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IIporpamMMa yTBepkJ€Ha Ha 3ac€JaHUM METOJUYECKOM KOMMCCHUU €CTECTBEHHO-

reorpaduyeckoro axynprera mpotokos Ne 8 ot 14.06.2011 r.

HN3menenus padoueil nporpaMMbl IMCUMILINHBI « Du3uKka», yTBep:KIeHHbIe MeTOANYECKOM
KOMMCCHeH ecTeCTBEHHO-Teorpaguieckoro pakyjabrera

Iloamuce
Ne mpoTokona u nata 3aceqaHus
o npeceaaTens
Ne METOAMYECKON KOMHCCUU ConepxaHre U3MCHCHHSI .
METOINICCKOM
dakynbrera
KOMUCCUH
1 Ne 2 0126.09.2012 1. CKOppPEKTHUPOBAHO COJIEPKAHUE
yueOHO-TeMaTHUeCKOr o TIaHa
2 Ne 1 0127.09.2013 r. OOGHOBIIEH CIHCOK BOIIPOCOB K
3a4yery
3 No 11 ot 19.06.2014 1. [lepeyTBepauTh 6€3 U3MEHEHHI



1. llesin ocBOeHUSI AU CHUILIMHBI

Heaso mpenopaBanus GU3MKKA sBIsEeTCs oOecrmedyeHre OyIylmuM — YYUTEIsIM
reorpadur OCHOB (U3UYECKONH HAaykKu B 00BeMe, HEO0OXOIUMOM I U3yYCHHUS
€CTECTBEHHOHAYYHBIX JUCIHILUIMH, OPUCHTHPOBAHHS B IMOTOKE HAYYHOH M TEXHUYECKOU
uHpOpMaIUK, XapaKTEPHOM JJIsi COBPEMEHHOM 3MOXU HAYYHO-TEXHUUYECKOTr o porpecca.

OCHOBHBIMH 3a/1a4aMH U3Y4aeMOT0 Kypca (GU3UKH SIBISIOTCS:

® YCBOCHHE OCHOBHBIX (U3UYECKUX SBJICHUM U 3aKOHOB KJIACCUUECKOH U
COBPEMEHHOW (U3UKHU, METOIOB (PU3UUECKOTO UCCIICIOBAHUS;

e (QopmupoBaHHe y CTYJEHTOB HAYYHOTO MBIIICHUS W IOHUMaHUS T'PaHULL
NPUMEHUMOCTH pAa3JUYHBIX (PU3UYECKUX TMOHSATHUM, 3aKOHOB, TEOpHUHl H
YMEHUSI OIICHUTh CTENEHb JOCTOBEPHOCTU pE3yJbTaTOB, IOJYYEHHBIX B
SKCIMEPUMEHTAIbHBIX U TEOPETUUECKUX UCCIEIOBAHUAX;

e O03HAKOMJICHHE CTYJEHTOB C COBPEMEHHBIMH H3MEPHUTEIbHBIMHU MpHOOpamu,
a Takke OoTpabOTKa HadaJbHBIX HABBIKOB IPOBEICHHS SKCIEPUMEHTAIBHBIX
HAay4YHBIX  HCCIIEIOBAHUHN pa3NUYHBIX (PU3UYECKUX SBICHUH U OLEHKH
IIOTPEIIHOCTH U3MEPEHUM.

2. MecToauCUMIJIMHBI B 00111eif cHCTeMe MOAr0TOBKH CIelaInCcTa
Hucuuninuna «®Puszuka» BXOAUT B (QefepanbHblii KOMIOHEHT IUKJA JUCLUILINH
€CTECTBEHHOHAYYHOM IMOATOTOBKHU.

Kypc @u3uku coBMECTHO ¢ JpPYrMMHU €CTECTBEHHOHAYyYHBIMU JUCIUIIMHAMU
COCTAaBIIIET OCHOBY TEOPETUYECKOW TMOATOTOBKM H  sBiIseTcs (DyHIaMEHTAIBHOU
OUCLIAILIIUHOMN.

[IpenmeToM @Qu3uku sBasercs u3ydeHHe Hauboiee oOOMMX 3aKOHOMEpPHOCTEN
SBJICHUN MPUPOJBI, CBOMCTB M CTPOCHHUS MaTepUM U 3aKOHOB ee JBMKeHus. [lostomy
NOHATUS (U3UKH U €€ 3aKOHBI JIe)KAT B OCHOBE €CTECTBO3HAHMS M COBPEMEHHOT'O HAYYHOTO
MUPOBO33PEHUS B IIEJIOM.

®u3nKa OTHOCUTCA K TOYHBIM HayKaM U HM3y4aeT KOJUYECTBEHHBbIE 3aKOHOMEPHOCTHU
SBJIEHUH W TPOLECCOB, MPOUCXOIAIIUX B HPHUPOJE, KpoMe TOro, (u3MKa MO3BOJAET,
HalpuMep, TMpeacka3arh TII00aTbHBIE KaTaKJIW3MbI, OOYCIOBIICHHBIE NPHPOIHBIMH U
IPOMBIIUIEHHBIMH 00bEKTAMH.

[Ipu m3yyeHun Kypca HEOOXOAMMO MMOKA3aTh CBSI3b (PU3MKW W TEXHUKH Ha MpUMepax
NPaKTUYECKOTO UCIOJIb30BaHUS TOCTUKEHUNH U OTKPBITUN (PUUKH.

TeopeTndeckuid Kypc HOJIKEH COMPOBOXKAATHCSA JIEKIIMOHHBIM JEMOHCTPAIIMOHHBIM
HKCIIEPUMEHTOM U J1a0OPAaTOPHBIM MPAKTUKYMOM.

3. TpeGoBaHNsl K YPOBHIO OCBOCHHS COAEPKAHUS TUCHHUIIIHHBI

B pesynbrare ocBoeHUs TUCHUILTUHBI «DHU3HKa» 00yUYaroUNHCs T0JIKEeH UMemp
npeocmagnenue o:
e Bcenennoii B ienom kaxk Gpu3nyeckom o0bEKTE U IBOIIOLUY;
e (yHIAMEHTAIBHOM  €IWHCTBE  €CTECTBEHHBIX  HAyK, HE3aBEepUICHHOCTH
€CTECTBO3HAHUS U BO3MOXHOCTH €TI0 JaJIbHEHIIEro pa3BUTHSA,
® JIMCKPETHOCTH U HENPEPBIBHOCTHU B IPUPO/IE;
® COOTHOILIECHWH MOpsiAKa U Oecrnopsjika B NPUPOJAE, YIOPSAOUYEHHOCTH CTPOCHUS
00BEKTOB, MEpexX0jax B HEYNOPSAJOYEHHOE COCTOSIHUE U Ha000POoT;
e JMHAMHUYECKHMX M CTATUCTUYECKUX 3aKOHOMEPHOCTAX B IPUPOAE;
® BEpPOSATHOCTU KaK OOBEKTHUBHON XapaKTepUCTHKE MPUPOJHBIX CUCTEM;

3



¢ (yHIaMEHTAJIbHBIX KOHCTaHTaX (QUHKH;

¢ TPHUHIOWIAX CHMMETPHH M 3aKOHAX COXPAHCHHS,

® COOTHOUIECHUHU IMIUPHUUYECKOTO U TEOPETHUECKOTr0 B IIO3HAHUH;

e (GU3HYECKOM MOJCINPOBAHUH.

