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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHKE CIICAYIOMINX KOMIIETCHIIUMI:

OIIK-1. Cnoco0OeH aHanM3UpPOBaThb W HWHTEPIPETUPOBATH PE3YJIBTATHl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. CiocobeH MpoBOIUTH CHHTE3, aHATN3, U3yUECHUE CTPYKTYPhI B CBOWCTB BEIIECTB
1 MaTEepUajIoB, UCCIIEOBATD MIPOLIECCHI C UX YUACTUEM;

OIIK-3. CrocobeH mpUMEHSTh PacueTHO-TEOPETUIECKHE METOIBI Ul U3YYECHHUSI CBOWCTB
BELIECTB U IPOLECCOB C UX yYaCTHEM, HCIIOJIb3ysd COBPEMEHHOE MPOrpaMMHOE OOEeCIieueHue U
0a3bl JTaHHBIX TPOPECCHOHATFHOTO HAa3HAUCHHS,

IIK-1. CnocobeH mnaHupoBaTh pabOTy M BHIOMpPATH aJeKBAaTHBIE METOJBI PELICHHUS
Hay4YHO-HCCIIEeI0BATENbCKUX 3a/1a4 B BEIOpaHHON 007aCTU XUMUHU, XUMUYECKON TEXHOJIOTHUH WIIN
CMEXHBIX C XMMHEH HayKax.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIIEIYIOMINE UHANKATOPBI JOCTHKEHUS
KOMIIETECHIINI:

POOIIK 1.1 3HaeT TeopeTnyeckue OCHOBbI HEOPraHUUECKOM, OpraHu4eCcKor, Pu3ndecKon
U QHAIWTUYECKOW XUMHH, MPUMEHSIET UX MPHU pPEelIeHUH MpOo(ecCHOHANBHBIX 3ajady B JPYIrHX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3MpoBaTb M  HHTEPOPETHPOBATH  PE3YJIBTATHI
SKCIEPUMEHTOB M PaCUYETHO-TEOPETUYECKUX pabdOT C UCHOJIb30BAHHUEM TEOPETHUUYECKUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/IelIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO (OpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysibTaTaM
paboThI

POOIIK 2.1 3naeT ctaHgapTHBIE NPUEMBI U ONEPALMH, HCIOJIb3YEMbIE MTPU MOIYYEHUN
BEIIECTB HEOPTraHUYECKON U OPTraHUYECKON MPUPOIbI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhl U
CBOICTB /17151 TPaMOTHOT'O BHIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bl IO TOTOBBIM METOAMKAM,
BBITIOJIHATh CTaHAAPTHBIC OINEpaluy Jjs ONpeNeNieHUs XUMHUYECKOro U (ha30BOTO COCTaBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOIb30BaTh CEPUITHOE HayyHOE 000pyA0BaHUE ISl U3yUEHUs
UX CBOMCTB

POOIIK 3.2 VYmeer pemarb pacyeTHO-TCOPETUUECKHE 3aJlayd  XUMHUYECKOU
HAIPAaBJIEHHOCTH IO pa3pabOoTaHHBIM METOMKAM, UCIIOJIb30BATh alapaT TeOPETUUECKON XUMUU
1 (DUBHKH [Tl TPAMOTHOM MHTEPIPETAIH MTOJIyY€HHBIX PE3yJIbTaTOB

POIIK 1.1 YMeer pa3zpabaTbIiBaTh CTPATETHIO HAYUYHBIX UCCIICIOBAHUN, COCTABIISIET OOIITUI
IIJIaH U JI€TaJIbHbIE TUIaHbl OTJIEIbHBIX CTAIUH.

POIIK 1.2 YMmeer BBIOMpATh SKCICPUMEHTAIBHBIE M PACYETHO-TCOPETHUYCCKUE METOJIbI
peuieHus: MOCTaBJIECHHOMN 3a/layu, UCIOIb3Ysl TOCTHKEHHSI COBPEMEHHON XMMHYECKOW HAyKH, U
UCXOJSl U3 UMEIOIINXCS, MAaTepUATbHBIX, HH()OPMAIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. OueHo4YHble MaTePUAJIbI TEKYIEr0 KOHTPOJISl U KPUTEPUU OLleHNBAHUS

DJeMEeHTBI TEKYIEro KOHTPOJIS:
— JIOMAIITHKE 3aJaHus;

— KOHTpOJIbHAs paboTa;

— KOJUIOKBUYMBI,

- HHAMBHIyaJbHOE 3a/1aHUE.

