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Hanpasienue noarorosku 6axanaspuara 21.03.01. - «<Hedrerasonoe je10»

He.]'lb H3YYCHUHA TUCHUIIIMHBI
LensiMu OCBOCHHSI TUCIUTUTUHEI «DU3UKA" SIBISIFOTCS 3HAKOMCTBO ¢ (PM3HYECKUMU SBIICHUSIMH,
00yCIIOBIICHHBIMU aTOMapHO-KOPITYCKYJISIPHBIM CTPOECHUEM BEIIECTBa, JOPMUPOBAHUE Y
CTYJCHTOB IIPEJICTABICHUI 00 IMOHATHUSIX, 3aKOHAX M METO/IaX (PM3UKH, HABBIKOB IMPOCTEHIIIIX
MPAKTUYECKHUX PACUYETOB, a TAKXKE IKCIIEPUMEHTaIbHOU paboThl B 1abopaTopuu. B kypce
U3JIaraloTCsl OCHOBHBIE 3aKOHBI MEXAHUKH, TEPMOAMHAMUKHN U CTATUCTUUECKON (PU3UKH,
ANIEKTPUYECTBA U MarHeTU3Ma, OCHOBBI TEOPHH KOJICOAHUI U BOJIH, ONITUKU, U3y4al0TCA
¢u3nyecKkue CBOMCTBAa CUCTEM aTOMOB U MOJIEKYJI HA OCHOBE MOJIETIbHBIX IPECTABIICHUH,
JAIOTCS OHATUA (DU3UKU MOTPAHUYHBIX SIBJICHUN U (a30BBIX MEPEX00B, (PU3UKU TBEPIOTO

TCIa.

Mecto nucuumiinibl B crpykrype OIIOII BO daxanaspuama
Hannas nucnurmumna b1.0.07 ®usuka peanusyercs B paMkax 6a30Boil yacTu 00s3aTeNbHBIX
mucruiuine ooka b.1.B.

Jucnunnuna uzyuaercs Ha 1 kypce B 1-2 cemecrpax.

Pe3yabTarhl 0CBOEHMS IMCUMILIMHBI (MOAYJIf1) «DU3nKa»

KO)I 1 HAMMCHOBAaHHEC
KOMIICTCHIINHU

NuaukaTopbl

Jdeckpunropbl

Komnerenuun

OIIK-1. Cnocoben
peliath 3a1a4u,
OTHOCSIIITHECS K
poheCCHOHATBHOMN
JeSITETBHOCTH,
TIPUMEHSISI METO/IBI
MOJICITUPOBAHHS,
MaTeMaTHYECKOTO
aHaJIM3a,
€CTECTBEHHOHAYYHBIE
U OOIIIEHHKEHEPHBIC
3HAHUS

OIIK-1.1 Mcnonb3yeT OCHOBHBIE
3aKOHBI AUCLUIIIMH HHXEHEPHO-
TEXHUYECKOTO MOIYJIS

OIIK-1.2 Ucnone3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLWILINH, MTPABHJIA TOCTPOECHHUS
TEXHUYECKUX CXEM U YepTexen

OIIK-1.3 Bmageer  OCHOBHBIMH
METOJIaMH T€0JIOTUYECKON pa3BelKH,
MHTEPIPETALUH JaHHBIX
reo(pu3NIEeCKuX UCCJICJIOBAHNUH,
TEXHUKO-DKOHOMHUYECKOTO aHaJu3a,
HaBBIKAMH COCTaBJIEHUS padoumx
IIPOEKTOB B COCTAaBE TBOPYECKOU
KOMaH/1bl

OIIK-1.4 3naet npyuHIMIIHAIBHBIE
0CcO0EHHOCTH MOAETUPOBAHUS
(hm3HYECKUX MPOIECCOB,

3HaTh:

-OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUTUINH
-OCHOBHBI€ 3aKOHBI IUCIIUTUINH
WH)XCHEPHO-TEXHUYECKOTO
MOJTyJIs

Ymern:

-pemarh 3a/1a4u, OTHOCSAIIUECS K
npodecCuoHaNTbHON
NEATSIILHOCTH, TPAMEHSISI METOJTbI
MO/JICITUPOBAHMSI,
MaTeMaTHYeCKOro aHaJIN3a,
€CTeCTBEHHOHAYYHbIC 3HAHUS
Baaners:

