DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIEr0 00Pa30BaHuUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUYECKIH YHHBEPCUTET»

Kadenpa nnxkeHepHbIX TPOOIIEM SKOJIOTHH

IHacnopr 3a4era

IO JUCLHMIIIIMHE «XuMuA TBEPAOTO TCIa U MEXAHOXUMMUS, 2 CEMECTP

1. MeToauKa OLeHKH
3aueT mpoBOIUTCS B YCTHOU opme, o Ouneram. bunet popmupyercs no cneayomemy
NPaBUITY: TICPBBIN BOIIPOC BBIOUpAETCS U3 Arara3oHa BonpocoB 1-21, BTopoit Bonpoc - u3
JMara3oHa BOIpocoB 22-42 (cCOK BOMPOCOB MpUBEEH HIKE). B X071€ 3aueTa npenogaBaTesb

BIIPABE 33/1aBaTh CTYJICHTY JOIMOJIHUTEIBHBIC BOIIPOCH! U3 0011ero nepeyns (1. 4).

®opma OmJiera 11s 3a4eTa
MuHucTepcTBO 00pa3oBaHus U Hayku PO

HOBOCUBUPCKUI @aKkynbTET JIETaTEIbHBIX AIllIapaTOB
I'OCYJIAPCTBEHHBIN

TEXHUYECKHUH Buier Ne........

YHUBEPCUTET 10 JUCUHUIUIMHE «XUMUS TBEPAOTO TEIa U MEXaHOXUMHUS»

1) Onucanue CTPYKTYp B KOOPMHAIIMOHHBIX MoJH3ipax. CTPYKTYpbl CHIIMKATOB.

2) Kakue cymiecTByrOT CIocOObI YCKOpEHHS TBEPAO(Pa3HBIX XUMHUYCCKUX PEAKIHii?

VYr1Bepxknaato: 3aB. kadenpoit UT1D B.B. Jlapnukun
(oamnucs)

( nara)

2. Kpurepuu ouenku

* OtBer Ha OwJieT AJIs 3a4€Ta CUMTAETCS HeyI0BJIETBOPUTEIbHBIM, €CIU CTYJICHT He
JIaeT ONpeieNIeHH OCHOBHBIX MOHSATHH, OIIEHKa cocTaBiseT () 6annos.

* OrtBer Ha OwyerT IS 3a4eTa 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIH CTYJICHT
3aTPYAHSETCS aTh MMOJHBIA OTBET Ha KXKIIBIA U3 TIOCTABIICHHBIX BOIIPOCOB, HE MOXET JaTh
OTBETHI Ha HABOJALINE WM COMTYyTCTBYIONIME Bonpockl. Ouenka coctasiusieT /0-13 6annos.

* OtBer Ha OwyeT JuIi 3ayeTa 3acUUTHIBAeTCA Ha 0a30BOM YPOBHE, €CIIM CTYIEHT
YBEPEHHO OTBeYaeT Ha 00a IOCTaBJICHHBIX BONPOCA, 3aTPYAHSCTCS IOSICHUTH CYHIHOCTh

MIPOIIECCOB, HE MOKET OTBETHTh HAa BOMPOCHI U3 CMEXHBIX TeM. O1ieHka coctasisier 14-17



bannos.

» OrtBer Ha OWJeT I 3a4eTa 3aCUMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIH CTYACHT
OTBeuaeT Ha 00a BOMpOca U CIOCO0SH MOSCHUTH CYITHOCTh MPOUCXOISIINX MPOIIECCOB TEX WU
nHBIX aBieHuil. Onenka cocrasuster 18-20 6annos.

3. I[HIxaja oueHKHn

3aueT cuMTaeTCs COAHHBIM, €CJIM CyMMa OAJJIOB IO BCEM 3aJIaHUSAM OWJIETa OCTABIISICT HE
menee 10 6amioB (13 20 BOZMOXKHBIX).