Howmamraue 3aganus (POOIIK 1.2, POOIIK 1.3, POOIIK 3.2, POIIK 1.1, POIIK 1.2)

TexkcTbl 3amay Ui BBINOJIHEHUS JOMAIIHUX 3aJaHUM M CaMOCTOSATENbHOW paloThI
IPUBEJCHBI B MOJHOM o0beme B mocodoun MunakoBa T. C. AncopOuuoHHBIE HpoOIECcChl Ha
MOBEPXHOCTHU TBEepAbIX Tes: yuebHoe nmocodue / T. C. Munakosa; Tom. roc. yu-T. — Tomck : W3-
Bo Tomckoro yH-ta, 2007. — 279 c.



Kpurepuu onenuBanus:

OreHKa «3a4T€HO» BBICTABIISETCS CTYACHTY, €CIIU BhIOTHEHO Oomnee 70 % oT momarHei
paboTHL.

OneHka «HE 3aYTEHO» BBICTABJISIETCS CTYJEHTY, €ClIM BbloAHEHO MmeHee 70 % ot
JOMaIHel paboThl.

Konrpomasnas padora (POOIIK 1.2, POOIIK 1.3, POOIIK 3.2, POIIK 1.2)
KontponsHast pabota cocTouT U3 3 3a/1a4, Ha pelIeHne KOTOPBIX BbLaensercs 1,5 4.
[Ipumepsr 3ana4:
1. Wwmerorcsa cnemyromue nanubie o ajgcopouuu CO Ha apeBecHoM yriie mipu 273 K:
P MM PT CT 100 200 300 400 500 600 700
V, em® 10,2 18,6 25,5 31,4 36,9 41,6 46,1
[IpoBepuTh, NOAUMHSIOTCA JM OTU JaHHble YypaBHeHusAM Jlenrmropa, TémkunHa,
Opeitnanxa u ypaBHeHUto JICHrMIopa Jyist IucconaTuBHOM agcopOuun. Haiitu koaddurimenTsr
COOTBETCTBYIOIIUX YPABHEHUM.
OxapakTtepu3yiiTe aJcopOIMOHHBIN TTPOLIECC, TPEACTABICHHBIN JaHHON H30TEPMOM.
2. Tlo m3oTepme ancopOIiK a30Ta ONMPEACITUTh YACIbHYIO TIOBEPXHOCTh aIcCOpOSHTA

(T=77 K,
So = 16,2*10 2° m?), ncnione3ys ypasHerns BT u JIeHrMiopa [ HAX0KICHUS am:
P/ps 0,04 0,09 0,16 0,20 0,30
a, MOJIB/KT 2,20 2,62 2,94 3,11 3,58

3. PaccuuTtaTh OJHMM W3 METOJOB JHEPIHIO AKTUBAIMH aJICOPOIMHM KHCIOpOJaa Ha

mromuHoope Cd-(686)2 u HaiiTH 3aBUCHMOCTh E A's OT BeIMYMHBI aJICOPOIIHH.
No T omeiTa 1 B MuH a*10 No T omrwiTa t B MuH a*10
n/n B°C MMOJTB/M? n/ B°C MMOJTB/M?
1 5 3,20 1 5 4,80
2 15 4,00 2 15 5,60
3 30 4,40 3 30 6,00
4 300 45 4,60 4 350 45 6,40
5 60 4,80 5 60 6,60
6 75 4,80 6 75 6,70
7 90 4,80 7 90 6,90
8 105 6,90
9 130 6,90

4.B Ttabnuue npeacTaBlieHbl JaHHbIE MO aJCOpOIUU MeTaHa Ha IpadUTUPOBAHHOMN caxe
P-33 mpu wetwsipex temmeparypax: 113, 123, 133, 143 K. [TocTpouTs H30TEpMBI aJcOpPOLIMH TSt
YKa3aHHBIX TEMIIEPATYp, U30CTEePhI aacopounu B koopaunarax IgP — 1/T, paccuntaTh TEIIOTHI
aIcOpOIIMH ¥ HAWTH UX 3aBUCUMOCTh OT BEJIMUYUHBI aJICOPOLIUU.
No a, 113K 123 K 133K 143 K Qist,
w/n | mmoms/r | UT=88510° | 1/T7=6.13-10° | 1/T=7.52:10° | 1/T=6.99-10"° | xJlx/Moub

