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B OCHOBY Hacmo;m;eﬁ npoecpamvmbsl nOJNOHCEHbL OCHOBHbLE paBdeﬂbl gbus’uku KOHaeHCMPOGCZHHOZO
COCMOAHUA, Kacarnujuecst OCHOBHblLX cj)us'uquKux I’lp05.71€./l/l oanHou obracmi.

1. Cniibl cBSI3M B TBEPABIX TeJax

DNEeKTpOHHAs CTPYKTypa aTOMOB. XUMHUYECKasl CBSI3b M BAJIGHTHOCTb. THIIBI CUIT CBSI3H B
KOHJICHCHUPOBAaHHOM COCTOSIHUU: BaH-/I€p-BaalbCOBa CBs3b, HOHHAS CBS3b, KOBAJICHTHAs CBS3b,
MeTaJlJIN4ecKast CBSI3b.

XuMHuuecKas CBsI3b M OMKHUNA opsaoK. CTpyKTypa BellecTBa ¢ HeHANpaBJIeHHBIM
B3auMoeicTBreM. [IpuMeps! KpUCTAIIIMYECKUX CTPYKTYP, OTBEYAIOUIUX IJIOTHBIM yITAaKOBKaM
mapoB: npocras kyondeckas, OLIK, 'K, I'TTY, crpykrypa tuna CsCl, Tuna NaCl, ctpykrypa
tumna nepoBckuta CaTiOs.

OCHOBHBIE CBOMCTBA KOBaJICHTHOM CBsI3H. CTPYKTypa BELIECTB C KOBAJICHTHBIMU CBSI3SIMU.
CtpyKTypa BemecTB TUMA ceieHa. [ uopuausamnusi aTOMHBIX OpOUTaNell B MOJIEKYIax U
kpuctayax. CTpykTypa Tumna aiMasa u rpadura.

2. CummeTpus TBEPAbIX TeJl
Kpucrannuyeckue u amopdubie TBep/bie Tena. TpaHCIsIIHOHHAsS MHBAPHAHTHOCTG. ba3uc u
KpHUCTaJUIMYECKas CTPYKTypa. DieMeHTapHas sueiika. fueiika Burnepa — 3eiitnia. Pemerka
Bpase. O603Ha4eHus y310B, HAIPABJICHUH U IJIOCKOCTEH B kpucTayuie. OOparTHas pelierka, ee

cBoiicTBa. 30Ha bpusuttosHa.

OeMeHTBl CUMMETPUHN KPUCTAIJIOB: TOBOPOTHI, OTPAXKEHUS, THBEPCHSI, ”HBEPCHOHHBIE
HOBOPOTHI, TpaHcsiuuu. Onepanuu (mpeodpa3zoBaHusl) CHMMETPHUH.

DnEeMEHTBI TEOPUH TPYII, TPYIIIBI CHMMETPpUH. BO3MOXKHBIE IOPSAAKN TIOBOPOTHBIX OCEH B
kpuctamie. [IpocTpaHCTBEHHBIE U TOUEUHbIE MPYMNIbI (KPUCTAUINYECKHUE KIIACCHI).
Knaccudukanus pemerox bpase.

3. le(pekThI B TBEPABIX TeJIaX

Toueunsie nedexTrl, ux odpazoBanue u nuddy3us. Bakancuu u Mexy3eabHbIE aTOMBI.
Hedexrsr @penkens u LorTku.

Jluneiinbie nedextel. KpaeBble 1 BUHTOBBIE AMCIOKAaIUU. Ponb quciokanuii B miacTu4eckoi
nedhopmaruu.

4. Iuppaknusi B KPUCTALIAX

Pacnpoctpanenue BoiH B Kpuctamiax. Judpakius peHTTeHOBCKUX JTydei, HEUTPOHOB U
JIEKTPOHOB B KpPUCTAJLIE. YIIPYTrO€ U HEYIIPYTO€ paccesHue, UX OCOOEHHOCTH.

Bbparrosckue orpaxeHus. ATOMHBIN B CTPYKTYpHBIN (hakTophl. Judpakius B aMoppHBIX
BEI[ECTBAX.

