[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OI0: iz etonen Laes105MUHMCTEPCTBO HAYKH I BBICHIEFO OFPA3OBAHHS
OmKHOCTb: PekTop POCCUNCKOMN ®EJIEPAITN
ara roneai: ULk n BPA bHOE TOCY TAPCTBEHHQE BIOJUKETHOE OBPABOBATEJIBHOE

YHUKanbHbIM NPpOrpaMMHbIN

236bcc35c2961Y0ddastd o sedn b THRIGHER 66, QRPASRB AT «[PO3HEHCKHI I'OCY IAPCTBEHHbII

HESTSHHOWTEXHUIECKUM YHUBEPCUTET
umenu akagemuka M. JI. MUWIJIMOHILIMKOBA »

XumMmudeckast TEXHOJIOTHS He(bTI/I H rasa

YTBEPXIEH
Ha 3aceaHuu Kadeapol

«01» 09 2021 r., mpotokon Ne_1
3aB€IIyIOIIII/II/I kadenpoii

JL.II.Maxmynosa

®OH/JI OUEHOYHBIX CPEJICTB 11O YUYEBHOU JUCIHHUIIIUHE
«[IOBEPXHOCTHBIE SABJIEHUSI B HE®TSAHBIX TUCIIEPCHBIX CUCTEMAX»
Hanpasienue noaroroBku

18.03.01 «XuMuueckast TEXHOJIOTUI»

IMpoduab moaAroToBKH
«XUMHYECKast TEXHOJIOTUS OPTAHUYECKUX BEIIECTBY

«XuUMHYECKas TEXHOJIOTHS MMPpUPOAHBIX 3HepFOHOCHTeHCﬁ " YTJIICPOAHBIX MATCPHUATIOB»

I'ox Havya1a MOATOTOBKH

2021 rox

MY

CocTaBuTeln 7 Xanucona K.T.

['po3nsriii — 2021



1. Mepeyens NIAHUPYeMbIX Pe3yJabTATOB OOyYeHHs MO AMCHHMILIMHE, COOTHECEHHBIX €
HHIUKATOPAMM AOCTHKEHUS KOMIeTeH Ui

Tabnuna 1
Kon Nunukatopsl [Inanupyemble  pe3yibTaThl
mo ®I'OC JIOCTYDKCHHUS o0y4enus o auctuminte (3YB)
ITpodeccuonanbHbie
[IK-1. Cnocoben IK-1.1 3HATh:
paspabaThIBaTh O0GecneynBaeT BBIPAOOTKY - TEOPETUYECKUE OCHOBBI U
HOBBIC 1 | KOMIIOHEHTOB U | IPUHIUIBl  XUMHYECKUX U (DU3HKO-
COBEpIICHCTBOBATh | MPUIrOTOBJICHHWE TOBAPHOM | XMMHUUYECKHUX METOJIOB aHAJIN3a;
JICUCTBYIOLLIHE PO YKIIUH. - METO/IbI
METO/IbI I1K-1.2. TEPMOAUHAMUYECKOTO OIHUCAHUS
MPOBEACHUS OpraHuzyer TpOBEJCHUE | XMMUYECKHX W (a30BBIX paBHOBECHH B
aHaJM30B, 71a00paTOPHBIX aHAIM30B B | MHOTOKOMIIOHEHTHBIX CUCTEMAX;
UCIIBITAHUI A | COOTBETCTBUH c - OCHOBHBIE  CBOMCTBa
WCCIIEIOBAHMI. CYILIECTBYIOIINMU JIUCIIEPCHBIX CUCTEM;
CTaHAapTaMHu. YMeTh:
ITK-1.3. - IPOBOAUTH  pacyersl
Opranu3yer  HUCHOBITAaHUSI | OCHOBHBIX XapaKTEPUCTHK JIUCIEPCHBIX

HETU U TMPOAYKTOB €€
nepepadoTKu

[1K-1.4.
PaspabareiBaer
TPEIOKCHHUS o
o0ecredeHno  KayecTBa
BBIITYCKa€MbIX
KOMITOHCHTOB u
OPOYKIMH

CUCTEM € HCIOJb30BAHUEM OCHOBHBIX
COOTHOIICHUI TEPMOJIUHAMUKHI
IIOBEPXHOCTHBIX SIBJICHUM.

BJIAJeTh:

- METOoAaMH M3MEpEeHus
MIOBEPXHOCTHOIO HATSKEHMS, KpPaeBOro
yria, BEIUYMHBI aJICOPOIMU U YIENbHON
MIOBEPXHOCTU, BS3KOCTH, KPUTHYECKOU
KOHIICHTPALlUH MUIIEI000pa30BaHus,
JIEKTPOKUHETUYECKOTO NTOTCHIINAIIA;

- METOJAMH IPOBEICHUS

JUCIIEPCUOHHOIO  aHalINW3a, METOJaMu
OnpeenaeHus CBOMCTB HEPTAHBIX
JUCHEPCHBIX CHUCTEM M  OLEHKM HX

arperaTuBHON yCTOMYMBOCTH.

2. OueHoYHBIE CPeICTBA 1/l TEKYIEro KOHTPOJISl yCIeBAeMOCTH, IIPOMeKY TOUH O
aTTeCTALMH 110 UTOraM OCBOCHHUS JUCHHMILIMHBI M y4eOHO-MeToAnYecKoe odecneyeHne
CaMOCTOSITe/IbHOI pa0oThI CTY1€HTOB

2.1. Bonipocs! K nepBoi py0ekHOH aTTecTAllUH

daza 1 MexxdazHbIi

N~ WNE

cioit. [Tyt ux o6pazoBaHusl.

OO61iereopeTHIecKie acekThl HeTsIHbIX aucnepcHbix cucteM (HIC).

CoBpeMeHHbIE MPECTABICHHUS O COSTMHEHUSIX He()TH 1 UX CKIIOHHOCTH K B3aMOJICHCTBUSIM.
Hedts kak nucnepcuas cuctema. HMC u BMC 1 ux oCHOBHBIE CBOWCTBA.

Cuibl MeXMOJEKYIISIPHOTO B3aUMOJICHCTBHS M COOTHOILIEHHE MKy HUMU.

O6pazoBanue acconaToB. OCOOEHHOCTH KOJUIOUTHOTO COCTOSIHUS HEPTH U HE(PTIHBIX IPOJTYKTOB.

DOopMUPOBAHKE U CTPOECHHE CIIOKHBIX CTPYKTYpHBIX eauHull (CCE).
Monens ctpoenust CCE.




9. 3aKOHOMEPHOCTH €€ MOBE/ICHUSI B HE(PTSIHBIX CUCTEMAX.

10.[IpencraBnenne 0 KMHETHKE W MeXaHu3Me n3MeHeHus: pazMepoB U cBoiictB CCE. Kpuruueckue
pamyceiCCE Tepmoaunamuyeckue actiekTsl yctoitunBoct CCE.

