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1 He.]'ll/l 1 3aJa91 U3YICHUA TUCHUILIMHDbI

1.1 lleap AMCHUIMIAHBI

Llenbi0 OCBOCHMS JUCHUIUIMHBI SBISICTCS U3ydeHHE (PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB,
TEOPHiA, METO/I0B KJIIACCUYECKON U COBpeMeHHO! (HU3NKH; (POPMUPOBAHUE HAYIHOTO MUPOBO33PEHUS;
(opMHpOBaHNE HABBIKOB BJIa/IEHUS] OCHOBHBIMU IIPUEMaMM U METOJIaMH PEIIEHUs PUKIAJHBIX IPOOIeM;
(opMHpOBaHUE HABBIKOB IIPOBEJCHUS HAYYHbIX UCCIIEI0OBaHUN, 03HAKOMIIEHHE C COBPEMEHHON Hay4HOM
anmaparypoii; 03HaKOMJICHHE C UCTOpHEH (DU3UKH U €€ Pa3BUTHEM, a TAK)KEe C OCHOBHBIMHU HAIlPaBJICHUSIMH
U TEHICHIUSMH Pa3BUTHsI COBPEMEHHOUN (PH3HKH.

1.2 3apauy AMCHUILINHDI

OcHOBHBIE 337]a91 OCBOCHUS JUCIIUILITNHBIL

— 0000WUMb U CUCMEMamMU3UPOBAMb 3HAHUSA NO:

— COBPEMEHHBIM IMPEJICTABICHUSAM 00 (PU3HMUECKUX TCOPUIX U UX IPUMEHCHUU JIJIsl aHAJIM3a U
OIUCAHUSI SKCIICPUMEHTATBHBIX JaHHBIX;

— OCHOBHBIM 3aKOHAM, UJICSIM U TTPUHIIMIIAM MEXaHUKH, MOJICKYJISIPHON (DU3HKH,
JIEKTPOMArHETU3Ma, ONITUKH U KBAHTOBOU (PU3UKHU; — HAYYUMD:

— 9KCIIEPUMEHTAIBHBIM ¥ TEOPETUICCKIM OCHOBAM (PU3UKH;

— C HayYHOU TOYKH 3PCHHSI OCMBICIMBATh M HHTEPIPETUPOBATH OCHOBHBIC PE3YJIbTATHI
OMOpU3MUECKUX IKCTICPUMEHTOB;

— MPUMEHSATH TOTYYCHHbIC 3HAHUS 1T IPABUIBHON HHTEPIPETAIIMA OCHOBHBIX SIBJICHUN (U3UKHY;
— HMCIIOJIb30BATh MOJyYCHHBIC 3HAHUS B PA3IMYHBIX 001acTAX (PU3MUECKON HAYKU M TEXHUKHU; —
cghopmuposamy:

— HaBBIKM PUMEHECHHSI OCHOBHBIX METOJIOB (PM3HKO-MaTEMaTHIECKOTO aHAIN3A JTSl PEIICHHUS
KOHKPETHBIX 3a/1a4 (PU3HKH,

— YMEHHE C MOMOIIBIO aJIeKBATHBIX METO/IOB OLIEHUBATh TOYHOCTH U MOTPEITHOCTh TEOPETHUECKUX
pacueToB U HKCIIEPUMEHTAIBFHBIX U3MEPEHHUIA; — YMEHUE aHATU3UPOBATh (PUIUUECKUI CMBICI
MOJTyYEHHBIX PE3yIbTaTOB.

1.3 MecTo tucuMIIMHBI (MOAYJIs)) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMmMbl

Hucnurnnuna b1.5.09 «®usuka» sxoaut B 6510k b1 Juctunmuner (Moaynu), bazoByto yacts b1.56,
monyib b1.5.09 ®uzuka, yaeGHOro miaHa.

JlucuuriauHa JIOTHYECKH U COJIEP)KATeIbHO-METOAMYECKH CBSA3aHa C JUCIHUIUIMHAMH MOJyJIeH
«Maremarukay, «Xumus». IS OCBOCHUS MaHHOW AUCHUIUIMHBI HEOOXOJMMO BJIAACTh METOJIaMH
MaTEeMaTHYECKOTO aHalu3a, PelIeHHeM alreOpanveckuX YpaBHEHUI; 3HATh OCHOBHBIE (U3UYECKUE
3aKOHBI; yMETh IPUMEHSITh MATEMATHUYECKUE METObI M (PU3UIECKUE 3aKOHBI JIJIsI PEIICHUS MPAKTHISCKUX
3a/1ay.

B pe3ynbrate nuzyueHusi HaCTOSILENH AUCIUIUIMHBI CTYAEHTHI JOKHBI IOJTYYUTh 3HAHUS, UMEIOIIINE
HE TOJIBKO CaMOCTOSITEIbHOE 3HaueHWe, HO M OOecreurBarone 0a30ByH MOJATOTOBKY JUISI YCBOSHUS
JTUCIUILTAH 6a30BOM M BapuaTUBHOM yacTeil 6oka 1 «/{ucuunmuasl (MOyn)» yueOHOTo TUIaHa.



(Moxy.mo),

1.4 TlepeyeHb MNUIAHMPYEMBIX Pe3yJbTATOB OO0y4YeHHS 10 JAUCHUILIMHE

COOTHECCCHHBbIX

o0pa3oBaTeJibHOI POrPaMMBbI

C

IVIAHNPYEeMbIMH

pe3yJibTaTaMu

OCBOCHMUA

W3ydeHne naHHON y4eOHON NUCIUILIMHBI HAPABICHO HA (OPMUPOBAHUE Y 00YyIaIOIINXCS
cleyromux obmenpodeccuoHabHEIX U TpodeccuoHanbHbix kommnerennuii: OIMK-2, ITK-1.

B pesynbrare nzyuenus: yueOHON AUCIUILIIMHBI

Ne Coneprkanue
Wumekc 00yyaroIuecs 10JIKHbI
KOMIIETEHINH
KOMIIETEHIINH .
II. (nmu € yacTh) 3HaTh yYMeTh BJIA/1ETh
1.| OIIK-2 CIIOCOOHOCTBIO — COBPEMEHHBIE — MPUMCHSATH — MeTOAaMH

HCIIOJIB30BaTh MPEACTABIIEHUS O IIOJTy4YCHHBIC 3HAHUS| TPOBECACHMUS

JKOJIOTHUECKYIO CBOMCTBAX U JUIs IPaBUIIBHOM dusHyecKnx

IPaMOTHOCTh U MHTEPIpETAINN i

p CTpyKType pripeTarn UCCIIEIOBaHUH U

0a30Bble 3HAHUS B OCHOBHBIX M3MEpEHHIL;
bu3IIECKUX ;

obnactu  GuU3MKH, du3znyecKux

XUMHH, HayK o 06beKTOB, SIBJICHUH; - HaBBIKAMU

3emsie U Ouosioruu | OCHOBHBIC 3aKOHBI, PUMCHEHHSI

B JKM3HCHHBIX | UACH U IIPUHIIMIIBI OCHOBHBIX

CUTyalnusaX, YMCHHC (1)I/ISI/IKI/I, METObI METOI0B

IIPOrHO3UPOBATh dusHKo- busznkomaremaTny

MIOCJIEACTBUS CBOGI:I MATEMATHICCKOIO €CKOr'0 aHaJIn3a

npodeccHOHaTBLHON ISl peLICHUS
MOJIETTUPOBAHUS U

NEeSITEIbHOCTH, €CTECTBEHHO-
TEOPETUYECKOTO

TOTOBHOCTb HECTH P Hay4yHBIX 3aj1ay;

OTBETCTBEHHOCTS 3a | HCCICOBAHMS

CBOM peIleHHUS ABJIEHUN QU3UKU

2. I1K-1 CIIOCOOHOCTBIO — JKCIIepUMe | — OpUMEHSTh | — HaBBIKAMHU

9KCILTyaTUPOBAThH HTaJIbHbIE COOTBETCTBYIOILIME | IPUMEHEHUS

COBPEMEHHYIO METO/BI U3YUEHHS | METOBI MOJTY9IEHHBIX

amrapaTtypy u usmaecKnx IIPOBEICHHSA TEOPETUYECKUX

o0opynoBaHUe ISl | SBJICHUH M | QU3HYECKHUX _ SHARWH s

BBIITOJIHCHUSA [IpOIIeCCOB UCCICIOBAHUH M | perreHust

Hay4YHO- - NPUHIHAIBI | U3MEPEHUN; TIPUKTIATHBIX

HCCIIEI0BATENbCKUX | YCTPOMCTBA U 3a7ad.

TOIIEBBIX U GyHKIMOHUpOBaHH| TIPUMCHATD

OMOJIOTUYECKUX JKCIIEPUMEHTAIBH (usuKoMaTeMaTid

pabot bIX TPUOOPOB Kak | €CKOI0 aHaIn3a Il

JUTS U3MEPEHUS
(buznuecKux
BEJTMYHH

pelieHus
€CTECTBEHHOHAYYH
BIX 3aJ1a4;




2. CTpyKTYypa M coiep:KaHue U CUHINIHHbI

2.1 PacnpenesieHne TPyA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

OO6mmas TpyA0€MKOCTh TUCHUIUTHHBI cOCTaBisieT 5 3ad.e/. (180 vacoB), ux pacmupeseneHue mo
BUJaM pa0OT MPEACTaBICHO B TaOIUIIE:

By yueOHol paboThl Bcero CemecTtphbl
4acoB
2 3
AyIuTOpHBIE 3aHATHUS (BCEro) 64 28 36
B ToM uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 32 14 18

3aHATHUSI CEMUHAPCKOT0 THMA (CEMUHApPbl, IPAKTUYECKUE
3aHSTHSL, KOJUIOKBUYMBI U MHBIE aHAJIOTUYHBIE 3aHATHUS) 32 14 18

HHag KOHTaKTHAadA padoTa:
KonTpons camoctostensHoi pabotsl (KCP)

4
[Ipomexyrounas arrectauus (MKP) 0,6 0,3 0,3
CamocrosiTesibHas padoTa (Bcero) 56 15 41
B ToMm uncne:
Kypcosas pabota - -
Kountpoib 53,4 26,7 26,7
Bun mpoMexxyTouHOM aTTecTaruu (3a4eT, SK3aMeH )
OO01mas Tpy10eMKOCTh qac 180 126 | 54
3a4. efl. 5 3 2




2.2 CTpyKTYypa IMCUUNIHHBI:

PacnipenencHue BUIOB y4eOHO# pabOThl i UX TPYIOEMKOCTH IO pa3jesiaM AUCIUILTHHBL. Pa3nernsl
TUCIUIUIMHBL, U3y4aeMble B2 cemectpe (051 cmyoenmog ODO):

KonuuectBo yacos
AynutopHas BueaynuropHas
No HaumenoBanue pa3nenos (Tem) Beer pabota . <CP pabota
J | I13 P CPC
1. |Kunemaruka 75 2 2 - - 2
2. |/luHamuka 8 2 2 - 0,5 2
3. | Dwusuka TBEpIOTO TENA 75 2 2 - - 2
4. |MonekynsipHO-KUHETHYECKast 8 2 2 | - 0,5 2
TeopHUs
5. |Tepmoaunamuka 7,5 2 2 | - - 2
6. |CneunanpHast Teopus
OTHOCHUTEIBLHO- 8 2 2 - 0,5 2
CTH
7. |OcHOBBI (PU3NYECKUX U3MEPEHUN B 8 5 5| - 05 3
OMOJIOTMYECKHUX UCCIIEOBAHUSIX
Hmoezo:
4 14| 14| - 2 1
(6e3 UKP 0,3 u. u xonmpons 26,7 u.) > >
Hmozo no oucyunaune: 72 gacos (2 3.e.)

Pa3nens (TeMbl) TUCIUIUIMHBL, U3y4aeMbIe B 3 CEMECTpE:

KonmuectBo yacos
(ven) AynuropHas BreaymauropHas
Ne HaumenoBanue pa3aenos (TeM
Beero pabora r KCP paborta
JI | 113 P CPC

1. |DnektpocTaTtuka 8 2 2 | - - 4
2. |IlocTosHHBIN TOK 8 2 2 - 0,5 4
3. |MaruuTtHOE 110J€ 8 2 2 - 0,5 5
4. |T'eomeTpuyeckasi ONITHKA 8 2 2 - 0,5 4
5. |BonHoBas ontuka 8 2 2 - 0,5 4
6. |KBanToOBBIE CBOMCTBA CBETA 8 2 2 - 0,5 5
7. |®usuka atoma 8 2 2 - 0,5 4
8. |Snepnas pusuka 8 2 2 - 0,5 4
9. |TlorpemrHOCTH H3MEPEHHUN 8 2 2 | - 0,5 7

Hmoeo:

(6e3 UKP 0,3 u. u konmpons 26,7 u.) 81 18) 18] - 4 41

Hmoeo no oucyuniune: 108 gacos (3 3.¢.)




