MuHHCTEPCTBO HAYKH U BBICLICTO o0pa3oBaHUs Poccuiickoit Genepannn
HAITMOHAJIbHBIN UCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

XuMHUUECKu# PaKyabTeT

YTBEPXIEHO:
N.o. nexana XuMHU4YecKoro (hakyabTeTa
A.C. Kuszesn

Pabouas mporpamma TUCITUTUTHHEL
AcopOuMOHHBIE TPOLIECCHI
10 HAIMPABJICHUIO IMOATOTOBKH

04.03.01 Xumus

Hamnpasnennocts (pouiib) HOATOTOBKY:
«XuMHUD»

dopma 00ydeHus
OuHnas

Keanudukarms
bakauaasp

I'on npuema
2023

COI''TACOBAHO:
PykoBonurens OI1
B.B. Ille1k0OBHUKOB

[Ipencenarens YMK
JI.LH. Mumennna

Tomck — 2023



1. HeJss u miIaHupyeMble pe3yJbTAThl 0CBOCHHUS AU CHUILTHHBI

HenstMu 0CBOGHMSI TUCHUIUIUHBI «AJICOPOIIMOHHBIE MPOLIECCHD) SBISETCS 03HAKOMJICHHE
CTYJICHTOB C OCHOBHBIMU 3aKOHOMEPHOCTSMH aJCOPOIMOHHBIX SIBICHUH, MPOTEKAIOIUX HA
rpaHuULIe pa3jiesia ra3 — TBEp/10e Te0, Ha MOPUCTHIX U HEMOPUCTHIX aJICOPOCHTAX, KaTalu3aTropax,
B HAHOCHCTEMAX; C aJICOPOIMOHHBIMI METOJIaMU M HAYYHBIMH OCHOBAMH ITOMCKA aJICOPOCHTOB,
MIPOMBIIUICHHBIM HCIIOJIb30BAHUEM SIBICHHUM acopOIuu, a Takke (pOpMHUpPOBAHUE CIEIYIOIINX
KOMIIETEHLIHM:

— OIIK-1. Crnocoben aHanu3upoBaThb M HHTEPIPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
IKCIIEPUMEHTOB, HAOIIOACHUIN U N3MEPEHUH.

— OIIK-2. CrnocobeH mNpoBOAUTH C COOJIOJGHHMEM HOPM TEXHUKH O€30MacHOCTH
XUMHUYECKHIA IKCIIEPUMEHT, BKIIOYAsi CHHTE3, aHAIIU3, H3yYCHUE CTPYKTYPhI U CBOWMCTB BEIIECTB
U MaTepUaJIoB, UCCIIEAOBAHNE MTPOLIECCOB C UX YUYAaCTUEM.

— [K-1. CnocobGeH BbIOMpaTh W HCHOIH30BATh TEXHUYECKHUE CPEICTBA M METOJBI
UCIBITAHUN JUIA pEIICHHUS MCCIEAOBAaTENbCKUX 33/Jad XHMHYECKON HamlpaBlIeHHOCTH,
MOCTABJICHHBIX CIECIMATMCTOM 00Jiee€ BEICOKOW KBTI (DUKAIIHH.

Pe3synbpratramMu 0CBOEHUS IHUCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPHI TOCTHKEHUS
KOMIIETEHIIHI:

NOIIK-1.1. CucreMaTH3upyeT U aHAIU3UPYET PE3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HAOJI0ICHUH, I3MEPEHUH, a TAK)KEe Pe3y/IbTaThl PACYETOB CBOWCTB BEIIESCTB U MATCPUAJIOB.

NOIIK-1.2. TIpeanaraer MHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX HKCIEPUMEHTOB U
pPacYeTHO-TEOPETHICCKUX PAOOT C HCIOJIIE30BAHUEM TEOPETUYCCKUX OCHOB TPAJAWIIMOHHBIX U
HOBBIX Pa3/IeJIOB XUMHH.

NOIIK-1.3. @opmynupyeT 3akIO4eHHS W BBIBOABI 110 pe3yjbTaTaM aHajlu3a
JUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PadOT
XUMHUYECKON HAIPaBICHHOCTH.

NOIIK-2.3. TIpoBOAUT CTaHIAPTHBIE OMNEPALUU MAJIsi OINPEAENCHUS XHUMUYECKOTOo U
($a30BOTO COCTaBa BEIIECTB M MaTEPUAIOB HAa UX OCHOBE.

