AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI

B1.0.16 «®usuka»

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

HI/ICHI/IHHI/IHa «Dusuka» OTHOCHTCS K 00s3aTelbLHOI

yacth bioka 1 oCHOBHOM mnpodeccuoHaIbHOM

oOpazoBarenbHOI mporpaMmbl OakajaBpuata 1o HampasieHuro moarotoBku 04.03.01. «Xumwus (ypoBeHb
OakanaBpuata)». M3yuaercs B 1,2 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 Cnocoben maanupoBath | OIIK-4.1. Vcnons3yer 6Ga3oBble | 3HATh: TEOPETHYECKUE OCHOBBI
padoThl XMMHUYECKOH HAampaBjieH- | 3HAHUS B 00JACTH MAaTEMaTHKH | OPraHWYECKOW XUMHH, COBpe-
HOCTH, o0padaTpiBaTh M  HWH- | 1 (QU3UKM NpH IUIAHUPOBAaHWU | MEHHBIH YPOBEHb €€ pa3BHUTHS,
TepHpPeTHPOBATH MOJyYeHHbIE pe3y- | paboT XMMHUUYECKON HalpaBiieH- | OCHOBBI OPraHUYECKOH XHUMUH,

JIBTAThl € HCIO0JIb30BAHHEM Teope- | HOCTH ¢usmyecko  XuMHH,  (QU3HKH,

TH4eckux 3HaHmii u npakrudyecknx | OIIK-4.2. Ob6pabareiBacT maH- | MATEMaTHKH.

HABBIKOB pelIeHHs] MaTeMaTH4Yec- | HbIE c UCIIONIb30BaHUEM | YMeTh:

KHX U (pU3NYecKuX 3aaa4 CTaHJApTHBIX CHOCOOOB ammpo- | ONMPEAETATh M aHATU3HPOBATh
KCHMAallMM YHCJICHHBIX Xapak- | MpoOieMbl XWMHH, IUIAHHPOBATH
TEPUCTHUK CTPaTETHIO UX PELICHUS; HCIIOIb-
OIIK-4.3. NnteprperupyeT pe- | 30BaTh 3HAHUS TEOPETHUYECKUX
3YyJbTAaTbl XUMHUYCCKUX OCHOB XHMMHHU, (bI/ISI/IKI/I u Ma-

HaOMIONEHUI ¢  HCHOJB30- | TEMAaTHKH JUIi  IUIAHHUPOBAHUSA
BaHHEM (U3NYECKUX 3aKOHOB M | XMMHUYECKOIO JKCIIEpUMEHTa, 00-

TIpeJCTaBICHUN paboTKM M HUHTEpIpETAIUH MOIY-
YEHHBIX pe3yJbTaTOB
Baaners: HaBBIKaMU

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

Buja yueOHoii padoThI Bcero uyacos 1 cemecTp 2 cemecTp
OO61mmas TpyJ0€MKOCTh JUCIUIIITUHBI 216 72 144
AyJUTOPHBIE 3aHSATHSI 152 68 84
Jlekuuu 70 36 34
[TpakTHyeckue 3aHITUS 82 32 50
CamocrosiTenibHas padoTa CTYJCHTOB 37 4 33
Kontpois 27 - 27

4.2. Coaep:xanue TMCUUNIUHBI
Moayasb 1

BBEJIEHHUE

TEMA 1. ®u3uka kak HayKa.
MeTtonpl (pH3HYECKOTO HCCICIOBAHUS: OMBIT, THIIOTE3a, JKCIICPHMEHT, Teopus. MaTemaThuka W (U3HUKa.
®msuka u ecrectBo3Hanue. Ounocodus m ¢usmka. Baxkueiimme 3tansl ucropuu ¢usukd. Ponp Qusuku B
oOpaszoBanun. O0mas CTpyKTypa U 3a1a4u Kypca pusuku. Ponb m3mepennii B pusnke. EMUHUIB H3MEepeHUS U
cuctembl eguHuL. OCHOBHBIE €IMHULIBL.

MEXAHUKA

TEMA 2. IIpeaMmer MeXaHUKH
Kiaccuueckas M KBaHTOBass M KBaHTOBas MEXaHHUKA. HepeHHTI/IBI/ICTKaf{ U PECIATUBUCTCKAad MEXaHUKA.
Kunemarnka n quaaMuka. OCHOBHBIE (PM3MYECKHE MOJEIH: YacTHIa (MaTepHajbHas TOUKa), CHCTEMa YaCTHII
abCOIIOTHO TBEPOE TEJNO, CIUIOIIHAS Cpesia.