2.3 Coaep:xaHue pa3iejoB IMCHUNIMHBI:

2.3.1 3ansaTHA JeKIIMOHHOI0 THIIA

HanmeHnoBan dopma TeKyIEero
No Coneprxanue pasziena
ue KOHTPOJIA
1 2 3 4
1. Kunematuka Beenenue. Marepus u nmxeHue. CBsizb (QU3UKH C OtBeThI HA

JIPYTUMHU €CTECTBEHHBIMU HayKaMH. 3HAUCHUE 3HAHUS KOHTPOIIBHBIE
3aKOHOB (DM3HMKU JIJIS1 Pa3BUTHSI TEXHUKH. Borpocsl (KB) /
MatepuanbHasi TOYKa U CUCTEMBbI OTCUETA. BEIIOIHEHHE
OTHOCUTENBHOCTH ABMKEHUs. Tpaekropus, myTh U NPAKTHYECKHX

nepemeneHue. Ckopocth u yckopenue. Hopmanenas u
TaHTeHIIMAJbHAS KOMIIOHEHTHI YCKOPEHUS. Y paBHEHHE
nBuxkeHusi. OCHOBHBIC BUJIbI MEXaHUUYECKOTO JIBIKEHUS U
WX YpaBHEHHUS

3ananuit (I113)

2. JnHamMuka JlnHamuka mMaTepuaabHONM TOYKH M CUCTEMBI TOYEK. KB /II3/

OcHOBHBIE 3aKOHBI JUHaMHKK (3akoHBl HbproTOHA). tectuposanue (T)
OcHOBHBIE TIOHSTUS TUHAMUKHU (Macca, WHEPIUs, CUJa).
WNHuepumanbuble W HEMHEPUHUAIbHBIE CHUCTEMBI OTCUETA.
[lonsiTus wuMIylbca Teda W MMIYJIbCAa CHIBL. 3aKOH
COXpaHEHHUS U U3MEHEHUS UMITYJIbCa MaTepUAIbHON TOUKH
U CHUCTeMbl TOYEK. PeakTMBHOE NBMKEHHE M YpPaBHEHHE
Mermepckoro. Cuiibl B MEXaHHUKE KaK MPOSIBICHUS YETHIPEX
THUIIOB B3aWMOJEHCTBMA B NpuUpoAe. ['paBUTalMOHHBIE
cunbl. CBOOOIHOE MajieHHe Tel. YCKOpPEHHE CBOOOIHOTO
najieHus. 3aKOH BCEMUPHOro TsroTeHus. Cuiia TSKeCTH U
Bec Tenma. Cumbl ympyroctu. 3akoH ['yka. PabGorta B
MexaHuke. [loTeHnnanbHas 1 KHHETHYeCKast SHEPTUsl.

3. dusnka Ilentp Macc cucTeMbl MaTepUAIbHBIX TOYEK. KB/
TBEPAOIO YcimoBue paBHOBeCHS TBEpPAOro Tena. MOMEHT CHIIBL. I3
Tena [TpaBui0 MOMEHTOB. /IBHKEHME LIEHTPA MAacC TBEPAOTO TeJla

M cucTeMbl Tell. BpamieHue TBEpAOro Teila BOKPYT
HENMOJBM)XHOW  OCH. XapaKTEpPUCTHKUA BpallaTeIbHOTO
NMBUKEHUS: YIJIOBas M JIMHEHHas CKOpPOCTH, YIJIOBOE
yCKOopeHHe. MOMEHT MHEepIUU. Y paBHEHUE BPaIaTeIbHOIO
nBukeHUs1. KoamdecTBO IBMKEHHUSI BpAILAOIIETOCS Tela.
3aKOH COXpaHEHMs KOJIMYeCTBa ABMKeHUsA. KuHeTnmueckas
pHeprus Bpamaromerocs Tena. Cunabl uHepuuu. Cuia
Kopuomnuca. [{lenTpoOexHas cuina HHEPIIUH.




MonekynspHo OcHOBHBIE NIOJ0KEHUS MOJIEKYIIPHO-KMHETHYECKOU KB/
- Teopuu BelecTBa. ONBITHBIEC Fa30BbI€ 3aKOHBI. Y paBHEHHS I3

xkuneTrueckas|Knaneiipona u Menzaeneesa-Knanelipona. 3akoH JlansToHa
st rasoB. IlonsTue TemmepaTypbl B TEpPMOJUHAMHUKE.

TeOP Tepmomerppl. CKOpPOCTH TEMJIOBOIO ABMXKEHHS Ta30BbIX
MOJIEKYIL. Cpennss KUHETHYECKas SHEPrus
IIOCTYATEIbHOTO JIBUKECHUS ra3oBbIX MOJIEKYII.
Pacnipenenenune Makcseina.
I"a3 B monie cuiibl TspKecTH. bapomerpuueckas Gpopmyna.
Pacnpenenenue bosnbimana.
TepmonnHam [lepBoe Hauano TtepmoauHamuku. TermnoeMmkocts| KB/ BeimonHeHue
uKa WJeaNbHOrO rasa. YJelbHas, MOJSpHas TEIJIOEMKOCTH, KOHTPOJIBHOU
TEIUIOEMKOCTb IIPpU ITOCTOSTHHOM 00bEME U IOCTOSHHOM pa6OTBI (KP) /TI3/ T
JaBiieHUU. YpaBHeHue Maiiepa. OCHOBHBIE MPOLIECCHI B
razax 1 ux rpadguueckoe n3zobpaxenue Ha P-V quarpammax.
Anmnabatuyeckuii  mpoiecc, ypaBHEHHUE  aaudadaThl.
KoaddunmenT noneznoro AeicTBUs TEIJIOBOTO JBUTATEIIS.
Bropoe Hawano TepmomuHamuiku. OOpatumbie U
HeoOpaTHMBbIe MPOIECCHI.
[uxn Kapno. [Tousitue
CneuunanbHas OCHOBHBIE MOJIOKEHUS PENATUBUCTCKON MEXaHUKH. KB/II3/T
Teopu [IpeobpaszoBanus Jlopenia.
OTHOCHUTEIIBHO
CTH
DIneKTpo- Onektpuyeckoe moje B Bakyyme. Ilonstue KB/
CTaTH Ka TOYEYHOI'0 3apsja. B3aummonelcTBUEe TOYEUHBIX 3apsliOB. 113

3akoH KynoHna. DiekTpuueckoe 1nojie, ero HanpsiKeHHOCTb.
[Tpunnun CYTEPIIO3UIIUH ANEKTPUIECKUX MTOJICH.
Onektpuueckoe  mone  gunons.  Ilotok  Bekropa
HaMpsDKEHHOCTH 4Yepe3 3aMKHYTYIO MOBEpXHOCTh. Pabora
cun anekrpocrarndeckoro noiid. Ilorenuuman. [lorenmman
MOJIsI TOYEHYHOI'O 3apsiia U CUCTEMbl TOUYEYHBIX 3aps/IOB.
CBH3B Me>1<)1y HaprDKeHHOCTBI-O BHGKTpI/ILIeCKOFO I10JId U

ITOTEHIUATIOM. OKBUIOTEHIUAJIbHBIE MIOBEPXHOCTH.
Teopewma I'aycca.

[IpoBonHMKH B 3JIEKTPUYECKOM oJe.
DEeKTPOEMKOCTb YEAUHEHHOTO IIPOBOJIHHKA.

OnexTpuueckoe moje B AudiekTpukax. [lomspHeie u
HCIIOJIAPHBIC MOJICKYJIbI B JHUJJICKTPUKAX. aﬂeKTpI/I‘IeCKI/Iﬁ
MOMCHT MOJICKYIJIBI. HOJ’ISIpI/IBaHI/ISI JUDJICKTPHUKOB. BCKTOp
moJIApru3atu. ,Z[I/ISJICKTpI/I'—ICCKaﬂ BOCIIPUUMYHUBOCTD.
Onrcanue AMEKTPUIECKOTO TOJs B AMAJIEKTpuke. Bektop
ANEKTPUUYECKOTO CMEILIEHUS. JusnexTpudeckas
npoHuiaeMocTsb. KonaeHcaTop. D1eKTpOEeMKOCTh




ITocTossHHEIIT

TOK

[loctosiHHbIM snekTpuyeckuit Tok. Cuna ToOKa,
IJIOTHOCTD TOKA. DIEKTPOABUKYIIAs CUJIa UCTOUYHHKA TOKA.
3akoH Owma I  ydacTKa Uenu.  DJIEKTPUYECKOe
CONIPOTHUBJICHUE MIPOBOJHUKOB. 3akoH OmMma B
muddepennmansaoi popme. TemneparypHasi 3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTHUBIICHUS MIPOBOJHUKOB.
CaepxImipoBosiiee  COCTOsHHE. TeraoBoe  JeHcTBUE
AJEKTPUYECKOTO TOKa. 3akoH Jlxoynsg-Jlenna. Pabora
MOIIHOCTh 3JIEKTPHUUECKOTo Toka. 3akoH Oma Al MOJHOM
uenu. BHyTpeHHee conpoTuBieHue uctoyHuka Toka. K1/
HCTOYHUKA TOKA. [TpaBuna Kupxroda mis pacuera
AJIEKTPUYECKUX  LICTICH. DIIEKTPUYECKU I TOK B
ANEKTPOJIUTAX. DNEeKTPOIUTUYECKAS JCCOLIUAITHS.
OnexTponau3.  3aKkoHbl  3JEKTpoiu3a.  TexHuueckue
MPUMEHEHHUS AIEKTPoNIn3a. DJICKTPUUECKUA TOK B Ta3ax.
CaMocCTOSATENBHBII W HECAMOCTOSITENbHBIM  Ta30BBIE
paspsnbl. [l1a3ma 1 ee OCHOBHBIE BU/IBI.

KB/
I13

MarsuTtHoe
oJjie

3akon [Ixoyns-Jlenna. PabGora u  MOIIHOCTH
AJEKTPUYECKOTO ToKa. 3akoH OMa s TMOJTHOM IIETH.
Buytpennee conporuBienre uctouyHuka Toka. KIIJI
uctounuka Toka. IlpaBuna Kupxroda nmns pacueral
JJEKTPUYECKUX  LICTIECH. DNEeKTpUUECKUM TOK B
JJEKTPOJINTAX. DIIEKTPOIUTHYECKAs JIACCOLIAKA.
DIEKTPOIH3.

KB/KP/II3/T

10.

I'eomeTpuuec
Kasi ONTHUKA

CBer kak »yeKTpoMarHuTHas BojHA. OCHOBHBIE
CBETOBbIE BEIMYMHBI M €IUHULIBl HX HU3MEPEHHUS.
I'eomeTprueckas onrtuka. l'eomerpuyeckas ONTHKA Kak
IIpEeACIIbHBIN CIIy4ail BOJTHOBOM ONTUKH. [IpAMOIMHENHOCTD
pacnpoctpaHeHuss csera. [lpuHnun @epma. 3aKoHBI
OTpa)keHHA M TIpeloMieHHs cBeTa. llpenomnenue u
OTpakeHHE cBeTa Ha CEepUyYecKOil TpaHHIE JIBYX Cpes.
3epkana. Tonkue nuu3bl. ®opmyna nunH3bl. [locTpoenue
M300paXeHU B TOHKUX JIMH3aX U CPEPUUYECKUX 3epKajiax.
OnTuuyeckne UHCTpYMEHTHI. Jlyma.

KB/
113




11.

BonnoBas
OIITHKA

[Tonsitue o korepenTHocTH. MHTEpeperms Metoab
OCyILIECTBICHHS HHTep(hepeHn B onTuke. Mrepdepenmms
B TOHKUX TIeHKaX. HTepdepomeTpsl.

Wnrtepdepennmonnsie  ¢unpTpol. [IpocBernenue
ontuku. udpakuus ceera. [Ipunuun ['oiirenca-dpenens.
Meron 30n ®penens. Qudbpakuus OpeHenst HA KPYIrJioM
OTBEpCTHH, KpyrioM skpane. udpakuus Opaynrodepa Ha
mienu. Judpakunonnas pemierka.