NIIK-1.1. IInanupyeT oTAeNbHBIE CTaJWW UCCIEAOBAHUS MPH HATUYMM OOIIETo TUIaHa
HUP.

WIIK-1.3. BpiOupaer TeXHUYECKHE CpEICTBA M METO/Abl HUCHbITaHMKH (M3 Habopa
MMEIOIINXCS) JJI pelieHus ToCcTaBIeHHbIX 3a1a4 HUP.

HIIK-1.4. T'oTOBUT O0BEKTHI HCCIEIOBAHUS.

[TosrydeHHbIC CTyIEHTAaMU 3HAHHS HEOOXOTUMBI UM B HAyYHO-HCCIIEI0BATEIBCKOM paboTe
MIPU BBITIOJTHEHUH KYPCOBBIX, 0aKaIaBpCKUX, AUIIOMHBIX paOOT M MaruCTepCKUX JAUCCEPTALIUN.

2. 33}18‘11/1 OCBOCHHA TUCHHUIIIMHBI

— OCBOUTHh U HAYYUTHCS MPUMEHATh MOHATUHHBIA anmnapar AUCHUILUIMHBL IS PELIeHUs
MPAKTUYECKUX 3a71ad MPo(eCcCHOHANBHON JIeATENbHOCTH,

— OcBOUTH OCHOBHBIE TEOPHMM MOHO- U MOJUMOJIEKYJISAPHON ajcopOLMU U ypaBHEHUS
U30TEpM aACcOpOLMHU, TOJYyYUTh HABBIKM aHajdM3a aJCOPOLMOHHBIX IPOILIECCOB B H3YyYaeMBIX
CUCTEMAX;

— IlonyuuTts mnpexacraBieHHE 00 OCHOBHBIX OCOOEHHOCTSIX MPOTEKaHUs aacopOIMH Ha
MOPHUCTHIX COPOEHTAX;

— Hayuutbes npoBoAUTh TEPMOIMHAMUYECKHE U KHHETHUECKHUE PAacU€Thl, JeJIaTh BHIBOIBI
0 XapakTepe MPOTEKaHUs aICOPOLIMOHHBIX MPOIIECCOB;

— OcBouTb MeTONbI OIpEeNeTIeHHs] YACTbHOM IOBEPXHOCTH U MOPUCTOCTU TBEPJBIX
COpOCHTOB.

2. MecTO TMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucrunnuaa otHOCUTCA K biioky 1 «/luctumimuael (MOIyIN)».

JlucuumiuHa OTHOCHTCS K 4YacTh o0Opa3oBaTeNbHON MporpaMMmbl, (QopMupyemMoin
YY9aCTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH, TIPeIaracTcsl 00 yJ4aronuMcs Ha BEIOOP.



Jucuunnmza BXxoguT B Monyns @usndeckas XuMus.

Kypc «AncopOuuoHHbIe TPOLECCH» ABISAETCS OCHOBOM Ui U3yUEHMs TaKUX JUCLUIUINH,
Kak «l'eTeporeHHbI Katamus», «MeToabl HCCIeNOBaHUA aaCcOpPOEHTOB M KaTaIu3aToOpOBY,
«MeTozpl IPUTOTOBJIEHHUS M MCCIIEIOBAHUS KaTaau3aTopoBy, «/30paHHbIe TIaBbl (hrU3HUECKON
XUMUW» U JAPYIHX CIELKYPCOB, a TAKXKE IIPU IPOXOKICHHUHU CTYACHTAaMU IPOU3BOJCTBEHHOU
IPAaKTUKH, NPHU BBINOJHEHUH KYPCOBBIX, OaKalaBPCKHMX, AMIIOMHBIX Pa0OT M MarucTepCKUX
JIACCEepPTALIUH.

4. CemecTp ocBOeHHs U (popMa NPOMEKYTOUHON ATTeCTANUM 0 JUCHUIIHHE

Cemectp 7, 3K3aMeH.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCUUTIITHHBI

JUJIs  yCHENIHOTO OCBOCHHS JUCUUIUTMHBI CTYIACHTHI IPEIBAPUTEIILHO 3HAKOMSATCS C
TUCHUIIMHAMU ~ oOsi3atenbHOM  vactu  b1.0.14-18  (HeopraHmdveckas, aHaTUTHYECKasd,
opraHuueckas, (Qpu3ndeckass XUMUs, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS, KOJUIOWIHAS XHMHS,
(GU3HKO-XMMHYECKHE METOIbl aHalli3a), a TaKkKe JAUCHUIIIMHAMH OOs3aTCIIbHOM YacTH
obmernpogeccuonansHoro 6moka b1.0.08 ¢pusuka u 51.0.12 — cTtpoenune BemecTBa, mpuodperas
OpU 3TOM HEOOXOJHMMBIC 3HAHWS, HABBIKH, yYMEHUS, MPO(ECCHOHAIBHBIC KOMIICTCHIIUU I10
CTPOCHUIO, CBOMCTBAM U 3aKOHOMEPHOCTSIM XUMUYECKHUX BEIICCTB U CUCTEM.

