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AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Du3uKa»

Hucrummaa  «®dus3uka» BXoauT B 0a30BYyI0 YacTh MAaTEMaTHYECKOTO W
€CTECTBEHHO-HAyyHOro Iukia. OOmas TpyJoeMKOCTh OCBOCHHUSI JAUCIUILUIMHBI
coctaBiisier / 3adeTHbIX eauHuil, 180 yacoB. Y4eOHBIM IIAHOM MPETYCMOTPEHBI
JIEKITMOHHBIC 3aHATHsA (72 4ac.), mpakTudeckue (/2 4dac.), mabopatopHbie (36 4acoB) u
caMocTosiTeNIbHasE paboTa cryaeHTa (45 yacoB). JlucuuiuinHa peanusyercs Ha 1-2
Kypcax B 2-3 ceMecTpe.

ConepxaHue TUCHUIUIMHBI OXBATHIBACT CIEAYIOIIMM KPYT BOMPOCOB: MEXaHHUKA,
MOJIeKyJsipHasi (U3MKa, AJIEKTPUYECTBO M MarHeTW3M, ONTHKAa, aTOMHas (H3uKa,
anepHas ¢usuka. Kypc «®usukm» B Ilkone buomemununsl, JlanbHEBOCTOUHOTO
denepaqbHOTO  YHUBEPCHTETAa UYWTAETCS Ha MIAIUIMX Kypcax U SBISETCS
IPOQUITUPYIOIIHM.

Huctumnuaa «@Du3uka» JTOTHYECKH W COACPKATEIbHO CBA3aHa C TaKUMH
Kypcamu, KaK «MaTeMAaTHYCCKH aHalmu3», «BEKTOPHBIM aHAIN3», «aHATUTHYCCKas
TCOMETPHUS», «COMPOTHUBIICHHUS MATEPUATIOBY», «DJICKTPOHUKA», «TEOpPETHUYECKas
MEXaHUKa», «KKBAHTOBAasI MEXaHUKA» U JIp.

[Iporpamma kypca "®duszuka" cocrtaBieHa B COOTBETCTBUU C TPEOOBaAHUSMU
rOCyJlapCTBEHHOIO0 00pa3oBaTEeIbHOTO CTAaHJApTa BBICIIETO MPO(EecCHOHATBHOTO
oOpa3oBaHUs.

Leab kypca ¢usuku — GOpMHUPOBAHUE Y CTYJICHTOB SICHBIX MPEACTABICHUIN 00
OCHOBHBIX TIOHSTHSIX M 3aKOHaX (U3UKHU, CTWIS (PU3UUYECKOTO  MBIIUICHHUS,
COBPEMEHHOW Hay4yHOU KapThHbl MHpa. Kypc (u3nku TOIKEH NpUBUBATH CTYAEHTaM
BBICOKYIO KYJIbTYPY MOJICTUPOBAHUS BCEBO3MOXHBIX SBIICHUN U TTPOIIECCOB, 3HAKOMHUTH
C HAyYHBIMU METOJaMH, a TAaKXE IMOJATOTOBUTH OOIETEOPETUUECKYI0 0a3zy s
MPUKIIATHBIX ¥ TPOGUIUPYIOMINX JUCIIUTUINH.

OCHOBHBIMU 3a/1a4aMH Kypca SIBJISIFOTCSI:

-M3y4YCHUE OCHOBHBIX (DM3WYCCKUX SBJICHUM, OBIaJeHUE (PYyHIaMEHTaIbHBIMHU
MOHATUSMH, 3aKOHAMH W TEOPUSIMH KJIACCHUYECKOW W COBPEMCHHOW (DU3WKH, a TaKKe
MeToaMH (PU3UUYECKOTO UCCIIEAOBAHUS;

-OBJIaJIcHUE MPUEMAMH U METOJIaMH PEIICHUS KOHKPETHBIX 3a7a4 U3 Pa3IMYHBIX
obnacTeit pu3uKy;

-(popMUpOBaHNE HABBIKOB MPOBENCHUS (U3HUECKOTO IKCIIEPUMEHTA, OCBOCHHE
Pa3TUYHBIX THUIIOB U3MEPUTEIHHONU TEXHUKHU.

Jlnst  pemieHuss TOCTABJICHHBIX  3a7a4  Kypc (U3HKKA  TpeaycMaTpUBaeT
COOTBETCTBYIOIIME BHJIBI y4eOHON pabOThl — JeKIuu, JgabopaTopHbie pPaOOTHI,
CaMOCTOSITENTbHYIO padOTy CTYICHTOB.

HauanbHble Tpe0OBaHMSI K OCBOCHHWIO AWCIUIUIMHBI. 3HAHHUE OCHOB Kypca
GU3MKM W MaTeMaTUKd CpeaHel o011eo0pa3oBaTeNbHOM IIKOJbI HWJIH CPETHETO
npodeccruoHanbHOro oopazopanus. Kypc gpusnku HaunHaeTCs CO BTOPOro ceMecTpa U
npenosiaraeT 3HaAaHWE Hadyal MAaTeMaTHYeCKOTO aHalu3a, aHAIUTUYECKOW TeOMETpPHUH
(BekTOpHOM anreOpel) B 00bEME OJIHOTO TMPEIIIECTBYIONMIETO CceMecTpa OOydeHUs
(mpousBoaHas, auddepeHiman QyHKIMU OJHONM M MHOTHUX IEPEMEHHBIX, WHTErpal,
nudepeHnuanbabie YpaBHEHUS ).




B pesynprare m3yueHus AAHHOW IUCIUIUIMHBI y 0Oydaromuxcsi (GOpMUPYIOTCS
CJIEAYIOIINE KOMIIETEHIIUH (PJIEMEHThI KOMIIETSHITUH ).

Kopn " Jtanbl (OPMHUPOBAHUS KOMIIETEHIMHU
(¢popmysupoBka
KOMIIETEeHIIH
OK-1 3Haer OCHOBHbBIC (PU3MYECKHUE 3aKOHBI U
CIIOCOOHOCTD K KOHIEMIIUK:  3aKOHBl  KIJIACCUYECKOU
abCTpaKTHOMY MEXaHUKHU,  BaXXHEUIIUWE  KOHIIEHIUU
MBIILICHHUIO, aHaJIn3y, CTaTUCTUYECKOM busuku u
CUHTE3Y TEPMOJIMHAMUKH;
HaubOoJee BaYKHBIC u
(dyHIaMeHTalIbHbIE JOCTHKEHHUS

duznyecKoil HayKu;

YmMmee OPUMEHATh (PU3NYECKHE 3aKOHBI K
T aHalM3y HauOoJee BaKHBIX YAaCTHBIX
CJIy4aeB U IPOCTEUILNX 3a/ady;

IPOBOJUTH U3MEPEHUST (PUINUECKUX
BEJIMYMH M  OLEHKY IOrPEIIHOCTEN
M3MEPEHN;

Bnan OCHOBHBIM AKCTICPUMEHTATILHBIM
eeT MaTepHaJioM, OCHOBHBIMH  HaBBIKAMU
ITOKCKa HAyYHOMN uHbOpMaI,
HE00XO0IUMOT0 TUTSE pa3paboTKu
COOCTBCHHBIX TMPOCKTHBIX pEIICHUN B
UCCIeyeMOoi IpeAMETHON 001acTu




OIIK -5 3Haer OCHOBHBIE MOJIOKEHUS

rOTOBHOCTBIO K KJIACCHYECKOM 5JIEKTPOIMHAMUKH,
MCIIO0JIb30BAHUIO TEOPUIO KOJEOAHHH U BOJIH, MCXOJIHBIE
OCHOBHBIX usuko- IPMHIUIBI  KBAaHTOBOM  MEXAHUKM;
XUMHUYECKHX, OCHOBHBIE TIOHATUS (DU3MKU AaTOMOB,
MaTEMATUYECKUX M MHBIX aTOMHOTO S/[pa U JIEMEHTAPHBIX YACTHII;
€CTECTBEHHOHAYYHBIX CBSA3b (usuku C TEXHHKOM,
IIOHATUH ¥ METOJOB IIpH IPOU3BOJICTBOM, JAPYTHMHU HayKaMH,
peleHnu
PO eCcCHOHAIBHBIX VYMmee IPUMEHSATE CBEJICHHUS u3
3anaq T 3JIEKTPOJMHAMUKH, TEOPHU KOJICOaHUH U

BOJIH, (U3UKHA AaTOMHOTO sapa TpHU
pELIEHNN KOHKPETHBIX 3a]1a4;

Bnan HaBbIKaMH paboTel ¢ npudopamuy;
eeT OTBITHBIMU (paKTamMH, KOTOpBIE JIEXKAT B
OCHOBE HamOoJiee BaXHBIX (DUIUUYECKUX
3aKOHOB

Jlnst popMupoBaHUSI BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaxX JUCITUTUIMHBI
«Duzrka» NPUMEHSIOTCS CIEAYIONIME METOAbl AKTUBHOTO/ HHTEPAKTUBHOTO OOYUYEHUS:
«JIeKus-oecena», « TMCKYCCUSD).



|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA

1. Kunemartuxka (10 yac.)

1.1. OcHOBHbIE TpEACTaBICHUS CHEIUATbHOW TEOpUU OTHOCUTEIbHOCTH [loHsATHA
MIPOCTPAHCTBA M BPEMEHH, MUX OTHOCUTEIBHOCTb. T€l0 OTCueTa, CUCTEMBI OTCYETA.
[lonsiTue wWHEpHMAIbHOW W HEWHEpIUalIbHOW cuctem otcyera. [IpeoOpasoBanus
[anuiies, CBS3bIBAIOIIME KOOPAMHATBI TOYKM OTHOCHUTEIIBHO TIOJABMKHOM H
HETOABMYKHOU MHEPITUATBHBIX CUCTEM OTcUeTa. (2 Jac)
1.2. KunemaTtnka MarepuanbHOM TOYKH. [IOHATHS MaTepralbHOW TOYKH, TPACKTOPHH.
Crioco0Obl 3aaHus TOJTO0XKEHHUSI TOYKH U €€ JIBIKEHUS B JIEKAPTOBOM CHCTEME OTCUETA.
[Tepemernienue. [1yTs. CBsi3b epeMelieHus ¢ TPUPAILEHUEM PaJRyC — BEKTOpa. (2 4)
1.3. Kunemarnueckne XapakTEpUCTHKH MaTEpHAIBHON TOYKH. CKOpPOCTh, YCKOpPEHUE,
eIMHULBl UX wu3MepeHus. HopmanbHOe (LEHTPOCTPEMUTENIBHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) M MOJIHOE YCKOpeHHUs. CBsA3b BEIUYMHBI MOJHOIO YCKOPEHHS C
BEJTMYMHAMHU HOPMAJILHOTO M TMOJTHOTO YCKOPEHUH. (2 1)
1.4. Kunemarnueckne  ypaBHEHUS  pPAaBHOMEPHOTO U PaBHONEPEMEHHOIO
PSAMOJMHEWHOTO  JBWKECHMM. PaBHOMEpHOE W  PaBHOIEPEMEHHOE JBHKCHHE.
KunemaTnueckue ypaBHEHUS PABHOIEPEMEHHOIO NPSIMOJIMHEWHOIO JIBJKCHHS U
paBHOMepHOro. ['paduku 3aBUCUMOCTM MYTH U CKOPOCTH OT BpPEMEHHU JJIs
PaBHOIIEPEMEHHOTO U PABHOMEPHOTO MPSIMOJIUHENHOTO ABMKEHHUSL. (2 1)
1. 5. Kunematuka BpamaTteabHOrO JBWKECHHS MAaTEPUAIBHOM TOYKH. YTIJIOBBIE
nepeMenieHre, CKOpocTh U yckopenue. Eaumnunel nx umsmepenus. Kunemarnueckoe
YpaBHEHUE PABHOINEPEMEHHOTO [BH)KEHUS MaTE€pUATIbHOW TOYKH IO OKPY>KHOCTH.
CBs13b BEJIMYMHBI IOJTHOTO YCKOPEHUS JBUKEHUS MATEPUATIbLHON TOYKH 110 OKPY>KHOCTHU
C YIJIOBOM CKOPOCTBIO, YTJIOBBIM YCKOPEHHEM M PAJANYCOM JBM)KEHHUS MaTepUabHOMN
TOYKH. (2 )

2. lunamuka (6 1)
2.1. lnHamuka MaTepuaabHOM TOYKH. 3aKOH COXPaHEHUSI UMIYJibca. B3auMmoaencTBus
u cwibl. Macca Kak Mepa MHEPTHOCTH W rpaButaumu. Mmmynbec. 3axkonsl HeroToHa.
[Ipsimble u oOpaTHbie 3amauu. CBOOOAHOE W HecBOOOAHOE IBIKeHUs. [loHsiTHE O
CUJIOBOM M OJHOPOJAHOM CHJIOBOM MOJIAX. J[BMKEHHE Tena B OJHOPOAHOM CHIIOBOM
noJyie.3aMKHYTbl€ M HE3aMKHYThIE MeXaHW4yeckue cucteMbl. Cucrema MarepualbHBIX
TOYEK, €€ HMMIIYJbC.3aKOH COXPAaHEHUS HUMITYJIbCA CHCTEMBl MaTE€pUAJIbHBIX TOYEK.
JIBukeHne Ten  MepeMeHHOW Macchl. YpaBHeHue Memepckoro.  Dopmyna
[HuonkoBckoro. (24, mpoBoaUTCA ¢ ucnoiibzoBanueM MAO).
2.2. Dueprusi, paboTa, MOIUTHOCTh. 3aKOH COXpaHEHHUs] MexaHu4yeckoil sHepruu. Pabora.
Oueprusi, MouHocTh. [loTeHuumanbHass ¥ KuHeTHYeckas sHepruu. lloTeHuuanbHbie
(koHCepBaTUBHBIE) cuibl. [loTeHIManbHas >Heprusi cuil ynpyroctu. CBsizb MEXIY



NOTEHIIMAIBHONM CWJIOW M MOTEHUUAJIbHON 3HEprueil. 3aKkOH COXPAHEHHsS SHEPIUH B
MeXaHHUKe. (24)
2. 3. JIBwxenue B noiie TsaroreHus. 3akonsl Kemepa. Cuna B3auMOAECHCTBUS MEXIY
ConHLleM M TUIaHETaAaMH COJIHEYHOM CHUCTEMBI (pelleHue oOpaTHOW 3agaur). 3aKOH
tarotenust Hpiotona. OnweiT KaBennuma. Cuna TsroreHus (TpaBUTallMM), CcUJia
TSKECTH, BEC Tella. Y CKOpeHUE CBOOOJHOIO MaJIeHUs, €r0 3aBUCUMOCTh OT BBICOTHI U
mpoThl MecTHOCTU. Cunibl uHepuuu. [{enTpobexnas cuna nunepuuu. Cuna Kopuomnuca.
[loTeHnman W HAOPSHKEHHOCTh TPAaBUTALMOHHOIO TIOJI, CBA3b MEXAY HHUMMU.
OKBUBAJICHTHOCTh MHEPTHOW W TPABUTALMOHHOM MAacC, OMBITHBIE IOJITBEPKACHUS.
[lepBas, BTOpasi, TpE€ThsI KOCMHYECKHE CKOPOCTH. (24)

3. ®usuka TBepaoro reiaa (4 4)
3.1. BpamarenbHoe ABUKEHHUE CUCTEMBI MAaTEPHUABHBIX TOYEK. MOMEHT UMITyJIbCa
MaTepUAIbHOW TOYKH M CUCTEMBI MAaTE€PUAJIbHBIX TOUYEK OTHOCHUTEJIBHO IOJIOCA U OCH.
MoOMEHT cuiibl MaTEpPUAIbHON TOUYKU U CUCTEMBI MAaTEPUAIIBHBIX TOYEK OTHOCUTEIBHO
IOJIFOCA M OCU. YpaBHEHHME MOMEHTOB JUISI CHCTEMBl MaTEPUAIBHBIX TOYEK
OTHOCUTEIBHO TOUYKH (MOII0CA). 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCa MEXaHUYECKON
CUCTEMBI OTHOCHUTENIBHO NOJIIOCA. CBSI3b MOMEHTA UMITYJIbCA C YTJIOBOW CKOPOCTBIO.
(19)
3. 2. Jlunamuka aOcoyitoTHO TBepaoro tena. [loHsTue abCOMIOTHO TBEPAOrO TEja.
[TocTynarensHOE M BpalaTelbHOE ABMKEHUS TBepaoro tena. Llentp macc. OcHOBHOM
3aKOH JMHAMHMKH BpAaIATEIbHOIO JBW)KEHUS TBEPAOrO TeEJIa OTHOCUTEIBHO OCH.
(YpaBHeHHE MOMEHTOB). MOMEHT MHEpLUMH MaTepuaibHOM TOYKM U MEXAHUYECKOU
CUCTEMBI OTHOCHUTEJIIBHO TOYKM M OCH. J[BMKEHHE TBEPIOTO TeENd, 3aKPEIJIEHHOTO B
touke. CBoOonmHbie ocu. ['mpockomnbl. Ilpeneccusi THpockomna, THPOCKONUYECKUN
s dexr. Kunernueckass sHeprusi JIBUKEHUS TBepjaoro tena. Teopema [roifrenca-
[ITelinepa. BelunciieHME MOMEHTOB WHEPLUMM CTEPKHS, UWIMHAPA, TEIa BPALLICHUS
(oOmmit ciry4aif), mapa. (1 q)
3. 3. DnemeHThl TUAPOAMHAMUKU. JIMHUM U TPYOKH TOKa, YpPaBHEHHE HEPA3PHIBHOCTH.
VYpaBuenue bepuymin. BHyTpeHHee TpeHHe (BSI3KOCTh) KMAKOCTH. JIamMuHapHOE H
TypOynenTHoe Teuenus. Yucino PeliHonbaca. JlamuHapHoe TeueHue BS3KON KUJIKOCTU B
kpyriibix Tpybax. dopmyna Ilyazeitnis. Metoabl onpeneneHusi BS3KOCTU KUIKOCTH.
dopmyna Ctokca. ['parutisr mpumenuMocTt ¢popmyn [lyaseitns u Ctokca. (2 1)

4. Kosiedanus u BoJiHbI (6 )
4 1. Konebanmus. ['apmonmveckume konebanus. KunHemaTuyeckoe ypaBHEHHUE
rapMOHUYECKUX KoyieOaHui. Awmrmumtyna, (asza, HauvanpbHOM (aza, wacTora U
IIUKJIMYECKasi 4acToTa Kojiebanuii. CKOpOCTh, YCKOPCHUE M CHJIBI TP TAPMOHUYCCKUX
KoJiebaHusx. 3akoH HproroHa miis rapmoHudeckux kosebanuit. uddepennuanbroe
ypaBHEHUE TapMOHHMYECKHMX KOJICOAHWU, €ro pelieHue. DHEPrus TapMOHHYECKHX
Kojiebanuii. ['paduueckasi 3aBUCUMOCTh KWHETHYECKOW, MOTEHIMAIBbHOW W TIOJHOU



SHEPruil rapMOHUYECKUX KoJiebanuii oT BpeMeHu. (14, mpoBOAUTCS ¢ UCTIOIB30BAHUEM
MAO)

4 2. llpyxunHblid, pu3nyecKuil 1 Ma4THUECKUN MasTHUKH, MEPUOJBl UX KOJCOAHU.
[IpuBenennas anvHa ¢puzundeckoro MasTHUKa. Och moaBeca (MpuBeca) M OCh KadyaHUH
(bU3NYECKOro MasiTHUKA, UX 00paTUMOCTh. (14)

4 3. CnoxeHue TapMOHUYECKUX KojeOaHuil. MeTol BEKTOpPHOW IUarpaMmbl.
CrnoxxeHne2-x TapMOHMYECKHX KOJeOaHWl OJHOM 4YacTOThl M OJIHOTO HAIpaBIICHUS.
PesynpTupyromas ammimutyna u ¢asza Ttakux koseOanuii. CoKeHHE IBYX B3aWMHO
NEPHEHANKYJIAPHBIX TapMOHMYECKMX KOJ€OaHMH C pasHbIMM aMIUIUTyAaMu U
OJIMHAKOBOM YacTOoTON. CII0KeHHE TapMOHHYECKUX KOJIEOaHUH C OJIM3KUMH YaCTOTAMH.
(19)

4 4. 3aryxaromue konebanus. JuddepennunanbHoe ypaBHEHHE 3aTyXaroIIMX
KojebaHuii u ero pemeHue. JlekpeMeHT, JorapudMUYECKHM JEKPEMEHT U
K03 GUIUEHT 3aTyxaHus KojieOaHui. X ¢u3ndeckuil cMbICII U €TUHULBI U3MEPEHMUS.
(1)

4 5. BeiHyXaeHHble KojieOaHus. Brtopoii 3akoH HploTOHa i1 BBIHYKIEHHBIX
KoJeOaHuil. YCTaHOBUBIUMECS BBIHYXJACHHble KoneOaHusa. [uddepenunansuoe
YpaBHEHUE M €ro pelIeHuEe ISl YCTAHOBUBILIMXCS BBIHYXKIEHHBIX KOJEOaHWM st
Cilly4asl, €CJIIM BBIHY)KJAIOIIash Cuila H3MEHAETCS [0 TapMOHHYECKOMY 3aKOHY.
Amimtyaa u  (asza yCTaHOBUBIIMXCS BBIHYXKICHHbIX KojeOaHui.  Pe3oHanc.
Pe3onanchHas wacrota. I'paduku aMruTyqHOW U (a30BOM pEe30HAHCHBIX KPUBBIX IS
pa3NuyHbIX 3HaueHu KodddunrenTa 3atyxanus. (1)

4 6. Mexannueckue BoJiHbl. IHTEpdepeHnns MmexaHnuecKux BoJH.OCHOBHBIE TIOHSTHS:
BOJIHOBOE T0JI€, (DPOHT BOJIHBI, BOJHOBAs MOBEPXHOCTh, MPOAOJIBHBIE U MOINEPEUYHbIE
BOJIHBL. CBSI3b MPOJOJBHBIX W MOMEPEYHBIX MEXAHWYECKHX BOJH M HUX CKOpPOCTEH
pacnpocTpaHeHHs] ¢ YIpYrMMH cBocTBamMu cpeabl. [lnockue u cepuyeckue BOIHBI.
YpaBHeHUE TapMOHUYECKON BOJHBI (BOJHOBOTO TAPMOHUYECKOTO Jy4a). J[JTnHa BOJHBI,
€€ CBSI3b C MEpuoJoM (YacTtoToil) u ckopocThio. [loHsTue ¢a3oBoil U TpyNmnoBoi
CKOPOCTSIM BOJIHBI. BOJIHOBOE ypaBHEHHWE. 3BYKOBBIE BOJIHBI. KOTrepeHTHBIE BOJIHBI.
PasHocth xoma. MuTepdepeHiys MexaHMYeCKHX BOJIH. YcimoBus Max. m Min. mpu
unTeppeperun. Crosiune BoaHbL. (1)

5. Monekyasipuasi pusuka (4 4)
5. 1. Ilpeamet u 3amaun MosiekysipHOW (pusuku. [Ipeamer u 3agaun MOJEKYJIAPHOM
¢uzukn. MonekynspHO-KUHETUYECKas TEOPHUS BEIIeCTBA. XapaKTePUCTUKU MOJEKYI U
KOJIMYECTBA BEIIECTBA. ATpEraTHble COCTOSHHMS BEIIECTBA W WX [PU3HAKH.
CratucTiyeckuii W TEPMOJMHAMUYECKUA METOABbl B MOJEKYJISpHOU (U3UKEe U
TepMoauHaMuke. (1 1)



5. 2. DOMnOMpHUyYecKHe Ta30oBble 3aKOHbl. MOJEKYISIpHO-KMHETHYECKasi TEOpHs
uJeaNbHOro0 rasa. JlaBjaeHWE HACATBHOIO Tra3a. OMIHMPUYECKHE Ta30BbIE 3aKOHBI:
3akoHbl JlanpTOHa, boins-Mapuorra, ['eii-moccaka, [apisa, Ilackans, ABoraapo,
MenaeneeBa-KianeipoHna, TEIUIOBOE pACIIMPEHUE TBEPAbIX Teu. MaeanbHblil ra3 kak
MOJIeNIb Ta3000pa3HOro COCTOAHMS. MONEKyJIIpHO-KUHETUYECKAsT TEOPHUsS HICATbHOTO
raza. JlapneHue umaeanpHOro rasa. BeiBom ocHoBHOro ypaBHeHuss MKT wmaeanpHOTO
raza. Oproruyeckas runore3a bonbimana (1)
5. 3. TenmmooOMeH U TepMOAMHAMUYECKOE paBHOBecue. TemnepaTtypa u ee pusndeckuii
CMBICT B MOJIEKYJISAPHO-KMHETUYECKOM Teopuu. TernooOMeH U TepMOAUHAMUYECKOE
paBHOBecHE.  TepMOMETPUYECKOE  CBOWCTBO, TEPMOMETPUYECKAs  BEIWYMHA.
TepmonuHamMuueckass IIKaina Ttemieparyp. Teopema bonpliMaHa O paBHOBECHOM
pacrpesiefieHuyd SHEPruu MO CTeneHsM cBoOonabl. Uucio creneHedt cBOOOIbI. 3aKOHBI
ujeanbHOro rasza. Mzorepmuueckuii kKodhOUIMEHT CKUMAEMOCTH, TEMIIEpaTypHbIN
ko3 dunuent. ['paduueckoe mpeacTaBiIeHUE 3aKOHOB HacaTbHOTO ra3a. (1)
5. 4. CxopocTH ra3oBbIx MosieKysd. CKOpOCTH Tra30BbIX MOJIEKYI. MI3MepeHune cKkopocTu
ra3oBbix MosekyJs. OnwiT LlITepHa, METO MOJIEKYISIPHBIX MYYKOB. JIEMEHTBI TEOPUU
BEpOSITHOCTH. YacToTa W BEpOSATHOCTh. J{MCKpPETHOE M HEMPEPBIBHOE paclpe/iesieHue
BEPOSATHOCTHU. [ITTOTHOCTH BEPOSATHOCTHU. Y CIOBME HOPMHUPOBKH. TE€OPEMBI CIIOKEHHUS U
ymHOkeHus. CpefHue 3HAYeHHUs CIy4alHbIX BeNW4uH, (iaykTyanus. Pacmpenenenue
MakcBemia (mocraHoBka 3aaaud). BeiBon ¢yHKUIMM pacnpeneseHus: MOJEKYd I0
MPOEKIUSAM CKOpocTel. PU3NUeCKUil CMBICT TapameTpa (YHKIUU pacrlpeiesieHus U
MOCTOSIHHOM WHTerpupoBaHusi. Pacnpenenenne MakcBeisia B IPUBEICHHOM BHJIE.
Onpenenenue (QyHKUMH pacupeiesieHuss MOJIEKYJT 10 a0CONIOTHOMY 3HAY€HHUIO
ckopocTu. ['eomeTpuueckoe HCTOJIKOBaHWE TMOJMYyYeHHOW (QyHKuMH. PacnpeneneHue
MakcBenia B IpuBEAEHHOM BHE. PacueTsl XapakTepHbIX CKOPOCTEW MOJIEKYJ IIPU UX
XAa0TUYECKOM JIBUKEHUU: HAUBEPOSTHEWINEH CKOPOCTH, CpeAHEed U CpelHeu
KBaJIpATUYHOM CKOPOCTEM, CPEOHEW CKOPOCTH MO NPOECKLIMUHU, CPEIHETO MOIYJs
CKOPOCTH TIO MPOEKIIUU, CPETHEH OTHOCUTEILHON CKOPOCTH, U CBSI3M MEXIy HUMHU. (1
4)

6. MKT (4 u)
6. 1. bapomerpuueckas (opMyna U BbIBOJ 3akoHa bonbiMana. bapomerpuueckas
dbopmyna u BbIBOJ 3akoHa bonbimana. CBsi3b MexAy pacnpeneneHussMu MakcBemia U
bonbimana. Pacnpenenenue MakcBenna 1O 3HAUYEHUSAM KHHETUYECKOM JHEPIUMU.
Pacnpenencane Makceemia-bonpimana. (1 1)
6. 2. bpoyHoBckoe nBukeHue. bpoyHoBckoe nBrkeHue. Pacuer cpenHero kBajpara
cMernieHus: OpoyHOBCKo yacTuilsl. @opmyna DiiHmTeitHa-CMomyxoBckoro.(1 1)
6. 3. DIeMEHTHl MOJIEKYJSIPHO-KMHETUYECKON TEOPUM HEPABHOBECHBIX IPOLIECCOB.
DNEeMEHTbl  MOJEKYISPHO-KMHETHYECKOW  TEOpUHM  HEPaBHOBECHBIX  IPOLIECCOB.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHMS. PenakcalmoHHBbIE MPOLIECCHl U SIBJICHUS
nepeHoca. IddexkTuBHbIN auameTp U d3pPekTUBHOE ceueHue MoJieKyl raza. CpeaHss



JuHa ~ cBobogHoro  mpobOera. IloTeHumanbHas  KpuBas — MEXKMOJIEKYJSIPHOTO
B3aMMOJICUCTBUS. TemMrepaTypHas 3aBUCUMOCTh 3(P(HEKTUBHOTO CEUYCHHUS MOJCKYJI U
CpeIHel JUTMHBI CBOOOTHOTO TIpodera Jj1sl Ta30B M KuakocTer. (1 9)
6. 4. Juddysus. Camomuddysus. Huddysus. Camomuddysusa. Kosrdpdumment
nuddy3un, 3aBucUMOCTh Koddduimenta auddy3un oT TemmepaTypbl W JaBJICHHS.
Bsizkocts win BHyTpeHHee TpeHue. KoahuiumeHT BSI3KOCTH U €ro 3aBUCUMOCTH OT
TEMIIEPATYpPhI U AaBieHUd. Paznnune TeMnepaTypHbIX 3aBUCUMOCTEN BA3KOCTU Ta30B U
xuakocted. TemmonpoBonHocth. KoadduimeHT TemmonpoBOAHOCTH Ta30B M €ro
3aBHCHMOCThH OT TeMIiepatypbl U JaBieHus. COOTHOIIEHHE MexXay Koddduimentamu
nepenoca.(1 4, mpoBoauTcs ¢ ucnonszoBanueM MAO)

