AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

Bb1.0.15 «®uzuka»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

Henu u3yyeHuss AUCHUIVINHBI «PU3UKa»:
- (¢opMHpOBaHUE Yy CTYACHTOB CIIOCOOHOCTH BBISBIITH CCTECTBCHHOHAYYHYIO CYIIHOCTH MpPOOJEeM B Xoxe
po¢eCCHOHATBHO NEeSATETHPHOCTH U PHUBIICKATh (PH3UKO-MaTeMaTHYECKHUH anapar AJis ero PeIeHHUS;

- MPaKTHYECKOE HCIOJIb30BaHKUE (YHIAMEHTABHBIX pa3feiioB (GU3KMKH (MEXaHHKa, MOJCKYJspHAs (QU3HKa U
TEPMOJIMHAMUKA, 3JIEKTPOJUHAMHUKA U ONTHKA, OCHOBBI KBAHTOBOW MEXaHHKH) MPU OOBSICHEHUU PE3yJIbTaTOB
XUMHUYECKHUX KCIIEPUMEHTOB.

Mecto qucuuninnasl B ctpykrype OIIOII BO 0akanaBpuarta
HuctummHa «@du3nka» OTHOCUTCS K o00s3aTenbHOM wacTd bioka 1 OCHOBHOH TpodecCHOHATBHOM
oOpazoBarenbHOI mporpaMmbl OakajaBpuata 1o HampasieHuro moarotoBku 04.03.01. «Xumwus (ypoBeHb
OakanaBpuata)y. M3ygaercs B 1-4-oM cemecTpax

Pe3yanaTbI OCBOEHHUSI M CHMILINHBI « DH3UKA)

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuaukaropsl

Jeckpunropsl

Yuusepcaabhbie komnerenunu (YK)

YK-3 CnocoGen  ocymiecTBJSITh
couuajbHOe B3auMojeiictBue u
peajiu3oBBIBAaTHL CBOI poOJib B
KOMaHj1e

YK-3.1. Onmnpenenser  CBOIO
PO B COLHMAIBFHOM B3aWMO-
JEHCTBUU M KOMaHIHOW paboTe,
WCXONIS W3 CTPATETHH COTPYA-
HUYECTBA U1 JTOCTHIKCHUS
MTOCTaBJICHHOM TICTIH.

YK-3.2. Ilpu peanuzarmn
CBOEH pOJIK B COLIUATIBHOM
B3aUMOJIEUCTBUHU M KOMAaH/I-
HOH paboTe yUYUTHIBACT 0CO-
OCHHOCTH TMOBEJICHUS ¥ UHTE-
PECHI IPYTUX YUACTHUKOB.
YK-3-3. AHanmu3upyeT BO3MOX-
HBIC TIOCJICJICTBHS JTMYHBIX JCH-
CTBHH B COLMAIIFHOM B3aMMO-
JEHCTBUU ¥ KOMaHIHOW pabore,
U CTPOUT NPOIYKTHBHOE B3aH-
MOJICHCTBHE C YIETOM 3TOTO;
YK- 3.4. OcyiecTBiisieT 0OMeH
uHdopmanue, 3HaAHUAMH U
OMBITOM C YWICHAMH KOMAaHIIbI;
OIICHUBACT UJICH IPYTHUX YICHOB
KOMaHIBI IS JTOCTHIKCHUS
MOCTaBJICHHOM IIEH.

YK-3.5. Cobmonaer HOpMBI U
YCTaHOBJICHHBIC IpaBWia KO-
MaH/JHOW pPa0OTBI, HECeT Y-
HYyl0  OTBETCTBCHHOCTh  3a
pe3yibTar.

