeCTB.
3. YacTunp! qucnepcHo Gaser MoryT 061aaaTh SIICKTPHYECKUM 3apPAIOM, HO3TOMY KOJIOHIHBIE
PacTBOpPEI OOHAPYIKUBAIOT SBJICHHUE 3JIEKTPOJIH3A.
4. Jlist KOMIOMIHBIX CHCTEM XapaKkTepHa BeChMa Me UICHHAS nuddy3us.
5. BenuuuHa OCMOTHYECKOTO JABICHHS IS KOMIOMIHBIX PacTBOPOB XapaKTEPH3YETCS MaTbIM
3HaYEHHEM U HENOCTOSHCTBOM.
6. Komrounmsle cuCTeMB OTIHYAIOTCS arpeTaTUBHOH HEYCTOMYHBOCTBIO M  CIIOCOOHBI
KOaryJIMpOBarTh IO BIMAHUEM BHEIIHUX BO3IEHCTBHIA.

BOIIPOC 1.3.1. I syyume nonooicenus, Xapaxmepusyloujue Memoovl NOIYYeHUs
Oucnepcuvix cucmem. Kaxoe us nux nedocmamouno 060cHoeanio?

OTBETHI:
1.  KommoWnsble  CHCTEMBI,  3aHHMAIOIIHE NPOMEXYTOYHOE  MOJNOXKEHHE  MEXIY
IPyOOIMCIIEPCHEIMY B MOJICKYIISPHBIMH, MOTYT GBITH MOJTy4eHBI THO0 00BETMHEHHEM MOJIEKYIT
HJIH HOHOB B arperarsl, TH00 B pe3y/bTaTe QHCIIEPTHPOBAHHS GOIBIIMX YaCTHI[ 0 TpebyeMBIxX
pa3MepoB.
2. JlucneprupoBaHHE — 3TO H3MEJbYCHHE TBEPAbIX MM JKHAKHX TeI B WHEPTHOH, He
B3aUMOJICHCTBYIOIIEH ¢ H3ME/IbYaeMBbIM BEIIECTBOM, CpEJeE.
3. B NpOTHBONONOKHOCTE PACTBOPEHHIO AMCIECPrHPOBAaHHUE MPOXOIMT, KaK IIPaBHIO, HE
CaMOMPOU3BOJIBHO, a C 3aTPaTol BHENIHEH PaboTEL.
4. B OTHENBHEIX CiydasX TBepHOE TENO WNHM KHIKOCTH MOIYyT CamMOIpPOU3BOJILHO
AUCHEPTHPOBATECA B JKUAKOH cpene ¢ 00pa3oBaHMEM KOJUIOMTHON HITH MHKDPOTe€TepOreHHOM
THOQUIBEHOM CHCTEMEL
5. Ilpumep dusmyeckoit KoHAeHCAHE — 06pa3OBaHUe TyMaHa: TIPH [TOHH)KCHHH TEeMIIEPaTyphI
BO3Myxa NaBICHHE BONSHOIO Iapa CTAaHOBUTCS BBIIIE PaBHOBECHOTO M B TIa30BOi taze
BO3HUKAeT HOBas XHaKasg (asa.
6. MeTon XMMHUYECKOM KOHIEHCAIMH 3aKII0YacTCs B 00pa30BaHUM HOBOM ()a3kl B FOMOTEHHOM
CpeJie B pe3y/IbTaTe U3MEHEHHS COCTABA CPEIbL.

BOIIPOC 1.3.2. Haiimu omnowenue ckopocmeii ocedanus kanenex 600sHo20 mymaua,
€Cu Ux paouxcel pasnsl coomeememsenno: ri=10"m u ry=10"u
OTBETHI:
1.10°
2.10"*
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3.107
4.10°
5.10°
BOIIPOC 1.3.2. B xaxom u3 npusedennsix npumepos eeujecmeo oucnepcHotl azvr —

meepooe meno, a 6eujecmeo OUCEPCUOHHOT CPEObL — HCUOKOCTD?
OTBETBI:

1. IBIMBL, IELTH, CMOT

2. MBUIbHEIE TI€HBL, SMYJIbCHH

3. rUApPO30H, OPraHO30.IH

4. yrons, CHIIHKAreb

5. CIUIaBBI, CUTAJUIBI

6. HeTB, MOJIOKO

7. MHHEDAIIBL: OTIAJI, JKEMYYT.

BOIIPOC 1.3.4. Kaxoe u3 ypasmenuii ne cnedyem ucnonvsosamv ons onpeodeneHus
MONEKYNAPHO-KUHEMUYECKUX CBOUCME KONIOUOHO-OUucnepcnbix cucmem? O1BETHI:
L. p=¢RT

2. dmz—DAﬂdr
dx
3. A2 =_RIT
3znrN
4. Ax* =2D7
5. p=_RT
6znrnN

TAi€ ¢ — MOJIIbHAS KOHLICHTPAIKSA; P — OCMOTHYECKOe JaBnenue; D - kosdduument muddysmu.

BOIIPOC 1.3.5. Haiimu omwuowenue ocmomuyeckux Oaénenuii mis JIBYX THIPO30Jei
CEPHHCTOrO MBIIIbIKA OAMHAKOBOH KOHIECHTPALMH, HO PA3lIMYHOI AMCIEPCHOCTH C PaTHyCaMu
chepuueCcKHX MOHOYACTHUI] COOTBETCTBEHHO I1= 310 M 1 1,=6-10"Mm.

OTBETHI:

1.3,8-10°

2.8:10°

3.0,7

4.5,0

5.11,0

PelituHr-KOHTPOIE 2

BOIIPOC  2.1.1.  Oswaxomemeco ¢  nonoxcenusmu, Xapakmepusyiouumu
noeéepxHocmuuie agienus. Kaxoe us nux — neyooeiemseopumenvio?
OTBETHI:
1. IIoBepXHOCTHBIME Ha3bIBaCTCA TOHKHI TPEXMEpHBIH CIOM, 0Gpasyomuiics Ha IIOBEPXHOCTH
KOHTAKTHPYIOIUX (ha3 ¥ MMEIOIIMH KOHEUHbIE PAa3MepEL.
2. Ha rpauune pasjena SKMIKOCTE — ra3 paBHOJEHCTBYIOINAs CHII MEXKMOJIEKYIIIPHOTO
B3aMMOJICHCTBHS HallpaBIeHa HOPMAILHO K IOBEPXHOCTH B CTOPOHY JKHIKOH (hasbl.
3. Pabota, coBepimaemas B H30TEPMHYECKHX YCIOBHSX B NPOLECCE HEPEBOAA MOJIEKYJBl U3
00BeMHOM (a3bl B MOBEPXHOCTHBIA CIIOH, paBHA YBENHYCHHIO CBOGONHOM TIOBEPXHOCTHOM
SHEpIHL.
4. TloBepxHOCTHas SHeprus — 510 paboTa pasphiBa CBs3ei IpU JpoONeHUH TBEPHBIX T,
CBsI3aHHAS C YBEJIMYEHHUEM IIOBEPXHOCTH pasjiela.
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5. BuyTpenHee naBienne — 310 cuia, ¢ KOTOPOH IOBEPXHOCTHBIN CIIOH BO3JIEHCTBYET Ha 00BEM
dbassL.

BOIIPOC 2.1.2. H3yuume onpedenenus, Xapakmepusyioujue npupooy no6epxHoCmHo20
Hamsadicenus. Kaxoe us nux mpe6yem ymounenus?
OTBETHI:
1. Pabota o6pasoBammst eauHHIBI TOBEpXHOCTH, COBCpIIAEMAs IPOTHB CHJI BHYTPEHHETO
JABJICHHS, HA3BIBAETCS IIOBEPXHOCTHLIM HATSKEHHEM.
2. BemuMHA G - TOBEPXHOCTHOE  HATSIKEHHE  — SBISIETCA KO3 PHIHEHTOM
TIPOTIOPIHOHATIBHOCTH MEXy PaboTOH, 3aTpaueHHON HA M3MEHEHWe MLIOIIATH MOBEPXHOCTH H
3TUM M3MEHEHHUEM ILIOIAIH.
3. CornacHo 5KCIepUMEHTAILHEIM JaHHbIM IIOBEPXHOCTHOE HATSHKCHHE JTUHEHHO YMEHbINAeTCs
C POCTOM TeMIIEpPaTypEI BILUIOTh 10 KPUTHYECKOM.
4. BenuumHa © XapakTepH3yeT MEKMOJICKYIIIPHOE CLEIIEHHE, TONSIPHOCTD JKUAKOCTH U CBS3aHa
C AUTIOJIEHEIM MOMEHTOM, MOJIAPH3YEMOCTBIO BEIECTBA B AU3NEeKTPHYECKOL IPOHUIIAEMOCTEIO.
5. Bee yTBepskieHus CTIpaBeUTHBEL.