7. Tepmoaunamuka (4 4)
7. 1. BHyTpeHHsiss sHeprusi, pabora, temnoTta. HyneBoe Hadamo TepMOJIWHAMUKH.
TepmoauHaMHUUYecKre TPOLIECCH: PABHOBECHBIE MM KBa3HCTaTHUYECKUE, 0OpaTUMbIe U
HeoOpaTUMBbIe, KPYroBble WM HUKINYEecKue. BHyTpeHHss sHeprus, padoTta, TEIuioTa.
[IpuHIMTT YKBUBAJICHTHOCTH TEIUIOTHI M paboThl, onbiThl Maitepa u Jlxoyna. BeiBoj
NEepPBOro Havajia TepMOJAMHAaMUKH . (1 gac)
7. 2. TennoeMKoCTh UACANBHOTO ra3a. TermIoeMKOCTh HICATBHOTO ra3a. TermIoeMKoCTb
MpU TOCTOSHHOM OObeMe U JaBjieHuU. OHTanbmnus. BwiBon ypaBHenus PobGepra-
Maiiepa. [IpuMeHeHue epBOro Havajga TEPMOAUHAMUKN K M30MPOIIECCaM MIEaIbHOIO
raza. AnuabaTtHeiii mporiecc. Pabota uaeanpHOro rasza mpu aaumabaTHOM MpoOIEcCe.
[Monutpomnusii porecc.(1 Jaca)
7. 3. Knaccuueckas Teopus TeEINIOEMKOCTEM ra3zoB. Kiaccuueckas Tteopus
TEIJIOEMKOCTEHN ra30B U TBEPJbIX TeN (UHCIIO CTENEeHel cBoOO kI, TeopeMa boibimana
O PpaBHOpACHpPENEICHUH KUHETUYECKOM SHEpPruM IO CTEeNeHsM CBOOObI). 3aKOH
Mrononra-IItn. HenmoctaTku KiIacCMYECKOW TEOPUM TEMJIOEMKOCTA TBEPIBIX TeEIl.
DeMeHThI KBAHTOBOM TEOPUH TeIIoeMKOCcTH. (1 Jac)
7. 4. Btopoe Hauano TepMOAMHAMUKH. BTopoe Hayaio TEpMOJIWHAMUKH.
@opMyIMPOBKM BTOPOro Hadana tepmoanHamuku Knaysmyca, KenpBuna u Ilnanka.
[Mukn Kapno. BeBog pabGotel u k.m.j. wuaeanbHoro mukia Kapuo. Teopemsl
Kapno.Teopema  Knaysuyca 0  NpPHUBEOECHHOM  TEIJIOTE.  ODHTPONMUS U
TEPMOJUHAMHUYECKUNA CMBICII SHTPOIUU B UJIealIbHOM oOpaTuMoM mporiecce. (1 gaca)
7. 6. CTaTUCTUYECKHI CMBICH BTOPOr0 HadaJla TEPMOAWHAMHUKHA. CTaTUCTUYECKUU
CMBICJI BTOPOTO Hayajna TepMoJuHaMHuKu. BeiBoa Gopmyiibl BonbliMana A SHTpONUH.
3akoH Bo3pacTtanus sHTponuu Kiaysuyca. (1 gaca)

8. DiexTpuuecTBo (8 )
8. 1. DnekrpocTtaTuka. Ponap 3JI€KTpOMarHUTHBIX B3aUMOJICUCTBUN B MPUPOJE. 3aKOH
Kynona. Onekrpuueckoe mnosie B Bakyyme. HampsbkeHHocts mnona.  [IpuHnmn
cynepno3uuud. [loTok BekTopa HanpspkeHHOCTH. Teopema Octporpaznckoro - [Maycca.
DJIEKTPUUECKHE 3apsIbl KAK HICTOYHUKHU U CTOKH DJIEKTPUUYECKOrO MoJjsi. Pacuer nomnen.
Pabota CHJI DJIEKTPOCTATUYECKOTO I1OJIA. IToTreHmanbHbIi Xapakrep



AIEKTPOCTATUYECKOro Tnoyisl. Teopema O LIUPKyIsUMA. EMKOCTh yEIWHEHHOTO
npoBogHUKa. CHCcTeMBbI MPOBOJIHUKOB U UX €MKOCThb. KoHaeHcaTophl. J(U3neKTpuku B
aneKTpocTaTnyeckom nodie. [omsspusanns nuanektpukos. Bexkrop nonsgpusanuu. Ilome
B nuonekTpuke. CerHerodnekTpuku. I[Ibe3onddext. DnekTpocTpukius. DHEpPrust
B3aUMOJICUCTBUS DJEKTpUUYECKUX 3apsiioB. CoOCTBEHHass >HEprusi 3apsga. DHEpPrus
AIEKTPUYECKOTr0 MoJs. (4 4, MPOBOAUTCA € UCTIONb30oBaHeM MAQ)
8. 2. IloCTOSIHHBIA DIIEKTPUYECKHN TOK. JIBMJKEHHME DJIEKTPUYECKUX 3apsiIOB.
[TOCTOSIHHBIN 3JEKTPUUYECKUN TOK, OCHOBHBIE XApAaKTEPUCTHKU TOKa. 3akoH Oma B
muddepeHnanbHoi 1 uHTErpanbHoi Gpopmax. Croponnue cuibl. DJIC. 3akon Oma B
3amkHyTOM nemnu. [IpaBuna Kupxroda. Pabora u momHocts Toka.  [lpupoma Toka B
Metaiax. Kraccuueckas TeopHsi DJIEKTPONPOBOJHOCTH TEJI W €€ HEIOCTaTKH.
CBepXNpoOBOAUMOCTh. DJIEMEHTHI KBAaHTOBOW TEOPHUHM MPOBOAUMOCTH ITPOBOJAHHUKOB.
30HHas Teopus MPOBOAUMOCTH TBEPABIX Tell. [IOJynpOBOAHUKHA M MX MPOBOJUMOCTb.
IIpumecHass TPOBOAMMOCTH IIOJYIPOBOJHUKOB. SIBI€HMSA HA TpPaHULAX KOHTAKTA
NOJTyPOBOAHUKOB [10ynpoBOIHUKOBBIM 11O, TpaH3UCTOp. ( 4 4).

9. Marneru3sm (8 4)
9. 1. CraupoHapHO€ MarHWTHOE IOJe. B3anMoneicTBUE 3JIEMEHTOB TOKAa. 3aKOH
Ammnepa. CTaMOHapHOE MarHUTHOE NoJie. BEKTOp MarHMTHOM MHAYKIHH. 3aKOH buo-
CaBapa-Jlartacca. Pacyer MarHuUTHBIX TOJ€H (MPSAMOro TOKa, KPYroBOTO TOKa).
OcHOBHBIE CBOICTBAa MarHuTHOrO noJjs. Teopema OcTtporpanckoro - I'aycca u reopema
O UMPKYJSIUU B MarHUTHOM noJie. Cuiibl, AEMCTBYIOIIME HA TOKA B MarHUTHOM IIOJIE.
Cuna Jlopenna. Dddext Xomia. MarautHoe mnojie B BeliecTBe. MarHUTHBI MOMEHT
aroMma. [Ipeueccust Jlapmopa. Ilpupona nua- n mapamaruetusma. OnbIThl DUHIITEHHA-
ne Xaaza, bapnerra. Knaccuueckas Teopuss MO B MAarHeTHKax: BEKTOP
HaMAarHWYMBaHUs, MarHUTHas BOCHPUUMYHUBOCTb, MOJIEKYJISIPHBIE W TOBEPXHOCTHBIC
TOKM. MarauTHoe 1ose pyu HAIMYUKA MarHeTUKoB. HanpsskeHHOCTh MAarHUTHOTO TTOJIS.
Teopema o mupkynsnuu B Mmarietukax. deppomarneruku. [loctosiHubie MarHuThl. (2
q).
9. 2. DnekTpomMarHuTHas WHAYKIUS M KBA3UCTAIIMOHAPHBIE TMEPEMEHHBIE TOKH.
KBa3ucranmoHapHo€ MarHWTHOE TMoOJie. SIBIEHHWE SJIIEKTPOMATHUTHOM HWHIYKLHH.
Onbitel @apanes. 3akon @Dapages. 1-4 runoreza Makcsemna. CaMOMHAYKLIMS U
B3auMHas  WHAyKIuA. berarponsl.  KBasucraumonapueie  Toku. llomydenue
IIEPEMEHHOr0 TOKa. llenmu mepeMeHHOro TOKa, COJepIKallue CONPOTUBIICHHUE,
WHIYKTUBHOCTh, €MKOCTh. 3akoH OMa Juisl Liend IEepEMEHHOro Toka. Pe3oHaHC B
AIIEKTPUYECKOMN 1T TEPEMEHHOTO TOKa. (2 u).
9. 3. YpaBHenus: MakcBeiia 1 OCHOBHBIE CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH. DHEPTHs
MarHuTHOTO MoJis. 2-s1 runote3a Makcpeiia. Tok cMmetienus. B3anMoo0yciIOBIEHHOCTh
DIEKTPUYECKUX M MArHUTHBIX TMOJIEd. OJEKTPOMArHUTHOE TIOJE. Y paBHEHUSA
Makcgeinna. OU3NYECKU CMBICT OTAENBHBIX YPABHEHUN. DJIEKTPOMArHUTHBIE BOJIHBI.
[lonepedyHocTh  Aa€KTpoMarHUTHbIX  BOJMH. Co¢a3sHOCTh W OPTOrOHAIBHOCTH



AJIIEKTPOMArHUTHBIX BOJIH. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH. Bekrop YmoBa —
[ToiiTuHra. OKCHEPUMEHTAIBHOE MCCIEIOBAHUE DJJIEKTPOMAarHUTHBIX BOJH M HX
nosyyenue. BuOpatop I'epuna. Wsnydenwe nuHeitHoro ocuwuaropa. Kaprtuna
AIEKTPOMArHUTHOIO IIOJS JIMHEWHOro ocnwuisAropa. JlmarpaMma HanmpaBiI€HHOCTH
mznyuyenus. Illkama »snekTpoMarHUTHBIX BOJIH. [lpuHiun paaumocBszu. (2 yaca
MPOBOJUTCS ¢ Ucnosib3oBaHueM MAO).

10. OnTuka (18 v)
10. 1. IIpeamer u 3amaum onTuku. llpeamer u 3amaun onTuku. Pa3Burtune
NPECTaBICHUNA O MPHUPOJE CBETA: PENATUBHUCTCKAs (HOPMYIHPOBKA KOPIMYCKYISIPHO-
BOJJHOBOrO nyanu3ma cBera. [llkama 53JIEKTPOMAarHUTHBIX BOJH M ONTHUYECKHU
nuana3oH. BonHOBoe ypaBHEHHME W €ro pemieHue (BbIBOM). YpaBHEHUE IUIOCKOU
CBETOBOM BOJIHBI, CBOWCTBA, XapaKTEPUCTUKH M CTPYKTYpPbl CBETOBBIX BOJH
(ecTecTBEHHBIN U MOJISIPU30BaHHbIN cBeT). (1 1)
10. 2. M3ny4yeHue 3JIEKTPOMAarHUTHBIX BOJH. M3aydeHue 3IeKTPOMATHUTHBIX BOJIH.
Huarpamma uznydeHus. MoIIHOCTh M3iydeHHUs (BbIBOA). YpaBHEHHE chepHUuecKOon
BOJNHBI (BbIBOA). CTpoHTCs BOJHOBAasE 30HAa, B KOTOPOM pEIIAIOTCS ypaBHEHUS
MakcBemia U BBIBOJUTCA YpaBHEHHE cdepuueckoil BoJiHbl. Ha ocHOBEe ypaBHEHMs
c(epuUeCcKOil BOJHBI CTPOUTCS AMArpaMMma U3Jy4YE€HHs U PACCUUTHIBAETCS MOIIHOCTD
usnydenus. (1 1)

10. 3. 3akoHBl TEOMETPHUYECKON ONTHUKU. 3aKOHbl TE€OMETPUYECKON ONTHUKH,
YCTAHOBJICHHBIE HA OCHOBE ONBITHBIX MaHHBIX. [IpuHnun @®epma Kak MNPUHLHUI
HAaMMEHBILIETO BpEeMEHU. BBIBOJ 3aKOHOB TI'E€OMETPUYECKOW ONTHKM Ha OCHOBE
AJIEKTPOMArHUTHOM TEOpUU CBeTa (BOJHOBBIX MpescrabieHuit). (1 4, mpoBoauTcs ¢
ucnosas3oBanueM MAO)

10. 4. OcHOBHBIE MONOKEHUS TeOpUN DpeHENsT OTPAKEHUS U MPEJIOMIICHUSI CBETOBBIX
BOJIH Ha rpaHulle JBYX cpea. OCHOBHBbIE MOJIOKEHUsT Teopun DpeHenst oTpaxeHus u
MPEJIOMIICHUSI CBETOBBIX BOJIH Ha TIpaHule ABYyX cpel. COOTHOILICHHS aMIUIUTY]I
MaJIA0IEeH, OTPAKEHHOW WU MPEJIOMIIEHHOW CBETOBBIX BOJIH NPU NAJCHUM CBETa Ha
IpaHully JBYX cpel, BbIBOA Qopmyn @Ppenens. Ananuz ¢opmyn Dpenens 1o
amuTyaaM. 3akoH bprocrepa. MexaHu3M MOJspU3aldyd CBETa MPU OTPAKEHUH U
MpEJIOMJIEHUH Ha rpaHule AByx cpen. (1 u)

10. 5. Anamuz dopmyn @Dpenens no (azam. COOTHOIICHHUS aMIUIATY] TaJaroIIeH,
OTPAKEHHOW W MPETOMJIEHHONM CBETOBBIX BOJH MPH HOPMAJIBHOM M CKOJB3SIIEM
MaJICHUU CBETa Ha TPaHMILy JABYX cpenl (BbIBOA). BBenmenne ko3 GUIMEHTOB MaieHUs U
orpaxeHus: u3 ¢popmyn Openens. Ananuz Gopmyn dpenens o dazam. ['paduueckoe
npezacTtasienue popmya Openens.(1 1)

10. 6. SIBieHME MOTHOTO BHYTPEHHErO OTPAKEHUSA. SIBIIEHHE IMOIHOTO BHYTPEHHETO
oTpaxeHus: TeopeTuyeckoe HCClIeJOBAHUE SIBJIECHUS MTOJIHOTO BHYTPEHHETO OTPaKEHHUSI
DiiXeHBalIb/la, TTOKA3bIBAIOIIEE, YTO CBETOBAas BOJHA MPOHUKAET BO BTOPYIO Cpedy U



CYLLIECTBYET B OYEHb TOHKOM CJIO€. OKCIIEPUMEHTAJIBHOE MOJITBEPKACHUE TEOPUU
OiixenBanpaa MannaensimraMmoM. AHanus Gopmyn dpeHenst npu MOJIHOM BHYTPEHHEM
oTpaxkeHuu. BonokoHHas ontuka. (1 u)

10. 7. Unrepbepenmus cBera. MuTepdepeHius cBera. YCIOBUS BO3HUKHOBEHHS
UHTEP(PEPEHIIMOHHON KapTHHBI WM YCIOBHSI KOT€PEHTHOCTH (BBIBOJ). BrIBO ycnoBuii
MaKCHUMyMOB U MUHUMYMOB UHTEP(EPEHIIMOHHON KapTUHBI HA SI3bIKE Pa3HOCTH (a3 U
ONTUYECKONW pa3HOCTH xoja. CBsA3b pa3HOCTH (Da3 M ONTHUECKON Pa3HOCTH XOAa IpHU
CIIOKEHUM JIByX KOTepEHTHbIX BOJH. CTpyKTypa HJEaJbHOTO  BOJIHOBOTO
UHTEP(EPEHIIMOHHOTO TOJIS, IMOJIy4aeMOTo OT JBYX TOUYEYHBIX KOTE€PEHTHBIX
UCTOYHUKOB. OmpesiesieHus1 MPOCTPAHCTBEHHOM M BPEMEHHOM KorepeHTHOCTH.( 1 daca
MPOBOAUTCS ¢ uctoiab3oBaHueM MAO)

10. 8. Bugumocts HUHTEp(EPEHLIMOHHOW KapTHUHBI M €€ CBSI3b CO CTENEHBIO
KOT€pEHTHOCTU HMHTEp(EepUpYyIOMMX JIydeld cBera. BuaumocTs MHTEpDEPEHIIMOHHOM
KapTHHBI M €€ CBSA3b CO CTENEHBIO KOI€PEHTHOCTU HHTEpP(PEpUPYIOIIUX JIyuyel CBeTa.
Mupuna uHTEp(HEPESHIIMOHHON MOJOCH U Pa3MbITOCTh UHTEPHEPEHIIMOHHON MOJIOCHI.
3aBUCUMOCTh MHTEP(PEPEHLIMOHHON KapTUHBI OT a) TOJIOKEHUs JKpaHa; O)
MPOTSHKEHHOCTH UCTOYHUKA; B) CTEIIEHH MOHOXPOMAaTUYHOCTH cBeTa.(1 )

10. 9. Meroapl OCyIIeCTBICHUSI UHTEPPEPEHIIMU: METOH JAeieHUus (PPOHTA BOIHBI U
METO/]I IeJICHUs] aMIUIUTYAbl BOJIHBI KaK (U3M4ecKas OCHOBA ONTHYECKOH armapaTyphl.
MeTtoapl ocyuiecTBiaeHUs] UHTEP(EPEHIIMU: METOH JAejieHUs (PpOHTa BOJHBI U METOA
JICJICHNs] aMIUTUTYAbl BOJHBI Kak (pU3MUYecKas OCHOBA OINTHYECKOW ammaparypsl.
[Tonyyenue nHTEpHEPEHIIMOHHBIX MOJIOC PABHOI'O HAKJIOHA U MOJIOC PABHOM TOJILIHHBI.
Konbsua HetoToHa (BbIUMCIEHNE PAIMyCOB CBETIBIX U TEMHBIX KOJIEI U3 XapaKTEPUCTHK
UHTEPPEPEHIIMOHHON  CXeMbl Mojdy4yeHus konen, HproToHa). MHoromyueBas
untepdepennus. [punnun padotsl nHTEpPepeHnronHoro ¢punsTpa.(1l 9)

10. 10. Iudpaxmus ceera. [Ipuniun ['oiirenca-Openens. Judpaxius cera. [Ipunimn
['tolirenca-Openens. Meron 3o ®penenst (BbiBofa). OrmpenesieHne MaKCUMyMOB U
MUHUMYMOB TU(PAKIIMOHHON KapTHUHBI TI0 MeTo1y 30H Dpenens. Y cioBus TUPpakiiuu
®penens u @paynrodepa. (1 u)

10. 11. Audpakuusa Openenst Ha KpyrioMm oTBepcTuu u aucke. Audpaxuus Openens Ha
KpPYTJIOM OTBEPCTUU U JAUCKE (KayeCTBEHHOE MOJIydeHHE IU(PAKIMOHHBIX KapTHH).
[IatHo Ilyaccona. 3oHHas mMjacTUHKA (amMIUIMTyqHAs AUQPaKIUOHHAS KapTUHA M
dazoBas audpakimonHas kaptuna). Judpakmus Opaynrodepa Ha menu (rpaguieckoe
nojiyuyeHue IupakIUOHHON KapTuHBI). BIBOA yCIoBHII MakCHMyMOB U MHUHHUMYMOB
TUGPAKIMOHHON KapTUHBL. BinusHue IMIMPUHBI IIEIM W pa3MEpOB HCTOYHUKA Ha
nudpakioHHyo KapTuHy. (1 9)

10. 12. Teopuss audpaxuuoHHOW pemeTku. Teopus TUGPAKLIMOHHON pPEIIETKH
(zudpaknuoHHass KapTHMHA Kak  pe3ysibTaT MHOTOJY4YeBOM  MHTEp(EpeHIINH;
MPEACTABICHUE PE3YIbTUPYIOUIUX KoJieOaHU Nu(parupoBaHHOTO CBETAa HAa SKpaHE B



KOMIUIEKCHOM BHJIE; METOJI T'€OMETPUUYECKON Mporpeccuu). AHaIU3 pacrpeeaeHus
WHTEHCUBHOCTHU B TU(PPAKITMOHHON KapTUHE (YCIOBUS TITaBHBIX MAKCUMYMOB, TJIABHBIX
MUHAMYMOB ¥ TIOOOYHBIX MUHUMYMOB). MeTon pacuera qudpakiMOHHONW KapTUHBI OT
pemeTk (OnpeesieHUe MOJIOKEHUN TJIaBHBIX MAaKCUMYMOB, TJIaBHBIX MHUHUMYMOB U
NOOOYHBIX MHUHHMYMOB; YHUCJIO MMOOOYHBIX MHMHMMYMOB; pacueT HWHTEHCUBHOCTEH
TJIaBHBIX MaKCUMYMOB)(1 )

10. 13. [IBoitHO€ Jyd4emnmpenoMJICHWE, TOJspU3alMs CBETa MNpU  JBOMHOM
nydenpenomiaeHud. 3akoH Maimtoca. [IpoxoxieHue cBeTa yepe3 aHU30TPOITHBIE CPEJIbI.
JIBOWHOE JTydenpesiOMIICHHE, MOJIApU3alusl CBETA INPU JBOWHOM JIyYEIPEIOMIICHUH.
3akoH Maimoca. CTpyKTypa 3J€KTPOMarHUTHOW BOJIHBI B aHU30TPONHOM cpene. Teopus
@®peHenst ABOMHOIO JIydenpesoMJICHHS (TOJIydEHHUE ONTUYECKONW HWHIUKATPUCHI
@peHenst sl OAHOOCHBIX KPHCTAJIOB; JIyYd, BOJHOBBIE HOPMAajlud U CBA3b MEXIY
HuMu; (popmynel @Dpenensi). IlocTpoeHre BOJHOBBIX IMOBEPXHOCTEH W BOJIHOBBIX
(GpOHTOB CBETOBBIX BOJIH B aHU30TPOIHBIX KpUcTaiwax (mpuHiui [ toirenca). (1 1)

10. 14. B3aumopeiicTBUE CBETa C BELIECTBOM. B3anmoneicTBHE CBETa C BELIECTBOM.
HopmaneHass m aHOManpHas IOUCIIEPCHM. OJIEKTPOHHAS TEOpHsl Iucnepcuu. BriBon
dbopmynbl  3enbmeiiepa.  KoMIUJIEKCHOCTH — MOKazateysi  NPEIOMIICHUS,  aHaIu3
TEOPETUYECKOW TUCIIEPCHOHHOW KPHWBOM 3aBUCUMOCTH ITOKA3aTeNsl MPEJIIOMIICHUS OT
4acTOThI cBeTa. Teopus nucnepcun — Teopus nokasarens npenomiueHud. [lornomenne
cBeTa BemiecTBOM. 3akoHbl byrepa-JlamOepra u bepa. 3aBucumoctsh koddduimenta
MOTJIONIEHUS OT JJIMHBI BOJIHBI CBETa U ero ¢u3nueckuii cmbici.(1 u)

10. 15. Paccesnune Poanes u BbiBog 3akoHa Pones. IIpoxoxkiaeHune cBeTa uepes
ONTUYECKU HEOJHOPOJHYIO CpEeIy, paccesHhe CBeTa Kak sBIeHHE AUpaKIUU Ha
HEOJHOPOJHOCTSAX Cpelbl (SBIEHUE HECOOCTBEHHOTO CBEUEHHUsI cpenbl). Bums
paccesiHUsI: MOJICKYJISIPHOE, B MYTHBIX cpelax; KOMOWHAIMoHHOe. WHIUKaTPUCHI
paccesnus. Paccesinue Pasniest u BeiBoj 3akoHa Panest. [lonsipruszanus paccestHHOro cBera.
(19)

10. 16. BpamieHwe TJIOCKOCTH MOJSPU3AlMM  CBETA  ONTUYECKU-aKTUBHBIMU
BellecTBaMU. 3akoH buo. OnThyecku-akTUBHBIE BEIIECTBA. BpalieHue MmIoCKOCTH
MOJISIPU3ALMM CBETa ONTUYECKU-AKTUBHBIMU BellecTBamMu. 3akoH bro. Teopus Openens
BpallleHUsI TUIOCKOCTH MOoJsipu3aiuu. TemioBoe n3nydeHue. PaBHOBeCHOE U3JIydeHUE B
MOJI0CTH. AOCOJIFOTHO YEPHOE TEJO0, XapaKTEPUCTUKU U3Ty4CHHUS! a0COIIOTHO YEPHOTO
tena. 3akoH Kupxroda. CnextpanbHas KpuBas U3IydeHus. (2 1)

Il. CTPYKTYPA U COJAEPXKAHUE IPAKTUYECKOMN YACTH KYPCA

Temamuxa npakmuieckux u 1a60pamopHbix pabom.

IIpakTueckue 3anaTus (72 4ac.)



1.1.

1.2.

1.3.

2.1.

Tema 1. Mexanuka. KunemaTuka, TMHAMUKH TOYKH. (8 4aCOB)

Tepmometpus. TepmomeTpudeckoe Teno, TepmoMerpudeckas BennunHa. [llkama
temriepatyp ( NeNelO — 15 mo JI.T. CaxapoBy, NeNe627 — 632 mox pen. JI.B.
CuByxuHa).

VYpaBHeHue coCcTOsIHUS uaeanbHOro rasa. [Iporeccel. YpaBHEHUS MPOIECCOB B
uHTerpainbHoil U auddepenuanbHoi popme (NeNe2.7 — 2.13 nmo U.E.Mponosy,
NeNe2.27 —2.31 no W.B.CaBenbeny).

HaBnenue raza. 3axoH Ilackansg, Oapomerpuueckas ¢opmyna. ['paauent
TEMIIEpaTypbl IO BBICOTE CTOJ0a Ta3a B OJHOPOJHOM IIOJIE CHJI TSDKECTH
(NoNe2.14 — 2.21 no U.E.poaony).

Tewma 2. UneanbHblii ra3. YpaBHEHHUE COCTOSHHS HI€ATIBHOTO r'a3a. 3aKOH
HNanprona. 3akon ABoraapo. 3akoH I[lackams, Oapomerpuueckas dopmyna (8
yacoB).MonekynspHo-KuHeTHUeCKas Teopus. Pacnipenenenne MakcBemnia u
bonenmana (10 gacoB)

DyHKIUS pacrpeesieHuss BEPOITHOCTEH MTUCKPETHBIX W HETPEPHIBHBIX 3HAYCHHM
CIly4ailHOM BeNWYMHBI. BBIYKCIIEHHE OCHOBHBIX XapaKTEPUCTHK (PYHKIIUU
pacnpenenenus (NeNe2.85 — 2.86 mo W.E.HUpomoBy, NoNe2.74 — 2.78 mo
N.B.CagenbeBy).

2.2 PacnpezxeﬂeHHe Makcaejia 110 IMPpOCKIUAM CKOpOCTGfI, 110 a0COIIOTHBIM 3HAYCHUSM

2.3.

2.4.

CKOpOCTEH, B «IPUBEACHHOM» BHUAE. BBIUUCIEHUE XapaKTEPUCTUUYECKUX
ckopoctert (NeNe2.88 — 2.104, 2.108 — 2.109 nmo U.E.Mponosy, NeNe2.79, 2.78,
2.84, 2.87 no 1.B.CaBenbeBy).
OyHKIUS pacHpeesICHUs] MOJIEKYJ MO KWHETHYECKHUM SHEprusM. BeraucieHue
XapaKTePUCTUUECKUX DJHEPrMil W CpaBHEHHME UX C XapaKTEPUCTUUYECKUMU
ckopocTsiMu (NeNe2.105 —2.107 no N.E.UponoBy, NeNe2.90 o 1.B.CaBenbeny).
Pacnpenenenne bonbimana. PacnpeneneHne MOJEKynl B OAHOPOIHOM
MOTEHIMAIIBHOM TOJie, B TMOJie WHepUUaNbHbIX cua (NeNe2 109 — 2.121 mo
N.E.Uponosy). Pacnpenenenrie bonbiMana it JUCKPETHBIX 3HAUYCHHUU YHEPrUU
(Ne2.100 mo .B.CagenbeBy).

Tema 3. DyeMEeHTHI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU HEPABHOBECHBIX IMPOIIECCOB.

3.1.

3.2.

Asnenus nepeHoca (8 yaca)

OTHOCUTENBHOE YHCIIO MOJIEKYJ ra3a, MPOJIETAIOUMX MyTh S 0€3 CTOJKHOBEHUH.
Cpennsis nnuHa cBOOOMHOTO TmpobOera Mosekyn. PacmpeneneHue cBOOOTHBIX
mpoOeroB yactuil. G (HEKTUBHOE CeUCHUE B3aNMOIeUCTBUS MOJIEKYIT (NeNe2 235 —
2.239, 2.242 — 2.243 no U.E.Uponogry).

BszkocTh, TemnonpoBoaHOCT, M IudPy3us razoB. KodpduumeHTsl BS3KOCTH,
terionpoBogHocT M auddysun  (NeNe2.250 — 2.255, 2.266 — 2.272 1o
N.E.Uponory)

Tema 4. IlepBoe Hauasi0 TEPMOJMHAMUKHU. TEIIOEMKOCTb. YPaBHEHHUS NPOLIECCOB HA

OCHOBE IEPBOT0 HaYaJIa TEPMOJMHAMUKY JJI UJI€aThHBIX Ta30B (8 yacon)



4.1. Pabora, TemsoTa, BHYTPEHHSs SHEPIrus B HMHTErpaibHOM U nuddepeHnuanbHON
¢opme. Brruncienne stux tepmoauHamuueckux (yHkumi (NeNe2.25 — 2.43 mo
N.E.Nponosy, NeNe2.10 — 2.13, 2.41 — 2.56 o 1.B.CaBenbeBy).

4.2. TennoemkocTts. Uncno creneneit cBobosl. McnonszoBanue nuddepeHmanbHom
(GopMBI 3amKMcH TEPBOTO Havaja TEPMOJMHAMHUKU AJII HAXOXKJICHUS ypaBHEHUS
npouecca u TeroeMkocTu raza (NeNo2.44 — 2.56, 2.69 — 2.84 no U.E.Mpoaony,
NeNe2.58 — 2.62 no 1.B.Cagenbeny).

Tema 5. Bropoe nauano tepmonunamuku. HepaBenctBo Kiaysuyca. Dutpornus (10
4acoB)

5.1. Pacyer K.M.A. TEIUIOBBIX U XOJIOAWJIBHBIX MAIIWH, B KOTOPBIX HJI€aJbHBIN Ta3
COBEPILAET LMKJIbI, COCTOSIIIME U3 PAa3IMYHBIX HU30MPOLECCOB (HAIPUMEP: LIUKJIIbI
Huzenss u Otro). Hukn Kapuo u k.m.ja. nukia Kapro (NeNe2.122 — 2.135 mo
N.E.Uponory, NoNo2.154 — 2.160 no N.B.CaenneBy).

5.2.  HepaBenctBo Knaysuyca. UW3meHeHue SHTponMM  HOpU  OOpPATHUMBIX
KBa3MCTATUYECKUX MPOLECCaX WM OCHOBHOE YpaBHEHUE TEPMOJMHAMHKHU IS
00paTUMBIX MIPOIIECCOB B UeAIbHBIX Ta3zax (NeNe2.137 — 2.146 no U.E.MpoaoBy).

5.3. CBoOoanas sHeprus ['enbmrosbiia u padboTa uaeaaIbHOro ra3a B KBa3UCTATUYECKOM
nzorepmuaeckom nporecce (NelNe2.162 — 2.165 o U.E.Uponaosy).

5.4 Cratuctuueckuit cmbica sHTpornuu. Gopmyna bonbimana (NeNe2.164 — 2.170 no
N.E.Wponosy, NeNe2.106 —2.109 no U.B.CaBenbeBy).

Tema 6. Peanbubie ra3pl. YpaBHeHnue Ban-gep-Baanbca. TepMoauHamuka peaibHOTO
ra3a (10 gacos)

6.1. YpaBHEHHE COCTOSHMSI BaH-IAEP-BaallbCOBCKOTO Ta3a. llocrosnueie Ban-nep-
Baanbca m ux ¢usmdeckuil cmpici. KruHeTWKa NpONECCOB B peajbHBIX TIa3ax
(NoNe2.22 — 2.24, 2.212 — 2224 mo W.E.Upomomy, NeNe2.162 - 2.165 mo
N.B.CagenneBy).

6.2. [lpumeHeHnue mepBOTrO Hayajga TEPMOJWHAMUKH JJIS PEUICHUs 3aJad C BaH-IEp-
BaaJlbCOBCKUM Ta3zoM (NeNe2.57 — 2.62, 2.225 — 2.227 no U.E.UponoBy, NeNe2.166
—2.171 no U.B.CaBenbeBy).