3HaTh:

- pyHKIIIM U cpencTBa OOIICHNS;
- IICHXOJIOTHYECKHE OCOOEHHOCTH
OOIIEHNUS ¢ Pa3TUIHBIMU KaTeTo-
PpHUSMHE TPYTII JIFOeH (TI0
BO3pACTy, STHUYECKUM H
PEeNUTHO3HBIM TIPU-3HAKaM U JIp.);

- HICTOYHUKHU, IPUYUHBI U
CIIOCOOBI YIIPABICHUS
KOH(JIMKTaMU;

- METOJIMKH BOCIIUTATEILHOMN
paboThI, OCHOBHBIC IPHHIIUIIBI
JEITENLHOCTHOTO IIOAXO0/1a, BUIbI
Y TIPUEMBI COBPEMEHHBIX
Ie1arOTMYECKUX TEXHOJIOTHI;

- METOZBI YOCIKICHUS, apryMeH-
TaIUy CBOEH ITO3HIUH;

- CYITHOCTHBIC XapaKTePUCTHKH U
THUTIOJIOTHIO JIU/IEPCTBA;

- (haxTOpbI AP PEeKTUBHOTO IHACP-
CTBa.

YMerhb:

- 9¢ppexTUBHO B3aMMOICHCTBO-
BaTh C APYTUMH WICHAMH
KOMaH/IBL, B T.4. y4aCTBOBATh B
oOMeHe HHpOpMaueH, 3HAHUSIMH
Y OIIBITOM, ¥ IIPE3CHTAIINH Pe-
3yJIbTATOB PabOTHI KOMaH/IBL; -
IUTAHUPOBATh, OPTaHU30BHIBATH U
KOOPJIMHUPOBATH pabOTHI B KOJII-
JIEKTHBE;

- MOJICPYKUBATH B KOJUICKTHBE
JIEJIOBYIO, IPYKETIOOHYIO aTMOC-
depy.

Baagern:

- METOJIUKO# BOCIIMTATEILHOM
paboThI, OCHOBHBIMY MPHUHIIUIIA-
MM JIeITE€ILHOCTHOTO IIOAX0/a,
BHJAMH U IPUEMAaMH COBPEMCH-
HBIX I€IarorMu4eCKuX TEXHOJIO-
THU;




Oowenpogheccuonanvnovie komnemenyuu (OIIK)

OIIK-4 CpnocofeH MIaHMPOBAThH
padoThl XMMH4YeCKOH HampaBJIeH-
HOCTH, oOpalaTbiBaTh M  HH-

TepNpeTUPOBATH MOJIy4YeHHbIE pe3y-
JBTATHI € HCIOJb30BAHHEM Teope-
THYECKUX 3HAHUH M MPAKTHYECKHX
HABBIKOB pelIeHHs] MaTeMaTH4ec-
KHMX U pU3NYeCKuX 3a1a4

OIIK-4.1. Ucnonp3yer 6a3oBbIe
3HaHMS B 00JIACTH MaTEMaTHUKU
U (QU3MKK TPU IUTAHUPOBAHUH
paboT XMMHUYECKOIl HampaBeH-
HOCTH

OIIK-4.2. OGpabatbiBaeT maH-
HBIE c HCIIONIBE30BaHHEM
CTaHIAPTHBIX CIIOCOOOB ampo-
KCHMallUM YHCIICHHBIX Xapak-
TEPHCTHK

OIIK-4.3. NntepnperupyeT pe-
3YyJbTAaTbl XUMHUYCCKUX
HaOMIONEHUH €  HCHOJB30-
BaHUEM (PU3MYCCKHX 3aKOHOB U

3HaTh: TCOPCTUYCCKUC OCHOBBI
OpFaHI/IquKOﬁ XHUMHH, COBpE-
MEHHBIN YPOBCHL €€ PpPa3BUTHUSA,
OCHOBBEI OpFaHI/I‘IeCKOﬁ XHUMHH,

¢usndeckoit  xuMuu,  QU3HKH,
MaTeMaTHKH.

YMmersn:

ONpeNeNsiTh W aHAJIM3UPOBAThH

poOIeMbl XUMHH, IUIAHUPOBATH
CTPaTETHIO UX PELICHUS; HCIIOIb-

30BaTh 3HAHMS TEOPETHYECKUX
OCHOB XHMMHH, (GHU3HKH U Ma-
TEMaTHKH JUI1  IJIAaHUPOBAHUS

XUMHUYECKOI'0 SKCIICPUMCEHTA, 00-

NIpeACTaBICHUI pabOTKU M MHTEPHPETALH TOJTY-
YEHHBIX Pe3yJIbTaTOB

Buagern: HaBBIKAMHU
COCTaBJICHHSI aJITOPUTMA PEIICHHUS
9KCIIEPUMEHTAIBHBIX M pacyeTHO-
TEOPETHYECKUX 3a7ad B 00IacTH
OpPTaHWYECKOH XHMHH; MaTeMma-
TUYECKHUM ammapaToM Heo0xo-
JUMBIM Ul pELIeHUs  3ajad
OpraHu4yecKor XUMUU