= IgP = lgP | P IgP | p IgP
0.0075 | 0.28 | -0.553 | 090 | -0.046 | 2.18 | 0.339 | 5.15 | 0.712 14.0
0.010 0.38 —0.42 115 | 0.061 | 2.87 | 0.458 | 6.60 | 0.820 12.8
0.015 053 | -0.276 | 159 | 0.201 | 408 | 0.611 | 9.35 | 0.971 12.8
0.020 0.66 | -0.181 | 1.98 | 0.287 | 520 | 0.716 | 12.16 | 1.085 13.0
0.030 087 | -0.061 | 268 | 0.428 | 7.20 | 0.857 | 17.35| 1.239 13.4
0.050 1.19 0.076 | 4.00 | 0.602 | 11.4 | 1.057 | 28.8 | 1.459 14.3
0.080 2.13 0.328 790 | 0.898 | 243 | 1386 | 643 | 1.808 15.2
0.100 5.50 0.740 | 204 | 1.310 | 65.0 | 1.813 | 170.0 | 2.230 15.3
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9 0.110 14.4 1.158 480 | 1.681 | 146.0 | 2.163 | 340.0 | 2.532 14.2
10 0.120 50.5 1.703 | 128.0 | 2.106 | 325.0 | 2.512 | 645.0 | 2.810 11.5
11 0.130 | 119.0 | 2.076 | 266.0 | 2.425 | 542.0 | 2.734 - - 9.5

5. Tlpu agcopOuuu 3TaHa HA TOBEPXHOCTU IPaQHUTOBOM Caku CTETIeHb 3anoaHeHus 0=0,5
JOCTUTAaeTCs MPU CIAEAYIOUIMX 3HAYeHMsIX TeMreparypbl u nasieHus: 173 K, 2,15 topp u 188
K,7,49 topp. HaiiTu nzoctepudeckyro TerioTy ajacopOium.

6. OmnpenenuTs SHTATBIUIO AJACOPOIMU OKHCO a30Ta Ha (ropume Oapus, ecimu s
ancop6muu 4 cm° raza npu 233 K neobxoaumo cosnats gaienue 40,7 Topp, a mpu 273 K — 206,5
TOpP.

7. BpraucnuTe MIIOmMAAbh MOBEPXHOCTH KaTalu3aropa, 1 T KOTOpOro mpu oOpa3oBaHUH
MOHOCJIOS afcopoupyeT npu H.y. 83 r a3zora. [lpunsaTs, uro >pdexTrBHAs TIIOMIAIL, 3aHITAs
MOJIEKyII0it a30Ta, paBHa 16,2:10720 M2,

8. YnenbHas OBEPXHOCTH aKTHBHPOBaHHOTO yris 400 m? .11, TInoTHOCTS MeTaHOMa IpH
288 K pasna 0,7958 r-cm™. OnpeenuTs MaKCHMAaIbHOE KOITHYECTBO METAHONA, KOTOPOE MOKET
aacopouposats 1 1 yrist mpu 288 K npu 06pa3zoBaHM MOHOMOJIEKYJISIPHOTO CIIOSI.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJIBHON pabOTHl OMPENENAIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIHHOY, «HEYIOBJIETBOPUTEIHHOY.

OneHka «OTJIIMYHO» BBICTABIISIETCS, €CIIU BCE 33/1a4M pelIeHbl 0e3 3aMedaHuil U OMIHOOK.

OneHka «XOpOoIIo» BBICTABISETCS, €CIU 3a/1a4ll PELIeHbl ¢ HEOOIbIIUMU 3aMEeYaHUIMU
WJTY TIPUCYTCTBYIOT HE3HAYUTEIHHBIC OIMOKHM B pacueTax (KaabKyJIsIus).

OreHKa «yJIOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM perieHo 2/3 oT oObema 3adaHuil
KOHTPOJIbHON paOOoThI, MPUCYTCTBYIOT HAPYILIEHUSI B JIOTUKE PELICHUS 3a7a4 U pacyeTax.

