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PABOYASA NMPOrPAMMA YYEBHOU ONCUUMIIUHDI
51.B.08 ®u3uka KoHAEeHCUPOBAHHOIrO COCTOAHUSA

1. Koa 1 HauMeHOBaHMe HanpaBreHUs NoAroToBKU:
03.03.02 dun3uka

2. MNpocdunb NOAroToBKM:

dusnka TBEpO0ro Tena

3. Keanudmkaumsa BbinyCkHUKa: 6akanasp

4. dopma oby4yeHuUA: o4Hasa

5. Kacheppa, oTBeyarLwan 3a peanmsaumio QUCLUMNIUHDI.

kadeapa dusnkm TBEPOOro Terna u HAHOCTPYKTYD

6. CoctaBuTENM NPpOrpaMmmbl:
HNomLweBckag 9senvHa NaBnoBHA, JOKTOP dMU3NKO-MaTeEMaTUYECKUX HayK, npodeccop

7. PekomeHOgoBaHa:
kadeapon du1snKku TBepAoro Tena u HaHOCTPYKTYP, npoTokosn oT 31.08.2019r. Ne1

8. YuebHbIn roa:2019/2020 CewmecTp: wecrtoun



9.llenu n 3apgaum y4e6HON ANCLUNIINHDI:

- 03HaKOMSIEHME CTYAEHTOB C OCHOBHbIMW MPUBIIKEHUSIMU, WCMONb3yeMbIMU B U3MKE
TBEPAOro Tena npu MOAENMPOBaHMM 30HHOTO CcrekTpa B npubnmwkeHun Xaptpu-Poka c
Nepuoanyeckum noTeHumanom, Ha OCHOBE camMocoriiacoBaHUst 3ekTUBHOIO NepuoanyYeckoro
noTeHumMana Kpucranna;

-popMMpOBaHNE 3HaAHWA O PyHAaMeHTarbHbIX CBOMCTBaxX TBEpAblX TeN Ha OCHOBE 30HHOW
Teopuu;

-yCBOEHME OCHOB aTOMHOIO W 3MEKTPOHHOIO0 CTPOEHUS TBEPAbIX TEN U UX onpeaensiowero
BMUSIHMS HA ONTUYECKME U 3ANEKTPOodU3NYeckne CBONCTBRA.

10. MecTo y4yebHOM gucumnnuHbl B cTpyktype OOI:
OucumnnuHa «Pusmka KOHAEHCUPOBAHHOIO COCTOSIHUSA» OTHOCUTCS K BapyaTUBHOW YacTu
6roka b1.

11. KomneteHumun oOy4arouwerocsi, c¢opmupyemMmble B pe3ynbTaTe OCBOEHMUA
ANCLUMUNNWHDbI;

KomneTteHumsa [MnaHnpyemble pe3ynbTaTbl 00y4eHus
Kon HassaHune
OTlK- | cnocobHoCTLIO ncnonb3oBaTb B | 3HaTb OCHOBHbIE ONpeaeneHnsl n CBOMUCTBa

1 npodeccnoHanbLHon nesaTenbHOCTH
0a3oBble eCTeCTBEHHOHay4YHble 3HaHus,
BKMOYasa 3HaHWS O npegmMmeTte U obbekTax
n3yyeHus, MeTogax  uccrnegoBaHuA,

KOHOEHCUPOBaHHbLIX TBEpAbIX Ten, Cunbl
CBA3M B TBepAbIX Teriax, TOYEYHY U
TPaHCNASLUMOHHYIO CUMMETPUIO,
B3aMMHOODOpaTHbIN ~ BEKTOpHbIN  6Hasuc

COBPEMEHHbIX KOHLENUMAX, OOCTUXKEHUSAX
N OrpaHNYEHUSIX ECTECTBEHHbIX HayK

OrK-

CNoCcOBHOCTBIO Mcnonb3oBaTb 6as3oBbie
TeopeTnyeckune 3HaHMS
dyHOaMeHTanbHbIX pasgenoe obwen wm
TeopeTmyeckon uanMku gnsa peleHus
npodeccnoHanbHbIX 3a4au

MK-4

CNOCOBHOCTBIO MPUMEHSITb Ha MNpaKkTUke
npodpeccunoHarnbHble 3HaHUS U YMEHMs,
MONyYeHHbIe NMPU OCBOEHUW NPOUIbHBIX
hr3nyecknx ancumnnH

peweTkn. [JormkeH 3HaTb OCHOBbl 30HHOW
Teopun  TBepAblX TeN UM OCHOBHblE
9NEKTPOHHbIE CBOWNCTBA MeTannos,
NnosTlynpOBOAHUKOB U OUINEKTPUKOB , YMETb
NpaBubHO NPUMEHATb (PyHOAMEHTanbHble
npeacraBneHns 06 aTOMHOM n
9NEKTPOHHOM CTpOeHUn Ans obbACHeHus
ONMTUYECKUX U ANEKTPOU3NYECKNX CBOUCTB
pasnU4YHbIX TBEpPAObIX Ten; 3HaTb
Knaccudgukaumio gedektoB B TBepabIX
Tenax W OCHOBHble TUMbl XUMUYECKUX
CBA3er; YyMeTb OnucbiBaTb pPasfunyHble
KOHOEHCUPOBAHHbIE COCTOAHNSA

