NMPOrPAMMA-MUHUMYM
KaHAMOaTCKOro aKk3ameHa no crneyuanbHOCTU
01.04.07 "®dun3nka KOHAEHCUPOBAHHOIO COCTOAHUA"
no pManKo-maTeMaTM4eCKUM U TEXHUYECKUM HayKam

BBeneHue

B ocHoBY HacTosiLLEen NporpamMmMbl NONOXeHbI OCHOBHbIE pasaenbl (OUsnKu
KOHAEHCUPOBAHHOIO COCTOSIHUS, KacaroLnecs OCHOBHbIX hrsmnyeckux npobnem gaHHoOwM
obnactn.

Mporpamma paspaboTaHa aKCcnepTHbIM COBETOM BhicLueln aTTecTauMOHHOM KOMUCCUK
MuHuctepcTBa obpasoBaHus Poccunckon degepaumm no pusnke npm yyactmm
MockoBckoro rocygapctseHHoro yHmsepcuteta um. M.B. JlomoHocoBa, NHCTUTyTa
dpusmkn metannos YpO PAH, ®UAH um. I.H. Jlebegesa n NHctutyta metannyprium
nm. bankosa PAH.

1. Cunbl cBA3M B TBEpAbIX Tenax

OneKTpOoHHast CTPYKTypa aTOMOB. XMMUYecKasi CBSI3b U BarIeHTHOCTb. TUMbl CUST
CBs13M B KOHAEHCUPOBAHHOM COCTOSIHUW: BaH-Aep-BaanbCcoBa CBA3b, MOHHas
CBS3b, KOBANeHTHas CBA3b, MeTannmyeckas CBAa3b.

Xnmmnyeckas cBs3b 1 6nmxHun nopsaok. CTpykTypa BewecTsa
HeHanpaBneHHbIM B3anmoaenctaneM. lNpumepbl KpUCTanNIMYecKknx CTpykTyp,
OTBeYalLWmX NAOTHBIM YNakoBKaM LWapoB: npoctas Kybunyeckada, OLK, MUK,
MYy, ctpykrypa tuna CsCl, Tuna NaCl, ctpyktypa Tvna nepoBckuta CaTiO3.
OcHoBHble CBONCTBA KOBaNeHTHOM cBA3N. CTPYKTypa BELLECTB C KOBANEHTHbIMU
cBasamu. CTpykTypa BeLwecTB Tuna ceneHa. [mbpuamsaums aToMHbIX
opbutanen B Mmonekynax u kpucrtannax. CTpyktypa Tuna anvasa v rpagura.

2. CummeTpus TBepAbIX Ten

Kpuctannunyeckme n amopdgHble TBepable Tena. TpaHCnaunoHHas
WHBapWaHTHOCTb. ba3nc n kpuctannuueckas CTpykTypa. OfieMeHTapHas a4einka.
Avenka BurHepa - 3entua. PeweTtka bpaBe. Obo3HayeHus y3nos, HanpasfeHum
n nnockocTten B kpuctanne. ObpaTHasa pelweTka, ee cBoMcTBa. 30Ha
BpunntoaHa.

ONeMeHTbl CUMMETPUN KPUCTANOB: NOBOPOTbI, OTPAXKEHUS, MHBEPCUSA,
WHBEPCUOHHbIE NOBOPOThLI, TpaHcnaumu. Onepaumm (npeobpasoBaHuns)
cUMMeETpUn.

OnemMeHTbl Teopun rpynn, rpynnbl CMMMeTpun. Bo3amoxkHble Nopsiakm
NMOBOPOTHbIX OCen B kKpucTanne. NpocTpaHCTBEHHbIE N TOYEYHbIE IPynMbl
(kpucTannuyeckmne knaccol). Knaccudgukaums pewetok bpase.

3. AedhekTbl B TBEpAbIX Tenax

ToyeuHble gedekTbl, X obpasoBaHue u auddysmsa. BakaHcum n mexysenbHble
atomsbl. [ledpekTbl PpeHkens u LLoTTku.