5. KonteOanus pemeTku



Konebanus kpucTaainieckoil pemeTky. Y paBHeHUs IBHKeHU aToMOB. [Ipoctas u crnoxHast
OTHOMEPHBIE LIETTOYKH aTOMOB. 3aKOH JUCIEPCUN YIPYTUX BOJIH. AKYCTUYECKHE U ONITHYECKHE
kosiebanus. KBantoBanue konebanuii. DoHOHBI. DNeKTPOH-(POHOHHOE B3aUMOICHCTBHE.

6. TeruioBbIE CBOMCTBA TBEPABIX
TeJ

TenmoeMkocTh TBCPABIX TCII. Permrerounas TeniI0eMKOCTb. 3H€KTpOHHa}I TCIIIIOCMKOCTB.
TeMneparypHasi 3aBUCUMOCTb PEIIETOYHOU U SJIEKTPOHHOUN TEMIOEMKOCTH.

Krnaccuueckas Teopus TEIUIOEMKOCTH. 3aKOH PABHOMEPHOTI'O PaCIpEIEIICHNs SHEPTUU 110
CTETIEHSM CBOOO/BI B KJIACCHUECKON (hr3uKe. I'paHUIIbl CLIpaBEIJIMBOCTH KIIACCHUECKOM TEOPHH.

KBanroBast Teopust TeruioeMKocTH 1o DifHmrelny u Jlebato. [IpeaenbHbie ciyyan BHICOKUX U
HU3KUX Temneparyp. Temneparypa Jlebast.

TemoBoe pacmupenue TBepAbiX Tel. Ero ¢pusnueckoe mpoucxoxaeHue. AHTapMOHUYECKIE
KOJIeOaHusl.

TermmonpoBOAHOCT pEUIETOYHAS U ANIEKTPOHHAs. 3aKoH Buaemana — @paHia asis 3JeKTPOHHOM
TCIINIOCMKOCTU U TCIJIOIIPOBOJHOCTH.

7. DJeKTPOHHBbIE CBOHCTBA
TBEPABIX TeJl

DNEKTPOHHBIE CBOMCTBA TBEP/IBIX TEJNl: OCHOBHBIC SKCIIEPUMEHTANbHBIC (DaKThI. [[pOBOIUMOCTS,
adpdext Xomra, TepmoI/IC, hoTONMPOBOAMMOCTD, ONTHYECKOE ToTJIomeHre. TpyaHocTH
00BsICHEHUS TUX (PaKTOB HA OCHOBE KJIacCHUecKor Teopuu Jpyne.

OcHoBHBIE TPUOIMKEHUS 30HHOM Teopuu. I'pannunbie ycnoBusa bopuna — Kapmana. Teopema
broxa. biioxosckue pynkiuu. Kpazunmiynsc. 30061 bprinmtosna. DHepreTHYecKre 30HEbI.

BparroBckoe oTpaxkeHue 3JIEKTPOHOB MPU JBMKEHUU 110 Kpuctaiuty. [loocarsiii ciektp
SHEPTUH.

[TpubimxeHne CUITbHOCBA3aHHBIX YJIEKTPOHOB. CBS3b IMMPUHBI PA3pPEIICHHON 30HBI C
NEPEKPBITHEM BOJIHOBBIX (DYHKIIMI aTOMOB. 3aKOH aucnepcuu. TeH3op oOpaTHbIX 3P PeKTUBHBIX
Macc.

[TpubnmkeHne mouTu CBOOOIHBIX AJIEKTPOHOB. BparroBckue oTpaskeHus 3IEKTPOHOB.

3anoJIHEHHE SHEPreTUUECKUX 30H 3eKkTpoHamu. [ToBepxHocTe @epmu. [11OTHOCTH COCTOSTHUA.
Merassl, AMIEKTPUKYU U TOJIYIPOBOAHUKH. [TomyMeTasl.

8. MarHuTHbIe CBOMCTBA TBEPABIX
Tea

HamaramueHHOCTh ¥ BOCTIPUUMYHUBOCTD. J{lHaMarHeTnku, mapaMarHeTUKu U peppoMarHeTUKH.
3akonbl Kropu u Kropu — Beiicca. [TapamarneTusm u qjuamMarHeTu3m 3JI€KTPOHOB
MPOBOJIUMOCTH.