TEMA 3. Kunematuka
Cuctema otcyera. CKaJsipHBIC W BEKTOPHBIC (DU3UYCCKUE BEIMYHHBL. KHHEMaTHYecKOe ONMCAHHE IBMKCHUS
gactur. CKOpocTh U yckopeHue. O cMbICIIe MPOU3BOIHON M HHTETPaja B MPUIOKEHUH K (PU3NICCKAM 3a1a4aM.
[ocrymatensHOE W BpamaTebHOS IBIDKCHHE a0CONIOTHO TBEPAOTO Tella. YTIIOBask CKOPOCTh U YIIIOBOE
yckoperue. CTerneHu CBOOOIBI.

TEMA 4. JlunaMuKa 4acTHIL
IepBriii 3akon HeloToHa 1 MHEpLHMATIbHBIE CUCTEMBI 0TcueTa. [IpuHiun oTHocutenbHOCTH. [Tpunuun ["anunes.
WuBapuantel npeoOpazoBanus. Cuma. Bropoii 3akon Herotona. Macca u ummnynbc. COCTOSHUSI 4acTHIBI B
KiIaccuueckol mexanuke. Tperuit 3akoH HploTOHa B KilaccmueckoW MexaHWKe. ['paHuIbl MPUMEHUMOCTH
KJIACCHYIECKOTO CTI0C00a ONMCaHNs ABIDKCHHS YaCTHII.