6. SI3pIk peanu3anuu

Pyccknii

7. O0beM TMCUMIIMHBI (MOYJI51)

OO6m1ast Tpy10€MKOCTh TUCIHHUIUIUMHBI COCTaBIsIET 4 3.€., 144 yaca, U3 KOTOPBIX:

— Jekumu: 32 4u.;

— cemuHapckue 3aHsatus: 0 4.

— MpaKTUYECKue 3aHATUs: 32 4.;

— mabopatopHbie paboTsl: 0 4.

B TOM YHCJIe TPAKTHYECKas MOATOTOBKA: 32 4.

O6beM caMOCTOATENbHON padOThI CTY/IEHTA ONpeAeeH Y4eOHbIM IJIAHOM.

3aHATHS MO JUCIHUILIMHE «AJICOPOLIMOHHBIE MPOIECCH» MOTYT OBITH PEAM30BaHbBI B
CMelraHHoOM (Qopmare ¢ 2JeMEHTaMH JJIEKTPOHHOrOo OOydYeHHs ¥ JUCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Copbuus. Ancopbuus. [Ipupona cun npu agcopOuuu. TepMonnHamMuKka ancopouuu.
OKCrepUMEHTAIbHOE U3yUEHUE aJICOPOIIII

OCHOBHBIE TOHATHA: COPOIM, ancopOLus, Kiaccu(UKAUs SBICHHUS aJCOpOLUU MO pPa3HbIM
npU3HaKaM.  OKCHEepUMEHTAJIbHbIE  METOAbl  Hu3ydeHus  ancopobumu. TepmonuHamuka
[IOBEPXHOCTHBIX SBJICHUM.

Tewma 2. PaBHOBecue, KUHETHKA U 00IITHE 3aKOHOMEPHOCTH MOHOMOJIEKYJIIPHOMN aJCcOpOITHH.
Knaccugukarus usorepm agcopobunu. Teopun u ©30TepMbl MOHOMOJIEKYIISIPHOM acopOIuH.
Teopus JIaurmiopa. M3orepma I'enpu. BeiBog ypaBuenus I'enpu. OcoOennoctu uzorepmsl ['eHpu.
PeanbHblii ancopOupoBaHHBIN ciioil. HeoqHOPOAHOCTh MOBEPXHOCTH M B3aMMHOE BIUSHHE
aJIcCOpOMPOBAHHBIX YacTHUI], pa3Hble TOUKH 3peHus. M3orepmbl Temkuna, @peitnuxa,
MHOTOIIEHTPOBOM aJCOpPOIIMM HAa OJHOPOAHBIX MOBEpXHOCTAX. CKOpOCTh aacopOouuu u
necopOuy. ODHEPruu akTHUBAMKM ajcopOuuu W jAecopOumu, MeToabl pacdera. OOuue
3aKOHOMEPHOCTH NMPOTEKAHUSI aICOPOIIMOHHBIX MPOLECCOB HAa OJAHOPOIHBIX M HEOAHOPOIHBIX
ITOBEPXHOCTSIX.

Tema 3. Teopuu noauMoneKyasipHoil agcopOIum.