B oOmieit oreHke Mo AuUCHUILIMHE Oayulbl 3a 3a4eT YYUTBHIBAIOTCS B COOTBETCTBHH C

mpaBuUjIaMun 6aHHBHO-peﬁTHHTOBOﬁ CUCTCMbI, TIPUBCACHHLIMU B pa6oqel71 nporpamme

JUCHATIINHBI.
4, Bonpoce! k 3a4eTy o AucHUIJIMHE «XHMHS TBEPAOro TeJIa U MeXaHOXHUMMS»
Pa3zpen 1

1. 3akpeITble M OTKpBITBIE oOmepauuu cuMMeTpud. OCHOBHBIE  BHJIBI. Marpuiisl
npeoOpazoBanus koopauHat. ['paduueckne u OykBeHHO-IUBPOBBIE 00o3HaueHUs. CodyeTaHue
orepanuil CAMMETPHUH JIPYT C JPYTOM.

2. [IlpoctpancTtBeHHble Tpynnbsl cumMmerpuu. Omnpeznenenue. Pacnpenenenue 1o
KpUcTainueckuM cucteMaM. OO6o3HadueHus. WMHpopmanus B MexIyHapoAHBIX Tabunnax.
Kpucrannorpaduueckuii knacc. Onpenenenue. [Ipumepsi.

3. TpancnauuonHas cumMmerpus. ['pynma tpancnsuuid. Pemerka bpass. Dnemenrtapnas
syeiika. Yucno ¢GopMynbHBIX eAMHUIl B sueiike. IIpaBuiibHble cUCTeMbl TOoueK. YacTHblE U
obmue no3uuuu. CuMmMeTpus no3uuuu. KpaTHOCTb MO3UIMH.

4. OcCHOBHbIE TMOHATHUS, HUCIOJB3YEMble IPU ONHCAHUU CUMMETPUHM KPHUCTAJUIOB:
[IpocTpaHcTBEHHas Tpynmna CUMMETpUH, KpucTauiorpaduyeckuil kimacc, pemierka bpaso,
rpynna bpasa, kpucrauinueckas cuctema.

5. BumsHme xapakTepa XMMHMUYECKON CBSI3M Ha CTIPYKTypy Kpucramua. OCHOBHbIE
MPUHLIMIIBI ONMMCAHUSA KPUCTAUIMYECKUX CTPYKTYP — HMOHHBIX KPHUCTAIOB, METATITMYECKHX
KPUCTAJIJIOB, KOBAJIEHTHBIX KPUCTAJIJIOB, MOJEKYJISPHBIX KPUCTAJIOB. OCHOBHBIE CTPYKTYpPHBIE
tunbl. [TonuMophusM U MOIUTHIIN3M.

6. IlnoTHBlE YNakOBKM B MOJEKYJISPHBIX, MOHOATOMHBIX, OMHApHBIX KpHCTaax.
CTpyKTypbl HINTUHENIEH U IEPOBCKUTOB.

7. Onucanue CTPYKTyp B KOOPJIMHAIIMOHHBIX Nosmdapax. CTpyKTypbl CHIIMKATOB.

8. lu¢pakuus peHTTeHOBCKOTo M3Iy4yeHMs KpucTaulamu. YcnoBus Jlays. YpaBHeHue
Bynbda-bparros. CrpykrypHas ammiautyzaa. YciaoBus mnoracaHus. JMppakuMOHHBIE METOJbI
UCCIIEIOBaHMsl CTPYKTYPbI KpucTamioB. OCHOBHBIE BAPHAHTHI AU(PAKIIMOHHBIX METO0B. Busl

U3ITyYeHUSs], UCTIONb3yEeMOT0 sl AUGPPAKIIMOHHOTO U3yYEHUS CTPYKTYPhl KPUCTAILIIOB.