CTpyKTYypa M cojiep:KkaHue TUCHUNTUHbI
4.1. CTpyKTYypa IMCUHIJIHHBI

Bun yueOHoii padoThI Bcero uacos 1 cemecTp 2 ceMecTp
OO61mmas TpyJ0€MKOCTh JUCIUIIITUHBI 252 108 144
AyJMTOPHBIE 3aHSATHSI 150 68 82
Jlekuuu 70 36 34
[TpakTHyeckue 3aHITUS 80 32 48
CamocrosiTeNnbHas paboTa CTYJCHTOB 75 40 35
Kontpois 27 - 27
4.2. Coaep:xanue TMCUUNIUHBI
Monayas 1

BBEJIEHHUE

TEMA 1. ®u3uka Kak HayKa.
MeTtonpl (pHU3HYECKOTO HCCICIOBAHUS: ONBIT, THIIOTE3a, SKCIICPHMEHT, Teopus. MaTemaTuka W (HU3HUKa.
®msuka u ecrectBo3Hanue. Ounocodus m ¢usmka. Baxkueiimme 3tansl ucropun ¢usuku. Ponp Qusuku B
oOpaszoBanun. O0mas CTpyKTypa U 3aaa4u Kypca pumsuku. Ponp m3mepennii B pusnke. EMUHUIBI H3MEpeHUS U
CHUCTEMBI € IUHUII. OcHOBHBIE CAUHUIIBI.

MEXAHUKA

TEMA 2. IIpeamer MeXaHUKH
Kiaccuueckas M KBaHTOBass M KBaHTOBas MEXaHHUKA. HepeHHTI/IBI/ICTKaf{ U PECIATUBUCTCKAad MEXaHUKA.
Kunemarnka n quaHaMuka. OCHOBHBIE (PM3MYECKHE MOJECIH: YacThIa (MaTepHajbHas TOUYKa), CHCTEMa YaCTHII
abCOIIOTHO TBEPOE TEJO, CIUIOIIHAS Cpesia.

TEMA 3. Kunematuka
Cuctema otcyera. CKaJsipHBIC U BEKTOPHBIC (DU3UYCCKUE BEIMYHHBL. KHHEMaTHYecKOe ONMCAHHE TBMKCHUS
gactui. CKOpocTh U yckopeHue. O cMbICIIe MPOU3BOIHON ¥ HHTETPaja B MPUIOKEHUH K (PU3NICCKAM 3a1a4aM.
[ocrymatensHOEe W BpamaTelbHOS IBIDKCHHE a0CONIOTHO TBEPAOTO Tella. YTIIOBask CKOPOCTh U YIIIOBOE
yckopenue. CTeneHu CBOOOIBI.

TEMA 4. JlunaMuKa 4acTHIL
Ilepsoiii 3axoH HetoTOHA M HHEpUIMATBHBIE CUCTEMBI oTcueTa. [IpuHiun orHocutensHocTU. [Ipunnun "anunes.
WuBapuantel npeoOpazoBanus. Cuma. Bropoii 3akon Herotona. Macca u ummnynbc. COCTOSHUSI 4acTHIBI B
KJIaccuueckol mexanHuke. Tperuil 3akoH HploTOHa B KilaccHuecKoW MexaHWKe. ['paHuIlbl MPUMEHUMOCTHU