3Hamp:

® OCHOBHBIC TIOHSTHSA, 3aKOHBI W MOJEIM MEXAaHUKH, OJIIEKTpOMArHeTu3ma,
KojeOaHMiW ¥ BOJH, aTOMHON (U3HKH, CTAaTUCTUYECKOW (HU3UKHU u
TEPMOJIUHAMUKH;

o MCTOAbI TCOPCTHUUYCCKOIO M SKCIHCPUMCHTAJIBHOI'O UCCIICAOBAHUS B (1)I/I3I/IKG.
ymemup:
® OIICHUBATh YHUCJIICHHBIC MOPSAKUA BEIUYMH, XapaKTEPHBIX I Pa3TUIHBIX
pazaenoB Gpu3uKH;
® TPUMEHATh TEOPETHYCCKUH Marepual IpU IOCTaHOBKE JabOpaTOpHOTO
AKCIIEPUMEHTA.
61a0emb HABLIKAMU TIPOBEICHUS JKCICPUMECHTAIBHBIX HMCCICIOBAHUI Pa3IUYHBIX

($U3MYECKUX SIBJEHUI U OLEHKU MOTPEIIHOCTH U3MEPEHUN.

3. HsBaeuenue u3 'OC BIIO crnenmansaoctu 050103 — I'eorpadus.

EH.®.03 dusuka 200

dusnueckue  OCHOBLI ~ MEXAaHHMKH, KOJeOaHMs M BOJHBIL
MOJICKyJIsipHass (U3MKA W TEPMOJMHAMMKA, ODJCKTPUYECTBO H
MarHeTH3M; OITHKA; aToMHas M sjacpHas ¢Gusuka; (OU3HYECKHid
MIPAKTUKYM.

4. CTpyKTypa U coJep:kaHHe TUCHUILTUHBI «Du3uka»

5.1. OGmiast TpyI0EMKOCTh JUCIUILINHBI COCTABIISIET 200 4acoB.
Buzpsl yueOHOM pabOTHI, BKIIHOYast ®opMa IpOMEKYyTOUHOU
Paznen CaMOCTOSITENTBHYIO PadoTy aTTeCTaluu
Ne JUCLUTUTMHBI CTY/IEHTOB U TPYJIOEMKOCTb
/o 2, (B yacax)
>
~
AyIuTopHBIE
AAHATHS CamocrosiTenbHas
Tk [Tip | JT6 pabora
1 | ®usnyeckue 3allMTa pe3yibTaToOB
OCHOBBI 1 1 - 1 30 1a00paToOpHBIX padoT.
MEXaHUKHU
2 Konebanus n 1 1 i 9 30 3aluTa pe3yabTaToB
BOJIHBI 1a60paTOpHBIX padoT.
3 | MonekynspHas 3aIuTa pe3yibTaToOB
¢dusznka u 1 2 - 1 32 1abopaTOpHBIX padoOT.
TepMOJMHAMHUKA
Wroro: 1 4 4 92
4 | DIeKTpUYecTBO 1 1 i 1 34 3aIMuTa pe3yibTaToOB
Y MarHeTu3M 1a00paToOpHBIX PabOT.
5 | OnTuka 1 2 - - 30 3al1UTa pe3yJbTaTOB




71a00paTOpHBIX PaboT.
6 | ATomHas u 3aluTa pe3yibTaToB
saepHas 1 1 - 1 30 1a00paTOpHBIX PaboT.
¢bu3nka
Uroro: 1 4 - 2 94 3a4er
Bcero: 8 - 6 186

5.2. Conep:xaHue pa3aesioB U CHUILIMHBI
Paznen 1. ®u3znyeckue 0OCHOBLI MEeXaHUKHU

Tema 1. KunemaTuka MaTepuajabHON TOYKH

Beenenue. [Ipeamer pusukm.

OtHocuTenpHOCTh ABMKEHUA. CucteMmbl orcuera. KuHeMarnka mnOCTyHaTelbHOTO
nBvxkeHns. KuHemaTuka BpamaTenabHOro JBWXKeHHMs. KuHemaTnka JBUXKEHHS IO
KpuBOJIMHEWHON TpaekTtopuu. IIpeobpazoBanus ['anunes. Knaccuueckuil 3aKoH CIIOKEHUS
CKOPOCTEM.

Tema 2. /lunHaMuKka MaTepUAJIbHON TOUYKHU

B3aumozeiicrBue marepuanbHbIX Ten. 3akoHbl HeroToHa. [IpMHIUMII OTHOCUTEIBHOCTH
lanunes. dyHaamMeHTanbHble B3auMojeicTBUs B mpupone. Cunbl B MexaHuke. CBolicTBa
CHJI TSDKECTHU, YIIPYTOCTHU, TPEHUS.

JnHamMuka TBEpAOTO Tena.

Tema 3.3aK0HBI COXpAaHEHUSA B MeXaHHKe

ITonsTne 3aMkHyTOM cucTeMbl. LleHTp Macc cucrteMsl Tesl. Teopema O ABHKEHHUHU
LIEHTpa Macc. 3aKOH COXPAaHEHUs UMITYJbCa.

[Tonsitue paborsl B  MexaHuke. MomHOCTs. JHeprus. Kunetndeckas w
IOTEHIIMaJIbHAs JHEprus. 3aKOH COXpPaHEHMS JHEpruu B MexaHuke. KoHcepBaTuBHBIE U
JHACCUNIATUBHBIE CUCTEMBI.

MoOMEHT uMIyJbca MaTE€pUAIbHOM TOYKM M CHCTEMBbl MaTEPUAIBHBIX TOYEK.
KuneTnueckas 3Heprus Bpanjaronierocs Tena.

Pasagen 2. Kosie0anus 1 BOJITHBI
Tema 4. Mexanudeckue KoJe0aHUA M BOJTHBI

KonebatenpHoe nBukeHue. ['apMoHuyeckue KojebaHus. YpaBHeHHE KoJyieOaHHUs.
KBasuynpyrue cunibl. 3aryxaromue kosneOaHus. BpiHyxkaeHHble KoneOanusi. Pe3oHaHc.
ABTOKOJIEOAHUS.

Bosnnpl B ympyrux cpenax. YpaBHEHHE MOHOXpPOMAaTHYECKOM — Oeryumieil BOJIHBI.
OCHOBHBIE XapaKTEpPUCTUKU BOJH. CKOPOCTb PacnpOCTpAHEHHUs] YHPYTHMX BOJIH. DHEPrus
ynpyroil BonHbl. UHTepdpepennus BonH. CTosiuue BOJIHBI.

Pa3znen 3. MosekyasipHasi pu3nKa 1 TEPMOJIMHAMHUKA

Tema 5. CTpoeHue :KUIAKOCTH

Crpoenne xuakoctu. IToBepxHocTHOE HaTskeHHeE. SIBIeHNe cmauuBaHus. JlaBieHue
M0/l UCKPUBJIEHHOHN MOBEPXHOCTHIO KUAKOCTH. KanunmspHble sIBIEHUS.

Tema 6. MoJieKyIsIpHO-KMHETHYECKAasl TEOPHs H/1eaJIbHOI0 ra3a

CTaTUCTUYECKHH M TEPMOJMHAMUYECKHH METOIbl McCienoBaHus. MaeanbHbI ras.
OnbITHBIE 3aKOHBI HJEAIbHOIO rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON
TEOpUU HUJI€ANIbHOTO ra3a. 3aKOH PaBHOMEPHOI'O paclpeesieHUs SHEPTUH IO CTENeHsIM
CBOOO/IBI MOJIEKYII.

[Tonsitue o pynkuuu pacupenenenus. Pacnpenenenue Makcpemna. bapomerpruueckas
dopmyna. Pacnpenenenune bonbiimana.

Tema 7. SIBJieHUs MepeHOca B ra3ax




CpenHee 4uCIO CTOJKHOBEHHMH MOJIEKYJ ra3a M CpEIHsSs JJIWHA HUX CBOOOJHOIO
npoOera. SIBieHus mepeHoca B raszax. YpaBHeHue mnepeHoca. [uddys3us, BHyTpeHHEe
TpEHUE, TEIIONPOBOIHOCTH rasa.

Tema 8. OCHOBBI TEPMOJIUHAMHKH

Hexotopeie o0mme moHATHS TepMoauHamMuku. I[lepBoe Hayano TepMOAMHAMUKH.
Pa6ota B Tepmoannamuke. Temno€MKOCTh UIeaIbHOTO Ta3a. Y paBHeHUEe Maiiepa.