9. Meton mopomika. OCHOBHbIE NPUHIMUIBL. YpaBHeHHE Bynbda-bparros. daxTopsl,
OTIpeNIeNIAIONINEe MHTEHCHUBHOCTh pediekcoB Ha audpakrorpamMme. DakTop MOBTOPSIEMOCTH
pednekcos. MHpopmanus o CTpyKType, KOTOPYIO 1aeT METO/I IOPOIIKA.

10. Manexkcel Mumnepa. UHaunupoBaHue MOPOITKOBBIX JAH(PpPAKTOrpaMM (Ha MpUMeEpe
KyOuueckoil cucremsl). Pacuer mapamMeTpoB 3JIeMEHTApHOU slYEHKH MO PEeHTreHOrpaduyecKum
JTAaHHBIM.

11. Toueunsie nedextsl B kpuctaymuiax. OcHoBHble BUIBL. becropsaok mo dpenkento u
[otTku. O603HaueHus aedekroB no Kperepy n Bunky. PaBHOBeCHast KOHIIEHTpaIMs TETLIOBBIX
TOYCYHBIX J1e(hEeKTOB.

12.  Toueunsie  gedexTbl, OOYCIOBICHHBIE  HECTEXHOMETPHEH  KPHCTAJIIOB.
Kpazuxumuueckue paBHoBecus. OOo3Haduenust nedektoB mo Kperepy m Bunky. Brumsaue
BHEIIHEH aTMOc(epbl Ha KOHLIEHTPALIUIO TOYEYHBIX 1€(DEKTOB.

13. Touyeunsie nedekThl, 00YCIOBIECHHBIE MPUCYTCTBUEM IMPUMECHBIX aTOMOB. BrusHue
PUMECH Ha KOHLIEHTPAIHIO TOUYEYHBIX J1e()EeKTOB B KPUCTAIUIAX, CKJIOHHBIX K HECTEXHOMETPHUH.

14. DnexTpOHHOE CTPOEHHE METaIOB, JAMAJIEKTPUKOB, COOCTBEHHBIX M IPUMECHBIX
MOJIYIPOBOJHUKOB. CBSI3b AJIEKTPOHHBIX CBOMCTB OKHCIIOB C UX HecTexuoMerpuend. OCHOBHBIE
BU/JIbl HECTEXMOMETPUU B OKCUJAX METAILJIOB.

15. Juddysus B tBepapix Tenax. OcHOBHblE MexaHU3Mbl quddy3un. Beipakenus ans
kox¢p¢unmenta qudpdysun B Kpuctaiax. JHeprus aktuBauuu aupdysuu. duddysus B mnose
MeXaHUYECKUX HampsikeHuit — 3¢ dext ["opckoro.

16. NonHast nmpoBOAMMOCTh B KpHCTa/UlaXx. BiusHHE NPUMECHBIX aTOMOB Ha HMOHHYIO
npoBoauMocTe. M3orepma Koxa-Barnepa. Ilapamerpbl, KOTOpplE MOYKHO TIOJYYHTh U3
TEMIIEpaTypPHOH 3aBUCUMOCTH MOHHOW ITPOBOJIUMOCTH.

17. Qucnokaunu. Onpenenenue. Kontyp u Bektop broprepca. Kpaessle u BHHTOBBIE
JUCIIOKAaLlUU. DHEPTUs AUCIOKALUH.

18. Jucnokamuu. OCHOBHBIC BHJBI ABMXKEHHS AUCIOKAIMA. BnusHue guciokauwii Ha
MeXaHMYEeCKHEe CBOMCTBA TBEPABIX TEI.

19. TloBepxHOCTH KpUCTAIIOB. UeM omnpesenseTcs paBHOBecHas (hopMma Kpucramia?

20. Tuddy3us 1 XuMUYECKHE peaKIuu.

21. Ponbp nuddy3un u ToUeuHbIX Ne(EeKTOB MPH PeakusIX TBepAoe + ra3 u TBEpIoe +
TBEpJIOE.

Paznea 2

22. Kakue ¢akTopsl cienyeT YUUThIBaTh MPU M3YYEHUH peaKkluu TBepaoe + TBeproe?
[ToueMy peakiuu TBepO€ + TBEPAOE BCET/a IK30TEPMUUHBI?

