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1 Ilnanupyemble pe3yabTaThl 00y4eHHUS M0 AUMCHUILINHE, COOTHECEHHbIE ¢
ycranoBieHHbIMH B OIIOII CIIO mHaukaTopaMu JOCTHKEHUS] KOMIIETeHIMii

1.1 IMlepeyenb KommneTeHUHii, (popMUPYyEMbIX YUeOHOI JTUCHUTIMHOMI

NuaukaTopsl J0CTHKEHHS KOMIIETEHIUH

IInanupyemble pe3yJbTaThl 00y4eHHUs

OK-3. IlnanupoBaTh W peaTU30BHIBATH
coOcTBeHHOE  mpodecCHOHAIBLHOE U
JIMYHOCTHOC pPa3BUTHUC,
NpCANPUHUMATECIbCKYIO OCATCIIBHOCTL B
podeCcCHOHATBLHON cthepe,
WCIIOJIB30BaTh 3HAHUSA MO (HUHAHCOBOM
TPAMOTHOCTH B PAa3JTHYHBIX >KHU3HEHHBIX
CUTyalusX.

3HaTh (3): cOBpeMEeHHYIO KapTHHY MUpPa HAa OCHOBE
€CTECTBEHHO-HAYYHBIX 3HAaHUH, (yHIaMeHTaJIbHbIE
3aKOHBl (pu3WKH, B T.4. (U3UYECKUE OCHOBBI
MEXaHUKH; MOJIEKYJISIPHY O ¢bu3uKy u
TEPMOJIMHAMUKY, DJIEKTPUYECTBO M MarHeTHU3M,
ONTHUKY, aTOMHYIO U SIACPHYIO (QU3HUKY; TEOPHUIO U
METOJIbl AKCHEPUMEHTAIBHBIX HCCIEI0BAHUM.

YMmethb (Y): UCNONB30BaTh (PU3NUECCKHUE 3aKOHBI

Ui penieHuss 3agad B MpoQecCHOHAIBHOU
ACATCIIBHOCTHU; IMPOBOAUTL OSKCIICPUMECHTAJIbHBIC

UCCIIEIOBAHUSL.
Baapers (B): MmeTogaMu penieHHsl MHKEHEPHBIX
3ajady; MeTOoJlaMHU 00paboTKH

OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ.

2. lleu ¥ 321244 0CBOEHUs Y4eOHOM AUCIUIJIMHBI, MECTO TUCIHUILINHBI B
crpykrype OIIOII
Jucnunnuna «dusukay sBisercs o0s3aTebHON YacThio 00111e00pa30BaTeIbHON OATOTOBKU
obpazoBarenbHoil mporpammbl CIIO B cootrBerctBUM ¢ PI'OC CIIO mo HampaBieHHUIO
noarotoBku 34.02.01 CecTpuHCKOE JI€J10.

enblo OUCHUIIINHBI SBIISCTCS:
03HAKOMJICHUE C OCHOBHBIM HauOoJiee OOIMMHU (PU3NUCCKUMHU SBICHHUSIMH U 3aKOHAMH, U MX
TEOPETUYESCKUM OOOCHOBAHUEM, MOJYUYCHHUE HABBIKOB MPUMEHEHHS MOTYYCHHBIX 3HAHUH K PEHICHUIO
MPaKTHYECKUX 3aj]a4, YMCHUH HCIONb30BaTh OTH 3HAHHWS B MPOGECCHOHATBHOW JCSITEIBHOCTH U
(dbopMupoBaHUE HEOOXOAMMBIX KOMIICTCHI[MH, a TakXe CO3MaHus (QYHIAMEHTAIbHOH O0asbl s
YCHEIIHOT0 OCBOCHUS PsiJia TUCIIUILIMH IPUKJIAJHOTO XapaKTepa.

Hdns  Bepa®oTkM y  0OydYaromuxcsi HEOOXOAUMBIX METOJO0B  (HDU3UYECKOTO
HCCJIE0OBaHUSI HEOOXOAUMO peutenue ciedyiouux 3a0ay.
- M3yYCHHWE OCHOBHBIX COBPEMEHHBIX  (PU3MYECKMX TPEACTABICHHH  4YeJoBeKa 00

OKpYKaroIlleM MUpE;

- oBIajcHUE (PYyHIAMEHTAILHBIMU (PU3MYECKHMH MOHSTUSIMH, TEOPUSMH W 3aKOHAMH, a
TaKXe METO/IaMU (PHU3MYECKOTO UCCIIETOBAHHS;

- YCBOEHHE METOJIOB U ITPUEMOB PEIICHUS 3a1a4 U3 pa3IMYHbIX obnactelt Gpusnku u Oymymeit
CIENNAIBHOCTH.

3. O0beM yueOHO# JUCUMIIIIMHBI B 324€THBIX eIMHUIIAX ¢ YKA3aHHEM KOJIM4YecTBa
aKaJeMHYeCKMX YacoB, BbIIeJEHHbIX HAa KOHTAKTHYI0 PpadoTy oO0ydawimmxcs ¢
npenojaasareyeM (10 BUJAaM y4eOHBIX 3aHATHH, TEKYIIMIH U NPOMEKYTOUYHbII KOHTPOJIb
1O AMCHHUIINHE) U HA CAMOCTOSITEJIbHYI0 pa0oTy 00y4aroumuxcs

OuHas popma 00yueHus

Bun yue6Hoit paboThl 1 cemectp 2 ceMecTp
O0umas TPyI0eMKOCTh TUCHMILIMHBI, aKAJeMUYeCKUX 54 54
yacos
AyauTopHasi (KOHTaKTHasi) padora, 4acoB 45 22




B T.4. 3aHATHUA JICKIITMOHHOI'O THUIIA

15

3aHATHS CEMHUHAPCKOTO THUIIA 30 22
CamocrosiTesibHasi padoTra 00y4arIUXCsl, YacoB 9 32

B T.4. KypcoBas pabora -

Konrtpounb -

Bua npoMexxyTouHOH arrecTanuu DK3aMeH

4. ConeprxkaHue TMCIHUILIHHBI, CTPYKTYPHMPOBAHHOE 0 TeMaM (pa3jaesiamM) ¢ yKazaHHeM
OTBE/IeHHOI'0 HA HUX KOJIMYeCTBA aKAJleMUYeCKHX YACOB U BUJOB Y4eOHBIX 3aHATHI

4.1 Ilepeuenv pazoenos OucCUUNTIUHBL
camocmosamenvHoil  pabomel,

(KoHmaxkmmnoi) u
KomnemeHyuil
Ounas hopma 00ydeHUs

6UO0086

C YKazamuem mpyooemMKoCmu ayoumopHou

KOHmponen u nepeuH:

TpyroeMKOCTh, YacoB Kon
B TOM YHCIIe HaumenoBanue | kommere
HaunmenoBanue pa3niennoB ¥ TeM Beero ayJMTOPHOW | CaMOCTOSITE OLICHOYHOTO HITAH
(KOHTAaKTHOM) JTHHOU cpencTBa
paboThHI paboThHI
Paznen 1. Mexanuka. Konedanust 18 1 4 3amaua OK-3
M BOJIHbI (mpakTHYECKOE
1.1. KuHeMaTHKa U THUHAMHKA 5 4 1 3ajiaHue),
1.2. Dueprus. Pa6ora 3 2 1 eer
1.3. PensaTUBUCTCKAs MeXaHUKA 2 2 -
1.4. DneMeHTH MEXaHUKH 3 5 1
CIUTONITHBIX CPeJT
1.5. FapMoHmnyeckue KojaeOanus u
BOJIHEI 5 4 1
Paznen 2. MonekyaspHas ¢pusuka OK-3
18 16 2 3aaua
H TEPMOAMHAMMKA
2.1. OcHOBBI MOJIEKYJISIPHO- (npaxTiraeckoe
KUHETHYECKOI TeopHrn 10 9 1 sazake),
TeCT
2.2. TepmoguHaMuKa 8 7 1
Pasnen 3. dnexkTpuuecTBo 18 15 3 3anaua OK-3
3.1. DrexTpocraThka 8 7 1 (IpaKTUYecKoe
3.2. [locTOSTHHBIN SNMEKTPHUUECKHIA 10 8 9 3a/1aHue),
TOK TeCT
Hroro 3a 1 cemectp 54 45 9
Paznen 4. Marnerusm 18 10 8 3ayaua OK-3
4.1. DeKTpOMAarHeTu3M 9 5 4 (IpakTHYecKOoe
4.2. DnexTpoMarHuTHas UHTYKIIUS 9 5 4 3aj1aHuKE),
Y IEPEMEHHBIN TOK TeCT
Paznen 5. Ontuxa. KpanroBas 16 8 8 3aaua OK-3
uznka (mpakTHyecKoe
5.1. BonHOBas ontuka 8 4 4 3aJaHue),
5.2. KBanroBas ¢pusnka 8 4 4 TeCT
Pazgen 6. ®uznka aToma, OK-3
aTOMHOTO A7pa u JieMeHTapubix | 20 4 16
“acTHI 3anaya
6.1. ATom 5 1 4 (mpakTu4eckoe
6.2. DnemMeHTHI (PU3UKU TBEPIOTO 5 1 4 3a/1aHue),
Tena TECT
6.3.ATOoMHOE S7IPO 5 1 4
6.4. DneMeHTapHbIE YaCTHILBI 1 5 1 4




(1)I/I3I/IIICCK8.$I KapTUHa MUpa

Hroro 3a 2 cemectp 54 22 32 DK3aMeH OK-3

HToro 3a nucuunaiuny 108 67 41

4.2. ConepskaHue TUCUUILIMHBI 10 pa3ejiam

Pazgen 1. Mexanuka. KoJsie0anus 1 BOJIHBI

Ienn - npruoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3NUECKOIO
UCCJIe0BaHUs, HA OCHOBE 3HAaHUM (PyH/IaMEHTAJIbHBIX 3aKOHOB MEXAHUKH.

3aja4yM — HAY4YUTh CTYJECHTA BIaJETh METOAaMU PELICHUS 3a1a4 10 JTaHHOMY pa3Aeiy
buzuky.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pasjena:

1.1. KunemaTuka ¥ JUHAMHKA.

MarepuanpHas To4dka. AOCOIIOTHO TBEpPMOE Teino. BekTopHBIA (KOOPIWHATHBIN)
METOJ, OIMCAHUS OTHOCHUTEIBHOTO [BM)KCHHUS MaTepHalbHOM To4ykH. KnHemarndeckue
ypaBHEHUs U TpacKTopus ABHKEHHsA. CKOPOCTb U YCKOPEHHE TOYKH KaK IPOU3BOJHBIE
panuyca-Bekropa 1o BpeMeHU. CKOpPOCTh M YCKOPEHHE IIPU KPHUBOJIMHEWHOM JBUKEHHH.
HopmanbHOoe M TaHreHUUAIBbHOE YCKOpEeHUs. JIBH)KEHHE YaCTHULBI 110 OKPYXKHOCTH. YTJI0Bas
CKOpOCTb U YIJIOBO€ YCKOPEHHE, UX CBSA3b C JTUHEHHBIMU CKOPOCTAMH U YCKOPEHHUSIMHU TOYEK
Bpamjatomerocs tena. IlocrynarenpHoe M BpalaTeabHOE IBUKEHHUs aOCOIIOTHO TBEPIOTO
Tena.

3aKOH HHEpPUMH M HUHEpLHUAIbHbIE CHUCTEMBl OTCU€TAa. 3aKOHBl JMHAMHKHU
MaTepuaibHON TOYKM M CHUCTEMBl MAaTEPHAIbHBIX TOYEK. BHEIIHME M BHYTPEHHHE CHIIBI.
IleHTp Macc (LUEHTp MHEPLUH) MEXaHUYECKOM CHCTEMBl M 3aKOH €ro IBW)KEHHUSA. 3aKOH
COXpAaHEHHUs UMITyJbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOI0 TAroTeHus. I'paBuTanimonHas nocrossHHasd. ['paBUTainoHHOE HOJIE.
VckopeHue cBoOoaHOro nmnajaeHus. JIBwkeHue Ten y mnoBepxHocTH 3emiuu. Ileppas
KOCMMYECKask CKOPOCTb.