OreHKa «HEYIOBIECTBOPUTEIHHO» BBICTABIISICTCS, €CIM pelieHo MeHee 2/3 oT oObema
3aJlaHUN KOHTPOJBHOM paboOThl, MPUCYTCTBYIOT 3HAUUTEIbHbIE HAPYIIEHUS B JIOTMKE PEILCHUs
3a/1a4 ¥ pacuerax.

Kosmnoxeuymsr (POOIIK 1.1, POOTIK 2.2, POOIIK 2.3, POIIK 1.1, POIIK 1.2)
[lepedyeHb TEOPETUYECKUX BOIIPOCOB:

1. [Tonsitre copOrus. ITyTr pa3BUTHS ¥ 3HAUYCHUE aJICOPOIIMOHHBIX SIBJICHHIA.

2. Ancop6rusa. Knaccubukanus ssieHus aacopOuuu (Mo rpaHuile pasaena ¢as,
JMCCOITUAIIIH, KOJIMYECTBY aJIC. CIIOEB U T.11.).

3. OcHOBHBIC 3aBHCHMOCTH TpH ajacopOmuu. M3oTrepMmbl, H300apbl, H30CTEPHI
azcopOouu.

4, Kputepun pazinnuns GU3HUECKON ¥ XUMUIESCKOH aJICOPOIIHH.

5 [Ipupona cun u pacuét sHEprun GU3NIECKON acopOIIHH.

6 Mertoapl pacuéra XeMOCOPOITMOHHBIX B3aUMOACHCTBHUI.

7. DKCTepUMEHTAIbHBIE METO/IbI U3yUeHUs aACcOpOIUH.

8 AgncopOrnyst Ha rpaHuIle paszelia ra3 — TBEPA0E TEO.

9 MeTo1pl TOATOTOBKH TBEPIOM MOBEPXHOCTH K aJICOPOIIMOHHBIM HCCIICI0OBAHHIM.

10. Cratudeckrie METO/IbI U3yUeHUs aICOPOIIH.

11. JIlnHAMUYEeCKUE METO/IbI.

12. Ancopbuus Ha TpaHuUlIe pa3jiena pacTBOp — TBEPIOE TEJO.

13.  Craruyeckue MeTO/bl U3yUeHUs aIcOpOLIUU.

14. JIlmHaMU4YecKrue METO/IbI.

15.  AncopOuus Ha rpaHulle pa3jena ra3 — pacTBop.

16.  TepmoauHamMuKa MOBEPXHOCTHBIX SBJICHUH.

17.  Meron I'n66ca. Meron ciosi KoHeYHOM TomuHbl. CyITHOCTh UM CpaBHUTEIbHAS

XapaKTCPUCTUKA IBYX MECTOAOB.



18.  Temnota ancopbuuu. Knaccudpukanus temnor aacopounu. Kamopumerpuueckuit
METO/] ONpeeIeHHs TeIUIOTHl ancopOruu. Meroabl pacuéra TerIoTsl (GpU3NUECKON aICOPOLIH.
OMnupruYecKue ypaBHEHHUs ISl OLCHKH TEIUIOTH XUMHUECKOW acopOIHu.

19.  Durpommst axcop6rmmu. Metoasl pacdera SHTponuu ancopoumu. I[Ipobrema
WHEPTHOCTH aJICOPOCHTOB.
20.  BpeMs «KH3HW» 4acTHUIl B aJICOPOMPOBAHHOM COCTOSTHHH.

Pe3ynbpTaThl  KOJIJIOKBUYMOB — ONPEIENSAIOTCA  OLEHKAMU  «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIHHOY.

O1eHKa «OTIUYHO» BBICTABISETCSA B CIIy4ae MOJHOro 0€30MNO0YHOr0 OTBETA, IOJIHOCTBIO
PacKpbIBAOILETO CYyTh BOIIPOCOB, C IPaBUJILHBIM IPUMEHEHUEM MOHATHH U ONpe/IeICHUH.