12. O6beM AUCUMNNMHbI B 3a4€eTHbIX eanHMuax/vyac. — 2/72.

dopma NpoMeXXyTO4YHOM aTTecTauum 3a4eT C OLEHKON

13 Buabl yue6Homn paboThbl

TpyaoemMKoCcTb
Bua yuebHon paboThl Bcero No cemecTpam
7 cemecTp
AyOMTOpPHbIE 3aHATUS 34 34
B TOM yncne: nekumm 34 34




npakTn4yeckme

nabopaTtopHbie

CamocTodartensHas pabota 38 38
dopma NPOMEXYTOUHOW aTTecTauum 3a4€eT C OLEHKOM | 3a4eT C OLeHKON
Utoro: 72 72

13.1. CopepxxaHne AUCLMUNIIUHBI

Ne HanmeHoBaHue pasgena
n/n AVNCLMNNNHBI CopgepxaHve pasgena QuCLUninHbI
MpubnuxeHUs B TBEPAOM HepenaTtueuctckoe npubnumxenune, 1-oe n 2-oe agmabartmyeckoe,
1 Tene. OOHO3MNEKTPOHHOE NPUBNIMKEHNe
BonHoBas dyHKkums B Buae onpegenutens CnaTtepa, npubnuxeHus
2. YpaBHeHune XapTtpu —Poka . XapTtpu-®oka u XapTpu, obOMeHHOe B3aMMOAENCTBUE, OOMEHHbIN
noteHuman, Teopema KynmaHca. MeTop camocornacoBaHus.
TpaHCcnAUNOHHAs CUMMETPUS 1 . o .
3 NEPMOAMMECKMH NOTEHLMAN B pynnbl TpaHcnAumMi. SdEKTUBHBLIN NEPUOANYECKUA NOTEHUMan B
' P Kpuctanne. Teopema bnoxa.
KpucTannax
30HHOE NDUBAVIKEHNE 1 ObpaTHas pelueTKka, B3aMMHOOOpATHbIN BEKTOPHbIA 6a3nc pelleTkn B
4, 30HLI Bp AAIOoHE mMaTpuyHOM npeacTtaBneHun. 30Hbl  bpunnioaHa.  3JkBMBanNeHTHbIE
P COCTOsIHMA B KpucTanne. [paHnyHble ycrnosust bopHa-Kapmana.
PaspeLueHHble 1 YpaBHeHve KBaHTOBaHMA ANS Nepuoauyveckon yactu dyHkuum bnoxa.
SAMDELLEHHBIE 30Hb! 3aBuCUMOCTb OT BOJMHOBOrO BekTOpa. [pynna BOMHOBOrO BeKTOpa.
5. S(b(;))eKTMBHaﬂ Maccé MpuBeOEeHHbIN N HEMpUBELEHHbIN 30HHbIA CMEKTP. 3akoH AMcrnepcuu
3Heprum B kpucTtanne. PaspelleHHble ©  3anpeleHHble  30Hbl.
KBasuyacTuL, B KpucTanse. 3NEKTPOHBI 1 AbIPKM.
MNOTHOCTb 3NEKTPOHHbIX @PyHKUMA NNOTHOCTU cocTosiHMA. OcobeHHocTn BaH-XoBa. YpoBeHb
6. COCTOSIHUIN. QHeprusa epmu. depmu. NoBepxHocTb Pepmu B MeTannax.
MeTopg cnabon cBsi3n. Mogens nycton peweTtku. MeToq CUnbHON CBA3MW.
7 MeToabl pacyeTa 30HHOro Mpumepbl 30HHOrO cnekTtpa gna 0D, 1D, 2D, 3D kpuctannos. MeTtoabl
' cnekTpa. npucoeauHeHHbIX nrocknx BosiH [1INB, opToroHann3oBaHHbLIX MNOCKMX
BonH Ol1B, nceBgonoTeHunana.
MeTanmbi, NonynpOBOAHMKA U 30HHbIE CneKkTpbl S,p-meTannoB u d-metannoB. 30HHbIE CMNEKTPbI
8 mane;a KU B 30HHOM anmasa, KpemHusi, repmanHus, nonynpoogHukos A3B5. [llpamble w©
' A g HenpsiMble nepexopgpl. MpsAMO30HHbIE " HEenpPsAMO30HHbIEe
npubIKEHn NOMYNPOBOAHNKN. Y3KO30HHbIE U LIMPOKO3OHHLIE NOMNYNPOBOAHMKM.

13.2. Pasgenbl gucumninuHbl U BUAbI 3aHATUN

Buapbl 3aHsaTUI
Ne HanmeHoBaHue pasgena (4acos)
n/n AVCUMANTIAHBI CamocTosaTenbHas
JNlekumm | TNpaktnyeckme| JabopaTopHble pa6ora Bcero

1 MpubnuxeHns B TBEPOOM > 6 11
Tene.

2 YpaBHeHune XapTpu —doka . 5 6 11

3 TpaHCcNAUMOHHaa CUMMETPUS n 4 6 10
nepuoanyeckuin noTeHuman B
Kpuctannax

4 30HHOE npubnuxeHe u 4 4 8
30Hbl BpnnntoaHa

5 PaspelueHHble " 4 4 8
3anpeLleHHble 30HbI.




OdbdekTnBHas macca
KBasu4actuy B
Kpuctanne.
6 MnoTHoCTb QNEKTPOHHbIX 4 4 8
COCTOSIHUNA. OHeprus
depmu.
7 MeTogbl pacyeTa 30HHOMO 4 4 8
crekTpa.
8 MeTtannbl, NonynpoBOAHWNKA 4 4
W OW3NEKTPUKN B 30HHOM
npubnmxeHum
UToro: 34 38 72