Cuibl ynpyroctu M TpeHus. JIMHaMUKa BpalllaTE€IbHOIO ABUXKEHUA. MOMEHT CHIIBI,
MOMEHT HWHEpPUUUM U MOMEHT HUMIyJbca. MOMEHT CHJIbI OTHOCUTEIBHO OCH. MOMEHT
UMITyJIbCa Tela OTHOCUTEIBHO OCH. YPaBHEHUE JIUHAMUKHM BpallaTEIbHOIO JBHUKECHUS
TBEPAOro Tejaa OTHOCUTEIBHO HENOABMXKHOW ocH. KuHeTndeckas sHeprus Bpallarollerocs
Tena.

1.2. Dueprus. Pabora.

3aKOH COXpaHEHUs M NPEBPALICHUS SHEPTrUU

OHeprusi Kak yHUBEpcajbHas Mepa pa3iudHbIX (OPM JBMKEHHUS U B3aUMOJACHCTBHUSA.
PaGorta nepemenHoil cunbl. Kunernueckas sHeprusi MEXaHUYECKOW CHUCTEMBI U €€ CBS3b C
paboTOl BHEIIHUX U BHYTPEHHUX CHJI, IPWIOKEHHBIX K CUCTEME.

ITone xak Qopma Marepuu, OCYLIECTBISIOIIAS CHJIOBOE B3aMMOJEIHCTBHE MEXIY
yacTUIlaMHU BellecTBa. [loTeHnnanbpHas 3HEPrus MaTEpUaIbHOW TOUYKU BO BHEIIIHEM CHUJIIOBOM
IOJIE U €€ CBSI3b C CUJIOH, NEHMCTBYIOIIEH Ha MaTepuaiabHyl0 TOuky. Ilonstne o rpanuente
ckangpHoM ¢yHkuuu KoopauHaT. llome nenTpanpHbIX cui. [loTeHumanbHas >3Heprus
CUCTEMBI. 3aKOH COXPAaHEHUsl MEXaHW4YeCKoW »HHepruu. Jluccumanuss sHepruu. 3aKOH
COXPAaHEHHUs U INPEBPALICHUs JHEPrUU KaK IPOSIBIICHUE HEYHHMYTOKMMOCTU MAaTEpUU U €€
ABwkeHus. [IpumeHeHne 3aKOHOB COXPAaHEHUS K CTOJIKHOBEHUIO YIPYTUX U HEYIPYTHUX TElL

1.3. PemATHBUCTCKAs MEXaHUKA.

[Tpunnun otHocutenbHOoCTH ['anunes. [IpeobpasoBanus [anunes. HemnepruanbHbie
cucreMbl orcuéta. Cumnbl uHepuuu. Cuna Kopuonuca. 3akoHbl COXpaHEHUs B
HEUHEPLUAIbHBIX CUCTEMAX OTCYETA.

IIpyHIUIT OTHOCUTEIBHOCTU B PEJTUBUCTCKOM MexaHuKe. IlocTynaTel cnienuanbHOU
Teopur oTHOocutenbHOCTU. [IpeoOpasoBanme Jlopenna. IloHATHE OJHOBPEMEHHOCTH.
OTHOCUTENBHOCTh JJIMH U MPOMEXYTKOB BpeMeHU. VHTepBaim MexAy COOBITUSAMH U €T0
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WHBAPUAHTHOCTHh 110 OTHOIIEHUIO K BBIOOPY WHEPIHUAIBHON CHCTEMBI OTCYETa Kak
MIPOSIBJICHUE B3aUMOCBS3M IIPOCTPAHCTBA M BPEMEHM. PESITUBUCTCKUN 3aKOH CIOKEHUS
ckopocteil. PenstuBucTckuii umiyinbc. OCHOBHOW 3aKOH PEJISITUBUCTCKON JHMHAMUKHU
MaTepUaJIbHONM TOYKHU. PensTHUBUCTCKOE BBIpaXKEHHWE JUIsi KHUHETUYECKOM SHEpruu.
B3auMocBs3b Maccbl U 3HEpPruv. DHEPrus cBsi3u cucTemMbl. COOTHOLIEHUE MEXKIY MOJHOM
SHEpPruel U UMIYJIbCOM YacTULbL. ['paHuLIbI MpUMEeHUMOCTH Kilaccuueckoit (HproToHOBCKOI)
MEXaHHUKHU.

1.4. DneMeHThl MEXaHUKHU CIUIONIHBIX CpEl.

OOure cBOMCTBA KUIKOCTU U ra3a. YpaBHEHHE PaBHOBECHS U JABIKECHUS KUIKOCTH.
Uneanvnas xuakoctb. ['mapocratuka HecxkumaeMou xujakoctu. CrarmoHapHOE TedeHHE
HJICaIbHOW KUJIKOCTH. Y paBHEHUE bepHyu.

Bsskas xuakocts. Cwibl BHyTpeHHero TpeHus. CranumoHapHOE TEUEHHE BSI3KOM
xkuakoctu. @opmyna Ilyazeitnsa. @opmyna Crokca. ['mapoauHaMmudeckass HEYCTOWYHUBOCTb.
[TonsiTe o TypOyJeHTHOCTHU. JIBHMKEHHUE TN B )KMAKOCTSIX U rasax.

UneanbHo ympyroe teno. Ymnpyrue aedopManud U HamnpsokeHus. 3akoH ['yka.
[Tnactuueckue nedopmarnuu. Ilpenen mpouHocTu.

1.5. 'apmoHMueckue KojaeOaHuss U BOJHBIL.

Konebanusi. Mexannueckue kojeOanusi. KuHemaTnueckue  XapaKTEPHUCTHKU
rapMoHHuYeckux Kkosebanuil. [ludpdepenimanbHoe ypaBHEHHE TapMOHHUYECKUX KOJI€OAHUH.
[IpyxuHHBIA, QuU3MYeCKUil M MaTEeMaTUYECKUH MAasTHUKU. OHEprusi TapMOHHUYECKHUX
kojebanuil. CinokeHMe TapMOHUYECKHX KoJieOaHMH OJHOr0 HampaBIeHUS U OJAMHAKOBOMH
yacToThl. buenus. Clo)keHrs B3aMMHO NePIeHANKYISIPHBIX Konebanuii. Juddepenunansuoe
ypaBHEHHE 3aTyXalolux KojebaHuii u ero pemenue. [uddepenHnumansHoe ypaBHEHHE
BBIHYKJICHHBIX KoseOanwuii. [lonsaTue o pezoHaHce.

MexaHu3M o00pa3oBaHUsS MEXaHHYECKUX BOJIH B ynpyroi cpexpe. Ilpononbubie u
nonepeuHble BoJIHBL. CHHycoujanbHble (FapMOHMYECKHE) BOJHBI. YpaBHEHHE Oeryiueu
BOJIHBI. [[lMHA BOJMHBI W BOJIHOBOE 4uciio. BonHoBoe ypaBHeHue. Da3oBasi CKOPOCTb.
Oueprus BoniHbl. Bektop YMmoBa. BonnoBoi#i makeT. ['pynmnoBas ckopocts. KorepeHTHOCTb.

Unrepdepennus BoaH. OOpa3oBaHHE CTOSYMX BOJIH. YPaBHEHHME CTOSTYEH BOJHBI U
€ro aHajiaus.

Pa3znen 2. Moaekyasipuasi (pu3nKa M TEPMOTMHAMHUKA

Hean - npuodbpereHne TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO
WCCJIe0BaHMs, HA OCHOBE 3HAHUH ()yHIaMEHTAJIbHBIX 3aKOHOB MOJICKYJISIPHOU (DPU3UKU U
TEPMOJUHAMHUKHU.

3axauM — HAY4YMTh CTY/I€HTA BJIAJETh METOJIaMU PEILICHUS 3a/1a4 110 TaHHOMY pa3Aeiy
buzuku.

Ilepeyenb yuyeOHBIX 3J1eMEHTOB paszjea:

2.1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

TepMoanHaMHUUECKUN U CTATUCTUYECKUN METOABI UCCieoBaHUsl. MaKpOCKOMUYECKOe
cocTosiHne. MakpOCKOIINYECKHE MapaMeTphl Kak CpelHUE 3HAUCHUS.

W3onponecchl M 3aKOHOMEPHOCTH MX MNPOTEKaHMs. AOCOJIOTHas TeMIlepaTypHas
mkana. YpasHenue Kianeiipona-Menneneesa.

Mopenp uneanbHOro raza. BeiBox ypaBHEHHS MOJIEKYJISPHO-KHHETHYECKONH TEOPHH
ujeanbHBIX Ta30B /I JaBJICHUS U €r0 cpaBHeHHUE ¢ ypaBHeHueM Kitameiipona-Menzaeneesa.
CpenHsisi KUHETHYECKass HSHEprus MoOJjeKyld. MOoneKynasipHO-KMHETUYECKOE TOJIKOBAaHUE
TEPMOANHAMUYECKON TEMIIEPATyPBI.

SBnenuss mnepenoca. Jdudoysusa. Kosdppuuuent nuddysuu. dudpdysus B rasax,
KUJKOCTAX M TBEPABIX Tenax. TemronpoBogHOCTh. KoaddUIMEHT TEemonpoBOAHOCTH.
TemnepaTtyponpoBoaHOcTb. Bszkocts. KoadduuneHTs! BI3KOCTH ra30B U JKUJIKOCTEH.

Uucno creneHeit cBOOOABI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO paclpeaesIeHHs] SHEPIUu
[0 CTENEHSM CBOOOJABI MOJIEKyJ. BHyTpeHHss sHeprus uaeanbHoro rasa. Padora rasza npu
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n3MeHeHun ero oO0béma. KommdectBo Temtorel.  Temmoémkocts. [lepBoe Hauamo
TepMoaMHaMUKHU. IlpruMeHeHHe mnepBOro Havajla TEPMOAMHAMHMKHM K H30MpoLeccaM U
anuabaTHOMY IMPOIIECCY MIEATbHOTO Ta3a. 3aBUCUMOCTh TEIUIOEMKOCTH HAEAJIbHOTO raza OT
BHJIa IpolLecca.

2.2. TepmonuHamuka.

OOpatumbie U HeoOpaTuMmble mpolecchl. Kpyropoit mpouecc (uuki). TermioBbie
npuraten W xonomuipHble MamuHbl. [ukn Kapuo u ero KIIJI. Bropoe Hauano
tepmonuHamuku. Hezaucumocts KITJI ukira KapHao ot mpupoasl pabodero tena.

Peanpupie ra3zel. CHilbl M OOTEHLHWANbHAs JHEPrUs  MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUSI.

TepMoauHamMuKa NOBEPXHOCTH paszdena IAByX cped. lloBepXHOCTHast SHeprust u
HaTsDKeHHe B KuAKocTAX. CMaumBaHue. JlaBieHue oA HMCKPUBIEHHOH IOBEPXHOCTBHIO
)kunkoctu. KanuninspHocTs.

®a3zoBble npeBpaieHus. PazoBele AuarpaMMbl. Kputnueckoe cocTosHue.

Kunkue KkpucTanisl.

Pa3zpnen 3. DiekTpuyecTBo

Iean - npruoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3HMUECKOTO
HCCJIe0BaHUs, HA OCHOBE 3HAaHUM (PyHIaMEHTAJIbHBIX 3aKOHOB JIEKTPOCTATUKH U
IIOCTOSIHHOT'O TOKA.

3axa4yM — HAY4YUTh CTYJEHTA BIaJETh METOaMU PELICHUS 3a/1a4 110 TaHHOMY pa3Aeiy
bu3uKH.

Ilepedyenb y4eOHBIX 3/1€MEHTOB pasjeJa:

3.1. DyekTpocraTuka.

3aKOH COXpaHEHHs DJIEKTPUYECKOro 3apsaa. OllekTpuueckoe mnojae. OCHOBHbIE
XapaKTEPUCTUKH  JJIEKTPOCTATUYECKOIO  MOJsd —  HAmpsDKEHHOCTh M MOTEHLHUAI.
Hanpspk€HHOCTh Kak IpaJUeHT MOoTeHIuana. Pacdé€r aineKTpocTaTUYecKuX IOJIEH METOI0M
cynepno3uuuu. [IoTok BekTopa Halps)KEHHOCTH.