BOIIPOC 2.1.3. B kaxom cayuae nepexo0 K credyiowemy @pazmenmy 6v1600a
YpaeHenue aocopbyuu I'ub6ca nedocmamouno 0b6ocHosaro?
OTBET:

1. Vismenenue cBo6OHOM 3HEprum IIOBEPXHOCTHOI'O CJIOS:
dF = cdA+ Ado + ) pdn, +Y ndy, (1)

2. Tlo ananoruu ¢ ypasaenwem ['u66ca-/Trorema:

Ado+ ndu, =0 )

3. OrpaHAYMBAsCH TOTBKO H30TEPMUYECKHMH TIPOLIECCAMH 1 pasziennB o0be YacTH ypaBHeHHs (2)
Ha A,. nonyunm, do=-Y I'dy,

4. ins OunapHO#i cucrema (MHIeKC 1 — pacTBOpHUTENb, 2 — pAaCTBOPEHHOE BEIECTBO
do =-I'du, - I'ydu,
5. Tax xax du = RTdIna, nonyckas 3amMeHy akTHBHOCTH Ha KOHUEHTPALMIO I pa3taBlIcHHBIX
PacTBOpOB, noay4ynM [ = o B0

RT dc

BOIIPOC 2.1.4. [na rkaxux us npusedennvix 6ewecms 6 ciyyae 600OHBIX PACMEOPOE
éenuyuna do/dec 6onvuie nHyns?
1. HeopraHUYEeCKHE MEKTPOTHTEL
2. OpraHUYeCKHe KUCIOTHI
3. ciupThI
4. 6enku
5. cnoxHBIE 3QUPEL

BOITIPOC 2.2.1. Ipoananusupyiime YpasHenus, xapaxkmepusyloujue NOGepPXHOCMHOEe
HAMAJNCEHUe U noeepxrnocmnylo onepeuro. Kaxoe u3 nux mpebyemes dononnumensio
ymoyHumy?

OTBETEI:
1. Aw = cAA4

dG
9 F= =
dA T,P.n



3. U= O'~T[-d—G~J
dar J,
4, E'E = const
dr
_(dF
5. =
dA V.,T.n

BOIIPOC 2.2.2. Hsyyume nonoscenus, Xapaxmepusyowue npupoody adcopbyuoHHbix

cun. Kaxoe u3 nux ne coomeemcmeyem COBpeMeHHbIM npeocmasnenuam?

OTBETHI:

1. AnCOpOLMOHHBIMH HA3BIBAIOTCS  CHIIEL MEKXMOJICKYJIIPHOTO B3aUMOJIeHCTBUS MEXIY
MOJIEKyTAMH WA aTOMaMH, HaXOJAIMMMICS B PasHBIX (hazax.

2. Kak cumel ocoboro poxa aCOPOIIMOHHEIE  CHJIBI  0OJIANArOT OPHEHTAlHOHHEIM,
HHIYKIHOHHBIM H JIMCIEPCHOHHBIM B3aUMOIEHCTBHEM.

3. Jlns TNOHHMAaHHS IPHPOIBI aJICOPOLIMOHHEBIX CHII HEOOXOIHMO YYUTEIBATH, YTO B aKTe
azcopbuuu MoneKynia amcopbara B3aMMOJCHCTBYET HE C OJHHM, a CO BCEMH ONHKANIIHME
aToMaMH azicopOeHTa, T.€. ¢ 00BEMOM.

4. Tomuuna ancopOIHOHHEIX CTOEB MOXKET JOCTHIATH TEHICHT AHICTPeM, 3TOT (aKT yKa3bIBaeT
Ha NabHOICHCTBHE aICOPOLMOHHBIX CHIL

5. Teopus MeXMONEKYTSAPHBIX CHI TOKAseIBACT, 4YTO BCE TPH KOMIIOHEHTHl 3HEPIHH
TIPHTSDKCHUSA: OPHCHTALMOHHAS, MHAYKIMOHHAS M JMCIIEPCHOHHAS COCTaBIsIOIMHUE 0OpaTHO
NPONOPUHOHANBHEI LIECTON CTENEHH PACCTOSHUSL.

BOIIPOC 2.2.3. Kakas us npusedennvix sasucumocmeii HA3bIBACMCS  U3OMEPMOT]
aocopbyuu?
OTBETBI:
l.a=1f(T)
2.a=1(P)
3.P=KT)
4. P =f(a)
5.T=1P)

BOIIPOC 2.24. Hzyyume Kpugvle, npeOCMAGNAIOWjUEe 3A6UCUMOCTIL KONUYECEa
aocopbupyemozo eeujecmea (opounama) om Oasnenus 6 2az060ii ¢ase (abeyucca) ons
Medieghasnoil nosepxnocmu paszdena meepooe meno — 2as. Kaxas us xpugvix XapaxmepHa ons
meopuu adcopbyuu E3T?

BOITPOC 2.2.5. Ipoananusupyiime ypasuenus, onuceisaroujue adcopbyuio Ha meepooii
u JcuOKoU nosepxHocmu pasdena gas. Kaxoe uz nux ABNACMCA IMAUPULECKUM ?

OTBETHI:
1. a(l1+kP)=a,_ kP k — xoHCTanTa
2. lga=1gb +llgP b, n — KoHCTaHTEI
n
3. =rI ke C — KOHLIEHTpAaIHs
' “l+ke -
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A kP P,

1-2li+e-nL
P P

5 &

S5.a=K.P K — xorcTanTa lenpu

P — naBnenue HacsimensOrO mnapa

Pelituar-xouTpons 3

BOIIPOC 3.1.1. Hszyyume nonoocenus, xXapakmepusyiowjue aocopbyuio na mescehazHoi
nosepxrocmu meepooe meno — 2as. Kaxoe u3 nux ne coznacyemes ¢ ucxoonsimu NONOJNCEHUMU
meopuu aocopoyuu Jlenemopa?

OTBETBI:

1. AncopOums MomeKyn amcop6THBA TIPOHCXOIUT HA AKTHBHEIX [IEHTpaX, HaxXOMASINHUXCsA Ha
MOBEPXHOCTH TBEPIOrO afcopOeHTa.

2. AncopOHpOBAaHHEIE MOJEKYITE! YIEPKHBAIOTCH AKTHBHBIMH LHEHTPaMH TOJBKO B TEYEHHE
ONPENCTICHHOT0 BPEMEHH, KOTOPOE HE 3aBHCHT OT TEMIIEPATYPBL

3. IloBepxHOCTHAs KOHLEHTpalus anCcopOTHBA NPONOpIHOHAIbHA [JaBJEHHWIO raza u
KOHIEHTPALUK CBOOOIHAIX aKTUBHBIX [IEHTPOB.

4. BenenctBue Mamoro pammyca neHcTBHS a[ICOPOIUOHHBIX CHJI M HX CIOCOGHOCTH K
HaCBIICHHIO  IIOBEPXHOCTh  aACOPOEHTAa MOXET ObITh  3allOfHEeHa  TOJNLKO OJTHUM
MOHOMOJIEKYJIIPHBIM CIIOEM aIcOpPOTHEA.

5. AncopOupoBaHHBIE HA COCENHHX AKTHBHBIX OEHTpax MOJEKynBl aacopOTHBa He
B3aHMOJIEHCTBYIOT MEXIY COOOH.

6. AncopOuus NpeacTaBiseTcs KaK KBasUXMMHUUECKAs peakuus MeX1y MOJIEKYJIO# rasa u
aKTHBHBIM IICHTPOM, B PE3YJIbTaTe KOTOPOH 00pa3yeTcs ancopOHpOBaHHBIN KOMILIEKC.

BOIIPC 3.1.2. Kaxyio uz npusedennwvix eenuyun onpedensiem YacmHas NPOU3BOOHAS Om
MEPMOOUHAMULECKO20 NOMEHYUANA NO NAOUAOU?

dG

_CE TP

OTBETHI:
1. xuMugeckuil noTeHIUAT

2. BHYTPEHHSIA SHEPIHs

3. HOBEPXHOCTHOE HATSKCHHE

4. NIOBEPXHOCTHAS aKTUBHOCTE

5. cBoOOHAS SHEPIHSL.

BOIIPOC 3.1.3. IIpoananusupyiime cneoyiowue UCX0OHbIE HNONONCEHUS meopuu
Monekynaprou  aocopoyuu Ilonanu. Karxoe u3z nux ne coomeemcmeyem CO8pPeMeHHbIM
Meopemu4eCcKuM U IKCRePUMEHMATbHLIM OaHHbIM?

OTBETHI:

1. AncopOrms 00yclIOBIHBAETCS TONBKO ¢usuueckumu Ban-nep-BaanscossiMu cunamu. Ha
IIOBEPXHOCTH aJCOPOEHTA HET aKTHBHBIX [IEHTPOB.

2. AncopOnMOHHBIE CHIBI IEHCTBYIOT HA DacCTOSHHS, NPEeBBIIIAIONINE pa3Mephl OTIEIBHBIX
MOJIEKy ancopOTuBa. O6pasyercs ancopOLUUOHHBIN 06BEM.

3. Kaxmas Touka BHYTpH amcOpOLEOHHOTO oOBEMA XapakTepU3yeTcs OINpeaeIeHHBIM
3HaYCHHUEM aJICOPOIHMOHHOIO ITOTEHIHAA.
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4. AncopOnMOHHBIA NOTEHIMAN MpPENCTaBIsAeT coboit U30TEPMHYECKYIO PaboTy cxKaTHs rasa
(mapa) npu rmepeBofe ero u3 06beMHOM (assl B 061aCTh TIOBEPXHOCTHOTO CIOS C JIaBIICHHEM,
OTJIMYHBIM OT PaBHOBECHOTO.
5. [lefictBue ancOpOLMOHHBIX CHJI II0 MOpe YIOANCHHS OT MEX(pasHOH MOBEPXHOCTH
YMEHBIIAETCs ¥ Ha HEKOTOPOM PACCTOSHUH PABHO HYJTIO.
6. 3aBHCHMOCTH aNICOPOIMOHHOrO MOTEHIMANA OT aJCOPOIHOHHOTO 00BEMa HOCHT HA3BAHHE
XapaKTEPHCTHYECKOH KPUBOIA.