O1neHka «XOpOLIO» BBICTABISETCS B CIIydae JOCTATOYHO IOJHOIO OTBETA, COJIEPHKAILErO
HECYIL[ECTBEHHbIE OIIMOKH, W TPU HEIOCTATOYHO UETKOM OTBETE Ha YTOYHAMOIINE U
JIOTIOJIHUTEIbHBIE BOIPOCHI.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYIEHTY, HE IOKa3aBIIEMy 3HAHUS B
MOJIHOM O00beMe, JOMYCTUBUIEMY OIIMOKM W HETOYHOCTH IpH OTBETE Ha BOIMPOCHI
sK3aMeHalroHHoro ouserta. [Ipu aToM X0Ts ObI IO 1ByM Bompocam OuiieTa OIMOKH HE JOJKHbI
MMETh IPUHIMITNAIBHOTIO XapakTepa.

OneHka «HEYOBJIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTY B CIy4dae HENOJHOIO MU
MMOBEPXHOCTHOTO OTBETa Ha TPU M3 UYEThIpeX BONPOCOB Ouiera, MNpU JOMYIICHUU
MPUHIUIHAIBHBIX OIIMOOK B OTBETAaX Ha JIOTMOJIHUTEIbHBIE U YTOUHSIOIINE BOIPOCHI.

NuanuBuayansasie 3amanus (POOIIK 1.2, POOIIK 1.3, POOIIK 2.2, POOIIK 2.3,

POIIK 1.1, POIIK 1.2)

[Tpumepsl TeMBbl HHAMBUAYATbHBIX 3aIaHUM:

1. IleonuThl: 0COOBIE CBOMCTBA MOPUCTON CTPYKTYPHI, SQ(PEKT «MOJICKYJIIPHOTO CHTAY,
WCIIOIb30BAHNUE B COPOIIHH.

2. YmopsigodeHHbIe Me30MopucThie okcuabpl kKpemuus: MCM-41, MCM-48, MCM-50,
SBA-15 u npyrue, 0COOEHHOCTH TOTy4YEHUS, CTPYKTYpPa, HCTIOJIB30BAHKUE B COPOITHH.

3. TlonmyueHue Kuciaopoja H3 BO3Ayxa aACOPOIMOHHBIM CIIOCOOOM: YCTaHOBKa
KOPOTKOITMKIIOBOM a1cOpOIIMH, 0COOCHHOCTH HCIIOJIb3yEMBIX COPOSHTOB.

4. Hcnonb3oBaHue ajacopOIMK B pELIEHUH 3a/ad HaMpaBJIEHHOTO TpaHCIOPTa
JekapcTBeHHBIX cpeacts (drug delivery).

5. AncopOuMOHHAsi OYHMCTKA KPOBU: TIeMOCOPOEHThI, OCOOEHHOCTH CTPYKTYPBHI,
0COOEHHOCTH aJICOPOLIMK KOMIIOHEHTOB U3 KPOBU

6. OunpTpanysg B IPOU3BOJCTBE MUBA, AJIKOTOJILHBIX HAIMTKOB M APYTUX MPOIYKTOB
MUTaHUS: 0COOEHHOCTH MPOIIECCOB, UCIIOIb3yEeMbIe COPOSHTHI.

7. buomuHepanuzanus Kak npoiecc GopMUPOBAHUS MOPUCTHIX MATEPUAIOB: OCOOEHHOCTH
mpolecca U CTPYKTYPBhI OTyd4aeMbIX MaTepUasoB.

8. Mepapxuueckue NOpUCTbIE MaTepUaNbl: 0COOEHHOCTH CTPYKTYPBI, HOJXOAbI K CHHTE3Y,
o01acT MPUMEHEHHSL.

9. Metamnopranndeckue kapkackl (MOF): oco0eHHOCTH CTPYKTYpHhI, UCIOIb30BAHHE B
azacopOouu.

10. AncopOeHThl [Jis ylaBIUBaHUsI HEPTEPOIYKTOB, cOOpa pa3IuBOB HEDTH.

11. Yrnepomusie cOpOEHTHI, MOTy4YaeMble TpU MepepadoTke OMoMacchl: 0COOEHHOCTH
MTOPUCTOM CTPYKTYPBI, 00JIACTH MPUMEHEHUSI.