JInHenHble nedekTbl. Kpaesble 1 BUHTOBbIE Ancnokaumn. Ponb gucnokauum B
nnactunyeckon geopmaumm.

4. Oudbpakumua B Kpuctannax

PacnpocTtpaHeHue BomnH B kpucTannax. Angpakunsa peHTreHOBCKUX JyYen,
HEMTPOHOB U 3MNEKTPOHOB B KpUcTanne. Ynpyroe v Heynpyroe paccesiHme, nx
OCOBEHHOCTMW.



Bparrosckue oTpaxeHusi. ATOMHbIN U CTPYKTYPHbIN doakTopbl. Judpakumsa B
amopdHbIX BELLECTBaAX.

5. KonebaHusa peweTku

KonebaHusa kpuctannmyeckon peLlleTki. YpaBHEHMsST ABMKEHUA aTOMOB. [pocTas
N CNOXHas OAHOMEPHbIE LIeNOYKN aTOMOB. 3aKOH ANCNEePCUnN ynpyrnx BOJH.
AKycTnyeckme n ontudeckune konedaHmna. KeaHtoaHune konedaHunin. POHOHLI.
OneKTpoH-HOHOHHOE B3anMO4enCcTBUE.

6. TennoBble CBOUCTBA TBepAbIX Ten

TennoemkocTb TBepAbIX Ten. PeweToyHas TenfioeMKoCTb. ONeKTPOHHas
TennoeMKocTb. TemnepaTypHas 3aBUCUMOCTb PELLETOYHOW U 3NIEKTPOHHOMN
TENMOEMKOCTW.

Knaccuyeckasa Teopus TensioeMKOCTU. 3aKOH paBHOMEPHOIO pacnpeaeneHus
9Heprumn no creneHsm cesoboapbl B Knaccudeckon guamke. ['paHmubl
cnpaBedsIMBOCTU KNacCU4YeCckon TeOpUN.

KBaHTOBas Teopus TENNIOEMKOCTM o ArHWTenHy n [ebato. MNpenenbHbie
Cny4au BbICOKMX W HU3KNX TemnepaTyp. TemnepaTtypa debas.

TennoBoe paclmpeHune Teepabix Ten. Ero omnsnyeckoe nponcxoxageHue.
AHrapmMoHuyeckme konebaHus.

TennonpoBOAHOCTbL peLleTovHas 1 anekTpoHHas. 3akoH BungemaHa - ®paHua
OS5 9NEKTPOHHOW TENI0EMKOCTU U TENNONPOBOAHOCTN.

7. 3ﬂeKTpOHHbIe cBoMCTBa TBepAbIX Ten

OneKTpOHHbIE CBONCTBA TBEPAbIX TEN: OCHOBHbIE 3KCNEPUMEHTanbHbIE OaKThbI.
MpoBoanmocTb, addekT Xonna, TepmoI[C, hoToNnpoBOAUMOCTb, ONTUYECKOE
nornowieHme. TpygHoOCTM 06bACHEHUSA 3TUX (PAKTOB Ha OCHOBE KIlaCCU4eCKOM
Teopuun Opyae.

OcHoBHble NpnbNuxxeHnsa 30HHOW Teopun. 'paHnyHble ycnosust bopHa -
KapmaHa. Teopema Bnoxa. bnoxosckue yHkumMn. KBazmmmnynsc. 30Hbl
BpunnioaHa. SHepreTnyeckme 30HbI.

BparroBckoe oTpaxeHue aNeKTPOHOB Npu ABWXKEHUM NO Kpuctanny. MNonocaTbin
CMEKTP aHepruu.

MpnbnumxkeHne cMnbHOCBA3aHHbLIX 3NEKTPOHOB. CBA3b LUMPUHBI pa3peLLeHHON
30Hbl C MEPEKPLITUEM BOJTHOBbIX (DYHKLMI aTOMOB. 3akoH ancnepcunn. TeH3op
obpaTHbIX 3(PPEKTUBHBLIX MaccC.