[IpumeHeHHne mepBOro Hadajla TEPMOAMHAMHMKHM K M30IpoleccaM. AnuadaTuyecKui
npoiecc. YpaBHeHue aauadatel. Pabora B annabaTuueckoM mpoiecce.

Kpyrossie nponeccsl. l{ukn KapHo. Bropoe Hayano TepMoaMHAMUKU. DHTPONUS U €€
CTaTUCTUYECKOE  MCTOJKOBAHUE. I'panunpl NPUMEHMMOCTH  BTOPOTO  Hayana
TEPMOJUHAMUKH.

Pa3nen 4. DiieKTPpU4eCTBO U MarHeTU3M

Tema 9. DiekTpocTaTUKa

Onexktpuyeckuid 3apsaa. 3akon Kymnona. Hanpsokénnocts. CunoBsie nuHuu. Teopema
OcTtporpaackoro-I'aycca. E€ npumenenue.

[Torenuunan. Pa3zHocTh noTeHnuanoB. CBs3b MEXAY CHIOBOM M JHEPreTUYECKOU
XapaKTEPUCTUKAMH IJICKTPUIECKOTO TOJIS.

[IpoBOAHUKHM M JAMAJIEKTPUKH B »3JeKkTpuueckoM moje. llonspuszamus. DuHeprusd
YeIMHEHHOTO IPOBOJHMKA DIIEKTPOSMKOCTh INPOBOJHMKOB. Kommencaropel. EMKocTs
KOHJ/ICHCATOPOB Pa3auyHON (POopMBbl. DHEPTHUS INEKTPUUECKOTO MOJIS.

Tema 10. 3aK0oHBI NOCTOSTHHOT0 TOKA

VYcioBus cyliecTBOBaHUS 3JIEKTpUYEcKOro Toka. Cuiia ¥ MIOTHOCTh TOKa. 3akoH OMa
B uHTerpanbHoil popme. Comportusienne. Ctoponnue cuibl. IJIC uCTOYHMKA TOKA. 3aKOH
Owma g 3aMKHyTOM nenu. 3akoH J[xkoyinsa-Jlenua. Pa3BeTBi€HHbIE LENH.

Tema 11. MarauTHoe 1moJjie B BaKyyme

MarnutHoe none toka. MHAyknus MarHuTHOTO noJs. 3akonsl buo-Casapa—Jlannaca
u Amnepa. BzaumopeiicTBue napanieabHbIX TOKOB. [lelicTBe MarHUTHOTO OJIA Ha
JBHXKYIYIOCS 3apskeHHyro yactuny. Cuna Jlopenna. Teopema o nupkyisinuu BeKTopa
MAarHUTHON MHAYKIIUH TOJIA.

Tema 12. DiieKTPOMATHUTHASI HHIYKIUSA

Omnpitel dapases Mo 37A€KTPOMarHUTHON MHAYKIUU. HanpaBieHnne nHAYKIIMOHHOTO TOKaA.
ITpaBuito Jlenna. 3akoH 37€KTPOMarHUTHON MHIYKIUMU. OTHOCUTEIBHOCTD MIEKTPUIECKOTO U
MarHuTHoro nojis. MHaykinuonssle Toku Oyko. SIBjaeHne caMOMHAYKIMU. DHEPrusi MarHUTHOTO
TOJIA.

Pa3pea 5. Ontuka
Tema 13. BouainoBas onruka

Nutepdpepenuns ceera. OCOOEHHOCTH KOTEPEHTHOCTH CBETOBBIX BOJIH. [loHsATHE
BPEMEHHOW M MPOCTPAHCTBEHHOM KorepeHTHocTH. O0mue cBoiicTBa
UHTEep(HEPEHIMOHHOW KapTHUHBI OT JBYX TOYEUYHBIX KOT€PEHTHBIX HCTOYHHKOB. OIBIT
OHra u npyrue omnbsIThl MO HaOmOAeHHIO MHTEephepeHuun cBera. MHTepdepeHius B
TOHKHX IUIeHKaX. [1oJIoChl paBHOW TOJNIIMHBEI M paBHOTO HaKJIOHA. Mcmonbp30oBaHue
UHTEep(hEepEeHLIUH B TEXHUKE.

Hudpakuus csera. [Ipunuun 'olirenca - @penens. Meron 300 Openens.
Hudpakius Ha KpYyrjioM OTBEPCTUM M KpYIJIOM 3kpaHe. 30HHas U (a3oBasd
miacTUHKU. OTpaHUUYEeHUS] BO3MOKHOCTEH ONTHYECKUX TPUOOPOB.

Hudpakius @paynrodpepa Ha ogHol menu. JudpaxkuuoHHas pemierka.
Pazpemaronias cnocoOHOCTh, TMHEIHAs ¥ yIJIOBas AUCHEPCUU TUPPAKIIMOHHON PELIETKH.
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Judpakius Ha NPOCTPAHCTBEHHBIX CTPYKTypaX, AU(pakius peHTTeHOBCKUX JTy4eH.
PeHTreHOoCTpYKTYpHBIN aHaIN3.

EcrectBennbiit u nonsipuszoBanHblii cBet. [lonsgpuzaropel. 3akon Maimtoca.
[Tonsipuzauuss npu OTpaxeHUM U TpenomiieHuU. 3akoH bprocrepa. J[BoitHoe
nydenpenomienue. MckyccTBEHHOE JBOMHOE JydyemnpeloMIICHUE.

Hucnepcus ceera. O0bsCHEHHE AUCIEPCUN HA OCHOBE KJIACCUUYECKOW 3JIEKTPOHHOU
teopuu. @azoBasg u rpymnmnoBas ckopocTH. CBsA3p Mexay HuUMH. CKOpOCTh IepeHoca
SHEpruu.

Paccesinue cBera. 3akon byrepa.
Tema 14. N'eomeTpuyeckasi ONTHKA

OCHOBHBIE OHATUSA T€OMETPUUYECKON ONTUKU. 3aKOHBI IPSIMOJIUHENHOIO
pacnpoCTpaHEeHHUs CBETA, OTPAKEHMS, IPEIOMIICHHS, HE3ABUCUMOCTH CBETOBBIX JIY4YEH.
[Tpunuun ®@epma. [TonHoe BHyTpeHHEee oTpakeHue. CBETOBOJIOKOHHAS OINTHUKA.

3epkana. Tonkue nun3bl. Dopmyna ToHKOM MUH3EL. [locTpoeHne n300paxeHuii B TOHKUX
JWH3aX U 3epKayiax. AGeppaiuu JuH3.

Pa3nen 6. ATomHasi u sifepHasi pu3uka
Tema 15. CTpoenue aToM0B

boposckas teopus aroma. Iloctynatsl bopa. ATOMHBIE CIIEKTPBI.

CocTosiHHE 3JIEKTPOHA B MHOT03JIEKTpOHHOM atome. [Ipunuun ITaynu. DinexkTpoHHbIE
000JI04KH aTOMOB M UX 3amnojiHeHHe. CUMBOJIMKA 3JIEKTPOHHBIX COCTOSHUN. BbIpoxaeHue
JSHEpPreTuUecKux ypoBHel. Ilepuonnyeckas cucrema MeHnaeneesa.

Tema 16. DiieMeHTHI 30HHOH TEOPHU KPHCTAJLIOB

KBanroBas Teopuss cBOOOJHBIX 3JIEKTPOHOB B MeETajjle. DHEpPreTHYecKHue 30Hbl B
KpUCTajIax.

Crpoenne sdanpa. OuHeprus cBsa3u. llpupona saepHeix cui. EcTtecTBeHHas
paguoakTUBHOCTB. O-, (-, Y- pacmaj. 3aKOHbI PaJMOAKTUBHOIO pacmaja.

5.3. Ilnan 1eKOMOHHOIO0 Kypca

Ne Tema Jekuuu

1. MexaHuKa. MaTepHaanaﬂ TOYKa, CUCTEMa MAaTCpUAJIBHBIX TOYCK, TBCPAOC TCIO,
CHJIOBOC I10JIC€ KaK OCHOBHBIC (1)I/ISI/I‘~I€CKI/IC MOACIIN MECXaHUKH.