- HaBBIKAMU BBIPAOOTKH
PEKOMEHTalii TI0 TPUMECHECHHIO
HOBBIX KOHCTPYKIIHU
IKCILTyaTalHOHHOT O




npeaHa3HAYeHHbIC 11 KOHKPETHBIX
TexHoJoTHueckux mnporeccoB OIIK-
1.5Yy4acTByer, co 3HaHUEM Jeia, B
paboTax Mo COBEPIICHCTBOBAHHIO
MIPOM3BOCTBEHHBIX TIPOIECCOB C
HCTIONB30BAHUEM HKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIHTATOB
MOJIETTUPOBAHUS

o0opynoBaHus

- 0COOCHHOCTSIMHU MOJICIIMPOBAHUS
(hM3UIECKUX MPOIIECCOB,
MpeHa3HaYCHHBIC JUTS KOHKPETHBIX
TEXHOJIOTHYECKUX MTPOIECCOB

OIIK-4. Cnocoben

OIIK-4.1 ComocraBiseT

IPOBOJTUTH TEXHOJIOTUIO MIPOBEICHHUS TUTIOBBIX
U3MEPEHUS U IKCIEPUMEHTOB Ha CTAHIAPTHOM
HaOIIOICHUS, 000pyNOBaHUH B TA0OPATOPHI U HA | 3 .- .
o0OpabartbIBaTh U MIPOU3BOJICTBE - METOJIHKY MPOBE/ICHHS
MIPEJICTABIISITH o
skerepumentansise | OLK-4.2 O0pabarsiBact H3SMCPCHHM, )

p C3VIILTATEl HAVIHO- -TpeOOBaHMS K HAJAEKHOCTH, U
JAaHHBIC pesy. yd

MCCIICIOBATEIILCKOM JeSITEIIbHOCTH,
UCIIOJIb3Ysl CTAHJAPTHOE
o0opynoBaHue, NpudOPH U
MaTepHabl

OIIK-4.3 Biageer TeXHHUKOMI
AKCIICPUMEHTHPOBAHUS C
HCIIOIb30BaHUEM IIAKETOB
porpamMm

coJiepKaHue 00CITyKUBAHHUSI
(u3nueckoro o0opynoBaHuUs
-YCTPOWCTBO Y TPUHIIHIT PAOOTHI
(buzmyeckux npudopoB,
UCTIOJIb3YEMBIX IPHU BBIMIOJTHCHUN
n1abopaTopHEIX paboT

Ymers:

- COCTaBJISITh MACTIOPT
U3MEPUTEILHOTO TTpHoOOopa,
pacCUMTHIBATh LEHY JCTICHUS

- IPOBOJIUTH U3MEPECHUS U
00paboTKy JaHHBIX

Baaners:

-HaBbIKAaMH pabOTHI MO
9KCIUTyaTalui U 00CITy’KUBAaHUIO
¢buznyeckoro o60pya0BaHUS

CTpyKTYypa U coaep:KaHue TUCHUNTUHBI

4.1. CTpyKTypa M CUUILIHHBI
Ounas gopma o0yueHus

Bun yuedHoii pa6oTsl Bcero IHopsinkoBbIil HOMeEp
cemecTpa

1 2 3 4
OO6murast TpyT0EMKOCTh JUCIUILIMHEI BCETO (B 3.€.), B 73.e. 3 4
TOM YHCJIC:
Kypcosoii mpoekr (pabota) He npeodycmompern
AynHUTOpHBIE 3aHATHUSA BCETO 118 50 68
(B akaz. yacax), B TOM YHCIIE:
Jlexuun 70 36 34
[IpakTHueckre 3aHATHs, CEMUHAPBHI 34 34
JlaGopatopHsbie paboTbI 16 16




CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 107 58 49
qrce:
KCP
OK3aMeH 27 27
OO0mas Tpy10eMKOCTh AUCIUTUIUHEI 252 108 144
OuHo-3204Has ¢opMa 00yUeHHsA
Bun yueoHoil paGoTsl Bcero IopsinkoBebIil HOMep
cemecTpa
1 2 3 4
OO6mmas Tpy10eMKOCTh AUCIUILUIAHBI BCero (B 3.€.), B 73.c. 3 4
TOM YHUCJIC:
KypcoBoii mpoekT (pabota) He npedycmompen
AyYIUTOpPHBIC 3aHITHS BCETO 64 32 32
(B akaj. yacax), B TOM YHCJIC:
Jlexuun 32 16 16
[TpakTHueckue 3aHsATHsI, CEMUHAPBI 16 16
JlaboparopHsie pabOTHI 16 16
CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 161 76 85
qucie:
KCP
OK3ameH 27 27
OO0mast TpyI0eMKOCTh TUCITUTLINHBI 252 108 144

3aouHas popma 00yueHuUs1

Bun yuedHoii paGoTnl Bcero IHopsinkoBbIil HOMEpP
cemecTpa
1 2 3 4
OO0mas TpyI0eMKOCTh JIUCITUTLIMHBI BCETO (B 3.€.), B 7 3.e. 3 4
TOM YHUCJIC:
KypcoBoii mpoexT (pabota) He npedycmompen
AyIUTOpHBIE 3aHSTHS BCETO 16 8 8
(B akaj. yacax), B TOM YHCJIE:
Jlexmun 16 8 8
[IpakTHueckue 3aHATHS, CEMUHAPBI
JlabopaTopHbie pabOThI
CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 227 100 127
qICIe:
KCP
Ok3aMeH 9 9
OO0mas TpyI0eMKOCTh AUCIUTUTHHEI 252 108 144

4.2. Conepxanue TUCHUIIMHBI «DU3nKa»

4.2. Conep:xaHue THCHHMILINHBI «DU3UKA)

Tema 1. BBenenue. KnunemaTnka MaTepuaJbHON TOYKH.

[TpocTpancTBOo U BpeMs Kak (OpMBI CYyIIECTBOBaHHUS JBUXKyuleiics marepun. dusnueckue
MOJIECIIN.

Kunematuka wMatepuanbHod TOYKM. OTHOCUTENBHOCTh JABMKEHMs. CHCTEMBl OTCUeTa.




KoopnunatHas u  BekTopHas (OpMbI ONUCAHMS JBIDKEHUS MAaT€pUAIbHOM  TOUYKH.
Ilepememienne, ckopocTb, YyckopeHue. IlocTynaTenbHOE U BpallaTE€IbHOE JIBUYKEHUE.
Kunemaruka ABM)KEHHS TO KPUBOJIMHEHHOW TpaeKkTopuu. TaHreHIMalbHOE W HOPMaJIbHOE
yckopeHus. JIBH)KEHHE 110 OKPYKHOCTU. YTJIOBask CKOPOCTh U YITIOBOE YCKOPEHHE U UX CBS3b C
JUHEHHBIMU XapaKTepUCTHKaMU JIBHKeHHs. KnuHemaTika MaTepraibHOM TOUKU B JBUXKYIIEHCS
cucreme koopauHar. [IpeodpazoBanus ["amunes.

Tema 2. /luHaMuKa MaTepUaIbHON TOYKH.

JvHamuka maTepuaibHOW TOYKHM. B3anmopeiicTBue MmaTepuaibHbIX Tei. MHepiuaabHble U
HEWHEpIUalIbHble CHUCTeMBbl KoopauHat. 3akoHbl Hptorona. Macca. Cuiia. VYpaBHeHus
nBwxeHus.  Poinp  HavanpHbIX  ycnoBuil.  IIpunmun  otHocurenebHOcTM  [Manmnes.
@yHIaMEHTalbHbIE B3auMoOJelcTBUA B mpupoje. Cuibl B KIAaCCUYECKOM MEXaHUKE. 3aKOH
BCEMHUPHOTO TAroTeHus. CBOMCTBA CUJI TSKECTH, YIPYTOCTH, TpEHUs. [[BUKEeHNE MaTepraIbHON
TOYKM B HEWHEPIHAIbHOWU cucteMe orcuera. Cuibl MHEepuuu. HemHepuualbHOCTh CHUCTEMBI
KOOPJMHAT, CBSI3aHHOM ¢ 3emuieil.

Tema 3. 3akoHBbI cOXpaHeHHS.