TEMA 5. 3aKkoHbI COXpaHEHHS] B MeXaHUKe
3aKOH COXpaHEHHs UMITyJbca. ANNETUBHBIN 3aKOH COXpaHEHUs! Macchl. LIeHTp Macc W 3aKOH €ro JBIDKCHUS.
MoMeHT uMIyJbca. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHEHHS MOMEHTa HMITyiabca. Pabora. MOIIHOCTS.
Kunernueckas. Oneprus. KoHcepBaTMBHBIE M HEKOHCEPBAaTHBHBIC CHIBIL. llOTEHIManbHas 3HEPIHs.
BHyTpeHHsAS 3Heprust. 3aKOH COXPaHEHHUsS SHEPTHMH. 3aKOHBI COXPAHCHMS M CHMMETpHS MNPOCTPAaHCTBA H
BpPEMEHHU.
TEMA 6. HeunepumnaJjibHble CHCTEMBbI 0TCYETA
OmnucaHue NBIKEHUS YacTUI] B HEMHEPIMAIbHBIX ccTeMax oTcyera. Cuia
uHepiuy. I'paBuTanonHast Macca. DKBUBAJIEHTHOCTh HHEPTHON M IPaBUTALIMOHHOM Macc.
TEMA 7. ilunaMHKa TBep/0ro Teja
VYpaBHeHHE OBIKEHUs TBEPAOro Tena. MOMEHT MHEpIMU TBEPJOro Teja OTHOCHUTEIbHO OcH. BpamartensHslit
MOMEHT. KuHernueckas »Heprus TBEpJOro Tejla, COBEPILIAIONIETO MOCTYMATeIbHOE U BpaIIATENbHOE
JBIDKEHUS. [ MpOCKOMBIL.
TEMA 8. Koneoanus
Kunematnka rapMoHmYeckux KoneOanuii. BekropHple numarpammser. KommuekcHas ¢opma mIpencTaBICHUS
TapMOHMYECKNX KoyicOaHWi. ['apMOHMYECKHMH OCIMIUIATOP. ODHEPreTHYeCKHe COOTHOUICHHS. J[IBIKEeHHE
CHCTEMbI BOJHM3M YCTOWYHMBOTO IIOJIOKEHUS paBHOBecus. MasTHHKH. 3aTyXalomue KojeOaHus OCIUIUIATOpA.
Koa¢ppunnenr 3aryxanus, sorapuMuuecKuil IEKPEMEHT, MOOpOTHOCTb. BBIHYXAEHHBIE KOJIEeOaHUS
TapMOHMYECKOTO OCHWIIIATOpa MOA ACHCTBHEM CHHYCOWIAIBHOW CHIbL. AMIUINTYZA2 W (a3a BBIHYKICHHBIX
konebanuil. PesoHaHc.
TEMA 9. Mexannka KkUAKOCTeil M ra3oB
Kunematndyeckoe JABWKEHHMS JKUAKOCTH. YpPaBHEHHE [BIKEGHUS KHUJIKOCTH. MpjeanbHas KHMJIKOCTB.
CranMoHapHOE COCTOSIHME UIEalbHOW JKUAKOCTH. YpaBHeHHe bepHymmu. Bsskas sxuakocts. Cuibl
BHYTpeHHero TpeHus. CraroHapHOe TeueHHue BA3KoH xuakoctu [lonarue TypOyneHTHOCTH. J[BUXKEHHE Tel B
KHUIKOCTAX U ra3ax.
TEMA 10. PeiaTHBHCTCKAsA MEXaHUKA
ITocTOSIHCTBO CKOPOCTH CBETa B MHEPLMAIBHBIX CHCTEMaX OTcueTa. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH,
JUIMH ¥ TIpOMEXYTKOB BpemeHH. IIpeoOpasoBanus Jlopenma. MurtepBan Mexnmy coObitusamu. CroskeHne
CKOpPOCTEH B pENATHUBHCTCKON MexaHuke. IIpeoOpa3oBaHMs HMITyibca M 3HEpruu. B3amMocBs3p Macchl U
SHEPIUU.
Moayasb 2
MOJIEKYJIAPHAS ®U3UKA U TEPMOPINHAMUKA
TEMA 11. MoJieky/JIsIpHO-KHHETHYeCKasi TeOPHs
WneanpHbiil ra3. JlaBieHue raza ¢ TOYKM 3PEHHUS MOJEKYJISPHO-KMHETUYECKOW Teopud. MomekymnsipHo-
KMHETHYECKUH CMBICII TEeMIEpaTyphl. YpaBHEHHE COCTOSHHUS WAEaJbHOTO Ta3a. 3aKOH DPaBHOMEPHOIO
pacripesiesieHlss SHEpPTUM TEIUIOBOTO JIBIDKEHMSI CTENEeHsSM CBOOOJABI MOJIEKYJl. BHyTpeHHsss SHeprus
HICTFHOTO Ta3a. 3aKOH paclpelesieHnsl ckopocTeii MakcBemna. Pacnpenenenne Mosexyn 1mo abCcoaroTHBIM
3HaUeHHUsAM cKopocTeil. CpenHue CKOPOCTH TEIUIOBOTO IBIDKEHUS MoyeKyl. bapomerpuueckas dopmyna u
pacnpenenenue bonbuMana.
TEMA 12. TepmoauHamMuKa
Pabora u xommyectBo TemwnoThl. IlepBoe Haudano TepMmoanHamMuku. OOpaTHMble W HEOOpaTHMBIE TPOIECCHI.
Tenmoemkocts. Kiaccuueckas Teopus TEIUIOEMKOCTH MACATBHBIX Ta30B M €€ OTpaHUYeHHOCTh. AnnabaTHBIN
nporecc. DHTpomnusa. Bropoe Havano tepMoanHaMuKH, [IpuHIMIT HEOOPATUMOCTH. DHTPONHS M BEPOATHOCTD.
Onykryaunu. Teopema Hepcra. Iuknuueckue npoueccsl. uxn Kapro. Maxkcumansnbiil KIIJ[ TemioBoil.
TepmonnHaMu4eckas mKaga Temmeparyp. TepMoanHAMHYECKUE TOTEHIHAIHI.
TEMA 13. sIBjieHus nepeHoca
Hduddysns, TemmonpoBOIHOCTb, BA3KOCTh. KHHEMaTHUYeCKHE XapaKTEPUCTUKHA MOJIEKYJISPHOTO IBFKCHHS.
(DeHOMEHOIOTHYECKOe OIMCAaHUE, MOJIEKYIIIPHO-KHHETHYECKasl TPAaKTOBKa siBIeHNH 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 BaHn-nep-Baanbca. ®a3zosbie
paBHOBecHs U IpeBpaiieHus. YpaBHeHue Knaneiipona-Knaysuyca.
Monayas 3
SJEKTPUYECTBO
TEMA 15. IlpeameT KJaccH4ecKoi 31eKTPOAMHAMHKH.
Wnest 6mu3koaeicTBUS. DIEKTPUIECKIH 3aps/] U €r0 JUCKPETHOCTb.
TEMA 16. DnekTpocTraTuka.
3akon Kynona. HampspkeHHOCTD DJIEKTpHUYECKOTO MO, [IpUHIMIT Cymepro3uIiui. DIEKTPUISCKHN TUTIONb.
Jlurons  BO  BHEWIHEM  D3JEKTpOCTaTHUeCKOM mone. IIoTOK U JuUBEpreHnuss BEKTOPHOIO  IOJS.
OnexTpocraTuueckas Teopema [aycca. Ilpumenenue teopeMsl ['aycca k pacdeTy 2JI€eKTPOCTATUUECKUX MOJTEH.
IMoTeHanbHOCTh AMEKTPOCTATUYECKOT0 NMoJIsl. LIUpKyIaust U pOTOpP IAEKTPOCTATUIECKOT0 nouis. CKanspHbIi
MOTEHIMAJ U €T0 CBA3b C HANPSHKEHHOCTBIO AEeKTpocTaTudeckoro noss. YpasHeHus Ilyaccona-Jlannaca.