6.3. Dddexr dxoynsa-Tomcona. Beruucnenue npupamieHusi TeMiepaTypbl BCISICTBHUE
acddekra xoynsa-Tomcona (NeNe2.63 — 2.65 mo U.E.Upoaory, NeNe2.172 —2 175
no N.B.CageinbeBy).

Tema 7. XKunkoctu. Kanumnsipusie sisenus (10 gac)

7.1. JlobaBouHOe (KanmWJUIApPHOE) JaBJIEHHWE B KUAKOCTH TMOJ TMPOU3BOJIBHOM
noBepxHocThi0. @opmyina Jlamnaca (NeNe2.171 —2.191 no U.E.Uponogy).

7.2. llpupaimenue CBOOOJHON DHEPTrUM TOBEPXHOCTHOTO CJIOS KUIAKOCTH. Pacuer
KOJIMYECTBA TeIIa, HEOOXOAMMOTOo sl O00pa3oBaHWs EIWHUIBI  TUIOLIAJN



MOBEPXHOCTHOTO CJIOS  JKUJAKOCTH TPU HM30TEPMHUYECKOM YBEJIMYEHUU €€
noBepxHocTH (NeNe2.192 —2.197 no U.E.Uponoy).



JlabopaTopHblie padoTs (36 yac.)

JlabopaTopnasi paGora Nel. Marematnyeckuiit 1 PU3NUECKUI MAITHUK.

JladoparopHasi pa6ora Ne2. M3yyeHue HeHTpOOEKHOWU CHUITbI HHEPLIUH.

JlaGopaTopHasi paGora Ne3. 3aKOH COXpaHEHHS SHEPTUU HA IPUMEPE MASITHUKA
Makcsena.

JlaGopaTtopnasi padora Ned. /[uHamuKka TBEPAOro Tejla HA MPUMEPE U3YUYECHUE
MPELECCUN THPOCKOTIA.

JlaboparopHasi pa6oTa NeS. YpaBHeHUE COCTOSHUA UAEANBHOrO rasza. ['a3oBble
3aKOHBI.

JlaGopaTopHnasi padora Ne6. Pacnipenenenrie MakcBesia mo CKOpOCTSIM.

JlaGopaTopHuas padora Ne7. OnpeneneHue OTHOIIEHUS TEINIOEMKOCTEN BO3TyXa
[P MIOCTOSTHHOM JIaBJICHUU U TTOCTOSTHHOM 00beMe.

JlabGopaTopnas padora Ne8. OnpeesieHre TEIIOEMKOCTH TBEP/IbIX TEI.

JlaGopaTopHasi padora Ne9. OnpenenieHne yaeapHOro 3apsaia 3JIEKTPOHA - € K m
METO/I0M MarHeTpoHa.

JlabopaTopHas padora Nel(). MarnutHoe noJie 3emiu.

JlaboparTopnas padora Nell. M3smepenne RLC merogoM Mocta mepeMEeHHOTO
TOKA.

JlaGopaTopHnasi padora Nel2. HccnenoBaHne NETIM THCTEPE3UCA.

Jlaboparopnasi pa6ora Nel3. DkcrnepuMeHTalbHOE OmNpeneieHue (POKYCHBIX
pacCTOSAHUI TOHKUX JIMH3.

JlaGopaTopHnasi padora Nel4. Jludpakius cBeTa Ha IICIH.

JlaboparTopHnas padora NelS. Konsua HeroToHa.

JlabopaTopnass padora Nel6. DOkcnepument @Dpanka u I'epua ¢ HEOHOBOM
TPYOKOA.

1. YYEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-MeToInYeCKOe 00EeCIeUeHHE CaMOCTOSTENBHOU PA00ThI O0YYAIOIINXCS 110
muctuminHe «Ha3Banue qucturuivHely npeactasieHo B [Ipunoxkennn 1 u BKIrO9aeT B
ceOst:

IUIaH-TpaUK BBIMOJHEHHUS] CaMOCTOSTENIbHOM padOThl MO TUCHUIUIMHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHuil JUIsi CaMOCTOSITENIbHOM paboThl O00ydYaromuxcs U
METOJIMYECKIE PEKOMEH/IAINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUS K MPEACTABICHUIO M OQOPMIICHHIO PE3yIbTaTOB CAMOCTOSITEIHHOM
padoThI;



KPUTEPUU OLIEHKH BBITIOJHEHUSI CAMOCTOSITETbHOM PabOTHI.

Tax orce, 6 dannom pazoenie HeOOXOOUMO YKA3amMb MpPYOOeMKOCHb KOHMAKMHOU
pabomwi 6 uacax (Hanpumep.: 36 uacos pabomwl 6 yeiom, Uz HUX 4 uaca ayoumopHou
pabomwi), memamuxy, cneyupuky u memooudecKue pekomMeHOayuu KOHMpOoIupyemou
CAMOCMOSIMENbHOU pabomuvl O OUCYUNTIUHE, BKIIOUASL KAK AYOUMOPHYIO (6 KOHmMaKme ¢
npenooasameiniem), max U 6HeAYOUMOPHYIO HACMb CAMOCMOSMENbHOU pabomobl

obyuarowe2ocs.

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPU BBIIIOJIHEHUM BCEX

IV. KOHTPOJb JOCTHKEHMS LEJIEN KYPCA

JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.
[Tpuem sk3amMeHa UM 3a4€T MOTYT OCYIIECTBIISTHCS B popMax:
-TECTUPOBAHUS;
-YCTHOMW ClIa4yy MAaTepHAIIa;
- 110 pe3yJbTaTaM PEUTHHTA.

Ne | Kontposmpyem OrneHovHbBIE CPE/ICTBA -
n/n ble MOJTYyJIH/ Koapb! u sTansl popMupoBaHus HalMEHOBAaHUE
pa3aensl / TeMBI KOMIIETEHIU I TEKYILIUH IIPOMEXYT
JUCLIUTUIMHBI KOHTPOJIb OYHasl
aTTecTauu
s

1 | Pazmen 1. VYcrHbil onpoc | Dk3aMeH
dusnueckue (OIIK-2) | 3uaet (YO-1) Bonpocsr
OCHOBBI 1-16
MEXaHUKH YcTHbll onpoc | DK3aMeH

(YO-1) Bompocst
Ymeer Konrponsnas | 1-16

pabora (ITP-2)

Tect (ITP-1)

YcTHbll onpoc | DK3aMeH

YO-1 Bompocsr

Braneer E(OHTp)OJ'IBHaH 1-16p

pa6ora (ITP-2)

2 Paznen 2. 3naer VYcTHbIl onpoc | Dk3aMeH
OCHOBBI (OIIK-2) (YO-1) Bomnpocst
TEPMOJIMHAMUKH 17-35
" VYcTHbIi onpoc | DK3aMeH
MOJIEKYIISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer Kontpompnast | 17-35

pa6ora (T1P-2)
Tect (ITP-1)

Braxeer YcTHbIl onpoc | DK3aMeH
(YO-1) Bompocsr




Konrponsnast | 17-35
pa6ora (TTP-2)
Paznen 3. VYeTHbli onpoc | DKk3aMeH
Onexrpocratuka | (OIIK-2) | 3uaer (YO-1) Bonpocst
Y TIOCTOSTHHBIN 36-53
AIIEKTPUYECKUI YcrHblii onpoc | DK3aMeH
TOK (YO-1) Bompocsr
Ymeer Kontponbnass | 36-53
pa6ora (T1P-2)
Tecr (TTP-1)
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Kontponbraas | 36-53
pa6ora (T1P-2)
Paznen 4. VYcrHblii onpoc | DKk3aMeH
Onexktpomarner | (OIIK-2) | 3naer (YO-1) Bompocsr
U3M 54-75
VYerHbii onpoc | Dk3aMeH
(YO-1) Bonpocst
Ywmeer Kontponbnass | 54-75
pa6ora (I1IP-2)
Tect (ITP-1)
VYcTHbI onpoc | Dk3aMeH
(YO-1) Bompocst
Bianeer Kontponbnas | 54-75
pa6ora (ITP-2)
Pedepar
VYcrHbli onpoc | Dk3aMeH
(OIIK 2) | 3naer (YO-1) Bonpocst
76-99
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bompocsr
Yueer KonrponsHast | 76-99
pab6ora (ITP-2)
VYcrHbll onpoc | Dk3aMeH
(YO-1) Bompocst
Braneer KonTtponsHast 76-9%
pab6ora (ITP-2)
Paznen 5. VYeTHblil onpoc | Dx3aMeH
BonHoBas (OIIK-2) | 3uaet (YO-1) Bonpocsr
OTITHKA 100-111
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Ymeer Konrponsnas | 100-111
pab6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
YO-1 Bomnpocsr
Braneer %(OHTp)OJ'IBHa}I 100-1111
pab6ora (ITP-2)
Pa3nen 6. VYcTHbIi onpoc | DK3aMeH
KBanrtoBas (OIIK-2) | 3naer (YO-1) Bompocsr
busnka 112-126
Ywmeer VYcTHbIl onpoc | Dk3aMeH




(YO-1) Bomnpocst
Kontponbnas | 112-126

pa6ora (T1P-2)
YcrHblii onpoc | DK3aMeH

(YO-1) Bomnpocst
Bianeer KontponbHas 112-126

pa6ora (T1P-2)

Pedepar

TurnoBble KOHTPOJIBHBIE 3aJaHUsl, METOAMYECKHE MAaTE€pUalibl, OIMPEAEISIONINE
MPOIEAYPHI OLICHUBAHUSI 3HAHUW, YMEHUU U HABBIKOB U (WJIM) OMbITA JEATEIIBHOCTH, a
TaK)Ke€ KpUTEPUH W TTOKA3aTeNId, HEOOXOIUMBIE IJIsl OICHKHW 3HAHWH, YMEHUN, HABBIKOB
U XapakTepHu3ylolue dTanbl (OPMUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOCHUS
o0pa3oBaTeIbHOM MPOTrpaMMBl, MpeicTaBieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIMUTEPATYPbI U UTH®OPMAIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIVIMHbI

OcHoBHas JuTEepaTypa
(onexmponnvie u newammvie uzoanus)
1)  Hetnad A.A., SBopckuit 5.M. Kypc ¢usuku: Yue6. moco6.— M.: Beicmi.

mik.,1989-2006 rr.

2)  Tpodumosa T.U. Kypc dpusuku: Yuebd. mocod. i By30B.—7-€. H3]1., UCIIP.
— M.: Breicmr. mik.,2002.— 542 c.

3)  Kypc ¢pusuku: YueOnuk s By3oB: B 2 T. T.1.—3-¢ u3a. crep./Ilox pen.
B.H. JIozosckoro.—CII06.: U3a-Bo «JIaup»,2003.—576 c. T.2.—3-e u3a.—CII6.: I3a-Bo
«JIanby, 2003.-592 c.

4)  Kanamuukos H.IT., CmonabipeB M.A. OcHOBBI (hu3uku: YueO. Ui By30B:
B 2 1.-2-¢ m3x. mepepad. T.1. —M.: JIpoda, 2004.—400 c. T. 2.—M.: [Ipoda, 2004.—432
C.

5)  Kanammuukos H.IT., CmouasipeB M.A. OcHOBBI (QU3NKHA. YTPaKHECHHUS U
3amaun.— M.: [lpoda, 2004.—464 c.

6)  Boubkenmireiin B.C. CoopHEK 3a1a4 110 o0miemMy Kypey ¢pusuku.—11 uzm.,

nepepad.—M.: Hayka, 1985.-384 c.



7)  UeproB A.l'., BopoOneB A.A. 3amaunuk o @usnke. YueOHoe mocodue s
CTYJICHTOB BTY30B.— 5-¢ u3Jl. mepepad. u nom. M.- Beicir. mkona, 1988, 527 c.

http://e.lanbook.com/books/38/ Baimmer M.I"., [ToB3uep A.A. Kypc oOmieit

busuku : YuebHoe nmocoodue. 2-¢ uzaa., crep. — CI16.: UzmarenbctBo «Jlanby, 2010. —
576c¢.
http://e.lanbook.com/books/163/ snues A.Jl. ®usuka : YuebHoe mocodue. 2-¢

u3 ., uctp. — CII6.: U3gaTenscTBO «Jlauby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOuuk ans By3oB: B 2 1. T. 2.

6-¢ u3a., ucnp. u gomn. / [lox pen. B.H. JlozoBckoro. — CI16: U3narenbcTBO «JIaHby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc dusuku: Yaeonuk s By30o8: B2 1. T. 1.

6-¢ u3x., ucnp. u gomn. / [Tox pea. B.H. JlozoBckoro. — CI16: M3narenbcTBo «JIaHby,
2009. — 608c.
JlonoJIHUTeILHAS JIUTEepaTypa

1) Odmutpuer B.®D., [Ipokodses B.JI. OcHorsl ¢pusnku.—M.: 2003.

2) CasenbeB U.B. Kypc obmieit pusuku: B 3 1.— M.: Hayka, 1976 — 88 rrT.

3) Cusyxun JI.B. O0uwmii kypc pusuku: B 5 . — M.: Hayka, 1974 — 88 rr. T.1.
Mexanuka.—M.: U3n-so M®TH, 2005.-560 c.

4) Janncoepr I'.C. Ontuka.— M.: Hayka, 1978.— 928 c.

5) Tenecuun P.B. MonekynspHas ¢usuka: Yued. mocobue s yH-TOB. - M3,
2-¢, nom. — M.: Bercmr. mik.,1973.—-360 ¢

6) I'epmienson E. M., Manos H. H. Kypc oOreii ¢usuku: DneKTpoJuHaAMHUKA:
Vueb. mocob. mimst cryn. ¢wus.-mar. ¢dak. mned. MH-TOB. — 2-¢ M31., nepepad.— M.:
[Tpocsemenne, 1990. — 320 c.

7) I'epmienszon E. M., Majnos H. H.,, MancypoB A.H. Kypc oOmeit dusuku:
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VI. METOANYECKHUE YKA3ZAHUSA
11O OCBOEHHIO JTUCHHAIIJIMHBI
Huciunnuaa «®u3uka» CTPYKTypupoBaHa 1o nOpuHOuny «OT YacTHOTO K

obmemy». TakoW moaXxo7q B y4eOHOM TMpoIlecce TO3BOJISIET TOCIEAOBATEIILHO
CUCTEMATU3UPOBATh 3HAHHS CTYJEHTA, YTO CIOCOOCTBYET JIydIllleMy YCBOCHHIO

JUCIUITIIUHBI. I/I3yquHe AUCHUIUIMHBI IIPEAIIojIaracTt HOCTyrIaTCJ'IBHBII\/’I nmoaxosda IIo
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MPUHIIUITY YCIOXHEHUS OT 3HAKOMCTBA C TEOPHEHM M PACCMOTPEHHUS IMPAKTUYECKHX
IIPUMEPOB, IO CAMOCTOSITENBHOTO U3YYEHHUS JUCIUTIIINHBI.

B npomecce wu3yueHuss Marepuana y4eOHOro Kypca MpearoiararoTcs
pazHooOpa3Hbie (opMbl pabOT: JEKIHMHU, TPAKTUYECKHUE 3aHATHUs, J1a0OpaTOPHBIN
MPaKTUKYM, CAMOCTOSITEJIbHAs paboTa.

Jlekuun npoBOASATCA B BHJE MPE3CHTAMM. B HUX OCBEMIAIOTCS BOIPOCHI,
COOTBETCTBYIOIIME TeMmaTtuke Jiekiuii (pasmen |). Haumbosee BakHBIC BOMPOCHI |
TEOPEMBI pa30UpPaOTCs YCTHO C y4acTHEM CTyAeHTOB. Llenb JIeKIIMOHHOTO Kypca — AaTh
3HAHMS CTYJEHTaM B 00JIacTU (PU3UKH, 3aJI0KUTh HAyYHBIE M METOJI0JOTHYECKUE
OCHOBBI JUISI CaAMOCTOSITEJIbHOM pabOThl CTYAEHTOB, MPOOYAUTH B HUX HMHTEPEC K
Oynymieit mpodeccuu.

[Ipy wu3ydyeHUM JUCHUIUIMHBI OCYIIECTBIAKOTCS TEKYILIUHA, [POMEXYTOUYHBIM U
WUTOTOBBIA KOHTPOJIb IO JUCHUTUINHE.

Texyuuii koutpoib (TK) ocHOBaH Ha ycTHOM ompoce pa3 B HeAento. OCHOBHAS 11€JTb
TK: cBoeBpeMeHHas OlIEHKa YCIEBA€MOCTH CTYACHTOB, MOOYyXKIarolias ux padoTaTh
PaBHOMEPHO, UCKJIIOYAs MAJIbIE 3arPy3KHU UJIU MEPETPY3KHA B TEUEHHE CEMECTPA.

[Ipomexxytounbsiii  kontposib (IIK) — ocymecTtBiasiercss B ¢dopMme pyOeKHBIX
koHTpoJibHBIX padoT (PKP). M tectupoBanus mo pasmgenam. Llens IIK: moOynuts
CTYJICHTOB OTYUTATHCS 3a YCBOCHHE pazjiesia NUCIUIUIMHBI HAKOMUTEILHBIM 00pa3oM,
T.€. CHayaJsa 3a IEPBBIM, 3aTEM 32 BTOPOU pazneibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJISIET CTYACHTY PACCUMUTHIBATH HA BBICTABICHUE JOCPOUYHOM HK3aMEHAIIMOHHOMN
OIICHKHM. 3a UK o0ydeHus npeaycmorperHo 6 PKP u 6 ceancoB TectupoBaHus.

Uroroseiit kouTpons mo aucturummae (MK) - sto mpoBepka ypoBHs y4eOHBIX
JIOCTHXKCHUW CTYAEHTOB IO BCEHM AUCHMUIUIMHE 32 ceMecTp. POpMbI KOHTPOJIS: 3a4eT.
[IpoBomuTCA TpaaUIMOHHBIM crocoboM. llenb HTOroBOro KOHTpOJIS: MpOBEpKa
0a30BbIX 3HAHUM JUCHUIUIMHBI, TTOJTYYEHHBIX MPU €€ W3YyUYCeHHH, JOCTAaTOUHBIX JIJIs

MOCJEAYIONIEro 00yueHus u Oyaymiei mpoeccuoHalbHON NeATeIbHOCTH.

PexoMenzanuu mo padore ¢ JUTEPATYPOM: NMPOCTYIIAHHBIA MAaTepUall JICKIUU
CTYJEHT JOJDKeH mpopaborarh. JlJis 3TOr0 B MPOIECCE OCBOEHUS TEOPETUUYECKOTO

MaTepuaia JUCIUIUINHBI CTY/ICHTY HEOOXOIMMO BECTH KOHCIEKT JICKIIUN U T00aBISITh



K JIEKIMOHHOMY MaTepualy HWH(OpMalMIO, TMOJYYeHHYI0 U3 PpPEKOMEHAyeMOit
JUTEPATyphl WU UHTEPHET UCTOUYHUKOB.

Koncnekr nexkuui peKoMeHAyeTCsl HaUMHaTh ¢ IUIaHa M3J1araéMoro Marepuala,
4yTOOBI A1 ce0s CTPYKTypHUpOBATh COOTBETCTBYIOILYIO TeMy JeKIUH. KOoHCHekT He
JOJKEH OBITh TOCIOBHBIM. JKenaTeslbHO 3alMChIBAaTh JIEKIMOHHBIA MaTepHall KpaTko,
TOJIBKO CaMO€ CYUIECTBEHHOE. PEKOMEHJOBAHO MCHOJB30BaTh MO IS 3aMETOK HIIN
BOIIPOCOB, KOTOpBIE CTYAEHT HE IOHAJI BO BpeMs JIEKLUUH, IS TOro, 4TOOBl HX
YTOYHUTh Yy TMpPENoAaBaTeNsl, HO MPEIBAPUTEIBHO IMOMNBITABIINCH HAWUTH OTBET
CaMOCTOSITENIBHO.

K nexuusM HEOOXOAMMO TOTOBUTHCS. [IJIsl 3TOrO CTYyIEHT JOJKEH IMPOCMOTPETh
Matepuan Oyayuied JeKIMu 3apaHee, OTMETUTh sl ce0s Haubojee CI0XKHBIC WU
HENOHATHbIE MaTepuaibl JIEKUWH, C TEM, 4YTOOBl 3aJaTb BO BpEMs JIEKIHUH
COOTBETCTBYIOILIME BOIIPOCHI MPENOJaBaTesto. Takoi Moaxo/1 MO3BOIUT Jierdye u oosee
JI€TaIbHO YCBOUTH JAHHYIO TUCLUILINHY.

[IpakTHueckue 3aHATHS HalleJEHbl HA 3aKpeIUIeHHuEe JIEKIMOHHOro Matepuana. K
HUM CTYJEHT JIOJDKEH TOTOBUTHCS 3apaHee CaMOCTOSITENIbHO, M3Yy4YWB IUIaH 3aHSATHS,
COOTBETCTBYIOILYIO TEMY JIEKIIMHM, PEKOMEH/IOBAaHHYIO IPENOAaBaTeseM JUTepaTypy U
BONPOCHl JUId MOATOTOBKU. IIpoBeneHHE MNpaKkTUYECKOro 3aHATHS B ayJUTOPHU
HAYMHAETCS C YCTHOIO OINpoca, TAKOW MOJXO0J JAeT BO3MOXHOCTh MPENoOJaBaTEesIO
OLIEHUTh TOTOBHOCTh CTYAEHTa K BBIIOJIHEHUIO IIOCTAaBJIEHHBIX 3a7ad B
COOTBETCTBYIOILIEH MPAKTUYECKON paboTe, a CAMOMY CTYJEHTY MOAOWTH OTBETCTBEHHO
K TOATOTOBKE K 3aHATHUIO, YTO CIIOCOOCTBYET Jy4IIEMY YCBOCHHUIO H3y4aeMOIo
MaTepua’a.

JIabopaTopHBIil TPaKTUKYM IMPOBOJAUTCS B JabopaTopusx kadeapsl puszuku. s
HOJIFOTOBKU K 3aHATUIO CTYJEHTY HEOOXOJUMO M3YYUTh METOJUYECKHE YKa3aHHs I10
naHHou paboTe. IIpu BHIOMHEHUH JA0OPATOPHON PaOOTHI CTYAEHTHI MPUOOPETAIOT
HABBIKM MPOBEACHUS (PU3MUECKOT0 3KCHEpPUMEHTa U 00pabOTKM HKCIIEPUMEHTAIbHBIX
naHHbIX. Bo Bpems 1a00paTopHOTo MpakTUKyMa CTYACHTHI 3HAKOMSITCS C YCTPOMCTBOM
Y TIPUHIIUTIAMU IeHCTBUS (PU3MUECKUX MPUOOPOB U UX PIEMEHTOB.

Bueaynutopnas camocTtosTenbHas paOoTa HaleleHa Ha yriayOleHue Hu

3aKpeIUICHHe 3HAHWW CTYACHTOB MO JaHHOW mauciuruimHe. CamocrositenbHas pabora



onvpaeTcss Ha JIEKIUOHHBIM Marepual, MaTepual NPaKTHUYECKUX 3aHATHH U
nabopaTopHbIX pabOT, KpOME TOrO JAOIMOJHHUTENIBHO CTYIEHT JOJDKeH H3y4yaTh
COOTBETCTBYIOIIYIO JIUTEpATypy 0O AUCHUIIMHE «DU3UKa», PEKOMEHIOBAHHYIO
npenojapareneM. Bua camocToATenbHOM pabOThl: MOATOTOBKA K JIEKIHUAM, K
MPAKTUYECKUM 3aHSATUSIM U K JaOOpaTOPHBIM paboTam.

PexoMeHaanum 10 TNOATOTOBKE K JK3aMeHY: [0 JIaHHOW JUCLMIUIMHE
PEeIyCMOTPEH dK3aMeH (2,3 cemecTp).

Ha 3auétHoli Hezene U B MEpPUOJ] CECCUU HEOOXOAMMO MMETh MOJTHBIM KOHCHEKT
JeKIMd U mpopaboTaHHBIE MpaKTHYEeCKue 3aHsATHs. [lepedyeHb BOMPOCOB K 3K3aMEHY
NOMEIIeHbl B (DOHJE OLIEHOYHBIX CpencTB (mpuiioxeHue 2). ['0TOBUTbCA K claye
PK3aMEHa JIyYllle CHCTEeMATHYECKH: MPOCIYLIMBAs OYEPEIHYIO JEKLHI0, MpopadoTaB

OUCPCAHOC ITPAKTUICCKOC 3aHATHC, BBIIIOJIHUB U 3allTUTUB Ha60paTOpHI>Ie pa6OTI>I.

Vil. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

s ocymiecTBiIeHUsT 00pa30BaTEIBHOTO MPOIecca NaHHOW AMCIMILINHBI JIEKIIHU
MPOBOJATCA B MYJIbTUMEIUNHBIX ayJUTOPUAX B BUJE IMPE3CHTAIMH, MPAKTUUECKUE
3aHATHS TIPOBOJATCS B ayJWTOPHSIX, JAOOPATOPHBIM TPAKTUKYM TIPOBOJHUTCS B
CHEeIUAIN3UPOBAaHHBIX JabopaTopusix Kadenpsl ¢uzuku. B MynbTUMEIHITHBIX
ayJIMTOPUSIX YCTAHOBIICHO ClIeyrolee OO0OpyJAOBaHHE: MPOEKTOP, HOYTOYK, JKpaH,

TEJIEBU30P, TOKYMEHT-KaMepa.
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HHaH-Fpa(bI/IK BBIIIOJIHEHMS CAMOCTOSITEIbHOM pa6OTI>I 10 JUCHOUIIJIIMHE

Ne Hata/cpoku Bun camocrosarenbHOM IIpumepubie | @opmMa KOHTPOIIS
BBITIOJTHCHHUS paboThI HOPMBI
n/n BPEMCHH Ha
BEITIOJTHEHHE
1 18.09-20.12 [Noxrororka k 3anstusm | 10 YcTHBIM ompoc
2 01.10-20.10 IToaroroska x 10 Tectr, PKP
TectupoBaHuio Ne 1 u k
PKP Nel
3 01.11-20.11 IMoxaroroska k 10 Tecrter, PKP
TecTUupoBaHUIONe 2 1 K
PKP Neo2
4 01.12-20.12 IloaroroBka K 15 Tectrl, PKP
TectupoBaHuioNe 3 u K
PKP Ne3
Ne Hara/cpoku Bun camocrostensHON IIpumepnsie | dopma KOHTPOJIA
BBITIOJTHEHHS paboTsI HOPMEI
n/n BPEMCHH Ha
BBITIOJTHEHHE
1 19.02- 06.06. [Moxrororka k 3ausatusim | 10 YcTHBI ompoc
2 06.03- 28.03 IToaroroska k 10 Tectrr, PKP
tectupoBanuio Ne 1 u
PKP Ne 1
3 01.04-30.04 IToaroroBka K 10 Tectsr, PKP
TecTUpoBaHuo Ne 2 1
PKP Ne 2
4 01.05-31.05 IToaroroska k 10 Tectrr, PKP
tectupoBaHuio Ne 3 u
PKP Ne 3

CamocrosiTennbHasi paboTa CTYJIEHTOB

3a1a4:;

- CTUMYJMpPOBAHUE

PUTMUYHOU

ACATCIBHOCTH B TCUCHHUC BCCTO CCMCCTPaA,

y4ueOHOH,

MO3HABATEILHOU W

HarpaBJICHA Ha PCIICHUC CIICAYIOIINUX

TBOPYECKOU



- COBEpIICHCTBOBAaHHE HABHIKOB TIOMCKA HEOOXOAMMON HAyyHOM H  y4eOHO-
METOMYECKON JIUTEPaTypBhl;

- COBEpLICHCTBOBAaHME YMEHHMI pemarh (U3HYECKUE 337aud Pa3IMYHOrO YPOBHS
CJI0)KHOCTH;

- pa3BUTHE AaHAJIMTUYECKOTO MBIIIJIEHUS] © KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH.

[Ipy mOArOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYIAEHThl HM3YyYalOT HAy4YHYIO,
y4eOHYIO U METOAUUYECKYIO JINTEPATYPy IO COOTBETCTBYIOLIEH TeMe (CM. TEMBbI 3aHATUI
MPAKTUYECKON YacTu Kypca).

IIpu mnoaroroBke k TectupoBanuto U PKP cTyaeHTBl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K MX MOATOTOBKE, MPEICTABICHHBIMU B Meauanpe3eHTauuu «Kparkuii
KypcC JeKIui no aucuuiuimHe «@Pusuka»». IIpumepnbsie Bapuantel PKP 1 TecToBBIX
3aJIaHNM, a TaKXXe KPUTEPUHU UX OLICHUBAHUS MPEICTABICHBI B MPUIOKEHUU 2 «DOHJ
OLICHOYHBIX CPENICTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

Heap: mosyunTs XOpOUIME 3HAHMS IO JIUCUUIUIMHE U HAy4YUTbCA paboTaTh
CaMOCTOSATEIBHO.

3apaum:

- IpUOOpPETEHNE HABBIKOB CAMOCTOSITEIbHON pa0dOThI € JIEKIIMOHHBIM
MaTepHanIoM;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATYPOU, TTOJI30BATHCS HHTEPHET — PECYPCAMU;

- YMEHUE aHAJIU3UPOBATh NPAKTUYECKUE 33]1a4U, CTABUTH U PEIATh aHAJIOTUYHbIC
3aJ1a4y.

PaboTta ¢ TeopeTMUecKMM MaTepHalOM JOJIKHA OCYUIECTBISATHCS HAa OCHOBE
JIEKIIMOHHOTO Kypca IUCLHUIUIMHBL. /{151 3TOro CTyAEHT NOJKEH BECTH KOHCIEKT JIEKIIUN
U YMETh paboTaTh C HUM.

Pabota ¢ nuteparypoii mpeanonaraeT caMoCTOATENbHYIO0 paboTy ¢ yueOHUKaMH,
KHUTaMH, Y4€OHBIMH  MOCOOMSIMH, Yy4eOHO-METOAMYECKHMH MOCOOMSIMH  TI0
BBINIOJIHEHUIO KYpPCOBOW pabOThl M BBIMYCKHOW KBalU(UKAIMOHHOW padoOThl, C
HOPMATHBHO-IIPAaBOBBIMM  HCTOYHMKaMu. [lepeyeHp  nuTeparypbsl:  OCHOBHOM,

JTOTIOJIHUTENBHOM, HOPMATUBHOM W HMHTEPHET-PECYPCOB MpPUBEAEH B pazaene V



«Y4uebHO-METOANYEeCKOe  OOecCTleueHne  JUCIUIUIMHBDY  HAcTosmer  pabouei
POTrPaMMBI.

YMeHue caMoCTOsITeIbHO padoTaTh € JUTEpPaTypod SBISIETCS OJHUM U3
BOKHEUIIUX YCIOBUM OCBOCHHS JUCHUIUIMHBL [lowck, wu3yueHue u mpopaboTka
JUTEPATYPHBIX HCTOYHUKOB (HOPMHUPYET Yy CTYJEHTOB HAy4YHBIM crnoco0 MO3HaHUS,
BbIpA0AThIBAECT HABBIKM YMEHHUS YUYHUTHCS, MO3BOJIAET B JIaJIbHEUIIIEM B MPAKTUUYECKOU
paboTe Mocjae OKOHYAHMSI YHMBEPCHUTETAa MPOAOKATh MOBBIMIATH CAMOCTOSITEIHHO
CBOIO KBATM(UKAIUIO W MPUOOPETaTh HY>KHBIE KOMIETEHITUHN IS JaTbHEHUIIIET0 pocTa
B npodeccum.