IlonsiTne 3aMKHYTOM cHcTeMbl. VIMIynabC MaTrepHanbHOM TOYKH, CHCTEMBI MATEpUAIbHBIX
TOYEK. 3aKOH COXpaHEHMsI U M3MEHEHHus umnyibca. PeaktuBHOe ABmkeHue. Kunetnueckas
sHeprus. Pabora. MomHocTts. PaboTa koHcepBaTHBHBIX cui. [loTeHuumanbHas sHeprus. 3akoH
COXPAHEHHUsI MEXaHUYECKOW SHEPIHH.

Tema 4. /IBU:KeHHe TBEPOI0 TeJia.

JBuxeHue TBeporo Tena. JJuHaMuka BpalaTeabHOTO JBUKEHUS TBEPIOTO Tela OTHOCUTEIBHO
H€HOI[BI/I)KHOI71 OCH. HCHTp HHECPUUN CHUCTCMblI MAaTCPpHUAJIbHBIX TOYCK M 3aKOH €TI0 ABWIKCHUS.
MoMeHT uMIlynbca MaTE€pUAIbHOW TOYKM M CUCTEMBbl MAaTEPUANbHBIX TOYEK. MOMEHT CHJIBI.
3aKOH COXpaHEHMs] U U3MEHEHUS MOMEHTA MMITyJibca. MOMEHT MHEPLUU TBEPJBIX TEJ pa3HOU
dopmel. Teopema Lltelinepa. ['maBHbie ocu nHepnuu. Kunerndyeckas sHeprus Bpallaroerocs
Tena.

Tema 5Kosie0aHus ¥ BOJIHBI

KonebarenbHoe nBMxkeHHe. YpaBHEHHE CBOOOJHBIX KOJIEOAHUH MOJENbHBIX CHCTEM (Tpy3 Ha
NpyXUHE, MaTeMaTH4YeCKuil U pu3nueckuil MasTHUKH). CKOPOCTh, YCKOPEHHE TapMOHUYECKOTO
kosnebanusa. KuHermueckas M NOTEHIMadbHAs DHHEPruUsi TapMOHMYECKOIO KoJieOaHus.
[IpuMeHeHre MoOJEIM TapMOHHUYECKOr0 OCHWLIIATOpa K KojebaHusM Mosekyia. CroxeHue
KosiebaHui. 3aryxaromue KosiedaHHs, HUX XapaKTepUCTUKU. BbIHYXIeHHble KojeOaHus,
SABJICHUE pe30oHaHca. BoaHel B ynpyrux cpeaax. BoiiHOBoe ypaBHeHUE. YpaBHEHUE
MOHOXPOMAaTHUYECKOW Oeryiieil BOJHBI, OCHOBHBIE XapaKTEPUCTHUKU BOJH. I[IpononbHble M
MOTIEPEYHbIE BOJIHBI.

Tema 6. CneunanbHasi TEOPUsi OTHOCUTEIbHOCTH

3aKkOoHBI MEXaHWKM B  JBIKYyHUXcS cucremMax otTcuera. (OOOOIIEHHBI  MPUHIIMIT
OoTHOCUTEIBHOCTA. OCHOBHBIE IOCTYJIAThI CHGHI/IaJ'II:HOI\/'I TCOPHUU OTHOCUTCIIBHOCTHU DHHIITENHA.
[TpeoOpazoBanue Jlopenna. IMnynsc v SHEpPTUs TOYKH B PENSATUBUCTCKON MEXaHUKE. DHEPTHUs
MOKOSI. 3aKOH COXPaHEHHUS ITIOJTHON YHEPTHH.

Tema 7. ®u3zuka

OCHOBHBIE TPEJCTABICHUS MOJEKYJISIpHO-KMHETUUEeCKOoW Teopuu. Ilpeamer u  MeTozsl
MOJIEKYJIApHON  ¢u3uku. CTaTHdeckuii W TepMoaWHaAMUYecKuil moaxonbl. CiydaitHbie
BEJIMYMHBI U uX onucaHue. [LmoTHOCTh BeposiTHOcTU. CpenHue 3HAYEHUS, (QIYKTyalrlum.
TepMoguHamMuyeckre nmapaMmeTpbl. PaBHOBECHBIE COCTOSIHUS U Mpouecchl. MaeanbHbI ra3 Kak
MOJIeJIbHAsl TepMoArHamMuyeckas cucrteMa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHOKMHETUYECKOMN




TEOpUHU UJICATBHOTO Ta3a. YpaBHeHue Knaneiipona - Meneneena.