[Tonsipu3zanus cBeTOBBIX BOJIH. ECTECTBEHHBIN CBET.
JIuHeitHO noJiipu30BaHHbIN cBET. SAABneHue bprocrepa.
[Tonspuzaropsl U aHanu3aTopsl. 3akoH Maittoca.
Pacnpoctpanenue cBera B aHM30TpONHOM cpene. J[BoliHoe
JyyenpenomiieHue. BoJgHOBBIE NOBEPXHOCTM B cCilydae
OJIHOOCHOT0 KpHcTaia. MIckyccTBeHHas aHU30TPOIIHS.

Hucnepcus. SIBieHue AUCIEPCHUH CBETA.
HopwmanbHas u anomanbHas qucnepcust. [lornomenue
cBeTa BemecTBOM. CHIeKTphl UCITYCKAHMS U TIOTJIOMICHUS,
CHEeKTpasbHbIN aHan3. CIEeKTPOMETPHI.

KB/

I13

12.

KBauToBbie
CBOMCTBA
cBeTa

Paccesanue cBeta. 3akon Panes. 1IBer HeOa. 1lBera
Ten. KBaHTOBbIE CBOMCTBA H3JIyUCHHUS.

®otosnekrpuueckuii  3dpdexr. DoToHbl.  ONBITH
BaBunoBa. YpaBHeHue OlHIuTelHa. [laBieHue cBeTa ¢
KBaHTOBOM TOYKM 3peHUsl. PEHTreHOBCKOE W3IIy4eHUE.
TopMoO3HOE UM XapakTEpUCTUYECKOE U3IyYeHUs MU HX
cnektpel. Dddexkr Komnrona. Omnsir bore. Ilpumenenue
PEHTIE€HOBCKHX JIy4eH.

TemnoBoe u3nyyenue. 3akon Kupxroda. AdcomatoTHo
yepHoe Teno. PacnpeneneHue SHEPrUM B CHEKTpE
W3JIy4eHUs] aOCOJTIOTHO YEPHOTO Teja. 3aKOHBI TEIJIOBOTO
n3nydeHuss. @opmyna Ilnanka. IIpuHiun cyneprno3unuu.
Bonna nebpoiina. CooTHoIeHHsT HEONpeeIeHHOCTEH.
M3mepenue pu3nyYecKux BEITUYMH B KBAHTOBOW MEXaHHUKE.
YpaBHenue Illpennnrepa. Ypasuenue llpenunrepa mis
CTallMOHApHBIX COCTOSSHUN. COCTOSHUS C JTUCKPETHBIM
CIIEKTPOM DHEPIUH

KB/
113

13.

duzuka
aToMma

®usuka aromoB u Moiyekya. OnbiTel Pezepdopra.
JIuneituatele cnekTpsl atomoB. OnbiTel ®panka u ['epua.
Mogens atoma Bogopozaa bopa-Pesepdopna. Ciexktp atomal
Bojopona. KBaHTtoBaHme MomeHTa uMmnyinsca. CnuH
3JIEKTpOHA. MAarHuTHBII MOMEHT JJIEKTpOHA. OIBITHI
[Hrepna u I'epnaxa. KBaHTOBBIE UnCIa 3JIEKTPOHA B aTOME
Bopopofa. CoCTOSSHHE 3JEKTPOHA B MHOI'OJIEKTPOHHOM
atome. [lpunnun [Naynu. DnekTpoHHbIE 000IOUKH.

[Iepnonnueckas cuctema 3j1eMeHTOB MeHieneena.

Jlromunectenuus. Bunpr momunecuennuu. [Tpasuno

Crokca. CHOHTaHHOE U BBIHYKACHHOC U3JTYUCHUA. Ha3epbl

KB/
I13
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14.

SAnepuas ¢u-
3WKa

®uzuka aromHoro sapa. CocraB sapa. HykioHsl.
N3otonbl. 3apsg u maccoBoe umcio sigpa. CBoiicTBa
SIEPHBIX CWI. OHeprus cBs3u sapa. OOosoyedHas u
KareJIbHasi MOJEIH sApa.

EcrecTBeHHas PaANOAKTUBHOCTD. 3aKoH
paanoakTuBHOro pacnazga. IIpasuia cmemenus. [Ipupona
anb(da-, 6eTa- U ramMma-TpeBpalIeHul. SnepHbIe PeaKITUH.
IIpumeper spepHsix peakuui. [lenenue spep. llenHas
peakuus.

Peakuust cunte3a, nmpoOiema  YyIpaBisIEeMOIrO
TEPMOSIAEPHOTrO cuHTe3a. PU3MKA AIEMEHTApPHBIX YACTHII.
OKCIIEpUMEHTAIbHBIE ~ METOJBl  PErMCTPALMM  YaCTHI]
(TpexoBbie Kamepbl, (OTOAIMYIBCUHU), UCTOYHUKH YaCTHII,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Knaccudukanus snementapHbix yactuil. OCHOBHbIE
XapaKTEPUCTUKH dJIEMEHTApHBIX YacThll. YacTuis! n
aHTHyacTulbl. PyHIAMEHTAIbHBIE B3aUMOJCUCTBUS.
OOMeHHBIN XapakTep QpyHIaMEHTaIbHBIX B3aUMOJICHCTBHA.

(DYHI[aMeHTaJIBHI)IC YaCTHULbl: KBAPKHU,

KB/
I13

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA

Hanmeno-
BaHUE

Coneprkanue pasnena

®dopma TeKyIero
KOHTPOJIA

2

3

4

Kunematuka

MarepuanbHass TOYKa W CHUCTEMBl  OTCYETa.
OTHOCHUTENBHOCTh  JBWXKEHUS. TpaekTopus, MNOyTb H
nepemeneHne. Ckopoctb M yckopenue. HopmanbHas u
TaHICHIIMAJIbHAs KOMIIOHEHTBl YCKOPEHMs. Y paBHEHUE
nBukeHHsl. OCHOBHBIE BHUJbl MEXAHUYECKOTO JBM)KEHUS U
UX YPaBHEHHUS

KB /113

JnHamuka

[TonsTHsS UMMybCa TENa U UMITYJIbCA CUJIBL. 3aKOH
COXpPAHEHUS U U3MEHEHHS UMITYJIbCa MAaTEPUATBHON TOYKH
U CUCTEMBbl TOYEK. PeakTHBHOE NBMXEHHWE M ypABHECHHE
Memepckoro. Cuiibl B MEXaHUKE KaK IMPOSBIICHHS YEThIPEX
TUIIOB B3aWMOJICVCTBUAN B IIPUPOJIE.

KB/II3/T

duzuka
TBEPJIOTO
Tena

BpameHI/Ie TBECPAOTO TECJIa BOKPYI HEIIOABH>KHOM
OCH. XapaKTepI/ICTI/IKI/I BpaIaTCJIbHOIO ABWKCHUS: YIJIOBasa
1 JIMHEMHas CKOPOCTH, YIJIOBOC YCKOpPCHHC. MomMmeHT
MHCPUHU. YPaBHCHI/IC BpaaTCJIbHOI0 ABUKCHUSA

KB/
I13

MonexkyisapHoO

KHHETHYECKast
Teopus

VYpaBuenus Knaneilpona u MenneneeBa-Knaneiipona.
3akoH J[lanpTOoHa Uit ras3oB. [loHsATme TemmnepaTypel B
tepmoauHamuke. Tepmomerpbl. CKOpOCTH  TEIJIOBOIO
JIBUKEHHUS] Ta30BbIX Mousiekyld. CpenHsis KHHETHYecKas
SHEPIHs NOCTYNATENbHOTO IBUKEHUS

KB/
113
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5. Tepmoaunam VYpasuenue Maiiepa. OCHOBHBIE MPOIECCHI B Ta3ax KB/II3/T
HKa u ux rpaduueckoe nzodpaxenue Ha P-V guarpammax.
AnmnabaTuyeckuil mporecc, ypaBHEHHE aanadaThl.
Koaddumment nonesnoro neicTBUS TEMIOBOTO IBUTATEIS.
6. CrennanpHast [IpeobpazoBanus Jlopenma. KB/TI3/T
Teopus
OTHOCHUTEIIBHO
CTH
7. Dnekrpo- DJIEKTpUUECKOE  TMoJe, €ro  HampsHKEeHHOCTD. KB/
CTaTH Ka [lpyHnun  cynepnosunuu  3JIEKTPUUYECKUX  IOJIEH. 13
Onexkrtpuyeckoe  moije  aumonsd.  Ilorok  Bekropa
HaNpsHKEHHOCTU 4epe3 3aMKHYTYIO MOBEpXHOCTb. Pabora
CHJI 3JIeKTpocTaTuyeckoro noss. Ilorenuuan.
8. [TocrossHHBIM 3akoH Owma Ui ydacTKa Lenu. DJIEKTPUYECKOe KB/
TOK COIIPOTUBIICHUE MIPOBOJHUKOB. 3akoH Oma B 113
muddepennmanbHoil popme. TemnepaTypHas 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBIIEHUSI MPOBOJHUKOB. [IpaBuia
Kupxrodpa g  pacdera  IJIEKTPUUECKUX  IIeTeH.
DNEKTPUUECKUM TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS
JUCCOIHAIUS. DIEKTPOJIU3.
3aKOHBI AJEKTPOJIN3A.
9. MarnutHOE Bryrpennee conporusiieHrne ncroyHuka Toka. KIIJ[ KB
noJie ucrounnka Toka. IlpaBuma Kupxroda g pacuera)
ANEKTPUYECKUX LIETICH.
10.  |[T'eomerpuuec [TpsMonuHEHHOCTh  pacHpOCTpPaHEHUs CBeTa. KB/
kas ontuka |[Ipunumun depma. 3akoHBI OTpak€HUsS M INPEIOMIICHMS] 113
ceta. [Ipenomiienne u oTpaxkeHue cBera Ha chepudecKoit
rpaHuLE ABYX cpea. 3epkana. dopMyiia TUH3BL.
11. |BonHoBas Wntepdepenus crera. [loHsATHE 0 KOT€PEHTHOCTH. KB/
OIITHKA Mertonbl ocymiecTBieHUsT HUHTEpPEpEeHIIMH B  OITHKE. 13
WNutepdepeniys B ToHKUX miaeHkax. [Ipunuun [roirenca-
O®penens. Meton 30H @penens. Judppaxuus Openens Ha
KpYTJIOM OTBEPCTHH.
12.  |KBaHTOBBIE ®oronsl. OneiTel BaBuiosa. YpaBHeHne DUHIITENHHA. KB/
CBOCTBA JlaBneHue cBeTa ¢ KBaHTOBOM TOYKH 3peHMs. PEHTreHOBCKOE 113
CBeTa n3nydyeHue. TOpMO3HOE U XapaKTepUCTUUECKOE M3ITyUCHHUS
u ux cnektpsl. Ipdext Komnrona. Oneit
bore. [IpumeHeHnEe pEHTTE€HOBCKUX
13. dusuka Cnexktp aTtoma Boaoponaa. KBaHToBaHHEe MOMEHTa KB/
aToMa umnynsca. CnuH  27eKTpoHa. MarHUTHBIE ~ MOMEHT I3
anektpoHa. OnbiTel IlITepna u ['epnaxa. KBantoBble uncna
3JIeKTpoHa B aToMe Bojopona. CoCTOSHHE 3JIEKTpoHa B
MHOT03JIEKTPOHHOM aTOME.
14.  |Snepnas ¢u- EcrecTtBenHas PaOaKTUBHOCTD. 3aKkoH KB/
3UKa panuoakTuBHOro pacnazna. [IpaBuia cmemenus. [Ipupona 113

anbga-, 6eTa- U raMMa-npeBparieHuil. JnepHpie peakiuu.
IIpumeps! sanepHbIX peakuuid. [denenue saep. Lennas
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2.3.3 JIaGopaTopHble 3aHATHS

CornacHo yueOHOMY IJIaHy 3aHATH JAOOPATOPHOIO TUMA 110 JAHHOM JIMCIUIUINHE HE
IIPEyCMOTPEHBI.

2.3.4 IlpuMepHasi TeMAaTHKAa KyPCOBbIX PadoT (IIPOEKTOB)

CornacHo yueOHOMY IJIaHy KypCOBbI€ pabOThI (ITPOEKTHI) 10 TaHHOM TUCIUILINHE HE Mpeay-
CMOTPEHBI.