CamocrosiTenbHas padboTta ¢ IUTepaTypHbIMU UCTOYHUKAMU TPEOYET OT CTyACHTa
YCUTYUBOCTU, TEPIECHUS U COCPEIOTOUYCHHOCTH. YUTOOBI JIydllle MOHSATH CYIECTBO
BOIIPOCA, KEJIATEIbHO 3aKOHCIIEKTUPOBATh H3y4YaeMbId MaTepHall, CHENIaThb HY>KHbIC
MMOMETKHU, OTMETUTH BOIPOCHI JIJIsi KOHCYJIbTAIIMH C TIPETO/1aBaTEIeM.

2. IToaroToBKa K KOHTPOJbLHBLIM padoTaM.

Heab: momyduth XOpOIIME 3HAHWSA IO AUCIMIUIMHE W HAyYUThCS paboTaTh
CaMOCTOSATEIBHO.

3amaun:

- IpuoOpeTEeHNEe HAaBBIKOB CAMOCTOSITENIbHON paOOThl PEIICHHS 33714,

-  TOpUOOpEeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATYPOil, OJIb30BATHCSI MHTEPHET — PECYPCAMHU;

- YMEHHE aHAJIU3UPOBAThH MPAKTUUECKUE 3a/1a4l, CTABUTh U pPeIlaTh aHAJIOTUYHbIC
3a/1a4u.

KoHTposnbHbIe paboThl O3BOJISIIOT 3aKPENUTh TEOPETUUECKHUI MaTtepuan Kypca. B
nporecce u3ydeHus (U3UKU CTYJEHT JOJKEH BBIMIOJIHUTH B KaXXJIOM CEMECTpe TpHU
KOHTPOJIbHBIE pa0oThl. Pelenne 3amady KOHTPOJBHBIX PabOT SABISETCS MPOBEPKOM
CTENIEHU YCBOEHUSI CTYJEHTOM TEOPETHYECKOro Kypca, a OLEHKa IpernojaBareiis Ha
paboTy moMorarmT eMy J0padoTaTh W MPaBUIBHO OCBOUTH PA3IMYHBIC pa3Jieibl Kypca
¢busuku. Ilepen BbIMONHEHWEM KOHTPOJIBHOM pPAOOTBI HEOOXOIWMO BHHMATEIHHO
O3HAKOMHUTBHCSI C TPUMEpaMM PEIICHUS 3aJa4 MO JaHHOM KOHTPOJIbHOW paborte,
ypaBHEHUSIMHU U (HOpPMyJIaMH, a TAKKE CO CIIPABOYHBIMHA MaTEepUATIaAMHU.

MeToanueckue yKa3aHusi K BbINO/IHEHUIO KOHTPOJIbHOM PaboTbl.



KoHnTponbHyt0 paboTy ciiefyeT BHIMOJIHATh aKKypaTHO. [Jis MOsICHEHHsI pelIeHus
3alayd TaM, TJI€ 9TO HY>KHO, aKKypaTHO CJ/eJilaTh 4YepTeX; pelIeHue 3aJadyud |
UCTIONIb3yeMble (POPMYJIBI TOJKHBI COMPOBOXKJIATHCS MOSICHEHUSIMH; B TOSICHEHHSX K
3a/laye HEeoOXOAMMO YKa3blBaTb T€ OCHOBHBIE 3aKOHBI U (POpPMYIIbI, HA KOTOPBIX
O0asupyercs peuieHue AaHHOW 3aJaud; MPU MOJIYYECHUH pPacueTHOM GOpMysbl s
pElIeHUs] KOHKPETHOW 3a/lauyd MPHUBOJUTH €€ BBIBOJ; 3a/Ja4y PEKOMEHJYETCSl PELIUTh
CHavyajia B oOmEeM BHUZAE, T. €. TOJbKO B OYKBEHHBIX OOO3HAUEHHUAX, IOSCHSS
OpUMEHSEeMblE TNpu Hanucanuu (opmyn OyKBEHHbIE OO0OO3HAUEHUS; BBIYHCICHUS
ClIelyeT TMPOBOAUTH C IOMOINBIO TOJCTAHOBKH 33JaHHBIX YHUCIOBBIX BEIUYHH B
pacueTHy0 popmyiy. Bce He0OX0quMbIe YUCIOBBIE 3HAYEHUSI BEIMYUH JOJKHBI OBITH
BbIpakeHbl B cucreMe CH (cMm. crnpaBouHble MaTepuainbl). [1o okoHYaHue perieHus
IPOBEPUTHh EAUHMIIBI MOJTYYEHHBIX BEJIMYMH IO pacyeTHOW (opMylie M TEM CaMbIM
NOATBEPJIUTh €€ TMPABWIBHOCTh; KOHCTaHThl (DU3UUYECKUX BEIWYUH U JpYyrue
CIIPABOYHBIE IAHHBIE BEIOMPATH W3 TAOIULL.

BoinosiHenue j1a60paTopHBIX padoT.

Heab: NogyduTh XOpOUIME 3HAHUSA MO AWCLHMIUIMHE W HAy4YUThCS pabOTaTh
CaMOCTOSITEIIBHO.

3agaum:

- NpUOOpPETEHHWE HAaBBIKOB CAMOCTOSATEIbHON paldOThl MpPH  BBINOJHEHUU
71a00paTOPHOTO MPAKTUKYMa 3HAKOMCTBO C YCTPOMCTBOM U MPHUHLMIIAMU JCHCTBUS
buznyeckux npuOOPOB U UX IJIEMEHTOB,

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHON JIMTEPATYPOM, MTOJIB30BATHCS HHTEPHET — PECYPCAMU;

- YMEHHE AHAJIM3UPOBATH PE3YJIbTaThl (PU3MUECKOTO SKCIEPUMEHTA, CTaBUTh U
penaTh aHaJIOTMYHbIC 3aa4H.

[Ipn mpoxokJIeHuH J1a0OPaTOPHOTO MPAKTUKYMa KaXKIbId CTYIEHT BBINOJHSET
HECKOJIbKO JlabopatopHbix pabot. Ilepen BbImogHEHHEM J1a0OpaTOPHOM PpPabOTHI
CTYACHT JOJDKEH O3HAKOMHUTCS C METOJMYECKUMH YKa3aHHsIMH K JaHHOW palote,
MOJATOTOBUTHCS K YCTHOMY OIPOCY MO TEOPETHUECKOMY Marepuany, KOTOPBIM Tam

MPUBECH, pa3o0paThCsi C METOMUKOW MPOBEACHUS (HU3MUYECKOTO IKCIIEPUMEHTa U



O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAaHHBIX; OTBCTHUTb Ha KOHTPOJIbHBIC BOIIPOCHI,

COCTaBUTH OTHYCT.

KpuTtepun oieHKH caMOCTOATEIbHOI padoThI — 1a00paTOPHOIl padoThI

50-60 6a10B

61-75 6a110B

76-85 0aJL10B

86-100 6as10B
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KYPCOBBIE PABOTHI — HE IPEAYCMOTPEHBI.
PexomMeHaaumu no HanucaHuw U opopmiieHuI0 pedepara

Pedepar sBisieTcst onHoOM U3 GOopM CaMOCTOSITEIHHOTO MCCIICOBAHUS HAYYHOU




npo0OsieMbl Ha OCHOBE M3YYEHHs JUTEPATYyphl, TUYHBIX HAOIIOJECHUN U MPAKTUYECKOTO
ombiTa. Hamucanme pedepara momoraer  BbIpaOOTKE HaBbIKA CAMOCTOATEIHHOTO
HAYYHOTO MOUCKA U CIIOCOOCTBYET K MPUOOIICHHUIO CTYACHTOB K HAy4yHOI paboTe.

TpebGoBanus k HanmMcaHUIO U opopMIIeHHUIO pedepaTa:

- pedepar nevaraercss Ha cTaHAApTHOM Jucte Gopmata A4, neBoe noie 30 MM,
npaBoe moiie 15 mm, BepxHee u HmxkHEe — 20 MM, mpudt Times New Roman, pasmep
mpugTa 14, MexcTpounslit uaTepBai — 1,5. O0beM pedepata 10KeH OBITH HE MEHEE
15 cTpanull, BKiIIOYas CIIUCOK JIMTEPATYPbI, TAOIULIBI U Tpaduki;

- paboTa MOMKHA BKIJIIOYATh: BBEJCHHUE, TJIe€ OOOCHOBBIBACTCS AKTYalbHOCTH
poOJIeMBbl, 11eJh M OCHOBHBIC 3aJa4M HCCIEOBAHUS;, OCHOBHYIO 4YacTh, B KOTOPOU
pacKpbIBaeTCs CoJiepKaHue MPOoOIEMBbL; 3aKITIOUEHUS, B KOTOPOM 0000IIat0TCS BHIBO/IBI;
CIIMCKA UCITOJIb30BAHHOM JINTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiel HAUMHAETCSl C HOBOW CTpaHUIIbI, CTpaHUIIbI pedepara
pUCYHKaMU JOJDKHBI MMETh CKBO3HYIO HyMmepanuro. [lepBoil crpanuien sBisiercs
TUTYJIbHBIN JINCT, HOMEp CTPAaHUIbI HE IpocTaBiiieTcs. Homep nucra npocrasisercs B
LEHTpe HWXHEW yacTu Jucra. Ha3zBaHue paszmena BbIIEISETCS KUPHBIM HIpU(TOM,
TOYKa B KOHIIE HAa3BaHUSA HE CTAaBUTCs, Ha3BaHWE HE mnoauepkusaerca. Ppassl,
HAYMHAIOIIUECS C HOBOU CTPOKH, ITIEYATAKOTCA C OTCTYIIOM OT Ha4ayia CTpoku 1,25 cwm;

- B paboTe MOXKHO HCHOJB30BaTh TOJBKO OOIICTIPUHATHIE COKpAIICHUS U
YCJIOBHBIE 0003HAUYCHMUS;

- ipu O(pOPMJICHUU CCHUIOK CJIEIYEeT COOJII0aTh CIEMYIONIUE MPABUIIA: IIUTATHI
MPUBOMASITCS C COXPAHEHHEM AaBTOPCKOTO HAMHMCAaHUS U 3aKII0YaloTCS B KaBBIYKH,
KaKJas 1UTaTa J0JHKHA COMPOBOXKIATHCS CCBHUIKON Ha WCTOYHUWK, MPU IUTUPOBAHUU
TEeKCTa B KBaJPATHBIX CKOOKaxX YKa3bIBAETCS CChLIKA Ha JIMTEPATYPHBIM MCTOYHHK II0
CIIUCKY HCIIOJb30BAaHHOW JIUTEpPaTyphl U HOMEP CTPaHUIIbI, HA KOTOPOH IOMEIIEH B
9TOM MCTOYHHUKE [IUTUPYEMbIH TeKCT, Harpumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPHhI NOJKEH BKIKOYATh HE MeHee 1) MCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B YaChl CAMOCTOSTEIHLHOM
paboTHI.
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IHacoopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

(HamMeHOBaHME AUCIUIUINHBI, BUI IPAKTUKH)

Kon | (¢opmyaupoBka | ITanbl (OPMUPOBAHNA KOMIETEHITHH
KOMINETEeHIIHH
IIK-24 - cnocoOHOCTh U | 3HAET OCHOBHBIC (DH3UYECKHUE 3aKOHBI 1
TOTOBHOCTh MMOHUMATh u KOHIIETIIVH; 3aKOHBI
aHaM3UPOBATh  MPOLECCHl U KJIACCUYECKON MEXaHUKH,
SIBIICHUSI MOJIEKYJIIPHOU BKHEUIINE KOHUEIIUU
ouodusukw, MEXaHU3MBbI CTaTHCTUYECKON (DU3UKU U
BO3HUKHOBCHHSI B  OpraHu3Me TEPMOVMHAMUKH;
MATOJIOTHIECKUAX MIPOIIECCOB, HamboJee BaXXHbBIE I
0OyCIIOBIIGHHBIE  HApYIICHUEM (hyHIaMeHTaTbHBIC JOCTKEHUS
CTPYKTYPBI u GyHKIIH (u3nueCcKoil HayKH;
MaKpOMOJIEKYJ,  HCIIOJIb30BaTh
METOABl  (CreKTpodhOoTOMETpHS,
CHEeKTpo(IyOpUMETpHS,
MarHUTHO-PE30HAHCHAsI
ToMorpadus (MPT),
KOMIIbIOTEpHAs TOMOI‘pa(bI/Iﬂ VYMmeet IIPUMEHATH q)HfSH‘IeCKI/Ie 3aKOHBbI
(KT), MOJICJIMPOBAHUE K aHaJTM3y HanboJjee BaKHBIX
CTPYKTYPBI 0EIKOBBIX MOJIEKY C YaCTHBIX CIIy4acB U HpOCTCﬁmHX
HACTI0JIb30BaHUEM 3ajaq;
BBIYHMCIIMTEILHOM TEXHUKH, MMPOBOOWTDH N3MCPCHU
WH(ppaKpacHasi  CIIEKTPOCKOIHS (hU3UIECKUX BEJIMYUH 51
(MKC), ANIEKTPOHHBIN OIICHKY MOIPEIIHOCTEN
napaMarHUTHBIH €30HaHC i
(SIE[P), H}Z[epHO-MaII)“HI/ITHHﬁ HMEPEHITE
pe3onanc (SIMP), kommnbroTepHas
nepmorpadus (KJ), mucnepcus
onrtuyeckoro Bpamienus (JIOB) B
HAy4YHO-UCCIIEZOBATENbCKOH U
JIMATHOCTHYECKOW JAESITETHHOCTH.

Bnageer OCHOBHBIM JKCIIEPUMEHTATEHBIM

MaTepHajIOM, OCHOBHBIMH
HaBBbIKaMH [OMCKA HAyYHOU
WHPOpMAIUK, HEOOXOAUMOTO
JUTSE pa3pabOTKH COOCTBEHHBIX
IIPOEKTHBIX PELICHUN B
HCCIIEAYEMOM IIPEIMETHOM
oOnactu




MK-25 - cnoocobHocTs W | 3Haer OCHOBHBIE TOJIO’KEHUS

TOTOBHOCTB MOHUMATD U KJIACCUYECKOM

aHaM3UpoBaTh Ouoduznveckre 3IIEKTPOANHAMHKH, TEOPHIO

u (hHM3UKO-XUMUIECKHC KOJIeOaHW W BOJH, HMCXOIHBIC

MPOIIECCHI u SIBJICHUS, MPUHLMIIBL KBaHTOBOMU

NPOMCXOSIINEe B KIETKax MEXaHUKH;, OCHOBHBIC ITOHSTHUS

pa3IMYHBIX TKaHEH oOpraHu3Ma (M3UKH aTOMOB, aTOMHOTO siipa

yenoBeka (BUABI  TpaHCIIOpTa W 3JIEMEHTapHBIX YaCTHUIl; CBS3b

pPasNMYHBIX  BEIECTB  4epes ¢bu3uKu c TEXHUKOH,

KIJIETOYHBIE MeMOpaHBI, MIPOU3BOACTBOM, JIPYTHMUA

MEXaHHU3MBI TeHepaIun HayKamH,

MeMOpaHHBIX MOTEHIINANOB,

MEXaHU3MBI ﬂeﬁCTBHH YMmeet IIPUMCHATHh CBEACHUS U3

pasIUYHBIX aHTHOMOTHKOB Ha SJICKTPOAMHAMUKHU, TCOPUH

IIPOHULIAEMOCTh KJIETOYHBIX KoyeOaHuii 1 BOIH, QH3NKH

MeMOpaH, MEXaHU3MbI 4TOMHOI0 s/ipa IIpH PCLICHUH

KJIETOYHOU pelenium, KOHKPCTHBIX 3a1a4;

MEXKKJIETOIHbIE

B3aUMOJICHCTBUS), a  TaKke

MeToabl uXx uccienoBanus (D11P,

AMP, KO, OB, HKC,

ononokannonnsiii Metoz (BJIM),

ANEKTPONPOBOAHOCTD KIETOYHBIX

MeMOpaH, ANEKTPUICCKHMA

MPOGOi, KATOPHMETpHST). Brnageer HaBBIKaMU paboThI ¢ MpUOOpaMH;
OTIBITHBIMU (paKTaMH, KOTOPBIC
JIeKaT B OCHOBE HanboJee
BaXHBIX (PH3MYECKUX 3aKOHOB

MK-26 - cnoocobHocts W | 3Haer OCHOBHBIE METO/IbI U TIPUEMBI

TOTOBHOCTh aHaJM3MPOBATh npoBeJieHus (PU3NIECKOTO

MIPOIIECCHI u SIBIICHUS, AKCIIEPUMEHTA, U JIEMEHTapHBIC

u3ydaeMble MEIUIUHCKOM croco0bl 00paboTKH

onoduzukoir  (Omoduzmueckue SKCTIEPUMEHTAIBHBIX JaHHBIX;

MEXaHU3MBI BO3HUKHOBEHHS YCTPOWMCTBO W MIPUHIIUTIBI

BHEIIHUX DJIEKTPUIECKHUX MOJIEH neicTBust pU3mUecKux MpruOOpoB

TKaHeu 5 OpPraHoB, 1 DJIEMEHTOB;

ounoduznueckue OCHOBBI

perucrpanuu

anexkTpokapauorpamMmmel  (OKI),

KJIETOYHBIH reHe3 OKT, | Vmeer NPOBOIUTH Hu3Mepenns

KJIETOUHBIH ['CHE3 (pusnyeckux BeJIUMYHH H

3neKTp03Hueq)anor13aqu (Barn), OLEHKY norpeuHocreii

MEXaHMYECKHE CBOMCTBA MBIIII, W3MepeHHuii;

KOCTe M CTEHKH KPOBEHOCHBIX
COCY/IOB, OHMoOMeXaHUYECKHE
SIBJICHUS B JICTKHUX,
FeMOJIMHAMHYECKUE  MPOILIECCHI,
MEXaHU3MBI TpaHCIIopTa
BELIECTB yepes SMUTEINUN
KUILIEYHUKA, He(pOHOB,




aJTbBEOIT)

Bnaneer

HaBbIKaMH PCHICHUA

HUCCIICO0OBATCIBCKUX 3a1a4

Ne | Kontpomupye OneHoYHbIE CPEICTBA -
n/n | wmbie moaynu/ | Kozasl u aTamsl popMupoBaHUs HauMEHOBaHHE
pasnensl / KOMITCTCHITH I TEeKYIIUHA KOHTPOJIb | TIPOMEKYT
TEMBI ouHas
T CIIATUTHHBI aTTecTanu
s

1 Pasznen 1. VYcTHBIH onpoc DK3aMeH
duznyeckue (TIK-24, 3naer (YO-1) Bompocsr
OCHOBEI [1K-25, 1-16
MEXaHHUKHU [1K-26)

VYcrHbIl onpoc DK3aMeH

(YO-1) Bompocsr
Ymeer Kontponsnas pabora | 1-16

(TIP-2)

Tect (ITP-1)

VYerHbll onpoc DK3aMeH

(YO-1) Bompocst
Bnaneer Konrponbnas padora | 1-16

(TTP-2)

2 | Pazmen 2. (TIK-24, 3naer YCTHBIN ompoc DKk3aMeH
OCHOBBI T1K-25, (YVO-1) Bomnpocsl
TEPMOTMHAMH | [TK_6) 17-35
KU U YcTHBII onpoc OK3aMeH
MOJICKYJISIPHOM (YO-1) Bompocsr
puzuxu Ymeer Kontponshas pabora | 17-35

(TTP-2)

Tect (TTP-1)

VeIl onpoc DK3aMeH
Braneer (YO-1) Bompocsr

KonrponsHas pabora | 17-35

(TIP-2)

3 Paznen 3. (TTK-24, VYcrHbIl onpoc OK3amMeH
DnekTpocTatd | [IK-25, 3HaeT (YO-1) Bomnpocht
Kau TTK-26) 36-53
MTOCTOSTHHBIN VYeTHbI onpoc DK3aMeH
AIIEKTPUUYECKHU (YO-1) Bonpocst
it TOK Ymeer KontponsHas pabora | 36-53

(TTP-2)

Tect (ITP-1)

YcerHbIi onpoc DK3aMeH
Bnaneer (YO-1) Bonpocht

KonrponbHas pabora | 36-53




(TIP-2)

Pasnen 4. (TTK-24, VYcTHbIH onpoc DK3aMeH
Onekrpomarse | [[K-25, 3Haer (YO-1) Bompocsr
THU3M T1K-26) 54-75
VYcerHblii onpoc DK3aMeH
(YO-1) Bomnpocst
Ymeer KonrtponbHas padora | 54-75
(TTP-2)
Tect (I1P-1)
VeIl onpoc DK3aMeH
(YVO-1) Bonpocst
Bnaneer Konrtponbnas padora | 54-75
(TIP-2)
(TTK-24, VYcerHblii onpoc DK3aMeH
[1K-25, 3HaeT (YO-1) Bomnpocst
T1K-26) 76-99
VYcrHbIl onpoc DK3aMeH
(YO-1) Bompocsr
Ymeer Konrponwnas pabora | 76-99
(TIP-2)
VYcrHbIl onpoc DK3aMeH
Braneer (YO-1) Bompocst
KonrponsHas pabora | 76-99
(TIP-2)
Paznen 5. (TTK-24, VYcrHblii onpoc DK3aMeH
BosHoBas [1K-25, 3Haet (YO-1) Bompocst
OIITHUKA T1K-26) 100-111
VYcrHbIl onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Kontponsnast padora | 100-111
(TIP-2)
VeIl onpoc DK3aMeH
Braneer (YO-1) Bompocsr
KonTponpnas padora | 100-111
(TIP-2)
Paznen 6. (TTK-24, VYcrHbIl onpoc DK3aMeH
KBanrtoBas TIK-25, 3Haer (YVO-1) Bonpocsr
¢duznka TTK-26) 112-126
YceTHBI onpoc DK3aMeH
(YO-1) Bompocst
Ymeer KontponbHas padora | 112-126
(TTP-2)
VYcrHbIl onpoc DK3aMeH
Brazeer (YO-1) Bomnpocst
KontponsHast pabora | 112-126

(TTP-2)

IlIkaJia oueHUBaHKUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI




Kon u Jranbl ((pOpMUPOBAHUSA KpUTEepUM MoKa3aTeJu
dopmyaupoBka KOMIIETEeHIIU U
KOMIeTeHIHH
IK-24 - 3HAHUE CrniocoOHOCTB
CIIOCOOHOCTR u OCHOBHBIE (hU3UIECKUX chopmyIupoBaTh
FOTOBHOCTH ¢busnueckue 3aKOHOB; OCHOBHBIC (pr3HuecKue
IIOHUMAaTh u .
3aKOHBI; OCHOBHBIX 3aKOHBI;
AHAJIN3UPOBATH
IPOLIECCHI U SBICHHS OCHOBHBIC METOJ0B U CIOCOOHOCTH MPOBECTH
MOJEKyISAPHOM METOMBI 1 IPHEMOB (U3NYECKUIA IKCTIEPUMEHT
onodusnkm, TIpHCMBI IPOBEICHUS U OCYILIECTBUTH 00pPabOTKY
MCEXaHU3MbI IIPpOBCACHUA
BO3HUKHOBCHHA B (bI;)/KH/ILIeCKOFO (bHSquCKoro BKCHepHMeHTaﬂbHBIX
IKCIIEPUMEHTA U .
OpraHusMe SKCIePHMEHTA M | JIAHHBIX; CIIOCOOHOCTb
MaTOJIOTHYECKUX CITOCOOBI 606 chopmyIupoBaTh
00paboTKH
HPOLECCOB, 00paboTku P OCHOBHEIC B3aMMOCBSI3U
IKCIIEPUMEHTAIIbH
obycoBAeHHbIe 3HacT OKCTICPUMCHTAIIb P (bU3UKH C TEXHUKOH,
HapyIIEHUEM o . BIX JIAHHBIX;
CTOVKTVDDL ;| (IOporoBIi HBIX TAHHBIX, IIPOM3BOJICTBOM U
PYKTYp yPOBCHE) OCHOBEI 3HaHUE OCHOB
KIUH UMHU HayKaMH
®yH 1 B3aUMOCBSI3U B3alMOCBA3HU ApYT yK
MaKpOMOJICKYT, HanboJIee BaXKHbBIC U
HCIIONB30BATE (bu3HKY C busuKU ¢ FR——
METOBI TCXHHUKOH, TEXHUKOM, (Z:I:{ . F—
JTOCTIOKECHUS (PU3HUECKON
(cmexTpodoTomMeTpH HPOUSBOACTBOM M | 56y3801CTBOM 1
q, JIPyTUMH o HAaYKH
CHEKTPOGITyOPUMETP HayKaMu
us, MarHMTHO- Hambomee HayKaM#
pe30oHaHCHas BAKHBIE H Hanboee
tomorpadpus (MPT), dyHmaMeHTanpH | BOXHBIC U
KOMIIbIOTCPHAA ble JOCTHKeHHs | PyH/IaMEHTaIbHBI
tomorpadus  (KT), o
¢busndeckoi ¢ IOCTH)KEHUS
MOACIIUPOBAHUC o
e —— HayKu buznueckoi
OEJIKOBBIX MOJIEKYII C HayKH
UCIIOJIb30BaHUEM YMEHHE Ha CIIOCOOHOCTH PEUIUTh
z:?HH;;II?TeHBHOH IPUMEHATH OCHOBE 3aj1avy,
H q)paKp’aCHaﬁ 3aKOHBI GU3UKKA | QPU3NYECKUX BOCII0JIb30BABIINCH
OCHOBHBIMH (PH3UYIECCKIMH
CHIEKTPOCKOMHS! JUIs OOBACHEHHUS | 3aKOHOB PElIaTh ¢ :
(UKC), Pa3IMYHBIX 3a/1241; YMEHHe 3aKOHAMM; CTIOCOOHOCTS
i ; MPOBECTH HUBNICCKUI
DIEKTPOHHBIH TIPOIECCOB; HCIIONE30BATE poBecTH dusntec
napaMarHUTHBIM IIPUMCHATD 9KCIOEPUMCHT U
METOJIbI U
pe3oHaHC (OI1P), JIOTUYECKUE OCYUIIECTBUTH 06pa60TKy
ﬂﬂepHO'MarHHTHBIﬁ YMeeT HpI/IeMBI HpHeMLI 3KC1‘[epI/IMeHTaJ'II)HI)IX
pesonanc  (AMP), | (qponpuHyTEIi | MBIILIEHHS - IIPOBENCHUA JIAaHHBIX; HAYYHO
b
KOMITBIOTEpHAS
K ) aHaJIU3 U CUHTE3 | (pu3mvecKoro 060CHOBLIBATE
pepmorpagus - (KAL), IIpH peIICHUN IKCTIEPUMEHTA U
mcnepenst sanau: MIPUHIMAEMbIE METO/IbI
ONITUYECKOTO Ha ‘{HJO CIIOCOOBI pewenus
Bpamenus (J1OB) B Y 00paboTkH npodeCCHOHATBHBIX 3a1a4
HAYqHO- 000CHOBBIBATh
AKCIIEPUMEHTATBH
HCCIIe/I0BATENIbCKOM HPUHAMACMBIC _
W IMAarHOCTHYECKOMN MeTojIbl pemenus | bIX AaHHBIX,
IEeSTEIbHOCTH. npodeccroHanbH | YMEHHE
IK-25 - BIX 3a]1a4 [IPUMEHSATH
CIIOCOOHOCTH u

JJOTHYCCKHUC




TOTOBHOCTh
MMOHUMATh "
aHAJIM3UPOBATH

onmodusnueckue - u
(PM3UKO-XUMUYECKHEC

MPOILIECCHI u
SIBIICHUS,
MIPOUCXOSIIINE B
KJIETKaX Pa3IUYHBIX
TKaHel  opraHuzMma
YeIoBeKa (BUOBI
TpaHCHOpTa
Pa3IUYHBIX BEIICCTB
gyepes KIJIETOYHBIE
MeMOpaHBbI,
MEXaHHU3MBbI
reHepan
MeMOpaHHBIX
MOTEHIIHAJIOB,
MEXaHHU3MBI

NEHCTBHS pAa3THIHBIX
AHTUOMOTUKOB Ha
MIPOHUI[AEMOCTh
KIIETOYHBIX
MeMOpaH,
MEXaHU3MBI
KJIETOUHOU
penentuu,
MEXKJIETOUHbIE
B3aUMOJICHCTBHS), a
TakK€ METOABl WX
uccnenosanus (OI1P,
AMP, KA, OB,
HKC,
OHMOJIOKAIIMOHHBII
METOH (bJIM),
AJIEKTPOTIPOBOTHOCTh
KIIETOYHBIX
MeMOpaH,
3JIEKTPUUECKUN
po0Ooi,
KaJIOpUMETPH).

IIK-26 -
CII0COOHOCTH u
TOTOBHOCTE
aHAJIM3UPOBAThH
MPOLIECCHI H
SIBIICHUS, U3y4aeMbIe
MeIUITMHCKOMN
ounou3ukon
(Obnoduznueckue
MeXaHU3MBI
BO3HHUKHOBEHHUS
BHEIITHUX
ANEKTPUIECKHIX
mone TKaHEH |
OpraHoB,

MIpUEMBbI
MBIIIICHHUS -
aHaJlu3 U CUHTE3
IIPU pEelICHUN

BIIaJIeeT
(BBICOKUIA)

METOJIaMHU
TEOPETUYECKUX U
IKCIIEPUMECHTAITh
HBIX
HCCIIEIOBAHUN B
¢busnke;
HaBBIKaMU
pelieHus 3a1a4
npo¢eCCHOHAIIbH
OU JIeATEeNbHOCTH
C TIPUBJICYECHUEM
COOTBETCTBYIOIIE
ro pu3uKo-
MaTeMaTHIeCKOT
0 ammapara

3aJ]a4;
Hay4HO

000CHOBEIBATH

MPUHUMAEMbIE

METO/IbI PEIICHHS

npodeCCHOHAIIbH

BIX 3a7a4

BIIQJICHUC CIOCOOHOCTH ITPOU3BECTH
HaBBIKAMH BBIOOP ONTHMAJIBHOTO
BBIOOpa crioco0a perIeHus 3a1a4,
OITHMAJIBHOTO CIIOCOGHOCTE

IIyTH peLICHIA HCIIOJIL30BAHUS

3a/a9 M IIPUCMOB | by cnuTenbHBIX

[POBEICHUSA
¢du3nyecKoro
HKCIIEPUMEHTa U
croco0oB
00paboTku
AKCIIEPUMEHTAIbH
bIX JAHHBIX C
HCIIOJIb30BaHUEM
BBIYHCIUTENbHBIX
porpamm;

porpaMM Ipu 00paboTKU
IKCTIEPUMEHTAIBHBIX
JTaHHBIX TIPU IPOBEACHUH
(hbu3mIecKoro
IKCIIEPUMEHTA;




onodusngeckre
OCHOBBI
perucTpanuu
AIEKTPOKAPIUOTPaM
MBI (BKD),
KJICTOYHBIN reHe3
OKT, KJIE€TOYHBIN
reHes
ANeKTpO3HIehanorpa
¢bun (B30,
MEXaHUYECKHe
CBOMCTBa MBIIIIII,
KOCTEH U CTCHKH
KPOBEHOCHBIX
COCY/IOB,
OHoMexaHU4YeCKue
SIBJICHUS B JICTKHX,
reMOJJUHAMHYECKHE
MIPOIIECCHI,
MEXaHU3MBI
TpaHCIIOPTa BEIIECTB
yepes SMUTENIAN
KUIIICYHUKA,
He(hPOHOB, aTbBEONT)

MeToauuecKux PEKOMEHIANUH, OIIPCACTAIOIINX MPOHEAYPbI OHCHUBAHUA

pe3yJabTaTOB OCBOCHHUA TUCHMUIIJINHBI «Pu3zukar»

[Ipy u3ydyeHUM IUCUUILIUHBI OCYLIECTBIISIIOTCS TEKYLIMHA, MPOMEXKYTOUYHBIA H
WUTOTOBBIM KOHTPOJIb M0 JUCHHUIUIAHE.