23. KakoBbl 0COOCHHOCTH peaKIuii TBEpJI0€ + TBEPJIOE B CUCTEMaX, TJIe TBEPAbIE Teaa —



OpraHUYECKHUE MOJIEKYIISIPHbIE KPUCTAILIIbI?

24. Kakue cymecTBYIOT CIIOCOOBI YCKOPEHHSI TBEPIO(Pa3HBIX XUMUYECKUX PEaKIuii?

25. PeakunoHHasi CHIOCOOHOCTH TBEP/BIX BEIIECTB. POJIb M1€aIbHOM CTPYKTYPHI.

26. PeakiinonHast cnocoOHOCTB TBEPABIX BelecTB. Poiib 1eexToB.

27. PeakunoHHast ciocOOHOCTh TBEP/AbIX BellecTB. Poib MEXaHUYECKMX HAIPSXKEHUH.

28. PeakunoHHast CIOCOOHOCTH TBEPABIX BemecTB. Ponb auddysumn.

29. PeakunoHHasi CIOCOOHOCTH TBEPABIX BemiecTB. OOpaTHAs CBS3b.

30. Pa3zmepubie 23 (HEeKTh B XUMHH TBEPJIOTO TeIA.

31. Ha3zoBuTe cBOHCTBa TBEPIBIX BEILIECTB, KOTOpPbIE HM3MEHSIOTCS MPU YMEHBIICHUU
pa3mepa 4acTHuil.

32. Yro Takoe pa3zmep yactun? Kak onpenenuts pasmep yacTull CJI0kHON Mopdomorun?

33. Yem oiimuarotcs "cnadwie" pazmepHbie 3OPEKTH OT "CHIIBHBIX"'?

34. Yto takoe "kBaHTOBbIE TOUKHU'"? [loueMy U Kak U3MEHSETCS CHEKTP JIOMUHECLICHIINN
CdS npu ymeHbpIeHHH pa3Mepa 4acTuil?

35. IlpennoxuTe HECKOJIBKO METOJIOB CHHTE3a HAHOPA3MEPHBIX YaCTHII.

36. Kakue HaHOCcHCTEeMBI SBSIIOTCA Ooyiee CTaOMIBHBIMH - TOMOTEHHBIE HIIU
reTeporeHHbIe U noyemy?

37. loHHast IpOBOAUMOCTb CYIEPUOHHUKOB.

38. OOBEKTHI CTPYKTYpPHOTO aHajlu3a B XHUMHHM TBEpAOro Tena. OCHOBHBIE METOJIbI
HCCJIETIOBAHMSI KQXKIOTO U3 OOHEKTOB.

39. HaHokpucTamibsl: onpeneieHue, KiacCu(PpUKaIus, 0COOEHHOCTH CTPOSHUS, YCIOBUS
dbopmupoBanus. CBepXCTpYKTYypbl. MonynupoBanHbie CTPYKTYphI. [lapakpucramisl. OCHOBHbBIE
BU/Jbl HAHOMATEepHAJIOB (HAHOCHUCTEM). MeToabl HX UccieqoBaHMs. MeToapl CHUHTE3a
HaHOKPHUCTAJUIMUECKUX MMOPOIIKOB.

40. TomoxuMuYecKMe€ MW TONOTAKCUAJIbHBIE peakuuu. MeTroa mnpeanecTBEHHUKA.
[Tomy4yenue meTacTaOMIBHBIX (HOPM.

41. YrpaBneHue peakiimOHHON CIIOCOOHOCTHIO TBEP/IBIX BEIIECTB.

42. TIpuMeHeHus: XUMHUH TBEPJIOTo Tena B (papmManiuu 1 MaTepualoBeICHUH.