11. Jlpyrue criocoObl ONMKUCaHuUs CTPYKTYP B HEQTSIHBIX CUCTEMAX.

12. TToBepXHOCTHBIE SIBJIEHHUS Ha pazzene ¢a3. [loBepXxHOCTHOE HATSHKEHHE.

13. TepmoiMHaMUKa IOBEPXHOCTHBIX SIBIICHU.

14. Mero/ipl n3y4eHHs IOBEPXHOCTHBIX cBOMCTB pasnuunbix HIIC.

15. TToBepXHOCTHBIE U OOBbEMHbIE CBOMCTBA HEPTIHBIX CUCTEM.

16. IlepepactipeniernieHue BeIecTB Mexayhasamu.

17. Xumnueckue npespatuenus B HIC.

18. BnusiHne (hu3ndYecKux MpoIeccoB Ha XUMUYECKHE peBpaineHus u Ha cBoiictBa H/IC.

19. Meroap! onpenenenus aucnepcaoctu H/IC.

20. CenumenTaioHHbIe MeTo b onpenenienns aucnepcaocty HIC.

21. KonrykromeTprdeckuii Mmeron onpenenenus nucnepcHoctu HIC.

22. Onpenenenust mucnepcHoctr HJIC ¢ moMoIpro reb-IpoHrKaroIIei XxpoMarorpaguu.

23. Onpenenenust aucniepcHoctt HJIC ¢ moMOIIbto 3J1eKTPOHHOM MUKPOCKOIHH.

24. Onpenenenns qucnepcHoctd HIIC ¢ moMoIibio peHTTeHOBCKOTO PACCESHMA.

25.Meronpl ompenenenus aucnepcHoctd HJIC, ocHOBaHHbIE HAa H3Y4EHHHM HUX MOJIEKYJISPHO-
KUHETUYECKUXCBOMCTB.

26. Koceennble MeTofipl onpenenenus auctiepcaoctu HJC.

27.IlonstTue o pasmuHbIX BUax ycroiursoctu H/C.

28. YcroitunBocts H/IC 1 MeTosip! ee nccreioBaHus A7t AMCTHIUIATHBIX HE(DTENPOTyKTOB.

29. YcroitunBocts HJIC 1 MeTo1b1 €€ nccnenoBanus Uit HehTH 1 OCTaTOYHBIX HePTENPOTYKTOB.

30. YcroiturBocts HJIC 1 MeTo/IBI €€ ncenenoBans 11 HeTSHBIX U ra30HeTSHBIX AIMYIBCHU, TIEH.
31. YcroitunBocts HZIC u MeTozp! ee uccnenoBanus ist teepapx H/IC.

32. OcHoBblI (puzrko-xumudeckoit mexanuku H/IC.

33. Peonoruyeckue monenu nosenenust HZC.

34. CTpyKTypHO-MEXaHUYEeCKast IPOYHOCTb.

35.MI3MeHeHne yCTOMYMBOCTH U CTPYKTYPHO-MEXAHUUYECKON MPOYHOCTH IOJ BIMSHUEM BHEIIHHUX
BO3JICHCTBHM.

36. Dnextpodruueckue ceoiictea H/IC.

37. Arperarusnas ycroiuuBocts HJIC. Pors ITAB 1 BMC B crabmmmzanuu HJIC.

38. lnarpamma (ha3obix npespartenuii B H/IC.

39. Cxema niepexoia 01HO(a3HOM CUCTEMBI B IBYX(Pa3HOE COCTOSIHUE.

40. ®a3oBble epexo/ibl B HePTAHBIX cucTeMax 1 posa.

41. KurieHue - KOHJIEHCAIHL.

42. KpucTamiusanus 1 CTEKJIOBaHUE.

Bonpocsl ko BTOpOH aTrTecTauuu

1. Tunel HeTSAHBIX AUCHEPCHBIX CHCTEM B IPOMBIILICHHBIX rporieccax. HIIC «ra3-xumKocTsy.

2. Tunbl HeQTAHBIX IUCIEPCHBIX CUCTEM B MPOMBIIDICHHBIX Tporeccax. HIC — «kuakocTs-
KHUJIKOCTBY.

3.Tursl HeTAHBIX AUCTIEPCHBIX CUCTEM B IPOMBITIIIEHHBIX Tporieccax. HJIC «rBepmoe Temo-
KHUJIKOCTB».

4. Turbl HeTAHBIX TUCIEPCHBIX CUCTEM B MPOMBINUIEHHBIX npoteccax. HIC «ras-TBeproe Teno»u
<OKUJIKOCTB-TBEPJIOE TEJIO.

5. Tunbl HeTAHBIX AUCHIEPCHBIX CHUCTEM B MpOMBIIUIEHHBIX Hpoueccax. HJIC «rBepmoe Temno-
TBEPAOE TEIO».

6.IIpuxnaaasie acrekThl pusuko-xumun HJIC. TexHomormm ¢ ooparumeivia HIIC. Jenapaduan3anim
¢pakuuii HehTH OXJITDKACHUEM M KOMILIEKcooOpa3oBaHueM KapbamuaoM. Posib BHEIHUX (akTopoB
(Mpupo/Ia paCTBOPHTEIIS M TEXHOJIOTMYECKUX ITapaMeTpoB) Ha (GOPMUPOBAHUE CTPYKTYPHI M pa3MEpOB
JTUCTIEPCHOM (ha3bl.

7.I'mnpaTooOpa3oBaHre B cpele YrIEeBOAOPOAHBIX Ta3oB. BriusHue BHemHUX (HaKTOpoB
(BMaXXHOCTH, YHCTOTHI Ta3a M TEXHOJIOTMYECKHX IapaMeTpoB) (OPMHPOBAHUS pPa3MEpPOB



JTUCTIepCHOM (ha3bl.

8.TexHomorun ¢ KOUIOMIHbIMHU, YacTuuHO HeoOparumbiMu HJIC. IlomydeHue oCTaTouHBIX U
OKHCJICHHBIX OUTYMOB.

9.TexHomorun ¢ oOpazoBanuem TrayOokux HeoOparumbix HJIC. TepMOKpEKMHT M KOKCOBaHHE
ryookux HeoOpatuMbix HJIC B mpoliecce XMMHYECKOrO HPEBpAILEHUs ChIpbs. BiisHue BHENIHMX
(akTOpPOB HA KMHETHKY MPEBPALLICHUH.

10.Texnonoruu ¢ obpazoBanrem riryookux HeoOpatumbix HJC. Karammmudeckuii kpekuHr. Biusiaue
BHEIIHUX ()aKTOPOB Ha KWHETHUKY NPEBPAIICHUI.

11.Texnonorun ¢ obpazoBanueM riryookux HeoOparumbix HJIC. I'maporeHu3arioHHBIC IMPOIECCHI.
Bnustnue BHEITHUX (paKTOPOB Ha KWHETUKY MTPEBPAIICHUH.

12.KonnongjHO-XUMUUECKUE  CHOCOObl  MHTEHCHU(PUKALMKU  KUAKO(A3HBIX  IPOLECCOB.
13.PerynupoBanue (pa3oBbIX MEPeXoJ0B B TeTepodasHOM Npolecce OKUCICHUS HEePTIHBIX
OCTaTKOB.