TEMA 17. DiekTpocTaTH4ecKoe MoJjie B AUIIeKTPHKAX
IMonspuzanust andnexTpukoB. IlomsapuzoBanHOCTh. [lomsipu3annoHHbIE 3apsAabl. DIEKTPHUECKOE CMEICHHE.
JvsnexTpudeckas MpoHHIAaeMocTs. OCHOBHBIE YPaBHEHHUS BJIEKTPOCTATHKH IS AMIIICKTPUKOB. | paHWYHBIE
YCIIOBHSI HA MIOBEPXHOCTH Pa3ieNa ABYX JUIIEKTPHKOB.

TEMA 18. IIpoBoAHUKH B 3JIEKTPOCTATHYECKOM I10J1€
IToBepxHOCTHBIE 3apsAmbl. DJEKTpocTaTHdecKas 3ammrTa. Kod3(h(GHIMeHTs €MKOCTH M B3aUMHOM €MKOCTH
npoBogHUKOB. KoHaeHcaTopsl. EMKOCTE KOHAEHCATOPOB.

TEMA 19. DHeprusi B3anMo/eiicTBHS 3J1eKTPHYECKHX 3aPAI0B
OHeprust 3apsHKCHHBIX MPOBOJHHUKOB. DHEprus KoHJeHcaTopa. [IJIOTHOCTH 3HEpruM 3JEKTPOCTAaTHUYECKOTO
OIS,

TEMA 20. IlocTOSIHHBIH 31eKTPHYeCKHI TOK.
[TnotHOCTP M cuna Toka. 3akoHsl OMa u [xoyns-Jlenna B nokanbHoM popme. Ctoponuue cuibl. IJ]C. 3akoHbI
Owma u JIxoyns-JleHua B uaTerpansHoit popme. [IpaBuia Kupxroda.

Moayan 4
MATHETHU3M

TEMA 21. MATHUTHOE I10JIE
Cuna Jlopenna. MarautHas MHOYKOWs. J[BHOKEHHE 3apsOKEHHBIX YAacTHI[ B JJIEKTPUYECKOM UM MAarHUTHOM
nosiax. Cuna Amnepa. BUTok ¢ TokoM B MarHuTHOM nosie. MarautHeiil MomeHT. 3akoH buo-Casapa-Jlamnaca.
MarHuTHO€E TON€e NPSIMOJIMHENHOTO MPOBOJHHKA C TOKOM. MarHUTHOE MOJ€ KPYrOBOTO TOKA M LIMPKYJISALMS
MarHuTHOTO 1oJI1. MarHuTHOE 1oJie AIMHHOTO COoJIeHOUAa. BeKTopHbIi moTeHImai.

TEMA 22. MarauTHoe noJie B BeliecTse
Hamarnuuusanue BeniectBa. HamarnuueHHocTs. MouekynsipHble Tokd. HanpsykeHHOCTb MarHMTHOIO IIOJIA.
MarsuTHas npoHHLaeMocTb. OCHOBHBIE ypaBHEHMsS MarHUTOCTaTHKU B BellecTBe. | paHMYHBIC YCIOBHUS Ha
MIOBEPXHOCTH pa3zfieia IByX MarHeTHKOB.