MHorocnoitHas (noiauMonekyisipaas) agcopouus. Teopun aacop6uuu. [ToreHanbHas TeopHs
[Tonsiuu. Teopus BOT. OcHoBHblie nonymieHus. BeiBoa ypaBHenuss bOT. Ananus ypaBHeHus.
3nauenue ypaBHenus bOT. M3orepma ApaHoBuua.
Tema 4. Y aenpHas MOBEPXHOCTh aICOPOCHTOB. AcopOius Ha MOPUCTHIX copOenTax. [Tpobiaema
TOHKHX TOpP. AZCOpOIMS B IPOMBIIIJICHHOCTH.
Omnpenenenne BeIMYUHBI TOBEPXHOCTH TBEPABIX Tell. [lopucThie aacopOeHThl. AncopOLMOHHbIE
OpoIecchl B XUMHYECKOW TPOMBIIUIEHHOCTH. AJCOPOIIMOHHO-I€COPOLIMOHHBIE  ITHKIIBL.
[TpoMblnieHHBIE aICOPOSHTHI.
Tema 5. @orocopbums. OcoOeHHOCTH aAcOpOIMK B HAHOAMCIIEPCHBIX cucTeMax. COBpeMEHHBIE
POOJIEMBI aJICOPOIIHH.
DOTOCTUMYIHPOBAHHBIE MPOLIECCH] HA MOBEPXHOCTU TBEP/BIX TEJI MpU BO30YKJIEHUU B 001acTH
cOOCTBEHHOr0 M HecoOcTBeHHOTro mnornomeHus. dorocopOius. OCHOBHBIE 3aKOHOMEPHOCTHU
dboTocopOMOHHTO Y deKTa.

OO0mue cBeneHus 0 HAHOCUCTeMaxX M HaHoMarepHuanax. OcoOeHHOCTH aJCOPOIMOHHBIX
IIPOLIECCOB B HAHO/AUCIIEPCHBIX CUCTEMAX.
CoBpeMeHHbIE aCOpPOIIMOHHBIE YCTAaHOBKM, HMX BO3MOXKHOCTM U mpobnembl. Yucrora
JKCIIEpUMEHTAa. AICOPOLIMOHHBIE MOJIENIN U UX PeaTU3aLIUs.
Tema 6. CemuHapckue 3aHATHS
1. Pacuer BenmuunHbI aicopOIIUU B 00EMHOM U BECOBOM METOJIaX.
2.  H306apwer ancopobumu. [TocTpoenne nzodap aacopOIuu mo SKCIEPUMEHTAITBHBIM JTaHHBIM,
UX aHaJM3.
3. Temnora ancopoumu. Knaccudukanus TerioT agcoporuu. Pacyer termnotsl pusndeckoin
aacopOuuu no ypaBHenusiM Knaneitpona — Knaysuyca u bepunra — CepniuHckoro.
4.  IloctpoeHue n30T€pM MOHOMOJIEKYJISIPHOM a/1cOpOIIMH, ONTUCAHUE UX PA3IUYHBIMU
(GyHKIIMOHATBHBIMU 3aBUCUMOCTSIMH, NPeANIokeHHbIME JIDHrMIOpOM, TEMKUHBIM,
Opelinxom, OCTPOBCKUM U Ap.
5. DHeprus aktuBanuu agcopounu. Pacuer Eyye 10 ypaBHeHHSIM AppeHHnyca U ¢
MPUMEHEHHUEM METOJIa «KOHTPOJIUPYIOIIEH Mosiockl» Poruuckoro.
6.  Teopuu momuMONEKYISIpHON agcopOmmu. [locTpoeHne H30TepM OTMMOIEKYIISIPHOM
a1copOIIMK Ha TBEPJIBIX TENax M MPOBEpKa UX Ha MOJAYMHIEMOCTb YPaBHEHUSAM /IS
MOJIMMOJIEKYIISIpHOM afcopOruu. TernoTra NoaMMOIeKyIpHON aacopOLnu.
7. YienbHasi TOBEPXHOCTb TBEP/BIX Te. PacueT BeMMUMHBI y€IbHON MOBEPXHOCTHU O
ypaBHeHuto bOT.
8. ITopucteie copbenTsl. IlocTpoeHne CTPYKTYpHBIX KPUBBIX U ONpeAETIeHUE pa3MepOB TOP.

9. Tekyumuii KOHTPOJIb MO AUCHUIIUHE

Texymuii KOHTpOJIb MO IUCLUUIUIMHE IPOBOAUTCA IYTEM KOHTPOJIS IOCEIAEMOCTH,
IIPOBEJCHUS] KOHTPOJBHBIX padOT, TECTOB IO JIEKLIHOHHOMY MaTepHally, BHIITOJIHEHUS JOMAITHUX
3aJJaHUi, MOATOTOBKH K MPAKTHUUYECKUM 3aHATHIM M QUKCUPYETCs B pOpME KOHTPOIBHOM TOUKH
HE MEHee OJJHOro pa3a B cemecTp. OLieHuBaHNE MPOMEKYTOUHBIX 3aJaHUN 1aeT BO3MOXKHOCTb U
CTYACHTY U MpenoJaBaTeo OTCISKUBATh X0J1 y4eOHOro Impoliecca.