KJIaCCHMYECKOTO CI0C00a ONMCAHMSI ABU)KECHHS YaCTHL.
TEMA 5. 3akoHbI COXpaHeHHsI B MeXaHUKe
3aKOH COXpaHEHHs WMITyJbca. AJIETUBHBIN 3aKOH COXpaHEHUs Macchl. LIeHTp Macc W 3aKOH €ro JBIDKCHUS.
MoMeHT uMIyJbca. YpaBHCHHE MOMEHTOB. 3aKOH COXpaHEHHS MOMEHTa HMITyiabca. Pabora. MOIIHOCTS.
Kunernueckas. Oneprus. KoHcepBaTMBHBIE M HEKOHCEPBAaTHBHBIC CHIBL. [lOTEHIMAanbHas 3HEPIHs.
BHyTpeHHsAS 3Heprust. 3aKOH COXPAaHEHHUS SHEPTHMH. 3aKOHBI COXPAHCHMS M CHMMETPHS MPOCTPAaHCTBA H
BpPEMEHHU.
TEMA 6. HennepuuajbHbIe CHCTEMBI 0TCYETa
OmnucaHue OBIDKEHUS YacTUI] B HEMHEPIMAIbHBIX ccTeMax oTrcyera. Cuma
uHepiuy. I'paBuTanonHast Macca. DKBUBAJIEHTHOCTh MHEPTHOMN M IPaBUTALIMOHHON Macc.
TEMA 7. ilunaMHKa TBep0ro Teja
VYpaBHeHHE OBIDKEHUsS TBEPAOro Tena. MOMEHT MHEpIMU TBEPJOro Tejla OTHOCHUTEIbHO OcH. BpamartenbHslit
MOMEHT. Kunernueckas »Heprus TBEpJOro Tejla, COBEPILIAIONIETO IOCTYHNATeIbHOE U BPAIIATENbHOE
IBrKeHMs. [ Mpockonsl.
TEMA 8. Kosneoanus
KunemaTtnka rapMoHndeckux kosieOaHui. BekTopHble nmarpammbel. KommiexkcHas ¢opMa HpencTaBIeHUS
TapMOHMYECKNX KoyieOaHWH. ['apMOHMYECKHMH OCIMUIATOP. ODHEPreTHYeCKHe COOTHOUICHHS. J[IBHKEeHHE
CHCTEMbI BOJHM3M YCTOWYHMBOTO ITOJIOKEHUS paBHOBecus. MasTHHKH. 3aTyXalomue KojeOaHUs OCIMIUIATOpA.
Koa¢ppunnenr 3aryxanus, sorapuMuuecKuil IEKpPEMEHT, MOOpOTHOCTb. BBIHYXAEHHBIE KOJIEOaHUS
rapMOHMYECKOT0 OCHWIIIATOpPA MOJ ACHCTBUEM CHHYCOWIAIbHOW CHJIBL. AMIUIMTYA2 M (a3a BBIHYKACHHBIX
koneOanuii. PezoHaHc.
TEMA 9. Mexannka KHAKOCTeil ¥ ra3oB
Kunematndyeckoe JABIWKEHHMS JKUAKOCTH. YpPaBHEHHE [BIKEGHUS KUJIKOCTH. MpjeanbHas KHJIKOCTB.
CranMoHapHOE COCTOSIHME UIEalbHOW JKUAKOCTH. YpaBHeHMe bepHymmu. Bsskas sxuakocts. Cuibl
BHYTpeHHero TpeHus. CTanoHapHOe TedeHHe BI3Koi skuakoctu [lonsTne TypOyneHTHOCTH. [{BHXKECHHUE TEIN B
KHUJIKOCTAX U ra3ax.
TEMA 10. PeiaTHBHCTCKAsA MEXaHUKA
ITocTOSIHCTBO CKOPOCTH CBETa B MHEPLMAIbHBIX CHCTEMaxX OTcueTa. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH,
JUIMH ¥ TIPOMEXYTKOB BpemeHH. IIpeoOpasoBanms Jlopenma. MurtepBan mexnmy coObitmsamu. CroskeHne
CKOpOCTEH B pENATHUBHCTCKON MexaHuke. IIpeoOpa3oBaHMs MMITyibca M 3HEpruu. B3amMocBs3b Macchl U
SHEPIHUH.
Monayas 2
MOJIEKYJIAPHAS ®U3UKA U TEPMOPINHAMUKA