14. MeToanyeckue ykasaHmMsa Ans ody4aroLWmxXca Nno 0OCBOEHUIO AUCLUMNIIUHDI

N3yyeHne ancuunnuHbl npegycMmaTpyBaeT OcyLlecTBreHne y4ebHom AeaTenbHOCTN COCTOSALWEN U3
ABYX 4acTten: obyvyeHuss CTyOQeHTOB npenogasatenieM W CamoCTOATENbHOW y4yebHOW OeATenbHOCTH
CTYAEHTOB MO U3yYEeHWIO AUCLMNINHDI.

B yyebHOM npouecce wucnonb3ylTcs cnegywwme obpasoBaTtenbHble TexHonorun. [lo
obpasoBaTtenbHbIM dopMam: rfekuun; nabopaTopHble 3aHATUS; UHAMBMAYyanbHble 3aHATMA. [lo
npeobnagarowym mMetogam u npuemam obyyeHus: 06bACHUTENbHO-UNMKCTPaTUBHBIE (0OBSCHEHME,
Nnokas—aemMoHCTpaumsl yuebHoro matepuana v ap.); akTuBHble (aHanu3 y4ebHOM 1 Hay4YHOW NuTepaTypbl,
COCTaBIIEHNE CXEM U Op.) U UHTEPaKTUBHbIE, B TOM YMCMe U rpynnoBble (B3aMMHOe obyyeHne B hopme
NOArOTOBKM U 0BCYyXAEeHUA A0KNaAoB); MHPOPMALMOHHBIE; KOMMBIOTEPHbIE; MyNbTUMeauiHble (paboTa
C calTamum akageMUYecKMX CTPYKTYp, Hay4yHO-UccrneaoBaTenbCKUX OpraHuM3auun, 3NeKTPOHHbIX
ombnuotek n Op., paspaboTka npes3eHTauuin, coobLUeHUn u O0KNagoB, paboTa C 3MEKTPOHHBbIMU
oby4yaroLmmy nporpammamu u T.n.).

MogroTtoBka K nekumsam SBnseTcs oAHMM U3 BUOOB CaMOCTOSATENbHON paboTbl CTyAeHTOB. YTo6bI
Xopowo oBnagetb Yy4ebHbIM MaTepuanoMm, HeobxoaumMo BblpaboTaTb HaBblKM NPaBUMbHOW W
nnaHomepHon paboTbl. lNeped HayanoM NEKUMOHHbLIX 3aHATUA Hago NPOCMOTpeTb Bce, YTO Obino
cAenaHo B npeablaylwnin pas. 3To NO3BONUT COCPEeaOTOUUTb BHMUMaHUE U BOCCTAHOBUTL B MaMATU Yxe
nmerLmecsa 3HaHus No gaHHoMy npeameTy. Kpome Toro, Takom MeToa NOMOXET Jydlle 3anOMHUTb Kak
cTapoe, Tak U HOBOe, YrnyouT NOHUMaHWe TOro W APYroro, Tak Kak npyu 3TOM YCTaHaBNMBAKOTCA CBA3U
HOBOr0 CO CTapbiM, YTO SIBMSIETCS HE TONbKO 0bsi3aTernbHbIM, HO U OCHOBHbIM YCNOBMEM [NyGOKOro
oBnageHus matepuanoMm. Yem petanbHee n3ydaemMoe accouummpyeTcsl C WU3BECTHbIM paHee, Tem
NPOYHEee coxpaHseTcs B NnamMaTn 1 BbicTpee BCMOMHUTL, kKorga TpebyeTcs.

Mpuctynas K M3ydeHUIO HOBOro  MaTepuana, HeobXxooumo  COCPedoTouuMTbCs,  T.e.
CKOHLIEHTPMPOBaTb BHUMAaHME W He OTBIEKaTbCHA OT BbIMNONHAEMON paboTbl, MOMHS, YTO XenaHue
3aNOMHUTL SIBNSAETCHA rapaHTUen ycnewHon paboTbl, OTCYTCTBUE XE BOMM K 3anOMUHAHWUIO CHWXaeT
3 EeKT BOCMPUATUSA.

CnegyeT NOMHUTL O TOM, YTO Yepe3 NeKuMo nepefaeTcd He TOMbKO CUCTEMATU3UPOBAHHbLIN
TeopeTUYeckuin martepuarn, HO W MNOCTUraeTcad MeTOAMKa HayyHOro uccnegoBaHuss W ymeHue
camocCTosATENbHO paboTaTh, aHaNU3NpoBaTb Pa3NUYHOIo poaa SABMEeHNS.