2.4 IlepeyeHb Yy4eOHO-METOAMYECKOr0 O0ecmeYeHUsl JJIs1 CAMOCTOSITEIbLHOM
padoThl 00y4YaAOIIUXCSA MO JUCHUIINHE (MOTYJIIO)

[lepeuenr  yueOHO-METOIUYECKOTO  ObOecreyeHus]
Ne HaumenoBanue pasnena N
JUCIUIUTAHBI 110 BBIITOJIHEHUIO CAMOCTOSITEIIEHON paOOThI
1 2 3
Knnemaruka 1. DnexktpoHHbI Kype «Pu3ukay (BKiIouyaeT B cels: 1)
2 /InHamuka DIIEKTPOHHBIN KypC JEKIU; 2) KOHTPOJIbHbBIS
BOIIPOCHI IO pa3ienaM yueOHOro Kypcea; 3) IpakTHIeCKue
3 Du3KKa TBEPIOro Tella 3a/1aHKsA 110 paszesiaM y4eOHoro Kypca; 4) TeCThI 10 pa3-
2 MoKy IAPHO-KHHETHYECKaR TeOPHA nenam yueOHOro Kypcil); anpec http://moodle.kubsu.ru
2. Pognonos, Bacunuit Hukonaesuu. dusuka
5 TepMoMHAMHKA [DnexTpoHHBIH pecypce] : yaeOHoe nmocodue st
axanemMudeckoro Oakanaspuara / B. H. Poguonos. - 2-¢
CriennanbHasi TEOpHUs n31., ucrp. u gon. - Mocksa : FOpaiit, 2017. - 295 c.
DieKTpocTaThKa https://biblio-online.ru/book/97EE90F4-3156-4408-A82B-
7A172E675A91.
8 TToCTOSHHBIM TOK 3.Kypc dusuku [Tekcr] : yueOHOE mocooue [aiis By3oB] / T.
. Tpopumosa. - 18-e u3., crep. - M. : Akanemus, 2010. -
9 MarsnuTHoe 1nojie 558 c.
4. Kypc obmeit pusuku [DnekTpoHHbIH pecypce] : yueOHoe
10 [ eomerprteckas onTika moco6ue : B 3 1. T. 1 : Mexanuka. Monekynsipaas ¢pusuka /
11 BOJIHOBAs OITHKA CasenbeB . B. - CII06. : JIans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors
12 KBaHTOBBIE CBOIICTBA CBETA

3. Obpa3oBarejibHbIE TEXHOJIOTHH

B niporiecce npernoaBaHus TUCITUTUINHBI HCITOJB3YIOTCS CIISYIOIIAE METOTBI:
—  JICKIIHW;

—  MpoBelleHUE MPAKTHUECKUX 3aHATHI;,

—  JIOMAIllHUE 3a/IaHus;

—  ompoc;

—  UHJUBUJYaJIbHBIC TIPAKTUYCCKUE 3a1aHUS;

—  KOHTpOJIbHBIE PaOOTHI;
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—  TCCTHUPOBAHUC,

— myOnu4Has 3ammra 1abopaTopHbIX pabdoT;

—  KOHCYJIbTalluU Mpero/iaBareei;
—  caMocTosTeNbHas paboTa CTYACHTOB (M3y4yeHUE TEOPETUYECKOT0 MaTepHralia, BBIMOJIHEHNE
JOMalIHUX paboT, MOATrOTOBKA K OIPOCY, TECTUPOBAHHIO U SK3aMEHY).

Jlyia mpoBeeHUsI BCEX JIEKIMOHHBIX U MPAKTUYECKUX (CEMHHAPCKUX) 3aHATHH HCHOJB3YIOTCS
MYJbTUMEAUMHBIE CPEICTBA BOCIPOU3BEIACHHSI AKTUBHOI'O COJEPKUMOTO, MO3BOJISIONIEIO CIYIIATENIO
BOCIIPUHMMATh OCOOCHHOCTH H3y4yaeMoOro MaTepHualia, 3a4acTyl0 WIrpalolIHe pEIlalonlyl0 pojb B
MMOHMMAaHHUU U BOCHPUATHUH, a TakKe GOPMUPOBAHUU TPO(DHECCHOHATBHBIX KOMIeTeHIIUN. IHTepakTHBHbBIE
ayJAMTOPHBIC 3aHATHUS C UCTIOIB30BAHUEM MYJIbTHUMEIMMHBIX CUCTEM MO3BOJISIIOT aKTUBHO M 3P PEKTHUBHO
BO BJICKAaTh y4aIUXCs B y4€OHBIN MPOLIECC U OCYLIECTBIATH 00paTHYIO CBsA3b. [IOMIUMO 3TOr0, CTAHOBUTCS
BO3MOXXHBIM (P(EKTUBHOE 00CYKACHUE CIOKHBIX U TUCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM.

1o n3yyaemoil AUCHHUIIIIMHE CTYyAEHTaM IPEAOCTABISETCS BOBMOXKHOCTh OTKPBITO M0JIb30BaTHC (B
TOM YHUCIIE KONMHMPOBATh HAa JIMYHBIE HOCHTEIH HH(OpMAIMK) MOATOTOBICHHBIMU BEIYIIMM TaHHYIO
TUCHUIUIMHY TIperojaBaTelieM MaTepuajaMi, pa3MEHIeHHBIMH B JIIEKTPOHHON HH(OPMAIMOHHO-
00pa3oBaTeNbHON Cpe/ie B BUAE JIEKTPOHHOTO y4eOHOT0 Kypca, BKIIIOYAIOIIETO B Ce0s:

—  DIJIEKTPOHHbIE KOHCIIEKTHI JIEKIIHIA;

—  CIHUCKHU KOHTPOJIbHBIX BOIPOCOB K KaX/I0M TeMe N3y4aeMoro Kypca;

—  Pa3sHOOOpa3HYIO JAOIOJIHUTENbHYIO JIUTEPATYPY, OTHOCSIILYIOCS K U3y4aeMON AUCLUIIIIMHE B
JIIEKTPOHHOM BHJIE.

ConpoBosk/IeHHE CAMOCTOATEIBHOM PabOThI CTYJEHTOB TAK)K€ OPTaHU30BaHO B ClEAYOIUX Gop Max:

—  YCBOEHHE, JIONIOJHEHUE U BHUKAHUE B pa30bupaeMble pa3esibl AUCHUIUINHBI IPU TTOMOLIU
3HaHUH I0JIy4aeMbIX 110 CPEACTBAM U3YUYCHUSA PEKOMEHIYEMOU TUTEPATYPBI U OCYLLECTBIIAEMOE IIyTEM
HanucaHus pedepaTHBHBIX PadoT;

— KOHCYJIbTAallUK, OPraHU30BaHHBIC [JII  PA3bACHCHUS HpO6HCMHBIX MOMCHTOB  IIpU
CaMOCTOATCIIbHOM U3YUCHUHU TCX UJIKM HMHBIX ACIICKTOB Pa3/icjIOB yCBaHBaeMOﬁ I/IH(bOpMaIII/II/I B JTUCHUIIIINHE.

OcHoBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCTIOIb3yEMbIE B yUEOHOM MpoIecce:

- HHTCPAKTUBHAA JICKOHUA C MYJ'II)TI/IMGI[I/II\/JIHOI\/’I CUCTEMOM C aKTUBHBIM BOBJICUCHHEM CTYACHTOB
B y4eOHBIN IIpo1ecc U 00paTHON CBA3BIO;

- JICKIIUH C HpO6JIeMHBIM N3JI0KCHUECM,

- O6Cy>K,[[eHI/IC CJIOKHBIX U JUCKYCCUOHHBIX BOIIPOCOB U HpO6JIeM " pa3peuIcHuc HpO6J’I€M;

- KOMITILIOTCPHBIC 3aHATUA B PCIKUMAX B3aHMOJICHCTBUS «IpernogaBaTeiib — CTYACHT»,
«CTYHACHT — INpCoAaBaTCIib», «CTYACHT — CTYACHT»,

—  TEXHOJIOTMM CMEIIaHHOTO OOyUYeHUs: JUCTAHLIMOHHbBIE 3aJJaHNsI U YIIPAXKHEHMSI, COCTaBIIECHUE
rJI0ccapueB TEPMUHOB U ONpeieNIeHU, TpynnoBbie MeTosl Wiki, HHTEepHET-TECTUPOBAaHUE U
AHKETUPOBAHHUE.

I/IHTepaKTI/IBHBIC OGpEBOB&TCHLHLIC TCXHOJIOTUH, UCTIOJIb3YCMBIC B AyAUTOPHBIX 3aHATUAX
- TEXHOJIOTHA Pa3BUTUSA KPUTUUCCKOI'O MBIIIIJICHU S,
- JICKIIUH C HpO6JICMHBIM N3JI0KCHHUEM,

—  HUCIOJIb30BaHUE CPEACTB MYJIbTUMEINA;
—  U3Y4YEHHE U 3aKpeIuieHHe HOBOro MaTepuasa (MHTEpaKTHUBHAs JIeKIHs, paboTa ¢
HaTJISAHBIMU TOCOOUSIMH, BUJIEO- U ayAHOMaTepHuagaMu, UCIIOJIb30BaHUE BOIIPOCOB);

— o0CyXAeHHE CIOXKHBIX U TUCKYCCHOHHBIX BOIPOCOB U MpobdiieM («3aiiMu MO3ULIKI0

(Imcana MHCHHﬁ))), IIPOCKTUBHBIC TCXHUKH, <<O,[[I/IH — BABOECM — BC€ BMECCTC), «CmeHn IIO3UIIUIO»,
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«Jluckyccust B cTUJIE TEIEBU3UOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);
— TBOPYECKUE 3a/1aHUS;

— HCIIOJIb30BAHUC CPCACTB MYJIbTUMCIHNA (KOMHBIOTepHBIG K.IIaCCBI).

4. OueHoYHbIE CpPeICTBA JJsl TEKYylIIero KOHTPOJIsi yCIeBaeMOCTH H
MPOMEKYTOUYHOM aTTeCTAUN

4.1 ®oHx OLIEHOYHBIX CPEJCTB /IJisl MPOBEAeHUs TeKylleil aTTecTaluu
KonTposibHbIe BOPOCHI 110 YUueOHOI mporpamme

B mporecce moaroroBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS H
onieHuBarTcs Bce Tpedyembie I'OC u OOIT komnereniuu: T1K-1, OITK-2. Huwke npuBoasTcs
IpUMeEpPbl KOHTPOJIBHBIX BOMPOCOB is | paszzaena paboueit mporpamMmel.

13. Atomuas ¢pusuka.

KakoB ¢usudeckuii cMbICI yricesr M u N B 00o0mieHHon popmyiie bansmepa?

KakoBbI 1JTMHBI BOJIH CaMbIX KOPOTKOBOJHOBOM M JIFTMHHOBOJIHOBOM JinHUM cepuu [Tamena?
KaxkoBa myiHa BoJIHBI, COOTBETCTBYIOIIAs Ipanuiie cepuu baibmepa?

KakoBa vacTtora rojoBHo# quHuu cepuu Jlaitmana?

ATOMBI BOIOPOA HAXOATCS B COCTOSIHUM € N = 5. CKONBKO JTUHUM COAEPIKUT €ro CIEKTP
M3IIy4eHus1?

B 4yem cocTouT cyTh KOMOMHALIMOHHOTO NpUHLMIA PuTna?
Hcnonb3ys KOMOMHAIIMOHHBIN IPUHLIUI, TOKAKUTE HA OJJTHOM M3 IPUMEPOB, KaK MOYKHO
MTOJIYYUTh 4aCTOTY JUJIsl BTOPOW JUIMHHOBOJIHOBOM JIMHUM cepuH [lamena.

KakoBsl paznuuns Mexy MoJaensto atoma Pesepdopaa u teopueit bopa?

[Touemy Mozenb atoma Pesepdopa HecoBMecTHMA ¢ TIPEACTABICHUSIMU KIIACCUYECKON (hU3UKu?
Paszbsicaure cmbica noctynatoB bopa. Kak ¢ ux noMonibio 0ObsICHUTh TUHEHYAThI CIEKTP
aToMa Bojopoza?

Hcxons us teopun bopa, onpenenure CKOpOCTb IBUKEHHS DJIEKTPOHA Ha IIPOU3BOJIBHOM DHEpPre-
TUYECKOM YPOBHE.