14.TTon6op nucniepcHoi a3l U AUCTIEPCHOM Cpenpl MPH MPOU3BOACTBE IUIACTUYHBIX CMA30K.
M3MeHeHMe KayecTBa IIACTUYHBIX CMA30K B 3aBUCMMOCTH OT KOJIMUECTBA U ITPUPO/IbI HATIOJIHUTENEH
Y 3aIr'yCTUTENEH.

15.IIpuroroBiieHue TOBApHBIX HEPTEIIPOIYKTOB.

16.Xpanenue He(hTEIPOIYKTOB.

17.IIpuroroBiieHNEe KUJKUX TOBAPHBIX HEPTETIPOTYKTOB.

18.Bnmstaue npupobl M KOJMMYECTBA JIMCTIEPCHOM (pasbl Ha KadeCTBEHHBIC XapaKTEPUCTHKH TOBApPHON
HPOIYKLMHU IPU KOMIIAyH AUPOBAHUH.

19.Crioco6s1 onpeiesieHust CTpYKTYPHOM BSI3KOCTH TSXKEJIBIX OCTATKOB.

20.0Onpenenenue apreratuBHoi ycroitunBoctu HJIC (amynbenit).

21.Metoab! onpeeneHus MHTEHCUBHOCTH eHOOOpa30BaHus U
NEHOTaleHus] HeTENPOTyKTOB.

22 .BiusiHue NOJSIPHBIX paCTBOPUTEIIEH HA TEMIIEpPATypy HOMYTHEHHs He(TAHBIX (PpaKiuii.
23.MeTombl COCTaBJICHHS KOMITO3UIIMH HEPTSIHBIX OUTYMOB W OmpejelieHne (PU3NKO-
XUMUYECKUX CBOMCTB KOMITO3HULIHH.

24 MeTonbl COCTaBIICHUS KOMITO3UIIMK HE(MTAHBIX MMapadUHOB U OmpeaeiieHue (HU3HKO-
XUMHUYECKHX CBOMCTB KOMIO3UIMHA. B Ipoueccax JOObIYH " TPAHCIIOPTUPOBKHU.
25.TpancropTipoBKa HEPTIHBIX CUCTEM.

26.BiusiHue  BHEIIHUX BO3AEHCTBMA Ha (U3UKO-XMMHMYECKHE, OSKCIUIyaTallMOHHBIE U
JKOJIOTUYECKHE CBOWCTBA HEPTENPOAYKTOB (KOHIICTIUS  JKCTPEMAJIbHOTO  COCTOSIHHS).
27.HectpykTypupoBaHHble (HEHAIONHEHHbBIE) CHUCTeMbl. Pa30aBieHHbIC, KOHICHTPUPOBAHHBIC H
cIIbHO KoHUeHTpupoBanHbie HJIC.

28.Crioco6s1 noryuenust HanonHeHHbIX HJIC m3 HeHamomHeHHBIX. OOpaTuMbie U HEOOpAaTHMBbIE
HaroHeHHbIe cucteMbl. [lepexo cBo6oaHo aucniepcHbix CCE (30111) B CBA3HO-AUCIIEPCHOE COCTOSTHUE
(cTyaHm) 1 HAOOOPOT.

29.IonsTre o pazmunbIx Bujax yeroitursoct HIIC.

30.CTpyKTypHO-MEXaHNUYECKasl TPOYHOCTh. VI3MEeHEeHHe YyCTOWYMBOCTH M CTPYKTYPHO-MEXaHUIECKOU
IPOYHOCTH N0 BIMSHUEM BHEILIHUX BO3/IEHCTBUM.

31.ArperaruBnas ycroiuanBocts HJIC.

BonpocsI k 3a4ety

Oo61eTeopeTHiecKre acnekThl HeTsHbIX aucnepcHbix cucteM (HC).

CoBpeMeHHbIE MPECTABICHUS] O COSMHEHUSIX He(TU M UX CKIIOHHOCTH K B3aMO/ICHCTBHSIM.
Hedtp kak mucniepcuas cuctema. HMC u BMC 1 ux 0CHOBHBIE CBOWCTBA.

Cuibl MeXXMOJIEKYIISIPHOTO B3aMO/IEHCTBHS M COOTHOLIIEHHE MEXK/1y HUMU.

. O06pazoBanue acconuaroB. OCOOEHHOCTH KOJUIOMTHOTO COCTOSIHUMSL He(pTH U HEeTAHBIX
HPOAYKTOB.

6. ®aza u mexdazublii cinoi. [Tyti nx o6pasoBaHuUsL.

7. dopmupoBaHue 1 CTpoeHUE CIOKHBIX CTPYKTYpHBIX exunui] (CCE).

abrwNOE



8. Mopnens crpoenust CCE.

9. 3aKOHOMEPHOCTH €€ OBE/ICHHs B HE(DTAHBIX CHCTEMAX.

10. IIpencrapnenue 0 KUHETUKE U MeXaHU3Me n3MeHeHus pasmepos U cBoiictB CCE. Kputnueckue
pamiycelCCE Tepmoaunamuyeckue actiekTsl yctoiunBoct CCE.

11.  [lpyrue cnocoObl OMMCaHUs CTPYKTYP B HE(PTSHBIX CHCTEMAX.

12.  IloBepxHOCTHBIE sIBJI€HUS Ha pa3aene ¢a3. [loBepxHOCTHOE HAaTsHKEHUE.

13. TepmonHaMuKa OBEPXHOCTHBIX SIBJICHUM.

14. Mertoapl n3ydeHus MOBEPXHOCTHBIX CBOMCTB pazmunbix HIIC.

15.  TloBepxHOCTHbIE 1 0OBEMHBIE CBOMCTBA HE(DTSAHBIX CHCTEM.

16.  IlepepacmpeneneHue BEImecTB MeXTydazamu.
17.  Xumnueckue npespauienus B HJIC.

18. Brusiane puzrueckux nporeccoB Ha XUMUYECKHE IpeBpalieHus 1 Ha cBoiictBa HJ[C.
19.  Meronsi onpenenenus mucrnepcHocta HIC.

20.  CemumenTanmoHHBIE MeTOIBI onpeneneHus auctiepcaocta HJIC.

21.  Kongykromerpuaeckuii meTon orpenenenus qucrepcHocty HJC.

22.  Omnpenenenns mucnepcHoct H/IC ¢ moMoItibio resb-IpoHUKaromieii Xxpomarorpadu.

23.  Omnpenenenns aucniepcHoct HIC ¢ moMOIIBEO 311eKTPOHHON MHKPOCKOITHH.

24.  Omnpenenenns nucniepcHocty HJC ¢ OMOIIBI0 peHTTeHOBCKOTO PACCEsSHUSL.

25.  Meronpr onpenenennst aucriepcHoctn HJIC, ocHOBaHHBIE HAa HM3Y4EHMM WX MOJIEKYISIPHO-
KHHETHYECKHX CBOWCTB.
26.  Kocennsie MeTonp! onpeneneHus qucriepcHocty HJC.