OcHOBBEl KkuMHeMaTuku. KmHemarnka MaTepHaHLHOﬁ TOYKM. JIMHEHHBIE U YTJIOBBIC
KMHCMATUYCCKUEC XaPaKTCPUCTHUKHU, UX BCKTOpHI)II\/JI XapaKTEp U CBA3b MCKAY HHMU.
Kunematuueckoe YpaBHCHUC NBUKCHUI.

2. | OCHOBHBIE TIOJIOKEHHUSI KJIACCUYECKOW IWHAMHKHA MATepUAIbHOW TOYKH: 3aKOHBI
Hprorona. 3akoH BcemupHoro tsarorenusd. [IpuHinun npUYMHHOCTH B KJIACCHYECKOU
JAHAMUKE.

3. | Umnynbc cucTeMbl YacTuil. 3aKOH COXpaHEHHs uMmmylbca. Pabora. MOIIHOCTS.
DOHeprus. 3aKOH COXpPAHEHHSI MEXaHUYECKOW YHEPTHU.

4. | CrarucTHYEeCKHUH U TEpPMOJMHAMMYECKHH METOABl  HCCIEeAOBaHUSA. ATOMHO-
MOJIEKYJISIpHAsl TEOpUSl CTPOECHHSI BeulecTB. 3akoH ABorajpo. OCHOBHOE YpaBHEHHUE
MOJIEKYJISPHO-KMHETHUECKONH Teopuu. CpenHss KUHETHYECKas DHEPTUS  MOJIEKYII.
MonekynapHO-KUHETUYECKOE TOJKOBaHME alCoNMoTHON TemmepaTyphl. Ywucio
CTereHel cBOOOABI MOJEKYJIbl. 3aKOH PaBHOMEPHOIO paclpelelieHus dHEPruu Io
creneHsM cBobonsl Monekyd. Pacnpenenenne MakcBenna. bapomerpuueckas
dopmyna. Pacnpenenenne bonbiimana.




Tepmonunamudeckue mnapaMmerpbl. Pabora raza mnpu H3MEHEHUHM €ro oObeMa.
KonnuectBo Ttemnotel. IlepBoe Hauanmo TtepmoauHamuku. IIpumeHeHue nepBoro
Hayajao TEepMOAMHAMHUKHM K HM30IpolieccaM M aJuabaTHOMY IMpOLEcCy HJeaJbHOIo
rasa. 3aBUCUMOCTb TE€IUIOEMKOCTH UJEaJbHOTO raza oT BUJla IPOLEcca.

OOpatumble U HeoOpaTUMbIe Tpolecchl. TemIoBble XOJOAUIbHBIE MamUHBL. L{HKa
Kapno. II Hayano TepMoauHaMUKU. DHTpONUs. 3aKOH BO3PACTAaHUSI SHTPOIIUU.
PeanbHbie ra3pl. YpaBHeHue Ban-aep-Baanbca.

3aKOH COXpaHEHHUs »JJIEKTpuueckoro 3apsaa. 3akoH Kymona. HampsikeHHOCTh u
HOTEHIMaNl JJIeKTpudyeckoro mnois. I'paduueckoe u3zo0paxkeHHE 3JIEKTPUUECKOIO
nonsg. Ilpunuun  cymepnosuuuu. Teopema  Octporpaackoro-l'aycca — mis
3JEeKTPOCTATUUYECKOTr0 MoJIs B Bakyyme. PaboTa cuil 371€KTpOCTaTUUYECKOro MOJsd U UX
KOHCEPBAaTUBHOCTb.

[TocTosinnbIi 3nekTpruyeckuil Tok. DJIC nucrounuka Toka. Kinaccuueckas 3jneKTpoHHas
TEOpUsl ANEKTPONPOBOJIHOCTH MeTajuloB. 3akoH Oma. 3akoH [xoyins-Jlenna.

MaruutHoe mnosie. MaruutHas uHAykKuus. 3akoH buo-CaBapa-Jlamiaca. MaruutHoe
MOJIE MPAMOJUHENHOTO U KPYrOBOrO NPOBOJHUKA C TOKOM. J[€HCTBUS MarHUTHOIO
nonsa Ha ABwkymuicsa 3apaa. Cuna Jlopenua. JlelicTBME€ MarHMTHOIO MOJISL Ha
MPOBOAHUK ¢ TOKOM. KOHTYyp ¢ TOKOM B MarHuTHOM moJie. PaGoTa 1no nmepeMmenieHunto
MPOBOJHUKA C TOKOM B MAarHUTHOM IOJIE.

SBnenue aneKTpoMarHuTHOW MHAYKUuU. 3akoH Dapaznes. IlpaBuwio Jlenna. Toku
®yko. Ilpupona snekTpoMarHuTHOM HHAYKUUU. CamMoumHAyKuusA. MHIYKTHUBHOCTB.
DHeprusi MarHuTHOTO TOJIS.

10.

KunemaTnka u TMHaMUKa TApMOHUYECKUX KojeOaHui. [IpyKUHHBIN, MaTeMaTHIECKHUMA
U puU3nyecKuil MasTHUKU. DHEPTHsl TApMOHUYECKUX KOJIeOaHUM.

Cinoxenue koyieOaHUM, HaNpaBlIE€HHBIX BJAOJb OJHOW MpPsIMOH, U B3aUMHO-
HepHeHJUKYIApHbIX KojieOanuil. buenus.

11.

3aryxatomue kosnebanus. Bpemsa penakcauuu. Kosaddumuent  3aryxaHus.
Jlorapudmuyeckuil JeKpeMeHT 3aTyxaHus. BeiHykaeHHble kosieOaHus. Pe3oHaHcHas
kpuBas. [IpakTuueckrue npuMeHEeHUs BJICHUS PE30HAHCA.

Bosnuel B ympyroit cpene. VYpaBHeHue Oerymieil BOJHBI. 3BYKOBBIE BOJIHBI.
YibTpa3ByK.

12.

OcHOBHBIE ~ TOHATUS  TIE€OMETPUYECKOM  ONTHUKH. 3aKOHBI  IPSIMOJMHENHOIO
pacIpOCTPaHEHHUsI CBETA, OTPAXKEHUS, NPEIOMIICHUS, HE3aBUCHMOCTU CBETOBBIX JIy4eil.
[Tpuauun @epma. IlonHoe BHyTpeHHee oTpakeHHe. CBETOBOJIOKOHHAsI ONTHKA. 3epKaja.
Tonkue nuu3bl. @opmyna ToHKOM nuH3BL. [locTpoeHne n300pakeHUi B TOHKUX JIMH3aX U
3epKanax. AGeppaluu JIUH3.

13.

Nutepdpepenuus ceta. Pacuer nHTephepeHIIMOHHON KapTUHBI OT ABYX KOT'€PEHTHBIX
UCTOYHHMKOB. VIHTepdepeHIus cBeTa B TOHKHMX IJIeHKaX. [IpakTuyeckue npuMeHeHus
UHTEepPEepeHIINH.

14.

Hudpakus cBera. Ilpunuun [toiirenca-®Openens. Merong 30  Dpenens.
[IpssmonuueliHOE pacnpeneneHue ceera. Judpakuus OpeHens Ha KPyrioM OTBEPCTUH
u nucke. udpakuus @paynrodepa Ha OAHOW IIenH U HA AUPPAKIMOHHON pelIeTKe.
[Tomsspuszanus ceera. EcTecTBeHHBIM M NOJSApU30BaHHBIA cBeT. [lonspusanus mnpu
oTpaxeHuu. 3akoH bprocrepa. Ilonspomasl. 3akon  Mamtoca.  [[BoiiHoe
JIy4enpEIOMIICHUE

15.

Ilnanerapnas moxaenb atoma. Iloctynarer bopa. Monens atoma Bogopona no bopy.
CrnexkTpalbHbIE CEpUM U3IYyUYEHHs] aToMapHOTo Bojgopoaa. HenocraTtku teopuu bopa.