MpubnumxeHne NoYTK CBOOBOAHBLIX ANEKTPOHOB. BparroBckme oTpaKeHns
9NEeKTPOHOB.

3anonHeHne aHepreTUyYecKnx 3oH anekTpoHamu. NoBepxHocTb depmu.
MnoTHOCTb cocToAHMI. MeTannbl, AN3NEKTPUKA 1 NONYNPOBOLAHMKM.
MonymeTannsl.

8. MarHuTHble CBOMCTBA TBepAbIX Ter

HamarHmyeHHOCTb 1 BOCNPUUMYMBOCTL. [InamarHeTMkn, napamarHeTukn u
deppomarHeTmkn. 3akoHbl Kiopun 1 Kiopu - Bencca. NapamarHetnsm n
AnamarHeTM3m 3f1IeKTPOHOB NPOBOAMMOCTW.



o [lpupoaga deppomarHetTnama. ®a3oBbii Nnepexon B heppomarHutHoe
cocTtosaHue. Ponb 06meHHOro B3anmogencTams. Touka Kiopu un
BOCNPUMMYMBOCTb (beppomMarHeTumka.

e ®eppomarHuTHble goMeHbl. [TpUyYnHbI NosBNEHUs AOMEHOB. [JOMeHHble rpaHuLbl
(bnoxa, Heens).

e AHTU(peppomarHeTnkn. MarHnTHasa cTpyktypa. Touka Heenda. BocnpunmumneocTtb
aHTudeppomarHeTmkos. PeppumarHeTmkn. MarumtHas CTpykTypa
deppuMarHeTMKOB.

e CnuHOBbIE BOSIHbI, MarHOHbI.

e [IBMXXEeHWe MarHUTHOro MOMeHTa B NOCTOSAHHOM U NEPEMEHHOM MarHUTHbIX
nonsx. ONeKTPOHHbIN NapaMarHUTHbIN pe30HaHC. A4epHbIN MarHUTHbIN
pe30HaHC.

9. OnTU4YeckKkne N MarHUTooNTUYECKMe CBONCTBA TBepAbIX Ten

o KomnnekcHas ananekTpuyeckasi NPOHNLAEMOCTb U ONTUYECKMNE NOCTOSHHbIE.
KoadppuumeHTbl nornowweHnsa n otpaxeHusi. CootHoweHuss Kpamepca-KpoHura.

o [lornoweHns ceeta B NONynNnpoBOAHNKAX (MEX30HHOE, NPUMECHOE MornoLeHne,
nornowieHme cBoboaHbIMM HOoCUTENAMU, pelieTkon). OnpeaeneHne 0OCHOBHbIX
XapakTepuCcTUK NoNynpoBOAHNKA U3 ONTUYECKUX NCCNeaoBaHUN.

e MarHutoontuyeckue acppektbl (adpdekTbl Papagesn, Poxrta n Keppa).

e [lpOHMKHOBEHME BbICOKOYACTOTHOIO MOSisi B NPOBOAHUK. HopManbHbIN 1
aHoMarslbHbIN CKUH-3PPeKTbl. TonwmHa CKUH-CIOoS.

10. CBepxnpoBOAUMOCTb

o CaepxnpoBogumocTb. Kputnyeckas TemnepaTtypa. BeicokoTemnepaTypHble
cBepxnpoBoaHunkn. dddekt MencHepa. Kputndeckoe none n KpUTUYECKUI TOK.

o CBepxnpoBOAHUKN NEPBOro U BTOPOro poaa. Ix marHuTHble cBoncTBa. Buxpu
Abpukocosa. [MMybrHa NPOHNKHOBEHNS MarHUTHOro nong B obpaseL.

e  OddekT [)xo3edcoHa.

« KynepoBckoe cnapusaHue. [InnHa KorepeHTHOCTU. DQHepreTuyeckas Lerb.
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MpumeyaHue. [Npu Nod2omoesKe K 3Kk3aMeHy o npoapamMmmMme mexHU4YeCcKUx Hayk ocoboe
B8HUMaHue Heobxodumo obpamumsp Ha pa3desibi 7-10 npoepammabi.