27. [onstue o paznuunbIx BUax yerorumnsoctd HJC.

28.  VYcroitunBocth HIIC 1 MeTOIBI €€ icCleoBaH s TS TUCTUILITHBIX HE(TEITPOTYKTOB.

29.  VYcroitunsocts HJIC 1 MeTobI ee nccienoBanus Asist HehTH ¥ OCTaTOYHBIX He(hTEMPOTYKTOB.

30.  ¥YcroitumBocts HJIC 1 MeTo/IBI €€ McCieIoBaHus A1t HeTSIHBIX M Ta30HE(TSHBIX AIMYITBCHH, TICH.
31. VYeroitunBocts HJIC 1 MeToibl ee uccnenoBanus 1uist TBepapix HJC.

32. OcHoBbI (hm3uKo-xumudeckor Mexanuku HIIC.

33.  Peonornueckue monenu mosenerust HIC.

34. CTpyKTYpHO-MEXaHUIECKas! IPOUYHOCT.

35.  l3MmeHeHue YyCTOWYMBOCTH U CTPYKTYPHO-MEXAHHUYECKOW TMPOYHOCTU MO/ BIUSHHUEM
BHEIIHUX BO3/ICHCTBHIA.

36.  Dnektpodusnueckue ceoiictea HIC.

37.  Arperarusnas ycroitunBocts H/IC. Pors ITAB 1 BMC B crabmmzarm HZIC.
38.  Jlmarpamma dazoBbix npespatieHuii B HIIC.

39.  Cxemamnepexoa ofHO(A3HON CUCTEMBI B IBYX (ha3HOE COCTOSHUE.
40. dazoBble nIepexobl B HePTAHbIX cucTteMax 1 poaa.

41.  Kumenue - KOHJICHCALHS.

42.  Kpucrammu3amus u CTeKJIOBaHHUE.

43. Tunbl HeTAHBIX TUCTIEPCHBIX CUCTEM B MPOMBINLIEHHBIX potieccax. HIC «ra3-KuakocTs».

44 Tunbl He(TAHBIX JUCIEPCHBIX CUCTEM B MPOMBINUIEHHBIX npoueccax. HJIC <«okunkocTs-
KHUJIKOCTB».

45.Tumbl HePTAHBIX JUCHEPCHBIX CUCTEM B poMblluieHHbIX nporeccax. H/C «rBepnoe Teno-
KHUJIKOCTB».

46. Tl HeTSHBIX IUCTIEPCHBIX CUCTEM B IPOMBIIILTEHHBIX Tiporieccax. H/IC «ra3-TBepmoe Teno» u
<OKUJIKOCTB-TBEPJIOE TEJIO.

47.Tunbl He(TAHBIX AMCIEPCHBIX CHCTEM B MpOMbIIUIeHHBIX Hpoueccax. HIC «rBepmoe Temno-
TBEPAOE TEIO».

48.IMpuxitamabpie acnekTsl pusuko-xumun HJIC. Texuomorun ¢ ooparumbivi H/IC. Jlenapadwansammm
¢pakuuii HehTH OXJITDKAECHUEM M KOMILIEKcooOpa3oBaHueM KapbamuaoM. Posb BHEIHUX (akTopoB
(Mpupo/Ia paCTBOPHTEIIS M TEXHOJIOTMYECKUX ITapaMeTpoB) Ha (GOPMUPOBAHUE CTPYKTYPHI M pa3MepOB
JTUCTIEPCHOM (ha3bl.

49 T'mnpatooOpa3oBaHre B Cpele YIrIEeBOJOPOIHBIX Ta30B. BiusHWe BHEMHUX (aKTOPOB
(BMa)XHOCTH, YHCTOTHI Ta3a M TEXHOJOTMYECKHX MapamMeTpoB) (HOPMUPOBAHHS pa3MEpOB
JTUCTIepCHOM (ha3bl.

50.TexHonmornu ¢ KOJIOMAHBIMH, 4YacTUdHO HeoOpatumbiMu HJIC. TlomydeHwe ocCTaTOYHBIX M
OKHCJICHHBIX OMTYMOB.



51.Texnonornu ¢ obOpazoBanueMm Tiyookux HeoOpaTuMbix HJIC. TepMOKpeKMHT W KOKCOBaHHE
ryooknx HeoOparumbix HJIC B mpoliecce XMMHYECKOrO MPEBpAILEHUs ChIpbs. BimsHue BHEIIHHX
(bakTOpOB Ha KUHETUKY IPEBPAIICHUN.

52.Texnonornu ¢ oOpazoBanreM Tiryookux HeoOpatumbix HJIC. Karammudeckuii kpekunr. BrvsHue
BHEIIHUX ()aKTOPOB HA KUHETUKY MTPEBPALICHHI.

53.Texnonmorun ¢ obpasoBanueM TiyOokux HeoOparumbix HJIC. T'maporeHM3anmoHHbIE TPOIECCHL.
Bnusinue BHenHUX (hakKTOPOB Ha KUHETHUKY MPEBpaIICHUN.

54 KonnougHo-XMMHUUECKHE  CHOCOOBI  MHTEHCH(PHKAIMKU  KHUAKO(DA3HBIX  IPOIECCOB.
55.PerynupoBanue ¢a3oBBIX TEPEX0J0B B TeTepoda3sHOM IIPOIECCEe OKHUCICHHUS HEPTIHBIX
OCTaTKOB.

56.ITon0op aucnepcHoi (azbl U AUCHEPCHOM cpelbl MPH MPOU3BOJACTBE IUIACTUYHBIX CMAa3oK.
M3meHeHne KauecTBa IUIACTUYHBIX CMA30K B 3aBUCMOCTH OT KOJIMYECTBA M MIPUPObI HATIOJTHUTECH
Y 3ar'yCTUTENEH.

57 IlpuroTtoBiieHue TOBAPHBIX HE(YTEMPOIYKTOB.

58.Xpanenue HeTEPOIYKTOB.

59.I1puroToBiieHUE KUIKUX TOBAPHBIX HEPTEIIPOTYKTOB.

60.BiusiHe mprpobl M KONMMYECTBA AMCHEPCHOM (ha3hl Ha KAayeCTBEHHBIC XapaKTEPUCTUKU TOBAPHOM
OPOAYKIUHU IPU KOMIayHAUPOBAHHH.

61.Crioco0bl onpeneneHust CTpYKTYPHOU BSI3KOCTH TSXKEJIBIX OCTATKOB.

62.0Onpenenenue apreratuBHoi ycroitunBoctr HJAC (amynbcuit).

63.MeToab! onpeeneHus MHTEHCUBHOCTHU eHOOOpa3oBaHus U
NEHOTaleHus] HeTEeNpPOTyKTOB.

64.BnusHue NONSPHBIX PACTBOPHUTENEH HA TEMIEPAaTypy MOMYTHEHUS HEPTIHBIX (paKIuil.
65.MeTonpl cocTaBleHHS KOMIIO3UIMA HEPTIHBIX OWUTYMOB U oOmpeAeneHHe (QU3UKO-
XUMHUYECKHUX CBOWCTB KOMIO3HUIIHA.