16.

OnemeHThl siaepHoi (u3uku. OCHOBHBIE XapaKTePUCTUKHU sijaep. PalnoakTHUBHOCTD.
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\ 3aKOH paJInoakTUBHOro pacnaja. [loHsaTHEeO AAepHON YHEPTETHUKE.

5.4. TeMbl 1Jis1 CAMOCTOAITEJILHOTO U3YYCHHS

Ne

HaunmenoBanue
pasaeaa

DopMa caMOCTOATENbHOM
padoThI
(BOmpoCHI JI1 CAMOCTOSATEIbHOTO
H3y4YeHus)

dopmMa KOHTPOJIA
BbITIOJIHCHH S
CaMOCTOSITEJIbHOM
padoThI

dusnueckue
OCHOBEI
MCXAaHUKH

Cunel B Mmexanuke. CBOMCTBA CHII
TSDKECTH, YIIPYTOCTH, TPEHUS.
OJIEeMEHTH AUHAMHKU
BpaIllaTeJILHOTO JBUKEHHUS CHCTEMBbI
YacTHUIl ¥ TBepJAoro tena. MomeHT
CHJIbI, MOMEHT HMITYJbCa
OTHOCHUTEIILHO TOYKH H
OTHOCHUTEIBHO OCH. MOMEHT
WHEPIHUN OTHOCUTEIHHO OCH.
OcHOBHOE ypaBHEHUE JAMHAMUKU
BpalaTeJIbHOTO JIBMXKEHUS TBEPIIOTO
tena. [IpuMepbl BEIYKMCICHUS
MOMEHTOB HMHepuuu. Teopema
[Tetinepa. Pabora mnpwu
BpallaTeJIbHOM JBUKCHUU.
Kuneruueckas sneprus
BpalaTeJIbHOTO JIBUXKCHUS.

[IpoBepka KOHCIIEKTOB.
IToaroroBka k
1a00paTOPHBIM
paboTtam.

Konebanus u
BOJIHBI

Bonnbl B ynpyrux cpenax.
YpaBHEHHE MOHOXPOMATHYECKON
Oeryuieit BoaHbl. OCHOBHBIE
XapakTepucTUKU BoH. CKOpPOCTh
pacnpocTpaHeHHUs yIPYTruX BOJIH.
DHeprus ynpyrou BOJHBI.
WNutepdepenuns BoaH. Crosgune
BOJIHBI.

[TpoBepka KOHCIIEKTOB.
[ToaroroBka k
J1a00paTOPHBIM
paboTtam.

MonekynsapHas
¢usnka u
TEPMOJUHAMUKA

CsoiicTBa KHUIKOCTEH.
[IoBEpXHOCTHOE HATSAKEHUE U €r0
puUpoaa. Koadpounuent
IIOBEPXHOCTHOT'O HaTsKEHUS.
@opmyna Jlannaca. KanunnspHbie
SIBJICHHUS.

SIBneHune cMaurBaHUs.
Kpucranmnaeckue u amopdnsie Tena.
Bungl cBsizeii. Tumsl

KPHUCTAJUTMYECKUX PELIETOK.

dazoBele npeBpamieHus 1 u 2 poaa.
da3oBble AuarpamMmsl. TpoitHas
Touka. CBOMCTBA TBEPABIX TEII.
Kpucrannuueckue u amopdubie

tena. Bunsl cesaszeil. Tunsl peméTox.

[TpoBepka KOHCIIEKTOB.
IToaroroBka k
1a00paTOPHBIM
paboTtam.

DJIEKTPUYECTBO
Y MarHeTus3M

[IpoBOIHMKY B 3IEKTPUYECKOM IOJIE.
ITosie BHYTpHY POBOJIHUKA U Y €TO
oBepXHOCTU. Pacnipenenenne
3apsA70B B IPOBOJHUKE.
OnekTpoeMKocTh. KoHIeHCaTopBl.

IIpoBepka KOHCTIEKTOB.
[Toaroroska k
1a00pPaTOPHBIM
pabotam.
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[TpaBuna Kupxroda xak cieacreue
3aKOHOB COXpaHEHUsl 3apsija U
SHEPIUH.

MarsuTHO€ 10J1€ B BELIECTBE.
MarHuTHble MOMEHTBI aTOMOB. THIIBI
MarHeTukoB. HamMarHnueHHOCTb.
DJleMeHTapHas TeOpHsl 1Ua- U
rnapamarietusma. MarautHas
BOCIIPUMMYHUBOCTh BELIECTBA.
MarnuTHasi IpOHUIIAEMOCTb CPEJIbI.
deppoMarHeTUKu. MarHuTHbBIN
rucrepesuc. Touka Kropu. JIoMeHBI.
OHepreTU4ecKre 30HbI B KPUCTAIIIAX.
Merauibl, IOJyIIPOBOJHUKY U
JUAJIEKTPUKU. P- N IEPEXO.
IToynmpOBOTHUKOBBIN TUOA.
DnexTpuueckue KosieOaHus.
KBasucraunonapasie TOKH.
BoiHy)X/I€HHBIE DJIEKTPUUYECKUE
konebanus. [lepemeHHBIN
AIEKTPUYECKUN TOK.

5 | Onrtuka OObscHeHne nucnepcun Ha oOcHOBe | [IpoBepka KOHCIEKTOB.
KJIACCUYECKOW AJIEKTpOHHOU Teopud. | [logroroska k
dazoBass W TpyNmoBas CKOPOCTH. | 1aOOpaTOPHBIM

Ces3p  Mexay Humu.  Ckopoctb | paboTtam.

nepeHoca sHepruu.  CHeKTpadbHBIN

aHaJIn3.
6 | AToMHas u o-, B-, y- pacnan. IIpoBepka KOHCIIEKTOB.
sAepHas IToaroroska k
¢usuka 1a00pPaTOPHBIM

paboTam.

5.5. JIaGopaTopHBIil NPAKTHUKYM

JlaGopaTOpHBIi  NMPAaKTUKYM  JaeT BO3MOXXHOCTb  CTYJAEHTY HaOmogaTe U
BOCIIPOU3BOJUTh  OOJBIIMHCTBO  HM3y4aeMbIX B  Kypce  (U3WYECKUX  SIBIICHUH,
CaMOCTOSITEJIbHO IIPOBEPUTH Ha OMbITE (pU3NUECKUE 3aKOHOMEPHOCTU U CIEJCTBUS M3 HUX,
a Tak)Ke O3HAaKOMHUTBHCS C BaXKHEHUITUMU METOJaMHU I/ISMCpeHI/II\/JI, BBIpa6OTaTI> HaBBIKH
CaMOCTOSITENIbHOM  HMCCJIeA0BaTeNbCKOW paboOThl M, TMpexae BCEro, MpaBUIIBHOIO,
TEXHHUYECCKHU I'PaMOTHOTO H3MCEPCHUMA CbI/ISI/I‘-IeCKI/IX BCJIMYUH U OICHKHU HOFpeIHHOCTeﬁ ux
U3MEPEHHUS.

Kaxnmass naGoparopHas paboTa JOJDKHA  COMPOBOXKIATHCS ~ METOJAMYECKUMU
yKa3aHUSIMHU (PEKOMEHIallUsIMU) MO €€ BBIITOJIHEHUIO.

JlaGopaTopHbie 3aHATHS MPOBOASTCS B CHELHATbHO 000pYyAOBAaHHBIX Ja00paTOPUAX C
NpUMEHEHHEM HEOOXOIMMBIX cpeacTB o0ydyeHus (nabopaTopHoro obopyaoBaHus,
00pa3110B, HOPMAaTUBHBIX U TEXHUYECKUX JOKYMEHTOB H T.II.).