[Ipupona peppomarnernzma. dazoBelii nepexona B eppoMarHuTHoe cocTosiHue. Poib
obmenHoro B3anmoelicTBus. Touka Kiopu 1 BocCpuUMUYHUBOCTh (peppOMarHeTHKa.

®deppomMarHuTHbIC ToMeHBI. [IpuunHbl mosiBieHus 1oMeHOB. JlomenHble Tpanuilbl (bioxa,
Heemns).

AnTtndeppomarnetuku. MarautHas ctpykrypa. Touka Heensi. BocmpuuM4uBOCTS
anTu(eppomarHeTukoB. deppruMarHeTuku. MarauTHas CTpykTypa (pepprMarHeTUKOB.

CHuHOBEIE BOJIHBI, MAarHOHBI.

I[BI/DKGHI/Ie MAaroMuTHOro MOMCHTA B ITOCTOAHHOM U ICPECMCHHOM MArHUTHBIX IOJIAX.
DJIEKTPOHHBIN NTapaMarHUTHBIN pe30HaHC. SAAepHbIi MarHUTHBIA PE30HAHC.

9. OnTnuyeckue u
MATHUTOONTHYECKHE CBOMCTBA

TBEPAbIX TEJ

KommuiekcHas nuanexTpuyeckas IpOHUIIAEMOCTh M onTHYeckue moctostaabie. KoadduumenTsr
noryoeHus u orpaxkeHus. Coornomenus Kpamepca—Kponwura.

[Tornomenus cBera B MOJYNIPOBOAHUKAX (MEXK30HHOE, IPUMECHOE MOTJIOIIEHHUE, OTJIOIEHUE
CBOOOJHBIMU HOCUTEIISIMH, penieTkoi). OnpeaeneHne OCHOBHBIX XapaKTePUCTHK
IOJIyIIPOBOJHUKA U3 ONTHUYECKUX MCCIEAOBAHUN.

MarnauTtoontuueckue 3pdextor (3 dexrsr Dapanes, Poxra u Keppa).

[IpoHUKHOBEHME BBICOKOYACTOTHOIO I10JIS B TPOBOHUK. HOpMasnbHbI 1 aHOMAJIbHBIN CKUH-
s dexTor. Tommmaa CKUH-CIIOS.

10. CBepxnpoBoAMMOCTH

CeepxmpoBoaumocTh. Kputrueckas temnepaTtypa. BeicokoTeMmepaTypHble CBEpXITPOBOIHUKH.
Dddext Meiicuepa. Kpurndeckoe moie ¥ KpUTHUECKUN TOK.

CBepXIPOBOIHHUKY TIEPBOTO M BTOPOro poja. MIx maruuTHbIe cBOMcTBAa. Buxpu AGpuKocoBa.
I'myOuHa MpOHUKHOBEHUSI MATHUTHOTO T0JIs1 B 00pasell.

Dddext JIxo3edcona.

Kyneposckoe criapuBanue. [[nrHa KOrepeHTHOCTH. DHEpPreTuIecKas meb.
OcHoBHasi JiuTEepaTypa

Kuttens Y. Beenenue B pusuky tBepaoro tena. M.: Hayka, 1978.

Amkpodt H., Mepmun H. ®usuka tBepaoro temna. T. I, II. M.: Mup, 1979.

Vapt Y., Tomcon P. ®uszuka tBepaoro tena. M.: Mup, 1969.

3aiiman JDx. [IpuHuune! reopun tBepaoro tena. M.: Mup, 1974.



[TaBnos I1.B., XoxnoB A.®. ®usuka tBepaoro tena. M.: Beicur. mk., 2000.
Boncosckuii C.B. Maruerusm. M.: Hayka, 1971.
bonu-bpyesuu B.JI., Kanamnukos C.I'. @uzuka nonynposoanukos. M.: Hayka, 1979.

[Imuar B.B. Beenenne B ¢pusnky ceepxmnpoBoaumoctu. ML HMO, M., 2000.
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