TEMA 11. MoJieky/JsIpHO-KHHETHYeCKasi TeOPHs
Wneanpubiil ra3. JlaBieHue raza ¢ TOYKM 3pPEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopud. MomekymisipHo-
KMHETHYECKUH CMBICII TEeMIEpaTyphl. YpaBHEHHE COCTOSHHUS WAEaJbHOTO Ta3a. 3aKOH pPaBHOMEPHOIO
pacIipeseneHyss SHEpPTUH  TEIUIOBOTO JIBIDKCHMSI CTENEeHAM CBOOOABI MOJICKYJd. BHyTpeHHsSs sHeprus
HICTFHOTO Ta3a. 3aKOH paclpelesieHnsl ckopocTeii MakcBema. Pacnpenenenne Mosexyn 1mo abCcoaroTHBIM
3HaUeHMsAM cKopocTeil. CpenHue CKOPOCTH TEIUIOBOTO IBIDKEHUS MoOJeKyl. bapomerpuueckas dopmyna u
pacnpenenenue bonbuMana.
TEMA 12. TepmoauHaMuKa
Pabota u konmuyectBO TerwIoThl. IlepBoe Hauano TepmoanHaMukd. OOpaTHMble W HEOOpAaTHMBbIE MPOLECCHI.
Tenmoemkocts. Kiaccuueckass Teopus TEIUIOEMKOCTH MICATBHBIX Ta30B M €€ OTpaHUYeHHOCTh. AnabaTHBIN
mporecc. DHTpomnus. Bropoe Havano tepMoanHaMukw, [IpuHIMI HEOOpATUMOCTH. DHTPONHS U BEPOSITHOCTD.
Onykryaunu. Teopema Hepcra. Iuknuueckue npoueccsl. uxn Kapro. Maxkcumansnbiii KIIJ[ TemioBoil.
TepmonnHaMudeckas mKaga Temmeparyp. TepMoanHaAMHYECKHe TOTEHIHAIBI.
TEMA 13. sIBjieHus nepeHoca
Huddysns, TErIonpoBOAHOCTh, BS3KOCTh. KHHEMaTHdYecKHe XapaKTePUCTHKH MOJIEKYJSIPHOTO JIBM)KEHHMSI.
@DeHOMEHOIOTHYECKOe OIMCAHUE, MOJIEKYIIIPHO-KHHETHYECKasi TPAKTOBKa siBIIeHNH nepeHoca. Koaddumuent
1 dy3un, TEIIONPOBOIHOCTH, BA3KOCTH M UX CBSI3b C MOJICKYJIIPHBIMHU XapaKTEPUCTHKAMH.
TEMA 14. PeanbHble ra3sl
VYpaBuenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca M uX cpaBHEHHE C JKCIEPUMEHTAIbHBIMHU.
MeracrabunpHble coctostHusl. Kputndeckass Touka. BHyTpeHHsss sHeprusi Ban-nep-Baanbca. ®a3osble
paBHOBecHs U IpeBpaleHus. YpasHenue Knanelipona-Knaysuyca.
Monayas 3
SJEKTPUYECTBO
TEMA 15. IlpeameT KkJaccu4ecKoil 31eKTPOIMHAMHKH.
Wnes 6mu3koaeicTBUS. DIIEKTPUIESCKIH 3aps/l U €r0 TUCKPETHOCTb.
TEMA 16. DnekTpocTraTuka.
3axoH Kynona. HanpsixeHHOCTh 3nexTpudeckoro nojs. [IpuHiun cynepnos3unuu. DNEKTPUUECKU TUIOJIb.
Jluronns  BO  BHEWIHEM  D3JEKTpOocTaTHUecKoM mone. IIoTok U AuBEepreHuus BEKTOPHOTO  MOJSL.
OnexTpocraTuueckas Teopema [aycca. Ilpumenenue teopeMsl ['aycca k pacdeTy 2JI€eKTPOCTATUUECKUX MOJIEH.
IToTeHIMaTbHOCTD AEKTPOCTATUYECKOT0 noJisl. LIMpKyIsIus U pOTOp IIEKTPOCTaTUIECKOro nosist. CkanspHbIi