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOIIPOCOB HA KOJIJIOKBUYMaX

1. PaBHOBecue Ha OJTHOPOJIHBIX M HEOJHOPOAHBIX TOBEpXHOCTAX. Teopus JIaHrMropa.
BriBoj ypaBHEHUS U30TEPMBI (KHHETHUECKUN U CTATUCTUKO-TEPMOIUHAMUYECKUIN).
[Tpumenenue ypaBHeHUs JIsHIMIOpa K peaabHbIM cucTeMaM. PeanbHbli a1copOMpPOBAaHHBIHN CIIOM.
[IpencraBieHus 0 HEOJHOPOJAHOCTH MOBEPXHOCTH IO PEAKIIMOHHOW CIIOCOOHOCTH Pa3IMYHBIX
a7COpOIIMOHHBIX IIEHTPOB, pa3BuBaeMblie B 50-60-x romax XX B. PormackuMm, TEMKHHBIM,
3eNbI0BUYEM U JP.

2. Tlpupona cui ¥ pacdér SHEPruu PU3NICCKON aacopOnnm



3. Kuneruka ancopOIIMOHHBIX MPOIECCOB B CUCTEMaX ra3-TBepaoe Telo. UTo Takoe CKOPOCTh
aZICOpPOITMH M OT Yero OHa 3aBUCHUT? YPpaBHEHHS I CKOPOCTEH aicopOLMK Ha OJHOPOAHBIX U
HEOAHOPOJHBIX MOBEPXHOCTSIX?

4. Pa3HOBHUTHOCTH TIOp aJCOPOCHTOB M MX CTPYKTypHBIe TUIIBI. Kitaccudukanus aacopOeHTOB 1Mo

MOPUCTOCTH.
5. Teopust BOT. OcHoBHble nonymenus. BeiBox ypaaenus BOT. Jlna kakoro Buma aacopomuu
BBIBEJICHO J1aHHOE ypaBHeHUEe? Cmbica napameTpoB ypaBHeHus: BOT.

IIpumepsl 3anau:

3amaunue 20

Y iebHast IOBEPXHOCTh aKTUBMpoBanHoro yris 400 M2 1. [InoTHOCTH MeTanona npu 288 K
paBHa 0.7958 r-cm. OnpenennTh MAKCUMAIbHOE KOJNHMYECTBO METAHONA, KOTOPOE MOXKET
ancopbuposats 1 1 yrist pu 288 K mpu 06pa3oBaHIE MOHOMOJIEKYIISIPHOTO CIIOS
3amaunue 10.

Jlis cuctembl OEH30J1 — XpOMATOH (TI0CIe peABapUTEIbHON 4-4acOBOM BaKyyMHOMN
06pabotku agcopoenta npu 7' =150 °C) 6bim mosyuensl npu (16— 17.5) °C cnenyrorue
JTaHHbIE, CBE/IEHHBIE B TAOJINILY

(Tabmwma npuaaraerces)

[TocTpouTh CTPYKTYPHYIO KPUBYIO, HAMTH pacnpezesicHre mop 1o 3G(GEeKTUBHBIM JUaMeTpam
1 o6muit 066EM mop. No = 364.551; 6 CeHs =28.88 »pr/cm?; mnoTHOCTH Gersona 0.8790 r/cm®,
MOJIBHBIN 00BeM Vi =78/0.8790 = 88.74 cm®/Monb. P — B MM pT. cT. PaccunTaTh HemocTaromue
aHHBIE TaOJIHIILL.

Tembl TeOpeTHUECKUX UHAUBUAYATIbHBIX 3a/laHUM:
Lleonutsl.

Metonsl ' 166ca 1 ci10s1 KOHEYHON TOJIIIMHEL

WNHaukaTOpHBIN METOJT OTIpEIeICHIS] KUCIIOTHOCTU MOBEPXHOCTU TBEPIBIX TEI
Merton omnpesenennsi KUCJIOTHOCTH TOBEPXHOCTH MyTEM aJIcCOPOLIMK U3 PaCTBOPOB
N30TepMbI MHOTOIIEHTPOBOM a7cOpOITUU

KanopumeTrpuuecke METOIbI ONPEACIICHHS TETUIOT aJcOPOIu

No ok owde

ATOMapHO"{I/ICTBIe MMOBEPXHOCTU

[Ipumepsl BOPOCOB TECTOB!
1. Kakue H30TepMBbI XapaKTepU3yIOT (PH3HUECKYIO acopoumto (kmaccudukamnus bpynayspa)?
O 1-ro Tura,
O 2-ro Tuia,
O 3-ro Tuia,
O 4-ro Tuma,
O 5-ro Tuma.
2. Kakoe u3 ypaBHEHUH ONMUCHIBACT IUCCOIMATHBHYIO XEMOCOPOLIHIO?