IIpoBogHukn B 2yekTpuueckom 1mone. Ilonme BHyTpH INpOBOJHMKA My €ro
noBepXHOCTHU. Pacmpenenenue 3apsnoB B NPOBOJHUKE. DNEKTPOEMKOCTb YEAMHEHHOTO
IpOBOJHUKA. B3auMHas €éMKOCTh 1BYX IIPOBOAHUKOB. KOHEHCAaTOPBI. DHEPrus 3apsiKEHHBIX
IIPOBOJIHUKA, KOHJEHCATOPA U CUCTEMBI IPOBOAHUKOB. DHEPIHsl ANEKTPOCTATUYECKOTO MOJISL.
O06BEMHas MIIOTHOCTH YHEPTUU.

3.2. ITOoCTOSTHHBIN 3JEKTPUUECKUIl TOK.

ITocTOSIHHBIN 31EKTPUYECKUMA TOK, €r0 XapaKTEPUCTUKHU M YCJIOBHS CYIIECTBOBAHHUS.
Kiaccuueckass 2J€KTpOHHAash TEOpUS DIEKTPOINPOBOJHOCTH METANIOB M €€ ONBITHBIE
obocHoBaHus. 3akoH Oma. Pa3HOCTh NMOTEHLMANIOB, JIEKTPOABUKYINAS CHUJIA, HANPSIKEHUE.
3akonsl Kupxroda. 3akon J[>xoynsa-Jlenna. Dnexkrpuueckuil Tok B Bakyyme. Pabora Beixona
3JIGKTPOHOB U3 MeTauia. TepModjekTpoHHas dmuccus. Tok B razax. [lmasma.
DIIEKTPONPOBOJIHOCTE AMEKTPOJIUTOB. 3akoHbl Papazness. DIEKTPOIU3 U €ro HNPUMEHEHHE.
Tepmoanekrpuueckue siBneHus. KoHTakTHas pa3HOCTb NOTEHLUATIOB.

Pa3znen 4. Marnetusm

Hean - nppoOpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PU3HUECKOTO
HCCJIe0BaHMs, HA OCHOBE 3HAaHWM (PyHIaMEHTAIBHBIX 3aKOHOB 3JIEKTPOMAarHeTu3ma.

3aga4um — HAYy4UThb CTYI€HTA BIAJETh METOAaMU PELICHUS 3aa4 110 JaHHOMY pa3zieily
buzuky.

IlepeyeHb y4eOHBIX 3JICMEHTOB pasjena:

4.1. DneKTpOMarHeTusM.

MarnuTtHoe none. MarHuTHas MHAYKIUsA. 3akoH Ammepa. MarHuTHoe IoJie TOKa.
JlelicTBHEe MarHMTHOTO MOJIA Ha ABWKYyIUics 3apsa. Cuna Jlopenna. J[BUkeHue 3apssKeHHBIX
YacTHUIl B MarHUTHOM moJje. [IpuHiun nedcTBUsS HMUKINYECKUX YCKOpUTENeH 3apsKeHHBIX
yactull. D¢pdekt Xomna. MI'[[-renepatop. KoHTyp ¢ TOKOM B MarHUTHOM 1ojie. MarHUTHBIN
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MOTOK.

MaruutHoe mnoJsie B BellecTBE. MarHUTHbIE MOMEHTHI aTOMOB. THIIBI MarHeTHKOB.
HamaramyeHHOCTh. MUKpPO M MakpOTOKH. DJEMEHTapHas TEOpHus Aua- U IapaMarHeTu3ma.
MarsuTHas BOCIpUUMYHUBOCTD BEILIECTBA U €€ 3aBUCUMOCTD OT TEMIIEPATYpPbl. 3aKOH MOJIHOTO
TOKa JJIsi MarHUTHOTO MOJig B BellecTBe. Hampsi’KeHHOCTh MarHUTHOTO MoJsg. MarHuTHas
npoHuraeMocTsb cpenbl. DeppomardeTuku. OnbiTel CToNeToBa. KpriBas HaMarHuumBaHUs.

4.2. DnexTpoMarHuTHasi UHAYKIHS U MEePEMEHHBINA TOK.

SIBrenmne snmekTpoMarHuTHOW MHIYyKIUU (ombiTel Papanes). [Ipasuno Jlenmna. 3akoH
ANEKTPOMArHUTHONM MHAYKIIMM M €ro BBIBOJ U3 3aKOHA COXPAaHEHUs JSHepruu. SBieHue
caMOMHAYKUMH. MHIyKTUBHOCTh. TOKM IpH 3aMBIKAaHUM W pa3MbIKaHUU Lienu. SIBieHue
B3aUMHOM MHAYKUMH. B3auMHasi HHIYKTUBHOCTh. DHEPIrus CUCTEMBI IPOBOIHUKOB C TOKOM.
OOBpéMHAas MIIOTHOCTh PHEPTHUU MAarHUTHOTO ToJis. Llenu nepeMeHHoro ToKa.

lapmoHuyeckue  2JIEKTPOMarHUTHbIE  KoyieOaHus W UX  XapaKTEePUCTHUKHU.
DJIEeKTpUYECKU KoJieOaTeNbHBI KOHTYp. OHEprust dSJIEKTPOMArHUTHBIX KOJIEOaHHH.
Ammuiutyna u (pa3a BRIHYKIEHHBIX Konebanuil. Pezonanc.

DJIeKTpOMarHuTHbIe BOJIHBL. OCHOBHBIE CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH.

Pazgen 5. Onruka. KBanToBas ¢uszuka

Hean - npuodbpereHne TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO
UCCJIEIOBaHUs, HA OCHOBE 3HAaHMH (DyHIAMEHTAJIBHBIX 3aKOHOB ONTHUKU U KBAaHTOBOM (M3UKH.

3agaum — HAy4UTh CTYJIEHTA BJIAJETh METOIaMH PEIIeHUS 3aad 110 JAHHOMY pa3ziery
busuku.

Ilepedyenb y4eOHBIX 3/1€MEHTOB pasjeJa:

5.1. BonHoBas onrtuka.

NuTepdepennus ceera. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
Pacuér nnTepdepeHIINOHHON KapTUHBI OT JBYX KOT€PEHTHBIX HCTOYHUKOB. OnTuueckas
mHa nyTH. HTepdepennus cBera B TOHKMX IIeHKax. IHTepdepomeTpsl.

Hudpaxius ceeta. [Ipunnun I'tolirenca-®penens. Meton 300 @penens.
[TpsimonuHeitHOe pactipocTpaHeHue ceeta. Judppakuns Openenst Ha KpyrioM OTBEPCTHH U
nucke. udpaxmus @payHrodepa Ha 0JHON HIenH U TUPAKIIUOHHON pemIéTKe.
Pazpematomas cnocoOHOCT ONTHYECKUX MPHOOPOB.

Judpaxius Ha npoctpancTBeHHON pemiérke. @opmyna Bynbega-bparra. [Tpuammn
rojorpadun. MccnenoBanue CTpyKTypbl KPUCTAIIIOB.

Onruyeckn HeomHOponHas cpena. Jucnepcust ceera

PacnpocTtpanenue cBera B BemiecTBe. ONTHYECKHM HEOJHOPOAHAs Cpera.

Jucnepcus ceeta. O61acT HOPMAIBHOM U AHOMAJIBHOM TUCTIEPCHUU. DIEKTPOHHAsS TEOpus
JUCIIEPCUH CBETA.

[Tornomenne cera. Dpdexr Homnepa. M3nyyenne BaBunosa-Uepenkosa.

ITonspusanus ceeta. EcrecTBeHHBIN 1 NOasAspU30BaHHbI cBeT. [loyspusanus ceera
pu oTpakeHuH. 3akoH bprocrepa. JIBoiiHoe styyenpenomnenne. OTHOOCHBIE KPUCTAILIBI.
[Tonsspou el U MONApU3aLMOHHBIE TPU3MBL. 3aKOH Maitoca.

5.2. KanroBas ¢usuka.

TemnoBoe wuznyuenue. Yépnoe Tteno. 3akon Kupxroda. 3akon Credana-
bonpumana. PacnpeneneHue »HepruMm B CHEKTpe aOCONIOTHO YEPHOro Tesla. 3aKOoH
cmemieHus Buna. KBanToBas runoreza u ¢opmyna Ilmanka. Ontuueckass mUpPOMETpHS.
Buemnnit ¢porosdpdexr n ero 3akonsl. ®oToHB. YpaBHEHHE DHWHIITEHWHA JIJIi BHEIIHETO
dboroaddexra. Macca u ummynsce dporona. JlaBnenue csera. OnbiTel JIeObenera. KBantoBoe
¥ BOJTHOBOE OOBsicHEHHWE JaBiieHus1 cBeta. DPdext Komnrona. /[namexkTrnaeckoe eTuHCTBO
KOPIIyCKYJISIPHBIX M BOJIHOBBIX CBOMCTB JIEKTPOMAarHUTHOI'O U3JTyUYEHHUS.

OrnbITHOE 000CHOBaHUE KOPITYCKYJISIPHO-BOJIHOBOTO Jyaju3Ma CBOMCTB BEIIECTBA.
®opmyna ne bpoitst. CooTHOIIEHNE HEONIPEAEIEHHOCTEN KaK MPOSBIEHUE KOPITYCKYJISIPHO-
BOJIHOBOT'O Jyaju3Ma CBOMCTB MaTe€puHu.



Pa3znen 6. @®u3nka atoma, aTOMHOTO SIAPA M 3J1€MEHTAPHBIX YaCTHIL

Iean - npuodbpereHne TEOPETUIECKUX U IPAKTUYECKUX HABBIKOB (PU3MUECKOTO
UCCJIe0BaHUs, HA OCHOBE 3HaHMI (PyHIaMEHTAJIbHbBIX 3aKOHOB (PU3UKHU aTOMa M aTOMHOT'O
anpa.

3aja4M — Hay4YuTh CTYJEHTA BJIAJACTh METOAAMU PEIICHUS 3a1a4 110 JaHHOMY pas3ieiny
buzuky.

IlepeyeHb y4eOHBIX 3J1eMEHTOB pasgesia:

6.1. Atom.

Ctpoenune atoma. OmnbiTel Pesepdopma. JIuHeiuaTeie crieKTpsl aToMoB. llocTymaTsr
Bopa. Bonopongonono6usie atombl. OnbiT @panka u ['epia.

OmnpeiT HTepHa u I'epnaxa. CrnuH 31nekTpoHa. CIMHOBOE KBAHTOBOE YUCII0. DepMUOHBI
u 6030851 [Ipuanun [Taymu. Pacnipenenenue 3j1eKTpOHOB B aToMe 10 cocTosiHUIM. [ToHsTHE
00 »HepreTHYecKux YpOBHAX MoJeKyld. ChekTpbl atoMoB Hu Mojiekyn. Ilormomenwue,
CIIOHTAaHHOE U BBIHYXIEHHOE u3nydeHus. [lonstue o nasepe.

6.2. DnemMeHTh! GU3UKU TBEPAOIO Tena

®azoBoe NpocTpaHCTBO. DiieMeHTapHas siueika. [lnmotHocTs cocrosHuii. [loHsitue o
KBaHTOBOU cTaTtucTthke bo3e — DiiHmTeHa. ®OoTOHHBIN M (HOHOHHBIN ra3el. PacnipeneneHue
(GOHOHOB 1O HHEprusiM. TerIoEMKOCTh KPUCTANIMYECKOW peméTku. CBEepXTEKy4ecTb.
BHyTpeHHsIs1 9Heprus U TeIUIOEMKOCTb JIEKTPOHHOIO ra3a B MeTajule. DJIEKTPOIPOBOJIHOCTh
MeTau1oB. CBEPXIPOBOAUMOCTb. MarHuTHbIE CBOMCTBA CBEPXIIPOBOIHHKA.

OHepreTM4eckue 30HbBI B  KpUCTaIax. PacmpeneneHwe  3J€KTPOHOB MO
SHEPreTUYECKUM 30HaM. BaneHTHas 30Ha U 30Ha MPOBOAUMOCTH. MeTasuibl, JUIIEKTPUKH U
noyynpoBoAHUKHA. COOCTBEHHass NPOBOJUMOCTH IOJIYNPOBOJHMKOB. KBazuuacTtuubel —
JIEKTPOHBI TPOBOJUMOCTH M JbIpku. O¢dexTuBHas Macca 3JIEKTpoHAa B KpHUCTalIe.