3anucbiBatb Ha Nekuum HeobxoaMMO rnaBHOE, He CTPEMSICb 3adMKCMpOoBaTb BCE CMOBO B CrOBO.
BbibpaTtb ke rnaBHoe 6e3 MoOHUMMaHUA npeameTa HEBO3MOXHO. Hanuume coBCTBEHHOrO KOHCNekTa
NeKUuMn No3BonsieT elle pa3 03HAaKOMWUTbCS, NpoayMaTb, pa3obpaTbCA B HOBOM MaTtepuane, Tak Kak
HEeLOCTAaTOYHO XOPOLUO MOHSITbIE BO BPEMS NEKUMM NOMOXEHUS MOryT OblTb BOCCTAHOBMEHbI B NaMSTH,
COMoCTaBneHbl C ApPYrMMMW, OOOYMaHbl, AOMOSHEHbI, YACHEHbl W paclMpeHbl C NOMOLbL y4ebHON
nutepaTypbl. 3anucu ABNAKOTCA NocobusiMM  ANA  MNOBTOPEHWsl, AaloT BO3MOXHOCTb OXBaTUTb
coAepXaHue nekunm 1 Bcero Kypca B LLESTOM.

Mpw 3TOM XOPOLLO OBnageTb CoaepXaHNeM fnekunm — aTo:

- 3HaTb TEMY;

- MOHMMAaTb 3HAYEeHME N BaXXHOCTb €€ B JAHHOM KypCe;

- YeTKO NpeacTaBnATb NNaH;

- YMETb BblAENUTb OCHOBHOE, MTABHOE;

- YCBOWUTb 3HAYEHNE NPUMEPOB U UIMOCTPaLMI;

- CBA3aTb BHOBb NOSMyYeHHbIE CBEAEHNSA O NpeaMeTe UMK SIBNIEHUU C YXKe MMEIOLLMMUCS;

- NpeAcTaBnATb BO3MOXHOCTb U HEOBXOANMOCTb MPUMEHEHNS NOSTyYEHHbIX CBEAEHUN.

CyuiecTtByeT HECKOMbKO 06LLMX NpaBun paboTbl Ha NeKkunm:



- NeKumm nNo Kaxxgomy npegmeTy 3anucbiBaTb yaobHee B OTAeNbHbIX TeTpaasax, OCTaBnss WMPoKne
nons Ans NOMeToK,;

- K NPOCNYLUMBaHUIO NEKUMIA crnegyeT roToBUTbLCS, YTO MO3BONMUT B Mpouecce NeKkuMm oTaenuTb
rmaBHoOe OT BTOPOCTENEHHOrO;

- Nekuun HeobxoaMMO 3anucbiBaTb C CaAMOro Hadvana, Tak kak OHO YacTo ObiBaeT Knto4YOM KO BCeW
Tewme;

- TaK Kak [OCMOBHO 3anucaTb NEeKUMI0 HEBO3MOXHO, TO HeobGXOoOuMO B KOHCMEeKTe oTpaxaTb:
dopmyrbl, onpeaeneHuns, cxembl, TpygHble MecTa, MbICIK, NpUMepbl, PakTbl U NONOXEHUSA OT KOTOPbIX
3aBMCUT MOHMMaHue T[faBHOro, HOBOE W He3HakoMoe, HeonybnMKoBaHHble AaHHble, MaTepuan
OTCYTCTBYHOLUUIA B y4€OHUKAX M T.N.;

- 3anucblBaTb HAJO CXaTo;

- BO BpeMS NeKLMN BaXXHO HENpepbIBHO COXPaHATb paboyyto yCTaHOBKY, YMCTBEHHYHO aKTUBHOCTb.

N3yyeHne TeopeTnyeckoro maTepvana B [aHHOM Kypce He OrpaHuMyMBaeTcs MNOArOTOBKOM K
nekumam n paboton Ha JaHHOM BuAEe 3aHATUI. JIeKUMOHHasA YacTb Kypca OpraHM4yeckn B3aMMOoCBsA3aHa C
WHbIMW BUaammn paboT: HanucaHmeM pedepaToB, ydacTnem B NnabopaTopHbIX 3aHATUSAX, NOATOTOBKOW U
choayen a3K3amMeHa MO AUCUMNINHE, B CTPYKTYpe KOTOpPbIX Takke Oo0nblwoe 3HayeHne wumeet
camocTosaTenbHasa paboTta cTyaeHTa.

CamocTtodarenbHast pabota obyyarowmxcs Hapsgy C ayguToOpHOW npeacTaBnsieT ogHy u3 opm
y4yebHOro npouecca n SBNSAETCH CYLECTBEHHOW ee 4acTbio, YTO Hambonee spKO MPeACTaBfieHO B
npouecce nogrotoBkn GakanaBpoB. [locnegHee o6ycnoBneHO TeM, YTO camocTosiTenbHasd pabota
npeaHasHavyeHa ans oopMMpoBaHnst HAaBbIKOB CaMOCTOSITENbHOM paboTbl kak BooOLLEe, Tak U B y4ebHon,
Hay4yHOW [OeATenbHOCTW, (OpMUpOBaHME W  pas3BUTME CMOCOBHOCTM nNpuHMMaTb Ha cebs
OTBETCTBEHHOCTb, CAMOCTOATENbHO peluaTb Npobnemy, Haxo4WUTb KOHCTPYKTUBHbIE PeLIeHUsl, BbIXOA U3
KPM3MUCHOWN CUTyaLuun u T.4.