12. TlonmyueHue MOPUCTHIX MaTEPHAIOB MpPH MepepabOTKe PUCOBOW MIENYXH U JPYTHX
MIPOJYKTOB CEIHCKOTO XO3AHCTBA.

13. Tlopuctele TOMUMEpPHI: OCOOCHHOCTH CHHTE3a M CTPYKTYpbl, NpPUMEHEHHE B
TETUIOU30JISAIUH U JPYTUX 00IACTAX.

14. AncopOumoHHasi OYHMCTKA MPHPOJHOTO Ta3a Iepel TPAHCHOPTHUPOBKOW: OCYIIKA,
00eH3WHUBAaHKE, YIaBIMBaHUE COSIMHEHUN Cephl U Jp., HCIIOIb3yeMbIE COPOSHTHI.



15. Ancop6umst CO2: ucrosb3yeMble COPOCHTHI, PUMEPHI UCITOJIB30BAHUS B KOCMUYECKHIX
KOpabsix u T.1I.

16. CopOIoHHBIE MaTepHAIIbl TSI CPEICTB WHIAMBUAYAIBHON M KOJUICKTHBHOW 3alTUTHI
OpraHOB JIBIXaHHUS, YCTPOMCTBO MPOTUBOTa3a, UCIOIb3yEeMbIe COPOCHTHI.

17. UcTopuyeckne acreKkThl KIIFOYEBBIX paboT B oOmactu copOiuu. Poib 3tux pabot ams
COBPEMEHHOM HAYKH.

18. TemmiaTHbIi METOJOM IOJYYCHHUSI MOPUCTBIX MATEPHAIOB: CYyTh TOAX0A0B SOft-
templating u hard-templating, npumeps! mosriy4aeMbIx MaTepHaIOB.

19. TemmnatHbIl CHHTE3 HA KpbLIe 0a00YKH: 0COOCHHOCTH CTPYKTYPBI Kpbliia 0a00UKH U
npUMepbl QYHKIIMOHATBHBIX MaTepPUaIoOB Ha €0 OCHOBE.

20. KonkypeHTHas ajcopOuus: CyTh SBICHHSA, PUMEPHI MCIIOIB30BAHUS, PEreHEepaIus
COpOCHTOB TIAPOM | JIp.

21. AOcopbuusi: CyThb SIBJIE€HHS, NPUMEPHl HCMHOIb30BAaHUS B IPOMBIIIJIEHHOCTH Ha
IIpUMepe MOTyUEHHUSI CEPHOM KUCIOTHI WK APYTUX MPOMBIIIIEHHBIX MPOIIECCOB.

22. AncopOIOHHbBIE XOJOAMIBHUKHU: KaK C MOMOIIbIO aJIcCOpOLMH 3amacaTh TEIJo, CYTh
IIPOLIECCOB, UCIIOJIb3yEMbIE COPOEHTHI.

23. AncopOLuOHHBIE TEXHOJOTMH B 3alllUTE€ OKPYXKAIOWIEH Cpelpl: YyiIaBJIMBaHHE
ra3o00pa3HbIX 3arpsA3HUTENEH, OUNCTKA CTOYHBIX BOJ U T.1.

24. TuOpuaHble MaTepuaiabl Ha TMPUMEPE OPraHOPYHKIIMOHATHU3UPOBAHHOTO OKCH/A
KpEMHUS: OCOOEHHOCTH TIOJyY€HHUs, CTPYKTYphl, aJCOPOLIMOHHBIX CBOMCTB Ha MpUMEpE
WCIOJIb30BAaHUS B XpoMaTorpaduu.

25. Cop0OeHTsI 17151 cOOpa JKUAKUX PAJHOAKTUBHBIX OTXO/IOB.

3. OnleHOYHBbIE MaTepHAJIbI HTOTOBOI0 KOHTPOJIsSI (MPOMEKYTOYHOI aTTecTauun) u
KPUTEPHUHU OLlCHUBAHUS

DK3aMeH B CeIbMOM CEeMecTpe TMpOBOJIUTCS B YCTHOW ¢Qopme 1o Oumieram.
DK3aMEHAIMOHHBIA OUJIET COCTOUT M3 YeThIpeX Bompocos, nmposepstonux POOIIK 1.1, POOIIK
2.2, POIIK 1.1, POIIK 1.2. TIpomomkuTensHOCTh 3k3amMeHa 1,5 yaca, u3 HUX | 4 BeIAENSIETCS HA
MOJrOTOBKY OTBETOB M 30 MUHYT Ha OTBET.