BOIIPOC 3.1.4. Kaxoii u3 nepeuucnenuvix 5KCHEPUMEHMAILHBIX MEMoO08 He
no360/15em Onpeoensms NOGEPXHOCMHOE HAMANCEHUE?
OTBETBI:
1. MeTon MaKcumanbHOro naBieHys myssipbka (Meto Pebunzepa)
2. Meton nepememenys MapyKa B AUCTIEPCHOHHON Cpeje
3. CranarMoMeTpHYecKuif METOI OTPhIBA KATLIH JKHIKOCTH
4. TeH3UMEeTPUYECKUI METOT OTPBIBA KOJIbIIA
5. MeTon KanuIUIIpHOTO MOAHATHS KHIKOCTH.

BOIIPOC 3.1.5. Hzyuume nonooicenus, xapaxmepusylowue aocopbyuio na mexcgasnoii

noeepxHocmu meepooe meno — 2az (nap). Kakoe us nux cywecmeenno omuuuaemcs om
OCHOBHBIX NONOJICEHUU MEOPUU NOIUMONEKYAAPHOU adcopbyuu napoe Bpyuayspa — Dmmemma
— Teanepa?

OTBETHI:

1. Ha moBepXHOCTH TBepHOro ancopbeHTa HMEIOTCs HEPaBHOLEHHBI B JHEPreTHYECKOM
OTHOILIEHHS aKTHBHBIE IEHTPEL.

2. Ancopbuus MEOrocnoiina. Kaxzias Mosiekyia mepeoro cios CIIy>KUT LEHTPOM ISt afcopOmmu
BTOPOI'O ¥ MOCJIEAYIOLINX CIIOEB.

3. Ilepseit crott ancopbtuBa oGpasyeTcs B pe3ysibTaTe AeifCTBHS BaH-5iep-BaansCcoBeIx CcHIL,
NOCIENYIOUIHE — B PE3yNbTaTe KOMIIEHCALUN.

4. AzncopOupoBanHas (asa NpezCTaBIseTcs Kak COBOKYITHOCTD a7IcCOpOHPOBAHHEBIX KOMILIEKCOB
—— MOJIEKYJIIPHBIX LIETI0YEK, KOTOPhIE SHEPTETHYECKH HE B3aUMOACHCTBYIOT JPYT C APYTOM.

5. TennoTel afcopOUUH €UHAYHOTO M JBOMHOTO KOMILIEKCOB NpUOIM3HATENFHO OJMHAKOBHI H
PaBHBI TEILIOTE 00BEMHOM KOHAECHCALAH.

6. AncopOumio MOJEKyIl mapa MOKHO PacCMATPHBATEH KAk CEPHUIO KBa3MXMMHYECKHX peaKI(ui
00pa3oBaHuUs aICOPOIMOHHEIX KOMILIEKCOB.

7. Tlpu 3Ha9eHHAX [aBICHMSA B Ta30BOM (ase, NaleKuX OT NABICHHS HACBHIIEHHOTO Tapa,
o0pa3syeTcst MOHOMOJIEKY TIPHEIH CIIOH.

8. Ilpu yBemwueHWHM [aBieHMS B Tra30BOi dase umcn0 CBOGOAHBIX AKTHBHBIX LIEHTPOB
COKpaIaeTCsl, a YHCII0 KPATHEIX KOMIUIEKCOB PacTer.

9. O6bemMHast KOHACHCAIHS apa IIPOMCXOUT NPH OCTHKEHUH NaBICHUH, PaBHBIX JABJICHHIO
HACBIIIEHHOT0 [1apa IpU JaHHOU TeMmIieparype

10. Tlpemmomaraercst, 4ro mIOMmAMs, NPHXONIIIASCS HA OHY MOJIEKylly ancopOTHBa B
IIOBEPXHOCTHOM CJIO€, - MOCTOSHHAS BENWYUHA. DTO JaeT BO3MOIKHOCTb BHIYHCISTE BEIHYHHY
YICJIBHOH MMOBEPXHOCTH aaCcopOeHTa.

IIpomexyTo4Has aTTECTALMS 110 HTOraM 0CBOCHHSI JH CIHILIHHDI
(xOHTpOALHBIE BONPOCH K 3K3aMeny)

1. CTpyKTypa MAHCIEPCHBIX  CHCTEM. Hucnepcuas  dasa, aucnepcronnas cpena.
KonnyecTBeHHEIE XapaKTEPHCTHKH THCTIEPCHOCTH

2. Kiaccudukaius AUCOEPCHBIX CHCTEM: 110 arperaTHOMy COCTOSIHHIO OHCIEPCHON (assl u
AUCIIEPCHOHHOM CpEeJibl, [0 KOHLEHTPALUH, 110 XapakTepy B3aHMOIeHCTBHS IHCIIEPCHOM
(haser ¢ qUCIIEpCHOHHOM cpenoii.

3. TlonsTre 0 MHOGHUIBHBIX M MHODOGHBIX AUCTIepCHEIX cucTteMax. OCoOeHHOCTH KOJLTOUIHOrO
COCTOSIHUS BEIIECTBA.
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10.

11.

12.

13,

14

13.

16

17

18.

19

20.

21.

CycneHsun u ux cBoiicTsa. Ilony4yenue. ArperatuBHas ycTOHYMBOCTD U OIIpeNENAIoOmue eé
daxropsr. CenumenTanuonHELf agamm3 cycnensuii. ITacTel.

OMybcuH, NEHBI U UX cBoictea. [Tonyuenue. THTs! SMYJIBCHH. Y CTOHIHBOCTE SMyIIBCHH 1
OeH u e€ Hapymenue. @axkTopsl YCTOHYHBOCTH SMyneCHH H mneH. CgoiicTBa
KOHIICHTPHPOBAHHBIX U BEICOKOKOHIIEHTPHPOBAHHBIX 3MYJIbCHIA.

Mertons! nomydYeHns 1 OYUCTKH KOJLIOMTHBIX PacTBOPOB.

MornexynapHo-KHHETHYECKHE H ONTHYECKHE CBOMCTERA KOJUIOHMIHBIX CHCTeM. BpoyHoBCcKoe
ABwxeHHE (ypaBHeHwe Oifmmredina), mupdysus (ypaBHeHus ®@muka), OCMOTHYECKOE
JaBlieHHe. VX B3auMOCRBS3b.

Cemnmentanus. CelMMEHTAIMOHHAS YCTOHYMBOCTD | CEIUMCHTAllAOHHOE pPABHOBECHE.
LenTpugyra u e& npuMeHeHHe IS HecIe[0BAHNS KOJUIOMTHEIX CHCTEM.

PaccenBanue u nornomenue ceera. VYpaBuenue Pones. YIBTPaMHKPOCKONHS U 3MeKTPOHHAS
MHKPOCKOTIHA KOJIOUIHBIX cucTeM. Onpenenenne (popMel, pasMepoB H Macchl KOIIOMIHBIX
YaCTHII.

TepmonvuaMuka mOBEPXHOCTHBIX —SIBIEHHIL. TepmonmuaMuka MOBEPXHOCTHOTO clos.
IloBepxHocTHas smHeprus 'm66ca u TIOBEPXHOCTHOE HaTsDKeHHe. MeToxsl ompeneneHus
TIOBEPXHOCTHOI'O HATSDKCHUS. 3aBHCHMOCTH IIOBEPXHOCTHOIO HATSKEHUS OT TEMIIEPATYPEI.
Ces3p moBepxHOCTHOM 3Heprum I'm66ca u TIOBEPXHOCTHOH 3HTanbnMH. Kpaesoi yron
CMauMBaHHS. TepMOIMHAMHUYECKUE YCIIOBHS CMAYHBAHUS U pactekanus. ['uapodunsroCTs B
rEAPO(YOOHOCTE HOBEPXHOCTH TBEPIBIX TEJ.

AJncopOuus HOBEPXHOCTHO-AKTHBHBIX BEIIECTB (ITAB). Tepmomunamyika ancop6uuu. Bemon
ypaBHeH#us ['u66ca. IToBepXHOCTHO-aKTHBHEBIE 1 HIOBEPXHOCTHO-HHAKTUBHEIC BEIIECTRA.
U3oTepMa NOBEPXHOCTHOrO HATSKEHUS. Ypasaenne IllumkoBckoro. IToBepxHOCTHAS
aKTUBHOCTE. [Ipasuio Jlrokno-TpayGe. Ypasuenwue Jlenrmiopa mis MOHOMONEKYNISPHOM
ancopOuum..

Opuentanus monekyn ITAB B IIOBEPXHOCTHOM citoe. OmnpeseNenue mIomany, 3aHEMAeMO
Mmonexynoi [IAB B nacklmenHOM ancopOuUmoOHEOM Cioe. Ancopbuust ITAB u3 pactBopos Ha
NOBEPXHOCTH TBEPJBIX TEJI.