IIpumecHass ~ DPOBOAUMOCTH  IOJIYIIPOBOJHHKOB. OJIEKTPOHHBIE U JBIPOYHBIN
noyrynpoBoJAHUKH. KoHTakTHele siBIeHHA. KOHTaKkT dSJIE€KTPOHHOTO M JIBIPOYHOTO
HOJIYIIPOBOJHHKA (p-n—nepexon) u ero BOJIbT-aMII€pHas XapaKTePHUCTHUKA.

DOTOIAEKTPUYECKHE SIBICHUS B NIOIYNIPOBOAHUKAX. JIFOMUHECLIEHIIUS TBEPABIX TEN.

6.3. AToMHOE sIpO.

3apsan, pa3Mep M Macca aroMHOro sipa. MaccoBoe W 3apsiioBoe yuciia. MoMeHT
UMIIyJibCa siApa W €ro MarHuTHelii MoMeHT. CoctaB sapa. Hyknonsl. BsaumoneiictBue
HYKJIOHOB ¥ IIOHATHE O CBOICTBaX M MPUPOJE SACPHBIX cuil. JleeKT Macchl U SHEPTHsl CBA3H
a1pa.

3aKOHOMEPHOCTH U MPOUCXOXKAeHUEe anbda-, 6eTa- U raMMa-u3IydyeHUH aTOMHBIX
anep. SlnepHsle peakiuu U 3aKOHbI coxpaHeHus. Peakuus nenenus sgep. LlenHas peaxnus
nenenus. Ilonstue o sanepHoit sHepretuke. Peakuust cuHte3a aTomMHbIX sfep. IIpobGiema
YIPABISEMBIX TEPMOSAEPHBIX PEAKIIUM.

6.4. DnemeHTapHbIe YacTUIBI M (DU3MYecKas KapTHHA MHPA.

Bemectso u mnone. HMepapxust cTpykTyp Marepun. YacTunbl UM aHTUYACTHIIBL.
OnemeHTapHble yacTUlbl. KBapku, JeNTOHBI M KBaHTHL. YeTwhlpe Tuna (yHAaMEHTAIbHBIX
B3aUMOJICICTBUIN: CHIIbHBIE, 3JIEKTPOMAarHUTHbIE, Ci1a0ble U rpaBUTALlMOHHBIE. AIPOHBI. Snpa
aToMOB. ATOMBI. Mosekyiabl. MakpOCKONMYECKUE COCTOSIHUS BEIIECTBA: rasbl, KUIKOCTH,
wia3ma, TBEépAbie Tena. [lmanersl. 3BE3pl. BemecTBo B SKCTpeMasIbHBIX YCIOBUSX: Oelbie
KapJIuKW, HEUTPOHHBIE 3BE3/bI, YEPHBIE NBIPHIL. [ alakTHKH.

5. OHeHO‘IHLIe MaTepuajbl 10 JUCHUIIJINHE
OIIGHO‘-IHI)IC MaTepualibl MO0 AUCHUIUIMHE MPEACTABIICHbBI B BUAC (i)OHlIa OLCHOYHBIX

CPEJICTB.

6. MaTepHaﬂbHO'TeXHH‘IECKoe 4 y‘leﬁHO-MeTOZIH‘IECKOG obecreueHue JAUCHUIIJIMHBI



6.1 [lepeyeHb y4eGHO-METOAUYECKOT0 O0GecnedyeHUuss Mo AUCHUIIAHE

ABTOp, Ha3BaHWE, MECTO W3/IaHMSI, U3/IaTEILCTBO, IO/ U3/IaHUs, KOJIWYECTBO CTPAHHMIIL,
pEXUM JOCTyTa

dusnka: yueOHOe mocodue s cpeiHero mpodeccuoHanbHOro oopa3zoBanus / OTB.
pea. Imurpuesa B.®. — M.: UznarensctBo FOpaiit, 2022.

6.2 IlepeueHb yuyeOHBIX U3AaHMIl, HEOOXOAUMBIX /IS OCBOCHMS JHCHMILIMHBI

No
/o

ABTOp, Ha3BaHUC, MCCTO U3JaHUs, I'OJ U3JaHU, KOJIMYCCTBO CTPAHUIL

OcHoBHas:

1

duszuka: yaeoHoe mocobdue st CpeaHero npodeccuoHanbHOro oopa3zoBanus / OTB. Peil.
Hmvutpuesa B.®d. — M.: UzmatenbcTBo IOpaiit, 2022.

JomonHuTensHas

1.

AxcenoBa E.H. OOmas ¢usnka. Mexanuka (TJaBbl Kypca): yeOH. 1m0Oco0. [DIeKTpOHHBIN
pecype] / E.H. AxcenoBa. — 2-¢ u3m., ucnp. — Cankr-Ilerepoypr: Jlans, 2018. — 128 c.
http://e.lanbook.com/book/103056

AxceHoBa, E.H. O6mias ¢uznka. Konebanns u BOTHBI(TTIABEI Kypca): Y4e0H. TI0C00.
[Dnextponnsiii pecype] / E.H. Akcenoa. — 2-¢ u3a., ucnp. — Cankr-IlerepOypr: Jlanb, 2018.
—72 c. http://e.lanbook.com/book/103055

AxkcenoBa E.H. O0mas ¢usuka. TepMonnHamMuka M MoOJEKyisipHas ¢usnka(riaaBel Kypca):
yuebH. 1moco6. [Dnekrponnsiii pecypc] / E.H. AkcenoBa. — 2-¢ wu3m., ucnp. — CaHKT-
I[TetepOypr: Jlaus, 2018. —72 c. http://e.lanbook.com/book/103058

AxkcenoBa E.H. OOmas ¢usuka. DIeKTpUUECTBO M MarHeTu3M (TJIaBbl Kypca): y4eOH. moco0.
[Dnextponnsiii pecype] / E.H. Akcenosa. — 2-¢ uzn., ucnp. — Caukt-IletepOypr: Jlans, 2018.
— 112 c. http://e.lanbook.com/book/103059

AxcenoBa E.H. O6mas ¢wusuka. Ontuka(riaaBel Kypca): yueOH. 1moco0. [DIeKTpOHHBII
pecypc] / E.H. AkceHoBa. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018. —76 c.
http://e.lanbook.com/book/103057

6.3 IlepedyeHb 3JIEeKTPOHHBIX 00pPa30BATEIbHBLIX PeCypcoB

DJIeKTPOHHBIH 00pa3oBaTeJLHBIN
pecypc

Hoctyn B JOP (ceTh MHTEpHET, JOKAJBLHASI
ceTb, ABTOPH30BaHHbIN/CBOOOXHBIN JOCTYII

Lukn BUaEONEKINMN 110 (BU3UKE

dusnyeckas KapTUHA MHpPA https://videouroki.net/blog/vidieourok-
fizichieskaia-kartina-mira.html

IMpumenenune  mepBoro  Hauana | https://videouroki.net/blog/vidieourok-po-fizikie-

TCPMOJHMHAMHUKH K U30IIponcccam

primienieniie-piervogho-nachala-tiermodinamiki-
k-izoprotsiessam

PagnoaktuBHOCTE. MoOnenu aToMoOB

https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov

Hoctmxenus Poccuu B TOKOpeHHU
KOCMOCa

https://videouroki.net/blog/dostizhieniia-rossii-v-
pokorienii-kosmosa

OcHoBHbIE (bopmy Bl
U METOIUWYECKHE PEKOMEHJIAINH
[0 PELIEHUI0  3a/ad  Ha OCHOBBI
TEPMOJIUHAMUKH

https://videouroki.net/blog/videourok-osnovnye-
formuly-i-metodicheskie-rekomendatsii-po-
resheniyu-zadach-na-osnovy-termodinamiki

CTpOGHI/Ie aTOMHOI'O aapa.

https://videouroki.net/blog/stroenie-atomnogo-
yadra-yadernye-sily.html
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http://e.lanbook.com/book/103056
http://e.lanbook.com/book/103055
http://e.lanbook.com/book/103058
http://e.lanbook.com/book/103059
http://e.lanbook.com/book/103057

SnepHble cuibl

7 | Ckopocts mpu mpsmonmueitnom | https://videouroki.net/blog/skorost-pri-
PaBHOYCKOPEHHOM JABMKeHHHM Tena | Pryamolineynom-ravnouskorennom-dvizhenii-tela

8 | dusnueckue BenmunHbl. | https://videouroki.net/blog/fizicheskie-velichiny-
Usmepenne ¢usnueckux BenmumH. | izmerenie-fizicheskikh-velichin-tochnost-i-
To4HOCTB ¥ norperunocts | Pogreshnost-izmereniy
H3MEepeHui

9 | CoGoxnsie U BeIHYKIeHHBIe | https://videouroki.net/blog/svobodnye-i-
KoJieOaHus vynuzhdennye-kolebaniya

10 | Kunerrka v AMHAMHKA MaTePHATBHOM http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcuoBHoe ypasuenme aumnamuku| http://botaniks.ru/videourokfizikall
BpALLIATEIILHOTO ABUKEHUS

12 | TuapocTaThka v a3poCTaThKa http://botaniks.ru/videourokfizikal7

13 | Crnemmanbhast Teoprst otHocHTenbHOCTH | http://botaniks.ru/videourokfizikal4

14 | immynee u sHeprus B pensituBrctekoi | http://botaniks.ru/videourokfizikal6
MEXaHUKE

6.4 CoBpeMeHHbIe TPO(ecCHOHAIbHbIE 0a3bI TaHHBIX, HH(POPMALIMOHHbIE

ClIpaBOYHLbIC CUCTEMBI M JIMIHCH3UOHHOC NIPOIrpaMMHO€ o0ecrneueHue
COBpeMeHHbIe l'lpO(l)eCCI/IOHaJ'IbeIe 0a3bl JaHHbIX, HH(bOpMaIIHOHHLIe CIIPpaBO4YHbIC

CHCTeMBbl, IM(POBbIe IJIeKTPOHHbIEe OMOINOTEKH M JIpyrue 3JIeKTPOHHbIe 00pa3oBaTejbHbIE

pecypcbl

1. www. krugosvet. ru (yHuBepcaibHas Hay4HO-MOIYJISIPHAS OHJIaiH-3HIMKIIOTIETHsI
«unuknoneans Kpyrocser»).

2. www. school-collection. edu. ru (caiit «ExnHas komiekuus nppoBbix 00pa30BaTeIbHBIX
PECYPCOB»).