CamocTodatenbHasa pabota hopMmnpyeT CaMOCTOATENbHOCTb HE TONbKO KaK COBOKYMHOCTb YMEHWI
W HaBbIKOB, HO M KaKk 4YepTy XapakTepa, WUrparoLlylo CyLEeCTBEHHY pOfib B CTPYKType JSNYHOCTU
COBPEMEHHOro cnewumanucTa Bbiclien ksanudpukaumm. OHa BOCNUTbIBAET CaMOCTOSTENbHOCTb Kak YepTy
XapakTtepa. Hukakue 3HaHus, NONy4YeHHble Ha yPOBHE NMACCMBHOrO BOCMPUATUSA, HE CTaBLUMe 0ObeKTOM
COBCTBEHHOW YMCTBEHHOMW UIM NpaKTU4eckon paboTbl, HE MOTyT CYMTATbCHA MOAMMHHBIM OOCTOAHUEM
yenoseka.

[aBas BO3MOXHOCTb pacwmpaTb M oborawiatb 3HaHWS, YMEHMs N0  WHAWBMAYANbHbIM
HanpaBneHusiM, camocTodATenbHaa pabota obyyalwerocs nO3BONAET C€O034aTb PAa3HOCTOPOHHUX
cneumanuctoB. B npouecce camocTositenbHOW paboTbl pas3BMBalOT TBOPYECKME BO3MOXHOCTM
obyyatoLerocs, Npy 3TOM camocTosTenbHasa paboTa 3aBepLuaeT 3agavm Bcex BUaoB y4ebHon paboThl.

CamocTodatenbHaga paboTa - 310 nnaHnpyemas pabota obyyarowmnxcs, BbiNonHAeMas no 3agaHuto
W nNpu MeTOAMYECKOM PYKOBOACTBE Mpenogasatens, HO 6e3 ero HenocpeAcTBEHHOrO yvacTus.
MNMpenogaBatenb, BeAYLLMIN 3aHATUSA, OpraHn3yeT, HanpaenseT CaMOoCToATENbHYO paboTy oby4yatoLmxcs
N okasblBaeT MM Heobxogumyro nomouwpb. OOHAKO CaMOCTOATENbHOCTL Obydarowmxcs [OrmKHa
npesBbiwaTe 06bem paboTbl, KOHTPONMPyeMoKn npenogasatenem paboTbl, U UMETb B CBOEN OCHOBE
WHOMBMAYANbHYD MOTMBaUMIO 0By4datoLerocs no nosyvyeHuto 3HaHun, HeOBXOOUMbIX U OOCTATOYHbIX
ons  Oygywen npodeccuoHanbHoOn geaTenbHocTM B u3bpaHHon cdhepe. [lpenogasatens npwu
HeobXxoAMMOCTN MOXeT oOKasblBaTb COOENCTBME B BblpaboTke M KOPpPEeKUUM AaHHOW MOTUBaLMM,
nexawen B OCHOBE MOCTPOEHUA CaMOCTOATENbHOM AOEATENbHOCTU O0yyalolwerocs no MU3y4eHWuio
ONCUMNNUHBI, NONYYEeHNI0 HEOBX04MMbIX 3HAHWUI 1 HABbLIKOB.

MonyyeHne obpasoBaHusa npegnonaraet oOyyYeHWe peleHnio 3agady onpedeneHHon cdepbl
aearenbHocTn. OgHako kak Obl XxOpowo He obyyanuch obyvatowmecs cnocobam pelleHus 3agad B
ayautopun, cdopmmupoBaTb CpeacTBa MPaKTUYECKOW AEeATEeNbHOCTM He YAACTCs, TaK KaK KaKabli
Cnyyan npakTukM ocobbIn U And ero pelleHns cnegyet BolpabotaTte 0CobbIi NpodeCcCMoHanbHbIN CTUMb
MbILLIEHUS.

OcHoBOW camMOCTOATENbHOW PaboTbl CAYXUT HayYHO-TEOPETUYECKUIN KYPC, KOMMMNEKC MOMYyYeHHbIX
obyvatowmmca  3HaHun. OCHOBHOW, Hauboree 3KOHOMWUYHOW (OOPMOW MOSMYYEHUA U YCBOEHUS
WHpopMauMM, TEeOpeTUHEeCKMX 3HaHMN B BYy3e HABMSETCA feKuus, MNO3BOMNsAWas BOCMPUHATb
3HAYUTENbHYI0O CYMMY OCHOBHbIX 3HAHWA M MOTOMY CMOCOOCTBYOLLAA MOBLILEHUIO NPOAYKTUBHOCTU
BCeX apyrux dopm ydebHoro Tpyaa.

PesynbtaT 00yyeHMs u camocTosiTenbHOM paboTbl obyvalollerocs npegnonaraetT Hanuuve
crneayroLmnx CoCTaBnAoLWMX:

- MOHUMaHWe MeToA0NOrNMYECKNX OCHOB MOCTPOEHUS U3yYaeMblX 3HaHUN;



- BblAerieHne rnaBHbIX CTPYKTYp y4eBHOro Kypca;
- hopmmpoBaHNEe CpeacTB BbipaXXeHWsi B JaHHOW obnacTy;
- MOCTPOEHNE METOAVMK peLleHns 3aga4d 1 opueHTaumm B npobnemax (cutyaumnsx).

15. lMepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW FnUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeOGXOﬂM MbIX OANA OCBOeHUA ANCUUNJIINHLI
a) OCHOBHas nuTeparypa:

Ne NcTouHnk
n/n

Enndanos I.N. dusnka tBepgoro tena : yuebHoe nocobue / .. Enndanos .— N3g. 3-e, ncnp. — CI16:
1| Nanw, 2010 — 287c.