[IpumepHBIi TEpeYeHb TEOPETUUECKUX BOITPOCOB

1. Knaccudukanus siBeHuit copOIus u aacopOorusi.

2. OOBEMHBII ¥ BECOBOW METO/bI M3yueHUs aAcopOluu Ha TpaHUIle pa3jeia raz —
TBEpAOE Teno. Pacuer BennuuHbl afcopOLuu ra3a Ha TBEPAON TOBEPXHOCTH.

3. OcHoBHbBIE 3aBUCUMOCTH NPH U3yYEHUH aJICOPOLINU

4. [IpakTueckoe npUMeHEeHHEe COPOIIMOHHBIX SBICHUM.

5. Oduznyeckas U xumudeckas ajgcop6ouus. Kpurepuu pazinuuus.

6. MeTtopl pacuéra TEIIOThl (PU3NUECKON aCcOpPOITUH.

7. MeTtopl pacuéra TEIJIOThl XUMUYECKOHN acopOIHH.

8. [Ipupona cun u pacuét 3nepruu puznueckoit agcopoumu

9. [ToTenunansHbie KPUBBIE aICOPOLIUH.

10. N3o006apsr ajcopOuum.

11.  Knaccudukarus u30TepMm aacopOorun

12. N3orepma I'enpu. BeiBoa ypaBuenus ['enpu. OcobeHHoctu uzorepmsl ['enpu.

13. Teopus JIsurmiopa. OcHOBHBIE NOJ0KeHUs. KuHeTHUeCcKuii BEIBOJ ypaBHEHUS

14.  M3oTepmbl MHOTOLIEHTPOBOM aacopOIuu Ha OJHOPOAHBIX MoBepxHOCTIX (B.E.
OcTpoBcKHit).

15. YpasHenue nsorepmsl Opelinuinxa. Beioa. Ananus

16. YpasHenue nzorepmsl Témkuna — [nsiruna — @pymxuna. AHanus

17.  Kuneruka ajicopOLIMOHHBIX MIPOILIECCOB

18.  Teopus BOT. OcHoBHbIe nonyuieHus. BeiBos ypaBHenust BOT.
19.  M3orepma ApanoBuua. CpaBHeHue ¢ ypaBHeHHeM bOT.



20. Teopusi TOMUMONIEKYJISIPHOW aICcOpOIMM HA HEOJHOPOAHBIX TOBEPXHOCTSX.
OOu1re monoxeHust. AHATU3 ypaBHEHHUS.

21.  Knaccudukanus aficopOCHTOB MO CTPYKTYPHBIM THIIAM.

22.  Pa3HOBHIHOCTH MOP aACOPOCHTOB U UX CTPYKTYPHBIE TUIIBI

23.  MopensHbIC BUJIBI IOP M 3aKOHOMEPHOCTH KOH/ICHCAIIUY B HUX (OTCYTCTBHE TIETIIN
TUCTEpE3HUca).

24, Oco0EHHOCTH KamWUIAPHON KOHACHCAIIMM Ha aacopOeHTaX C KOHHMYECKUMHU U
THHAPUICCKIMHE ITOPAMH.

25.  Ompexnenenue pazmepa mop.

26.  Ocobennoctu ajcopOunm B MUKporopax. YpaBHenue /lyonnunna-PanymkeBnya

27.  OmpepneneHue BETUYHHBI YISIBHON MOBEPXHOCTH HA OCHOBAHHUH aJICOPOIIMOHHBIX
naHHbIX (MeToxa JIsHTMIOpa)

28.  OmpeneneHue  BEIWYMHBI  YACTBHOW  MMOBEPXHOCTH W TOPUCTOCTH  C
HCIOJIb30BAHNEM HU30TEPMBI B OTHOCUTEIBHBIX KOOPIMHATAX.

29.  OmnpexneneHne BETUYNHBI yIEIbHON TTOBEPXHOCTH HA OCHOBAHUH aJICOPOIIMOHHBIX
naHHbIX (MeTon BOT).

30.  OmnpeneneHne BETMUMHBI yICIBHON MTOBEPXHOCTH Ha OCHOBAHUH aJICOPOIIMOHHBIX
naHHbIX (MeTon ["apkuHca u FOpa)

31. . HeancopOmuoHHBIE METOIBI OTIPEICIICHUS YISTFHON TOBEPXHOCTH TBEPIBIX TEII.