IIpupona s1eKTpUYecKUX sBIeHUH B AUCIEPCHBIX CcUCTeMaxX. MeXaHH3M BO3HHKHOBEHUS
JJICKTPUHECKOTO  3apsiNa Ha TpaHWNE pasjena JBYX (as. Crpoerre mBoiiHOrO
SJIEKTPHYECKOTO CIIOS.

Munenta, crpoerne MHIEIIEI ruapoobroro 3oms. 3apsm u OJIEKTPOKHHETHIECKHH
TIOTEHIHAN KOJUIOMTHO! YacTHUEL. SIBICHNUE epe3apsIKy KOITOMIHBIX YaCTHIL.
OJeKTPOKUHETUYECKHE SBICHUS. Onextpodopes. Crs3b 37IEKTPOGOPETHYECKON CKOPOCTH
KOJITOMAHBIX HacCTHIL € HX 57IEKTPOKHHETHIECKHM IIOTEHIMANOM (ypaBHEHHE ['enmsMromsia-
CmomyxoBckoro). OnexTpodopeTnyeckas IOJIBUKHOCTD. OnexTpoocmoc.
SIIEeKTPOOCMOTHYECKH I METOl H3MepeHHUs SJIEKTPOKMHETHYECKOT 0 OTEHIIHAIA.
YCTONYMBOCTE U KOATYIALMS KOJUIOMTHBIX CHCTEM. Cenumenranuonnas u arperarusuas
YCTOHYHMBOCTE KOJUTOMIHBIX CHCTEM. ATperanus u CEMMEHTAIMA JaCTHUI[ TUCTIEPCHOM (hasbl.
Koarymsmust u daxropsl, eé Bb3bIBaromue. Mennennas u GbicTpas Koaryssus. ITopor
Koarynsiuu, ero onpenenenue. Ilpasuno Illynsue—Tapmm. Koarynanus 3oneit cmecamu
SIIEKTPONUTOB. [IpaBuIO a MU THBHOCTH, AHTATOHE3M U CHHEPIH3M HOHOB.

Bsiskocts pactBopoB. OTKIIOHEHHE CROMCTB PacTBOpoB OT 3akoHOB HeloTOHa. YpaBHeHme
Bunrama. IIpuunHEl aHOMATBHON BA3KOCTH PacTBOPOB MONMMEPOB. MeToasl U3MepeHus
BSI3KOCTH PacTBOPOB

@axTOpH! YCTOWYUBOCTH pacTBOpPOB. THKCOTpOMHS CTyAHEH 1 refeif. Cunepesuc.
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KonTpoampyiomue nporpamMme! fist caMocTosTebHOM paboTeI cTyaeHTOB
(TecroBbie 3aganns)

KOHTPOJIMPYIOIAS ITIPOT'PAMMA 4.1.

BOITPOC 4.1.1. IIpoananusupyiime HUJICEnpueedeHvle nON0JNCEHUS,
XApaKmepusyiowmue Mexanusm 00paszoeanus 060UHO20 NeKMPULECK020 cnos, Hailoume
norodicerue, AenAoueecs 1ub0 He6epHbIM, 1UbO CnopHbIM!

OTBETHI:

1. DOnexrpudeckme sBIeHHS Ha MEK(asHBIX TOBEPXHOCTAX — CIEICTBHE H3GBITOYHOMN
IIOBEPXHOCTHOM SHEPIUH — pPe3yJIbTaT B3aUMOICHCTRHS CONpHKACAOIUXCs (Pa3 MeKIy coBOI.
2. Crenuduyeckas ancopOIHs HOHOB — TIIEPEXOM M3 XKUJKOH a3kl B MOBEPXHOCTHBIN ClIOMH
HacTHL JUCHEPCHOH (askl — CONpPOBOKIAECTCS NI€pepacipeseNieHieM 3apaaoB B 06JacTu
IOBEPXHOCTHOTO CIIOS.

3. Ecmu mexdasnas mosepxHOCT 00pa3oBaHa BEIIECTBAMH, HE CIIOCOOHBIMH oOMeHHBaThCH
3apinaMd, TO JBOHMHOM OJJIEKTPHYECKHH CIOH  MOKeT oOpasoBaTecsi B pe3ynibrare
OPHEHTHPOBAHHSI TOJIAPHBIX MOJIEKYL.

4. Ilepexo HOHOB HJIH STEKTPOHOB M3 OJHOMN (hasbl B ApYTyIo Ha rpaHUIE pasela Ha3BAETCS
IIOBEPXHOCTHOM AUCCONHAIUEH,

5. AncopOums HOHOreHHOrO TIOBEPXHOCTHO—AKTUBHOI'O BEIIECTBA MOXKET IPOUCXOIUTH Ha
TPaHHUIE NBYX HECMEIUMBAIONIMXCS KHAKOCTEH, HAPUMED, BOJBI B GEH30TA. ITonspras rpynma
MOJICKYIIEI  IIOBEPXHOCTHO — aKTHBHOTO BeIECTBa, obpamenHas K Boge, Oymer
AHCCOLHMHAPOBATE; B PE3yIbTaTe IMCCOLMANMH MeK(ba3HAsT TTOBEPXHOCT npuoOpeTaeT 3apsiz.

6. Ecmi B crctemy Metamn — Boma 106aBHTE XJIOPHCTBIA HATPHH, TO 3a CYeT M3GHUpaTeTBHON
acopOIMKM aHMOHOB XJIOpa HA METAle MOSBHTCS H3GBITOUHELA OTpUIIATENBbHBIA 3apsi, B
Ommsiexamem cioe pacTBopa 6yIeT H30BITOUHBIH TTOIOKHTENbHELH 3apsil ¥3 HOHOB HATPHs.

7. Ilpu KOHTaKTE MeTalia ¢ ra3oBoif (asoit npoucxomutr nepexoxn 9NCKTPOHOB OT MeTauia K
rasy. Mexdasnas moBepxHOCTS 3apspKaercs.

BOIIPOC 4.1.2. HUsyuume nonoocenus, Xapakmepusylowue Mmexanusm o006pazoeanus
080UHO20 C10A UOHO8 HA NpuMepe obpazosanus 3013 cyregpama 6apus, Kaxoe u3z nux mpebyem
ymouneHus?

OTBETHI:

1. Tlpu cnuBaHMM BOIHBIX PacTBOPOB Xxnopuna Gapus m cymbdara Harpus obpa3syercst 3015
cynbara Gapus.

2. B 3aBHCHMOCTH OT ycnoBHi (KOHILIEHTpAIHs. KOMIIOHEHTOB, TEMIICPATYPLl H JAPYIHX)
opasyiores MEKpoKpucTamtuku BaSO, 6obIeif nin MeHbmel JUCIEPCHOCTH.

3. Ecu MCXOZHBEIE KOMIIOHEHTEI B3STHI HE B CTpOro CTEXMOMETPHYECKHX COOTHOLICHHUSX, TO
MOHEI 0apust WM CyiIb(haT-HOHBI MOTYT OKa3aThCS B 3HAYHTENLHOM u30bITKE.

4. TIpu u36BITKE, HATIPUMED HOHOB Oapus, OHM HAYHYT IEPeXOIUTE U3 pacTBopa B TBEPAYIO a3y
H 3aHUMATh BAKAHTHBIC MECTA, N0CTPAUBAs KPHCTAILINYECKYIO PEIIETKY.

5. Ilpu sToM TBepnas dasa mpuoGpeTaeT MOMOKHTEIBHbIH 3apsj, XKuaKas — OTpPHUUATEIbHBIIH.
W30bITounBIe CynbdaT-HOHEI BCIIEACTBHE KYJIOHOBCKOrO B3aUMOACHCTBHS IOATSHYTCA W3
pacTBopa K aJcopOUPOBaHHEIM Ha MOBEPXHOCTH HOHAM Oapus — oGpasyercsa HBOMHOH clIOH
HOHOB.

6. VoHs! Gapusi, BHBBIBAIONIHE B JaHHOM Cllydae BO3HHKHOBEHHE MexX(asHOro IOTeHIHAIa,
Ha3bIBAIOTCS MOTEHIHATIONPEAEISIIOIIHMH.

7. Cynb(ar-HOHBL, KOHIEHTPUPYIOIIHECS B pacTBOpe OKOJO 3apsKeHHON IOBEPXHOCTH
KPUCTAJLIOB Cynb(ara Gapys Ha3BIBAKOTCS IPOTHBOMOHAM.

BOITPOC 4.1.3. Kaxoe uz onpedenenui, XApaxkmepusyloumux s1eKmpoKuHemuyecKue
AGNEHUA, MOJCHO CHUMAMb NPOMUBOPEHUCHLIM ?

OTBETHI:
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1. Slenemwe mnepenoca KHAKOCTH TION JACHCTBHEM BHELIHEro SNIEKTPHYECKOr0 TOJIs,
HabmolaeMoe B KalWIUIIPHO—IIOPHCTHIX Telax, a TakKe B OIMHOYHBIX KaIAJLIAPAX,
Ha3BIBAETCS IIEKTPOOCMOCOM.