3. «Koncynprant I[Tmoc». — URL: http://www.consultant.ru/ csoGoxHblii goctym

4. https://biblioclub.ru - 3BC «YHuBepcurerckas OnbIMOTeKa OHIANH»

5. https://e.lanbook.com - DBC «JIauw» 6.www.studentlibrary.ru - 95C «KoHcyabranTt
CTY/ICHTa»

6. https://urait.ru/ - O6pasoBarenphas miathopma «FOpair»

7. https://ibooks.ru/ - DnexTporHo-61bIHOTEUHAs crcTeMa ID00KS.ru

Hoctyn K 3JIeKTPOHHOM uH(OPMAIIMOHHO-00PAa30BaTeILHOI cpene,

HH(OPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOMH ceTH «MHTepHeT»

1. DnekTpoHHass HHPOPMAIMOHHO-00pa3oBaTeabHasl cpena | ocynapCcTBEHHOTO

yHUBepcuTeTa npocsenieHus https://eos.eduprosvet.ru/

JIMeH3u0HHOE H CBOGOTHO PACHPOCTPaHsieMOe MPOrpaMMHoe oGecreueHne
JIMIIEH3HOHHOE MPOrPaMMHOE 00eCTICUECHHE:

3apyOexHoe: MicrosoftWindows, MicrosoftOffice OtedecTBEHHOE:
KasperskyEndpointSecurity

CB00OOIHO pacnpocTpaHseMOe MPOrpaMMHOE OOECHEUCHHUE:

3apyoexnoe: GoogleChrome, 7-zip

OreuectBenHoe: OMC Ilneep (1 BOCHpPOU3BENEHUS ODJIEKTPOHHBIX YUEOHBIX
Mopyneii)
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http://botaniks.ru/videourokfizika1
http://botaniks.ru/videourokfizika11
http://botaniks.ru/videourokfizika17
http://botaniks.ru/videourokfizika14
http://botaniks.ru/videourokfizika16
http://www/
http://www/
http://www.consultant.ru/
http://www.studentlibrary.ru/
https://eos.eduprosvet.ru/

6.5 IlepeyeHb y4eOHBIX ayaIUTOPHii, 000PYT0BAHUS U TEXHHYECKHX CPeICTB
o0yueHus

- yueOHas ayAMTOpHsl Ui TPOBEACHUS Y4YEeOHBIX 3aHITUH, OCHaIIeHHas o0OpyJOBaHHUEM U
TEXHHYECKUMHU CpeACTBaMU OOydYEHHS: KOMIUIEKT yueOHOW MeOernu, JocKa, TEXHHYECKHE CpelCcTBa
o0yueHus (MPOEKTOP MOJBECHOM, KOMITBIOTEP CTALIMOHAPHBII - MOHOOJIOK);

[Tomemienue A caMOCTOSATENLHONW paboThl oOyuaromuxcs, (B TOM YHCIE I CaMOCTOSITEIBHOM
paboThl ISl WHBAIHWIOB M JIMII C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH) OCHAIIEHHOE KOMIIBIOTEPHON
TEXHUKOW, TOAKIIOYEHHOW K ceTu VHTepHeT, o0O0ecrmedeHo MJOCTYIIOM K  JJIEKTPOHHOM
WHQOPMaIMOHHO-00pa3oBaTebHOM  cpene [ 'ocylapCTBEHHOTO  yHHUBEpCHUTETa  MPOCBEICHHUSL.
IlepcoHanbHBIE KOMIBIOTEPHI C TOIKIIOYEHHEM K ceth MHTepHeT m obecmeueHmeM A0CTyma K
JNIEKTPOHHBIM OMONMMOTEKaM W B DJEKTPOHHYIO HWH(POPMAIMOHHO-00pa30BaTEIbHYI0 CPEIy
VYuusepcureta. Hocka. IIporpammuoe obecneuenue: JIMIEH3MOHHOE TPOTpaMMHOE oOOecIieueHHe:
3apy6exHoe: Microsoft Windows, Microsoft Office OteuectBennoe: Kaspersky Endpoint Security
CB00OZHO pacmpocTpaHseMoe mporpamMmmHoe obecriedeHue: 3apyoexnoe: Google Chrome, 7-zip
OrtedectBenHoe: OMC Ilmeep (mnst BocmpomsBeneHHs] ODIEKTPOHHBIX Y4eOHbIX Momyseit)
Wudopmanmonnsie cnpaBoudsle cucteMbl: cuctema ['APAHT, cuctema «Koncynsrantllmocy
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1.0nucanue mokasareieil 1 KpuTepreB OLECHMBAHUS INUIAHMPYEMBIX Pe3yJbTATOB 00YYeHMsI N0 Y4eOHOM JMCHUIIMHE

Komnerenuus HaunmeHnoBanue
YpoBeHb ocBoeHHUs* Ilnanupyemblie pe3yJbTaThbl 00y4eHUs! OLIECHOYHOI'0
cpeacrBa
OK-3. IlnanupoBaTh 3HATh: MUHHMAJIBHO JOMYCTUMBIH ypOBEHb 3HaHWi, HomymieHo MHoro | KonTponbHas pabota
u peaan30oBbIBaTh HErpyObIX OIIMOOK [IpakTuueckoe 3aganue
COOCTBEHHOE TMoporosbrii yMeTb: IPOJAEMOHCTPHPOBAHBI OCHOBHBIE YMEHHS, pEIIEeHBl THUMOBbIE | TecT
MPO(ECCHOHANBHOE 1 | (y10BIeTBOPHTENHHO) ie:)i[li;l;dM 261221;)6}/651MI/I omOKaMy, BBIIOJHEHbl BCE 3aJaHusi, HO He B | Pedepar
JINYHOCTHOE .
pasBHTHE, BJaJeTh: HMEETCS MHHAMAJIbHBIA HaOOp HAaBBIKOB JUIS PpEILCHHSA
CTaHAAPTHBIX 3aJia4 C HCKOTOPLIMU HEA0UYCTAMU
TPCANPUHAMATCIIBCK 3HaeT TBepAO: YpOBEHb 3HaHMA B 00BEeMe, cooTBeTCTBYyMomeM | KoHTponmpHas paboTa
yio HeHTem’HOCTI’v B MporpaMMe MOATOTOBKH, JIOMYIIEHO HECKOJIBKO HETPYOBIX OLIHOOK [IpaxkTudeckoe 3anaHue
npogdeccnonanbHok . VMeer yBepeHHO: MPOJIEMOHCTPMPOBAaHBI BCE OCHOBHBIE yMeHus, | Tect
chepe, UCIIONB30BATH TpoxsuuyThIi pelleHBl BCe OCHOBHBIE 3a[]au ¢ HerpyObIMU OIIMOKaMH, BHITIOJTHEHBI Bce | Pedepar
3HAHWA no (xopouro) 3aJIaHus B MIOJTHOM 00beMe, HO HEKOTOPBIE C HETOUETaAMH.
¢buHaHCOBOM Biageer yBepeHHO: TIPOAEMOHCTPUPOBAaHBI 0a30BbIe HABBIKH TIPH
I'paMOTHOCTH B PEeIICHUHN CTAHAAPTHBIX 3a/Ja4 C HCKOTOPbLIMH HEAOYETAMUA
Pa3INYHbIX HNmeer chopmupoBaBiieecsi cucTeMaTHyecKue 3HaHWsA: ypoBeHb | KoHTponbHas pabGoTa
SKH3HEHHbBIX 3HaHW B 00BEME, COOTBETCTBYIOIIEM IMpOorpamMMe IMoJroToBku, Oe3 | [IpakTndeckoe 3amaHue
CHTyauusIX. OIINOOK. Tect
HNmeer copmupoBaBeecs CHCTEMATHYECKOe ymenue: | Pedepar
BbIcoKmii MPOJIEMOHCTPUPOBAHbl BCE OCHOBHBIE YMEHUs, pPELIEHBl BCE
(oTIMYHO) OCHOBHBIE 33J]a4M C OTJEIIbHBIMHA HECYIECTBEHHBIMUA HENOYETaAMH,

BBIIIOJIHEHBI BCE 3a/1aHUA B IIOJIHOM OOBEME.

Hoxa3zan copmupoBaBIIeecs: CHCTEMATHYECKOe BJIaJICHHUE:
MPOJICMOHCTPUPOBAHBI HABBIKK TMPH PEIICHWH HECTaHAapTHBIX
3a1a4 0e3 OIIMOOK M HEJOUYETOB.

2. Onucanue MIKAJI OIeHUBAHUS

2.1. lllxana oueHUBAHHUS HA JTane TEKYIIEro KOHTPOJIS

dopMa TEeKyLIEro OTCyTCTBUE YCBOEHHS [Toporossriit [IpoaBuHyTHIM (XOpPOILIO) Bricokuii (0Tar4yHO)
*
KOHTPOJIA (HMXKe TIOpPOroBOTO) (YZIOBIIETBOPHUTEIBHO)
Brinonnenne HE BBITIOJIHEHA UJIU BCE Pemreno 6osee 50% 3amanus, HO Pemreno 6omee 70% BCE 3aJ]aHUs pelieHbl 0e3

KOHTPOJIBHON pabOThI

3aJaHusA pEeIICHbI

menee 70%

3a7aHusl, HO €CTh OIINOKHU

OIIO0K
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HCIIPaBUJIBHO

Brmonnenue
MPaKTUYECKOTO 3a/1aHUS

HC BBIIIOJIHCHA UJIN BCC
3aJaHns PCIICHBI

Pemeno 6oiee 50% 3amganus, HO
menee 70%

Pemeno 6omee 70% 3amanus,
HO €CThb OIIHOKH

BCE 3aJIaHus PEIICHBI 03
OImuodoK

HETPABIJILHO

Brimonnenue tectoB

(paBUIBHBIX OTBETOB U3 20 9 u meHee 10-13 14-17 18 u Gosee

BOIIPOCOB)

Pedepar Menee 51% 51-79% 80-90% 91% u Gonee
Pedepar ne nanucan unu | [Ipobiaema packpsiTa He | [IpoGnema packpeita | [Ipu pacKpbITUU
npu PACKpBITHH | MOJIHOCTBIO, OTCYTCTBYET | TIOJHOCTBIO, OJIHAKO | MPOOJIEeMBbl OOHAPYKHBAET
1po0eMbl 0OHapYy>KMBAET | aBTOPCKas TIO3UIIUS M | OTCYTCTBYET  aBTOpPCKasl | CAMOCTOSTEIbHOCTD B
HE COOTBETCTBHE | CAMOCTOSATEIHHOCTh  CYXKICHHH. | O3ULUA. Co0ro1eHBI | MMOCTAaHOBKE poOIIEMBI,
cogepkanus  TeMe U | CoOmtoaeHsl TpeOoBaHUs K | TpeOoBaHMs K | HaJM4uue aBTOPCKOM
IJIaHy pedepara, | 0pOpMIICHHIO. odopmiuenuro. ['pamoTHas | mO3UIUH,

HE3HaHUE OCHOBHBIX pedb. CaMOCTOSITEIBHOCTh

MOHATUN MTPOOIIEMBI. CYKIEeHUIL. [Tpobnema
packpsbiTa MOJTHOCTBIO.
Cpenu JINTEPATypPHBIX
HUCTOYHHKOB UMEIOTCS
HOBEHIIIHE paboThI.

CoOuroieHbI TPEOOBaHUS K
opopmienuto. ['pamoTHas
pedb.

2.2 llIkajga oneHUBAHHSI HA dTale NMPOMEKYTOYHOH aTTecTanuu (3a4er)

®opma
IIPOMEXYTOYHOU
aTTecTallun

OTtcyTcTBUE YCBOEHHS
(HIDKE IOPOTOBOTO)

[ToporoBslii (YZOBIETBOPHUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwii (oTn4HO)

BrinonHeHE UTOrOBBIX
TECTOB

Menee 51%

51-79%

80-90%

91% u Oosee
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3. TumoBbie KOHTPOJIbHBbIC 3aJJaHHUSI UM HHbIE MATEPHAJIbI, HE00X0AMMBbIe JJIS OHCHKH 3HAHUH,
YMEHHIi, HABBIKOB M (MJIH) ONbITA AeATeJIbHOCTH, XaPAKTEePU3YIOIIUX ITanbl (OPMHUPOBAHUS
KOMIIETEHIIUI1 B Ipouecce 0CBOeHHsI 00pa30BaTeIbHOIl MPOrpaMMbI

©OHJ ONEHOYHBIX CPEACTB JJIA TEKYIHEI'O KOHTPOJIA

KOMILJIEKT 3AJIAHUM 1JIS1 MIPAKTHYECKOM PABOTHI no aucuuminze

CTyneHTy mpeajaraioTcs BapUaHThl MPAKTUYECKUX pPadOT, BKIIOYAIONIME TMATH 3aJaHHIl.
Homep BapmaHTa mpakTUYECKOTO 3aJaHUsl ONPENeIsieTCs MpenojaBaTeyaeM. TeMaTuka MpakTHYeCKUX
pabotr cdopmMupoBaHa IO NPHUHIMUIY OTACIBHO IO TEMATHUKE KaXIOTO pasjaesia TUCLUILIIUHBI.
BrinonHeHuto npakTuyecKoi padoThl TOHKHO MPEAIIeCTBOBATh H3yYeHHE JIEKIIMOHHOTO MaTepuana u
B IIpOLIECCE CaMOCTOSTENbHOW palboThl. [l yCHEemHOro BBIMOJHEHHUS MPaKTUYECKOW paldoThI
HEO0XO0JMMO 03HAKOMHUTHCS C JINTEPATYPOH, CIIMCOK KOTOPOH JIaH B pazzaene 6 pabodeit mporpamMmbl
«IlepeueHb OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYPbI».