66.MeTombl COCTaBIICHUS KOMITO3UIIMKA He(PTAHBIX MMapadUHOB U OIpeaeiieHue (HU3HKO-
XUMHUYECKHX CBOMCTB KOMIO3UIMHA. B Ipoueccax JOObIYH u TPaHCIOPTUPOBKH.
67. TpancropTipoBKa HE(PTIHBIX CUCTEM.

68.BnusiHue BHEIIHUX BO3JeHCTBMH Ha  (PU3MKO-XMMHYECKHE, OKCIUTyaTallMOHHbIE U
JKOJIOTUYECKHE CBOWCTBA HEPTENPOAYKTOB (KOHIICTIUS  JKCTPEMAJIbHOTO  COCTOSIHHS).
69.HectpykTypupoBaHHbie (HEHAIONHEHHbBIE) CHUCTEMbl. Pa30aBieHHbIC, KOHICHTPUPOBAHHBIC H
clIbHO KoHUeHTpupoBanHbie HJIC.

70.Crioco6s1 nomyuenust HanonHeHHbIX HJIC n3 HeHamomHeHHBIX. OOpaTuMbie U HEOOpATHMBIE
HaroHeHHbIe cucteMbl. [Tepexon cBoboaHo auctiepcHbx CCE (30111) B CBS3HO-UCTIEPCHOE COCTOSIHHE
(cTynHu) M HAOOOPOT.

71.Ilonstre o pazmuHbIX Buaax yeroitunsocru HIC.

72.CTpyKTypHO-MeXaHH4YecKas MPOYHOCTh. V3MeHeHre YCTOHUMBOCTH U CTPYKTYPHO-MEXaHHMUYECKON
MPOYHOCTH M1O]T BIUSTHUEM BHEIIIHUX BO3JICUCTBUM.

73.ArperarusHast ycroiunsocts HJIC.

Oopasen Onjiera K 3a4eTy

I'po3neHnckuii rocygapcTBeHHbIN HeQTAHON TeXHUYECKH YHUBEPCUTET
uM. akaa. M.JI. MUIJIMOHIUKOBA
HNucTuTyT HedpTH M raza
I'pynna "HT, HTC" Cemectp "'6"
Jucuuniauna "IloBepxnoctHbie aBiaenus B HAC"
Buuter Ne 2

1. ArperaruBnas ycroiuusocts HJIC.

2. HectpykryprpoBaHHbIe (HEHAIIOJTHEHHBIE) CUCTEMBL. Pa30aBiieHHbIE, KOHIIEHTPHPOBAHHBIE U CHITHHO
koH1eHTpupoBanubie HJIC.

3. Texnonoruu ¢ o6pazoBanueM riryookux Heooparumbix HIIC. Karamuruaeckuii KpeKHHr.



IMoanuck npenogasBaresis

2.2. Tekymuii KOHTPOJIb

Bonpocsl k ko1okBuyMmy 1

1. Knaccugukamust AucrnepcHbIX CUCTEM 10 pasMepaM YacTHIl AMCIEPCHOW  (a3bl.

KomnongHo-nucnepcHeie cuctemMbl. MUKpOTeTEpOreHHBIE CUCTEMBI.

2. OcoOeHHOCTH MPOSABIEHUSI MOJIEKYIIPHO—KUHETUYECKUX CBOMCTB
cBoOoiHOIUcHIepcHBIX cucTeM. CeMMeHTallmoHHO— T Py3HOE paBHOBECHE.

3. [lepBriii 3akon @uka ansg quddysun. 'pagueHT KoHneHTpanun. YacTuyHas U TpaMM-

YacTUYHassKOHUEHTpauuu. CpeaHuil ciBUT YacTULbl. Y paBHeHHE DHHIITeHA-CMOIYyXOBCKOTO.

4. bapomerpuueckas popmyna Jlamnaca. Ypasuenue Ileppena-bonbsimana.

5. BpoyHOBCcKO€E IBH)KEHHE, TPUUMHBI €r0 CyIEeCTBOBaHU. Teopuss DUHIITEIHA.

6. Ocenanne OUCTIEPCHBIX YacTHUI] B cycreH3usax. CUCTeMBbl MOHO-, OW- U TTOJTUAUCIICPCHBIC,

aHanu3 rpaduKoB, OMHCHIBAIOIINX HAKOIUIEHHWE ocanaka. OmpeneneHue (HpakMOHHOTO COCTaBa
JUCTIEpCHBIX cucTeM. llocTtpoenne audQepeHInanbHbIX KPUBBIX PACHpPECIICHUsS YaCTHII
MOJIMAUCIIEPCHON AUCTIEPCHON CUCTEMBI.

Bonpocsl k Ko10KBHYMY 2

1. TepMuH «IOBEpPXHOCTHOE HaTshKeHHe» (cuia, paboTa, sHeprusi). [IpuunHa MPOsSBICHUS
ATOTO CBOICTBA Ha MOJBIKHBIX TPaHUIIAX pasnaena ¢a3. Poib TeMmepatypsl.

2. [TpunIun nmoaxona K TEPMOAMHAMUYECKOMY OMMCAHUIO TETEPOTEHHBIX CUCTEM B METOJIE
n30bITKOB ['MO0Ca (KOJTMYECTBO BEIECTBA B PA3HBIX TOUKAX CUCTEMBI, SHEPTHUSI CUCTEMBI).

3. IToBepxHOCTHAsT aKTHBHOCTh. BeriectBa moBepxHocTHO-akTHBHBIC (ITAB) M MHAKTHBHBIC
(ITMAB) 110 OTHOIIICHUIO K BOJIC M IPYTHM PACTBOPHUTENSIM. AJICOPOIHS Ha TPAHHUIIE C BO3AYXOM
B ATUX chydasx. [lepexoq oT M30T€pMbI MOBEPXHOCTHOTO HATSHKCHHUS K MU30TEPME aJCOPOINH
ITAB. CewmeiicTBa 3TuX n3otepM aiisa romonoruueckux psagoB [TAB. Tlpasuno drokino-Tpayde u
€ro oObsICHEHHUE.

4, BriBon agcopbunonnoro ypaBHenus ['n60ca. BeiBoa ypaBuenus Jlenrmiopa. [lepexon k
JMHENHOMY BUly YpaBHEHUs JICHIMIOpa, HaX0’KIEHHE €70 KOHCTAHT U OLIEHKA Pa3MEpPOB MOJIEKYII
ITAB.

5. Ces3p aacopOUMOHHBIX ypaBHeHUM ['nO6ca u Jlenrmropa, mepexon K YpaBHEHHIO
[IumkoBCKoro.
6. OKCNIEpUMEHTAIILHBIE METO/IbI ONIPEEIICHNS TIOBEPXHOCTHOTO HATSKEHUS.