2. TIlepememenue wyacTui AUCIEPCHOH (askl B  OSIMEKTPHYECKOM MOJIe OTHOCHTEJIFHO
AMCTIEPCHOHHON CPE/IBI HA3BIBACTCS SMEKTPOGOPE3OM.

3. BO3HHKHOBCHHE Pa3HOCTH IMOTEHIIHAIOB MEXAy AByMs CTOPOHAMH MOPHCTOH Iuadparmsr
Tp¥ TIPONyCKAHHH 4YEpe3 Hee BOABI THOO MEXAYy KOHLAMH OXMHOYHOLO Kalliuiipa Ipu
TPOTEKAHUH Y€PE3 HErO BOJBI HA3BIBAETCS TIOTEHIHAIOM TEUCHHMS.

4. TlosiBIeHHE pPA3HOCTH MOTEHIHATIOB MCKAYy IBYMS OSIIEKTPOIAaMH, PaCIHOJIOKEHHLIMH Ha
Pa3HOH BBICOTE COCYZa, B KOTOPOM OCENaeT (mepemermaercs) cycnensus MEIIKOIUCIIEPCHOTO
KBaplla, Ha3bIBACTCS MOTEHLUAIOM OCEIAHHS MITH IO TEHITHATIOM CeIMMEHTAIIHH.

5. DNEKTPOKHHETHIECKHE SIBIEHHS TIPOSIBIISIOTCS TeM Crabee, YeM Mebue YacTHIIb] JHCTIIEPCHOM
}assl, u BCIE3aIOT COBCEM MpH IIepeBoe JHUCIIEPCHOM CHCTEMBI B MOJIEKY ISPHBLA pacTtBop.

6. TlpuaMHa  SIEKTPOKMHETHYECKHMX  SBICHm 3aKIIIOYaeTCsST B CYINECTBOBAHHH
[IPOTHBOIOIOXKHEIX 3aPSANOB TBEPOH U KUIKOH (a3 CHCTEMEL.

7. Pa3sHOMMEHHOCTH 3apsiIoB a3 nmpuBOAMT B Cyuae HemOXBHIKHOrO NIOPHCTOI0 Tela B
SJIEKTPHYECKOM IOJI€ K IEPEMELIEHHUIO TIOABUKHBIX [IPOTHBOHOHOB BMECTE C KHIKOH (a3oi.

8. CymHOCTS 3]IEKTPOKHHETHYECKHX SBICHMI 3aKIIFOYaeTCs B IEPENBHKEHHM YaCTHIL
AUCHEPCHOH a3kl W AMCIEPCHOHHOM CPCIbl DM TNpPUIOKCHHM K CHCTEME PA3HOCTH
OTCHIHATIOB WJIH, HA0G0POT, B BOSHHKHOBEHMIO PA3HOCTH NOTEHLMANIOB IIPH OTHOCHTEIBHOM
HEPEMEIUEHUH (Qa3bl U CPE/IBI.

KOHTPOJIUPYIOWIAS IIPOTPAMMA 4.2.

BOITPOC 4.2.1. IIpoananusupyiime PAccysicOenus. 0 npupode 31eKmpoKuHemuseckozo
ROMeHYyuana u ykajicume omuboynoe?
OTBETHI:
1. DnexrpoxuHeTHUeckuit MOTEHIMAT — 3TO SNICKTPUYECKUH NOTEHIHAN, OTCYHTEIBAEMBIN OT
TPaHHUIBl CKONIBXEHUA O YPOBHS B JKHIKOH (ase, MOCTATOYHO YAAIEHHOrO OT Mex(dasHoH
TPaHHMIB] pa3jiena.
2. I'paHyIa CKOJBKEHHS YCTAHABIHBACTCS TP OTHOCHTEIBHOM IepeMeleHnH (a3, HampuMep
TIpH TEYCHHH XXUAKOCTH BIOJIb TBEPAOM [OBEPXHOCTH.
3. HeBO3MOXKHO yKa3aTh TOYHOE MOJIOMKEHHE T'PaHHIIBI CKOTBKEHHUS.
4. C nocraTo4noi YBEPCHHOCTBIO MOYKHO IIPENIIONIOKHUTH, YTO IEPBBIH CIIOM HOHOB M IIEPBHIif
CJIOH MOJIEKYJI BOJBI, CMaYUBAOLIMX TBEPAYIO a3y He NepeMemaloTCss OTHOCHTEILHO TBEpHOH
(basel mpu TeueHuM KuIKOCTH.
5. DNeKTPOKMHEeTHYECK M MOTEHIHAT BO3HAKACT IIpH OTHOCHTENIEHOM NepeMemenus (a3 mox
NEHCTBHEM IIPHIOKEHHOTO 3/EKTPUIECKOTO OIS

BOIIPOC 4.2.2. Paccmompume NONIOJICeHUSA, ONUCHIGAIOUjUE MEXAHUIM 06PA308aHUS
060iiH020 3neKmpuyeckozo cnos uonos. Kakoe us mux NPOMUEOPEYUM IKCHEPUMEHMANbHBIM
OaHHbIM?
OTBETHI:
1. Ha rpanune Boma — TBEPABIH Homun cepebpa B Boxy OyayT nmepexonuts MPEUMYLIECTBEHHO
HOHEI cepedpa, Tak Kak OHH Ooiee THIPaTUPOBAHEL.
2. IToBepxHocTh Hoamma cepedpa OyaeT MMeTh HEKOTOPBIH H3GBITOK HOHOB Ho0J1a, KOTOpPEIH €O
CTOPOHBI BOJIBI OyIeT HEHTpaIu30BaH U3GBITKOM HOHOB cepebpa B IIpHIeraromem cioe.
3. Dror mpouecc mpuBemer k BOSHUKHOBCHMIO MEX(a3HOTO CKa4Ka IOTEHIHANOB,
IpENATCTBYIOMErO JanbHEHIIEMY IIepEX0Ty HOHOB.
4. JBoiiHOM c0¥ HOHOB obpasyeTcss He CaMONpPOH3BOIBHO, a B Pe3ynbTaTte yMeHBIICHHS
SHEPTHH MOBEPXHOCTHOIO CJIO.
5. B pesymbrare mpomecca [IEpEX0lla HOHOB YCTAHABIMBAETCS pPABHOBECHE, KOTOpOMY
COOTBETCTBYET ONpPEJEICHHOE 3HAYCHHUE CKauKa IOTEHIHAIIOB,
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BOIIPOC 4.2.3. Kaxoe uz AGNEHUU Habn0Oaemes, eciu HcudKoCcms noo enusHuem
pasnocmu nomenyuanos nepemewaemes yepes NOPUCYIO HENOOBUIICHYIO Membpany K 00HOMY
U3 31eKmpooos?

1. Onexrponusz

2. sanexTpodopes
3. anexTpoocmoc
4. spdext Knunke
S. adpdexr lopua
6. aneKTponuau3.

KOHTPOJIMPYIOIIASI IPOTPAMMA 4.3.

BOIIPOC 4.3.1. Hpoananusupyiime  nonosicenus Xapakmepusylowue cmpoenue
0601H020  3nexmpudeckozo cnos. Kaxoe Us Hux He coenacyemcs ¢ cospemenHviMu
MeOpeMuUieCKuMU U IKCNePUMEHMANLHLIMU OAHHBIML?

OTBETHI:

1. JTBo¥iHOM smeKTpuyecKui CTOH COCTOHT H3 HMOHOB OJHO 3HAaKa, OTHOCHTEILHO MPOYHO
CBA3AHHBIX C JHCIEpPCHON (ha3oif, u SKBHBANIEHTHOIO0  KOJIMYeCTBA IIPOTHBOIIOJIOKHO
38pKEHHBIX KOHOB, HAXOSIINXCS B IUCTIEPCHOHHOM cpelie BOMI3H Mex(asHOi TOBEpXHOCTH.
2. 3apan Ha moBepxHOCTH TBEPAOH nmuCHepCHOH (assl B IIEPBOM  IIpHOIHKEHHH
PaccMaTpHBACTCA KaK OBEPXHOCTHBIN 3apsi.

3. JIBOKHOM 3/eKTpHYeCKHit coi obpasyercs B pe3yibrare M30MpaTeNnbHOM ancopOIum 0MHOro
13 HOHOB, IPHCYTCTBYIOIIUX B THCIIEPCHOHHOMN Cpee.

4. JBoHHOM 3neKTpuuecKuii ol Ha MeX(pa3HOH rpaHHlE TBepIOe Temo — JKHIKOCTh
TMPEACTABIIACTCS KaK INTOCKMH KOHACHCATOP, ONHA 0OKIAIKA KOTOPOTO CBSI3aHa C MOBEPXHOCTHIO
TBEpAOro TeNa, a Apyras, HecyInas IPOTHBONOIOKHEA 3apsifi, HAXOIUTCS B JKHIKOCTH BOIIM3H
IOBEPXHOCTH.

5. BcernencTBue TEMNOBOTO ABHIKEHHS HOHOB TIPOTHBOMOHBI paCCesHbl B KHAKOM (ase He
HEKOTOPOM DaCCTOSHHUH.

BOIIPOC 4.3.2. Ipu xaxux suauenusx SNEKMPOKUHEMUYeCK020 nomenyuana 6
MUNIUBONLMAX OUCNEPCHAS CUCIIEMA MOICEN CYUMAMBES yemouyugoii?