OHpeI[eJ'II/ITe MaKCUMAJIbHYIO UIMHY BOJIHBI CBCTA, IIPU KOTOpOfI BO3MOJXHAa MOHH3allksg aTOMa BO-
A0opoaa, HaxXoaAmerocd B OCHOBHOM COCTOAHUU.

Kakyto snepruto (B 3B) nomkeH umers GoToH, 4TOOBI IEPEBECTH aTOM BOJIOPOAA U3 OCHOBHOIO
COCTOSIHUS B COCTOSTHHE ¢ N = 57

CpaBHuTE NEPBbIA GOPOBCKHIN pajryc Ijist aromMa Bogopoa v s He*. B uem 3akiouarorcst
IIPOTUBOPEYMS U HEJOCTATKU Teopuu aroma bopa?

B uem cymuocTs onbiToB @panka u ['epra?
Kaknie oCHOBHBIE BBIBOJIbI MOKHO CZI€JIaTh HA OCHOBaHWM onbITOB @panka u ['epua?

[Tpu xakoM yckopsitolieM noTeHuane 0yaeT HabarAaThCs pe3Koe MaeHUe aHOJHOIO TOKa B
onbiTax @panka u ['epua, ecan TpyOKy 3alIOJTHUTH ATOMapHBIM BOJIOPOAOM?

OO0ObsicHUTE, HA KaKUX Y4acTKaX BOJIbTaMIIEPHON XapaKTEPUCTUKH UMEIOT MECTO YIpyTue U Ha
KAKUX — HEYIIPYI'He CTOJIKHOBEHMS 3JIEKTPOHOB C ATOMaMH.
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IIpakTH4eckue 3agaHust MO y4eOHOM Mporpamme

B mpouecce moAroToBKM M BBHIMOJIHEHHS] MPAKTUYECKUX 3afaHUM (OpPMHUPYIOTCS U
oneauBaroTcs Bce Tpedyembie DI'OC u OOII kommnerentuu: [1K-1, OITK-2. Huxe npuBoasTcs
IpPUMEpBI MPaKTUUYECKUX 3aJaHuil s 1 pa3zaena padoueil mporpamMmmel..

13. AtomHuas ¢usuka.

1. Haiitu 115 Bogopoaonoo0HOro HoHa paanyc N-ii 60poBCKOM OpOUTHI U CKOPOCTb
3JIEKTPOHA Ha HEei. BRIYMCIUTD 3TH BETHMYUHBI JJIs IEPBOH OOPOBCKOW OpOUTHI aTOMA BOJOPOIA
v ona He".

2. Haiitn 1u1s BOJOpOAONIOA0OHOTO HOHA Paguyc N-i GOPOBCKON OPOUTHI U CKOPOCTH
SIIEKTPOHA Ha Heil. BEMMCINTE 3TH BEITMYMHBI JJIs BTOPOil GOPOBCKOM OPOUTHI aTOMa BOIOPOA
u nona Li*™.

3. OmpenenuTs UIsi aT0OMa BOJOpoia M HoHa He™: sHepruto cBsi3u 5IeKTpOHa B
OCHOBHOM COCTOA- HUHU U ITIOTCHIMAJI NOHU3alluH.

4. OnpenenuTs JUis aTOMa BOJ0po/a 1 noHa He™: mepBblii oTeHIman Bo30yKeH s 1
JUTMHY BOJI- HbI TOJIOBHOM JTMHUHK cepu JlaiimaHa.

5. Onpenenurs I aToMa Boaopoaa u moHa Li™": sHepruro nonusammu.

6. Ompemenuts I aToMa BoJ0pojia 1 voHa He™: ckopocTh aiieKTpoHa Ha BTOPOiA
OopoBCKOIi opouTe.

4.2 @oHa OLEHOYHBIX CPEeACTB Js1 NPOBEAEHHUSI NPOMEKYTOUHOM
aTTecTalluM

4.2.1 Bonpochl, BBIHOCHMbIE HA IK3aMeH MO0 JUCHUIIHHEe «DU3nKa»

B mporiecce moAroToBKY U caun Sk3aMeHa (pOopMHUPYIOTCS U OIIEHUBAIOTCS BCE
tpedyembie ®T'OC n OOIT xomnerenmuu: [TK-1, OTIK-2.

. [Ipenmet mexaHuku. MexaHU4eCKOE ABUKEHHUE U €r0 OTHOCUTEIIBHOCTh. Teno oTcuéra,
cucrema orcuéra. [Ipeamer kunemaruku. MartepuanbHasg Touka. Paguyc — BeKTop.
TpaexTopus, MyTh U TIEpeMeIIeHUEe. 3aKOH JIBUKECHUS.

. CxopocTh, cpeHsisi CKOPOCTb, MTHOBEHHAs1 CKOPOCThb. CpeiHsisl myTeBasi CKOPOCTb.
HNuTterpanbHas cBsI3b CKOPOCTU C 3aKOHOM J[BUKECHMUS.

. Yckopenune. CpeiHee 1 MTHOBEHHOE yCKOpeHHe. COCTaBIISIIOIINE YCKOPEHUS: HOPMAJIbHOE U
TaHTeHIMAJIbHOE yCKopeHue ((pU3nUecKuil CMbICI, MOyJIb, HAIIPABJICHHE).

. HarmpaBnenue BekTopa noyiHOro yckopeHus. MiHTerpanpHas CBsi3b CKOPOCTH M YCKOPEHHUSI.
3aKOH U3MEHEHUS CKOPOCTH. 3aKOH U3MEHEHUS TyTEBOM CKOPOCTH.

. PaBHOMEpHOE nIpsIMONIMHEWHOE ABMKEHNE. PaBHOMEpHOE IBH>KEHHE 110 TPOU3BOIBHON
TPAEeKTOpUHU. J[BUKEHHE C IOCTOSIHHBIM YCKOPEHUEM.

. CBoOo1HOE MafieHre BOIM3M OBEPXHOCTH 3eMiin. PaBHONIEpeMeHHOE IBUYKEHUE 110
MIPOU3BOJILHON TPAEKTOPHUU.

. JIBrmkeHne BpanaTesbHOE U ITOCTyIareabHoe. [IoBOpOT Kak yCIOBHBINM BEKTOp. YTIIOBas
ckopocTb. CpeHssl 1 MTHOBEHHAs! YIJIoBasi CKOPOCTh. YTIIoBoe yckopeHue. CpenHee u
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MTHOBEHHOE YIJIOBOE YCKOpeHHUE. MIHTerpanbHas CBA3b yIri0BOW KOOPAUHATHI U YTIIOBON
CKOPOCTH, YTJIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHHUS.

8. PaBHOMepHOE BpareHne BOKPYT (PUKCUPOBAHHOM OCH. BpalieHue ¢ mocTOSHHBIM yTI0BBIM
YCKOpEHUEM BOKPYT (PUKCUPOBaHHOM OCH. CBS3b YIIOBBIX U JMHEHHBIX KHHEMATUYECKUX
XapaKTEPUCTHK.

9. [Ipenmer nuaamuku. Cuna. Macca. [ImoTHOCTE, 0HOpOIHBIE Tena. MITyIibe.

10.Uuepuunansubie CO. 1,2,3 — 3akonsl HetoTona. 3mMeHnenne uMmityibca, UMITYJIbC CHIIBL.
Cpenusia cuna. InTerpanbHas CBSI3b UMITYJIbCA U CHIIBI.

11.lunamuka cucremsl. Macca cuctembl. BHyTpenHue u BHenHue cwiibl. LleHTp macc, ero
paanyc — BEKTOpP, CKOPOCTh, UMITYJIbC U YCKOPEHHE.

12. 2 — 3akon HproToHa myst cuctembl. Teopema o aBmwkenun nentpa macc. 3CH B 3aMKHyTOM
cucreme. Mcnonp3oBanne 3CU B HE3aMKHYTBIX CHCTEMAX.

13.3akon BcemupHoro tsarotenus. Cuia TspKecTH. Y CKOpeHHE CBOOOIHOTO MaICHHS, €0
3aBUCHUMOCTH OT BbICOTBI. Cuia ynpyroctu. 3akoH ['yka. CoequHeHEe PYKUH.

14.Cuna tpenus. Koadduuuent tpenus. TpeHne mokosi 1 TpeHUE CKOIbKEHHUS.

15.Bec Tena u ero 3aBUCUMOCTD OT JBUKCHMSI T€J1a, HEBECOMOCTD U IEpErpys3Ka.
16.PeakTuBHas cuna. Ypasaenue Memepckoro. @opmyna L{nonkosckoro.

17.MoOMEHT CHJIBI OTHOCUTEIHLHO HCIIOJABHXXHOI'O ICHTpPA U HEMOABMXXHOM ocu. MOMEHT Imapbl
CHJI.

18.MomeHT HHCPLUUH, €TO BBIYHUCICHUEC IJIA TOYKH, CHCTCMBI TOUYCK, TCJIa ¢ HCIPCPBIBHBIM
pacnpenenenrem Maccol. Teopema IlTelinepa.

19.MomeHT HUMITYJIbCa OTHOCUTCIIbHO HCIIOABMIKHOI'O HCHTPA U HCHOIIBH)KHOﬁ ocu. MomeHT
HUMITYJIbCa TOYKH U TCJIa IIPU BPpAILICHUU BOKPYT HCHO,HBPI)KHOI;'I OCH.

20.OcHOBHOM 3aKOH IMHAMUKHU BpAILIEHUS] TOYKU U TeJa.
21.3aKk0H COXpaHEHHsI MOMEHTA UMITYJIbCa.

22 KaueHue 1o HaKJIOHHOW IJIOCKOCTH 0e3 MpOCKallb3bIBaHMs, TUIOCKOE JABMXKeHHe (3 crocoba
pelIeHns: TeopeMa O ABMKEHUH LIEHTPa Macc, MTHOBEHHast och, 3CD).

23.Pabora u sHeprus. Pabora Ha 371eMEHTapHOM 1 KOHEYHOM IYTH. MOIIHOCTh, CPEAHSIS
MOIITHOCTb.

24.PaboTa cuiibl TSHKECTH BOIM3M NMOBepXHOCTH 3eMitn. Pabota cuiel ynpyroctu. Pabora cun
TpeHus U paboTa o Npeo10JeHHI0 TpeHus. KoHcepBaTUBHBIE U JUCCUTIATUBHbIE CUIIBI.

25.Mexannueckas 3Heprus. Kunernueckas sHeprusi. 3aBUCMMOCTb U3MEHEHUSI KNHETUYECKON
SHEPTUH OT pabOTHI BHEIIHUX CHJI.

26.ITorenunanbHas sueprus. [lone. Tarorenus BOIM3U MOBEPXHOCTH 3€MIIM, OTEHIIMAIbHAS
SHEPrus ynpyrou aepopmaiuu.

27.CBs13b KOHCEPBATUBHOMN CHJIbI U TOTEHIIMAILHOM SHEPTUH, ITpaiueHT. DHEprusi
I'PaBUTALIMOHHOTO B3aMMO/IEHCTBH B 0011eM citydae. PaboTta v sHeprus npu BpamareabHOM
JBUKECHUM.

28.3aK0H COXpaHEHUs SHEPTHH B MeXaHUKe (4 ciyydas).
29.A0CONIOTHO YIIPYTUH yaap IIapoB.

30.Heympyruii yaap. AGCOIIOTHO HEYNPYTUil yaap.
31.CkarbIiBaHUE C HAKJIIOHHOM TUNIOCKOCTH 0€3 MPOCKaIb3bIBaHUSI.

32.JIBIKeHHE KOJIECHOTO DKHIIAXKA.

33.CBobonHbIe He3aTyxatolue konedbanus. [IpyxuHHbIN, pu3nyeckuil, MaTeMaTHUYECKHMA
MasTHUKH.

34 Jlunetinsiii ocrpuuisaTop u ero Y. [{uknudeckast 4yacToTa, 4acToTa, IepHo] KoJeOaHuid, uxX
BBIYMCJICHHE 11 MASTHUKOB.
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35.YpaBHeHne CBOOOAHBIX TAPMOHUYECKUX KojeOaHuid. AMInTyna, gasa, HadanbHas ¢aza
koJsiebanuii. CKOpOCTh M YCKOPEHHUE OCHIIIIATOPA, UX MaKCUMAaJIbHBIC 3HaUeHus. BekropHas
auarpamMma, ypaBHeHHE KoeOaHU B KOMIUIEKCHOM BHJIE.

36.Haxox1eHne ¢ MOMOIIbI0 HAaYaJIbHBIX YCIOBUH aMIUTUTY/IbI U HAYaIbHOU (ha3bl KOJICOAHHIA.
YacTHble caydau.