OueHoYHbIC CpeAcTBa IS INPOMEXKYTOYHON arrectamuu. lIpomexyrouHas
aTrTecTalys CTYIEHTOB IO auciuimHe «Dusnka» npOBOAUTCS B COOTBETCTBUM C
JIOKaIbHBIMU HOpMAaTUBHbIMU akTamMu [IBDY u aBnsercs o0s3aTenbHOM.

B cootBerctBUM ¢ paboynM Y4eOHBIM IUIAHOM IO HAINpPABJICHHUIO MOJATOTOBKHU
30.05.02 Menuuunckas Ouodu3nKa BUJaMu MPOMEKYTOUHON aTTECTALIMK CTYJIEHTOB B
npoliecce U3yyeHus TUCHUTUIMHBI « DU3HKay ABJIETCS 9K3aMeH (5 cemecTp).

DK3aMEH MOJKET MPOBOJIUTCA KaK B BHJIE YCTHOIO, M TaK MMCbMEHHOrO ompoca. Llensb
UTOTOBOTO KOHTPOJIS: MPOBEpKa 0a30BbIX 3HAHMM TUCHUIUIMHBI, TOJYYEHHBIX MPHU €€
U3y4YEeHUH,  JIOCTaTOYHBIX  JUIsl  Mocienymomero  oOydeHus W Oyayuiei

poheCCHOHAIBHOU eI TCIIBHOCTH.



Texkymas arrecTtanmusi CTYAeHTOB. Tekymias aTTecTalus CTYACHTOB IO

nucuumuinHe «Pu3uKay MPOBOJUTCS B COOTBETCTBUU C JIOKAJIBHBIMH HOPMATHBHBIMU
aktamu JIBDOV u sBasercs 00s3aTeIbHOM.
Tekymas aTrrectanus Mo AUCHUIUIMHE «DPU3MKa» MPOBOAUTCS B (opMe KOHTPOJIBHBIX
padot, naboparopHOro mnpakthukyma H yctHoro ompoca (YO-1) mo oOleHHBaHHIO
(baKkTHYeCKUX pe3yabTaTOB OOYYEHUS CTYACHTOB M OCYIIECTBISIETCS BEAYIITUM
npernojgaBaTesieM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIAOT:

e yycOHas JUCHUIUIMHA (AaKTUBHOCTb Ha 3aHATHUAX, CBOEBPEMEHHOCTH

BBITIOJTHEHHUS Pa3JIMUHBIX BUIAOB 3aJaHUMN, TTOCEIIAEMOCTh BCEX BUOB 3aHITHI
M0 aTTECTyeMOM JUCIUILINHE);

® CTeIeHb YCBOCHUS TCOPETUUCCKUX 3HAHUM;

® YPOBEHb OBIIAJICHUS MPAKTUYECKUMH YMEHHUSIMU U HAaBBIKAMU 110 BCEM BHUJaM

y4eOHOM padOoThI;

® PE3yNBTATHl CAMOCTOSATEILHON paOOTHI.

OrneHka OCBOGHHS YYEOHOW IUCIUIUIMHBI «DU3HWKa» SBISETCS KOMILICKCHBIM
MEpOTIPUATUEM, KOTOPOE B 0053aTEIIbHOM TMOPSAKE YYUTHIBACTCS U (PUKCUPYETCS
BEIyIIUM TIperoaaBaTesieM. Takue MoKa3aTenn dTOM OIEHKH, KaK MOCEIaeMOCTh BCEX
BUJIOB 3aHSTUI U CBOEBPEMEHHOCTD BBITIOJIHEHHSI J1a0OPATOPHBIX PaboT PUKCUPYETCS B
YKypHaJie TIOCEIIeHUS 3aHATUH U B TpaduKe BHITIOJHEHUS KOHTPOJIBHBIX pa0oT.

CrereHp YCBOSHUS TEOPETHUCCKUX 3HAHWUN OIICHUBACTCS TAaKMMHU KOHTPOJbHBIMHU
MEPOTPUATUSIMH KaK YCTHBIM OMPOC U, BHITIOJHEHNEM KOHTPOJIBHBIX pa0oT.

YpoBeHb OBIAJCHUS TPAKTUYSCKUMH HaBBIKAMH W YMCHHUSMH, PE3yIbTaThl
CaMOCTOATENLHON paboThl OIEHUBAIOTCA pPabOTOM CTyJeHTa Haja JabopaTOPHBIM

MPAKTUKYMOM, €ro 0(popMIICHHEM, TIPEICTABIICHUEM K 3al[UTE U caMma 3alluTa.



Bomnpocsl Ha 3K3amMeH

Baok 1-5. Tembr Ne 1-49.
Qusuxa u opyaue HayKu:

Ou3HKa B CHCTEME €CTECTBCHHBIX HAYK.
Om3IYeCcKrue METOIBI H3YUCHUS CTPOCHUS 3eMITH.
®du3rka 1 MaTeMaTHKa.

dwu3rKa 1 TEXHUKA

®u3nKa 1 HAyYHO-TEXHUYECKUI NIPOrpecc

A A

Temwt pabom no mexanuxe

Hepeﬂﬂmueucmcme osudicerue

ﬂeuofceﬂue mei nepeMeHHoﬁ MAcCChol.
6. PeakrtuBHOE JABUIKCHUC.

7. TpeHI/Ie 1 €T'0 POJIb B ’)KU3HU U TCXHHUKC.
8. TpeHI/Ie B XXMJIKOCTAX U ra3ax.

Penamusucmckoe OSMOfCBHue

9. 3emus Kak HEHHEPLHUATIbHAS CUCTEMA OTCUETA.
10. Kunemaruka CTO.

11. JMunamuka CTO.

Tepmoounamuxka u MKT
12. Bropoe Hayano TEPMOAUHAMHUKH M TEIUIOBBIC MAIIHHBI.
13. Hcropust co3naHust KIIACCHUECKOM TePMOTMHAMHUKI
14. Hcropus co3aaHusi MOJIEKYJISIPHO—KHHETHIECKOH TEOPHH CTPOSHHUS BELIECTBA.
15. Temmneparypa U METO/BI €€ U3MEPCHUSI.
16. TemuroBbIe CBOICTBA KPHCTAILIOB.
17. Hcnone3oBaHHE THAPOTEPMATBHBIX HCTOYHUKOB SHEPTUH.
18. TepmoanHaMHKa U IPOOIEMBI YKOJIOTHH.
19. TepmoanHaMHKa HEOOPATHMEIX IIPOIIECCOB.
20. ®wuznka HU3KUX TeMIiepatyp. MeTo/pl MoTy4YeHus, MPUMEHEHHE B (PH3HUKE, TEXHHUKE U METUINHE
21. CamoopraHu3anys 1 Xaoc (TepMOJMHAMUKA HEPaBHOBECHBIX IIPOLIECCOB).
22. TemnonpoBOAHOCTh METAUIOB U MOTYIPOoBOAHUKOB. (Kimaccuyeckoe paccMoTpeHuMe)
23. Tlpumenenne GpU3NYECKUX 3aKOHOB JUII OYMCTKH Ia3000pa3HbIX U )KUJIKUX CPEI.
24. DHepreTHka M OXpaHa OKPYXKAIOIICH CPe/IbL.
25. ®dusnka U 3KOJIOTUYECKUE TPOOIEMbI COBPEMEHHOCTH.
26. Ilnactnueckast nedopmanust MmetamsioB. Pu3ndyeckne MEXaHU3MbI SBICHHS U €ro MPUMEHEHHE
27. JledexTsl B KpHUCTAILIAX.
28. Jluciokanuy B KPUCTAIIAX U MEXaHUYECKHE CBOMCTBA TBEPABIX TEIl.
29. MexaHu3MBbI pa3pyLIeHUs TBEPABIX TEII.
30. MexaHnuUeCKHE CBOICTBA TBEPIBIX TEJI M OMOIOTMIECKNX TKAHEH.
31. INonaumeps! 1 NPOUCXOKACHHUE )KU3HH.
32. Moaumepsl. CTpyKTypa, NOJTy4eHHE, IPUMEHEHHE.
33. XKuakue KpUCTaIIbl, UCTOPHUS OTKPBITHS )KUAKUX KPUCTAJIOB, CTAHOBJICHNE (PU3NKHU JKUIKUX KPUCTAIJIOB.
34. Kuakue KpUCTaIbI, CTPYKTYpa U (pU3NYECKHE CBOMCTBA KUIKUX KPUCTAIJIOB.
35. [IpuMeHeHHe KUIKUX KPUCTAIJIOB B HAYKE M TEXHHUKE.
36. JKuakue KpUCTA/UIBI B MEIUIIUHE U OHOJIOTHH.

Memoovl u mexnuxa gusuyeckux usmepeHuil

37. V3amepeHne MeXaHHYECKUX BEJMYHH.

38. M3mepenne TeIOBBIX (PU3NUECKUX BEIIUYHH.

39. MexnyHapoaHas cuctema eaunun usmepenus (CU) B mexanuke, repmoauHamMuke 1 MKT
40. M3mepeHue BpeMeHH

DnexmponposooHOCMb 8eujecmaa
42. Knaccudeckas SJIEKTPOHHAS TEOPUS 3JIEKTPONPOBOIHOCTH METAILIOB.
43 KonTakTHbIE IBIIEHUS B METAJIAX U TIOJTYITPOBOAHUKAX.
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44. DxcnepuMeHTANTBHOE 0GOCHOBAHHUE DIIEKTPOHHOM TEOPUHU METAILIOB.

45. DnexTposus U ero NpUMEHEHHE,

46. Dnextpuueckue sBnenus B atmocdepe. lllaposas MonHus.

47. ®usnka aTMOCHEPHBIX MPOIECCOB U BIMSHHE HA HUX YENOBEYECKOH JIEATENBHOCTH.
48. TIpoBoaMMOCTh aTMOC(EPHI M €€ H3MEPEHHE.

49. DnexTponuThl. XUMHUECKHUE UCTOYHUKY SHEPTHM.

bnok 6—-10. Temsl

Dnekmpomaznummusle nosis u 3apsaobvl

50.
51.
52.
53.

HepenstuBncTckoe ABMKEHHE 3apsKEHHBIX YaCTHII B 3JEKTPUIECKUX M MArHUTHBIX TOJISX.
PenatuBuCTCKOE BIKCHUE 3aPSDKCHHON YaCTHUIBI B SJIEKTPHYECKOM M MArHUTHOM TTOJISX.
YckopuTenu 3apsyKeHHbBIX yacTull. Pu3nuecKre MPUHIHUIGI U IPUMEHEHHE.

OneKkTpoHHBIA MUKpockol. CHHXpOTPOHHOE U3IIyYeHHE.

Macenemusm

54,
55.
56.
57.
58.
59.
60.

®eppomarneTnsM. Ousnueckre OCHOBBI SIBICHUS.

MarHuTHBIC MaTepHAIBI U MUKPO3JIeKTpoHuKH. (Matepuanst ¢ [IM/])

Marnutssle nons. [lonydenue cBoiicTBa, NpUMEHEHUE.

HoBble MarHUTHBIE MaTepHAaIbL.

Knaccuueckuii apdexr Xomia. Pusnka sSBICHUS U IPUMCHECHHE.

duznveckue OCHOBBI MArHUTHOH 3amicy HHGOPMAIHH.

MarauTorupoguHaMHIecKue TeHepaTopsl. PuU3nUecKre MPUHIUIBI PA0OTHl ¥ MPUMEHECHHE.

Boanosas onmuka.

61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.

BonokonHas ontuka. @U3sH4ecKue OCHOBBI U HpI/IMeHeHI/Ie.‘.

OnTHKa KPUCTAIIIOB.

OnTuyeckass MUKPOCKOTHSL.

®u3nka IBETOBOTO 3PEHHMS U €€ UCITIOIb30BAaHUE B TEXHHKE.

Onruka riaza. @usndeckue U GpU3noIOrnIecKue MPUHIUIBI padoTh Ti1a3a. HepocTaTky oNTHYECKOH CHCTEMBI T1a3a U
METOJIbI MX YCTPaHEHHE.

Tonorpadust. @u3nyeckre OCHOBHI SIBJICHUS U anMeHeHHe.\

MaruuToontudeckue s3¢pdextsr: apdextsr Papanest u Keppa. duznueckre 0OCHOBBI SIBICHUI U UX IPUMEHEHHE.
JudpakunoHHas TeOpHst ONTHYECKUX U300paskeHHH.

Jucnepcus cBeTOBBIX BOJH B BemecTBe. Kitaccudeckast Teopust sIBICHNS U €T0 IPUMEHEHHE.

[Monstpu3anust 3I€KTPOMarHUTHBIX BOJIH.

Judpakuust cBeTa Ha yIbTPa3ByKOBBIX KOJIEOAHHUSX.

Judpakuust ceera.

WuTtepdepeHnns cBETOBBIX BOJH

Konebanus u eonnwi

74.

75.
76.
77.
78.
79.

80.
81.
82.
83.
84.
85.
86.

MeTon KOMIUIEKCHBIX aMIUTUTYJ M €ro IpHMEHEHHe K  aHalu3y KojeOaTembHBIX mpoleccoB. CBs3aHHBIC
KoJieOaTeNbHbIE MEXAHUYECKHE CHCTEMBL.

MeToa BEKTOPHBIX TUAarpaMM H €ro MPHUMEHEHHE PU U3yYCHUH MEXaHHICCKIX U JIEKTPOMArHUTHBIX KOJICOAHMIA.
3BYKOBBIE BOJIHBI B PA3JIMUHBIX Cpe/Iax.

YabTpa3ByKOBBIE BOJHBI, UX T€HEPAIUs U PUMEHEHHE.

Y napHble BOJTHBI, IOTy4eHUE MPUMEHEHHE.

Axkyctrka. Vcnonp3oBaHne MEXaHHMYECKUX KOJIeOaHWH B HayKe, TeXHHKe W MemuimHe. (YIbTpa3sByk, HH(Pa3ByK,
BUOpaLHN).

Axyctuka. ®u3uka ciyxa.

COJINTOHBI.

DNEeKTPOMAarHUTHBIE KOJICOAHWSI U BOJTHEI.

DNIEeKTPOMArHUTHBIE BOJHBI CBEPXBBICOKUX YaCTOT fu HX UCIIOJIb30BaHUE.

®uznyecKue acreKThl paclpoCTpaHeHUs pa}II/IOBOJ'IH’

®uznyeckue OCHOBBI PAIUOIOKAIUH.

®du3nuecKkrue OCHOBBI TeneBI/meHm.\
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Keanmosas onmuxa

87. Mromunecuennus. [pupoa sSBJIeHAS U IPUMEHEHHE.

88. leiicTBHE Ta3epHOTO H3/TydeH s HA BEIIECTBO,

89. Kopmycky spHO-BOJIHOBOM dyalH3M CBETA.

90. Jlazepsl u UX MpUMEHEHHE.

91. OnTHyeckure KBAaHTOBBIE TeHEPATOPhI CBETa. (DU3MIECKHE TIPHUHIMIIB PAOOTHL.

92. Henuneiinas ontuka.

93. Henuneiinas peHTT€HOBCKAs ONTHKA

94. Brenmuit porodddekr. I[IpuMenenme. DKCHEpPUMEHTANbHAS NPOBEPKA YPAaBHEHHS ODMHINTEHHA IS BHENIHETO

dhoroaddekra.

Dusuueckue memoobl UsMeperus

95. UsMmepeHue >IEKTPHIECKUX BETHUUH.

96. ®usnueckre U3MEPEHNS U UX 3HAYEHWE JUIS HAYKH W PAKTHKH.

97. Vsmepenne HEDNEKTPUUECKUX BETMYHMH JEKTPUIECKAMH METOIAMH.

98. Mexnynaponnas cuctema exunu u3mepenns (C1) B MEXaHHKE, TEPMOTAHAMUKE.
99. ®usnueckue METOBI U3yUEHUS CTPOCHUS 3EMITH.

Keanmosas gusuxa.

100.  CsepxmpoBogumocTs. PU3HYECKHE OCHOBHI sBIeHNUS. [[puMeHeHue.

101. BricokoTemIepaTypHas CBepXIpOBOINMOCTh. OCHOBHBIE SKCIIEPUMEHTANBHbIC JaHHBIE, IEPCIICKTHBE,

102. KBanToBast Teopust 3IEKTPONPOBOAHOCTH TIOTYIPOBOIHHKOB.

103. KBanTtoBas Teopus 3JIEKTPONPOBOIHOCTH METAVIOB (TEOpHS CBOGOMHOTO 3JNEKTPOHHOTO Tasa, 3JIEKTPOH B
MEPUOANUECKOM TI0JIe KPUCTaIA)

104. Onnomepubie 3a1aun KBaHTOBOU MexaHUKK (KBaHTOBBIN rapMOHMYECKHN OCIUILIATOP, MPOXOKIECHAE MUKPOYACTHIL
Yyepes NOTCHIUAIBHBIE 0aphephl).

105. KsanToBbiii ycunutens CBU

106. TyunensHbI# 5QHEKT U ero NIPUMEHEHHE B IEKTPOHHUKE.

107. Ceepxreky4ecTs.

108. lMepuonnyeckas cucTeMa >JIEMEHTOB U CTPOEHHE aTOMOB.

109. KBaHTOBEIE ABIICHHS B TBEPABIX Telax, dpdexr Jxo3edcona.

110. D¢ dexkr I'ana.

111. Knaccudeckuii 1 kBaHTOBbIH 3 dexT Xoa.

Amomnasn u s0epnas ¢uzuxa

112. dusnka peHTreHOBCKUX JTyUeH.

113. SAnepusie peakuun nenenus. GU3MUECKUE OCHOBHI SIBJICHUS.

114. Sinepusie peakuuu cUHTE3a. YTIPaBIAEMbIE TEPMOSIEPHBIE PEAKIIUH.

115. Xononuplii saepHbIi CUHTES.

116. Monenu aToMHOro siIpa.

117. Snemenrapubie yactuiisl. ICTOpHs OTKPHITUS (XPOHOJIOIMYECKHUI M PU3MUECKUI aCTIEKTHI).
118. DnemenTapusie yacTuipl. CACTEMATHKA 3JIEMEHTAPHBIX YACTHIL.

119. DnemenTapusie yacTuipl. KBapKOBBIE MOIENH DIEMEHTAPHBIX YACTHII,

120. [Mepropryeckas cucTeMa JIEMEHTOB U CBEPXTSKEIBIE JEMEHTHI (IAJIEKUE TPAHCYPAHBI)
121. dusnyeckne OCHOBBI METOIOB U3YYEHHUS SJIEMEHTAPHBIX YACTHIL.

122. Crpoenue u 3Bomonus BeeneHnoi.

123. Buonorndeckoe AHCTBUE MOHU3UPYIONIMX U3ITYdEHHUIA.

124. KopnycKyaspHO-BOJIHOBOI Jyau3M MaTepUH.

125. MbIceH Bl 9KCIEPUMEHT U €TO POJIb B PA3BUTUH (DU3UKU.

126. HoGenesckue naypeaTsl 110 (HU3HKE.

127. Onruko-MexaHMIECKas aHAJIOTHSA U €€ POJIb B Pa3BUTHH BOJHOBOM (KBAHTOBON) MEXaHHUKH.
128. Ponb pu3naecKoro sKCrepuMEnTa B CTAHOBJIEHHH KBAHTOBBIX MPEICTABIICHHI.
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1.KonTpoJsbHbIe padoThl.

KonTpoabsHnas padora Nel mo teme: KunemaTnka u JMHAMHMKA MaTepHAJbHOH TOYKH. 3aKOHBI
COXpaHeHMs JHEPTUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuin BepTHKaIbHO BBepX Ha BhicOTy hi = 10 m. Uepes kakoe Bpems OH ymajgeT Ha
3eMJ1}9)? Ha xakyro BeicOTY h2 TOZHMMETCS KaMeHb, €CIM HAYaJIbHYIO CKOPOCTh KAMHS YBEIMYUTH
BJIBOC

2. Illap Ha HATH MOJABEIICH K IOTOJIKY TPaMBailHOr0 BaroHa. BaroH TOPMO3HTCS, U €r0 CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMeHbIIAeTcss OT Vi = 18 kM/4 1o V2 = 6 kM/4; Ha xaxou yroa o
OTKJIOHHUTCS IIPH 3TOM HHUTH C IIapom?

3. C 6amnuu BeICOTOH h = 25 M ropM30HTAILHO OPOCHIINM KaMEHb CO CKOPOCTHIO Vo =15 m/c. Haiitu
kuHeTndeckyto Wy n norennmanbayro Wh sHeprun kamHs dyepe3 BpeMs t = 1 ¢ Hauana JIBUKEHUS.
Macca kamag m = 0,2 k.

4. Monekyna Maccoii m = 4,65-10"2% kr, meTsIas Mo HOpMaIK K CTEHKE COCYIa CO CKOPOCThio V = 600
M/C, yIapsieTCs O CTEHKY U YIIPYro OTCKaKMBaeT OT Hee 0e3 MOTepu CKOpOCTH. HalTi MMITYJIbC CHJIBI
FAt, momy4eHHbIN CTEHKOM 32 BpeMs yapa.

Bapuant Ne 2

1.Paccrosgaue mMexny AByMs craHmusMu MerpomnoireHa | = 1,5 kM. IlepByro MOJOBHUHY 3TOrO
PacCTOSHMS IOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYIO — PaBHO3aMEOJICHHO C TEM XKe II0
MOAYJII0 yCKOpeHHEeM. MakcuMalibHas CKOpocTh moe3aa V = 50 km/4. Halitu yckopeHue a u
BpeMs { IBMYKEHMS 110€31a MEXKAY CTAHIASIMHU.

2.Teno cKoNB3UT MO HAKJIOHHOM IUIOCKOCTH, COCTAaBIIAIONIEH ¢ rOpU30HTOM yroia o = 45°. IIpoias
nyTh S = 36,4 cM, Teno npuodperaer ckopocthb V = 2 M/c. Haritn xoadduumenT tpenus K rena
0 IJIOCKOCTb.

3.Camouter mogHuMaeTcs U Ha Beicote h = 5 kM moctur ckopoctd v = 360 km/4. Bo ckonbko pas
paboTa A1 coBepiIacMas MpH MOAbEME IMPOTHB CHIIbI TSKECTH, 00bIe padoThl A2, UIyIICH
Ha YBEJIWYCHHE CKOPOCTH camMoJjieTa?

4. W3 pyXbs Maccod m1 = 5 KI BbIIE€TAET MyJII Maccoi M2= 5 r co ckopocThio V2= 600 M/c. Halitn
CKOPOCTb V1 OTAAUU PYXKbS.

Bapuant Ne 3
1. 3aBHCHMOCTb NPOIICHHOTO TEJIOM ITYTH S OT BpeMeHH t jaercs ypaBHeHHeM S = At? - Bt?+Ct?,
rne A =2wm/c, B=3m/c’n C =4 m/c®. Haiitn: a) 3aBUCHMOCTb CKOPOCTH V M YCKOPEHUS

a ot BpemeHHu t; 0) paccTostHuE S, MPOHACHHOE TEIOM, CKOPOCTh V U YCKOPEHHE a Tella 4epes
BpeMs t =2 c mocie Hayaia ABYIKCHHUS.

2. TpamBaiiHBIN BaroH Maccoi M = 5 T WaeT Mo 3akpymieHuto paguycoM R = 128 m. Haiitu cumy
OOKOBOTrO JaBjicHHS F Kojiec Ha peiabChl IIPU CKOPOCTH JIBMXKCHUS V =9 KM/,

3. Kakyro paboty 4 Ham0 COBEpUINTH, YTOOBI 3aCTABUTh JIBIDKYIIEECS TEJIO MAcCoil m = 2 Kr: a)
}SIBG}'II/‘I;‘II/ITL CKOPOCTh V1 = 2 M/c 10 V2 = 5 M/c; 0) OCTAaHOBUTHLCS IIPU HAYAIBHOM CKOPOCTH Vo =

M/c?

4. TI'panara, Jersmas co CKOpocTbio L = 10 M/c, pa3opBaach Ha JIBa OCKOJIKA. BOJNBIINI OCKOJIOK,
Macca KoToporo cocrarisia 0,6 Macchl BCEHl T'paHAThl, MPOAOJDKAT ABUTATHCS B IPEKHEM
HaIIPaBJICHUH, HO C YBEIMYCHHOW CKOPOCThIO Ui = 25 wm/c. HaiiTm cKOpoCTh U2 MEHBIIETrO
OCKOJIKA.

Bapuant Ne 4

1. Teno OporreHo co ckopocThio Vo= 14,7 M/c mox yriaom o = 30° k ropusoHTy. Haiitu HOpManbHOE a,
Y TaHTSHIIMAJIbHOE d; YCKOPEHMS Tena uepe3 BpeMs t = 1,25 ¢ rmocie Hadajia ABMKCHHUS.

2. I'mppka maccoit m = 30 r, npuBsg3aHHas K HUTH JIMHON | = 25 ¢M, OIUCBIBAET B TOPH30HTAILHON
%HOCKOCTH OKPY>KHOCTh. HacToTa BpaimieHus rupbku 7 = 2 00/c. HaliTk cuny HaTsOKeHUS HUTH

3. TpamBaii gBIKETCSI ¢ ycKOopeHHeM a = 49,0 cm/c?. Haiith kodhduImeHT TpeHns K, eci H3BeCTHO, YTO
50% MOIIHOCTH MOTOpa HJIET Ha NpeoJoJieHHe CHiIbl TpeHusI U 50% — Ha yBelIMYeHHE CKOPOCTH
JIBYOKEHUS.

4. Mosexyna maccoif m = 4,65-102° kr, nersiast co ckopocTbio V = 600 Mm/c, yaapsercs 0 CTCHKY
cocyza moj yriaoM o = 60° Kk HopMaiau U yIIpyro OTCKakMBaeT OT Hee 0e3 MoTepu cKopocTH. Haltu
AMIYJIbC CHIIBI FAt, moJTydeHHEI CTEHKOH 3a BpeMs yaapa.

Bapnant Ne 5
1. Touka JIBUXKETCS MO OKPYXKHOCTH paanycoM R = 10 cM ¢ HOCTOSHHBIM TaHTE€HLIUAIbHBIM
YCKOpEHHEM .. HaliTh TaHreHInanbHOe YCKOPEHHUE d; TOUKH, €CJIM U3BECTHO, YTO K KOHILY IISTOrO
00opoTa nocJe Havasia ABWKEHHsS JJMHENHasi CKOPOCTh TOUkU V = 79,2 cwm/c.
2. Jluck Bpammaercss BOKPYr BEpTHKAIBHOM ocH ¢ yacTotor N = 30 06/MuH. Ha paccrossaum T =
20 cM OT ocH BpallIeHHs Ha JUCKE JIKUT Teno. KakuM oimkeH ObITh KO3 GHIMEHT TpeHus K Mex1y
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TEJIOM U JUCKOM, 4TOOBI TEJIO HE CKAaTUJIOCh C AUCKa?

3.  Haiitu paboty A, KOTOPYIO HAaI0 COBEPIINTH, YTOOBI YBEJIHMYHMTL CKOPOCTh NBMIKEHHUS Teja

Maccoit m =/ T ot v1 = 2 M/c 10 V2= 6 M/c Ha myTtu S =10 M. Ha BceM myTH AeHCTBYET CHla TPEHUS
Frn=2 H.

4, Temo maccoit M1 = 5 Kr yaapseTcsa 0 HEMOABMKHOE TEJI0 Maccoil My = 2,5 K, KOTOpOe 1mocJIe

yaapa HauMHACT JBUTAThCs ¢ KnHeTH4eckon sHeprueit W'ko = 5 JIk. Cunras yaap HeHTpalbHBIM U
ynpyrum, Hailti kuHetnueckue dHeprur Wit u W 'k) mepBoro temna 0 u mocie yaapa.

Pesieiinasi KOHTpPOJIbHAsE padoTa Ne2 o TepMOAMHAMMKE M MOJIEKYJISIPHOH (pu3uKe
BapuanTt Nel

1.
2.

6.r yruekucioro rasa (C02) u 5 r 3akucu azora (N20) 3amonusior cocyn o6bemom B 2:1073
M°. KakoBo o0miee gaBiicHHE B cocyie npu temmeparype 127° C?

Haiitu cpeaHior0 KBagpaTHUHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTh KOTOPOTO MpPH JaBJICHUHU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJISI 3TOTO I'a3a, eciu
3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?

7 T yriekucioro rasa Owuto Harpeto Ha 10° B ycioBHAX CBOOOAHOTO pacmmpenus. Hahtu

paboTy paclIMpeHus ra3a ¥ U3MEHEHUE ero BHYTPEHHEW YHEpPTHUH.

UneanbHas XonoauibHas MallMHa, paboTarouas mo odpatHoMy wuKily KapHo, coBepiiaer 3a omH
MK padbory, paBayio 3.7 xJx. HDI/I 9TOM OHa GepeT TeIIo OT Tena ¢ Temneparypoit t2 =-10° C B
nepenaeT Temio Teny ¢ temmeparypor +17° C. Haittu: 1) k. 1. 1. nukia; 2) KOJIUYECTBO TeEIUIa,
OTHSTOrO y XOJIOJHOIO TeJIa 3a OAWH LMK, 3) KOJIMYECTBO TEILIa, IepeAaHHOro ropsueMy Tely 3a
OJIMH LMK

Bapuant Ne2

1.
2.

3.
4.

bammon emkocTeio 12 11 HanomHeHd a3zotoM mpu aasienuu 8,1 Mlla u temmneparype 17° C. Kakas
Macca a30Ta HaxoguTcs B OaioHe?

Haiitu ynenpHyI0 TEIJIOEMKOCTb MPU MOCTOSIHHOM JIaBJICHUHU Ta30BOW CMECH, COCTOAIICH U3 3
KMOJIeHl aproHa u 2 KMoJIel a3oTa.

Jo xakoil TeMmepaTypbl OXJIAAUTCS BO3AYyX, Haxojasmmiics npu Temneparype 0°C, eciu oH
pacmmpsiercs aguadbaTudecku oT oorema Vi 10 oosema V =2V?

WneanpHas TermioBas MaluHa, pa0OoTaromias o IUKIy KapHO, MmojydaeT 3a KaKAbld ITUKI OT
HarpeBarensa 2,512 x/[x. Temneparypa narpesarensa 400° K, temmneparypa xonomuneauka 300° K.

Haiitu paboty, coBepiiaeMyr0 MalIMHOM 3a OJIWH UMK, M KOJMYECTBO TEIUIa, OTIaBaeMOro
XOJIOJIMJIBHUKY 32 OJTUH IUKIL.

Bapuant Ne3

1.
2.

ST a3ora, HaAXOJMMIIIErocs B 3aKPBITOM cocynae oobemMoMm 4 1 mpu Temmeparype 20° C,
HarpeBatotrcsi 110 Temnepatypsl 40° C. HaiiTu naBneHue rasa o U mociie HarpeBaHusl.