Bomnpocsl Kk Ko/LLIOKBHYMY 3

1. JIuodunpHble ¥ 1HMOPOOHBIE cCHCTEMBI. BO3MOXKHOCTH CAMOIPOU3BOIBHOTO JUCTIEPTUPOBAHUS
B reTeporeHHoi nuodmibHOM cucteme. Kpurepuit Pebunnepa.
2. TloHATHS CEOVMMEHTAIIMOHHON W arperaTMBHOW YCTOHYMBOCTH JIMO(POOHBIX JHUCHEPCHI,

(baKTOPBI UX OMPEEISIIOIIHE.
3. Koarymsuus. Ilpuumbbl paspymieHus JUCIEPCHBIX cucTeM. l[lopor koarynsuuu 3onei
anektponautamu. [lpaBuno yneue—Iapau. M3MeHeHUE 3J€KTPOKMHETUYECKOrO MOTEHIMAIa



YACTHI] MPU KOAryysiuu nHAu(pGepeHTHBIME U HeMHANG(HEPEHTHBIMU JICKTPOJIUTaMH. SIBICHHE
HEMPaBUIbHBIX PSAIOB.

4. OCHOBHBIC HJICH TEOPHH KOATyJSIIUU THIPOPOOHBIX 30iiei snekTpoiutamu (teopust 1J1DO).
PacknunuBatomee pgaBneHue 1o JleparuHy. OHEprusi CHI OTTAJKUBAHUS W B3aUMHOTO
npuTsHKeHMs. I3MEHEeHHe 3THX TapaMeTPOB B 3aBUCUMOCTH OT PACCTOSTHUS MEXKY YaCTUIIAMH.

5. TlorennuanpHas KpuBas 3aBHUCHMOCTH B3aUMOJCHCTBHSI YacTUIl JAUCIEPCHON (a3bl 0T
paccrosaaus Mmexay HuMmu. [loarBepxnenue npasuia lynsue—Iapau va ocuose reopun 1JIOO
(3akoH miecroii crenenu Jepsaruna).

6. Ilepumonnyeckue KOJUIOMAHBIE CTPYKTYpbl M NpUYMHA HX CYyLIIECTBOBaHH. BrusHue
9JIEKTPOJIMTOB U TEMIIEPATYPHI Ha UX ycToitunBocTh (JIJIDO).

Bonpocsl k ko10kBUYMY 4

1. Kaxue BuIIbl yCTOHYMBOCTH AUCIIEPCHBIX cucTeM Brl 3Haere?

2. UYro Takoe arperaTuBHask yCTOWYHUBOCT?

3. JaiiTe onpenenenue GpaoKyIsuuy U KOAIEeCHEHIINH.

4. Uro Takoe CIOXKHBIE CTPYKTYpHble eAMHULBI? OT Kakux HapaMeTpoB 3aBUCHUT
IIOCTOSIHCTBO MXCBOWCTB?

S. Kak BnusieT BA3KOCTh Ha arperaTuBHYI0 YCTOMYUBOCTB?

6. Kak 3aBHCHT BSI3KOCTb OT KOJIM4ecTBa MoAuduKaTopa?

3. Tembl AJIsE CAMOCTOSATEC/ILHOI0 U3YYCHU S

Tabmmnia 2

TeMbl 111 CaMOCTOSTENBLHOTO HU3YUCHUA

OCOOEHHOCTH KOJIJIOWAHOTO COCTOSIHUS HEe(PTH U HePTSIHBIX NPOAYKTOB. PaboTbl
1 I'ypuua uKycakosa B o6iactu HJIC.

) Ycroitumuocts HJIC 1 MeTo1b! ee nccienoBanus A71st AUCTHUISITHBIX He(PTENpPOayKTOB

YcroiturBocts HIC 11 MeTo/1p! ee nccne1oBaHus 1St He(TSHBIX M Fa30HEPTIHBIX SMYIIbCHH, TIEH

3
4 Ycroitansocts HIC 1 MeTozp! ee nccnenoBanus i Teepasix HIC.
5 VYeroitunBocts HIIC 1 MeTozip! ee nccneioBaHust 1711 HepTH ¥ OCTaTOUHBIX He(TEITPOIYKTOB.
6 OcHoBbI pusrko-xumuaeckoit Mmexannku HJIC.
7 Peonornyeckne monerm nosenennst HIC. CtpykTypHO-MexaHndecKast IPOUHOCTb.
W3MeHeHne ycTOWYMBOCTH M CTPYKTYPHO-MEXAHUYECKOW IPOYHOCTU O] BIMSIHUEM
8 BHEIIHUXBO3IEHCTBHII.
9 Onextpodmsnueckue cpoiictea HJIC.

10 Juarpammel hazoBbix npespartenuii B HJC.

11 | Cxemanepexoza onHO(ha3HOM CUCTEMBI B IBYX()a3HOE COCTOSIHHE.




Xumnueckue npespanienust B HIAC. Bnusaue Gu3n4eckux MpoIeccOB Ha XMMHYECKUE
12 | npeBpamenusu Ha cpoiictBa HJIC.

4. Tembl pedepaToB

AncopOuust u ee ABMXKYIIUE CUIIbl. MOJIEKYIsIpHO-KUHETUYECKUE SIBJICHHUSL.
CoBpeMeHHbIe NPeICTaBIeHUS O COPOIIMOHHBIX MPOIIECcCax.

OMyNbCHUSl B COBPEMEHHOM MUDE.

MeTo1bl OUHCTKH U MOJTYYEHUS KOJUIOUIHBIX PACTBOPOB.

Cycnensuu, Ux CBOMCTBA U MPUMEHEHUE.

[ToBepxHOCTHOE HATSKEHHE U aACOPOLIKS HA TOBEPXHOCTH JKUIKOCTH.

[ToHsITHE O TOITUBHO-TUCIICPCHBIX CHCTEMaX U 3JIEMEHTAX CTPYKTYPHI TUCIIEPCHOMN (a3bl.
3HauYE€HHUE KOJUIOUIHBIX CUCTEM U KOJUIOUJIHBIX IPOLIECCOB B MPUPOJIE.

MoneKyJI;IpHa;I azcopOIusi, €e BUIbl U 0OCOOCHHOCTH

N~ E

5. KpuTepuu oneHKH 3HAHUN CTYJAE€HTA HA aTTeCTAllMU M 3a4eTe

BannbHo- peiitunroBas cucrema (bPC) ouenkn ycBOeHH sl AU CHUTIUHBI

HaunmeHoBauue | arrecTranusa Il arrecrarmsi( Bcero 0axnoB
(Gambl) OaJLITbI)
1. TIlocemaemMocTb 0-5 0-10 0-15
1. Ilpaktuyeckue  yMeHHUs 0-15 0-15 0-30
(TeKymui KOHTPOJIb)
W3 HuX npakTU4eCcKUe 3aHATHS 0-15 0-15 0-30
nabopaTopHbIe - - -
2.Teopernveckass TOATOTOBKA 0-20 0-20 0-40
(pyOerxHBII KOHTPOJTB)
W3 Hux nexnuu 0-20 0-20
HUTOIO: 40 45 85
3.CamocTosTenpHas pabota 0 15 15
(moaroroBka K  OTAENBHBIM
BOTIPOCaM, TEMaM,
KOHTPOJIbHAs paboTa M T. JI.)
4. Jlpyrue BUIBI A€ITETHHOCTU 10 10 20
(yuactue B YUPC, HUPC)
(pedepatsl, JOKIIAAbI, HAYYHbIE
9KCHEPUMEHTHI, OTYETHI,
ydyacTue B KOH(EpeHIUsX,
CTaThH, MyOJTHKAIINH)
(mpemuasnbHast)
5. 3auer, 20
9K3aMeH (MTOTOBBII KOHTPOJIb

Peznamenmom BPC ITHTY npedycmompeno 15 6annoe 3a mexywyro ammecmayuio.
Kpumepuu oyenxu paspabomansl, ucxoos us 15 6annos 3a oceoenue meopemuueckux 60npocos u
9IKCHEePUMEHMATbHOUL yacmu 1abopamopHoil pabombi.