37.OHeprus TMHEWHOTO OCUUIUIATOPA, IOTEHIMAIbHAS IMa U [IOTEHIMAJIbHBII Oapbep.
YcroiiuuBoe paBHoBecue. [Ipumenenne 3CD s BeiBona Y konebaHuii.

38.CioxeHue Koiaebanuii, MpoUCXOAIIMX BA0Ib OJTHON OCH C OAMHAKOBOM 4acToToil. YacTHbIe
Clly4dau.

39.buenus. CnokeHue B3aMHO MEPIEHINKYISIPHBIX KojeOanuid. YacTHbIe cirydan.
40.Ocumsarop ¢ 3aryxanueM. Cuia conpotusiienus. 1Y konebanuii, ero penieHue.
CobcTBeHHas yactoTa, koapuimMenT 3aryxanusi. AMIUIUTY/1a, IUKJIMYECKas 4acToTa, 4acToTa,
MEePUOJI 3aTyXAIOIUX KoJIeOaHUN. ATIEpHOINYECKOE 3aTyXaHHe.

41.CxopocCTh 1 S3HEPTHs OCHUIUIATOpA C TpeHHeM. Bpems penakcamuu, JorapupmMudecKuii
JEKPEMEHT, JOOPOTHOCTH (B TOM YHCIIE B CiTy4ae cinaboro 3aryxanus). JIoOpoTHOCTh
MPY>KUHHOTO MasITHUKA.

42 Brenyxaennble konebanus. /1Y, ero yactHoe u obuiee penienre. AMIUTHTYAA U (ha30BbIit
C/BHUT YCTaHOBUBIINXCS KOJeOaHUH.

43.3aBUCHUMOCTb aMILIUTY bl BHIHYKJICHHBIX KOJIEOAHHUH OT YaCTOTHI BBIHYKIAIOIICH CUJIBL.
Pe3onanc. PezonancHas yactoTa v pe30HaHCHAst aMILIUTYAA. JlIoOOpOTHOCTh KaK XapaKTepUCTUKA
PE30HAHCHBIX CBOMCTB. Pe30HaHCHbBIE KpHBbIe. Da30BbIid CABUT U €r0 3aBUCUMOCTb OT YaCTOThI
BBIHYK/JIAIOIIEH CHJIBI.

44.Bonna. BoiHbI IpO10IBHBIE U MTONIEPEYHbIE, TAPMOHUYECKUE, TIIIOCKUE, MEXaHHYECKHE.
®ponT BonHEL [l10cKas Oeryias MOHOXpOMaTHIeCKast BOJTHA, e€ IuHa, (pa3oBasi CKOPOCTb,
BOJIHOBOE YHUCJIO M BOTHOBOW BEKTOD.

45.CnoxxeHue AByX BOJH C OJMHAKOBOW aMIUIUTYJOW, ONM3KMMH 4YacTOTAMH M BOJHOBBIMH
YUCJIAMH, YPAaBHEHUE PE3YJIbTUPYIOLIEH BOJIHBI, €€ TpyNnnoBas CKOpocTb. BoIHOBOI makeT, ero
CKOPOCTb.

46.Ctostuast BoJiHa, €€ ypaBHEHHE, Y3JIbl U IYYHOCTH, UX KOOPJIAUHATHI, PACCTOSIHUE MEKIY
y371aMHU, MEXAY MYyYHOCTSIMHU, MEXK]TY Y3JIOM U TyYHOCTHIO.

47.3anauda o nepexoxae u3 ganHot MCO B apyryro B kiaccuueckoi mexanuke. [IpeoOpazoBanus
lanunes u ux cneacTBus (AJIMHA, CIOKEHUE CKOPOCTEH, OTHOCUTENbHASI CKOPOCTh, YCKOPEHHE,
CHJIa, CKOPOCTh cBeTa). [IpuHiun oTHOcUTenbHOCTH [ anues.

48 .IToctynatel DitHIITEHHA (IPUHITUI OTHOCUTEIHHOCTH, CKOPOCTh CBETA), UX CIEACTBHS
(momepeuHble pa3Mepsl Tela, COKpalleHne BpeMeHH U JUIHbI). COOCTBEHHOE BpeMs,
cOoOCTBEHHas JJIMHA.

49.I1peobpazoBanus JlopeHa, ux cueAcTBUs (TPOCTPAHCTBEHHO — BPEMEHHBIE COOTHOIIICHUS,
OJIHOBPEMEHHOCTh, UHTEPBAI, 4 — X. MEPHOCTb NMPOCTPAHCTBA, PEISTUBUCTCKUI 3aKOH CII0KEHHS
CKOpOCTEN).

50.I1poTHBOPEUMBOCTD KIACCUYECKUX BBHIPAKEHUM JIJIS1 UMITYJIbCA U SHEPTUH TEOPUHU
OTHOCHUTENbHOCTU. VIMITyNIbC pESTUBUCTCKOM YaCTHIIBI, IBHKYILAsICS Macca, 0€3MaccoBbIe
yacTullbl. CKOPOCTh PENSTUBUCTCKON YaCTHUIbI, IBUKYIICICS MO AEHCTBUEM ITOCTOSSHHOM CHUJIBI.
51.I1lonmHas HEPrUs PENATUBUCTCKON YacTHUIIHI (CBOOOTHOMN M HECBOOOHOM ), KWHETHYECKAS
SHEPTHSsl, SHEPTUS MTOKOsI. DHEPTHsi 0€3MaCcCOBON YaCTHUIIBI.

52.Heunepruanpasie CO, cunel nneprun. [lepeHocHas cunia HHepIUy, HEHTPOOSKHAs cuiia
WHEPITUH.

53.3aBUCUMOCTH YCKOpPEHHsI CBOOOHOTO MAaJACHHSI OT IITUPOTHI MECTHOCTH.

54.Cuna Kopuonuca. O600ménnslit Bug 2 — 3akona Hetorona 8 HUCO.
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55.0co0eHHOCTH cTpOSHHS TBEPABIX Te (MOPSIO0K PACTIONI0KEHUS YaCTHII, KPHUCTAIITMUECKAs
peméTka, MOHOKPUCTAILIbI, aHU30TPOINHUS, JIEMEHTapHas UYeHKa, MOJIUKPUCTAILIBI).
56.Knaccudukanus KpuCcTayIoB 1O MIPUPOJIE YACTUI] H XapaKTePy CHUJI B3AUMOJICHCTBHS MEXTY
HUMH, 110 BUAYy cuMMeTpun. OCH U IIIOCKOCTH CHMMETPHH.

57 Knaccudukanus KpucTauioB 1Mo (Gopme dJIeMeHTapHO# siueiiku. JleeKThl KpUCTATTMIECKOTO
CTpOCHHUSI.

58.Jdedopmanus, e€ Buabl. AGCOTIOTHAS U OTHOCUTEIbHAS JeOpMaLns PU PACTHKEHUH —
cxatuu, kodpduuuent [lyaccona. HopmanbHblie 1 KacatenbHble HanpsoKeHU. 3akoH ['yka ams
pacTshkeHus — cxkatus U casura. JKéctkocts. DHeprus ynpyroi nedpopmanuu, o0bEMHas
IUIOTHOCTH Hepruu. /Inarpamma pactsokenus. [Ipenensl nponopuuoHaIbHOCTH, YIIPYTOCTH,
TEKYy4€CTH, IPOYHOCTH.

59.Amopodusbie Tena. Crekia.

60.Da3oBbIC MTPEBpALLCHHUS.

61.0cobeHHOCTH KMJIKOTO COCTOSIHUS BEllecTBa (MOPSAA0K B PACIOI0KEHUH YACTHL], TUIIBI UX
JIBUKEHUS, BpeMs OCEIJION dKU3HH, U30Tponus CBOMCTB). JlaBnenue. [IpeameT ruipocTaTuku.
3axoH [lackans, rugpocTaTuueckoe 1aBjIeHUE, 3aKOH ApXUMe/a.

62.IIpenmet ruipoJMHAMUKHU. MI3MepeHne Konu4yecTBa KUAKOCTH, IPOXOAsIIEH yepe3 TpyOy
(OTOK, INIOTHOCTh IIOTOKA, 00BEMHBIN pacxo). YpaBHEHNUE HEPA3PIBHOCTH.

63.YpaBuenue bepnymiu. Hanopnas tpyOka [1uto. ®opmyna Toppuuenu.

64.Bsizkoctb. CnBuronasi Moienpb BA3KocTH. KoaduimeHT BI3KOCTH. 3aKOH BHYTPEHHETO
Tpenus. 3akoH Ctokca, KO3 PHUIUEHT CONMPOTUBICHUS IS 1apa.

65.JlaMruHapHbIi pexxuM TeueHus. Pacnipeaenenue ckopocTy 1o ceYeHHIo TpyObl, 00bEMHBIN
pacxoj1 KUIAKOCTH B TpyOe (¢ BbIBOJOM (hopMyiibl [lyazeitsis), cpenHsisi CKOPOCTh 10 CEUSHUIO
TPYOBL.

66.Yucno PeitHonbaca. TypOyneHTHBIN pexuM (pacrpeaeneHue CKOpoCTH M0 CEYEHHIO TPYOBI,
CPEIHSISI CKOPOCTh KUIKOCTU B TPYyOeE, JIAMUHAPHBIN TOJICION U €0 TOJIINHA).
KonnuecTBEeHHBIN KpUTEPH peKUMA TEUEHUS.

67.I'panuna xxuaxocts — nap. [loBepxnocTtHast sHeprus. KoagppuueHT noBepxHOCTHOrO
HaTsDKEHUs, (PaKTOPhI, OT KOTOPBIX OH 3aBUCHUT. CHIIbI TOBEPXHOCTHOTO HATSHKEHUS, IPUMEPBI MX
nposiBiieHus. Cocyabl y3KHE U IHUPOKHE.

68.CmaunBaHue U HeCMaynBaHue, kKpaeBoi yrou. Kanumispueie siBiaeHus. JlammacoBo naBiieHHeE.
N3meHeHne ypoBHS KUIKOCTH B KaMILISIPE.

69.I1lpenmet monexynsipHoi ¢puszuku. OcHoBHbIe nosoxxeHuss MKT. Mois, uucino ABorazapo,
MOJIIpHAs Macca, YUCIIO YacTHIl B JaHHOW Macce. [III0THOCTh, KOHLIEHTpanus BEUIECTBA.
Wneanbubliii ras.

70.[{aBnenue ¢ Touku 3peHus MKT. BeiBon ocHoBHOro ypaBuenust MKT st naBinenust.
71.YpaBHeHue cocTosiHUs. AOGCONIIOTHAS TeMIepaTypa, ee pu3ndeckuii cMpici. AGCOMIOTHBIN
HoJib. OcHoBHOE ypaBHeHHe MKT st sneprun. CpenHexkBaapatuuHas 1
cpenHeapudmernyeckas ckopoctd. HopmanbHbie ycnoBusl.

72.Yucno creneHeit cBOOOIBI ISl OJTHO-, IBYX- U MHOTOAaTOMHON MOJIEKYJbI. [lomHas sHEprus
JBUKEHMSI MOJIEKYJIbl. CBsI3b XKECTKasi U HEXECTKas. BHYTpeHHsIs SJHEpTUs NIEAIbHOTO Ta3a.
73.13MeHeHune cOCTOSIHUS NAEAJIBHOTO Ta3a. 3aKkoHbl uaeanbHoro rasa: Hlapas, [eii-Jlroccaka,
boiins-Mapuorra, JlanbToHa. YpaBHEHHE COCTOSIHUS Ta30BOM CMECH.

74.Pactipenenenue 4yacTuil o ckopocTsaiM. DyHKIuA pacnpeneneHus Makcsena, ee aHajus.
CwmbICI TUIONIAU IO KPUBOM.

75.HauseposiTHeilas, cpeqHeapudmeTnyeckas U cpeHeKBagpaTuIHasi CKOPOCTHU (BBIBOJ U3
¢bynkuuu pacupenenenus Makcseiia). Pacripenenenue yacTul o SHEPIUsM.
76.Pactipenenenne bonbnmana. bapomerpudeckas gopmyna.
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77.4ucno CTONKHOBEHUHM MOJIEKYJIbI B €IMHUILY BpeMeHH. JlmiuHa cBoOo1HOTO TIpobera.
DddexTuBHBIN TuaMeTp MoJieKyJbl. CpeHee BpeMsl MEXKy CTOJTKHOBCHHUSIMU.