Pacnipenenenne mMonexkysn HaeanbHOrO rasza 1o cKopocTsaM (pacnpexneneHue MakcBemia) U B
1oJie NOTeHUMANbHBIX cuil (pacnpesenenue bonbimana). bapomerpuueckas hopmyna. SABienus
nepeHoca: 1updys3us, BHyTpeHHEE TPEHHE U TETIIONPOBOTHOCTb.

Tema 8 OcHOBBI TEpMOAMHAMUKH.

BuyTpenHss sHeprus uaeansbHoro rasza. Pabora tepmoanHamuueckoi cucteMsl. KonngectBo
TEIIOThl. TernaoeMKocTh. 3aKOH pPaBHOPACHPEACTCHHUS HHEPTUU IO CTEMEHSM CBOOOIBI
monekyn. IlepBbiii 3akoH TepmoauHamuku. OOpaTuMble U HEOOpaTUMBbIE IPOLIECCHI.
[Muxnmnueckue npoueccsl. Luki Kapro. Koadduuument mone3noro neicTBys TEIIOBBIX MAIlIKH.
BTropoil 3aKk0H TepMOAMHAMHUKHN. DHTPOIUS U €€ CTaTUCTUYeCKas MHTepnperanus. Bozpacranue
SHTPOIIUH IIPYU HEPABHOBECHBIX MPOLECCAX.

I'paHu1pl MPUMEHUMMOCTH BTOPOT'O 3aKOHA TepMOAUHAMUKU. IIpencraBienue o TepMOAMHAMUKE
OTKPBITBIX CHCTEM.

Tema 9. PeanbHble ra3spl, )KUAKOCTH U KPUCTAJLIBI.

Cunpl  MONEKyJIIpHOTO B3auMoAcWcTBUs. PeanbHble rasel. YpaBHenue Ban-nep-Baansca.
[Tepexox u3 ra3000pa3HOTO COCTOSHUS B kuaKoe. Kputnueckue mapamerpsl. D dext xoys-
Tomcona. Cxwmxenue razoB. Mcnapenue u kunenue xujakocteil. Haceimennsiii nap. Touka
pochl. IloBepxHOCTHOE HaTsKeHME JKUAKOCTH. KamwuisipHele sBieHusa. Tsepable Tena.
bivkHnN 1 1anbHUM NOPAIOK B paconoKeHnu aromoB. Kpucrammueckue pemerku. Ga3oBble
IIEPEXO0/Ibl MEXKY arperaTHbIMU COCTOSHUAMM BelecTBa. Pa3zosele nepexons! I u Il poxna.

Tema 10. DuexkTpocTaTuKa

Onextpuueckuil 3apsan. 3akoH Kynona. HampspkeHHOCTh amexktpuueckoro mnois. [IpunHuun
cyneprnozuniuu. Ilorenmman. PasHoctes norteHnuanoB. J{MANEKTPUK B UIEKTPUYECKOM IOJIE.
Junosns. JlunoneHbli MOMEHT. BekTop nmosspusanuu. DiekTpocraTuyeckas Teopema I aycca.
[IpoBOHUK B 3JEKTPUYECKOM TOJE. ODIEKTpUYecKas eMKOCTh. KoHaeHcaTopwl. DHeprus
AIIEKTPUYECKOT0 OIS, [[ITOTHOCTE 3HEPrUN 3JEKTPOCTATHYECKOTO

Tema 11. IlocTossHHBIN TOK

Cuna v mIOTHOCTH TOKa. 3akoH OMa JUIsl ydacTKa LN M 3aMKHYTOTro KOoHTypa. CTOpOHHUE
CHJIBL. DNEeKTpoABIXKyIIas cuia. 3akoH Oma B auddepeHumansHoil popme. Pa3BerBieHHbIE
anektpuueckue 1enu. [lpaBunma Kupxroda Kputuueckoe cocrosiuue. CoxuxeHHUE Ta30B.
[Tpumep (azoBoro nepexozaa ra3->KUAKoCThb.