O 9=ﬁ-P%,

O =chP+C,

O o bP |
1+bP

O 0=(bP)2/[1+ (bP)¥Y.

10. Mops1ok NpoBeaeHUsI U KPUTEPUH OIlEHUBAHUS MPOMEKYTOYHOM aTTeCTAUH

Kontpons mo aucuuminHe «ACOPOLIMOHHBIE MPOLECCHD) MNPOBOIUTCS B TEUEHHUE
ceMecTpa 1o UToraM oOCYKJIEHHUSI MaTepralla B paMKax YeThIpEX KOJIIIOKBUYMOB, BBIIIOJHEHUS
pacyeTHbIX MHAMBUYANbHBIX 33JaHUN MO TeMaM BOCBMU CEMHHApOB M KOHTPOJBHOH paboThl,



KOTOpbIE OIICHUBAIOTCS MO MATHOAIBHON miKaye. TeopeTuuyeckue WHIANBHIYaJIbHBIC 3aJaHUs
3alMIIAI0TCS HA CEMUHApe IPYIIbl U OLIEHUBAIOTCS BMECTE €O cTyeHTaMU. OIleHKa CTaBUTCS U
3a OTBETHI HA COOECE0BaHNY 10 MaTepuanaM KypcaM. I1o pe3yibraTaM Bcex BBINOJIHEHUSAX padoT
U IIOJYyYEHHBIX OLICHOK CTYJIEHT IIOJy4aeT OLIEHKY M0 NATHOalbHOM mikane. B cioydae
HEBBINOJIHEHMSI CTYJJEHTOM TE€X WJIM UHBIX 3aJJaHUi OKOHYATENIbHAs OLIEHKA 10 KypCy CTaBUTCS 110
UTOraM CJIaud dK3aMeHa. DK3aMEHALMOHHble OMJIEThI coepkaT 1o 4 BOIIpoca, MPOBEPSIOIINE
NOIIK-1.2, MOIIK-1.3, UTIK-1.3.
ITpuMepbl 5K3aMEHALIMOHHBIX OMJIETOB.

TOMCKHUMN TOCYJAPCTBEHHBIA YHUBEPCHUTET

JucuuninHa: AJCOpOIHOHHBIE MPOUEcChI
JK3aMeHAllMOHHBIN Omaer Ne 2

N3orepma Apanosuua. CpaBHenue ¢ ypaBuenrem bOT.
MeTtopl pacuéra TerioT GU3NIECKON aacopOIuu.
PasHoBHIHOCTD 1TOp a7COPOEHTOB U UX CTPYKTYPHBIE THIIbI
Mexanu3mbl (HOTOCOPOIIMOHHBIX TPOIECCOB.

NN

3aB. kadeapoii:
TOMCKUHA TOCYJZAPCTBEHHBIA YHUBEPCHUTET

JucuumninHa: AJCOpOIHOHHBIE MPOUECChI
IK3aMeHAllMOHHBIN Omiaer Ne 4

1. OOBEMHBIN ¥ BECOBOM METOJIBI H3y4eHUS aJICOPOITMU Ha TPAHHUIIE pa3jiena raz — TBEPIoe
Teno. Pacuer BenuuuHbl aacopOLMu ra3a Ha TBEPAOH TOBEPXHOCTH.
Knaccugmukarus usorepm ancopouuu.
3. OmpeneneHue BeIMYUHBI YASTbHONH OBEPXHOCTH Ha OCHOBAHUU aJICOPOLIMOHHBIX
naHHbIX (Meton JIanrmiopa, meton BOT)
4. Yrim, cUMKareiy, aTioMOTeNH, HEOIHUTHI, IPYTHE COPOEHTHI.
3as. kadenpoii:

N

PGSYJ'IBTaTBI OK3aMC€Ha OIPECACIIAOTCA OLICHKaMH «OTJIMYHO», «XOopo1mo»,
«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIIBLHOY.