TEMA 23. DileKTpOMarHuTHasi MHAYKUHUS B IBHAKYIIUXCH ¥ HENOABHKHBIX IIPOBOAHMKAX
3aKkOH  JIEKTpOMAarHUTHOW  umHAyKOuH. IlpaBuno Jlenma. MakcBemioBckass — TpakTOBKa — SIBICHUS
JNIEKTPOMArHUTHOM MHAyKIMU. Buxpesoe snektpuueckoe none. Camonnaykuus. MHayktuBHOCTh. TOKM mpu
3aMBIKAaHWM W pa3sMbIKaHUU LeNnd. B3auMHas WHAYKTUBHOCTb. MarHuTHas SHeprus. IImoTHOCTH »Heprum
MarHuTHOTO MOJIA.

TEMA 24. Tok cMemeHust
VYpaBHeHuss MakcBemna.  MartepuanbHble  ypaBHeHMA. CKaJIApHBIE M BEKTOPHBIH  MOTEHIHAJIBI
3EKTPOMArHUTHOTO TOJIA. PensTHBHCTCKUE MpeoOpa3oBaHMS 3apsiioB, TOKOB M JIEKTPOMArHUTHBIX TOJIEH.
OTHOCHUTEIBHOE pa3eeHNe JIEKTPOMArHUTHOTO TIOJISI Ha 3JIEKTPHYECKOE U MarHUTHOE.

Moayas S
TFEOMETPUYECKAS OIITUKA

TEMA 25. IIpenMeT onTUKH
OneKkTpoMarHuTHas npupoja cBeTa. BomHoBoe ypaBHeHue. Ilnockue snekTpoMarHuTHble BOJHBL. JlinHa
BOJIHBI, BOJTHOBOH BEKTOP, CKOPOCTh. CBOHCTBA 3IeKTPOMarHuTHEIX BONH. D¢ ekt Horurepa. llkana snexrpo-
MarHUTHBIX BOJIH.

TEMA 26. OTpa:keHue U npejioMJIeHHe CBeTa Ha IPaHuLe pa3/iesa ABYX AM3J1eKTPUKOB
3akoH oTpakeHHs U mpesomienust. [loiHoe oTpakenne. KoahduuueHT oTpaykeHus 1 MPOIyCKaHusI.
TEMA 27. OnTuyeckue JUH3BI
dokycHoe paccrosgHue. Popmymna muH3bl. Tumsl nuH3. Onrtuueckume ocu. OnTHyeckas CHIa JIMH3BL.
W3o6pakeHne npeaMera B THH3aX.
Moayas 6
BOJIHOBASI OIITUKA

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

TEMA 29. Ilud¢pakuus cBera
[Mpunnun INolirenca-@penens. Meron 300 @penens. Andpakius Openens Ha KpyrioM OTBEPCTHH M JHCKE.
Hudpakuus @paynropepa Ha menu. [Ipubmmwkenue reoMeTpuyeckoil onTHKH. u(ppaklIMOHHAs pelIeTka.
CriektpanpHOe pasjioxeHue. Paspemiaromas cnocoOHOCTh. JIudpakius peHTTeHOBCKUX JIydeld B KpHCTalIax.
®dopmyna bpera-Bynbda.

TEMA 30. I[Toasipu3auus cBeTa

ITonsipuzanys cBeTa Mpu OTPAKEHUM U NPEJIOMIIEHUU. YToJl bproctepa. [IBoiiHOE yuenpaoMIIEHUE B
aHM30TPOMHBIX KpHcTa/uIax. [lomsipusanus npyu ABOMHOM JIydenpeIoMICHUH. 3aKoH Maoca.

TEMA 31. lucnepcus cBera
OnexTpoHHas Teopus aucnepcuu. HopmanbHas U aHOManbHas AUCHEPCUH.
INornomenue ceeta. 3akoH byrepa. BonHnossle nakeTs!. ['pynnoBast ckopocTs.

TEMA 32. DHeprust 1 UMIIYJIbC 3JIEKTPOMATHUTHBIX BOJIH
Bekrop Iloiituara. Cdepuueckue BoJHBL JHepreTudeckue M ¢oromerpuueckue BeauuuHbl. [lossipusanms




JIMHEHHAs!, KpyroBas ¥ JJuIMNTHYecKast. EcTecTBeHHBIN cBET

TEMA 33. TenioBoe u3jiyueHue
AbcomoTtHO "epHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiimana. Pacnipenenenne SHEpTHH B CIIEKTPE
M3ITydeHHs] aOCOJIOTHO YEpHOro Teia. 3akoH cMmemieHns Buna. KBaHToBas rumore3a u dopmyna Ilmanka.
DoTorddexT u ero 3akoHbl. POTOHBL YpaBHeHHe DnHIITEeHA. DPdexT Komnrona u ero pacuer. KBantoBoe
00BSICHEHUE JJABIICHUS CBETA.