Tema 12. DiIeKTPOHHBbIC M HOHHbIE SIBJICHUSA

3JI€KTpOHpOBOI[HOCTI> TBCPABIX TCII. 3aBUCUMOCTD COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.
CeepxmpoBoaumocts. [lomynpoBoanuku. Oddext Xomna. ODNEKTpOHHAs U JAbIpOYHAs
MMpoBOANMOCTH, p-n- Nepexoabl. HI/IOI[I)I, TPAH3UCTOPbI, UHTCTPAJIbHBIC CXCMBI.

Tema 13. IlepemMeHHBIIi 3J1eKTPUYECKUH TOK
CONPOTHUBIIEHUEM,  €MKOCTBIO M  HHAYKTUBHOCTBIO.  PEakTMBHOE  CONPOTHBIICHUE.
KoneGaTenbHbIi KOHTYP.

Tema 14. MaraurTHoe moJie
MaruauTtHble cBOWCTBa BeriecTBa. Jlua-, mapa- U ¢peppoMarHeTHKu. BekTop HaMarHWYeHHOCTH.
MaFHI/ITHaSI BOCHpI/II/IM‘-II/IBOCTI) U MarHuTHas HpOHI/IHaeMOCTB.

OnexkTpoMarHuTtHas uHAyKOusA. 3akoH @Dapanes. I[lpaBuno Jlenma. WHAYKTUBHOCTB.
Camounaykuus. [ImoTHOCT 3HEepruu MarauTHOro noJjsi. Bsaumonnnykuus. TpancdopmaTop.




Tema 16. CBsI3b 31eKTPUYECKOT0 1 MATHUTHOTO MOJIeH

O6o00menus Teopun MakcBemna. BuxpeBoe anekrpudeckoe mojie. Tok cmemenus. Cucrema
ypaBHeHHMII MakcBenia B MHTETpajdbHOU (opme. DIEKTPOMAarHUTHBIE BOJIHBL BoiHOBOE
ypaBHeHHEe. CKOpPOCTh pacpOCTPaHEHUs MIEKTPOMATHUTHBIX BOJIH. I1Ikaia 351eKTpOMarHuTHBIX
BOJIH. PagunoBeanue, tenesuaeHue. I [puHIMI OTHOCUTEIBHOCTHU B AJIEKTPOINHAMUKE.

Tema 17. CBeTOBBIE BOJIHBI.

DneKTpOMarHuTHas npuponaa ceera. BonHosoe ypaBHeHue. CkopocTs cBeta. 'apMoHMueckas
BonHa. [Inmockue m cdepuyeckue BonHbL. BonHoBoOM (pont. BomnoBoit maker. ['pymmoas
cKOpocTh. CIIEKTpalbHbII COCTaB CBETOBOIO MMITYJIbca. COOTHOIIEHUE MEXAY JJINTEIbHOCTHIO
MMITYJIbCA U LIUPUHOM crieKTpa. EcTecTBeHHAs MMPHUHA JIMHUU U3JTyYCHHUS.

Tema 18.UnTepdepenuns cera

WutepdepeHiysi MOHOXpOMaTHYeCKUX BOJH. [IBymydeBas uHTepdepeHuus. PasHocTs Xona.
VYcnoBust HHTEPPEPESHIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. Ctosiune BosiHbL. VHTepdepenius
B TOHKHUX IJIeHKax. [1oy10ckl paBHOM TONIIMHBI M PaBHOTO HakJIOHA. [IpocBeTiieHne ONTHKH.

Tema 19./Iludppakuus cBera

[Mpuamun Trolirenca-®Openens. Meton 3oH @penens. Qudpakmus DpeHens Ha KpyrioMm
orBepctuu. 3oHHas muactuHka. llstHo Ilyaccona. qudpaxuus ®paynrodepa. dudpakuus
ceeta Ha menu. llepexogq K TeoMmeTpudeckoi onTukd. JludpakinuoHHAs —pemnieTka.
Jucnepcuonnas o6nacts. Paspemaromiast ciocoOHOCTb.