[Tpu BbIMOJIHEHUH J1aOOPATOPHBIX PabOT MPOBOAATCS: MOATOTOBKA O0OPYAOBAaHUSA H
npuboOpoB K paboTe, U3ydeHue METOAUKH PadOTHI, BOCIIPOU3BEACHHUE U3y4aeMOTO SBJICHHUS,
U3MEpEeHUe BEJIWYUH, OMNpeAeIeHHE COOTBETCTBYIOIIMX XapaKTEPUCTUK M IOKa3aTenei,
00paboTKa JMaHHBIX UM MX aHajdu3, 00oO0IIeHue pe3ylnbTaToB. B Xone mpoBeaeHus pador
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HCTIOIB3YIOTCS
nabopaTopHOi
(uctipiTaHU),

paboTsI
odopmiseT

CTYIEHT BeIeT pabouune
pacdeTsl, aHAIU3UPYET

B popMe 3aKIIFOUCHHUSI.
dopmMa KOHTPOJISL — 3alIUTa PE3yIbTATOB Ja0OPATOPHBIX padoT.

Ilepeuennb naGopaTopHbIX padoT

nmjaaH paboTel WM TaOmUUbl s 3anuceidl HaOmomeHui. [Ipu BBIMONTHEHUH
3allUCH  PE3yJIbTaTOB HW3MEpCHHI

MOJTy4YCHHBIE
YCTAHOBJICHHUS WX COOTBETCTBHS HOPMaM H/WUJM CPAaBHEHHS C M3BECTHBIMH B JIUTEPAType
JaHHBIMU W/WIIHM TAHHBIMU APYTUX CTyIAeHTOB. OKOHYATEIbHBIC PE3yNbTAThl OPOPMISIOTCS

JaHHBIC

HCcTOYHUK NJ1d

Paznen Ha3Banue j1adopaTopHoii padoThbl
NMOATOTOBKH
MexaHuka Omnpenenenue yCKOpeHHs CBOOOJTHOTO MajieHus Ten | MeTtoauueckue
C IIOMOIIBIO MAaTeMaTH4YEeCKOro U (U3MUECKOro | pa3paboTKu
MasiTHUKOB.
W3yuenne IBM>KEHUS TeJ 110 HAKIIOHHOW INIOCKOCTH. | MeToauueckue
pa3paboTKu
Konebanus N3yuenune kosnebGaTeabHOrO ABMXKEHHUS C MOMOIIbIO | MeToauueckue
U BOJIHBI (U3NIECKOTO M MATEMAaTHIECKOTO MasiTHUKOB. pa3paboTku
MouJekyasipHas OmnpeneneHyue OTHOLIEHUS TEIUIOEMKOCTEH Bo3ayxa | Metoauueckue
¢pusuka n METOJIOM aJMabaTUYECKOro pacmupeHus (MeToj | pa3paboTKu
TePMOIMHAMMKA Knemana — Jle3opma)
Onpenenenne  kod(dduiMeHTa MOBEPXHOCTHOrO | MeTtoamueckue
HaTSDKEHUS KHUJIKOCTH U MCCIEJOBaHUE €ro | pa3paboTKu
TEMIIEpaTypHOHN 3aBUCUMOCTH.
DJIEKTPUYECTBO W3yueHune »3IIEKTPOCTATUYECKOTO TMOJII METOA0M | Meroauueckue
U MarHeTu3M MOJIETTUPOBAHUS. pa3paboTku
OnpeneneHue TOPU3OHTAIBHONM  COCTABIIAIOIIEN
MarHUTHOTO TMOJsE 3€MJM C TIOMOIIbIO TaHI€HC-
rajlbBaHOMETpa.
W3y4eHne 3aKOHOB IOCTOSTHHOTO TOKa. Metoauueckue
pa3paboTKU
Onrtuka [TonydyeHne onTHUYeckux M300pakeHUM ¢ momonibio | MeToauueckue
TOHKHX JIUH3. pa3paboTKu
Omnpenenenue nokasaTesns MPeIOMICHUS PA3IUYHBIX
KUAJIKOCTEN.
Omnpenenenne pasperaromiei CITOCOOHOCTH
MHUKPOCKOIIA.
W3yuenne wuHTEppepeHIIMM CBeTa C MOMOUIbI0 | MeToauueckue
ounpuszmsl Openens. pa3paboTku
W3yuenne nqudpakinu cBera.
ATOMHasIu HccnenoBanne aTOMHBIX CIIEKTPOB U3IyUEHHUS. MeTtoauueckue
siiepHasi pusuka pa3paboTKu

6. YueOHO-MeTOANMUYECKOE o0ecnmeyeHue TN CIUIINHbI

a) OCHOBHAS:

Pexomenayemas jiureparypa

1. Kabapaun O. ®. dDwusuka. TumoBsie TeCTOBBIC 3a/1aHUs [ y4eOHO-METOANYECKOE mocooue]/
O. ®. Kabapaun, C. 1. Kabapauna, B. A. Opnos. - Mocksa : Dx3amen, 2010. - 141, [3] c.
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2. Kaymmamaukos H. I1.  ®usuka. MHTEpHET-TecTUpOBaHUE 0a30BBIX 3HAHMI: yueOHOE ITocoome
st By30oB / H. I1. Kanamaukos, H. M. KoxeBuukos. - CII06. [u ap.]: JIans, 2009. - 160 c.: un.

3. Henenbko B. M. ®@usuka: yueOHoe mocoOue it BRICIINX y4eOHBIX 3aBeneHuii / B. U.
Henenbko, A. II. XyHnmxya. - Mocksa : Akagemus, 2011. - 464 c.

0) 10IOJTHUTEIbHASL:

1. Tpodumosa T.M. OcuoBbl pusuku. B 5 xku. Ku.1l. Mexanuka: yuebnoe mocobue/ T.U.
Tpodumora.— M.: Beicias mkosa, 2007.-220 c.: ui.

2. TpobumoBa T.M. OcuoBel ¢usuku. B 5 ku. Ku.2. MonekynspHas ¢usuka.
Tepmonunamuka: yuyeonoe nocooue/ T.U. Tpopumosa.— M.: Beicmas mxosna, 2007.-180
C.: L.

3. Tpodumona T.U. OcHoBbl ¢pusuku. B 5 ka. Ku.3. Dnekrpoaunamuka: yuedHoe mocooue/
T.U. Tpodpumosa.— M.: Bricias mkona, 2007.-270 c.: .

4.  Tpodumona T.U. OcHoBbl ¢pusuku. B 5 ka. Ku.4. BomHoBas 1 kBaHTOBasi ONTHKA: Y4eOHOE
nocobue/ T.U. Tpodumosa.— M.: Beicmas mkomna, 2007.-215 c.: ui.

5.  Tpodumosa T.U. Ocuossl pusuku. B 5 ku. Ku.5. ATom, aToMHOE SIIpO U dIIEMEHTapHBIE
gactuisl: yueoHoe nocobue/ T.U. Tpopumosa.— M.: Beicmas mkosna, 2007.-215 c.: ni.

7.  MarepuajbHo-TeXHHYeCKOe o0ecneuyeHue TUCIHILINHBI
— JIEMOHCTpAIMOHHOE 000pYyI0BaHHUE;
— nabopaTopHOoe 000pyI0BaHKE IO U3YYaeMbIM paszenaMm (PU3UKU.

8. OuneHouHble cpeAcTBAa AJsl TeKYLIero KOHTPOJS YCIeBaeMOCTH, MPOMEKYTOUYHOM
aTTECTALMH 10 UTOTraM OCBOCHHUSA JUCIHHUIIIMHBI:

8.1. [IpumepHbIii NepeyeHb BONPOCOB K 3a4eTy

1. Kunemaruka TpsIMOJMHEHHOTO W KPUBOJMHEHHOTO MBMXEHUS. OCHOBHBIC TIOHSTHUS:
CKOpPOCTb, YCKOPEHHE MEPEMELIEHHUE.

2. BzaumopelicTBue MaTepHANbHBIX TeJ. 3aKkoHB HbroToHA. [IpHHIIMTT OTHOCUTEIIBEHOCTH
[Nanunes. ®yHaMeHTalIbHBIE B3aUMOIEUCTBUS B ipupoe. Cuibl B Mexanuke. CBOKCTBA CUIT
TSDKECTH, YIIPYTOCTH, TPEHUS.