78.PaboTa u mpuparieHiue BHyTPEHHEH SHEPTHH HI€aTLHOTO ra3a. DKBUBAJICHTHOCTD TEILJIOTHI U
pabotsl. [Ipenmer TepmonnHaMuku. 1 3aK0H TepMOAMHAMUKY B 0011eM Buje. [IpaBuio 3HaKkoB.

OYHKIMH COCTOSHUS U PYHKIIMH ITPOIIecca.
79.1 3aKOH TEPMOJMHAMHKHU B PA3IMYHBIX Mpolieccax (M30XOPHBIN, H300apHBIH,
M30TEPMHUUCCKUH, anadaTUYeCKuii).

80.TemmoeMKOCTh 0011ast, MOJIsIpHAs, yAeIbHAsA. TemI0eMKOCTh B pa3IMUHBIX IMPOLIECCAX.
VYpaBuenue Maepa.

81.Bb1BO ypaBHEHHUSI aI1a0aThI.

82.ITonuTponHbIi MPOIIECC, BHIBOJ YPABHEHUS ITOJTUTPOIIBI.

83.00parumbie 1 HeoOpaTUMBIE TIporiecchl. Kpyroseie mporieccol (MpsSMoi U 0OpaTHBII).

84 .ITpuniun padotsl 1 3 PexTuBHOCTD TermoBoi MamuHbl. KIT/I.

85.IIpunnun paboThl 1 3¢(HEKTUBHOCTH XOJIOAMILHON MAaITUHBL. XOJIOIUIBHBIN KO3 PHUITHCHT.
2 3aKOH T€PMOJIMHAMHUKHU.

86.Mneanbnas ternosas MammnHa 1 ee KI1/1. 2 3akoH TepMOIMHAMUKH.

87.OHTponus U ee MaKPOCKOIIUYECKOE TOJIKOBAHHUE. DHTPOMUS UI€aIbHOTO rasa.
88.Mukpockonnueckoe TOIKOBaHUE SHTPONUU. CTaTUCTUYECKUI CMBICH 2 3aKOHA
TEPMOIUHAMUKHU.

89.Peanbhblii ra3. CoOCTBEHHBII 00beM MOJIEKYII, T00ABOUHOE JIaBJICHHE. Y paBHEHHE
BannepBaanbca. BHyTpeHHss dHEprus peajbHOro rasa.

90.Ananu3 ypaBuenue Ban-nep-Baansca. 3orepmbr Ban-nep-Baanbca. ®a3oBbie mepexosl.
91.5IBnenus nepeHoca. JKCepuMEHTaIbHbBIE 3aKOHBI IIepeHoca (0e3 BeiBoaa). KoadduimenTs
nepeHoca

5. IlepeyeHb OCHOBHOII M JONMOJIHUTEJILHOW YueOHOI JMTEpPaTyphl,
HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas TUTEpaTypa:
1. Ponuonos, Bacunuit Hukonaesuu. ®usuka [DnekTpoHHBIN pecypc] : yuebHoe mocodue st
akajeMuieckoro OakanaBpuara / B. H. Pomuonos. - 2-e u3z., ucnp. u gon. - Mocksa : IOpaiir,
2018. - 295 c. https://biblio-online.ru/book/97EE90F4-3156-4408-A82B-7A172E675A91.
2. Huxepog, B. A., ®uszuka [ DneKTpOHHBIN pecypc]: YICOHUK U TPAKTUKYM JJISl aKaJIeMUYECKOTO
Oaka-naBpuara / B. A. Hukepos. - M. : IOpaiir, 2018. - 415 c. - https://biblio-
online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899

5.2 lonotHMTEIbHAS JIUTEpaTypa:

1. Tpodumona, Taucus iBanosna. Kypc ¢usuku [Tekct]: MockBa : Akagemus, 2014. - 558 c.
(27 7x3.)

2.Kypc pusuku [Tekct] : yaeoHOe mocoowme [ By30oB] / T. U. Tpodumosa. - 18-e usn., crep. -
M. : Axkanemust, 2010. - 558 c. (46 3k3.)

3. Kypc obmieit ¢pusuku [ DnekTpoHHBIH pecypc] : yaebnoe mocodue : B 3 1. T. 1 : MexaHuka.
Monekynsipuas ¢pusuka / Casenses U. B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors.
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https://biblio-online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899
https://biblio-online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899
https://e.lanbook.com/book/98245#authors

4. Kypc obmieli pusuku [DneKTpoHHBIN pecypc] : yaeobnoe mocodue : B 3 1. T. 2 : DIeKTprU4ecTBO
u margetusM. Bonnel. Ontuka / U. B. Casenses. - CII6. : JIans, 2018. - 500 c. -
https://e.lanbook.com/book/98246#authors.

5.3. llepuoanyeckue M3IaHMsI:

B mupe nayku
JKypHai 3KCIepUMEHTAIIBHON U TEOPETUYECKON
buzuKu

N3BecTust pocCUICKOM akaieMUu HayK.

NmxenepHo-pu3nyuecKuii xKypHai

6. Ilepeyenns pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISI 0CBOCHHS TUCHUILINHBI (MOAYJIs1)

© 0 N

11.

12.

7.

I/IH(bOpMaI_II/IOHHa}I CUCTEMA <<EI[I/IHO€ OKHO JOCTYyIIa K O6paSOBaTeJ'IbHBIM
pecypcamy»: http://window.edu.ru/window

bubnmoreka aneKTpoHHBIX yueOHUKOB: http://www.book-ua.org/

PyOpuxon — kpynHeimuii sHIuKIonennaeckuii pecypc Murepuera:
http://www.rubricon.com/

AHHOTHPOBAHHBIN TemMaTHUeCcKuil kartanor HTepHeT pecypcos no ¢usuke:
http://www.college.ru/

®denepanbHbIi 00pa30BaTEIbHBIN TOPTAT:
http://www.edu.ru/db/portal/sites/res page.htm
Karainor Hayunbix pecypcos: http://www.scintific.narod.ru/literature.htm

bonbinas Hayynas Oubnamnoreka: http://www.sci-lib.com/
Jlexuuu o ¢usuke s BY3os.: http://physics-lectures.ru/

EcrectBeHHO-Hay4HBII 00pa3zoBatenbHbIi mopTan; http://www.en.edu.ru/catalogue/

. YuebHo-o0pa3oBarenbHas (pu3nKo-MareMaTuyeckas 6ubmanoreka caiita EQWorld:

http://egworld.ipmnet.ru/ru/library/physics/

O6pa3oBarenbHblil TpoekT Bapruna «®u3nka, XuMus, MaTeMaTUKa CTyJ€HTaM U
mkonbHUKaM: http://www.ph4s.ru/

Texunueckas oubnuorexa: http://techlibrary.ru/

MeTozmqecmle YKadanust JIsd oﬁyqamumxcn nmo OCBOCHHIO

AUCHUILIUHBI (MOIYJIs1)

Ha camoctositenpHyt0 paboTy cTyaeHToB, coriacHo TpeboBanmsim ®I'OC BO, oTBoauTcs
okoigo 22,9 % BpeMeHH OT O0OwEel TPyJOeMKOCTH JIUCHMILIMHBL. ~CoONpOoBOXICHHUE
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB MOXET OBITh OPraHM30BaHO B CENYIOMINX (hopMax:

— COCTaBJICHHUEM MHJAWBHUAYAJIbHBIX IIJIAHOB CaMOCTOSTEILHOMN pa6OTBI KaXJa01ro0 U3
CTYACHTOB C YKa3aHUCM TCMbI U BUJI0B SaHHTHﬁ, (I)OpM 1 CPOKOB IPCACTABJICHUA PE3YJIbTATOB,

— HPOBCACHUCM KOHchIBTaI_II/Iﬁ (I/IH,[[I/IBI/II[yaJIBHBIX nin prnHOBLIX), B TOM 4YHCJIC C
MMPUMCHCHUCM JUCTAHIIMOHHOM Cpcabl O6yLIeHI/I${.
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Kpurepuii onieHku 3 PEeKTUBHOCTH CAMOCTOSTEIILHON paOOThI CTYJIEHTOB (POPMUPYETCS
B XO0JI€ MPOMEXKYTOUHOIO KOHTPOJS MPOLIEcCa BBHIMOTHEHUS 3a/laHUM U OCYILIECTBISAECTCS HA
OCHOBE PAa3JIMYHBIX CIOCOOOB B3aWMOJCHCTBUS B OTKPHITOW HH(POPMAIMOHHON cpeae |
oTpaxkaercs B Tmporecce (HOpMHpPOBAHUS TaK HA3bIBAEMOIO «AJIEKTPOHHOIO MOpThens
CTYJCHTA».

B cooTBercTBUM € ATHUM TIpH MPOBEIECHUU OIEPATUBHOIO KOHTPOJS MOTYT
UCIIOJIb30BAThCSl KOH- TPOJIbHBIE BOMPOCHI KAaK K BBIMOJIHSAEMBIM paboTaM J1ab0opaToOpHOTO
MpPaKkTUKyMa, TaK U K COOTBETCTBYIO- IMM pa3jesiaM OCHOBHOW JIUCHUUIUIMHBI «ATOMHAast
buzuKay.

KonTponb ocymiecTBiseTcs mocpeacTBOM TECTUPOBAHUS CTYACHTOB IO OKOHYAHUU
M3YYEHHUS TeM Y4eOHOMN NUCUUIUIMHBI U BBIIOJIHEHUS! TUCbMEHHBIX KOHTPOJIBHBIX padoT.

[To utoraM BBIMOIHEHHS KaXK10M 1a00paTOpHOI pabOThI CTYIEHT COCTaBISET
NOPOOHBIN MUCHMEHHBINA OTYET, OMUPAsCh HA KOTOPBIH TOJHKEH B Oeceie ¢ MmpernoaaBaTesieM
IIPOJEMOHCTPUPOBATh 3Ha- HUE TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO MaTepHala,
oTHocsmerocs kK padore. [IpoBepka 3HaHUHN CTy/IeHTa OCHOBaHA HA KOHTPOJIBHBIX BOIIPOCAX,
MPUBEICHHBIX B OMMMCAHUU PaOOTHI M IOTOJHUTEIBHBIX BOMPOCAX, KACAIOIINXCS
COOTBETCTBYIOIIUX pa3/ieJIOB OCHOBHOM JAUCHUIUIHHBI «ATOMHas Gu3ukay. [locie BEIMOTHEHUS
1ab0paTopHOI pabOThI CTYIEHT MPEIOCTABISAET OTKOPPEKTUPOBAHHBIN B X0/1€ 3aLUTHI
MMACbMEHHBIA OTYET O HEH.

HomnonuurensHas ¢opma KOHTposis 3P(GEKTUBHOCTH YCBOCHUS MaTepuana U
npuoOpeTeHus: MpaK- TUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPBITOM MHTEPAKTUBHOMW 3aIUTE
paboThl Ha YCTHOM BBICTYIUICHUU Tepel ayJTuTOpUeil COKypCHUKOB. B 3TOoM cnyuae 3amura
MPOXOJUT B pEXKHME KPAaTKOro JAOKJIaga Ha KOH(GEPEHIINH.

ConpoBosk/IeHHE CAaMOCTOSTEIbHOM PabOThI CTYJEHTOB TaK)KE OPTaHU30BaHO B

cnenyrmux popmax:

— BBITMIOJTHEHHE CEMECTPOBOI KOHTPOJIBHOM PabOThl IO UHAUBUIYATbHBIM BapHAHTAM;

— YCBOEHHE, JIOTIOJIHEHUE U BHUKAHHUE B pa30upaeMble pa3/iesibl JUCHUIUIMHBI TPU TOMOIIU
3HaHMUH MOJIy4YaeMBIX 10 CPEJICTBAM M3YUYEHUS PEKOMEHIyEMOM JIUTEepaTyphl U
OCYIIIECTBIISIEMOE ITyTEM Ha- UcaHusl pedepaTUBHBIX paboT;

— KOHCYJIbTAIINH, OPTaHU30BaHHbBIE ISl Pa3bsICHEHUS MTPOOJIEMHBIX MOMEHTOB TIPH
CaMOCTOSITEIbHOM M3yYEHUU TE€X WM UHBIX aCTEKTOB pPa3esioB yCBauBaeMoi HHPpOpMAIU B
JTUCIIUATIITNHE.