[Ipumeps! npakTHYecKue 3alaHus 110 TeMaM:

Mexanuka. KoJieOaHUS U BOJHBI

3agaua 1. Teno Gpomeno moxa yriaom o = 30° Kk TOpU30HTY €O CKOpOCThIO Vo = 30 M/c. KakoBbl OyayT
3HAYEHHUsI HOPMaJIbHOI'O U TAHI€HLUUAJIBHOTO YCKOPEHUH Tela yepes
T =1 c mocie Hayaa ABMKEeHHA? Y ckopeHue cBoOogHoro nageHus g = 10 Mm/c?.
3agaua 2. [llapuk 6pocarot o yriioM o = 30° K TOpH30HTY € HadaJbHOW CKOPOCTHIO Vo = 14 Mm/c. Ha
paccrossuun L = 11 M oT Mecta OpocaHMs IIapuK YIPYTo yAapsieTcss O BepTUKAIbHYIO cTeHy. Ha
KaKOM PAaCCTOSIHUU S OT CTEHBI IIapUK YIMaAeT Ha 3eMIII0?
3agaua 3. Onpenenuth paboOTy MO PACTSHKEHHUIO ABYX TMOCIENOBATEIBbHO COCIWHEHHBIX MPYKUH

xectkoctamu K1 = 400 H/m u k2 = 300 H/Mm, eciiu miepBast Ipy KHHA [IPU 3TOM pacTSIHyIach HA X 1 =3

CM.

3agaua 4. TI'py3 maccoit m = 0,5 kr cBoGomHO mMmagaeT C BBICOTBI N = 2 M Ha IUIUTY
M = 1kr, yKperuieHHy0 Ha npykuHe. OnpeaeanTh BeIMINHY HAaUOOJBIIET0 CXKATHS TPY>KUHBI, €CIIH
W3BECTHO, YTO Npu AeiicTBuu Ha He€ cuibl F = 9,8 H ona cxxumaercs Ha X = 1 cMm. Yaap cuurarth
HEYTPYTHM.
3amaya 5. OmnpenenuTs TOPMO3SIIMHA MOMEHT M, KOTOPBIH HEOOXOAUMO NPHIIOXKHUTH K OJIOKY,
BpAIAIONIEMYCS C YaCTOTOH N = 12 ¢!, uTo6bI OH OCTaHOBMIICA B TeueHue BpeMeHu t = 8 c. Jluamerp
6moka d = 30 cm. Maccy 6;10ka M = 6 KT CYUTATh PABHOMEPHO PACIpeeIEHHOM M0 0001y .
MoJeky/sipHasi GU3MKa M _TepPMOANHAMHKA
3anaua 1. B cocyne Bmectumocthio V = 0,04 M Haxomures v =1,8 moeii rasa. [InoTHOCTH rasa p=
0,9 kr/™°. Onpenenuth, Kakoi 3TO raz?
3anauya 2. BeruucnauTe 1aBieHUE, OKa3biBAeMOE KUCIOPOJOM C KOHIIEHTparuen n = 3- 102 M’B, eciu
CpeaHsisl KBaApaTUYHasi CKOPOCTh JBMIKEHHUS paBHA Vi = 500 M/c.
3agaua 3. Hexoropas Macca Bo3ayxa npu t1 = 0 °C u gaBnenun p1 = 1,33-10° I1a 3aHMMaeT 06beM
V1= 2 1. TIpu kxakoii TeMnepaType AaBieHHe OynaeT paBHO pz = 2-10° ITa, eciu npu Toi ke Macce
BO3/yXa YMEHbIUTh 00beM A0 V2= 1 1?7 Bo3ayx cuuTaTh UJ1€aIbHBIM Ta30M.
3anaua 4. ['a3 H30TepPMUUYECKN CXKalM OT IepBOHAYanbHOrO o0bemMa Vi = 0,15 m® 10 V2 = 0,1 M3,
JaBnenue npu 3ToM nossicwiiock Ha Ap = 20 Ila. KakoBo Ob10 nepBoHayaabHOE JaBieHue raza?
3anaua 5. /[Burarens pabortaer kak mamuHa KapHo m 3a nuki momydaer ot HarpeBatens Qi = 700
kan. Temmnepatypa HarpeBatens Ti1 = 600 K, temmneparypa xomomunbHuka T = 300 K. Haiitu
COBEpLIAEMYIO 3a IIUKJI pabOTy U KOJUYECTBO TEIUIOTHI, OTAABAEMOE XOJOJUIbHUKY.
DJIeKTPUYECTBO
3agmaua 1. DieKxTpHuecKoe IMOIE CO3JaHO TOYEUHBIM 3apamoM i1 = 5-10° Km. Toukum B u C
pacmoioxKeHbl OT 3apsaa Ha paccTosausaX s = 0,1 M u rc = 0,2 M cOOTBETCTBEeHHO. Bhruncnuts padborty
A BHENITHHX CHJI IO TepeMENIEHHIO TOYEUHOTO 3apana qz = —2- 109 K u3 Touku B B Touky C.
3amauya 2. OkoJo 3apsHKEHHON 0@CKOHEYHO MPOTSKEHHOW TUIOCKOCTH HaXOJIUTCS TOYSYHBIH 3apsiy (
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= 5-1071° Knn. [Tox meficTBHEM TI0JIA 3apsi/ HepeMemaeTcs Mo CHIOBOM THHuH Ha paccTosHue Ar = 0,02
M; TIPH 3TOM coBepmraeTcs pa6ota A = 5-107° JIx. HaliTu moBepXHOCTHYIO IUIOTHOCTh 3apaia G Ha
IIJIOCKOCTH.
3anaua 3. B cpenHeil yacTu IIIOCKOT0 KOHIEHCATOPA, PACCTOSHUE MEXAY IJIACTUHAMH KoToporo d =
0,1 M, pacro0KeH BIOJb MOJISI TUAJICKTPUIECKHi cTepkeHb muHoi | = 0,01 M. Ha koHIIax crepikHs
MMEIOTCS J[BAa TOYEUHBIX 3apsaaa oquHaKkoBoi BemmanHel q =1-1071! Ki1, Ho mpoTHBOMON0XHOTO 3HAKA.
Ompenenuts pasHOCTh MoTeHIManoB U MeXQy IUIaCTHHAMHU KOHJIEHCATOpa, €CJIM Il TOrO YTOOBI
MOBEPHYTH CTep:KeHb Ha 90° BOKpPYT OcH, MPOXOAsIIeii yepe3 ero HeHTp (T.€. pacloyIOKUTh MOMEPEK
10J151), HEOOXOMMO TIPOTHB CHJI TIOJIS COBEPIIHUTE paboty A = 3-10710 Tx.
3agaua 4. HanpskeHHOCTh OJHOPOIHOTO 3JEKTPUYECKOro Mojsi B HeKoTopoil Touke E = 600 B/m.
BbruucauTe pa3HOCTh MOTEHLHUAJIOB (1 — (2 MEXKIY 3TOW TOYKOH M APYrow, Jiexxalen Ha npsiMoil,
COCTaBJISIOLIEH yroa o = 60° ¢ HanpaBJI€HUEM BEKTOpa HANPSIKEHHOCTH. PaccTosiHue MeXAy TOUKaMU
re=210"2wm.
3apaya 5. Omnpenenuth eMkocTh C KOHAEHCATOPa, COCTOAIICTO M3 JBYX IIAPUKOB AuaMeTpoM d =
0,01 M, HEeHTpBI KOTOPBIX HAXOATCS B BO3yxe Ha pacctosinuu | = 0,20 M npyr ot apyra, NpUHSB, 4TO
3apsiAbl Ha UX TOBEPXHOCTAX paclpeesIeHbl pABHOMEPHO.

Marserusm
3anava 1. [To npssmomy npoBoaHUKY JutuHOM | = 1 M Teuér Tok | = 100 A. OnpenenuTh HHAYKIUIO B
MarHUTHOTO TOJIs B TOYKE, PaBHOYJAJEHHONW OT KOHLIOB NPOBOJHUKA U HaXOJdIIEHCs] HA pacCTOSHUU
a = 0,5 M ot Hero.
3agnava 2. Muaykuus B marHuTHOro mojis B TOUKe, JieXallell Ha OCH IMPOBOMAILIETO KOJIbIIA Ha
pacctostauu b = 0,6 M OT TUIOCKOCTH KOJiblla, paBHa 5 MkTa. Onpenenuts CHIy | Ttoxa B KombIE.
HuameTp xonsua D = 0,8 m.
3agaya 3. /[Ba JUIMHHBIX NPSAMBIX MapajljIeIbHBIX IPOBOAHMKA C OAMHAKOBO HANPABJIEHHBIMU TOKaMu |1 =
2 Awul, =4 A pacnionoxensl Ha paccrossauu d = 10 cm apyr ot apyra. OnpeaenuTb MarHUTHYIO
MHIYKIMIO B B Touke, Nexaieit B cepelnHe oTpe3Ka MpsiMOi, COSIUHSIIONIETO MPOBOIHUKH.

3agaua 4. [IpoTOH, MPOWA/IS B SIEKTPHYECKOM TOJIE YCKOPSIOLIYIO pa3HOCTh noTeHnmanos AP = 100

KB, BieTen B OOHOpPOAHOE MArHUTHOE MoJ€ ¢ WUHAyKHuen B = 5 Tn nepneHAuKyIapHO JIUHUIM
WHAYKIUA U HaYaJl IBUraThCs MO OKPYKHOCTU. ONpeesIuTh 4acToTy V  BpallleHHs IPOTOHA.

3agaua 5. DIEKTPOH BJIETEN B OJHOPOJHOE MAarHMTHOE ToJie moja yriioM Ol = 60° K HampaBJICHHUIO
JTVHAN MarHUTHOM WHAYKIUU u JIBUKETCS o crupanu panuyca
R = 2 cm. Uanykumuss marautHoro mois B = 10 mTn. Ompepenuts mar cnupaiud, MO KOTOPOi
JBHXKETCS 3JIEKTPOH.

Ontuka. KBantoBas ¢uszuka
3amauya 1. B omnbite ¢ OGunpusmoii dpeHens paccTOSHUE MEXAY MHUMBIMH HUCTOYHHUKaMH cBeta 0 =

0,6 MM, JIMHAa BOJIHBI MOHOXPOMAaTHYECKOrO CBETa, MAaJalollero Ha OWIpu3My, A= 560 M.
Paccrosnue mexay uHTEphEpeHIIMOHHBIMM MakCUMyMaMH Ha skpaHe AX = 1,5 mm. Ompenenutsb
paccrosiHue L OT MHUMBIX MICTOYHHMKOB J0 SKpaHa.

3angaua 2. Ha MbuIbHYIO TUIEHKY TOJIIMHOMN d = 0,6 mxm manaer MOHOXPOMAaTHYECKUN CBET C JJIMHOMN
BOIHBI A = 0,56 mxm. Iloka3arens npenomienus miénku N= 1,33. [Ipu kakoM HauMMeHbIIEM yTJIe
NaJeHus JTydyel oTpakEHHBIM CBET MAaKCUMaJIbHO YCUJIEH?

3amaua 3. Ha macTuHy CO eI MagaeT HOPMalTbHO MOHOXPOMATHUYECKHIA CBET C JUTHHON BOTHBI A =
400 am. [ludpakinmnonHas KapTuHA HAOJIIOAaeTCs HA SKPaHe, PACIIOIOKEHHOM Ha paccTosHuu L= 1,5 M
oT mnacTtuHbl. HaliTh mupuHy menu, ecinm BTOpOH AUGPPAKIMOHHBIH MaKCUMyM CMEIIEH OT
LIEHTPaJILHOTO Ha paccrosinue | = 3 cm.

3anaua 4. Ha nmudpakumonnyro pemetky, coaepxamnryio N= 250 mTpuxoB Ha MIJUTUMETp, MaaacT
HOPMaJIbHO O€JIbIM CBET, a 3aTeM IMPOELUPYETCs MOMELIEHHON BOJIM3U PELIETKU JIMH30M Ha JKpaH.