12 r a3ota HaxXOAATCSA B 3aKPHITOM cocyjae oobemom 2 nm mpu Ttemmneparype 10° C. ITocne
HaTrpeBaHus AaBjeHHe B cocyne crano paBHo 104 MM pT. cr. Kakoe komudecTBo Tema GbLIo
COOOIEHO Tra3y NpH HarpeBaHuu?

B 3akpeitom cocyae Haxomgutcs 20 r azora u 32 r kucinopona. Haiitu u3MeHeHue
BHYTpPEHHEH HHEPruu 3TON CMECH ra30B IPHU OXJAXJIEHUHU ee Ha 28°.

WneanpHas TemoBas MamuHa padoraeT no rukiny Kapuo. [Ipu stom 80% Ttemna, moiay4aemMoro ot

Harpesares, nepeaaeTcs Xono IbHuKy. KoanuecTBo Teruia, nony4aeMoe OT HarpeBaTels, PaBHO
6.28 x/Ix. Haiitu 1) k. 1. 1. nukia, 2) paboTy, COBEpIIEHHYIO IPU MOJHOM LIHKJIE.

Bapuant Ne4

1.

12 r rasza 3anumainT o6wvem 4-107° M° mpu temmneparype 7° C. H%cne HarpeBaHus rasa mnpu
MMOCTOSIHHOM JaBJICHUHM €ro INIOTHOCTh crtaja paBHa 0,6 xr/mM°. Jlo Kakoil TeMIiepaTypbl
Harpeiau ras?

. Kakoe xommyecTBO Temia Hago cooOumTh 12 r kuciaopoaa, utobsl HarpeTb ero Ha 50° mpu

MIOCTOSIHHOM JIaBJIEHUU

5.56. 1) Haiiti cpeaHOI0 KBaJpaTHYHYIO CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOTO TIPH
naBneHun 750 Mm. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHUIOMOJIS 5TOTO
rasa, €CJIi 3Ha4€HHE TUIOTHOCTH JaHO 1151 Temnepatypsl 17° C?

. UneanpHas xXoJIoauIbHAs MalllKMHa, pa60Ta10ma;1 10 O6paTHOMy TUKITY KapHO, nepeaacT TCIIO

OT XOJIONMJIBLHUKA ¢ Bomol mpu Temneparype 0°C KHIDATHIBHUKY ¢ BOJOM IIpH TEMIIEpaType
100° C. Kakoe KoIu4ecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOJUJIBHUKE, YTOOBI TPEBPATUTH B Tap
1 Kr BOJIBI B KUIIATHJIBHUKE?

BapuanTt Ne5
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1. 10 r kucnopona HaxonmaTcs moj aaBieHueM p =304 klla npu Temmeparype 10° C. Ilocne
pacIIpeHHs BCIACACTBUE HAIPEBAHHUSA IIPM TOCTOSHHOM JIaBJICHHHM KHCIIOPOJ 3aHsu1 o0beM 10
n. Haiitu: 1) oObeM rasza o0 pacuIdpeHHs, 2) TeMIepaTypy rasa mocCje pacIIHpeHus, 3)
IJIOTHOCTh Ta3a A0 pacIiupeHus, 4) INIOTHOCTh Ta3a II0CJIe PaCIIMPEHUS.

2. B 3akpeitoMm cocyne Haxomutrcs 20 T azora u 32 r kucinopoja. Haiitm u3MeHenue
BHYTPEHHEH SHEPIrUU 3TOW CMECH ra3oB IPH OXJIAXKICHUU ee Ha 28°.

3. 1) Haiitu cpenHIO0 KBaJpaTUYHYIO0 CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOTO MPH JaBICHUN
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJISI 3TOTO Ia3a, eciu

3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?
4. HaiiTy n3MeHeHue SHTPONMH IIPU IIJIaBlIeHUHU | Kr apaa, Haxozsmerocs rnpu 0°C.

KonTpoabHas padora Ne 3 no TeMe MOCTOSIHHBIN TOK.

Bapuanr 1.

3amaua 1.Cuma Toka B MeTammuueckoM mposoxnuke | = 0,8 A, cedenue mpoBomHUKA S = 4 MMZ.
[IpuHMMas, 4YTO B KaKIOM CM° MeTamna copepxkurcs No = 2,5 102 cBOGOMHBIX 2JIEKTPOHOB,
OTIPEENIUTh CPETHIOI0 CKOPOCTh UX HAIIPABJICHHOTO JIBHXKEHUS.

3amava 2.Kak Hamo coequHHTH OOMOTKHM ABYX HarpeBaTeliell OMyIIEHHBIX B CTakaH C BOJOH,
4yT0OBI Bosa ckopee 3akurnena? (IlapannenbHo, T.K. CONPOTUBICHUE YMEHBIIACTCS: MPU OJUHAKOBOM
HANPSDKCHUW TUTaHHUS KOJMYECTBO TEIIOTHI Q 00paTHO MpONOpHHUOHAILHO  CONPOTHBIICHUIO
HArpy3KH.

3amaua 3.JlamMrouyka U peocTaT, COCIMHEHHBIE MOCIIEI0BATEIBHO, MPUCOSANHEHBI K MCTOYHHUKY
Toka. Hanpsoxenue Ha 3axxumax namnouku U= 40 B, a conporuBnenue peocrata R = 10 OM. Bueninsis
nens norpediser momuocTs P = 120 Bt. Haiitu cuny Toka B nemnu.

3amaua4. Onpenenutb BHYTpPEHHEE COMpPOTUBIEHUE akkymyistopa ¢ DJC 2 B, 3amkuyTOoro
MPOBOJHUKOM compoTuBieHrueM 2 OMm, eciii cuiia Toka 11 enu pasHa 0,8 A.

Bapuanr 2

3amaua 1.B menps BKIIOYEHBI MapaJljIeIbHO MEJHAs U CTajbHAas MPOBOJIOKA PAaBHOM MIJWHBI U
cedyeHus. B kakoil M3 HUX BBIICIUTCS 0OJIbIIIee KOJTUYECTBO TEIIOTHI 32 OJHO M TOXKE Bpems?
(B MenHO# POBOIOKE, T.K. €€ COIPOTHUBICHUE IPU OJMHAKOBEIX NT€OMETPHUYSCKUX pa3Mepax MEHBIIIE,
a Opd _ OAMHAKOBOM HAIPSUKEHWM MHUTAHMS KOIHMYECTBO TEmIOTHEL Q 00paTHO IpOmOpHHMOHATIBEHO
COIIPOTHUBIICHUIO HATPY3KHU).

3anava 2.I1pu cune Toka | = 3 A Bo BHemiHel 1enu 6arapeu BblaenseTcss MOIHOCTh P1 =18 BT,
nipu cwite Toka l; = 1 A, coorBerctBeHHO P2 = 10 Bt. Onpenenuts 3/1C 1 BHyTpeHHEE CONPOTUBICHUE
Garapeu.

3amavya 3.M13 HUKENMHOBOHM JIeHTH! TOMIMHON 0,2 MM M IIUPUHONW 3 MM HYXXHO H3TOTOBUTH
peocraT Ha 2,5 OMa. Kakoil [JUIMHBI HY>)KHO B3ATb JICHTY U KaKO€ MaKCHUMAaJIbHOE HAIIPSHKEHUE MOYKHO
oJaTh Ha 3TOT PEOCTAT, €CJIM JAOMYCTHMasl TUIOTHOCTh TOKa JJIs HUKeauHa | = 0,2 A/MM?, p=4 107
Om-m.

3amaga 4.K reneparopy ¢ DJAC 230 B noxkmroueHo comporusieHue 2,2 Om. Yemy paBHO
COIPOTHBIIEHUE TEHEPATOPA, €CIIN HAIIPSKEHUE Ha €ro 3aKMMax Mpu 3ToM pasHo 220 B?

Bapuanr 3

3agaua 1.BpICOKOOMHBIN NMPOBOA OJHOPOJHOrO ceueHMs U JauHOM 10 M 3ambIkaeT Garapero ¢
OJ1C B 30 B. Uemy paBHa HaIIpsSKEHHOCTH MOJIS B 3TOM IPOBOJHUKE?

3anava 2. Tok KOPOTKOIro 3aMbIKaHUsI UCTOYHHMKA NocTostHHOrO Toka ¢ DJIC 12 B cocrasmnsier 40
A. Haiitu conpoTuBiieHHe, KOTOpOE HEOOXOAUMO MOAKIIOYUTH BO BHEIIHIOKO LIEMb, YTOOBI MOIY4YUTh
OT 3TOT0 UCTOYHHUKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTeabHbIe MPUOOPHI Ha KOTOphIX ykazaHo P1 = 600 Bt, U1 =220 B u
P2 = 400 Br, U2 =220 B noakJ/iroueHsbl Nocjie10BaTeIbHO B ceTh ¢ Hanpskennem 220 B. Kakas
MOIIHOCTB OyJIeT BBIACISTHCS Ha KaXKIAOM U3 HUX?

3agaya 4.05eKTpudecKylo JaMnouky conportusieHreM 240 OM, pacCUMTaHHYIO Ha HaIpsDKEHUE
120 B, Hamo mutath OT ceth ¢ HamnpsbkeHuem 220 B. Kak Hago mOAKIIOYWTH AOMOJHUTEIBHOE
CONPOTHBJICHHE U KAKOH JTMHBI JOJDKEH OBITh IPOBOJHUK U3 HUXpOMA ceueHueM S =0,55 MM2, 4To0bI
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JNIAMITOYKY MOYHO BKIIOUHTH B ceTh 220 B? (YienpHOe cONpOTHBIEHHE HHUKenuHA paBHo 110 1078
OM-M).

Bapuanr 4

3amaga 1.Tok Tedyer mo mpoBOIHUKY, Gopma KoTOporo mokaszaHa Ha puc.l. OnuHakoBa WU
pa3ryHa HAIpsHKEHHOCTD MOJIA B MECTaX € Y3KUM M IUPOKUM cedeHreMm? OTBeT 000CHOBATb.

_3anaua 2.HaiinuTe pazHocTs noTeHIuanoB Mexxay Toukamu A u B ( B u C) cm. puc.2, eciiu E1 =2
B,E2=2B,R1=0,50M,R2=50M,11=10M, =15 Om.

3anaua 3. Tok B npoBoaHuke conpotuBiaeHueM I = 100 Om paBHOMepHO HapacTaeT oT lo = 0 10
I =10 A B Teuenue 1 = 30 c. UeMy paBHO KOJHUYECTBO TEIUIOTHI, BBIICIUBIICECS 32 3TO BPEM B
MIPOBOJHUKE?

3agaya4.OnpeaenuT MWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJHMKE JuMHOM L = 10 M, ecin mpoBoj
Haxoautes oy Hanpspokenne U = 6 B.(Y nenpHOE conpoTuBieHue xeneza p = 9,8 108 Om-m.

g S E1 By E,
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KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAKyyMe».
Bapwuanr 1.

1. Jluneitnpld poBOAHUK JuMHOW 20 CM MpU CUjIe TOKAa B HEM 5 A HaXOAUTCS B OJHOPOIHOM
MarHuTHOM mojie ¢ uaaykimei 0,2 Tn. Ecnu yron, o0pa3oBaHHbBINM IPOBOJHUKOM C HaIpaBICHUEM
BEKTOpa MarHMTHOW MHAYKIMH, paBeH 30°, TO Ha MPOBOJHUK JEHUCTBYET CHJIA, MOIYJIb KOTOPOMH
paBen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. llpsMonvHEWHHBIM MPOBOJHUK C TOKOM JUIMHOM 5 CM NEpHEeHIUKYISAPEH JIMHUAM WHIYKIIUH
OJIHOPOJIHOT'O MAarHUTHOTO MOJs. YeMy paBeH MOIYJb UHIYKIIMM MAarHUTHOTO TOJIS, €CIIM TIPH TOKE
B 2 A Ha IPOBOJIHUK JIEUCTBYET CHUJia, MOAYJb KoTOpoi paseH 0,01 H? 1) 0,0001 Tn 2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecnm 3apspkeHHas 4acTuia, 3apsiii KOTOpOW (, JBHUXKETCS B OJHOPOJHOM MAarHUTHOM IIOJie C
UHIYKIMEH B 10 OKPYKHOCTH paanycoM R, To Moayiabp mMmiyiabca yacTuipl pasen: |) qR/B 2)
gB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. u3o0pakeHO CE€UYeHUE NIBYX MPSMOJMHEHHBIX OCCKOHEUYHO JIMHHBIX MPOBOJIHUKOB C
TokoM. Paccrosinne AB mexny nmpoBogHuKamu paBHo 10 cam, |1

= 20 A, I = 30 A. Haiitu HanpspKeHHOCTh MArHUTHOTO ITOJIS I I,
BBI3BaHHOrO TOKaMu |1 u |2 Touke Mi. Paccrosaus M1A = 2 o P
CM. M A B

5. Karymka gmamerpom 10 cm. wumeromas 500 BHTKOB,
HaXOJMTCS B MarHUTHOM mojie. Uemy Oynet paBHO cpeanee 3HaueHue DJIC MHAYKIIUKA B 3TOM
KaTyIIKe, €CJU MHAYKIIUS MAarHUTHOTO MoJjs yBenuunuBaetcs B Teuenue 0,1 ¢ ot 0 mo 2 Tn?

6. B ogHOpOIHOM MAarHMTHOM IOJIE, HHAYKIUS KOoTOoporo paBHa 0,5 B6(Mi, JBMDKETCS PaBHOMEPHO

npoBoaHuK JiuuHOIO 10 cm. Ilo mpoBogHMKy TedeT TOK cmiio 2 A. CKOpOCTh IBHMIKCHHS
npoBogHUKa 20 cyv/c ¥ HampaBlieHa OHA TEPHEHANKYIAPHO K HAIPaBICHWIO MAarHUTHOTO TIOJS.
Haiitu: 1) paboty nepemerienusi mpoBogHuKa 3a 10 cex NBHKEHHS, 2) MOIIHOCTh, 3aTPauyCHHYIO
Ha 3TO JABH)KCHHUEC.

Bapmuanr 2.

1. JluneliHplii TPOBOAHUK JIMHONW 60 cM TpH cUje TOKa B HEM 3 A HaxoIuTCS B OJHOPOTHOM
MarHuTHOM Tnosie ¢ unaykuueit 0,1 Tin. Ecnu nmpoBogHUK pacnosiokeH MO HANpaBJICHUIO JIMHUM
MHIYKIIMM MarHUTHOT'O TOJIsSl, TO HA HETO JEHUCTBYET CUJIA, MOIYJIb KOTOPOM PaBEH: 1)0,18H
2)18,00H 3)2,00H 4)0,30H 5)0,00H

2. ITpsIMOTMHEHHBIH TPOBOJHUK, IO KOTOPOMY TEYET IMOCTOSHHBINH TOK, HAXOIHWTCS B OJHOPOTHOM
MarHUTHOM TI0JIE ¥ PACIOJIOKEH TMEPHNEHIUKYISIPHO JIMHUSM MarHUTHOW WHAyKiuu. Ecou sToT
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MIPOBOJIHUK TOBEPHYTh TaK, YTOOBI OH pacronaraics moa yriom 30° K JUHHUSIM MarHUTHOU
UHIYKIMH, TO CHUJIa AMIIEpa, JCHCTBYOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocTaHeTCs HEM3MEHHO; 4) yBenuuuTcs B 2 pasa; 5) yBenuuurces B 4 pasa.

3. B 0qHOpOAHOM MarHMTHOM II0JIC C MHAYKIIMECH B BpallacTcsi 4YacTHIIA MacCOM /71, MMEIOIIAs 3apsil
. Kak u3MeHutTcs paamyc OKpPYKHOCTH, €CIIM WHIAYKIUsS B yMEHbIIUTh B 2 pasa, 3aps] HE
U3MEHATh, & MACCy YBEIWYHTH B 3 paza? 1) ymenniutcs B 2/3 pasa; 2) yBenuuutcs B 1,5 pasza; 3)
yMEHBILIUTCS B 6 pa3; 4) yBeauuurtcs B 6 pas; 5) ymensiutces B 1,5 pasa.

4. B o1HOPOJAHOM MarHUTHOM ToJie, UHAYKIHs Kotoporo 0,1 Tz, ABUkeTcs MPOBOJHUK JJTUHOIO
10 cm. CkopocTh NIBWXKEHHS TMPOBOJHHUKA 15 m/c W HampaBiieHAa OHA MEPHEHAUKYISPHO
MarHuTHOMY MoJito. YeMy paBHa MHAYLMpOBaHHAsA B poBogHuKke DJC?

5. Ha puc. m300paxeHO CEUeHHE IBYX MPSIMOJUHEHHBIX OCCKOHEYHO IJTMHHBIX MPOBOJHUKOB C
TokoM. Paccrosaue AB Mexay npoBogHukaMu paBHo 10 cw, |1
=20 A, |2 = 30 A. Haiitu Hanps»KEHHOCTh MarHUTHOI'O IIOJIA, | I
BbI3BaHHOTO ToKaMu |1 u |2 Touke Mi,. Paccrossnue MiA =
4 cm.

6. KpyroBoii KOHTyp MOMEIIEH B OJHOPOJHOE MAarHUTHOE TIOJE
TaKk, YTO IJIOCKOCTh KOHTypa TMEPHEeHIUKYJISIpHA CHIIOBBIM
auHUAM noJis. HanpsbkeHHOCTh MarHuTHOTO ofst 150 kA/M. Tlo KOHTYpY Te4eT TOK criioi 2 A.
Pagnyc xontypa 2 cm. Kakywo paboTy Hax0 COBEPIIMTH, YTOOBLI IMOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBMAJAIOIIEH C TUaMeTpOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

1. Kakyro pasmepnHocts B cucteme CU nMeer equHuIa M3MEpEeHHs] MAarHUTHOW WHTYKITUN?

1) xr/(A-c®m); 2)A-c?/(xrm); 3) H/(A-M?); 4) H/(AMm); 5) Am (xr-c?).

2. DJNEeKTPOMAarHUTHBIM YCKOpPHUTENIb MpPEICTaBIsieT cOoOOW JBa MPOBOJA, PACHOJOKEHHBIE B
TOPU30HTAJIBHOM MJIOCKOCTH Ha paccTosiHuu 20 ¢M Ipyr OT Apyra, o KOTOpbIM MOXET CKOIb3UTh
0e3 TpeHus MeTalin4ecKas mepeMbluka ¢ Maccoil 2 kr. MaruutHoe nojie ¢ unayknueit B = 1 Tn
NEPIEeHIUKYIAPHO IUIOCKOCTH JIBWXKEHHMS nepeMblukd. Kakoil TOk ciegyeT OpomycTHTh IO
nepeMbIuke, YTOOBI OHAa, MPOWIsL MyTh 2 M, ipuodpena ckopocth 10 m/c? 1)I0 A 2)50 A 3)100
A 4)250A 5)300A

3. Ecnu aBa nmpotoHa IBUXKYTCA B OJIHOPOJAHOM MAarHUTHOM IOJI€ B IUIOCKOCTH, NEPIIEHIUKYISIPHON
JWHUASM WHAYKIUH MarHUTHOTO TIOJISL, IO OKPYXKHOCTSM pagumycoB R1 u Rz, , To oTHomeHne mx

kunetuueckux suepruit Ki/ Kz pasno: 1) RZ/R?; 2) R?/RZ;

I
3) Ry/Ri; 4) R/R,;5)4 < 2™
4. Ha puc. uzoOpaxeHO ceueHHEe JBYX HPSAMOJUHEHHBIX A B

0OECKOHEYHO JUIMHHBIX MPOBOJHUKOB C TOKOM. PaccrosiHue
AB wmexny npoBogHukamu paBHo 10 cwm, l1 = 20 A, |2 = 30 A. Haiitu HanpspKEHHOCTh
MAarHMTHOTO MOJIsSI, BRI3BAHHOTO ToOKaMHu |1 u |2 Touke Mi. Paccrosuus BM1 = 3 cu.

5. B marautHOM nose, uHAyKI#S kKotoporo B = 0,05 Tn, BpamaeTcs crepxeHp JiauHo 1 =1 M ¢
yIJI0BOU ckopocThio @ = 20 paa/c. Och BpalleHUs MNPOXOIUT 4Yepe3 KOHEIl CTEepXKHS U
napajuieibHa MarHUTHOMY noust. Hadtu DJIC MHAYKUMM €, BO3HUKAKOUIYI HAa KOHLAX
CTEpIKHS.

6. Jlea TOPSIMOTUHEHHBIX  JJIMHHBIX MapajuieNIbHBIX MPOBOJHMKA HAXOASTCS HAa HEKOTOPOM
paccTossHMU Jpyr OT napyra. [lo mpoBogHWKaM TEKYT TOKH, PaBHBIE 110 BEJIWYMHE M IIO
HamnpaBieHU0. HaiTh cuily Toka, TEKYyIIero mo KaXJOMy M3 MPOBOJHHKOB, €CIIH M3BECTHO,
9TO JAJsS TOro, 4TOo OBl pa3gBHHYTh 3TH TPOBOJHHUKH Ha BJIBOE OOJIbIIIEE pPacCTOSHHUE,
MIPUIILJIOCH COBEPIINUTHL Pa0dOTy (Ha AWHUITY JUTUHBI IIPOBOJHUKOB), PaBHYIO 5,5 MKJ[X /.

Bapuanr 4.

1. Kakyto pazmepHocTh B cucteMme CU nmeeT enuauIa N3MEPEHNS MAaTHUTHOTO TTOTOKA?

1) H/(A-M?); 2) kr/(c>A); 3) HM?%/(A); 4) xkr-m/(c?A); 5) HM/A.

2. DIeKTpoH, YCKOpeHHbIH pa3HocThio noTeHuuanoB U = 100 B, BiaertaeT B 01HOPOJHOE MarHUTHOE
1oJie, JUHUM HMHAYKIMU KOTOPOTO NEPNEHAMKYJSPHBI HAMNPABICHHUIO €ro ABWXKEHUsA. MHIyknus
MarauTHOTO Honist B = 2-10 Tn. Paguyc OKpy»KHOCTH, TI0 KOTOPO# BHKETCS DIEKTPOH, PABeH:
1)0,5-10 2m  2)1,0-102%2m  3)1,7-10 2m  4)3,4-10 M. 5)5,0m

3. 17. Ecnu 1Ba syeKTpoHA ¢ KMHETHYECKUMH SHEprusiMu K1 U K2 COOTBETCTBEHHO IBWXKYTCS IO
OKPY’KHOCTSIM B OJTHOPOJTHOM MATrHUTHOM I10JI€ B IJIOCKOCTH, NEPIEHAUKYIJIAPHON JTUHUAM WHIYKIINH
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TOJIsl, TO OTHOIIEHUE uX nepruoaoB oopamenus 71/72 papHo: 1) Ki/Ko;  2) Ko/Ki; 3) (Ki/Ko )1/2 :
4) (Ko/K1 )2 ; 5) 1.

4. JIBa mpsAMOJIMHEHHBIX OSCKOHEUHO IJIMHHBIX MPOBOJHUKA PACIIOI0KEHBI NEPIEHIUKYIAPHO APYT
K JOpPyry H HaxoOsaTCs BO B3aWMHO-TIEPIICHIUKYISIPHBIX miockocTsx (cMm. puc.) Haiitu
HAINPSOKEHHOCTh MArHUTHOIO IIOJISL B

Touke M1, ecmu It = 2 A, I = 3 A.

Paccrossaust AMi1=1cmu AB=2 cm. |

5. B ogHOpPOJHOM MarHUTHOM IIOJIE, |1 2
uHAyKIus koroporo B = 0,8 Tm, 7| P 5
pPaBHOMEPHO  BpaljaeTrcs pamMka ¢ A M

YIJI0OBOM CKOpOCTRIO ® = 15 paxn/c. 1 B

Itomane pamku S= 150 cm?. Ochb

BpAILICHHUS HaXOAUTCS B IUIOCKOCTH PaMKH M cocTaBiigeT yroua o = 30° ¢
HampaBlICHUEM MarHuTHoro mnonsd. Hawtu Makcumanenyio 3JC
UHAYKIWHU Evax, BO BpalllalOIICCs paMKe.

6. MeaHblii IHCK PaguycoM I' = 5 ¢M, IUIOCKOCTh KOTOPOI'O IEPIECHAMKYISIPHA K HAMPaBICHUIO
MAarHMTHOTO IT0JIs1, BpalllaeTcs ¢ 4acToTou V = 3 06/cex. Unaykuus marautaoro noiust B = 0,2 Ta. Tok
| =5 A npoxoaur 1o paauycy aucka ab (a u b—ckonp3diye KOHTaKThl).. HaliTH MOIIHOCTh TaAKOro
JIBUTATEIISL.

KonTposbnas padora Ne 5 nmo reme «CoBpeMeHHbIe NPeJCTABJICHUS] 0 CTPOCHUH ATOMOBY.

Bapuanr 1.

1. O6wsacuure pesyabrathl ombiToB ®panka u Iepua, cm. puc. 1. KakoBa jMHa BonHa CBeTa
U3JTy4aeMOro aTOMaMU PTYTH IPU NEPEX0/I€ UX B HOPMAJILHOE COCTOSIHUE?

2. Bo ckonbsko pa3 yBECIMYHUTCS pagnuycC 0p6I/ITBI QJICKTPOHA B aTOMC BOJAOPOAd, HAXOAAIICTOCA
B OCHOBHOM COCTOSHHUHU IIPpU B036y)KIIeHI/II/I €ro

I (mA) KBaHTOM cBeTa ¢ sHepruei 12,09 sB?
; 3. BonHoBas (yHKIHMS, OHNMCHIBAaIOmAs 2S -COCTOSHUE
: 9JIEKTpOHA B arOM€  BOAOpOJAa HMMEET  BUJ:
v(p)=1/4\27)(2- p)exp(-p/2), tmE P -
, , . U(@B) paccTosiHAE DJJICKTpPOHA OT SApa BBIPAKEHHOE B
0 — aTOMHBIX equHuIax. OnpeaenuTs paccTOsIHUE OT SApa,
5 10 15 Ha KOTOPOM BEPOSTHOCTH OOHAPYKEHHUS DJICKTPOHA
MMeeT MaKkCHMaibHOE 3HaueHue? p = r/a - mepBbIA

Puc. 1. OOPOBCKUIA pagryC OPOUTEL

4. Hamicath ()OpMyIIBI 2JIEKTPOHHOTO CTpOeHMs atoMoB: 1) Gopa ( Z =5), 2) yrepona (Z =6), 3)
Hatpus (Z = 11).

5. OHpeI[eJ'II/ITB HOp}II[KOBHﬁ HOMep 3JICMCHTA B HCpI/IOI[I/I‘IGCKOfI CHUCTCMC MeH,Z[eJ'IeeBa, CCJIIN
FpaHI/ILIHaSI gacToTa K-CepI/II/I XapaKTepI/ICTI/IIIeCKOFO peHTFeHOBCKOFO I/I3J‘Iy‘leHI/I${ COCTaBJIAICT
5,55-10% T

6. OHpeI[eJ'II/ITB MAaKCUMAJIBbHOC 3HA4YCHHC Op6I/ITaJ'IBHOFO MOMCHTAa HWMIIYJIbCa 3JICKTPOHA n
BO3MOXKHBIC 3HAUYCHUSA €TI0 HpO@KIII/IfI Ha HallpaBJICHUC BHCIIHETO MArHUTHOTO ITOJIA B COCTOAHUU,
OIIPEACIIICMOM TJIaBHBIM KBAHTOBBIM UMCJIOM N = 4,

Bapmuanr 2.

1. Ilpn xakoM YCIIOBHH B CHEKTpE aToMa BOJOPOJa BO3HUKAIOT BCE CEPUH M3ITyYCHHS €ro CreKTpa?
[TosicHuTe Ha cxeme MPOUCXOXKICHUE OJJHON U3 CEpUil M3IIyueHHs CIIEKTpa aTOMOB BOJOPOJA.

2. ®oroH ¢ »Heprueit 16,5 3B BeIOWI W3 HEBO3OYXKIESHHOTO aromMa BOJOpOJa AIEKTpoH. Kakyro
CKOpOCTB OyZIeT MIMETh 3TOT JIEKTPOH BAAJIH OT Apa aroma?

3. DJeKTpoH arToMa BOJOpPOJAa B OCHOBHOM COCTOSIHUM OITUCHIBAETCS BOJIHOBOW (DyHKIWEH:
w=C-exp(—r/a). OupenenuTh OTHOIICHHWE BEPOSTHOCTEW  Wi/W2 mpeObIBaHHS  3JEKTPOHA B
chepuueckom cinoe TommuHou r=0,0lau pamgmycamu r1= 0,25a, ur2 =2a.

4. Hanncath (OpMYIIbI 3JIEKTPOHHOM KOH(pUTypauu 11t aroMoB: 1) kucnopoaa (Z = 8), 2) xiyopa (Z =
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17).

5. Ompenenutb NOPSAKOBBIA HOMEpP »JJIEMEHTa B MEPUOAMYECKON CHCTEME 3IIEMEHTOB
MenneneeBa, eciau JyiHa BOTHBI A Ko —Cepum ero XapakTepuCcTUUECKOro U3JIYYCHHS COCTABIISAET
72 M.

6. Tlouemy mis oOHapyskeHus 3yekTpoHa B onbiTax [lITepHa u ['epinaxa UCOIB3YIOT YUK aTOMOB,
MIPUHAJUICKALUX TIEPBOU IPYIITE MEPUOIUUECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSTHUU

Bapmuanr 3.
1 OnpenenuTs HaMMEHBIIYIO SHEPTHIO, KOTOPYIO HEOOXOAMMO COOOIIMTH aTOMYy BOAOPOAA IS
BO30YIKJCHHSI €T0 MOJIHOTO CIIEKTPA.

2 B nokosimeMcs aToMe BOJOPOJa 3JIEKTPOH Mepelies ¢ 5-r0 SHEPreTHYECKOro YPOBHS B OCHOBHOE
cocrosinue. Kakyro ckopocTs mpruoOpesn aToM 3a cueT ucnyckanus porona?

1 -7 .
3 Tlcu — GyHKIMSA SMEKTPOHA B OCHOBHOM COCTOSIHMH aTOMa UMEET BHIL: W(r) = e 4. Haiitu
7

CpeiHee pacCTOsiHUE <I> 3JIEKTPOHA OT A1pa.

4 Hanucats (opMyiy 3I€KTPOHHOM KoH(urypaumu atomoB: 1) amomunus (Z =13), 2) aprona
(Z=18).

S5 Omnpenenure UIMHY BOJHBI CaMOM UIMHHOBOJHOBOW JMHMM Ko — CEpPHH DPEHTIE€HOBCKOIO
XapaKTEPUCTHUECKOTO CIIEKTPa, €CIM aHOJ PEHTI'CHOBCKOW TPYOKM H3TOTOBIIEH W3 TUIATHHBI.
[TocTosiHHYIO SKpaHUPOBAHUS G MPUHATH paBHOH 1.

6 Moxker 1M BEKTOD MAarHUTHOIO MOMEHTa OpOMTAIbHOIO MOMEHTAa HMITYIbCa 3JIEKTPOHA
YCTAHOBUTHCS CTPOTO BAOJb JMHUNA MarHUTHOM HHAYKIMU? OTBET 000CHOBATH.

Bapmuanr 4.
. CpaBHUTE MUHUMAJIBHYIO 4YacTOTy cepuu JlaiiMaHa Vyux U MAaKCUMAJBHYIO YaCTOTY Vyax JUHUU

u3lydyeHus cepuu banbmepa.