Tema 20B3aumMoaelicTBHe CBeTa ¢ BeleCTBOM

PacnpocTpanenue cBera B M30TPOIHbBIX cpenax. ucnepcust ceera. HopmanbHas u aHoMallbHAst
aucriepcud. 3akoH byrepa. OtpaxkeHne W TpeliOMJIEHHME CBETa Ha TpaHMIE pasjena
nuaeKTpukoB. @opmynsl Openens. 3akoHbl oTpakeHUs U npesnomienus. [lonspuzanus csera
IpU OTpaXKEHUH U npesniomiieHud. Yrou bprocrepa. KoadduinenTsr oTpakeHus 1 npesoMiIeHus
ceera. [lomHoe BHyTpeHHee OTpakeHHME CBeTa. BosiokoHHas onTtuka. J[BoiHOe
Jy4YerpeoMIIEHHEe B aHU30TPOMHBIX KpucTauiax. /[BoliHOEe dyuenperoMseHue B MarHUTHOM
none. Ilonspuszanusa cBera mnOpu JABOMHOM JIy4ENPEIOMIIEHUWH. BpamieHue miocKoCcTH
MOJISIpU3AIMU B KPUCTAJUIMUECKHUX TeJax.

Tema 21. AtomHas ¢pusnka

Teopuss atoma bopa. CrnekTpbl M3IydyeHUS W TOIJIOUICHMS CBETa I aTOMOB M MOJIEKYI.
OmnsiTel Pezepdopna. Iloctynarer bopa. Oneir @panka u ['epria. BonHoBble cBoiicTBa yacTui
Omnbit  JleBuccona u Jxepmepa. I'mmoresa pe bpoitng. [lpunmun HeompeneaeHHOCTH.
VpaBuenue Ilpenunrepa. KopmyckymasipHOBOIHOBOW Ayann3M: (DOTOHBI U MMKPOUYACTHIIBI.
BonHoBass QyHKuMsS M ee CTaTHCTUYECKOE ToJIKOBaHMe. KBaHTOBaHUE PHEPrMM M MOMEHTa
umnynbca. [IpoxoxkaeHne yacTuil yepes NoTeHIHaNbHbIH Oapbep. ['apMOHUYeCKUi OCHMIIATOD
B KBAHTOBOM MEXAHMKE.

Tema 22. OcHOBBI s11epHON PUHKH

CocraB sapa atoMa. B3aumoaeicTBiue HYKIOHOB B sJipe. SnepHble CHIIBI U1 MOJEIH aTOMHOIO
anpa. EcTrecTBeHHass U MCKYCCTBEHHAs PaJUMOAKTUBHOCTB. flepHBIE peakuuu, ACICHHE sep.
Ilennble peaknuu. Mcnonbs3oBanue sAepHON SHEPTUH.

Oo6pa3oBaTe/bHbIEe TEXHOJOTHHI

IIpu peanusanuu nucuMIUIAHbL «DU3UKa» UCIIONB3YIOTCSA
CJIeTyIOIIMe BU/Ibl YU€OHBIX 3aHSATUI: KOHCYIbTALUN, TPAKTHUECKHE 3aHATHUS, pedepaTsl,




CaMOCTOSTEIIbHBIC PAOOTHI.

— KOHCYJIbTalUs IPETOoAABaTENs;

—caMoCToATeNbHas padoTa CTyICHTOB, KOTOpasi BKJIFOUAET OCBOEHHE TEOPETUYECKOTIO
MaTepuaia, IOAroTOBKY K IIPaKTU4YECKUM 3aHATHIM. [Ipu peanusanuu nporpaMmbl
«DKCIEpUMEHTAJIbHBIE METObI HCCIIEIOBAHNI» UCTIONB3YIOTCS ClIeAyIoIIne 00pa3oBaTeIbHbIE
TEXHOJIOTUH:

— BHeayJuTOpHas paboTa B hopMme 00s13aTeIbHBIX KOHCYJIbTALMH U MHIUBUAYATIbHBIX 3aHATUI
CO CTyJIeHTaMH (IIOMOIb B IOHUMAaHUHU TEX WM UHBIX METOJI0B MCCIIEI0BAaHUsI MAaTEPUAJIOB, B
HOJTrOTOBKE pedepaToB U TE3UCOB IS CTYAEHYECKUX KOH(EpPEHUUH U T.11.).

Jnist momydenus rIyOOKUX U IPOYHBIX 3HAHUHN, TBEPJIBIX HABBIKOB U YMEHUIA,

HEo0X0/1MMa CUCTEMaTHYeCcKasi CaMOCTOsITeNIbHAs padoTa CTy/IeHTa.