MOTEHIUAJ U €TO CBA3b C HANPSLKEHHOCTBIO 3JEKTpocTaTudecKoro nons. YpasHeHus Ilyaccona-Jlamnnaca.

TEMA 17. DaekTpocTaTHyecKkoe moje B TUJIeKTPUKax
IMonspuzanust andnexTpukoB. IlomsapuzoBanHOCTh. [lomsipu3annoHHbBIE 3apsAabl. DIEKTPHUECKOE CMEICHHE.
JvsnexTpuyeckas MpoHHIAaeMocTs. OCHOBHBIE YPaBHEHHUS BJIEKTPOCTATHKH IS AMAIICKTPUKOB. | paHWYHBIE
YCIIOBHSI Ha MIOBEPXHOCTH Pa3iena ABYX JUIIEKTPHKOB.

TEMA 18. IIpoBoAHUKH B 3JIEKTPOCTATHYECKOM I10J1€
IToBepxHOCTHBIE 3apsAAbl. DJeKTpocTaTHdecKas 3ammrTa. Kod3(h(GHIMeHTs €MKOCTH M B3aUMHOM €MKOCTH
npoBoHNKOB. KoHaeHcaTopsl. EMKOCTH KOHIEHCATOPOB.

TEMA 19. DHeprusi B3anMo/eicTBHS 3J1eKTPHYECKHX 3aPAI0B
OHeprust 3apsKCHHBIX MPOBOJHHUKOB. DHEprus KoHJeHcaTopa. [IJIOTHOCTH 3HEpruM 3JEKTPOCTaTHUYECKOTO
OIS,

TEMA 20. IlocTOSIHHBIH 31eKTPHYeCKH TOK.
[TnotHOCTP M cuna Toka. 3akoHsl OMa u Jlxkoyns-Jlenna B nokanbHo#M popme. Ctoponuue cuibl. IJ]C. 3akoHbI
Owma u JIxoynsa-Jlenna B maTerpansHoit popme. [lpasmma Kupxroda.

Moayan 4
MATHETHU3M

TEMA 21. MATHUTHOE I10JIE
Cuna Jlopenna. MarautHas MHOyKOWs. JI[BHOKEHHE 3apsOKEHHBIX YacTHL[ B JIEKTPUYECKOM M MAarHUTHOM
nosiax. Cuna Amnepa. BUTok ¢ TokoM B MarHuTHOM 1osie. MarHuTHbI MoMeHT. 3akoH buo-Casapa-Jlamnaca.
MarHuTHOE ToJe NPSIMOJIMHEHHOTO MPOBOJHUKA C TOKOM. MarHuTHOE Moje KPYroBOro TOKa U ITUPKYJIAILIUSL
MarHuTHOTO 1oJI1. MarHuTHOE ToJie AJIMHHOTO COJICHOUAa. BeKTOpHbIH moTeHImal.

TEMA 22. MarauTHoe noJie B BeliecTse
Hamarnuuusanue BeniectBa. HamarnuueHHocTs. MouekynsipHble TOKU. HanpsykeHHOCTh MarHUTHOIO IIOJIA.
MarsuTHas npoHHLaeMOoCcTh. OCHOBHBIE ypaBHEHHS MAarHUTOCTATUKU B BellecTBe. | paHWYHbBIE YCIOBHS Ha
MOBEPXHOCTH pa3fiela IByX MarHeTUKOB.

TEMA 23. DyleKTpOMarHuTHasi MHAYKUUS B IBHAKYIIUXCA ¥ HENOABUKHBIX IPOBOAHMKAX
3aKkOH  JIEKTpOMAarHUTHOW  umHAYKOuH. IlpaBuno JleHma. MakcBemioBcKass —TpakTOBKa — SIBICHUS
JNIEKTPOMAarHUTHON MHAyKIMU. BuxpeBoe snektpuueckoe none. Camonnaykuus. MHayktuBHOCTh. TOKM mpu
3aMBIKAaHWM W pa3sMBIKaHUU LeNH. B3anMHas WHAYKTUBHOCTb. MarHumTHas 3Heprus. IImoTHOCTs sHeprum
MarHuTHOT'O MOJI.

TEMA 24. Tox cMelieHust
VYpaBHeHnuss MakcBemna.  MartepuanbHble  ypaBHeHHS.  CKaNspHBIM M BEKTOPHBIH  MOTEHIMAJBI
AJEKTPOMArHUTHOTO TOJIA. PensTHBHCTCKHE IpeoOpa3oBaHMs 3apsioB, TOKOB M 3JIEKTPOMArHUTHBIX MOJEH.
OTHOCHUTEIBHOE pa3eeHNe JIEKTPOMArHUTHOTO TOJISI Ha 3JIEKTPHYECKOE U MarHUTHOE.