Paccrosnaue ot nuH3bI 10 5kpaHa L= 1,2 m. ['paHunsl BUAUMOTO CIEKTpa: 7\4<p = 0,780 MM u 7\.(1) =

0,400 mxMm. OmpenenuTh MIMPUHY CIIEKTPa MEPBOTO MOPSIKA HA SKpaHE.
3anaua 5. [IpeaenbHbIil yroi MOJHOTO BHYTPEHHEr0 OTpakeHus B 0enzone 4 = 42°. OnpeaenuTs yroi
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MaKCHMaJIbHOM MOJSPU3AIUY i CBETA IPU OTPAKESHUHU OT ITOTO BEIIECTBA.

Du3nka aToMa, AaTOMHOI0 S/IPa M 3JICMEHTAPHBIX YaCTHIL
3anaua 1. KakoBa 4yacToTa 3JIEKTPOMarHMTHOW BOJIHBI, U3JIy4aeMOM aTOMOM BOAOPOJA MPH MEPEX0JIe
C YETBEPTOr'0 HHEPTreTUUECKOr0 YPOBHS HA TPETUI?
3agaua 2. Beruuciaute no teopuu bopa mepuon 7 oOpaiieHusi 3JIeKTpOHA Ha OpOUTE B aTtome
BOJIOPO/Ia, HAXOASAIIEMCS B BO30YKIICHHOM COCTOSIHUH, OTIPEICIISIEMOM TJIABHBIM KBAHTOBBIM YHCJIIOM
n=2.

3anaya 3. Beruucaurh sHepruio €j HOHM3AIMM aTOMa BOAOPOJAA, HAXOJAIIETOCS B OCHOBHOM

COCTOSIHUHU.
3agaua 4. OrmpenenuTs YacTOTHl CHEKTPAJIbHBIX JIMHUK, W3Iy4aeMbIX aTOMOM BOJAOpPO/A,
BO30YXIEHHBIM Ha N = 3 SHEPreTUYECKUI YPOBEHb.

3agaua 5. AxtuBHOCTHP A Hekotoporo um3oroma 3a Bpems t = 10 cyr. ymenpmmnace Ha 20%.
Onpenenuts nepuoj noiypacnana 712 3TOro U30ToIaA.

KOMIIJVIEKT TECTOB au1s1 Tekyiero KOHTpPOoJis 0 AMCHUIIJINHE
IIpumepsl TECTOBBIX 3aJaHUI IO TeMaM:

Mexannka. Kose0anus ¥ BOJHBI

—

1. BennuuHa, paBHas nepBoii MPOU3BOIHOM 110 BpeMeHH t 0T ckopocTu U MaTepuanbHOU
TOYKH, Ha3bIBAETCH ... .

2. KonnuecTBo 000pOTOB, COBEPILIAEMBIX PABHOMEPHO BPALIAIOIIUMCS TE€JIOM 33 €AUHUILY
BPEMEHU, Ha3bIBAETCH ... BPALCHUS.

3. Moaynb MakCUMaJIBHOIO CMEIIEHHUs! KOJeOJoIleiicss BeIUYrHbl OT €€ paBHOBECHOTO
3HAUYEHUs] Ha3bIBAETCA:

1. yacToTOI KOJIeOaHuUs;

2. aMIUTATYJIOM KoJeOaHus;

3. MakCUMaJbHbIM 3HAaU€HHEM CKOPOCTH M3MEHEHHUsS BEJINYUHBI;

4. da3oii koneOaHMs.

MoJiekyasipHas Gu3MKa M _TepMOJAMHAMHKA
1.IIponecc, MPOUCXOAIUI npu IMOCTOSSHHOM JaBJIEHUU B CHCTEME,
Ha3bIBACTCA ....
2. JlaBnenune raza B Oammone P=100 xIla. Ilpm omHOBpEeMEHHOM YyBEJIHWYCHHMH B 2 pasa
KOHHCHTpaHI/IH 158 a6COHIOTHOﬁ TeMHepaTypm JOABJICHHUC Tra3a CTAHECT paBHBIMZ
1. 100 kIIa 2. 200 kIIa
3. 25«klla 4, 400 xIla
3. TeroBas mamuna, coBepmub padoty A=10 k /[, oTana oxaaauTelnto

30 x/I>x sneprun. KI1J] aTol TenaoBoW MalIMHbI paBeH:
1. 33% 2. 25% 3. 50% 4. 66,7 %

DJIEKTPUYECTBO
1.Ecin 3nekTpudecKkoe TIoJie CO3JaeTCs OTPULATENIBHBIM 3apsioM, TO BEKTOp €ro
HAIPSKEHHOCTH B JI000# TOYKE MO HANIPABJIEH ... ... .
2.PaccTossHue Mexay nAByms TodedHbIMU 3apsgamMu (i1 = (2 = 2 HKa paBro 10 cwm.
Hanpssk€HHOCT  3J€KTPUYECKOrO IMOJIsI B TOYKE, HAXOJALIEHCs IOCPEAUHE JIMHUM,
COEQVHSIONIEN 3apsabl, paBHA:
1) 4-107 B/m; 2) 8107 B/m; 3) 16-107 B/m; 4) 0.
3. Tpu pe3uctopa conpotuBierreM = 2 Owm, rz = 3 OM u '3 = 6 OM coeIMHEHbI NapaIeIbHO.
O6muii Tok B iermu | = 0,5 A. Hanpsi»keHue Ha ’TOM ydacTKe 1IelH PaBHO:
1) 0,5B; 2) 1B; 3) 55B; 4) 3B.
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Marserusm
1.CunoBoil XapaKTepUCTUKONM MAarHUTHOIO IIOJIS SIBJISETCS:
1) moreHima; 2) MarHuTHas MPOHHUIAEMOCTb;
3) MarHuTHasI UHIYKIIHS; 4) pabora.
2.Cuna F, pgeiicTBylomas Ha NEPIEHAMKYJSPHBIH MarHUTHOMY IIOJIIO TPSIMOM MPOBOJHUK
nuHo# =10 cM nipu Toke B HEM |1=5 A u unayKiuu MmaruutHoro nojist B=3 T, paBna:
1. 1,5H 2. 15H 3. 6H 4. 7,5 H
3.Heiitpon Bieren B MarHuTHoe moie co ckopoctbio U =2-10° m/cmox yrmom Ol =60° k
JUHUSAM WHAYKOUU. Uaaykiys marautHoro noiasB=1 Tiu. [1pu 5TOM IBM)KEHUH HA HEUTPOH JEUCTBYET
cuia JlopeHua paBHasi:
1) 1-10° m/c; 2) 0; 3) 4-10° m/c; 4) 2-10° m/c.

Onruka. KBantoBasg dusuka
1. MuHuManbpHBIN Yroa majaeHus, Ipd KOTOPOM MPOUCXOIUT IMOJTHOE OTPaKEHUE CBETA,

MEePEXOIANIEro U3 CPebl C MOKa3aTeneM IpeloMiIeHHs N1=2 ~ 2 Bcpepy ¢ IOKasaTeneM
npenominenus Ny = 2, paBeH:

1) 45°% 2) 90% 3) 180% 4) 0°
2. DIIeKTpOMAarHUTHBIE BOJIHBI OJTHOM ONPEEIEHHOM U CTPOTO MOCTOSHHON YaCTOTHI
Ha3bIBAIOTCS:
1) wumeanbHBIMH; 2) Oerymumu;
3) 1IoCcKUMU; 4) MOHOXPOMATHYECKHUMH.

3. Hepexoz[ 0eoro KajJeHus B KpaCHOC IIPHU OCTbIBAHUHU MCTAJlJIa 00BIICHSIETCS C IIOMOIIIBIO

3aKOHa:
1) Bumna; 2) Kupxroda;
3) Penes-/IxHHca; 4) Credana-boabimMana.

Pu3nka aToMa, aTOMHOI0 /IPa M 3JIeMeHTAPHBIX YACTHIL
1. OTHOLIEHHE MOMEHTOB UMITYJIbCa DJICKTPOHOB, BPAIIAIOIIHUXCS BOKPYT aTOMHOTO sI/Ipa o
CTallMOHAPHBIM KpyroBbIM opouTaMm bopa ¢ Homepamu N1=4 u N2 = 1, paBHO:
1) 1; 2) 3 3) 4 4) 5.

2. Hanuuue y aToMOB JTHHEHYATHIX CHEKTPOB OOBACHAETCS:

1) XaOTHYHBIM TEIIOBBIM JBIIKCHHUEM SJICKTPOHOB,;

2) crnabbiM B3aMMOJCHCTBHEM MEXIY aTOMaMH;

3) HMCKPETHOCTBIO DHEPreTUUECKHX COCTOSIHMI aTOMOB;

4) HaJIMYMEM Y aTOMOB IJIOTHOTO SIIIPA.
3. MaccoBbIM YHCIIOM aTOMHOTO Siipa Ha3bIBACTCS:

1) 4wmcI0 HEHTPOHOB B SIIPE;

2) o0Iee YrcI0 IPOTOHOB U HEUTPOHOB B SIIPE;

3) wMacca sipa;

4) 4YKCIIO MPOTOHOB B SI/IPE.

TEMbBI PE®EPATOB
. AJbTepHaTHBHAs SHEpPreTuKa.
. AtomHast ¢usuka. M3ortomnsl. [IpuMeneHne pagroakTHBHBIX H30TOIOB.
. becKOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPBHI.
. Benuuaiimme OTKpBITUS (PU3MKH.
. DJIeKTpUUECKUE Paspsiibl Ha CITyKOe deroBeKa.
. 'onorpacdust u ee npumeHeHue.
. becnpoBogHas mepenaya 3JIEKTpUUECTBA
. Audpaxums B Ha1Ie )KU3HU.

OO OIS~ WN B
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9. Xukue KpUCTaIbL.

10. 3nayenne oTkpeITHil [ ammres.

11. cnonp30BaHKUE AJIEKTPOIHEPTUU B TPAHCIIOPTE.

12. Knaccuduxkanust 1 XapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.
13. Bo3MOXXHOCTH COBPEMEHHBIX JIa3€POB.

14. JIeonapno na Bunuu — ydeHslii u n3o0peraTeb.

15. MukpoBosiHOBOe m3nmydeHue. [loms3za u Bpe.

16. Hukouna Tecna: »u3Hb 1 HEOOBIYaHBIE OTKPBITHSL.

17. Hunwsce bop — onH U3 co3aaTtelieil COBpeMeHHON (PU3UKH.
18. OnTudyeckue sSBJICHUS B PUPO/IC.

19. OTkpbITHE ¥ TPUMEHEHHE BBICOKOTEMIIEPATYPHOH CBEPXIIPOBOAUMOCTH.
20. [TepeMeHHBIN JICKTPUYECKUI TOK M €T0 IPUMCHECHHE.

21. [TomynmpOBOTHUKOBBIC JATUYUKHA TEMIIEPATYPHI.

22. [IpuMeHeHune XKUIKUX KPUCTAJUIOB B MPOMBIIUICHHOCTH.

23. [Ive3onnexTpuueckuil 3pGeKT ero NpuMeHeHHe.

24. CeHcopHBbIe 3KpaHbl U (U3NUECKUE MPOLECCHI

25. CoBpeMeHHasi CITyTHUKOBAs CBS3b.

26. CoBpemeHHas (hu3uyeckas KapTHHA MHpA.

27. CoBpeMEHHBIC CPEIICTBA CBSI3M.

28. ®OTOAIEMEHTHI.

®OH/J] OLIEHOYHBIX CPEJICTB /ISl TIPOMEKYTOYHOI ATTECTALIUU

KOMILIEKT 3ATAHUM JIJISI KOHTPOJIbHOM PABOTHI no aucuumninne

CrTyzaeHTy MpennaraioTcsi BapHaHTbl KOHTPOJBHBIX paboOT, BKIIOYAIOUIUE IIECTh 3aJaHuil.
Homep BapuaHTa KOHTPOJBHOI paboTBI ompeneisercs npenogaBaTeiaeM. TemMaTHKa KOHTPOJIBHBIX
pabot chopmupoBaHa MO IPHUHIUIY COUYETaHUS PA3IEJIOB JUCHUILIMHBL. HamucaHuio KOHTpOJbHOU
paboThl JOHKHO MPEAIIeCTBOBATh HM3Yy4YEHHE JEKIMOHHOIO MaTepuaia, BBIIOJHEHUE JabopaTopHO
paboThI U B IPOLIECCE CaMOCTOATEIbHON paboThl. [l ycrenrHoro BEINOIHEHUS KOHTPOJIBHOM paboThI
HE00XOQUMO O3HAKOMUTHCS C JIMTEPATypOM, CIIMCOK KOTOPOM J1aH B paszeine 6 padboueil mporpaMMbl
«IlepeyeHb OCHOBHOW M JOIOJIHUTEIIBHOMN JIUTEPATYPh».