CamocrosTenbpHas paboTa Hy)KHa Kak JJ1sl IPOPAaOOTKH JIEKITHOHHOTO (TEOPETHUECKOTO)
MarepHaia, Tak 1 Ui HOArOTOBKH K J1a00paTOpHbIM paboTaM U MIPAKTUYECKUM 3aHATHSIM.
OcHoBaTenpHasi cCaMOCTOATENbHAs pad0Ta HEOOXOMMA U TIPH MOATOTOBKE K KOHTPOJIEHBIM
MEPOIPUITHSIM.

Ha nexnusix oco6oe BHUMaHHE CIIEyeT YACIATh Ha OCHOBHBIEC TOHATHUS 1 OCHOBHBIE
¢du3nueckre 3aKOHOMEPHOCTH. JIONOTHUTH KOHCTIEKT JIEKLIUH, BBIAETIUTD IJIaBHOE CTYIEHT
JIOJIKEH CaMOCTOSITENBHO, MOJIb3YsICh Y4eOHBIMU [TOCOOUSMH, pa3MELICHHBIMU Ha

caiite kapenpsl. UHAMBUAYaNnbHbBIN calT Kadenpsl KpailHe HEOOXOAUM ISl YCIIEIIHOTO
BBINOJIHEHUS pabouell mporpaMMbl U y4eOHOTI0 IJIaHa, B LIEJIOM.

ITo Bcemy JIEKIIMOHHOMY MaTepuaily HOJArOTOBJIEH KOHCIEKT JIEKIIMH B 3JIEKTPOHHON

dopme 1 Ha OyMa)kKHOM HOcUTele, O0JIbIIAs YaCTh TEOPETHUECKOTo MaTepralla U3J1araercs ¢
NpUMEHEHHEM ClaiiioB (mpe3enTanuii) B mporpamme PowerPoint, a Takxe ¢ ucmonbp3oBaHuem
MHTEPAKTUBHBIX JIOCOK.

Hcnoan3yemsblie pecypcbl HHGOPMAIIMOHHO-TEIEKOMMYHHUKAMOHHOM ceTH «Internet»;
HH(OPMALHOHHBbIE TEXHOJIOTHH, TPOTPAMMHBIE CPecTBA H HHGOPMAIMOHHO-CITPABOYHbIE
CHCTEMBI

HasBanmue pecypca Ccepuika/noctyn

OnekTpoHHass OubOnmoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTEeIBLHBIM PECypcaM»

«Obpa3oBatenbHbIN pecypc Poccum» http://school-collection.edu.ru

denepanbHbIii 00pa30BaTEIbHBINA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammel, crannaptel, BY 351, Tectel EI'D, THA

denepanbHbIA HEHTP UHPOPMAIIMOHHO- http://fcior.edu.ru
oOpasoBartenbHbIX pecypcoB (PLINOP)

Pycckas BupTyanbHast OubaroTeka http://rvb.ru

Kabuner pycckoro si3plka U JINTepaTypbl http://ruslit.ioso.ru

HanuoHnaneHbIi KOPIYC PyCCKOTO si3bIKa http://ruscorpora.ru

ExxenenenbHuk Haykn W oOpasoBanus lOra Poccum | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayu4nast snextponnas 6ubianoreka «e-Libraryy» http://elibrary.ru/defaultx.asp
DneKTpoHHO-0nbmoTeuHas cucrema [PRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPABOYHAs CUCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpopMUO»

NudopmannonHo-mpaBoBas cuctema «[ apant» CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATUBHOM
cetu Uarl'y
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‘ DneKTpoHHO-0nbIMoTeyHas cucrema «tOpaiT» ‘ https://www.biblio-online.ru

DopMbI TEKYLIEr0 KOHTPOJIA

TeCTI/IpOBaHI/Ie; IMPOBCPKAa KOHTPOJIbHBIX pa60T, JOKJIaJ0B, pe(pepaTOB; OIpocC CTYICHTOB Ha y‘le6HLIX
3aHATUAX.

®opMa NPOMEeKYyTOYHOT0 KOHTPOJISI

DK3aMeH

Pazpaborumnk: / kana. ¢p-M. Hayk, noueHt Topmxoesa 3.C.
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