OTBETHI:

1.0...30
2.4...50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Kakoe us ypasnenuii coomeememeyem meopuu Cmpoenus 080UH020
SNEKMPUtecKo2o cnos, npeonoicennot Llmeprom?

L=t
' 47r5¢
Fzo
2. ¢, =¢ exp| ~—X
¢, =c¢, xp[ RTJ
3. £ =4nnQc/ &l
D_+zFp
4. ¢c_= —-—
c. coexp( — J
5. E=4mnU/eH

BOITPOC 4.3.4. Hsyuume onpeoenenus, Xapaxmepusyioujue cmpykmypy muyeniol
{m[Fe(OH );]-nFe** -3(n— x)Cl"3xCI
Kaxoe uz nux nemouno?
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OTBETHI:

1. m — 9rcIO HEHTPANBHEIX MONeKyI, 00pasyromux arperarsl

2. n—gucyao IIOTCHIHAIO0Pa3YIOIMKX HOHOB

3. 3(n-X) — YHCJI0 IPOTHBOHOHOB, HAXOIAIHXCS BOIIM3H IIOBEPXHOCTH

4. X — 9HCIIO IPOTHBOUHOB, PACCEAHHBIX B JKUIKOH (ase Ha HEKOTOPOM PACCTOSHHH OT T'PaHHIIBI
pazzena

5. (0-X)+X — YHCII0 HOHOB, HAXOMAIINXCS B muddysHonHOM citoe.

YCTOMYUBOCTD U KOAT' YJISIIUS TUCTIEPCHBIX CHCTEM

KOHTPOJIMPYIOIIIAS ITIPOT'PAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymeepawcoenui, xapaxmepusyioujux yemotuyueocms Ouchepcuix

cucmem, Havoume HemoyHoe.

OTBETHI:

1. YeroiumBOCTS MUCIIEpCHBIX CHCTeM XapaKTEpU3yeTCs: HeN3MEHHOCTBIO BO BPEMEHH Pa3MepOB
9acTHUL TUCTIEPCHOU (a3hl M coXpaHEeHHeM HX PaBHOMEPHOI'0 paclpe/eNeHus B AUCIEPCHOHHOM
cpexne.

2. Bee aucnepcHbie cucTeMBl TEPMOIMHAMMYECKU HE YCTOHYHBEL

3. Kunetnuecko#f HassBaeTcs YCTOMYHBOCT MHCIEPCHOH CHCTEMBI 1O OTHOMICHHIO K
TPABHTALHOHHOMY HIIH LIEHTPOOEIKHOMY TTOJISIM.

4. Koarymsuus — mpomece crumanms HaCTHIl TMCTIEpCHOM (assl B Gonee KpymHble arperartsr,
NPHBOASAIIMA K NOTEPE KHHETHYECKOi YCTOWYHMBOCTH, pa3ieleHuIo ha3 u, xax CIIEACTBHE, K
PaspyIIeHUIO CHCTEMEL.

5. ArperatMBHON YCTOMYHBOCTBIO HA3BIBAETCS CIOCOOHOCTh  CHCTEMBI IPOTHBOCTOATE
YKPYIHEHHIO YaCTUIl TUCTIEPCHOM (a3l

6. Koarynarel, oOpasyiommecs s PE3yJlIbTaTe arperaliu 4YacTHIl JHCHEpPCHOM bazsl,
TIPENCTABILIIOT COOOH OCAIKHM pasiu<HON CTPYKTYpBI: PBIXJIBIE, IUIOTHBIE XJIONBEBUIHEIE,
BOJIOKHUCTBIE, KPHCTAIIIONOA00HLIE.,

BOIIPOC 5.1.2. Hsyuume nonoxcenus PasvAcCHAIOWUe npUpooy YCmouuusocmu

Konnouonwix cucmem. Kaxoe uz nux owubouno?

OTBETHI:

1. Ha 61m3koM paccrosiuuu MEXKIY KOIOUIHBIMH YaCTHIAMHA IeHCTBYIOT MEKMOJIEKYISIPHEIE
BaH-JIEP-BaaIbCOBEIE CHJIBL

2. Haymmaue TBOMHOIO 371EKTPHYECKOTO ClI0S Ha TIOBEPXHOCTH KOJUTOMAHBIX YACTHI[ HCKIKOYAeT
B3aUMOMIEHCTBHE MEXy HUMH.

3. YCTOHYHBOCTh AMCHEPCHBIX CHCTEM 00ycIIOBIeHa COOTHOMIEHHEM MEXMOJIEKYIAPHBIX CHII
NPUTOKEHUS U IIEKTPHYECKUX CHJT OTTAIKHBAHUS.

4. B0O3MOXHOCTH CyIIECTBOBaHUS AHCIIEPCHON CHCTEMEI OOYCIIOBIEHA HATHIHEM HEKOTOPOTo
SHEPIeTHYECKOro  (MOTeHuuamkHOro) Gaphepa, KOTOPBIA  NPENsTCTBYET  COMMKEHUIO
KOJLTOMTHBIX YAaCTHUIL U UX CIIUIIAHHIO.

5. Kunetndeckas ycToiunBocTh OIIPEACIIeTCs pa3MepaMH YacTHII.

BOIIPOC 5.1.3. Kakoe us NEPEHUCIEHHbIX  6O30€TICMEUTl He MOoJcem @vi3eamp

KOQ2YNAYUuIo 2u0po301?

1. Usmenenne temneparyps

2. MEXaHHYECKHE BO3ICHCTBHUS

3. noGaBeHNe I0BEPXHOCTHO-AKTHBHEIX BEIIECTR
4. BBEZICHHE 3IIEKTPOTHTOB

5. 3NIEKTPOMAarHUTHOE U3ITyUYEHHE.

BOIIPOC 5.1.4. Onpederums KOHCMAnmy cKopocmu Koazyiayuu, eciu 6 0O0HOM
KYOUueckom mempe 3015 UCX00HOE KONUYECMEo wacmuy paeno 5-10" q 8peMs. NOJIOGUHHOT
koaeynayuu cocmaensem 10 ¢?

OTBETHI:
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KOHTPOJIAPYIOUIAS IIPOTPAMMA 5.2.

BOITIPOC 5.2.1. Hzyyume nonodicenus, xapakmepusylowue cyuHocms cmabunuzayuu

Oucnepcuvix cucmem. Kaxoe uz nux Hpomueopeuueo?

OTBETHI:

1. Ha mexdasHoi moepxuocTn paszena dasa — cpena 00pa3yeTcss MOBEPXHOCTHEI CIOH U3
MOJIEKYJI CTabuIu3aTopa.

2. Tomuas Qukcamus AMCHEPCHON CHCTEMEI 06YyCIOBIHMBaeTCS TE€M, YTO BBICOKOBSI3KHi
CTaOHITM3HPYIOIIHH CII0H He BHIIaBIHBACTCS TIpH CTOJIKHOBEHHH YaCTHIl AUCHIEPCHOM (hassL.

3. Crabunusupyromumu cBoicTBaMH 0051aatoT  ancopOIHOHHbBIE CIIOH OPHEHTHPOBAHHBIX
TIOBEPXHOCTHO—AKTHBHBIX BEIIECTB: G€JIKH, MBLTA H JDyTHe.

4. TIpo4HOCTH anCOPOLHOHHOrO ClIos HapacTaeT ¢ yBenwdeHueM pH cpens! W moBbImeHHEM
KOHIICHTpalUs IOBEPXHOCTHO-aKTHBHOTO BEIECTRA.

5. Ilpenen mnoBemIeHHs CcTaGUIBLHOCTH AMCIICPCHBIX CHCTEM -— 00pa30BaHHE CIUIOMIHBIX
IIPOCTPAaHCTBEHHBIX CTPYKTYpP-TeIEH.

BOITPOC 5.2.2. Koazynsyus xonnoudnsix cucmem mosicem npouUcxooums noo GrLusHueM
paoa gaxmopoe. Kaxoil us nepevucienmwix ¢axmopos umeem nausadicneiiuee meopemuyeckoe
U npakmu4eckoe 3Hayenue?

1. Crapenue cuctemsr

2. U3MEHEHUE KOHIICHTPaLUH IUCTIEPCHO# (ha3ml
3. MEXaHHYECKUE BO3IeHCTBHUS

4. I3MEHEHHE TeMIepaTypbI

5. nobGaBeHue 31EKTPOIHTOBR

6. neiicTere cBeTa.

KOHTPOJIMPYIOIIAS [IPOTPAMMA 5.3.

BOIIPOC 5.3.1. Ipoananusupyiime  nonooicenus, Xapakmepusyiowue Oeiicmeue
2AeKmponumos  Ha 3onv. Kaxoe w3 nux wme ommocumes x npasunam  Koazynayuu
nexmponumamu?

OTBETHI:

1. Koarymupyiomum neffctereM 061amaror He pee MOHBI 3JIEKTPOIIMTA, & TONBKO Te, KOTOPHIE
MMEIOT 3aps/ NIPOTHBOIIOIOXKHBIH 10 3HAKY 3apsily KOTTOMIHOMN YaCTHUIBL

2. Jlns Havanma Koaryaamun Heo6XommuMo TIPEBBICHTE HEKOTOPYIO MEHHMATBHYIO KOHIEHTPALHIO
3JIEKTPOJIUTA B 30JI€.

3. Ilopor xoarymsmmum — 370 BETIHYHHA, XapaKTepU3yloWas YCTOHYMBOCTD 30051 K
AIIEKTPOJTUTAM.

4. Koarynupyromas cuma moHa Tem Gombiie, yem Gombiue ero BaJICHTHOCTh, H BO3pacTaer ¢
YBCIMYICHHEM pajliyca HOHA IIPU OJJMHAKOBOM BAJIEHTHOCTH.