3. JluHamuka TBepAoro Tena. MOMEHT UMIyJIbCa MaTepUaTbHOW TOYKHM U CHCTEMBI
MaTepHAIbHBIX TOUEK. KnHeTH4eckast 3HEPTrus BpallarolIerocs Teia.

4. TloHaThe  3aMKHYTOM CHCTEMBI. 3aKOH CcOXpaHeHHs wummnynabca. lloHstne paboThl B
MexaHuke. MomHocTe. JHeprusa. Kunernueckas W TOTEHIUadbHAs DJHEPrus. 3aKOH
COXpaHEHHUs SHEPTUH B MeXaHnke. KoHcepBaTUBHbIE U TUCCUIATUBHBIE CUCTEMBI.

5. KonebarenbHoe nBuxkeHHe. [apmMoHuueckue KonebaHHs. YpaBHEHHE KoJjeOaHUS.
KBasuymnpyrue cuinel. 3aryxaroiue konedanus. BeiHyx1eHHble koneOanus. Pe3oHaHc.

6. Bomubl B ynpyrux cpenax. YpaBHEHHE MOHOXpOMaTHUeCKOW Oeryiieil BomHbl. OCHOBHBIE
XapakTepUCTUKH BOJIH. CKOPOCTh PACIPOCTPAHEHUS YIPYIMX BOJIH. OHEPTHsl YNpPyrou
BosIHEL. IHTepdepennus BonH. CTosUKe BOTHBI. 3BYK.

7. Ctpoenue xunkoctu. IloBepxHocTHOE HaTshkeHHe. SIBneHHe cmauuBaHud. [laBieHue nop
MCKPUBJIEHHON MOBEPXHOCTHIO JKUJKOCTU. KanmiisipHbie sBIEHUS.

8. CraTHCTHYECKUH M TEPMOJIMHAMUYIECCKHI METOIBI UcclieoBanus. VneansHbiid ra3. OnbITHEIC
3aKOHBbl MJI€aTbHOTO Ta3a. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUHU.
Pacnipenenenne sHeprun mo cTeneHsM cBOOObI. MaKCBEITIOBCKOE paCIPEICIICHHE MOJIEKYJT
o ckopocTsiM. bapomerpuueckas popmyna. Pacnipenenenue bonbimana.

9. Hexortopeie o0mue MoHATHS TepMoanHaMUKH. [lepBoe Hauvamo TepmomuHamuku. PaboTa B
TepMOJMHAMUKE. TEIUIOEMKOCTh HACANIBHOTO Tas3a. YpaBHeHue Maiiepa. IIpumenenue
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IEpBOro Hayaja TEPMOJAMHAMUKU K HM30mporeccaM. AnuadaTHUecKuil mpouecc. YpaBHEHHE
anuabatel. PaboTa B annabaTuyeckoM Tporiecce.

Kpyrossie nponeccol. Lluxkn Kapno. Bropoe Hauano TepMOAMHAMHKU. OHTPONMS U €€
CTaTHUCTUYECKOE MCTOJIKOBaHME. | paHUIbI MPUMEHUMOCTH BTOPOTO Havajaa TePMOJAUHAMUKH.
[IpencraBieHyre o TEPMOJIUHAMUKE OTKPBITBIX CUCTEM.

Onexktpuueckui 3apsia. 3akoH Kynona. Hanpsixénnocts. CumnoBble JuHUU. Teopema
Octporpaackoro-I'aycca. Ilorenmnuan. Paznocts norenuuanoB. CBsizb MEX]y CHJIOBOM U
SHEPreTUUeCKON XapaKTepUCTUKAMH 3JIEKTPUUECKOro noiis. [IpoBOAHUKYN U TUAIEKTPUKU B
anekTpudeckoM mnouie. [lonspuszanus.

VYcioBus CylecTBOBaHMs 3JeKTpuueckoro Ttoka. Cuiia U MIOTHOCTh Toka. 3akoH Oma B
uHTerpanbHoil ¢popme. Compotusnenue. Croponnue cwibl. DJIC ncTOYHMKA TOKa. 3aKOH
Owma niig 3aMkHyTO# 1ienu. 3akoH Jxoynsa-Jlenna.

MaruutHoe mnosie Toka. MHIyknuss MarHUTHOro mnois. 3akoHbl buo-Capapa—J/lammaca u
Awmmnepa. BzaumopelicTBue mnapajuiesibHbIX TOKOB. EauHuna cuibel Toka 1 A. [lelicTtBue
MarHuTHOTO TMOJISI Ha JBIKYIINYIOCS 3apsbkeHHyro udactuny. Cuia Jlopenma. Teopema o
HUPKYJISIUU BEKTOpPa MAarHUTHON MHTYKITUH TTOJISL.

MarnuTHOe nosie B Beniectse. [ mmore3a Ammepa o MOJIeKyISIpHBIX Tokax. Knaccugpukanus
MaraetukoB. [lapamarneTusm u nuamaruetusm. GeppoMarHeTU3M.

OmnpiTel @apaziest IO 3JIEKTPOMAarHUTHONM MHAYKUMU. HarpaBieHune MHIYKIIMOHHOTO TOKA.
[TpaBuiio Jlenna. 3akoH 3IEKTPOMArHUTHON HMHIYKIUH. OTHOCUTENBHOCTD 3JIEKTPHUECKOTO
U MarHutHoro nouss. WHayknuonHele Toku Dyko. SIBneHuMe caMOMHIYKIMH. ODHEprus
MarHUTHOTO TOJIS.

OnexkTpoMarHuTHas — npupoaa cBera.  Onrtuueckui U BUAUMBIA  JMANa30HbI
JJEKTPOMarHuTHeIX BOJMH. CKOpocTh cBeTa. BomuoBoii ¢ponT. HWHTepdepenuus u
mudpaknus cBeToBbIX BOJH. [IpuHmmn [oiirenca- @penens. Audpaknuonnas pemerka.
[Tonspu3zanus cBeta. EcTecTBeHHBIN U MOISPU30BaHHBIN cBET. J[BOWHOE TydenperoMIIeHHE.
Hucnepcus. PaccesHue u noriomnieHyue cBera.

Wznyuenne abcomtoTHO uepHOro Tena. OCHOBHBIE XapaKTEPUCTUKHU H3Iy4YeHHs. 3aKOH
Kupxroga. 3akon Credana-bonabiimana u 3akon Buna. @opmyina [Inanka.

bopoBckass Tteopust aroma. Iloctymarer bopa. Atomuble crnekTpel. COOTHOLIEHHE
HeonpeaeneHHocTel ['elizendepra.

Crpoenue sanapa. Oueprus cBs3u. [Ipupona sanepusix cuil. EcrecTBeHHas painoaKTUBHOCTD.
o-, B-uy- pacnagpl. 3aKOHBI paAMOAKTUBHOTO pacnaja.

8.2. IlpumepHasi KOHTPoJILHAs padoTa

1. /IBa aBTOMOOMJISI OJHOBPEMEHHO BBIE3KAIOT U3 TOpPOJOB A M B, paccTosHUE MEXAy
KOTOpbIMH 350KM, U ABHXKYTCSI PABHOMEPHO U MPSIMOJIMHEHHO IO Tpacce CO CKOPOCTAMU
15 u 20M/c HaBcTpeuy npyr npyry. Uepes kakoe BpemMsi U Ha KaKOM PACCTOSIHUU OT
ropona 4 ouu Berpetstesa? [2,84; 150km].

2. JlBa aBTOMOOWJISI OJHOBPEMEHHO BBIE3KAIOT U3 TOPONOB A W B, pacCTOSHHUE MEXITy
KOTOpBIMH 350KM, M IBUXKYTCS PAaBHOMEPHO M IPSIMOJIMHENHO IO TPACCE CO CKOPOCTAMHU
15 u 20M/c HaBcTpeuy npyr npyry. Uepes kakoe BpemMsi U Ha KaKOM PACCTOSIHUU OT
ropozaa A ouu Berpersarcs? [2,8u; 150km].