2. ®otoH ¢ ’Hepruei 25,0 3B BHIOBIBAaET 3JEKTPOH M3 MOKOSIIETOCS aTOMa BOJOPOIa, HAXOISIIETOCS
B NIEPBOM BO30YKIEHHOM cOCTOSSHMHM. C KakoW CKOpOCTbIO OyJeT JBUTAThCS HJIEKTPOH BAAIM OT
snpa?

3. DIeKTpOH B aToMe€ BOJOPOAA HAXOJUTCA B B OCHOBHOM COCTOSHHM, OIMCHIBAEMOM BOJIHOBOM
ynkumeit: = Aexp(—r/n). Haiitu snepruto snextpoHa E u paanyc mepBoii 60poBCKOif
opoutsl r1.  (Ykazanue: VMcnonb3yiite ypaBuenue Llpenunrepa).

4. Kakue u3 ¢popMyn 3J€KTPOHHOM KOHUTrypaluu sBstoTCA BepHbIMU?  Kakum snemeHTaM oHM
cootBerctByIOT? 1). 15?25'3523p%. 2). 152252, 3). 1522522p%3s. 4). 1s225%2p®3s33p°.

5. Ompenenute NOCTOSHHYIO AKPaHUPOBAHUSA G Ul L ceprM peHTI€HOBCKOI'O XapaKTepUCTHUECKOTO
U3JY4EHUs, eClId TpH MepexoJie JIeKTPOHa B aToMe Boslb(pama ¢ M o6osouku Ha L 060104Ky /uinHA
BOJIHBI HcIyckaemoro ¢otoHa cocraiseT 140 HM.

6. OmpenenuTh MUHMMAIbHBIM Yrol MeXAy HaNpaBiICHHEM BHEIIHEr0 MarHUTHOIO MOJS U
OpOUTAILHBIM MEXaHUYECKMM MOMEHTOM UMITYJIbCa 3JIEKTPOHA C IIIaBHBIM KBAaHTOBBIM YHCJIOM n = 3.

Bapuanr S.
1. Kakas U3 cxeMm >HEpreTM4ecKuX ypOBHEW, NMPUBEIACHHBIX Ha pHC.]1-3 COOTBETCTBYET AJIEKTPOHY B

aToM¢€ BOIOpOJa, B MOTCHIMAIbHON sME C

F n=4 . : OECKOHEYHO BBICOKUMH CTCHKAaMH, KBAHTOBOMY
- 1_4  TApMOHHYECKOMY OCIHILISATOPY?
1—s n=3 2. Ompenenuts AMMHY BOJIHBI Ae bpoins mams
n=3 ned AIIEKTPOHA, HAXOJAIIETOCs] B aTOME BOAOPOJa
n=>3 n=2  Ha BTOPOIl GOPOBCKOI OpOHTE.
n=2 n=2 3. CobOcTtBeHHast (YHKIUS, OIUCHIBAIOIIAS
n=1 n=1 | n=1

Puc. 1. PHc. 2. Puc. 3.
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COCTOSIHME 3JIEKTpOHAa B aTOME BOJOPOJAa, MUMEET BHUJ: HAaXOJUTCS B COCTOSIHUHU, OMUCBIBAEMOM
BOJIHOBOM QyHkuueil: w(r)=Cexp(—r/a), rae a = 4meoh?/(Me?) — mepsbiit GopoBckumii paauyc.
Onpenenutb paccTosHUE, Ha KOTOPOM BEPOSITHOCTh HAXOKIEHUS 3JIEKTPOHA MaKCHUMalbHa.
4. HammucaTth OpMYITBI 3JIEKTPOHHOTO CTPOCHHUS aTOMOB:

1) xanpuus (Z =20), 2) azora (Z =7), 3) neona ( Z = 10).

5. B atome Bosibdpama snekTpoH mepernien ¢ M — 06ono0uku L - 060mouky. OnpeaenuTs SJHEPTHIO
ucnyieHHoro goroHa. [IpHHATE TOCTOSHHYIO SKpaHUPOBAHUS G = 5,63.

6. Dnektpon Haxoautcs B f — coctossHuu. HaiiTi opOUTAIBHBIT MOMEHT MMITYJIbCA DJIEKTPOHA U
MakKCUMaJbHOE 3HAa4YeHHE NPOEKIMM MOMEHTa HMIylibca Ly Ha HampaBlieHHE BHEIIHErO
MarHMTHOTO TIOJISI.

Kountpoasnas padora Ne6 mo reme « KBanroBas ¢pusuka»

Bapuant Ne 1
3apaua 1. Kakyo yCKOpPSIOLIYI0 PasHOCTh NOT€HUUanoB U JMOJKEH IPOWTH 3JIEKTPOH, YTOOHI
JIJIMHa BOJHBI 1e¢ bpoiins A 6bma paBHa 0,1 HM?

3amaya 2. DieKkTpoH ¢ KuHeThudeckor ’Hepruedt T = 15 3B HaxoguTcsa B METAUIMYECKOU TBIIIMHKE
nuametpoM d=IMkm. OIICHUTh OTHOCHTEIBHYIO HETOUHOCTH AV/V, C KOTOPOI MOKET OBITH OMpeecHa
CKOPOCTb 3JIEKTPOHA.

3anaua 3. Hanucate ypaBuenue lllpegunrepa asis 351eKTpOHA, HAXOASIIETOCS B BOJAOPOI0ONOA00HOM
aToMe.

3agaua 4. ['epmanueBnlii oOpaszen HarpeBator or 0 go 17 °C. IlpuHuMas MWUPUHY
3ampemeHHoi 30Hb repManus AE = 0,72 5B, ompeaenuTh, BO CKOJBKO pa3 BO3PacTeT €ro
yaenabHasi MPOBOJUMOCTD.

Bapuant Ne2

3apaua 1. OnpenenuTs AIUHY BOJHBI 1€ bpoiins A 351eKTpoHOB, 60MOapAUPYIOMIUX AaHTUKATO]
PEHTTE€HOBCKOM TpYOKH, €CIM IpaHHIa CIJIONIHOTO PEHTTE€HOBCKOTO CIEKTpa MPUXOIUTCA Ha
JIJUHY BOJHBI A = 3 HM.

3agaua 2. lcnonp3ys cOOTHOLIEHUE HeomnpeaedeHHOcTe AX-ApP> /i HaillTu BBIpaXKeHUE,
MO3BOJIAIONIEE OLEHUTh MUHUMAJIBHYIO SHEPIUI0 E 3JIeKTpOHA, HAXOJSAIIErocss B OJJHOMEPHOM
NOTEHIMATbHOM SIIUKE MUPUHOH .

3agaya 3. Jlokaszath, urto ecnu P-QyHKIMS LMKIMYECKM 3aBUCHUT OT BpPEMEHH, T.€.

[
w(x,t)= exp(—ﬁ Et)y(X), TO MIOTHOCTH BEPOSATHOCTH €CTh (PYHKITUS TOJIBKO KOOPIUHATHI.

3agaua 4. Onpenenuth ypoBeHb depmu EF B coOcTBEeHHOM mnomynpoBOAHUKE, eciau »Heprust AEg
aktuBauu pasHa 0,1 3B. 3a HyneBoil ypoBeHb OTCUETa KWHETUYECKOW SHEPIHU 3JIEKTPOHOB NMPHHATH
HU3IIHAH YPOBCHBb 30HbBI TMPOBOAMMOCTH.

Bapuant Ne 3.
3agaya 1. DJIeKTpOH JBUXKETCS MO OKPYXHOCTH paauycom I = 0,5 cM B OJHOPOAHOM
MarHuTHOM moJjie ¢ wuHayknued B = 8§ mTn. Onpenenuts miuHy BOJHBI A€ bpoitns A

anextpona. (0,1 um).

3anaua 2. [IpuHAB, 4TO MHUHUMalbHas JHeprusa E HyKJIOHa B sape paBHa 10 M»B, ouneHurs,

MCXOJS U3 COOTHOLIECHUSI HEONIPEAEIEHHOCTEH, IMHEIHBIE Pa3MEPHI AApa.

3agaya 3. DOnexkTpoH HaxXOAUTCI B OECKOHEYHO TJIYOOKOM MPSMOYrOJbHOM OJHOMEPHOM

NOTCHIUATBHOM SIIIMKE IUPUHOM |. Hanwucare ypaBHenue Illpenunrepa u ero pemieHue (B

TpUroHoMeTpudeckoit popme) s odmactu 2 (0<x<lI).

3agaua 4. OueHuth Temneparypy Txp. BBIPOXKAEHUS KaJlHs, €CIM IPHUHATH, YTO HAa KaXKJbl aToM

KalMs TIPEXOAMTCS TI0 OJXHOMY CBOOOJHOMY 27IeKTpoHy. IlmoTHocTs Kamus 860 kr/m°. MonspHas

macca kanuss M = 39,1 r/monb. (Yka3aHue: TemmepaTrypa BBIPOXKJIEHHS OINpPeNeNsIeTcs] BhIpaKeHUEM
27r°h?

Tes = n*3).
%" km )
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Bapuant Ne 4.

3agauya 1. DiekTpoH ABMXKETCS cO cKopocThio v = 200 Mwm/c. OnpenenuTs JINHY BOJHBI /1€
Bpoiins A, cunTast IBUKEHUE JEKTPOHA PEISTUBUCTCKUM.

3agaua 2. Ucnonws3ys cooTHomeHue HeompeneneHHoctu AE-At > /i, ouenuts mupuny I
SHEPreTUUYECKOro ypPOBHs B aTOME€ BOJIOpPOJa, HaXxoAsuerocs: 1) B OCHOBHOM COCTOSIHMU; 2) B
BO30YKICHHOM COCTOSTHUH (BpeMs T )KH3HM aTOMa B BO30YKAEHHOM cOCTOsHMHU paBHO 1078 ¢).
3apaua 3. VM3BecTHa BONHOBas (hYHKLUS, ONUCHIBAIOIIAS COCTOSIHME 3JIEKTPOHA B MOTEHIMAIBHOM
smke mupuHoit /: y(x)= Ci sinkx+ Czcoskx. Mcnonb3ys rpannunsie ycinoBus y(0) =0 u y(l) =0
onpenenuth KodhouuueHT C2 W BO3MOXKHBIE 3HAUCHHUS BOJHOBOIO BeKTOpa K,npu  KOTOpOM
CYILIECTBYIOT HETPUBUAJIbHBIE PELLICHHUS.

3amauya 4. OnpenenuTbh MaKCUMAJIBHYIO CKOPOCTbH 3JIEKTPOHOB B MeTtaiuie npu temnepatype T= 0 K,
eciu ypoBeHb Pepmu F = 5 3B.

Bapuant Ne 5.

3agauya 1. OnpenenuTh UIMHY BOJIHBI 1€ bpoilns x 3JeKTpoHa, €ciu ero KMHEeTHYecKas
sHepruss T =1 k»3B.

3agaua 2. Ucrmonb3ys COOTHOIICHHWE HEoNpeaeleHHOcTer AXApP> /i OLICHUTHh HU3IIHUHU
JHEPreTUYECKU ypOBEHb 3JIEKTPOHA B aToMe Bojgopoaa. IIpuHsATh nuHelHble pa3Mepsl aTomMa
| =0,1uaMm.

3agaya 3. Yactuna B NOTEHUMAIBHOM SIIMKE HAaXOJUTCA B OCHOBHOM cocTosHuU. KakoBa
BepoATHOCTb W Hax0KJEHUs YacTHUIbL: 1) B cpellHel TpeTH SIMKa; 2) B KpalHel TpeTu sAuKa?
3agaua 4. OnpenenuTs MWHUPHHY 3alpPEIleHHOW 30HBI COOCTBEHHOT'O MOJYHPOBOJHHUKA, €CIU
npu temnepatypax T1 u T2 (T2 > T1) ero conpoTuBIeHHS COOTBETCTBEHHO paBHBl R1 n R».

111.3. TecTsl AJ151 TEKYLIET0 KOHTPOJIS.

3. TecTbl ANs TEKYLIEr0 KOHTPOJIS.

Moayas 1-5. N3 1tem 1-10 mo BBIOOPY 3. Kunemaruka U AMHAMUKA
npenojaBaTesisi BbINOJHIETCSI B ceMmecTpe 7-8 BpaaTeJJbHOI0 ABH/KEHHUsI.
TECTOB 3.1. VYriioBas CKOpPOCTh M YIJIOBOE YCKOpPEHHE MpHU

1. KunemaTuka MaTepHAJIbHOI TOYKH

1.1. Mopenn MeXaHWKH: YacThila (MarepuaabHas
TOYKA), CHCTEMa YacTHl, a0CONIOTHO TBEPAOE
TeJI0, CIUIOLIHAS CPeaa.

1.2. Cucremsl oTcyera.

1.3. KoopauHaTHBIH, BEKTOPHBIH, €CTECTBEHHBIN
CHOCOOBI  ONMMCAHWS JBHKEHUS MaTepHAIbHOU
TOYKH. Cas13b MEXITy BEKTOPHBIM u
KOOPJMHATHBIM CIIOCOOAMU OTIMCAHUS IBUKECHHUS.

1.4.Tlepememienne, MyTb, CKOPOCTb, YCKOPEHHE
MaTepuantbHOU TOYKHU. Hopwmanbsnoe u
TAHTeHLMATbHOE  YCKOPEHHUS  YacTHIBl  IpHU
KPUBOJIMHEITHOM JBMKEHUH.

2. JluHaMMKa MaTepHAJbLHOI TOYKH

2.1. IlepBriii 3axoH HpIOTOHA, (3aKOH HWHEPIINH),
Macca, eJMHALBI N3MEPEHHS MaCCHI.
2.2. Cunel B MEXaHUKE: CHJIA TIATOTEHHUS, CHIa

TSOKECTH, BEC TeNa, CHjla CyXOro TPEeHHS, CHIIa
BS3KOTO  TPEHMs, CWJIA  YIOPYroCTH, CHja
Apxumena, cuiia KyJOHOBCKOTO B3aMMOJCHCTBUS,
cuna Jlopenua.

2.3. Bropoii, Tpetuit 3akonsl HeloTOHA, €IMHUIIBI
WU3MEPECHHMS CHITBI.

JIBJKEHUHU 110 OKPYKHOCTH, UX CBSI3b C JIMHEHHOU
CKOPOCTBIO ¥ IMHEWHBIMH YCKOPEHUSIMH.

3.2. [loctynarensHOE ¥ BpamiaTteiabHOE IBUKEHUE
TBEPJIOTO Tela.
3.3. VYpaBHEeHHE IBWKEHHS Tela, BPAIIaOIIETOCs

BOKpPYT HeHO,HBH)KHOﬁ ocu. MOMEHT CuIbl H
MOMCHT UHEPIUHU TCJIa OTHOCUTCIILHO OCH.

3.4. MoMeHT uMIyabca. 3aKOH  COXpaHEHUs
MOMEHTA UMITYJIbCA.

3.5. JIBmKeHre B IEHTPAILHOM TIOJIE.

3.6. PaGora, MOIIHOCTh, KMHETHYECKAs SHEPTUs

MIPH BpaIllaTEIbHOM JIBIKESHHU.
4. Pa6oTa, MOIITHOCTb, IJHEPTHUSl, 3AKOHBI

COXpPaHeHHsI.

4.1, 3aKOH  COXpaHCHHSA UMIyjiabca. 3aKOH
NBIKCHHUST ~ [IEHTpa  WHEpPIHH.  PeakTHUBHOE
nBmxeHue. @opmyna [{uoakoBckoro.

4.2, Pa6oTta. MOIIHOCT.

4.3. Kuneruueckas sneprusi.

4.4, Oneprusi B3aumopnenctBus. I[loTeHuuanbHas
SHeprus ynpyroctd. IloTeHuaibHas SHEPrus
TSATOTCHMS.

4.5, CBs13b MHOTEHIINATLHON CHUTBI C

IOTEHIUAJIBHON YHEPrUEH.
4.6. 3aKOH COXPAaHEHWS SJHEPTUU B MEXaHHKE.



4.7. Csa3b  3aKOHO8 COXpaHeHUsi ¢ cummempue

npocmpancmea u epemenu. KoHCepBaTHUBHBIE U

JIUCCUIIATUBHBIE CHUCTEMBI. BHYTpeHHSS J>HEpTus.

OO6medu3nIecKrii 3aK0H COXPaHCHHS YHEPTHH.

5. CneumajbHast Teopus
orHocureabnoctu (CTO).

5.1. Iloctymarer DitHmTeitHa. OTHOCHTEIBHOCTD
OJTHOBPEMEHHOCTH.

5.2.  TlpeobpaszoBanust Jlopenua. VHBapuaHTHOCTH
3aKOHOB TIPUPOJIBI OTHOCHUTEIHFHO MPE00pa3oBaHUi
Jlopenua.

5.3. JnuHa Ten B pa3NMYHBIX CHUCTEMax OTcYeTa.

JITUTEIbHOCT, COOBITHH B pasHBIX CHCTEMax

oTcuera. PelATHBUCTCKMI  3aKOH  CJIOKEHHUSA

CKOpPOCTEH.

WnTepBan Mexmy cCOOBITHUSIMH.
OCHOBHO# 3aKOH PENSATUBUCTCKOW NTHHAMHKH

(2-# 3akon Hptorona B CTO).

5.4.
5.5.

5.6. OHeprus B  PENATHBUCTCKOM  JMHAMHKE.
OHeprus NoKosl.
6.  OcnoBbl MKT razos.
6.1. TepmoauHaMUYECKHE napameTpebl.
Temnepatypa.
6.2. Mopenr  ugeampHOro  Ta3a.  OCHOBHOE

ypaBHEHUE MOJICKYIIPHO-KUHETUYCCKOM TCOPHH.
6.3. YpaBHeHHE COCTOSHUS UICATBHOTO rasa.
6.4. 3axoHBI HIACAIbHBIX I'a30B.
6.5. MakcBe/UIOBCKOE — pacHlpeieiicHHe MOJICKYIT
ujeanbHOro rasza mo ckopoctsam. Oneit Ll TepHa.
6.6. MneannHbIi ras B CHIJIOBOM oJe.
Pacnpenenennie  Bompumana.  Bapomerpuueckas
¢dhopmya.
6.7. Pacmpenenenne MakcBemmia—bonpimMana.
7. IlepBoe Ha4yajl0 TePMOIMHAMUKHU H
e€ro mnpuMeHeHHWe K  H30mpoleccaM H
KJIaCCHYECKOM TeOpUH TENJI0€MKOCTH
HaeaJIbLHOro ra3a.
7.1.1lepBoe Hawanmo TEPMOJUHAMHKH. BHYTpeHHSS
sHeprusi. Paborta rasza npu u3aMeHeHUH ero oobema.
7.2. Temnora. Tena0eMKOCTb.
7.3.1lpuMeHeHe TepBOro Hayalla TEPMOJWHAMUKHU K

M30TPOIIECcCaM. AnmnabaTHbIN mporecc.
VYpasuenus Ilyaccona. Pabora raza B aguabaTHOM
nporecce.

7.4, Knaccruueckas Teopus TEIIOEMKOCTHU

nacaJbHOIO rasa.

8. BTopoe Haya/i0 TePMOAUHAMHUKH.

8.1. Bropoe HayaJo TEPMOJMHAMHUKH.
HeBo3MOXHOCTH BEYHOrO JBUTATENSl BTOPOrO pOJa.
Hpyrue (hopMyIMpoBKH BTOPOTO Havaja
TEPMOJUHAMHKH.

8.2. W3onupoBanHble M HEW3O0JMPOBAHHBIC
TepMoJMHAMUYECKUe  cucTeMbl.  OOpatumble U

HeoOpaTUMBbIE MPOLIECCHI U ITUKJIBL.

8.3. uxn Kapro. Makcumansssiii KITJ{ TeroBoit
MalvHbL. XOJOAUIbHAS MallMHA.

8.4. OHTpONHAL. TepmonuHamMudeckuit u
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CTaTUCTUYECCKUN CMBICI TIOHSITUS SHTPOIIHH.

8.5. Ilonatme TepMOAMHAMUYECKOW BEPOSTHOCTH.
Craructuyueckuit CMBICIT BTOpOTO Hayvaja
TePMOJMHAMHKH. OHTPOMHUS KaK KOJWYECTBEHHAsS
Mepa CTpeMJICHHS OT TMOpAJKa K XaOTUYHOCTH B
COCTOSTHUH TEIUIOBOTO PaBHOBECHSI.

8.6. [IpuHLHKIT BO3paCTaHUs SHTPOIHMU OTKPHITOM
CHUCTEMBI.
8.7. Unen cunepretukn. Camoopranusaius B

YKUBOM M HEXXUBOM TIPUPO/IE.

9. DJIeKTPOCTATHKA

9.1. 3akon Kymnona. Hanpspkennocts
HNEKTPOCTATHIECKOTO TIOJISL.

9.2. Tlorok BEKTOpa HAIPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO oJIsl. Teopema

Ocrporpaackoro—I"aycca.
9.3. Pabora u mnoreHiuanbHas sSHeprusa. CBs3b
MEXTy HAMPSHKEHHOCTHIO M MOTEHITUAIOM.

94. [lunoiap BO BHEIIHEM 3JIEKTPOCTATHYECKOM
nose

9.5. wmdnexTpuku. [Tonsspu3oBaHHOCT®H,
JTUDJICKTpHUECKast BOCIIPUUMYHBOCTD,

JIMJICKTPUYECKast IIPOHUIIAEMOCTD BEIIIECTBA.
9.6. BexTOpBI HAPSHKEHHOCTH U DIIEKTPHIECKOTO
CMEIEHHS, UX CBSA3b C BEKTOPOM IOJISIPH30BAHHOCTH.

Teopema Octporpanckoro—l'aycca mmsa mons B
JIURJICKTPHUKE.

9.7. TIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE.
9.8. DneKkTpoeMKOCTh MIPOBOTHHKA.
Konnencaropsr.

9.9. Dmeprus 3apsHKEHHOTO MIPOBOIHHKA,
KOHJIEHCAaTOopa. ODHeprusi  3JeKTPHUYECKOrO  IOJIs.

OO0ObeMHas IMI0THOCTh OHEPruu.

10. IlocTOSIHHBIH TOK.

10.1. [Ipupona Toka B MeTamiax. OMBITHI
Mamnpgensiitama u Iananexkcu, Tonvena u Crroap-
Ta.

10.2. DnexTpuYecKuil TOK.
BEKTOPOM INIOTHOCTH TOKA.

CBsA3b CHIBI TOKa C

10.3. 3axonbl Oma u Jlxoyns —JleHna B JOKaIbHOM
(muddepennnansHoi) popMe u UX 0OOCHOBAHHUE C
MO3ULIUIN KJIACCUYECKOMN TEOpUH
AIIEKTPONPOBOTHOCTH METAJIIOB.

10.4. 3akouet Oma wu J[xoyns —Jlenma s
OJTHOPOJIHOTO y4acTKa IIeTH.

10.5. Comnporusnenue ITPOBO/THUKA.

[locnenoBatensHOE M TapajuIeNbHOE COEAWHEHHE
COIPOTUBJIEHUM.

10.6. VYcnoBus cyumiectBoBaHus TOKa. CTOpOHHHE
cunbl O.J1.C.

10.7. 3akon Oma qIs HEOJHOPOJHOIO Yy4YacTKa
rery. 3axkoH Oma 1St 3aMKHYTOM IIETIH.

10.8. [IpaBuna Kupxroda mis pacuera
pPa3BETBIICHHBIX LIETIEH.

Moayas 6—10. Ilo BbIOGOpY mpemnoaaBaTes
W3 JAHHOTO CNIMCKA BBINMOJHsETCS 7-8 TecTOB.

11. MarHuTHOe noJie B BAKyyme



11.1. MarautHOoe TmoNe. MarHuTHas WHAYKIHS.
JluHuM MarHUTHON MHAYKIIHUH.

11.2. 3axon buo—Capapa—Jlamaca.

11.3. HanpspokeHHOCTh MarHuTHOTO TTOJTSL.
MarnuTHoe 1oje MpSAMOro TOKa, KPYrOBOTO TOKa,
coleHOMJa C  TOKOM.  MarHutHoe  Toie
JBIKYIIIETOCS 3apsiaa.

11.4. Uupkynauust BeKTOpa MarHUTHOW HHIYKLUH.
MarnuTHOe NoJie JITUHHOTO COJICHOUIA U TOPOHIA.

11.5. Tlonms BHUXpeBBIE W IOTCHIMAIbHBIE. Il0oTOK
BEKTOpa MarHuTHOM uHaykuuu. Teopema I'aycca
JUTSL MATHUTHOTO TIOJIA.

12. DaekTpoMarHUTHasi MHAYKIHS

12.1. DnekTpoMarHuTHas HWHAYKIUs. BbiBoI 3akoHa

9NEKTPOMAarHUTHOW  WHAYKIMKM W3  3aKOHA
COXpaHEeHHUs SHEPTHH.
12.2. IIpaBwio Jlenma.
12.3. O A.C. wuHmykmum B

HCIIOJABMIXHBIX ITPOBOJHUKAX.

NBUKYIIUXCS |

12.4. Ilpwanun neicTBHS Te€HEepaTOpOB
HEPEMEHHOTO TOKA.

12.5. Buxpessie TOKH.

12.6. HWupykTuBHOCTH KOHTypa. WHIYKTUBHOCTH
COJICHOH 1.

12.7. SBneuwne CaMOUHIYKIIHH. 2.J.C.
CaMOMHITYKIIHH.

12.8. Toku mpu 3aMBIKAHUW W Pa3MbIKaHUH IIeTH

IIOCTOAHHOT'O TOKA.

12.9. SBuenue B3anMHOM WHIYKITUH.
TparchopMaTopsl.
12.10. MarautHas o»Hepruss Toka. IlmOTHOCTH

SHEPTUU MarHUTHOTO TTOJISL.
13. MaruuTHoe 110J1€ B BelllecTBe
13.1. MaruuTHbBIe cBo¥icTBa BemectBa. OpOuTabHbIC
Y CIIMHOBBIC MArHUTHBIC MOMEHTBI JJICKTPOHOB.

13.2. HamarnnuuBanue rapaMarHeTHKOB u
JIMaMarHeTHKOB.

13.3. HamarHmueHHOCTS. Marunutnas
BOCIIPHUMYHBOCTh 17§ MarHuTHas
HPOHUIIAEMOCTh BELIECTBA.

13.4. HanpspxkeHHOCTh MarHuTHOTO Todist Llupkysiius
HaNpPsHKEHHOCTH (3aKOH TIOJIHOTO TOKA).

13.5. VYcmoBus Ha  TpaHMIEe ~ paszjiena  JIByX
MarHeTHTOB.

13.6. deppomarHeTnkn W UX cBoiicTBa. JoMeHHas
CTPYKTYpa.

13.7. MarHuTHBIH TUCTEpEe3uC. Pabora
nepeMarHMuUuBaHus (heppoMarHeTuka.

Maruautoctpukiud. Touka Kiopu. @epputhi.

14. Mexanu4eckue W  IEKTPOMArHUTHBIE
KOJIe0aHHS
14.1. VYpaBHeHHe  TapMOHHMYECKHX  KOJICOAHHI.

VYpyras u kBazuynpyras CHia.
14.2. JIuddepeHnmanbHoe ypaBHEHHE JBHIKCHHS
NPY>KUHHOTO MAasiTHUKA, €TO PELICHHE.
AMIUMTyna,  KpyroBas — 4acToTa,
TapMOHHYECKOTO KOJeOaHusl.

14.3. haza
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14.4.
14.5.
14.6.

BekTopHas muarpamma.

DHeprus rapMOHUYECKOTO KOJICOaHMSL.

Marematuueckuit ~ MasTHUK.  DuU3HUECKUU
MasITHHK.

KonebaTenbHbIi KOHTYP.

Crnoxenne OJIMHAKOBO HaIpaBIEHHBIX
KoJieOaHMM OJHOH 4YacTOTHI, OJM3KHX YacTOT,
KpaTHBIX  4YacToT. CnoxeHue  B3aUMHO
MEPICHINKYISAPHBIX  KojeOaHui.  durypsl
Jluccaxy.

Konebanuss  mpyXHMHHOTO  MasTHHUKA  C
tpenueM. [luddepenuunansHoe ypaBHEHUE €ro
nekeHns. Pemenne ypasHenns. Koaddumment

14.7.
14.8.

14.9.

3aryxanus. Jlorapupmudeckwii  JAEKpeMeEHT.
J1oOpoTHOCTS. [Tepuon 3aTyXarumx
KOJIcOaHMA.

14.10. CpobOoxmHble 3aTyxaromme KoleOaHHS B
koneOaTenbHOM KOHType. Juddepenimansroe
YpaBHEHHE W €ro pelieHne. XapaKTepUCTHKH
3aTyXaHusl.

14.11. BemHyX/IE€HHBIE KOJIICOAHHS OCUHIUIATOpPA IO
JICCTBUEM BHEIIHEW CHHYCOWJAJIbHOW CHJIBI.
HuddepennnanpHoe ypaBHEHNE U €T0 PEIICHHE.
Awmroityna u ¢asa BRIHYXKICHHBIX KOJIEOaHUH.
Pe3zonanc. BbIHYXICHHBIE 3IEKTPOMarHUTHBIC
Kosiebanus. YacTOTHbIC 3aBHCUMOCTH aMILIUTY T
TOKa, HAIIPSDKEHUH, cABUTa (a3 MEXIy TOKOM U
HaTpsHKEHUEM.

15. MepemMeHHbBIii TOK
15.1. KBa3zucranuoHapHbIH TOK.
15.2. JleiicTByroree u
MIEPEMEHHOTO TOKa.

15.3. ComnporusieHne, HHIYKTUBHOCTb U €MKOCTH B

I[N MIEPEMEHHOTO TOKA.

15.4. 3akon Owma Ui 1ieneit mepeMeHHOTo TOKa.

15.5. BekrtopHbIe gUarpaMMbl B METOJ] KOMIUIEKCHBIX
aMILTATYT.

15.6. Pe3onasnc B IMOCJIEAOBATEIHLHOM u
HapaJlyIeIbHON LEIH.

16. YpaBHenuss MakcBeiia
16.1. OcHOBHBIE  DKCIIEPUMEHTAIbHBIE  3aKOHBI
anekTpomarHernsma: 3akoH ~ Dapanes-Makcsena,
3aKOH TIOJHOrO TOKa, Teopema OcCTporpaackoro—
laycca s CTATHYECKOTO  3JCKTPUYECKOTO U
MarHMTHOTO TIOJICH.

16.2. Owusznueckuii CMBICI KaXJIOTO M3 YypaBHEHHN
Makcgeia.

Tok cMmemieHus. YpaBHeHuss MakcBeia B
WHTETpalIbHOU (hOpME B Cpejie U B BAKyyMe.
16.4. YpaBHenuss Makcsemia B auddepeHInaibHOM
¢dopme, UX poib.
[lonnass cucrema
DIIeKTPOMarHUTHEIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: MOTIePEYHBIH
XapakTep 3JEKTPOMArHUTHBIX BOJH, CKOPOCTb,
MOJIIpHU3aLys, IJIOTHOCTh SHEPrUHu

CpE€aHEC 3HAYCHUA

16.3.

16.5. ypaBHeHUl MakcBemna.



OJICKTPOMAruuTHbIX  BOJIH, IIOTOK OSHEPruu,
HWHTCHCUBHOCTD 3JICKTPOMATrHUTHLIX BOJIH.