32.  PazgenpHOE ompeeieHNue aKTHBHOM MMOBEPXHOCTH METOAAMHU XEMOCOPOIIHH.

33.  ®oroancopbOums. BimsHue pa3inaHbIX GakTOpoB HA (HOTOAICOPOIIHIO

34.  OcHOBHBIE 3aKOHOMEPHOCTH (POTOCOPOITHH.

35.  DddexTsI «ocienencTBUD) U «IaMITI» MpH (HoTocopOIrm

36.  Mexaam3m QoTtocopObumoHHOTO d(Pdekra. DIEeKTPOHHBIH W  IKCUTOHHBIN
MeXaHU3MbI (poTocopOIUy.

37.  ®oTokaTanUTUTYECKUH dPDEKT.

38.  IIpobnembl (hOTOKATATMTHYECKOTO pa3ioKeHus BoAbl. [pyrue ¢poTopeakinm.

39.  Meroapl n3yueHus GoTocopOIMOHHBIX U (POTOKATATUTTHYECCKUX MPOIECCOB.

40. OcobeHHOCTH aICOPOITMOHHBIX MPOIIECCOB B HAHOIMCIIEPCHBIX CHUCTEMAX.

41. ®dusndeckas aacopOIUs B MPOMBIIUICHHOCTH. OCHOBHBIE CTaJWH aJCOpPOIMH B
MIPOMBIIIEHHOM TIPOIIeCCe

42.  TlpombIinuieHHbIE aAcOpOeHTHI. TpeOoBaHMs K TPOMBIIIICHHBIM aJCOPOCHTaM.

43.  Yriu, CWIMKAarelu, aJrOMOTeld, IEOJTUTHI, IPYTUe COPOCHTHI.

PesymbraThl  9K3aMEHa  ONPEICISIOTCS  OICHKAMH  «OTIMYHO»,  «XOPOIIOY,

«YOOBJICTBOPHUTECIBHO», «KHCYAOBJICTBOPHUTCIBHO)).

OHCHKa «OTJIMIHO» BBICTABJIACTCS B CJIy4ac IIOJITHOI'O 0e301IH00YHOT0 OTBCTA, IOJIHOCTBIO
PACKpPBIBAOUICTO CYTh BOIIPOCOB, C IIPABUJIIBHBIM IPUMCHCHUECM IMOHATHHA U onpez[eneHI/Iﬁ.

OI_IeHKa «XOpOoHIO» BBICTABJIAICTCA B CIIy4da€ NOCTATOYHO ITOJIHOI'O OTBETA, COACPIKAIICTO
HECYHICCTBCHHBIC OIJ_II/I6KI/I, H IIpU HEAOCTATOYHO yETKOM OTBETE€ Ha YTOYHAOIMIUC U
JAOITOJIHUTCIIbHBIC BOIIPOCHI.

OI_IeHKa «YAOBJICTBOPHUTCIIBHO» BBICTABJIACTCA CTYACHTY, HC IIOKA3aBHICMY 3HAHHUSA B
IIOJIHOM O6’LCM€, AOIIYCTUBILICMY OIIMOKM M HETOYHOCTH IIpu OTBETC Ha BOIIPOCHI
3K3aMCHALIlMOHHOI'O ouera. HpI/I JTOM XOTA OBI I10 ABYM BOIIpOCamM Ousera OIIMOKU He JOJIZKHBI
HUMCTh IPUHIOUIINAIIBHOI'O XapaKTepa.

OI_IeHKa «HCYHNOBJICTBOPUTCIIBHO» BBICTABICTCA CTYACHTY B CJIy4a€ HCIOJHOIO U
MOBCPXHOCTHOI'O OTBC€TAa HA TpU U3 UYCTBIPEX BOIPOCOB 6I/IJ'ICT3., npu JONMyHICHHUU
MMPpUHOHUITHAIBHBIX OIIMOOK B OTBETaX Ha AOIOJIHUTCIBHBIC U YTOYHAIOIINUC BOIIPOCHI.



Nudopmanus o paspadorunkax

MamonToB ['puropuii BramumupoBuu, kaHA. XuM. Hayk, kKadeapa Qusmueckord wu
KOJJIOMIHON XUMHUHM XUMHYECKOro (hakynpTeTa TOMCKOTO rOCyAapCTBEHHOTO YHHBEPCHTETA,
JOLIEHT.