3. Tloe3n HaumHaeT paBHOYCKOpPEHHOE IBMKEHHE W uepe3 10c mmeer ckopocth S0m/c.
Yepe3 CKOJIBKO BpEMEHM OT Hadaja JIBHKEHHS €ro CKOpOCTh CTaHET paBHOM Swm/c?
[0,75¢].

4. Msu OpollleH BEpTHUKAIbHO BBEpX € OallkOHa ¢ HayaJbHOM CKOpocThio 20Mm/c.
Onpenennuts KOOPAUHATY, IyTh U CKOPOCTh Ms4a yepe3 1 u Sc (gZIOM/CZ). [15m; -25m;
15m; 65M; 10Mm/c; -30Mm/c].

5. C kako#l BBICOTHI TMaJai0 TEJNO, €ClU 3a mociennue 2¢ oHo mpouuio 60m? CKOIBKO
BpeMeHu najano teno? [Ipunars g=10M/02. [80m; 4c].
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6. DnexTpoBo3 maccoir 1000T Ha rOPU3OHTAIBHOM MPSIMOJIMHEHHOM y4yacTke JUTMHOM 0,5kM
pazBuBaeT noctosiHuyto cuiny Taru 147xH. Ilpu s3Tom ero ckopocth Bo3pacTaet ¢ 36 110
S54xm/u. Onpenenuth CHIy CONPOTHUBICHUS IBMKCHHIO OJJICKTPOBO3a, CUWTas ee
noctostHHOM. [22kH].

7. Tloe3n maccoit 5001, NBUTABIIMICS MO TOPU3OHTAIBLHOMY YYaCTKy MYTU CO CKOPOCTHIO
13M/c, ocTaHOBWMIICS TIOJT JICHCTBHUEM MTOCTOSTHHOM critbl TpeHusi, paBHOH 100kH. Cxonbko
BpPEMEHU MOTPeOOBAIOCH I TOpMOXKeHusA? [65¢].

8. Ilom neiicTBMEM TOpHU3OHTAIBHOW CHIIBI, paBHOM 12H, Teno ABMKETCS MO 3aKOHY
X=Xo+1,01t%. Haiiru Maccy Tena, ecnmu kodddumment tpenus paBeH 0,1, yckopeHue
CBOGOXHOTO MazeHust paBHo 9,8Mm/c?. [4kr].

9. Marautr wmaccoit 0,05kr «mpuiaHMIm» K OKEJNE3HOW BEepTHUKaIbHOW cTeHke. Jlis
PaBHOMEPHOTO CKOJILKEHHsSI MarHuTa BHU3 IMPHUKIAIBIBAIOT cuily, paBHylo 2H. Kakyro
CHJTY HY>KHO TIPHJIOKUTb, YTOOBI MATHUT Hayall CKOJIb3UTh BBEpX? [2,98H].

10. Teno maccoit 2Kr HaYMHAET ABUKEHHE MO TOPU3OHTAJIHHOW MOBEPXHOCTH C MOMOIIBIO
NPYKUHBI, )KECTKOCTh KOTOpoil paBHa 200H/m. IlpykuHa npu IBUKEHUU OKA3bIBAETCS
BCE BpeMs pacTsHyToil Ha 2cM. OmnpenenuThb, KakKo CKOPOCTH JOCTUTHET TEJO, KOTAa
OHO MPOMJIET paccTOsHUE 0 MPsAMON JIHHUU, paBHOE 4M? KoadduuueHT TpeHus Mexy
TeIOM U TmoBepxHOCThO paBeH 0.2. CuuraTh, 4YTO MPYXKUHA PACTAHYTA BAOJb
ropuzonTanu. [0,6m/c].

8.3. [Ipumepnasi reMaTnka pedeparon

Cr1pyKTypa COBPEMEHHOI'O €CTECTBO3HAHHUS.

IIpencraBinenuss o0 Marepum M ee CBOMCTBax. KopHyCKyisipHOE M KOHTHMHYaJIbHOE
onucaHue npupoasl. BemecTBo, noie u ¢usnyeckuii BakyyMm.

DHeprus Kak pyHAaMeHTaTbHas XapaKTePUCTHKA MaTepuu. BUabl sHEpruw.

OJeMeHTapHble YaCTHIIbl, UX OCHOBHBIE XapaKTEPUCTHKH M KiaccHpukanus.
@yHIaMEHTAIIBHBIEC B3aUMOJICVCTBUS U UX MPOSBICHUS B IIPUPOJIE.

I'paBuTanimoHHoe B3aUMOJICUCTBUE KaK BAKHEUILINN THII B3aUMOJICHCTBUH,
ONPEACIISIONINI 3BONMIOLNID BceeneHHo.

DNEeKTpOMarHuTHOE B3aUMOJICHCTBUE KaK OIpeenstoLee XUMUYECKUN u
OMOJOTUYECKUI YPOBHU OpraHU3allMi MaTEPUH.

Teopus Benukoro oobenunenus u CynepoObeinHeHMs.

3aKoHBI IBWKEHUS. MexaHnuecKasi SHEprus U UMITYJIbC KaK MEpbI ABHIKEHUS.

CnennanbHas TeOpHsT OTHOCHUTENBHOCTU. KOHLENIMsA €AMHOIro IpOCTPAHCTBA-BPEMEHH
OliHmTeHa. PenstuBucTCcKMe 3HEprusi, UMMyinbc. MIHBapuaHTHOCTh MPOCTPAHCTBEHHO-
BPEMEHHOI'0 MHTEpBaJa U Macchl. [IpUHINII SKBUBAJIEHTHOCTH.

IIpyHIMIT NPUYMHHOCTH B  KIACCUYECKOM €CTeCTBO3HaHuU. IloHsATHE 0 cocTosHuUM
cucreMsl. JlarutacoBckui  geTepMUHU3M. 1 IpUHIUIIBI KBaHTOBO-MEXaHUYECKOTO ONMCAHUSA
npupoapl. IIpuHIMOD ~ KBAaHTOBAHHOCTH, AMCKPETHOCTH (PU3MUECKHX  XapaKTEpUCTHUK
MHUKpOOOBEKTOB. [IpMHIIUTIT KOPIYCKY/ISPHO-BOJIHOBOTO Jyalu3Ma.

CuHepretuka M NIPOUCXOXKAECHHE Marepuu. [IpMHIMIBI 3BOIOLMOHHO-CUHEPTETHUECKOTO
onucanus npuponsl. Hagana tepmonunamuku. Ilpencrasnenus o0 sHTponuu. [IpuHimn
BO3pacTanus »HTponuu. HeobparumocTs — HEycTpaHUMOE CBOMCTBO peanbHOCTH. CTperna
BPEMEHH.

IlonsTua cinoxHoOM cucreMmbl. HepaBHOBecHass TepMoanHaMuKa. OTKPBITBIE CHCTEMBI.
HuccunaruBabie cuctembl. Camoopranuzamnus B mpupoae. HeoOxogumeie yciaoBust s
camoopranuzauuu. Teopus  Oudypkauuil. budypkanmoHnHoe  1epeBo Kak  MOENb
SBOJIIOLIMU TIPUPOJBI, YeIOBEKa, OOIIECTRa.

CoBpemenHble mpencTaBieHuss o BcenenHoil. CTpykTypa M CTPOE€HHE MeETarajlakTHUKH.
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Metonsl mcciaenoBanusa BeeeHHOI.

15. BosnukHoBeHue u 3Boitonus Beenennoit. Mogenu Beenennoit DiiHiureiina 1 ®puamana.
OtkpeiTie Xab01oM paszberanus TalakTHK. KpuTudeckas IJIOTHOCTH BceeneHHOW u
npobiema ckpeIToil Macchl. Teopust nadmsauu. Cuenapuii bonpmoro B3peiBa.
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