17. Mexanu4yeckue W  JJIEKTPOMArHUTHBIE
BOJIHBI.

17.1. BomHoBoe JIBIYKEHUE. [IpononbHbIE u

MOTIEPEYHBIC BOJTHBI. CkopocTtb

pacnpocTpaHEeHuUs] BOJIHOBOIO (ppoHTa.
BosHOBOE ypaBHEHHE. YpaBHEHHE IIIIOCKOU
Oerymeid BoJHBI. JlIMHA BOJNHBI, BOJHOBOE
YHCJIO.
Ouneprus Oerymeid BomHbl. [loTok »Heprum.
BexTop YMoBa. IHTEHCUBHOCTB BOJIHBI.
Crostame BOJHBI. YpaBHEHHE CTOSYCH BOJIHEL
V3mpl W OY4YHOCTH  CTOSYEH  BOJIHBL.
CoOcTBeHHBIC KOJICOaHHS CTEPIKHEH U CTPYH.
DJeKTpOMarHUTHbIE BOJIHEL. VYpaBHeHue
IJTOCKOM 3JICKTPOMAarHUTHOM BOJIHBEL. BoiHOBOE
ypaBHEHHE. dazoBas CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH.
Bekrop YMoBa—IloitHTHHrA.
HcrouHuky 5neKTpOMarHUTHRIX BojdH. Illkama
AIIEKTPOMAarHUTHBIX BOJIH.

18. UnTepdepenuus

18.1. UnTepdepenmus BoaH. KorepeHTHOCTH BOJH.

18.2. Meronpl mony4eHUs KOTEPEHTHBIX MCTOYHHKOB
CBETa U HAOIIOACHUS MHTEpEPEHIIHH.

Ob6mue YCIIOBUS nHTEp(HepPEHIINOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOT€PEHTHBIX BOJIH.

WnTepdepeHnmonHple  TIOJIOCH OT ABYX MIeneit
Ha TTOCKOM dKpane (merox KOHra).
Wntepdepeniuss B TOHKUX TIJIeHKax. [lomockr

paBHOrO HakijoHa. [lomockl paBHOHM TOJIIMHBL

Komnbsia HeroToHa.

18.6. Tlpocseriienue ontuku. Matepdepomerps.

19. Iudpakuusi cBeTOBHIX BOJIH.

19.1. Jludpakmuss  cera. [lpuwanun  ['roiirenca-
Openens. Hudpakuus Dpenens. Merton 30H
Openens. udpakuus Ha KPyrioM OTBEPCTHH H
JIICKeE.

Hudpakuus OpayHrodepa Ha ImmIendn U Ha
JTUQPaKIIMOHHOMN peleTKe.

CrnektpanbHoe pasnoxeHue. Paspemraromias
CHOCOOHOCTH CHEKTPAJIbHBIX TPUOOPOB.
Wntepdepennuss u  audpakinus cBera MpH
rojorpaduyeckoil 3amucu U BOCIPOU3BEICHUM
nH(pOpMAITUH.

Hudpaknus peHTreHOBCKUX nydeid. Dopmyna
Bynbta-bparra.
20. BzanmopeiicTBHe CBeTa ¢ BelleCTBOM
20.1. EctecTBeHHBII M  TMOJSPU3OBAHHBIN

[Tonapuzatopsl. 3akoH Mamroca.

20.2. TMonspuzanust cBeta TPU  OTPAKEHHH U

MIpEIOMJICHUH cBeTa. 3akoH bprocrepa.
[onspuzarus cBeTa npu JIBOMHOM

nmy4enpenomieHnd. llonspru3annoHHble TPU3MbI

Y TIOJISIPOMIBL.

20.4. UckyccTBeHHas

Dddext Keppa.

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.

19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKas AHU30TPOIIHA.
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20.5. OnTrueckast akTUBHOCTH. BpallieHue MmiocKoCTH
nosnsipuzanuu. Dpdext Papanes.
B3anMonelcTBrEe 3JIEKTPOMAarHUTHBIX BOJIH C
BenlecTBoM. Jlucrnepcusi ceera. HopmanbHas u
aHOMaJbHasl JUCTIEPCHSL.
DnemeHTapHAs AIEKTPOHHAS
JUCTICPCHUHL.

[Mornomenue cBera. 3akoH byrepa.

20.6.

20.7. TeOpHs

20.8.

21. TenJsioBoe n3nyuenue

21.1. Uzny4yenue yepHoro tena. OCHOBHBIE CBOMCTBa

u XapaKTePUCTUKU TEIIOBOTO W3JTy4CHUS:

ANEKTPOMArHUTHAS TPUPOAA TEIIOBOTO H3ITydEHHUS,

PaBHOBECHOCTh, JIy4eHCITyCKaTeIbHas (CHEeKTpaIbHas

TUIOTHOCTD SHEPTreTHUECKON CBETHMOCTH)

Jy4ernoriomaTeabHas  CIOCOOHOCTb.  AGCOIIOTHO

YEepHOE TEJI0, CePOe TEIO.

21.2. Tlpasuio IlpeBo, 3axon Kupxroda.

21.3. 3akon Credana-bonbiiMana. 3aKOH CMELICHHS

Bumna.

21.4. ®opmyna Buna, popmyna Penes—/xunca.

21.5. KsanroBas runote3a [Inanka. ®opmyna [lnanka

JUTSL TETIOBOTO M3ITyYEHHS.

21.6. OnTrueckas TUPOMETPHSI.

22. Buemnuii poroadpdexr.

JKcnepuMeHTAJIbHbIE MOATBEPKIEHUSI KBAHTOBBIX

CBOJIICTB CBeTa.

22.1. ®oroanextpuueckuii 3¢ dexr. Padorer A.T.
CroneroBa. 3akoHbI BHelIHETo poTorddekra.

22.2. Ypasaenue DiHmTeRHA 1 GoTOdhdeKTa.

22.3. NMnynbc ¢orona, macca dortona, sHeprus (oToHa.
OOocHOBaHHE JABIACHUS CBETa C IIO3HMIMH KBAaHTOBOM
TEOPHH.

22.4. Dododexr Komnrona.

23. JKcnepuMeHTATbHOE

000cHOBaHNEe KBAHTOBON MexaHukHM. CneKTpbl aTOMOB.
Bouinsl ae bpoiiias.

23.1. JluneityaTbie CIEKTPBI ATOMOB.

23.2. Mogpens atomoB 110 Pesepdopay u Bopy.

23.3. Teopus bopa nist aToMHOTO si1pa BOAOpOIA.

23.4. Twumore3a ae bpoiins. J{ubpakius 371eKTPOHOB.
23.5. CoortHolenus HeonpeaeacHHocTel [ eit3eHbepra.
24. Hpoct
eiiliye 321248 KBAHTOBOM
MEeXaHHKH.

27.21. VYpasuenue llpeauarepa. CTaTUCTHICCKHUIA CMBICIT
BOJIHOBOH (pyHKIIWH.

27.22. Yactuma B TPSAMOYTOJIHHON TOTCHIHMAILHOW sIME.
Pemenne  ypasuenus  Illpenunrepa. CobcTBeHHBIE
BOJIHOBbIE (DYHKIIUH U SHEPTETUYECKHUI CIIEKTP.

27.23. TloreHuuanbhselii 0apbep. TyHHEIbHBIN 3D HEKT.
27.24. JIuHEHHBIA TapMOHHYCCKHIA OCIIAILIATOP.

25. CoBpeMeHHbIe NpeICTABJIEHUS O CTPOEHHMH

aTOMOB.

25.1. YacTuna
B cepuyeckn CUMMETPUYHOM noJe.
BonoponononoOHble aTOMBI B KBAHTOBOWH MEXaHHKE.
VYpasuenne Ilpenunrepa i CTAIIMOHAPHBIX
COCTOSIHUIA.

25.2. DHeprer
WYEeCKHe YypPOBHH. OHeprusi BO3OYXICHHA U
HMOHH3AINH.
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25.3. CrexTpsl
aromoB. BonHoBble pyHkuuu. KBaHToBbIC UnCa.

25.4. IIpoctpa
HCTBEHHOE paclpeieieHle IUIOTHOCTH BEPOSTHOCTH
JUIS 9JIEKTPOHA B aTOME BOJIOPO/IA.

25.5. Msoros
JIeKTpOoHHBIEe aToMbl. [Ipunnun [aymu.

25.6. Crpykry
pa PHEPreTHYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX
aToMax.

25.7.

[epuopnueckas cucrema sneMeHTOB MeH/IemneeBa.

25.8. Penrtren
OoBCKOe u3mydeHue. 3akoH Moszmn. TopmosHoe
PEHTIEHOBCKOE U3JTydeHHE.

26. 3oHHas Teopusi TBePABIX
TeJ

26.1. 3oHHasE CTpPYKTypa DHEPreTHYECKOTO  CIIEKTpa
3JIEKTPOHOB TBEPJOTO TEJa.

26.2. 3amoimHEHHWE 30H: METAlUTBl, JUIJICKTPUKH |
MOTYTIPOBOJHUKH.

26.3. Pacmpenenenue @epmu. Yposens Depmu.

27. KBanroBasn Teopus
3JIeKTPONPOBOHOCTH METaJJIOB |
NOJIyIPOBOTHUKOB

27.1. DJeKTpONpOBOJHOCTE  METAIOB.  BrIpokaeHue
JNIEKTPOHHOTO ra3a B MeTaulaxX. TemmeparypHas
3aBUCHMOCTb AJIEKTPOIIPOBOAHOCTH METAIIIOB.

27.2. SlBnenue CBEPXIPOBOJUMOCTH. Kyneposckue
3JIEKTPOHHBIE TapHl. [MonsTne
BBICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.

27.3. MarHuTHBIE CBOICTBa CBEPXIIPOBOTHHMKA. 3aXBaT H
KBaHTOBaHHE MarHUTHOTO ITOTOKA.

27.4. TyaHenpHBIH KOHTAKT. D¢dekt Ixo3edcoHa U ero
NpUMEHEHHE.

27.5. DJeKTpOonpoBOJHOCTh MOJIYNPOBOIHUKOB. [loHsTHE
JIbIPOYHOM NPOBOJUMOCTH.

27.6. CoOCTBeHHbIE ¥ NPUMECHBIC MOJYIPOBOIHUKH.
ONEeKTPOHHBIN U JBIPOYHBIN MOIYIIPOBOTHUK.

27.7. JloHOpHBIE U aKUENTOPHbIE YHEPTETHYECKUE YPOBHH.
Yposens Pepmu B MOITYTIPOBOAHUKAX.

27.8.  TemmeparypHas 3aBHCUMOCTh

3JIEKTPOIIPOBOAHOCTH MOIYIPOBOIHUKOB.

28. CTpoeHne aTOMHOTO siipa

28.1. CrpoeHue aTOMHOTO sipa.

28.2. [ledexT Macchl. DHEPTHUS CBS3H.

28.3. Mogenu spa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PanmoakTHBHOE HM3Ny4yeHHEe U ero Bubl. [IpnOops

JUTSL PETUCTPALMU PATUOAKTUBHBIX H3JIYYCHUN W YaCTHUIL.
28.6. 3akoH paJMOAKTHBHOTO pacraja.

3aKOHOMEPHOCTH O-pacmaja u -pacraja.

29. SlnepHble peakuuu

29.1. SlnepHble peakIMH.
[IpeBpamienue siaep.
29.2. Pone  HeWTpoHOB.

Peakuuss nenenus spep. llemHass peakuus AeneHHs.
Snepuslii peakrop.

29.3. TepmosinepHsIit
CHHTE3. OHeprust 3Be3l. YIPaBIsSeMBI TepMOSICPHBII
CHHTE3.

30.91eMeHTapHbIE YACTUIII

30.1. Wepapxusi cTpyKkTyp
Marepun. YacTHIbl ¥ aHTUYACTULBI.

30.2. dusnueckuit
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BaKyyM.

30.3. CranpapTHas
MOJIENIb AJIEMEHTAPHBIX YacThll. KBapKH, JCHTOHBI, KBAHTHI
(GyHIAMEHTAJBHBIX MOJICH.

30.4. DyHIaMEHTaIbHbIE
BO3ACHUCTBUS. AJPOHBIL.
30.5. Anpa aTOMOB.

Atombl. Mosniekybl.
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JK3aMeHANMOHHBbIE Bonpochl: Ddu3uka. 2-3-ii cemecTpsbl

1. Mexannueckoe ABMKeHHE. (OCHOBHBIE KHHEMaTHYECKHE XapaKTEPUCTUKH M.T.
[lepemenienue, CKOpPOCTb, HOPMAJbHOE W TaHIEHIMAJIBLHOE YCKOPEHMSI YacTHIbl MpHU
KPUBOJIMHEHHOM JIBI)KEHUH. BpamarensHoe TBUKEHHE M.T.

2. 3akonbl Hetorona. [lpunnun otHocurensHocTH [ammies. [IpeobpaszoBanue ["anmmes.
Knaccuueckuit 3akon cioxenusi ckopocteil. [lepsreiit 3akon HeroTona. [loHsiTHE MHEpIMANbHON
cucreMbl orcyera. Macca. Bropoi 3axkoH Herorona. Mmmynec Tenna. YpaBHEHUE ABUKCHUS.
Tpetuii 3akon Hetotona. OCHOBHasI 3a/1a4a JUHAMUKH M.T.

3. 3aKOH COXpaHEHUs HMITYJIbCa U €ro MPUMEHEHHE. 3aKOH JABUKEHUS LIEHTPa WHEPIUU.
PeakTuBHOE IBMXKEHUE.
4, Pabora. Momuocte. KuHernueckas u mNOTeHHHMaNbHAs »Heprus. lloTeHIuanbHas

sHeprus ynpyroctu. lloreHumanbHass sHeprust TAroreHus. CBsi3b NOTEHLMAIBHOW CHIIBI C
MOTEHLMAIIBHON YHEPTHUEMN.

5. 3aKOH COXpaHEHMs DJHEprMH B MexaHuke. KoHcepBaTHBHBIE W IHCCHUIIATUBHBIC
cucteMbl. BuyTpennsis sneprust. O0medru3nyeckuii 3aK0H COXPaHEHUS SJHEPTHH.
6. MoOMEHT cuilbl 1 MOMEHT HMHEpPLUU Tejla OTHOCUTEIBHO OCH. YPaBHEHUE [BUKCHHS

TeJa, BPAIAIOIIETOCS BOKPYT HEMOABUXKHOM ocu. PaboTa, MOITHOCTH, KHHETUYECKAs SHEPTHs
IIPU BpalIaTeIbHOM JBUKCHHUH.

7. MomeHT wumMmnynabca. 3aKOH COXpaHEHUS MOMEHTa uMMyinbca. JIBUKEHHE B
LEHTPaJIbHOM I10JI€.
8. OcnoBubie mnonoxxkenus MKT. Mogens uaeansHoro raza. OCHOBHOE ypaBHEHHE

MOJIEKYJISIDHO-KUHETUUECKON TEOpHUU. YPaBHEHUE COCTOSHHUSA UACAIBHOIO ra3a. 3aKOHbI
UJCANbHBIX Ta30B.

9. HNneaneubiii Ta3 B cwioBoMm moJie. Pacnpenenenue bonbiMana. bapomerpuyeckas
dopMyna. MakcBeIOBCKOE pacIpesielieHe MOJIEKYJ UACAIbHOrO raza Mo ckopocTsM. OmbIT
[[ITepHa.

10.  IlepBoe Hauano TepMoauMHAMHUKHU. BHyTpeHHss sHeprus. Pabora raza npu n3MeHeHUH
ero oovema. Temnora. Temmoemkocth. llpumMeHeHHe mepBOro Hadasla TEPMOAMHAMHUKU K
M30IIPOLIECCaM.

11.  Bropoe nHauano TtepmonuHamuku. Temnosble MamuHbl. [lukn Kapro. DHTponus.
CraTtucTu4eckuii CMBICI BTOPOrO Haydajga TEPMOAMHAMUKHM. DHTPONHUS KaK KOJMYECTBEHHAs
Mepa CTpeMJIEHMs OT MOpsAKa K XaOTUYHOCTU B COCTOSTHUM TEIJIOBOIO paBHOBecus. IIpuHuumn
BO3pAacTaHUs SHTPOIIUHU OTKPBITON CHCTEMBI.

12. Tsepable Tena. CTpoeHHE KpPUCTAIMYECKMX UM aMOPQHBIX TBEpPABIX  TeIl.
Kpucrannuueckue pemerkd. Tunbl KpuctamioB. JledekTbl KpUCTAUTMYECKOH pemeTKy.
TermmoéMKOCTh KPUCTAIIOB

13.  DueKTpocTaTuka. DIEKTPUUECKUN 3apsi. 3aKOH COXpaHEeHHMs 3apsna. 3akoH Kyiona.
HampsokeHHOCTD M MOTeHIMA 3JeKTpUYecKoro nois. [IpuHimn cynepno3unuu.

14. Teopema Octporpanckoro — 'aycca g nons B BakyymMe U ee npuMeHeHue. [lome
PaBHOMEPHO 3apsKEHHBIX TeJ: HUTH (LIMJIMHIPA), TIIOCKOCTH, cephl, mapa.

15.  [uonextpuku. llonspuzanust nuanekTpukoB. Ilonspr30BaHHOCTB, OUAIEKTpUUYECKAS
BOCIIPUMMYHUBOCTD, AUDJIEKTPUUYECKAsT NPOHHUIIAEMOCTh BEIIECTBA. BEKTOp 2IEKTPUYECKOTO
CMEIEHNs, U HMX CBs3b C BEKTOpPOM moispu3oBaHHOcTH. Teopema ['aycca s mons B
JINIJIEKTPUKE.

16.  IIpoBOogHMKHM B 2JIEKTPOCTATUYECKOM  IIOJIE. ONEKTPOEMKOCTh  ITPOBOAHMKA.
KonneHcaTopsl. DHeprus 3apsyKEHHOTO IPOBOJHHMKA. DHEPrus 3apsKEHHOTO KOHIEHCATOopaA.
OHeprus 31eKTpuueckoro mnoist. O0beMHas INIOTHOCTb YHEPTUU.

17.  Dnektpuyeckuil Tok. 3akoHsl Oma u Jhxoyns—Jlenua B nuddepeHuuanbHol U
UHTErpalbHOM  (opMax, Hu UX OOOCHOBaHHWE C TIO3ULMH KIACCUYECKOW TEOpuu
aNeKTponpoBoHOCTH  MeTamioB. ComnportuBieHue mnpoBoaHuka. IlocnenoBarenbHoe U
NapajuIeIbHOE COEIMHEHNE CONTPOTHUBIICHUM.

18.  VYcrnoBust cymectBoBaHus Toka. CroponHue cuibl. 2.J[.C. 3akon Owma s
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HEOJHOPOAHOTO yuyacTka nenu. 3akoH Owma ans 3amkHyTod nenu. IIpaBunma Kupxroda mms
pacueTa pa3BEeTBICHHBIX LETIEH.

19. MarnuTHoe nosie. MarHuTHas HHIYKIUS. JIMHUYM MarHUTHOM MHITyKITUH. 3aKoH bro—
Capapa—Jlamnaca. HampsipkeHHOCTh MarHUTHOTO 1oJisl. L{upkynsnus BeKkTopa MarHUTHOM
uHaykuuu. Ilons BuxpeBble U moTeHuuanbHble. [10TOk BeKTOpa MarHuTHOM MHAYKIMH. Teopema
["aycca 11 MAarHUTHOTO 110JIS1 B BAKyyMe.

20. CunoBoe nerictBue MarHutHoro mojis. Cuna Awmmepa, cwia Jlopenna. PabGora mo
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

21. DnexkTpoMarHuTHas MHAYKIUSA. 3aKOH 3JIeKTpOMarHuTHoW mHaykuuu. D.J[.C. uHIyKIuu
B JIBWKYILMXCS] U HEMOABW)KHBIX IIPOBOAHUKAX. [IpuHIMI AeiicTBUS T€HEPATOPOB IEPEMEHHOTO
TOKA.

22. HayKTUBHOCTH KOHTYpa. MHAYKTHBHOCTH coneHounna. Spnenue camounaykuuu. 3.J1.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [NI0THOCTh SHEpruu MarHUTHOTO MOJIS.

23. MarnuTHble cBoiicTBa BemiecTBa. OpOHTaJIbHBIE W CIIMHOBBIE MAarHUTHBIE MOMEHTHI
3JeKTpOHOB. HamarHuuuBaHue mapaMarHeTMKOB M JIMAMArHeTHUKOB. HaMarHu4eHHOCTb.
MaruauTtHas BOCOpUMMYUBOCTh U MarHUTHAas IPOHUIIAEMOCTD BeliecTBa. DeppoMarHeTUKU U UX
cBoiicTBa. JlomeHHas CTpyKTypa. MarHuTHBIN TUCTEPE3UC.

24. Ousnueckue OCHOBBHI TeopuH MakcBemna sl DJIEKTPOMAarHUTHOTO TONA. 3aKoH
3JIEKTPOMArHuTHOM MHAyKUuU B (¢opme MakcBemna. BuxpeBoe anekrpuueckoe moje. 3aKoH
noJHOTO ToKa B popme Maxcsemta. Tok cmemenust. Cuctema ypaBHeHH MakcBeuia.

25. CBoboaHble MexaHUYeCKHe KojebaHus 0e3 TpeHUs W MPpU HAJTU4YUU TPEeHUs. Ympyras u
kBazuynpyras cuia. JuddepenunanbHpie ypaBHEHHS ABIKCHUS TNPYKHUHHOTO MasTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHYECKOTO
konebanus. Koaddumment 3aryxanms. Jlorapudpmuyeckuii nekpement. JloopoTHocTs. [lepuon
3aTyxarlux KoaeOoaHuu.

26. BpiHYyXIeHHBIE MEXaHHYeCKHe  KoJeOaHHs OCIWUIATOpa MOJ ACWCTBHEM BHEUIHEH
cunyconaanpHoi cuibl. [IuddepeHnnansHoe ypaBHeHUE U €ro perieHue. AMIuMtyna u dasa
BBIHYX/ICHHBIX KojeOaHuil. Pezonanc.

27. BbIHY)XJIeHHbIE DSJEKTpOMarHuUTHble KojeOaHus. IlepemeHHblt TOK. YacToTHBIE
3aBUCHUMOCTH aMIUIUTY/]l TOKa, HAllPsDKEHUH, ciBUra (a3 MeX/1y TOKOM U HANPSKEHUEM.

28. BonnoBoe nBuxenue. [IpogonbHble U nonepednsie BodHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieid BOJHBL. J[JaMHa BOJIHBI, BOJHOBOE YHCIO.
BonnoBoe ypaBHenue. [I10THOCTh mOTOKa SHEPrUM (BEKTOpP YMOBa). IHTEHCUBHOCTH BOJIHBI.

29. DneKTpOMarHWTHBIC BOJHBI. Y paBHEHHE TUIOCKOW 3JIEKTPOMAarHUTHOW BOJHBI. BoiHOBOE
ypaBHeHue. Pa3oBasg CKOPOCTb JJIEKTPOMArHUTHBIX BOJH. Bekrop VYmosa-lloitHTHHrA.
W cTouyHuKHM 351eKTpOMarHuTHBIX BOJH. [1Ikana anekTpoMarHuTHBIX BOJIH.

30. 'eomerpuueckas onTUKa. 3aKOHBI FEOMETPUUECKOM ONTUKU U UX MPUMEHEHHE (IIPU3MBI,
IUIOCKHE U cepUyecKue 3epKaia, JIMH3bI).

31. Unrepdepenuus BonH. KorepeHTHOCTh BOJMH. MeToAbl MOMYyYeHHS KOT'€PEHTHBIX
MCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOmue yciaoBUS HHTEP(EPEHIIMOHHBIX
MakCUMYMOB M MHHMMYMOB CBETa JIByX KOTI€pEHTHBIX BOJH. MHTepdepeHIuss B TOHKHUX
meHkax. [lomocel paBHOrOo HakioHa. Ilosocer paBHo# TommuHbL. Kosba HeroToHa.

32. udpakuus ceera. Ilpunnun [rolirenca-®penens. Meron 30n Ppenens. dudpaxuus
Openens. Judpakuus OpayHrodepa Ha menu U Ha qudpakiuoHHON pemieTke. CrieKTpaibHOE
pa3IoXKEHHE.

33. EctectBenHslit u monsipu3oBaHHbIN cBeT. [lomspuzatopsl. 3akon Mamroca. [Tonspusanus
CBETa IpH OTPaXCHMHM M NPEIOMIICHMM cBeTa. 3akoH bprocrtepa. Ilomspuzanus ceera npu
JBOITHOM JtydenpenomieHud. [lonspu3anmoHHble IPU3MBI U MTOJIIPOUIBI.

34. B3auMopelcTBHE SJEKTPOMAarHUTHBIX BOJH C  BemecTBoM. Jlucmepcust —cBera.
HopmanbHast u anoMalnbHast AUcTiepcusi. DIeMeHTapHas AJIeKTPOHHAs TEOpUsl TUCTIEPCUH.

35. [IporuBopeunst kinaccuueckoil gusuku. M3myuenue yepHoro tena. 3akoH Kupxroda.
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3akon Credana-bonbiimana 3akon cmermenuss Buna. KBantoBas runoresa Ilnanka. @opmyna
[Inanka q1s TeruioBoro u3nydeHus. Ontudeckas MUPOMETPHSL.

36. ®orosnexTpuueckuii 3¢pdexr. 3akoHsl QGorodrddexra. YpaBHeHHe DUHINTEHHA IS
dotoapdexra. Ummynwc dpoTtona. [laBnenue cera. Ddpdexr Komnrona.

37. DkcrepuMeHTaTbHOE 000CHOBaHWE OCHOBHBIX HJICH KBAaHTOBOW MeXaHUKH. JIMHeHYaThie
crieKTpbl aToMOB. Moaenb aromoB 110 Pezepdhopay u bopy. Teopust bopa nns aroma Bogopoa.

38. T'umote3a ne bpoiuma. Hdudpakmus snextpoHoB. COOTHOIICHUS HEONpPEACTCHHOCTEH
I'eitzenbepra. Ypasuenue llpeaunrepa. CTaTHCTHYECKUN CMBICIT BOJTHOBOUM (DYHKITHH.

39. Yactuma B mpsSAMOYroibHOW MOTEHIUaIbHOU siMe. Pemenune ypaBuenus lllpemunrepa.
Cob6cTBeHHbIE BOJIHOBbIE (YHKIMU U SHepreTuueckuil crnekTp. [loTeHuuanbHbll Oapbep.
TyHHETbHBIN YPPEKT.

40. Yactuua B cheprnueckoM CUMMETPUYHOM ToJie. BonopoaononobHbie aToMbl B KBAaHTOBOM
MexaHuke. YpaBHenue lllpenunrepa nns cTallMOHApHBIX COCTOSHUNA. DHEPreTUYECKUE YPOBHHU.
OHeprus Bo30yxaeHus M uoHuzanuu. Crektpsl atoMoB. BomHoBble ¢(yHkiumu. KBaHTOBBIE
yucna. IIpocTpaHcTBEHHOE paclpesieseHle IUIOTHOCTU BEPOSITHOCTH Ui 3JEKTPOHA B aroMe
BOZIOpPOJA.

41. MuorosnexktponHsie atromsl. [lpunnun Ilaynu. CTpykTypa 3HEpreTMYecKUx ypOBHEH B
MHOT'O3JIEKTPOHHBIX aromax. [lepuonnueckas cucrema 3neMeHToB MeHnzeneeBa. PeHTreHoBCkoe
u3nydenue. 3akoH Mo3nu. TopMo3HOe peHTTeHOBCKOE U3JIYUCHHE.

42. Atombl B MarHUTHOM mosnie. Paciierienne suepretnyeckux ypoBHeil. DddexT 3eemana.
AHomainbHOe paciiernieHue. CiuH 31eKTpoHa. ATOM B MosieKyJie. MoseKysipHble CIIEKTPBI.

43. DneMeHTbl KBAaHTOBOW TEOpPHM H3ITy4eHUS. BBIHYXIEHHOE M CIIOHTAaHHOE H3IIy4yeHUe
doronoB. Koapdunmentsr Ditnmreiina. TermmoBoe paBHOBECHOE M3NydeHUe. JIFOMUHECIICHITNS.
[Tpunuun paboThl KBaHTOBOro reHepatopa. OTKpbITHIA pe3oHaTop. CBOMCTBa J1a3epHOTO
U3JTyYEHUS U €ro IPUMEHEHHE.

44. 30HHAs CTPYKTypa DHEPreTHUECKOTO CIIEKTpPa JIEKTPOHOB TBEPIOrO Tesa. 3aroIHEHUE
30H: METaJUIbl, IUAJIEKTPUKHA M NOnynpoBoaHUKH. Pacnpenenenune depmu. YposeHs Pepmu.
BoIpokaeHue 31eKTPOHHOIO ra3a B MeTajliax.

45. DneKTpOonpoBOJAHOCTD METaJIJIOB. TemnepatypHas 3aBUCUMOCTb. SBnenue
cBepxmpoBogumoctu.  KynepoBckue — 2IEKTpOHHbIE — mapbl.  MarHuTHbBIE — CBOMCTBA
CBEpXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHME MAarHUTHOTO MOTOKA. TyHHENIbHBIN KOHTAKT. D ekt
Jlxo3edcona u ero npumenenue. [ToHaTHe BHICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH.

46. DIeKTpPONpPOBOJHOCTh  ITOJYIIPOBOJIHUKOB. [lonsiTe ABIPOYHOM MPOBOAMMOCTH.
TemmneparypHast ~ 3aBHCHUMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE M MpPHUMECHBIE
MOJIYIPOBOJHUKU. DJIEKTPOHHBIA U JIBIPOYHBIN MOJYNPOBOAHUK. JIOHOpHBIE M aKUENTOPHBIE
DHEPreTUUECKHUE YPOBHU. Y POBEHb DPEpMHU B MOIYIIPOBOJIHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U JABIPOYHOIO MOJYNpOoBOAHUKOB. [loTeHIManbHblil Oapsep p—N
nepexona. BompramnepHas xapakTepuCTHKA MOIYITPOBOIHUKOBOrO quonaa. TpaHsucrop.

48. Crpoenue aromHoro siapa. edexr maccel. DHeprust cBs3u. Moxenu sapa. [lpupona
AJIEPHBIX CHIL.

49. PanmoakTUBHOE W3JIYYCHHE M €ro BHUIBL [IpuOOpPHI ISl perucTpanuyl pajarioaKTHBHBIX
U3IY4eHUH U dYacTull. 3aKOH paJHOaKTHUBHOIO pacrnaja. 3aKOHOMEPHOCTH o-pacraja u -
pacnana.

50. Anepusie peakuuu. [IpeBpamienue siaep. Ponb Helitponos. Peakius nenenus saep. Llemnas
peakuus neneHus. SnepHbld peakTop. TepMOSIepHbIA CHUHTE3. DHEprusi 3BE3/. Y IPaBIISIEMbIN
TEPMOSIZICPHBIN CUHTES.

51. CoBpemenHas (usuueckas kapTuHa mupa. Mepapxus cTpykrtyp martepuu. YacTuubl u
aHTH4acTuipl. Pusndyeckuil BakyyM. CraHgapTHas MoOJENb 3JIEMEHTAapHBIX 4dacTul. KBapkw,
JENTOHBI, KBAHTHl (yHIAMEHTAJIBHBIX TONe. (DyHIaMEHTalbHBIE BO3JACHCTBUA. AIPOHBI.
I"opstuast Mozens 1 dBoNrOLUS Beenennoi.