©) pononHuTenebHaa nuTteparypa:

Ne n/n MNcToYHMK

Maenos 1.B. ®usmka t1Bepgoro tena./ I.B. MNaBnos, A.®. Xoxnos.. - M.: Bbicw. wWwk., 1993.

NenoHe H.5. OcHoBbl hr3mnkn koHaeHcupoBaHHoro BellectBa./ H.B. denoHe. - M.: ®uamatnut. 2011

1
2
3 AwkpodT H. Punsnka tBepaoro tena. T. |, I/ H. AwkpodT, H. MepmuH. - M.: Mup, 1979
4 BavimaH k. MpuHumnel Teopumn TBepaoro tena./ k. 3anmaH. - M.: Mup, 1974.

B) MH(OPMAaLMOHHbIE 3NIeKTPOHHO-06pa3oBaTesibHble PeCcypChbl:

Ne n/n McToYHMK
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17. UHhbopMaLMOHHbIE TEXHOSOMMU, UCMNOSIb3yeMble ANA peanu3aumm y4e6HoOuU
AUNCLUMNINNHBI, BKINKOYasa nporpaMmMHoe obecneyeHne u MHOpMaLMOHHO-CNpPaBOYHbIe
cuctembl (Mpu HeO6XO0AMMOCTH)

H606XOD,I/IMO NnoJ1b30BaTbCA BO3MOXHOCTbIHO MHTEPAKTUBHOIO npoBeaeHnA J'IEKLI,VIVI, 3agaBaTb BOMNpPOCHI,
BbICKa3biBaTbCA MO npo6nemaTMKe maTtepuana. Ha 3aHATuAX BbINOMHEHNE y‘-le6HbIX 3ap,aHm7| OCyLLEeCTBIAETCA B
ayguTopum n goma. Oba3aTenbHO NoceLeHne TEKYLLUX aTTecTauni.

18. MaTepnanbHO-TeXHU4YECKOe obecrneyeHne ANCLUUNIIUHDI:

PeHTreHoBckumn gndppakrometp Pagnan P-023
PeHTreHoBckni cnektpomeTp-moHoxpomatop PCM-500.

19. ®OHA OLEHOYHbIX CPEeAcCTB:

19.1. MNMepeyeHb KOMNETEHLMUIN C YKazaHUeM 3TanoB hOpMUPOBaHUA U
nfaHUpyeMbIX pe3ynbTaTtoB 00y4eHus

Ko u MnaHupyemble pe3ynbTaTbl 00y4eHNs OTansl
cogepxaHue (nokasaTenu OOCTUXEeHUS 3a0aHHOro YPOBHSA dopmmnpoBaHund oOC*
KOMMeTeHLMm OCBOEHMS KOMMNETEHLNM NOCPEACTBOM KOMMeTeHuMm (cpeacTtBa
(vnn ee vacTn) hOopMMPOBaHUS 3HAHWI, YMEHWUIA, HABbLIKOB) (pasgensbl (Tembl) OLEHVBaHWs)

ANCUUNAWHBI UK
Moayns u ux
HaMMeHOBaHne)

OlK-1, OlK-3, | 3HaTb OCHOBHbIE ONpeAerneHnsi U CBONCTBA Mpu6nukerms
MK-4 KOHOEHCUPOBaHHbIX TBEPAbLIX TES, CUIbI B TBEPAOM YCTHBI onpoc
CBSA3M B TBEPAbIX Tenax, TOYeYHYo n
TPaHCAALMOHHYIO CUMMETPUIO,

Tene.
YpaBHeHune XapTpu

B3aUMHOOOpaTHbLIN BEKTOPHLIN H6asunc —doka . YCTHbIN onpoc
OMK-1, OMK-3, | PeWeTku. AosmkeH 3HaTb OCHOBbI 30HHON TpaHcnaumMoHHaa | YCTHbIN onpoc
MK-4 TEOpWM TBEPABIX TeN 1 OCHOBHbIE CUMMETPUS 1

3MNEKTPOHHbIE CBOVICTBA METaIoB., nepuoanIecKuii

NonynpoBOAHMKOB U ANINEKTPUKOB , YMETb NoTeHLMan B

NpaBuUITbHO MPUMEHATb YHAAMEHTarbHbIE KpUCTannax

npencraBneHns 06 aTOMHOM W 3NIEKTPOHHOM 30nH0e YCTHBIN OMpOC

CTpoeHun gn4a 00BbACHEHUS ONTUYECKMX U npm6nm>+<eHV|e
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ANEKTPOPUINYECKMX CBOMUCTB PasnUYHbIX N 30HbI
TBEPAbIX TeS; 3HaTb Knaccudukauuo BpunnoaHa
OedeKToB B TBEpAbIX TeNax U OCHOBHbIE Pa3speLueHHble YCTHbIN onpoc
TUMblI XUMUYECKUX CBA3EN; YMETb ONUCbIBaTh n
pasnun4yHble KOHAEHCMPOBAHHbIE COCTOSTHUS 3anpeLleHHble
30HbI.
OddekTnBHas
macca
KBasn4actuL B
Kpuctanne.
Or1K-1, OlK-3, MnoTHoCTb YCTHbIN onpoc
MK-4 3IIEKTPOHHbIX
COCTOSIHUN.
OHeprus epmu.
MeToapbl YCTHbIN onpoc
pacyeTa
30HHOTO
cnekTpa.
MeTtannbl, YCTHbIN onpoc
NonynpoBOAHNKM
N ON3NEKTPUKM B
30HHOM
NpMBIKEHUM
[MpomexyToyHas aTTectauus Komnnekt KUM
dopma KOHTPOIS - 3a4€ET C OLIEHKON