MoayJas S
TFEOMETPUYECKAS OIITUKA

TEMA 25. IIpeamer onTHKH
OneKkTpoMarHuTHas Opupoaa cBeTa. BomHoBoe ypaBHeHue. Ilnockue snekTpoMarHuTHele BOJHBL. JlinHa
BOJIHBI, BOJTHOBOH BEKTOP, CKOPOCTh. CBOHCTBA 3IeKTPOMarHuTHEIX BOH. D¢ ekt Horurepa. llkana snexrpo-
MarHUTHBIX BOJIH.

TEMA 26. OTpa:keHue U npejioMJIeHHe CBeTa Ha TPaHMIe Pa3/iesa ABYX AM3J1eKTPUKOB
3axoH oTpaxkeHus u npeiomieHus. [lomHoe otpaxenue. Ko duuneHT oTpaskeHHs U IPOITyCKaHHUS.
TEMA 27. OnTuyeckue JUH3BI
®okycHoe pacctossaue. ®opmyna JmH3bl. Tumbl guH3. Ontudeckue ocu. OnTwueckas cujaa JWH3BL
W3obpakeHne npeaMeTa B JIMH3AX.
Monayab 6
BOJIHOBASI OIITUKA

TEMA 28. UntepdepeHuns cBeTa
WurepdepeHunss MOHOXpOMATHYECKUX BOJIH. YCIOBUS MHTEP(EPEHIMOHHBIX MAaKCHMyMOB M MHHHUMYMOB.
Cnoco0bl ToJTydeHHs] KOTEPEHTHBIX BOJH B ONTHKE. BpeMeHHas M NPOCTPaHCTBEHHAss KOT€PEHTHOCTb.
WurepdepeHuns cBeTa B TOHKHUX IUICHKAX.

TEMA 29. Ilud¢pakuus cBera
[Mpunnun INolirenca-@penens. Meron 300 @penens. Andpakius Openens Ha KpyrioM OTBEPCTHH M JHCKE.
Hudpakmus Opayarodepa Ha menu. [IpubmmkeHne reomeTpuueckord onTHKHU. JudpakmuoHHAs perierka.
CriektpanpHOe pasioxeHue. Paszpemaromas crocoOHOCTh. Iudpakius peHTTeHOBCKUX JIydel B KpUCTaJUIaX.
®opmyna bpera-Bynbda.

TEMA 30. I[Toasipu3auus cBeTa

Tlonsipuzanus cBeTa Nnpu OTpa)KEHUU U mperomiieHuH. YTou bproctepa. J[BoitHOE yuernpioMieHue B
aHM30TPOMHBIX KpHcTa/uIax. [lomsipu3anus npyu ABOMHOM JIydelnpenoMIeHUH. 3aKkoH Maroca.

TEMA 31. ucnepcusi cBeta
OnexTpoHHas Teopus aucnepcuu. HopmanbHas U aHoManbHas AUCHEPCUH.
INornomenue ceeta. 3akoH byrepa. BonHnossle nakeTs!. ['pynnoBast ckopocTs.

TEMA 32. DHeprust H HMIYJIbC 3JIEKTPOMATHUTHBIX BOJIH




Bekrop Iloiitunra. Cdepruueckue BONHBL JHepreTudeckue M (oroMerpudeckue BeduuuHbl. [lonsipusanms
JINHEWHasl, KpYroBas U 3JuidnTuydeckasi. EcrecTBeHHbIN cBET

TEMA 33. TenjioBoe u3jay4enue
AbcomoTtHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiimana. Pacnpenenenne SHEpTHH B CIIEKTPE
M3ITydeHHs1 aOCOJIOTHO YEpHOTo Tena. 3akoH cMmemeHns Buaa. KBaHTOBas rumore3a m ¢opmyna Ilmanka.
®DoTorddexT u ero 3akoHbl. POTOHEL YpaBHeHHe DnHITEeHA. DPdexT Komnrona u ero pacuer. KBantoBoe
00BSICHEHUE JABIICHUS CBETA.

Moayas 7
OU3UKA ATOMA
TEMA 34. Moaenu aTtoma
Monens atroma o Tomcony, Pesepdopna, bopa. [Toctynatst bopa.