5. Koarynsuus 3oms npoucxoaur B PE3YJIbTATE H3MCHEHHs KOHUEHTPALMH JUCIIEPCHOIN (ha3sr 1
IPHBOJNT K 00Pa30BAHMIO OCAAKOB — KOAryJIATOR

BOIIPOC 5.3.2. HUsyuume NpeonocwLIky, Ha OCHOBaHUU KOMOpwuIX paszeusaiomcs
npedcmaenenus o xoazynisayuu konioudos. Kaxas us HUx ne yuumeieanace Cmonyxoeckum ous
nocmpoerus meopuu 6vicmpoil Koazynayuu?
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OTBETHI:

1. Mexay uwactumamu AUCNEPCHOH  (asnl JNEHCTBYIOT  CHJIBI NPHTSDKEHHUST HW  CHIIBI
SNIEKTPOCTATHYECKOTO OTTAIKHBAHMS.

2. Tlpu cOmmwxkerns wactui AMCIEPCHON (askl B Iporecce OpOYHOBCKOrO mBHXeHHS Ha
AOCTATOYHO ONHU3KUE PACCTOSHHUS YaCTHIE] CITMBAIOTCSI, 00pasys arperar.

3. CxopocTs Koarymsmuu ONPEACIIACTCS JaCTHYHOM KOHUEHTpaueH oIS 1 TeMIIEpPaTypoi.

4. Tlpu cronkHOBeHMSX TICPBHYHBIX 4YacTHI oOpa3syioTcst cHayaia BTODHYHEIE, a 3aTeM
TPETUYHEIE H 60lTee CloXKHBIE.

5. CkopocTs arperatuposanms CYIIECTBEHHO 3aBHCUT OT IPUPOIBI CHII, ACHCTBYIOIIAX MEXIY
HaCTHIAMH JUCTIEPCHOM a3kl

CTPYKTYPOOEPA:J"OBAHHE n CTPYKTYPHO-MEXAHUYECKHAE
CBOUCTBA JUCHEPCHBIX CUCTEM

KOHTPOJIUPYIOIIAS ITPOT PAMMA 6.1.

BOIIPOC 6.1.1. Kaxoe us YKA3AHHbIX  c60UCME He ceA3aH0 Henocpedcmeenno co
CMPYKMYPOU OUCHEPCHOTI cucmemor?
OTBETHI:
1. smactuunOCTH
2. TeKy4ecThb
3. BSI3KOCTB
4. cMaumBaeMocTs
5. IIIaCTHYHOCTH
6. IpOYHOCTS.

BOIIPOC 6.1.2. Kaxoe u3 1ON0JICEH UL, XapaKmepusyioujux CMPYKMypol OucnepcHuix
cucmem, A6/15emcs HeepHuIM?
OTBETBI:
1. Crpykrypa — 53710 IIPOCTPAHCTBEHHBINA KapKac — CeTka, 00pa3oBaHHBIH CBS3SIMH aTOMOB,
HOHOB, MOJIEKYJI, MHIIEIL, KPUCTATIHYECKHX OTPOCTKOB 4 JaCTHI KOJUTOHIHBIX PasMepoB.
2. B xomwioumHex u MHKPOTETEPOreHHBIX CHCTEMAX pa3IHYaroT THKCOTPOITHO —OOpaTuMEle,
HIIH KOAry/IsIHOHHBIE CTPYKTYPEL, U HEOGDPaTHMO —Paspylmaromuecs, WId KOHAEHCAIMOHHO-
KPHCTA/LTH3aIHOHHBIE CTPYKTYPHL.
3. Koarynsnuonnas CTPYKTypa o0pasyercs CIermeHuenm TIEPBUYHBIX YaCTHI JHUCIICPCHOM (hasbl
BaH-JIep-BaaIbCOBBIMH CHIIAMH.
4. Konnencaronnas CIPYKTypa BO3HHKAeT B pe3yJbTaTe oOpa3oBaHms IIPOYHBIX XHMHYECKHX
CBSI3€H MEXTY YaCTHLIAMH JUCIEPCHOH (a3bl.
5. Kpucrammsanuonnsie CTPYKTYpPBI JOPMHPYIOTCS B IIporecce BBIKPHCTAILITH30BEIBAHUS HOBOM
(hasel BenencTByE cpamuBanms KPUCTaJLUIHKOB.
5. TIpounocts KOAryJIsUHOHHBIX  CTPYKTYP 3HAYMTEIBHO NPEBBINAET  HPOYHOCTH
KOHACHCAIMOHHBIX H KPHCTAILTH3AIHOHHBIX.
6. T'eneobpazoBanue — 510 BOSHUKHOBEHHE IPOCTPAHCTBEHHON CETKH M3 YaCTHI JHCIIEPCHOM

CHCTEMY.
8. Cunepesuc — sBnenue CaMOIIPOU3BONILHOIO YMEHBINEHHS! Pa3MEpOB Iejist IIPH COXpaHEHHH
€r0  CTPYKTYpHl C ONHOBPEMEHHBIM BBIACICHHEM M3 HEro IMCHEePCHOHHON Ccpempl,
CoIepKalencs B IeT/IsX.
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KOHTPOJIMPYIOIIASI ITIPOTPAMMA 6.2.

BOIIPOC 6.2.1. Cpeou NONOJCEHUY, XAPAKIMEPUIYIOUJUX CMpyKmypvl u ceoiicmea
KONIOUOHBIX CucmeM Hatidume owubounoe?
OTBETHI:
1. O6pasoBanue CTPYKTYp B KOMIOMAHEIX CHCTEMaX — Pe3yNbTaT CUEMIeHNs, CPACTAHUS JACTHII
MHCTIEPCHOH a3kl 1moj BIUSHMEM AEHCTBYIOIIHX MEXTY HHMH (E3HYECKEX MM XEMEYecKuX
CHIL.
2. Tlpomtece o6paszoBamus CIPYKTYPEl H CBOHCTBA CTPYKTYPHPOBAHHBIX CHCTEM 3aBHCAT OT
CBOHCTB ITOBEPXHOCTH YACTHII AMCIICPCHOM (hasbl, e HEOXHOPOIHOCTH, XHMUYECKOro CTPOEHHS,
dbopmel B npyrux.
3. OCHOBHEBIE THIBI CTPYKTYP: KOAaryJslMOHHbIE, KOH/ICHCAI[HOHHEIE I KPUCTAITN3alHOHHEIE;
Pa3IMIUC  ONpPENENAETCSs NPUPONOH CHI  CuelUeHus, ACHCTBYIONUX MEXIy YaCTHIAME
AUCTIEPCHOMH (ha3kl.
4. Ctpyktypa, obpasyromascs B PE3yIIbTaTe CpacTaHHs KO/UIOMIHBIX YAaCTHI[ B CIUIOLIHOMN
IPOCTPAaHCTBEHHBIA KapKac-CETKy II0J IeHCTBHEM Ban-nep-Baanscosbix cun  Hassmaercs
KOHICHCALHOHHOIA.
5. KoarynsuuonHsie CTPYKTYPBl BO3HUKAIOT B pE3yJbTAaTe MHOHIIKEHHUS arperaTuBHOM
YCTOHYMBOCTH NUCTIEPCHOM CHCTEMBI IyTeM CLerUIeH s IEPBUYHBIX YaCTHII JUCTIEPCHOMN (askl B
IPOCTPAHCTBEHHBIE KapKaCHL.
6. Ecim o6bemubiit kapkac—ceTka dopmupyerTcs 3a cueT XUMHYECKHX CBS3ei aTOMOB, MOJIEKYJI
MM KPUCTATIIHYIECKUAX CPOCTKOB, a JUCIIEPCHOHHAS CPeNa 3aK/OYeHa B SYCHKaX Kapkaca, TO
CTPYKTYpa CHUCTEMBI Ha3bIBaeTCs KOHACHCAlHOHHO—KPHCTAILTH3AIHOHHOIL.
7. Crnenuduueckoe CBOMCTBO KOAryJIAIHOHHBIX CTPYKTYP — THKCOTPOIHS — CIIOCOGHOCTE
¢aMOIIPOH3BOJIEHO BOCCTAHABIMBATECS [OCIIE PEKPALLICHUS MEXaHUYECKOI0 BO3/eHCTBHS.
8. XapakTepHoe CBOHCTBO THKCOTPOIIHBIX CTPYKTYP — 3]IaCTHYHOCTH. IlTacTHYHEIE Tena
HEOOPaTHMO H3MEHSIOT pasMeph! | (opmy 1oz neicTBHeM BHEITHEX CHJI; TIOCTIE MPEeKpaIeHHs
BO3JICHCTBHUS U3MEHEHHS OCTAIOTCS.