KpuTtepun onieHKH 0TBETOB Ha TeOpPeTHYECKHE BOMPOCHI:
- 0 6annoe evicmasnsaemca cmyoenmy, eciu OaH HenoaHbLL omeem, MPEICTABIIOMUN cO00H
pa3pO3HCHHBIC 3HAHHS IO TEME BOIPOCAa C CYHNICCTBEHHBIMH ONIMOKAMH B ONPEICIICHHUSX.
[TpucyTcTBYIOT (PparMEeHTapHOCTh, HEJIOTMYHOCTh W3I0kKeHHA. CTYAeHT HE OCO3HAeT CBS3b
JTAHHOTO TIOHSITHSI, TECOPHH, SIBIICHHS C IPYTUMHU 00bEKTaMH JUCHUILIHHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3alllsd M J0Ka3aTelbHOCTh WU3JIOXKeHHA. Peub HerpamorHas. JlomomHUTENbHBIE W
YTOYHSIONIME BOMPOCHI IIPENOIaBaTesIsl He MPUBOJIAT K KOPPEKIIUU OTBETA CTY/ICHTA HE TOJIBKO Ha
HOCTaBJICHHBIN BONPOC, HO ¥ HAa IPYrHe BONPOCH JUCIUTIIHHEL.
- 1-2 6annoe evicmasnaemca cmyoenmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOUHO
paszeepuymoiti omeem. Jloruka W TOCIEIOBATENBHOCTh M3JI0XKEHUS MMEIOT HapYIICHHUS.
JlonyiieHbl OMKUOKH B PACKPBITHH MOHATHHA, YIIOTpeOIeHHH TepMUHOB. CTYIEHT HE CrocoOeH
CaMOCTOSITENIbHO BBIJICIUTh CYIIECTBEHHBIE W HECYLIECTBEHHBIE NPU3HAKA M MPHUYUHHO-
CIICZICTBEHHBIE CBSI3U. CmydeHm moodicem KOHKpemu3uposams 0000ujeHHbvle 3HaHus, 00KA3Aa8 Hd
NPUMEPax ux OCHOBHbLE NOLONCEHUS MONLKO ¢ NOMOWbIo npenooasameis. Peuesoe ogpopmnenue
mpebyem nonpasox, Koppekyuu.
- 3-4 o6annosé evicmasnsemca CcmyOeHmy, eciu OaH NOJHbIU, HO HEOOCMAMOUHO
nOCe008amenbHblil OMeem Ha NOCMABIEHHbII 60NPOC, HO TIPH STOM TIOKa3aHO YMECHHUE BBIJICIUTD
CYIIECTBEHHBIEC H HECYIIECTBEHHBIEC IPU3HAKN M IPUYUHHO- CJICJICTBEHHBIE CBSI3U. OTBET JIOTHYCH
U U3JI0KEH B TePMHUHAX Hayku. Moeym O6vims donyuensvt 1-2 owubku 6 onpedenreHuu 0CHOBHbIX
NOHAMUL, KOMOpble CYOeHm 3ampyOHAemcs UCNPABUMb CAMOCTOAMENbHO.
- 5-6 odannose evicmasnaemca cmyoenmy, eciu OaH NOJHbLIL, pA36EPHYMbIU Omeem Ha
MIOCTABJICHHBIH BOIMPOC, TIOKA3aHO YMEHHE BBLICIHUTH CYIIECTBEHHBIE W HECYIIECTBEHHBIC
NPU3HAKH, IPUYUHHO- CIICICTBEHHBIC CBsA3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTHUECH, H3JIOKCH B
TepMHUHAX HaykKu. OOHaKO OOnyweHvl He3HaAYUmenbHble OWUOKYU UTU He004embl, UCNPABIEeHHblEe
CMYOEeHMOM € NOMOUBIO KHABOOSUUX» BONPOCOE NPENOOABAME.
- 7-8 6annoeé evicmasnaemca cmyoenmy, eciu OAH NOIHBIN, PA36EPHYMbILIL Omeem Ha
MOCTABJICHHBIH BOIPOC, 00KA3AMENbHO PACKPbIMbL OCHOBHbBIE NOJOJNCEHUSI Membl; B OTBETE
HPOCIEKUBACTCS YETKAsA CTPYKTYpa, JIOTHYECKask MOCIEI0BATENBHOCTD, OTPaXKaroas CYIHOCTb
PacKpBIBAEMBIX HOHATHH, T€OpUil, siBIeHUH. OTBET U3TI0KEH JTUTEPATYPHBIM S3bIKOM B TEPMUHAX
HayKu. B omeeme donyujenvi He0ouemyl, UCNPABTIeHHble CIYOEeHMOM C NOMOWbIO NPenooasamelis
- 9 oannoe evicmagnaemca cmyoenmy, eciau Oan NOJHLIU, PA3GEPHYMbIL Omeem Ha
TIOCTABIICHHBIH BOMPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, JOKa3aTEIbHO
PACKpBITBI OCHOBHBIE TIOJIOKEHUSI TEMBI; B OTBETE IPOCIEKUBACTCA 4YeTKas CTPYKTYpa,
JOrHYecKasi TOCIe0BAaTENbHOCTh, OTPaXKaloas CYIIHOCTh PAacKPbIBAEMBIX MOHSATHHA, TEOPHH,
ABJICHUN. 3HaHue 06 obOvexme deMoHcmpupyemcs Ha one NOHUMAHUs e20 8 cucmeme OaHHOU
HAYKU U MeHCOUCYunIuHapHulx ceazetl. OTBET H3IIOKEH JHUTEPATYPHBIM SI3BIKOM B TEPMHHAX
Hayku. Mozym Ovims donyujensvl Hedouemsvl 8 onpedeieHUU NOHAMUL, UCNPABIeHHble CIYOeHmMOoM
CamMocmosimenbHo 8 npoyecce omeemd.
- 10 éannoe evicmasnaemca cmyoenmy, eciu OaH HNOJHbIU, PA3GEPHYMbIL Omeem Ha
IOCTAaBJICHHBI  BOINPOC, IOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HAHUH 00 0OBeKTe,
HPOSIBIITIONIASICS B CBOOOAHOM OTIEPHPOBAHUY TOHITUSMHU, YMEHUH BBIICIHUTH CYIIECTBECHHBIC
HECYIIECTBEHHBIE €r0 MPH3HAKH, TNPUYNHHO-CICJCTBEHHBIC CBsI3M. 3HaHHE 00 OO0BEeKTe
JIEeMOHCTpHUpYeTCsl Ha (poHEe MOHMMaHUS €ro B CUCTEME JaHHOM HAayKH M MEXIUCIHUILTUHAPHBIX
cBsizeil. OTBeT (GOpMyIUpPYETCs B TEPMUHAX HAYKH, U3JI0KEH JIMTEPATYPHBIM S3bIKOM, JIOTHYEH,
JIOKa3aTeleH, 0eMOHCIMPpUpYyen agmopcKyr0 NOZUYUIO CIYOeHMdA.

bannw 3a memy évi600amcesa kak cpednuil 6ai1 no 3a0aHHBIM CHLYOEHMY 60NPOCAM, He
cuumasn Koau4ecmeo «HAGOOAWUX» U YMOYHAIOUWUX 60NPOCOS.