OHGHKa COTJIMYHO» BBICTABJISACTCSA B CJIy4dac IMOJIHOT'O 0e301mnO0YHOTO OTBETAa, IOJHOCTBIO
PaCKpbIBAOUICTO CYTh BOIIPOCOB, C IPpaBUJIbHBIM IPUMCHCHUCM TIOHATUH U onpe):[eneHI/Iﬁ.

OIIGHKa «XO0pOoMmoO» BBICTABIIACTCA B ClIyda€ NOCTATOYHO IOJHOI'O OTBETA, COACPKAIICTO
HECYIICCTBCHHBIC OIJ_II/I6KI/I, U IIpyU HEAOCTATOYHO YETKOM OTBCTC Ha YTOUHAOONIUC U
JOMMOJIHUTCIIbHBIC BOITPOCHI.

OI_ICHKa «YAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, HC IIOKAa3aBIICMY 3HAHHA B
IIOJIHOM 061)eMe, JOMMYCTUBIIEMY OMMUOKH M HETOYHOCTHU npu OTBE€TEC Ha BOIIPOCHI
9K3aMCHAITMOHHOT'O ounera. HpI/I 3TOM XOTs OBI IO ABYM BOIIpOCaM OuseTa OImIMOKHU He JOJIDKHBI
HMETH NPUHOUIIMAJIBHOI'O XapaKTepa.

OI_ICHKa «HCYOOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY B CJlIy4aC HCIIOJIHOIO U
MMOBEPXHOCTHOTO OTB€Ta HA TPHU H3 YCTBIPEX BOIIPOCOB 6I/IJ'IeTa, nopu OONYIICHHUN
MMPUHIUITHAIIBHBIX OIIMOOK B OTBETAX Ha AOMOJHUTECIBHBIC U YTOUHAIOIIUC BOIIPOCHI.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHe

a) DJIEKTPOHHBIN YUEOHBIN KypC O TUCIUIUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «Moodley»
-http://class.tsu.ru/m-course-21485;

0) OrleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOH aTTeCTaluu I10
JUCHHUIIIINHEC,

B) [Inan mpakTHYECKUX 3aHATHIA MO JUCIUTUINHES

r) Meroandeckue yka3aHus 10 OpPraHU3aliu CaMOCTOSITEIIbHON pabOThI CTYICHTOB.

12. Ilepeyennb yueOHoii JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Munakosa T. C. AncopOLMOHHBIE TIPOIIECCHl HAa MIOBEPXHOCTH TBEPIBIX TEI : y4eOHOE
nocobue / T. C. Munakosa ; Tom. roc. yu-T. — Tomck : U3n-Bo Tomckoro yu-ta, 2007. — 279 c.
URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000239327.

— MaxkapeBuu H. A. Teopernueckue ocHOBHI aacopbuuu: y4u. [locodue / H. A. MakapeBuu
— ApXaHrenbCK: HN3narenscTBO CADY, 2015. — 362 C. URL:
http://sun.tsu.ru/limit/2016/000551151/000551151.pdf.

— Komapos B. C. AncopOGeHTHI W HOCHUTENM KaTanu3aropoB. HayuHble OCHOBBI
peryupoBaHus MOPUCTON CTPYKTYpHI : MoHorpadus / B. C. Komapos, C. B. becapa6. — M. :
NH®PA-M, 2020. — 203 c. — URL: https://znanium.com/catalog/product/1078357.

— @ecunenonoB B. b. Bseaenne B ¢Qu3MYECKyI0 XUMHUIO  (OpMHUpOBaHUS
CYIIPaMOJICKYJIIPHON CTPYKTYpbI aJcopOeHTOB W KaranuzaropoB / B. b. denemonoB —
HoBocubupck: U3n-8o CO PAH, 2002. — 413 c.

0) JIOTIOTHHUTENbHAS JINTEpaTypa:

— M. M. Csiues, T. C. Munakosa, IO. I'. Cmmxos, O. A. Illunosa. KucioTHo-0CHOBHBIE
XapaKTEepUCTUKU IIOBEPXHOCTH TBEPAbIX TEJI M YIPABICHUE CBONCTBAMM MaTepHaliOB U
kommo3uToB. Cankrt-IlerepOypr : Xumuzaar, 2016. — 274 c.

— Munaxosa T. C., Ekumoa . A. ®@Topubl U OKCH/IBI IIET0YHO3EMEIbHBIX METAJIIIOB U
marnus. [loBepxHocTHble cBolicTBa. Tomck : M3natensckuit Jom TI'Y, 2014.