TEMA 35. Atom Boopoaa
DHepreTHyeckue ypoBHH M CIIEKTp M3iaydeHus. [IpocTpaHCTBEHHOE paciipeeieHe MII0THOCTH AJIEKTPOHHOTO
oOmaka. CriuH 351eKTpoHa. MHOTO3JIEKTPOHHBIE aTOMBI. HepasnuauMocTh 0JJMHAKOBBIX MUKPOYACTHII. BO30HBI
u ¢pepmuonsl. [Ipuanun [Taymu. [lepuoandeckas cucrema 31eMeHTOB MeHeneeBa.

TEMA 36. BosiHOBbI€e CBOWCTBA MUKPOYACTHIL
l'umoresa ne Bpoinsa. Judpakuus 3meKTpoHOB U HEUTpoHOB. COOTHOIICHUS HeompeaeaeHHocTel. BoaHoBas
¢byHKIMA U e€¢ craTucTHiecKuil cMblica. YpasHenue lllpeamnrepa. CrammonapHble cocTosiHMA. YacTuma B
noreHuuanbHol sime. TyHHenbHbIH 3ddexT. KBantoBanue snepruu. [IpuHnun coorBerctBusi. KBaHTOBaHuME
MOMEHTa UMITyJbCa.
Moayas 8
OU3UKA ANPA U DJVIEMEHTAPHBIX HACTHUIL
TEMA 37. CTpoenne aTOMHOT0 s1Apa
Cocras aromHoro anapa. Hyknonsl. 3otonsl. SnepHelie cuinbl. Moaenu aTOMHOrO sizipa.
TEMA 38. PainoakTuBHOCTDL
HckyccTBeHHAs! M €CTECTBEHHAS palHOaKTHBHOCTb. SlnepHble peakuun. JJedekt macc.
TEMA 39. DiieMeHTApHbIE YaCTHLbI
CucteMaTnka 3IE€MEHTapHbIX 4acTHL. JlenToHBl M aApoHBL. B3ammonpeBpamenus dacTHl. YacTunsl u
aaTryactunpl. Gusndecknit Bakyym. KBapku. KBaHTHI (yHIaMEHTAIBHBIX MTOJICH.
TEMA 40. ®u3uyeckasi KApTUHA MUpPaA
Bewmectso u none. Mepapxust cTpykTyp Matepuu. MakpoCKOIIMUECKHE CBOMCTBA BellecTBa. BelecTso
B 9KCTPEMAJIBHBIX YCIOBHUAX DBOIIONHMS BeeneHHOM.

5. | O6pa3oBare/ibHbIE TEXHOJOTHH

[Tpu mOATOTOBKE CIIENHAINCTOB-XUMHUKOB HCIIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE ()OPMBI IIPOBECHHUS
y4eOHBIX 3aHITHI:

- HHTEPaKTUBHbIC JICKIUH;

- JICKIIMH Tpecc-KOH(pEepeHINH;

- TPEHWHTH M CEMUHAPBHI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB,;

- TPYIIOBBIC, Hay4YHbIE AUCKYCCHH, Ne0aThl

6. | Ucmoab3yemsbie pecypcsl HHPOPMATHOHHO-TETeKOMMYHUKAUOHHOM ceTn «Internet; magopmannonnsie
TEeXHOJIOTHH, MPOrPAMMHBIE CPeICTBA U HH(YOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

HNndopmauuonHoe obecneyeHue
0a3bl JaHHBIX, THYOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas anektponHas 6ubnuoreka
http://elibrary.ru/default.asp Poccuiickas HarmonansHas OubimmoTexa
http://primo.nlr.ru http:/nbmgu.rudnexTporHast 6OubimoTeka Poccuiickoit rocyjapcTBEeHHOM
OnbHoTEeKH

7. | ®opMBbI TeKYLIET0 KOHTPOJISI

KOHTPOJIbHBIE Pa0OThI, KOJUIOKBUYMBI, 3al1uTa pedeparo

8. | ®opma MPOMEKYTOUHOTO KOHTPOJISI

3ayer, 9K3aMeH

Pa3pab6oTunk: noueHt kadeapbl oomei pusuku IaditykuneBa 3.X.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