19.2 OnncaHne KpuTepueB M LWKanbl OLEHUBAHUA KOMNEeTeHUUn (pe3ynbTaToB OOy4YeHMA) npu
NPOMEeXYyTOYHOM aTTecTauum

[ns oueHVBaHUS pe3ynbTaToB 00Y4eHMA Ha 9K3aMeHe M 3a4eTe UCMOoNb3YTCA cneayolme nokasarenu

1) 3HaHMe ydebHOro martepuana n BrageHue NOHATUMHBIM annapaTtoM AaHHOM obractu Hayku (TeopeTuyeckune
OCHOBbI OUCLMNINHBI);

2) ymeHune cBA3bIBaTb TEOPUIO C MPAaKTUKOWN;

3) yMeHve nnncTpmMpoBaTth OTBET NpuMepamMu, ddakTaMu, AaHHbIMU HayYHbIX UCCNeaoBaHuUi;

4) ymMeHue NpUMEHsITb TeOopeTUYecKMe 3HaHWA ONS BbINOMHEHUS TECTOB PELUeHWUsT MpakTUYeckux 3agadv npu
BbIMONHEHNM NnabopaTopHbIX paboT.

[ns oueHvBaHus pe3ynbTaTtoB 0OyyeHMs Ha 3k3aMeHe ucnonb3yeTtcs 4-6annbHas wana: «OTANYHO», KXOPOLLUO»,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoleHne nokasaTenen, KpMTepUEB U LKarbl OLeHWBaHUS pe3ynbTaToB 00y4eHus.

YpoBeHb
KpuTepum oueHnBaHNst KOMNETEHLNIA cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMeTeHunin

Obyvarowuncs B NOMHOM Mepe BriageeT MOHATUWHBIM annapaToMm
AaHHoW obnactn Hayku (TeopeTudecKMMUM OCHOBaMu OUCLUNIWHLI),
cnocobeH wunnCTpMpoBaTb OTBET Mpumepamu, paktamu, AaHHbiMU | [1OBbILLEHHbIV OTNMYHO
Hay4HbIX WCCregoBaHWA, MPUMEHSITb TeopeTWyYeckMe 3HaHua Ans YPOBEHb
BbINMOSIHEHNS] TECTOB PELUEHUs] NMPaKTUYEeCKMX 3aday Mpu BbIMNOSHEHWM
nabopaTopHbIX paboT
O6yvatowuiics BnageeT MOHATUAHLIM annapaToM AaHHoW obnacTu
Haykn  (TeopeTMyecKMMM  OCHOBaMuM  OMCUWMMWHBI),  AdonyckaeT bazoBbliii XopolLo
He3HauyuTernbHble OWNOKMA NPY BbINOSIHEHMU TECTOB M NabopaTopHbIX YpOBEHb
3agad
OOyvatowuiics  BnageeT 4YacTUYHO TEOPEeTUYECKMMM  OCHOBaMM n . y
OVCUMNIUHBI, bparMeHTapHO CMoCcOOEeH NPOXOoAWTb TECTUPOBaHME U OporoBein AoBneTsopi-
BbINONMHATb TabopaTopHbIe 3agaHns ypOBEHE TeneHo
HeynoBneTBopuTtensHoe BbINOMHEHNEe TECTOBbIX 3agaHun.
Ob6yvarwuncs  OEMOHCTPUPYET  OTPbLIBOYHbIE,  (bparMeHTapHbie HeygosneTtsopu-
3HaHUA, JonyckaeT rpybbie OWMOKM MPU BbIMOSIHEHUN MPAKTUYECKUX B TenbHO
3agad nabopatopHbIX paboT