— TonmaueB A. M. Tepmoaunamuka ajcopOIlMU Ta3oB, MApOB U PacTBOpoB. MOCKBa,
MI'V. 2012. http://www.chem.msu.su/rus/teaching/tolmachev/tolmachevl.pdf.

— Tonmaue A. M. TepmomuHamuKa ajacopOIMKM Ta30B, HapoB W pacTtBOpoB //
OU3NKOXUMHUS TOBEPXHOCTH U 3amuTa Matepuanos. 2010. T. 46. — Ne 2. — C. 136-150.

- K. A. Cychosz, R. Guillet-Nicolas, J. Garcia-Martinez, M. Thommes. Recent
advances in the textural characterization of hierarchically structured nanoporous materials //
Chem. Soc. Rev., 2017, 46, 389. DOI: 10.1039/c6cs00391e.

- Mahdieh Mozaffari Majd, Vahid Kordzadeh-Kermani, Vahab Ghalandari, Anis
Askari, Mika Sillanpaa. Adsorption isotherm models: A comprehensive and systematic review
(2010—2020) // Science of the Total Environment. 2022. V. 812. P. 151334. DOI:
10.1016/j.scitotenv.2021.151334.

B) pecypchbl cetu HTepHerT:

— OTKPBITBIC OHHaﬁH-KprLI

— Oobmepoccuiickas Cetb Koncynbrantllntoc ChpaBounas mpaBoBas —CHUCTeEMa.
http://www.consultant.ru

— https://www.scopus.com/

— https://apps.webofknowledge.com

— https://elibrary.ru

— http://past.tpu.ru/files/nu/disser/darmanskaya.pdf

— http://www.chem.msu.su/rus/jvho/2000-1/89.pdf

— http://narfu.ru/university/library/books/2196.pdf

— http://www.studfiles.ru/preview/412084/



http://class.tsu.ru/m-course-21485
https://doi-org.ez.lib.tsu.ru/10.1016/j.scitotenv.2021.151334
https://www.scopus.com/
https://apps.webofknowledge.com/
https://elibrary.ru/
http://past.tpu.ru/files/nu/disser/darmanskaya.pdf
http://www.chem.msu.su/rus/jvho/2000-1/89.pdf
http://narfu.ru/university/library/books/2196.pdf
http://www.studfiles.ru/preview/412084/

— http://www.chem.msu.su/rus/teaching/tolmachev/tolmachevl.pdf

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) JIMLIEH3MOHHOE U CBOOOIHO pacHpOCTpaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirrouaet npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0anyHO AOCTynHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nH(OpPMaIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DnekTpoHHBIN KaTanor Hayunoit 6ubnuorexku TI'Y

— http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DnektpoHHas 6nbnuoteka (pemozutopuii) TI'Y

— http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/

— Oo6pa3zoBarenbHas iardopma FOpaiit — https://urait.ru/
—OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

OOydeHue o AUCHUILIMHE «AJCOPOLUOHHBIE MPOLIECCH» OCYLIECTBIAETCS B 6-0M KopIyce
TI'Y. Ucnonw3yrores:
— JIEKLIMOHHBIE ayIUTOPUH, OCHALLICHHAs! MYJIbTUMEIUIHBIM 000pYA0BaHUEM JUISI IEMOHCTPALIUH
[pe3eHTALNM, CIaliI0B U KOMITbIOTepHOU aHuManuu (ayauropus Ne 212, Ne 311, Ne 405).
— JUIs IPOBEJICHUS KOJUIOKBUYMOB, KOHCYJIbTALM, 9K3aMEeHa MOT'YT ObITh IIPEA0CTABIICHBI JHOObIE
npyrue aynuropuu 6-ro kopmyca (211, 222, 402,108 u np.).
— TOMELIEHHs s CaMOCTOSATENbHOM pPabOThl, OCHALIEHHbIE KOMIIBIOTEPHOH TEXHUKOW WU
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely M K
MH()OPMAIIMOHHBIM CIIPaBOYHBIM cucTeMam (11ad.112, ayx. 405).

15. Undopmanus o paspadorunkax

MamonToB ['puropuit BramgumupoBuu, kaHa. XuM. Hayk, Kadenpa ¢usmueckoil u
KOJUIOMJHOM xXumuu HanuoHanbHOro MCCIEnOBaTeNbCKOr0 TOMCKOTO TrocynapCTBEHHOTO
YHUBEPCUTETA, TOLEHT.
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