BAPUAHT

3amaua 1.Tes0 GpoNIEHO 1O/ YIIIOM K TOPU30HTY TaK, YTO €ro PaJnyC BEKTOP U3MEHSETCS 110 3aKOHY:
r =3ti + (3t —2t?) j . OnpeaenuTth IaTLHOCTH ONETA TENA.

3anaua 2. ['a3 B 3akpbeiToM cocyze Harpenu oT t1 = 10 °C go t2 = 50 °C. Bo ckonbKo pa3 BO3pocio
JnaBlieHue raza?

3anava 3. Onpenenuts eMKocTh C KOHIEHCATOPa, COCTOSAIIET0 U3 ABYX ImapukoB nuamerpom d = 0,01
M, HEHTPBI KOTOPBIX HAXOIATCS B BO3yXe Ha paccrosinuu | = 0,20 M apyr oT Apyra, NpUHSB, YTO
3apsA/bl HA UX MIOBEPXHOCTAX pacrpesieeHbl pABHOMEPHO.

3agauya 4. /[Ba JIMHHBIX NPSAMBIX MapajljieIbHbIX MPOBOJHUKA C OAMHAKOBO HAIPABIEHHBIMU TOKaMHU |1 =
2 A ul, =4 A pacnonoxenbsl Ha pacctrosaur d = 10 cm apyr ot apyra. Onpeneautb MarHUTHYO
MHAYKIHIO B B TOouke, nexarieil B cepeiMHe OTpe3Ka IpsiMOil, COEIUHSIOIETO MPOBOTHHUKH.

3anaua 5. Ha nudpakunonnyro pemetky, coaepxamnryro N= 250 mTpuxoB Ha MUJUIUMETp, MajgaeT
HOpPMaJIbHO Oesblil CBET, a 3aTeM MPOELHUPYyETCs] MOMELIEHHOW BOJIM3M pELIEeTKH JUH30M Ha 3KpaH.

Paccrosnaue ot nmuH3bI 10 5kpaHa L= 1,2 m. ['paHnunsr BUAUMOrO CreKTpa: 7\4<p = 0,780 Mk™m u 7\,(1, =

0,400 mxm. OnpenenuTs MIMPHHY CIEKTPa MEPBOTO MOPsIKa HAa SKpaHe.
3ana4ya 6. CKOJIBKO PHEPTUHU OCBOOOAMTCS NPH COCAMHEHUU OJHOTO NMPOTOHA M JIBYX HEUTPOHOB B
aTOMHOE A1po?
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KOMIIVIEKT TECTOB ajs1 npoMe:kyTOYHOM aTTecTanuu (3K3aMeH)
10 JUCUUILJINHE
IIpuMepHbIe 3aJaHUsI UTOrOBOr0 TecTa

1. KEFaH 13 pOPMyJI, OTIPECIISIET MTHOBCHHYO %Iéopocn,?

A
A. <1)> = ;B.v=1lim _r = d_r; B.v= S_; I v=__ ; I. Cpenu npeui0)KEHHBIX BADUAHTOB HET BEPHOTO.

At A0 At dt t dt

2. BBICTPOTY M3MEHEHHS CKOPOCTH 10 HAMPABJICHUIO XapaKTEePU3yeT:
A. TaHreHuuangpHOE yckopeHue; b. HopmanbHoe yckopenue; B. monHoe yckopenue; I'. nepememienue tena; /.
Cpenu MpeIII0KEHHBIX BAPUAHTOB HET BEPHOTO.

3. Jluck Bpamaercs BOKpPYT CBOeil 0ch. 3aBUCHMMOCTh YTJIa IOBOPOTA AUCKa OT Bpemenu: ¢(t) = 3t + 5t3,
YIJI0Basi CKOPOCTh TMCKa Yepe3 3¢ 0T MOMEHTa Havyasla ABM)KEHUS paBHa:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpenu npeanoKeHHbIX BApUaHTOB HET BEPHOTO.

4. Kaxkas U3 TpemoNKeHHBIX (OPMYJ COOTBETCTBYET Oosiee 0OmIeH (OopMyIHPOBKE BTOPOTO 3aKOHA

Herotona? - ,

A.F=uN;B.F= d_p iB.F=m D_; I'.F =ma; A. Cpenu npenioKeHHbIX BApUAHTOB HET BEPHOTO.
dt r
5. [IlpoBeaute cOOTBETCTBHSI B (hOPMYIIax CBA3U MEXIy BEINYHHAMMU, OMUCHIBAIOIIUMH OCTYMATEIBHOE U
BpallaTenbHOE ABWKCHHE 0 OKPYKHOCTH paanyca R:

A.AS1.0R
B.a,2.€ R
B.a,3.AQR
r.a4sm?’R

v 5. RVe? +of

6. HWHepIMOHHBIE CBOWCTBA TEN B IOCTYIATEILHOM JBMKCHUH XapaKTEpU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MoMenT unepuuu; J. umiyinbc.

7. K auccunaTuBHBIM CUJIAM OTHOCSTCS:
A. cuna tsoxecty; b. cuna tpenus; B. cuna ynpyrocty; I'. cruia BCeMUPHOTO TATOTEHUYS;
M. cuna conpoTUBIICHUS BO3IyXa.

8. KI/E{CTI/I‘ICCKaﬂ SHEPTHs OTPELIIIETCS 0 PopMyJie:
kx mu
A.E=__ ;B.E=mgh;B.E=FS;T. E= ; d. E=Nt.
2 2

9. MOMEHT HHEePLUH MATEPUATBEHOM TOUKH OTPEETISETCS 110 qz)opMyJIe:

M ml
A.I:mrz; Bb.1=1 +md2_ B|=—_ FI:
¢ ' ) g’ ) 3
Lot m
10. MarepuanbHast TO4Ka KOJIEOIETCsS COrnacHo ypasaennoo x = 5sin( = + = ) om.

6 3
[lepuon xonebanuii pasen: A.6¢c; Bb.4c; B.3c; TI.l2c¢

11. MakcumMasibHOE CMEIIICHHE TOYKHU OT TIOJIOKESHHUS PaBHOBECHS B KOJieOaTeIbHOM MpoIecce — 37O ...
A. ammurtyna;  B.uacrora; B. mepuom; I. da3za.
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12. Teepmoe Teno, coBepHIAIOIIEE MO AECHCTBHEM CHIIBI TSHKECTH KOIEOAHUS BOKPYT HETIOABHIKHOM
TOPHU30HTATBLHOMN OCH, TIPOXOAIICH yepe3 TOUKY, He COBITAIAONTYIO0 C IIEHTPOM Macc Tejia — 3TO0. ..
A. MateMaTndecknii MaaTHUK; B. Qusndecknil MasTHUK; B. MpyKUHHBII MasTHUK;
I'. konebaTenbHBIN KOHTYD.

13. T'apmonunueckoe konebanue 3amaHo ypaBHenueM X= Asin(mt+a). Kakas ¢dopmyna ompenenser
KHHETHYECKYIO SHEPTHUIO 33IaHHQTQ KoeOauu@ £2=...7
y p A EAZ R 2= )

Mo2AZsin(ot+a))/2 Mo cos? (ot +a.) © ta

A. ' B. ; B. ;T. Acos( t )
2 2

14. PeanbHBIH ra3 MOXHO CUNTATH UICATBHBIM TIPH. ..
A. HI3KOM JaBnieHNH; b. BeIcOKoi Temmeparype; B. manom o0neme; I'. 601611107 MOTIEKYIIPHOI Macce;
J1. HU3KOM BIIaKHOCTH.

15.B COOTBETCTBHH C OCHOBHBIM YPaBHEHHEM MKT npowussenenue nasnexus (p) u oopema (V) pasHo:

A.312kT; B.” (E )N; B.xT/Na; I.RT/M; J.VRT.
3 K

16. YcTaHoBUTE COOTBETCTBHE:
Buo zazosozo npoyecca: Venosue npomexanus npoyecca (013 OaHHOU MACChl 243a):
1) HW30TEepPMHUYECKHIA POIECC A.p=const
2) W30XOPUUECKHI MPOIECC b.Q=0
3) wm300apuyecKuii mporecc B.V=const
4) amuabaTHBIH MPOIIECC I.T=const

17. Cuna BHyTpeHHETO TpeHHsS MexIy ciosmu xxuakoctu F=2 H. Ilpu yBennvenuu B 2 pa3a rpagucHTa
CKOPOCTH ¥ YMEHBIIICHUH B 2 pa3a IUIOMIAIN CIOEB CHJla BHYTPEHHETO TPCHHSI CTAHET PaBHOM:
A. 1H; Bb. 2H; B. 4 H; Ir. 8H.

18. BennumHa, KOJMYECTBEHHO XapaKTEpU3YHOIas CHOCOOHOCTh HA3JIEKTPH30BAHHBIX TNl OKAa3bIBAThH

JIEKTPUYECKOE BO3JCHCTBHE Ha JApyrHe Tejla W MOJABEPraTrhCsi CaMHM 3TOMY BO3ICHCTBHIO,
Ha3bIBAETCH. . .

19. Tonp3ysicCh  TPUHIUIIOM ~ CYMEPHO3UIMU  TOJIEH, 2l
OIIPE/ICIUTE HAMpPAaBJICHHE BEKTOpA HAMPSHKEHHOCTH @ @
pesyabtupytomiero nons B Touke C, eciam mone
CO3/1aHO PAaBHBIMH MO MOJIYJIIO 3apsi/IaMH.

> 2

o
A
L 2

A.2. B.4. B.1. T.3. JI.5.

20. HanpsokeHHOCTh Yepe3 TOTEHIIHATl MOYKET OBITh
BBIpaXKCHA CJICIYIOIINM o0pazoMm: F =

A. Qo(01 —¢2); B.(p1 —92); B.oqy; T. (-grade); . Cpenu npeaioKeHHBIX BAPHAHTOB HET BEPHOTO.

y 3

21. I[J'IH OMpeACICHUA HAIPAKCHHOCTHU SJICKTPOCTATUICCKOT'O ITOJISI paBHOMEPHO 3ap5I)I(€HHOﬁ OCCKOHEUHOU
IIJIOCKOCTH B BAKYYMC HUCIOJIB3YCTCA CIICAYIOIIAasa (bopMyna:

q . q .. T,
AE=oc/eo; B.E=— — B.E= 1 — 1 LE= ! s meE-9°
Arey 1 4regp R 2men I 2€0

22. DNEKTPUYECKUM TOKOM Ha3bIBaCTCHl. . .
A. XaoTHYHOE [BIDKEHHWE 4YacTHIl; B. HampaBlCHHOE IBIKEHHE MOJICKYJ; B. yrmopsiodeHHOE IBIKEHHE
3apsDKEHHBIX YaCTHUIL, T) J1000€ MPOM3BOJIBHOE JBHKCHUE JJIEKTPOHOB; M) CPEIU IMPEIOKECHHBIX BAPHAHTOB
OTBETOB HET BEPHOTO.

23. Pabora Toka omnpenensiercs kak dA = ...
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A.Udg; B.IUR;B. Edt : T.I°R; JI. cpe/m IpeUIoKeHHBIX BADHAHTOB OTBETOB HET BEPHOTO.
I
24,

3anummute 1 npasuino Kupxroda ans y3na A u 2 npasuno s koatypa ABC/,

1S
||

N‘)%/L I R

1 1$—| l—o C
. & I R,
5 B B

25. TpI/I OONHAKOBBIX COIPOTHUBJIICHHA COCAMHCHLI JABYMA CIoco0aMu. OHpCI[GJ'II/ITB, B KakKOM cCliy4dac

compoTuBieHHe 1ienu Oombiie. Ha ckonbko?
—
/L" 07/ / I:l —*
— 3
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