BOIIPOC 6.2.2. Ipoananusupyiime onpedenenus, xapakmepusyrowue ceoucmea
CMpPYKmyp u Hailoume owuboynoe?
OTBETHI:
1. O6pasoBanme cTpyKTYpEI, OXBaThIBarOwIEH Beck 00BEeM JHCIEPCHOM CHCTEMBL, BO3MONKHO
TOIBKO IIPH ONpPENEeNECHHON KOHIEHTPAIMA YacTHUIl AHUCTIEPCHON (asbl, MOCTATOYHOM ISt
IOCTPOCHHUS LEIBHOIO KapKaca.
2. CBs3p MeXJy BA3KOCTBIO KOMIOHIHORN CHCTEMBI H COZECpIKAaHHWEM IHCIEPCHOH (hasbl
OIHCHIBACTCA ypaBHEHHEM 77 =7,(1+-K -@), rme m u My — BA3KOCTS CHCTEMBI U cpenpl;, K —

KOHCTaHTa, onpeznensemas Gpopmoi yacTul; ¢ — oGbeMHas K0S AUCTIepCHOH (a3el B 06bemMe
CHCTEMBL.

dU
3. Teuyenue BsA3KMX Ten OIHCBIBACTCS 3aKOHOM P = r;.v—d; . Tae P — Hanpsokenue casura; U —

THHEHHAS CKOPOCTD TEUEHHUST; X — KOOPAHHATA, HOpMaJlbHasl K MOTOKY; 1) — BA3KOCTh CPEIBL.
4. BS3KOCTh AMCHIEPCHBIX CHCTEM — HCIIOCTOSHHAS Benu4YuHA. Ee 3HaueHwe 3aBucur ot
YCIIOBUH ONIPENIENEHHS, OT CKOPOCTH TEYeHHUS.
5. BsI3KoCTB Tena oTAMMAOTCS OT MIACTHYHEX TEM, 9TO TEKYT NIpH MOOBIX HANPSKEHHSX.
Hanuuume ctpykTypsr nsmenser XapaKkTep TeYeHHsl.

BOIIPOC 6.2.3. Ha xaxom u3 gpaghuxos npedcmasnena Xapaxmepuas 3a6ucumocme
GASKOCU OM HANPAJICEHUR COBU2A O CEA3HO-OUCHEPCHOT CMPYKmMYpUpoeanHou cucmemol?

OBETHI:
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Doupg oI
KOMIICTEHIIHH 00y9aromuxcs 110 AUCIH

AT IPOBENCHHUS aTTECTAIH
IUTHHE 0OPMIISIETCS OT/IENb

i i

U YPOBHS CHOPMHUPOBAHHOCTH
HBIM JIOKYMEHTOM.

6. YYEBHO - METOJUYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHHE
AUCITATIJIMHBI

6.1.

Knuroo6ecnegennocrs

| Haumenosanue JIMTEPaTypsI: aBTOP,
Ha3BaHWE, BUI U3MaHUA,
H31aTeIbCTBO

I'on uznanus

KHUI'OOBECIIEYEHHOCTD

Konunuecteo IK3eMIUTSPOB

H31aHui B Onbnnoreke Bnl'Y 5

cooTeeTcTBHM ¢ DT'OC BO

Hanuuue B snektponnoit
6ubnuorexe Bnl'y

1

2

3

4

OcHoBHas nuTepatypa*

1. Borouxwuii C.C. Kypc konnouanod
XHMUH: y4eOHuK 2-€ U3]T. - M.:
Xumus, 1976. - 512 ¢.

1976

102

2.®@punpuxcoepr I.A. Kypc
KOJTOMIHOH Xumun: yueGuuk. — J1.:,

2010. -416 c.

2010

86

3. Mapkoe B. ®. Mackaepa JI. H.
Bpychuupsina JI. A, Anexceesa T. A.
Konnounuas xumus: NMPHMEPEI H
3agauu: YuebHoe nocobue - 2-e
H3J., ctep. - M.:®nunTa, Usn-so
Ypan. yH-ta, 2017. - 188 c.

2017

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

4.0OnbImeBckHit M.B., Hopodeesa
H.B. Konnouznnas XHMHUS.
ITosepxHOCTHBIE ABJICHUA H
AUCTIEpCHBIE CHCTEMBI. PeliTHHrosas
CHCTEMa OpraHM3alUMH W OLEHKH
CaMOCTOATENbHOH paboThl cTyaeHTa/
Yu4eb. mocobue. Bnl'y, Bragumup. —
2003. -70 c.

2003

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

5.IlpakTuyeckue paboTs! no
KonnouaHo# xumuu. Llunsesa JII1.,
Cynaxosa H.H., Benoycosa B.H.,
Munakosa T.C., MamonTos [.B.
YuebHoe nocobue. 2015. 244 CTp.

2015

l

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

Hononuurenshas nuteparypa

[TpakTikym 1o konnouaHoM XxuMuu:
YueGHo-MeTonYeCKOE TOCOBHE -
[ M:MITT'Y, 2012. - 110 c.

1.Ponun B.B. @usuueckas u 2013 10

KOJUTOMAHAA XuMus: yueOHOe

nocobue. — CraBponos:

AI'PYC, 2013. — 156 c.

2. Kupuuenko O. A, 2012 http://znanium.com/catalog/

product/757805
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3. ®panuera H. H. Besruna [O. A. 2013 http://znanium.com/catalog/
Pomanenko E. C. Bonocoga E. B. product/514197
Konnounnas xumun: yue6Hoe
nocobue. - Crasponos: [Taparpad,
2013.-52¢c.

6.2. Ilepuoamyeckue HM3ganus

1. Boma: XxuMust 1 9K0I0THS.

2. CopbuuonHbIe # XpoMaTorpadudeckue TIPOLIECCEL.

3. Environ Technol.

4. Bocrouno — EBpomneiickuit skypHa mepeIoBsX TeXHOTOT U

6.3. HurepHer — pecypesr

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 - TEXHUYECKOE OBECIIEYEHUE AUCHUINIJINHBI

Jlns peanusanuu 1aHHOM AHCIMILIHHLI HMEIOTCS CrenuanbHbIE IOMEINEeHHUs ISl IPOBEICHUS

3aHATHH JNeKYUOHNHO20 MUNQ, 3aHAMUL nabopamopnozo muna, 2pynnogeix u UHOUBUOYANLHBIX
KOHCYIbmayutl, MeKywe2o KOHMPOIS U NPOMedICYMOUHOI ammecmayuy. Jlabopatopuble u
JICKIMOHHBIC 3aHSATHS IPOBOMITCS B ayil. 331-1 «Dusuyueckas ¥ KOIUIOHIHAS XHMESD.

Ilepeuens WMCHONB3YEMOro JIHIEH3HOHHOTO nporpaMMHOro obecnedenuss Windows 7,
Microsoft Office 2010.

Pabouyro mporpammy cocrasun _r.x.u. mpod. Kyxrun B.A. ZZM;;M
(®UO, noanuce)

Penenzent
(mpezcraBuTens paboTOAATENS) FeHEPATBHBII mapexrop OO0 «BMT» k.1.H. TToBopos A.A.
(mecto pabotsl, fomkHOCTE, DHO, MOJIHCE)
[Iporpamma paceMoTpena i oo6pena Ha 3aceaHun Kapeapsl XUMHU
ITpotokon Ne 4 or 7 5/'(,”{ 207/ rona =
3asenyromuit kadeapoit_ n.x.H. mpod. Kyxtun B.A. ‘%Z/}"“’ g
(®HO, nopnu
Pabouas nporpamma pacecmorpena u ofo0peHa Ha 3ace/laHHy Y4e6HO-METOqUYECKOH KOMUCCHHI
nanpasnenus 04.03.01«Xumusy»

Hporokon Ne _ /0 ot 14.04£ 202 roma

IIpencenarens koMuccuu JLX.H. npod.Kyxtuu B.A... '{kfjfkr;-czr;’
(®UO, noanucs) /
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JINCT NEPEYTBEPKIEHUS
PABOYEN ITPOI'PAMMBI JUCHUILIAHBI

Pa6ouas nporpamma onobpena Ha y4eOHBII roj
IpoToxon 3acenanus Kadeaper No oT romga

3aBemyromuii kadenpoit

Pa6ouas nporpamma onobpena Ha Y4YeOHBIH roj

IIporoxon 3acenanus Kadenpsl No oT roga

3aBenyromuit xadeapoit

PaGogas nporpamma ono6pena ua y4eOHBIH rog

IpoTokon 3acenanus Kadenper Ne oT rona

3aBenyromuit kadenpoit
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JIUCT PETUCTPAIINA U3MEHEHWIA
B pabouyio Nporpammy AHCLMMTHHEL
KOJITOHTHAS XUMIS

obpasoBaTenbHOM NporpaMMsl HanpaBieHis noarotoBkn 04.03.01 «XuMusd
«XUMHYECKMIT aHAITN3, XUMHYECKAs! H HKOJOTHYECKas IKCIEPTH3A O0BEKTOB OKPYIKAIOLIEH CPEIBI»

OakanaBpuar

Homep BHeceHbl usmenenus B yactu/paszens Hcnonuurens OcHopanue

H3MEHEHHS paboyeid nporpammel OHUO (Homep u narta npoTtokosa
3aceqianuns kadeapbl)

3aB. kadeapoii /
Hoonuce DHO
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