19.3 TunoBble KOHTPOJSibHble 3afaHUs UM UHble MaTepuanbl, Heo6xoauMble ANSA OLEHKU
3HaHWUW, YMEHUW, HaBbIKOB U (UNKU) onbiTa A[OEeATeNbHOCTU, XapakTepusywwme ITanbl
¢opMmmpoBaHMA KOMNETEeHLUN B NpoLiecce 0CBOEHNA ob6pa3oBaTenibHOW NPorpaMmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy C OLleHKOM1
KoHTponbHO-n3meputensHbIn matepuan Ne 1
Xnmundyeckas cBs3b B TBepAblx Tenax. Bmabl xumwuueckonm cBasu. KoBaneHTHasi, woHHasi, Bangep—Banbca.
Ob6pa3oBaHNsa 3HEPreTUYECKMX 30H B TBEPAbIX TENax.
OunanekTpukn. MexaHn3mbl SNEKTPOHHOW NPOBOANMOCTU B ANINEKTPUKaX. [1oNApOHbI.
KoHTponbHO-usmeputenbHbin matepuan Ne 2
YpaBHeHue LpeanHrepa ona anektpoHa kpuctanne. Aguabartmnyeckoe npubnmxkeHme
NoHHasa npoBoaMMOCTb B AuanekTpukax. CynepmoHHas npoBOAMMOCTb.
KoHTponbHO-n3meputenbHbin matepuan Ne 3
OpaHoaneKkTpoHHoe NpubnmkeHne. APdEKTUBHOE NONE 3NEKTPOHOB
CuWrHeTOaMNeKTpMKO CMOHTaHHasi nonspusauusa B kpucTannax. [oneeasi 3aBucuMocTb nonsipusauus. 'ncrepesunc
JomeHa.
KoHTponbHO-n3meputenbHbin matepuan Ne 4
Teopema bnoxa. brioxoBaHne BONHOBbLIX (DYHKLNN.
TemnepaTypHas 3aBUCUMOCTb CnoHTaHHOM no TemnepaTtype Kiopu. [lepexogq oT napasnekTpuka K
CUrHETOINEKTPUKY
KoHTponbHo-usmepurtenbHbIn maTtepuan Ne 5
MpnbnmxeHne cnabon n CMNbHOM CBA3M ANS NOTEeHUWana BOMHOBOW OYHKLUKN 3rEeKTpOoHa B KpucTanne
MarHuTHble cBoWcTBa TBepAoro Tena. [ina- napa- peppo- n depprumMmarHeTmku.
KoHTponbHO-n3meputenbHbin matepuan Ne 6
MeToa cunbHowm cBA3n. XapakTep aHepreTudecknx 3oH. VIHTerpan nepekpbiTust 1 0OMEHHbIV MHTerparn.
AToMHasi npupoaa deppo- n beppumarHeTnama. OpobuTanbHbIA U CUITOBON MarHUTHbLIA MOMEHT
KoHTponbHO-uamepurtenbHbii matepuan Ne 7
MeToa npucoeaMHEeHHbIX NNOCKMX BOMH. MadduH-TUH npubnmkeHns ansa noteHumwana. [ocTpoeHne BONHOBOM
dyHKUNN.
CnoHTaHHas HaMarHM4eHHOCTb. [JoMeHHasa CTpyKTypa U KpuBast HaMarHM4eHHOCTMU.
KoHTponbHO-usmeputenbHbin matepuan Ne 8
PacyeT aneKTpOHHOWM CTPYKTYPbl, MIAOCKOCTU 3MNEKTPOHHbIX COCTOSIHUA W PEHTrEHOBCKMX CMEKTPOB KPEMHUS U
antoMuHus
Bsaumogencteumsa anekTpoMarHMTHOM BOMHbI C KpucTannamu. [NornolleHne n oTpaxeHue ceeTa.
KoHTponbHO-usmeputenbHbin matepuan Ne 9
OneKkTponpoBOAHOCTL  MeTannoB. 3aBMCMMOCTb  MpoBOAMMOCTUMETaNNoB  Temnepartypbl. OcTaTovHas
NpoBOAMMOCTb
OnTuyeckne KoHCTaHTbl. CBA3b KO3 PULMEHTA NOMMOLLEHUS CBETa C NNOTHOCTBIO 3NEKTPOHHBIX COCTOSIHUNA.
KoHTponbHO-n3ameputensHbin matepuan Ne 10
ABneHns ceepxnposoanumMocTu B meTannax. bKL-moaenbs Ans cBepxnpoBOAUMOCTH.
AmopdHble TBepable Tena. bnvkHnin n ganbHWA Nopagok PyHKUMS pagmnanbHOro pacnpegeneHns aTomos.
KoHTponbHO-n3meputenbHbIn matepuan Ne 11
BbicokoTemMnepaTypHble CBEPXMPOBOANMOCTU. BO3MOXHOCTM MX NCNOMBb30BaHWSA B SHEPreThKe
OnekTpuyeckne CcCBOWCTBA amoppHOro  nonynpoBOAHWMKOB. Jlokanmn3oBaHHble  cocTosAHMs.  [pbbkkoBas
NPOBOAMMOCTb.

19.4. MeToau4yeckme martepuanbl, onpegensmwowme npoueaypbl OLEHMBAHUA 3HAHUNA, YMEHUW,

HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU, XapaKTepM3yHLWUX 3Tanbl popMUpPOBaHUA KOMNETEeHLUN
OueHka 3HaHUIN, YyMEeHU 1 HaBbIKOB, XapaKkTepuayloLasa atanbl PopMMPOBaHUS KOMMETEHUNA B

paMKax n3yyYyeHuss ANCUUNIMHBLI OCYLLECTBNAETCH B XO4€e TEKYLLEN N MPOMEXYTOYHOW aTTecTauun.

Tekywaa artrectauuss nNpoBOAMTCS B COOTBETCTBUM C [lonoxeHnem O Tekywlen aTrectaumm
obyyatowwmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOro
yHuBepcuTeTa. Tekylaa atrectaums npoBognTcsa B opme: BbINONHEHNS TabopaTopHbIX paboT.

Kputepum oueHnBaHus npuBeaeHb! Bbille.

lMpomMexyToyHas atTectauus nNpoBOAMTCA B COOTBETCTBMM C [MOnoXeHnem O MpOMEXYTOYHOW
atTecTtaumm obyyarLmnxcs nNo nporpaMmmam BbicLlero obpasosaHus.

KOHTpOnbHO-M3mMepuTenbHble Martepuanbl MPOMEXYTOYHOM aTTecTaumm BKMAYalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAOWNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAaHMW W  CTeneHb
ChopMUPOBAHHOCTU YMEHWNIA N HABbLIKOB.

I'Ile oueHMBaHNMU NUCMONb3YHTCA Ka4eCTBEeHHbIE LUKallbl OLEeHOK. KpVITepVIVI oueHnBaHun4Aa npmeedeHbl Bollle.