Moayas 7
OU3UKA ATOMA
TEMA 34. Moaeau atoma
Mognens atroma o Tomcony, Pesepdopna, bopa. [Toctynatst bopa.

TEMA 35. ATom Boopoaa
DHepreTHdecKkue ypoBHH M CIIEKTp M3iaydeHus. [IpocTpaHCTBEHHOE pacripenesieHe MII0THOCTH AJIEKTPOHHOTO
obnaka. CrvH 351eKTpoHa. MHOT03JIEKTPOHHBIE aTOMBI. Hepa3nu4uMocTh 0JMHAKOBBIX MUKpouyacTUll. Bo3oHbI
u ¢pepmuonsl. [Ipuanun [Taymu. [lepuoandeckas cucrema 31eMeHTOB MeHeneeBa.

TEMA 36. BosiHOBbIe CBOWCTBA MUKPOYACTHIL
l'umoresa ne Bpoiinsa. Judpaknus 3meKTpoHOB U HEUTpoHOB. COOTHOIICHUS HeompeaeaeHHocTel. BoaHoBas
¢byHKMa u e€¢ craTucTHdeckuil cMbici. YpasHenue llpenunrepa. CraumonapHble cocTostHuS. YacThma B
moTeHIManbHOH siMe. TyHHeNbHEIN > ¢exT. KBanroBanue sneprun. [lpuHmmm cooTtBercTBUsA. KBaHTOBaHHE
MOMEHTa UMIIyJbCa.
Moayas 8
OU3UKA ANPA U DJVIEMEHTAPHBIX YACTHIY
TEMA 37. CTpoenne aTOMHOTO s1Apa
CocraB atromHoro spa. Hyknonsl. M3otomnsl. SInepHble cuiasl. Moenu aToMHOTO sIpa.
TEMA 38. PainoakTuBHOCTDL
HckyccTBeHHAs! M eCTECTBEHHAS palHOaKTHBHOCTD. SlnepHble peakuun. JJedekt macc.
TEMA 39. DiieMeHTApHbIE YaCTHLbI
Cucremarnka S3JE€MEHTapHBIX dacTul. JlenToHsl M anpoHsl. B3amMomnpeBpameHus duactum. YacTuipl U
aaTryactunpl. Gusndecknit Bakyym. KBapku. KBaHTH (yHIaMEHTAIBHBIX MTOJICH.
TEMA 40. ®u3zuyeckass KAPTMHA MUpPaA
Bewecrso u none. Mepapxust cTpykTyp Marepuu. MakpoCKOIIMUECKHE CBOMCTBA BellecTBa. BelecTso
B 9KCTPEMAJIBHBIX YCIIOBHAX DBOJIONMS BeeneHHOH.

5. | O6pa3oBare/ibHbIE TEXHOJOTHH

ITpu mOATrOTOBKE CIIENHAINCTOB-XUMHUKOB HCIIOJIB3YIOTCS CIEAYIOINE OCHOBHBIE ()OPMBI IPOBEICHUS
y4eOHBIX 3aHATHI:

- HHTEPaKTUBHBIC JICKIUH;

- JICKIIH Tpecc-KOH(pEepEHINH;

- TPEHMHTH M CEMUHAPBI [P0 Pa3BUTHUIO IPOPECCHOHAIBHBIX HABBIKOB;

- TPYIIOBBIC, HAay4YHbIE AUCKYCCHH, Ne0aTh

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

HNndopmauuonHoe obecneyeHue
0a3bI JaHHBIX, HH(POPMAIMOHHO-CIPABOYHBIE H IOHCKOBBIE 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 anekrponHas 6ubnuorexa
http://elibrary.ru/default.asp Poccuiickas HarmonanbHas OubimmoTexa
http://primo.nlr.ru http://nbmgu.rudnextponnas 6ubaHOTEKAa POCCHICKON rOCY1apCTBEHHOM
OnbIMoTEKH

7. | ®opMBbI TEKYIEr0 KOHTPOJIs

KOHTPOJIbHBIE paboThI, KOJJIOKBUYMBI, 3aITUTa pedepaTon

8. | ®opMa NpoMeKYTOYHOT0 KOHTPOJISI

3auer, sK3aMeH

Pa3pab6oTunk: noueHT kadenpnbl oomeii pusukn Taiitykuena 3.X.
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