K cpencrBam obecnieueHnss OCBOCHUS TUCIUILINHBI «DHU3MKa» Tak:Ke OTHOCUTCS

AIIEKTPOHHBIN BapHaHT y4eOHOTO MOCOOUS 1O sSAepHOU (pu3HKe, BKIIOYAIOMINA B ce0sl:

— JEKLIMOHHBIN KypC IUCHHUIIJIMHBI ((CDI/BI/IKa»;

— KOHTPOJIbHBIE BOIIPOCHI TIO KAXKIOMY pa3zenly yueOHOM NUCIMIUIMHBI; — CITUCOK 3a/1a4 110
KKIOMY pazieny y4eOHON AUCIUTIIHHBIL.
K cpeactBam oOecrieueHust OCBOSHUS AUCHUIUIHMHBI «Du3nkay TakKe OTHOCATCS
AJICKTPOHHBIC BAPWUAHTHI JIOMOJHHUTEIBHBIX Y4YEOHBIX, HAyYHO-TIOMYJSPHBIX M HAYIHBIX
U3JIaHui 10 sAepHON pusuKe.
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8. Ilepeyenb MH(OPMALMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX NPH
OCYIIECTBJIEHMH 00PAa30BaTeJIbHOIO0 MPOLEcca Mo AUCHHUIINHE (MOTYJII0)

HNHdpopMaLinoHHbIE TEXHOIOIUH MOTYT OBbITh MCIIOJIb30BaHbl IPU 0O0YYEHUU CTYIEHTOB
HECKOJIbKUMU crioco0amu. B camom mpocTtom citydae peanbHbI yueOHBIM Ipolecc UAET Mo
OOBIYHBIM TEXHOJIOTHSIM, a WH(GOPMAIMOHHBIE TEXHOJOTHH NPUMEHSIOTCS JIMIIb IS
IPOMEKYTOUHOIO KOHTPOJII 3HAaHUM CTYyIEHTOB B BHJE TECTUPOBaHMA. ODTOT MOAXOJ K
OpraHu3ali 00pa3oBaTEIbHOIO IpOIecca MPEACTABIACTCS OYEHb IEPCIEKTUBHBIM BBUIY
TOT0, YTO IPU €ro JOCTAaTOYHO IIMPOKOM HCIIOJIb30BAHUM YHHUBEPCUTET MOXKET IOJIYyYUTh
CEpbE3HYI0 HKOHOMHIO CPEICTB H3-3a Oosiee HM3KOW CTOMMOCTH IIPOBEJIEHHS CETEBOIO
KOMIIBIOTEPHOI'O TECTUPOBAHMS 110 CPABHEHHUIO C Ay JUTOPHBIM.

[Tpumenenne o6pa3zoBaTenbHBIX HHOOPMAIIHOHHBIX PECYPCOB B KAYECTBE JIOTIOJIHEHHS K
TPaJUILIMOHHOMY y4eOHOMY IIpolieccy MMeEeT OONbLIoe 3HAaYeHHE B TeX Cilydasx, KOorja Ha
KaueCTBEHHOE YCBOEHME 00beMa ydeOHOro Marepuaia, npegycmorpensoro I'OC, He xBataer
ayJUTOPHBIX 3aHATHH 10 yueOHOMY Iu1any. Kpome Toro, Takas ¢popma opranuzanuu yaueoOHOro
mpolecca OYeHb BaXKHA IIPU  HEOJUHAKOBOM HayaJbHOW IOJArOTOBKE OOYYaroIIMXCS.
Pasmemiennbie Ha cepBepe IUCTAHIMOHHBIC KypChbl B OOJIBIION CTENEHU CHOCOOCTBYIOT
KayeCTBEHHOMY YCBOEGHHIO JIEKLIMOHHOIO MaTepuajga M HOCIeayolled ycHemHol caaue
9K3aMeHa.

[IpencraBisitoT HWHTEpPEC HWHTETPUPOBAHHBIE TEXHOJOTHH OpraHU3alud y4eOHOTO
npoliecca, T.. pa3JIuuHble COYETaHUs ayIUTOPHBIX U TUCTAaHIIMOHHBIX 3aHATHH. B 3TOM ciydae
JEKTOpbl U MpernojaBaTeny, BeAylMe NPaKTUYeCKHEe M CEMHHAPCKUE 3aHsATHA, 10 Hadaia
CeMeCTpa COCTaBJIIIOT M Pa3MELIAlOT Ha cepBepe rpaduk ydeOHOro Imporecca, Iie AeTaabHO
OIKCBIBAIOT MOPAJOK M3YyYEHMsI AUCLUUIUIMHBI B JaHHOM ceMmecTpe. OCHOBHOH (hakTHuecKuit
MatepHal, 3apaHee MOJATrOTOBJICHHBINH JIEKTOPOM U CHA0KEHHBIH HEOOXOIMUMBIM KOJIHYECTBOM
WUTIOCTPAllMii M WHTEPAaKTUBHBIX JJEMEHTOB, pa3MEIAeTcsl Ha CepBepe BMECTE C
METOJUYECKMMH PEKOMEHIALUSAMU 10 €T0 CaMOCTOSITEIbHOMY M3ydeHuto. YacTp ke 3aHATHH,
KauyeCTBEHHOE IIPOBEJICHUE KOTOPBIX C IPUMEHEHUEM CETEBbIX HH(OPMALMOHHBIX TEXHOJIOTUI
MOKA HE MPEICTaBISAETCS] BO3SMOXKHBIM, IUTAHUPYETCS Ay IUTOPHBIMH.

Crnenyer 0COOEHHO MOYEPKHYTh, YTO MPU TAaKOM MOJXOJI€ KpaiHe BaXKHO 00eCIeuuTh
MHTCHCUBHBIA KOHTPOJIb CTENEHU YCBOEGHUsS MaTepuana. Kak mpaBuiio, Mo Kaxaoil Teme
HpPeyCMOTPEHO O0JIbIIOE IO 00BEMY KOHTPOJIBHOE 33aHNE WIIM KOHTPOJIbHOE TECTUPOBAHHE,
KpOMe TOro, HE peke OJHOro pasza B 4-6 Helenb (YTo ompezensercs 00beMoM (PaKTHYECKOTO
MaTepuaia) IpOBOAUTCS ThIOTOPUAI.

TrroTOpuan — 370 rpynnoBoe NPaKTUYECKOE 3aHATHE, JOTIOJIHSIOIIEE CAMOCTOSITENIbHBIE
3aHATUS NpU 0O0YYEHUHU MO JUCTAHIIMOHHON TE€XHOJIOTMH WIIM TEXHOJIOTUM KOMOMHUPOBAHHOTO
o0yueHus. ThIOTOp BBISICHSIET BO3HUKIINE IIPU CAMOCTOSITENIbHBIX 3aHATHIX NMPOOIeMbl U 1aéT
3aJJaHMsl, TTO3BOJISIOIIHUE 110~ TPAKTUKOBATHCSI U OCBOUTH HOBBIE 3HAHUS, OOMEHSTHCS OTIBITOM C
kouteramMu. Ha ThloTOpHanax NPUMEHSIOTCS aKTUBHbIE METOAbl OOydYeHHUs: TpYHIOBbIE
JTUCKYCCUM, JEJIOBbIE€ WUTPbl, TPEHUHTH, MO3roBoi mtypM. [lo cytm — 3to nérkas ¢opma
TPEHMHIa, B KOTOPOM IMOJ PYKOBOJACTBOM THIOTOpa APYI'M€ YYaCTUHUKH IIOMOIAIOT OCBOUTH
nojiyueHHble 3HaHMs. Ha XopoleM ThlOTOpHane MOXHO YCTPaHUTh MPOOENbl B 3HAHUSAX,
pa3o0paThCsi B HEMOHATHBIX TeMaX M HAYYUTHCS MPUMEHSTh MOJYyYEHHBIE CAaMOMTOSTEILHO
3HAHMUSL.

Taxum 006pa3oM, HAKOTUIEHHBIN OIBIT IPUMEHEHUSI HHPOPMALIMOHHBIX U
JUCTAHIIMOHHBIX TEXHOJIOTHI B yueOHOM IpOLIECCE B PA3TUUHBIX BApUAHTAX MO3BOJISET
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TOBOPUTH 00 OMpEIEICHHBIX MPEUMYILECTBaX NOJO0HBIX (hOpM OpraHu3aluu y4eOHOTO
nporecca:

—  CTaHOBUTCS BO3MO>KHOM MPUHIMITHAIBHO HOBAs OpPraHU3aIUsl CAMOCTOSTEIbHOM
paboThI CTYJICHTOB;

- BO3pacTacT MHTCHCHUBHOCTDH yqe6Hor0 Imponecca,

— Y CTYJEHTOB MOSIBJISIETCS JOMOJHUTEIbHAS MOTUBALIMS K TTO3HABATEIBHOM
JIeSTCIIbHOCTH;

—  JIOCTYIHOCTb y4eOHBIX MaTE€PUAJIOB B JIF000E BPEMS;

- BO3MOXHOCTb CAMOKOHTPOJIA CTCIICHHU YCBOCHUA MaTCpurajia 110 Ka)I([[OfI TEMC
HCOIrpaHNM4YCHHOC KOJIMUYCCTBO pas.

8.1 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 0OecIedeHusl

1.  Microsoft Windows 8,10
2. Microsoft Office Professional Plus

8.2 IlepevyeHb HEOOXO0AUMBIX HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. I/IH(bOpMaI_II/IOHHa}I CUCTEMA <<EI[I/IHO€ OKHO JOCTYyIIa K O6paSOBaTeJ'IbHBIM
pecypcamy»: http://window.edu.ru/window

bubnunoTeka >neKTpoHHBIX y4eOHHKOB: http://www.book-ua.org/

PyOpukoH — kpynmHeUmii sHIMKIonenndeckuii pecypc Marepuera:
http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TemMaTHUeCcKuil kartanor HTepHeT pecypcoB no (usuke:
http://www.college.ru/

5. ®dexaepanbHblil 00pa30BaTENbHBINA MOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

Karanor Hay4nsix pecypcos: http://www.scintific.narod.ru/literature.htm
bonbinas Hayynas Oubnamnoreka: http://www.sci-lib.com/
Jlexuuu o ¢usuke s BY3os.: http://physics-lectures.ru/

© o N o

EcrecTBeHHO-Hay4HBII 00pa3zoBaTenbHbIi moptan; http://www.en.edu.ru/catalogue/

10. YuebHO-00pa3oBarenbHas (hU3NKO-MaTeMaTnyeckas onodnroreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. OGpa3oBarenbHbIi npoekT Bapruna «®usuka, XuMus, MaTeMaTiKa CTy/IEHTaM 1
mkonbHUKaM: http://www.ph4s.ru/

12. Texnuueckas oubnmmoreka: http://techlibrary.ru/
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9. MartepuajIbHO-TeXHHYECKass 0a3a, HeoOXoauMas JIsl
OCyIIeCTBJIEHHUsI 00Pa30BaTEJIbHOI0 MpoLecca Mo AUCIHUIINHE
(MoayJ110)

Vcnemnas peaii3anus 1nperoaaBannsa JUCHHUITIINHBL «Du3uKa mpeamnojaaract Haanu4unue
MHWHUMAJIBHO H€O6XO,I[I/IMOFO JJI peajin3anu 6aKanach1<0171 IMporpamMmel IICPCUHA
MAaTCPHUAJIbHO- TCXHUYCCKOI'O obecreyeHus:

—  JIeKIMOHHBIEe ayautopuu (ayn. 425) (060pyaoBaHHbIE BUACONPOSKIIMOHHBIM
00opy0BaHUEM JJIsl IPE3EHTALUM, CPEICTBAMH 3BYKOBOCIIPOU3BEACHUS, SKPAHOM, 1
uMeroIre Boixo B IHTepHeT);

—  ayAUTOpHS IEMOHCTPAIIMOHHOTO (PU3NYECKOTOo dKcrepuMenTa (aya. 201c¢);
—  ayauTOpHUH JUIs MPOBEICHUS NMpakTHUeckux 3aHsatui (ayn. 114c, 209¢, 315¢);

—  TpOTrpaMMBbI JUTsl OHJIAMH B3aMMOJICHCTBYS, KOHTPOJIS 3HAHUH CTY/ICHTOB (B TOM YHCIIE
porpaMMHOE 00ECTIeueHIE BKIIFOUYCHHOE B COCTaB JICKTPOHHON HH(OPMAIIHOHHO-
obpazoBarenbHO# cpensl Kyol'y).
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