Bbannv 3a meKyuiyro ammecmauuro 6bl600AMCA KAK cpeduuﬁ oann no écem memam.

Kpurepuu oneHk# 3a caMOCTOSTEIbHYIO pa0doTy



Peznamenmom BPC npedycmompeno ececo 15 6annos 3a camocmosmenvHylo pabomy
cmyoenma. Kpumepuu oyenxu pazpabomansl, ucxoos u3 603MOMCHOCMU 3aUUMbL CIYOEHMOM 00
mpex 0okna0os (no 5 6annos).

- 0 6annoe evicmasgnaemcsa cmyoeHmy, eciu no020MoGIeH HeKaA4eCmeeHHblll Q0KIA). mema He
packpulma, B W3JI0KEHUU  JIOKJIaJa OTCYTCTBYeT 4YeTKas CTPYKTypa, Joruueckas
NIOCJIEIOBATENBbHOCTD, OTPAKAIOIIASL CYITHOCTh PACKPBIBAEMBIX ITOHATUH, TEOPUH, SIBICHUN.

- 1- fann evicmasnsemcsa cmyoenmy, eciu noO20MOGNEH HeKAYEeCMBEHHbl O0KNA0: mema
PACKpbIma, 0OHAKO 8 U3NONCeHUU O0KIa0a OMCYMCmeyem YemKds CMmpyKmypa OTpa)karouas
CYIIIHOCTh PACKPBIBAEMBIX MOHITUH, TEOPHl, IBJIICHUIA.

- 2 0an1086 6bICMABIACMCA CHLYOCHIY, eCIU NOO20MOBIEH KA4eCMBEeHHbIL 00OKIA0: TeMa XOPOIIOo
packpbiTa, B H3JIOKEHUH [OKJIaga TPOCIEKHUBACTCS YeTKas CTPYKTypa, JIOrM4yecKas
[IOCJIEIOBATENIBHOCTD, OTPaXKarollasi CYLIIHOCTb PACKPbIBAEMBIX IIOHATHH, TEOPUM, SIBICHHM.
Oouaxo cmyoenm He 0CO3HAem C8:13b OAHHO20 NOHAMUSL, MeOPUl, S6NeHUs C OPYeUMU 0ObeKMamu
OUCYUNTUHDL.

- 3 6annoe evicmasnaemcsa CnyoeHny, eciiu no020MmosieH KauecmaeHHblll O0KIA0: TeMa XOPOIIO0
packpeiTa, B U3JOXKEHHH JOKJIAJa TMPOCIEKHBACTCS UETKAs CTPYKTypa, JOrHYecKas
MOCTIEI0BATENbHOCTh, OTPAXKAIOIIas CYIIHOCTh PACKPHIBAEMBIX MOHSATHH, TEOpUM, SBICHUI.
Cmyodenm xopowio anennupyem mepmuHamu Hayku. OOHAKO 3ampyoHsemcs Omeemums HA
oononnumenvHoie sonpocwul no meme doxaaoa (1-2 eonpoca).

- 4 6annoe evicmasnaemca CmyoeHmy, ecyiu n0020MmosieH KaieCmeeHHblll 00KIA0: TeMa XOPOIIOo
packpbiTa, B U3JIOKEHUU [OKJIaJa MPOCICKUBACTCS YETKas CTPYKTypa JIOTMYecKas
IIOCJIEIOBATENBHOCTh, OTPAXAIOWasl CYHNIHOCTb PACKPBIBAEMBIX IIOHATHH, TEOPUM, SIBICHHM.
Cmyoenm c60600H0 anennupyem mepmunamu Hayku. QOOHAKo HA OONOIHUMENbHbIE BONPOCHI NO
meme 0okaada (1-2 sonpoca) omeeuaem moibko ¢ NOMOWbBIO NPENOOABAMEI.

- 5 6annoe evicmasnaemcsa cnmyoennty, eciiu no020MmoeGieH KauecmaeHHblll O0KIA0: TeMa XOPOIIO0
packpbeiTa, B U3JIOKEHWU JOKIANa MPOCISKHUBACTCS UETKas CTPYKTypa JOrHYecKas
MOCTIEIOBATENBHOCTh, OTPAXKAOIIas CYIIHOCTh PACKPHIBAEMBIX MOHSATHH, TEOpUid, SBICHUI.
Cmyodenm c60000HO aneniupyem MepMUHAMU HAYKU, OEMOHCMPUpPYem aemopcKyio NO3UYUIO.
Cnocoben omeéemums Ha donoaHumenbHvle 6onpocst no meme ooknada (1-2 eonpoca).

B pesyabrare, 3ader mno aucuumiimHe «lIloBepxHoctHblie siBiaeHuss B HJIC»
BBICTABJISACTCS CTY/ICHTY B COOTBETCTBHMH ¢ 0a/1J1aMH, YKa3aHHBIMH B MTOTOBOM peHTHHIE!

Ouenka «3autreHo» (0osee 410a/110B) - BBICTABISIETCS] CTYIAEHTY, KOTOPBIM Biaaeer
OCHOBHBIMHU pa3zJiellaMi Y4eOHOW MpOorpamMMbl, HEOOXOAUMBIMU JIJIsl JAIBHEUIIEro OOy4YeHUS U
MO’KET MPUMEHSTH MMOJyYeHHbIC 3HAHUS 110 00pa3Ily B CTaHAPTHON CUTYaIIHH.

OneHka «He3auTeH0» (MeHee 40 6aN10B) - BRICTABIISICTCS CTYACHTY, KOTOPBI HE 3HAET
OonpuIeil YacTH OCHOBHOTO COJAEpPKaHUSI YUeOHOUH MpOorpaMMBbl JUCIHUILTUHBIL, TOTYCKaeT
rpyobie OmHUOKM B (OPMYIHPOBKAX OCHOBHBIX TOHSTHM JUCIHUILUIMHBI W HE yMeEeT
MCMO0JIb30BaTh NOJYYEHHbIE 3HAHUS MPU PEIIEHUN TUMOBBIX MPAKTHUYECKUX 3a/1a4.



