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1. OBIIAS XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEM ITPOTPAMMAbI
VYEBHOM TUCIIUITIIAHbI

«®u3uka»

(HauMeHOBaHHUEe MUCIUIIINHEI)
1.1. Ilenp H MeCTO THCHHUIUIHHLI B CTPYKType 00pa30BaTe/IbHOH

NPOrpaMMsbI
Lens gucuunnuHbel «Pusuka»: .

HucrunmuHa «®u3rKa» BKIIOYEHA B 00513aTENTBHYIO YaCTh I[UKIIa
«001eobpa3oBaTebHbIE QUCIUIIIMHE» 00pa30BaTEIbHON TPOTPAMMEI
1.2. IlnanupyemMblie pe3yabTaThl OCBOCHHS TUCIHUIITHHBI

Pe3ynbTaThl OCBOEHUS OUCIUIIIMHB COOTHOCSTCS C TJIAHUPYEMBIMU Pe3yIbTaTaMu
0CBOeHHUs 00pa30BaTeNIbHOM IPOTPaMME], IPEICTABIIEHHFIMY B MaTPUIle KOMIIETEHIIUN

BHIITyCKHUKA (1. 4.3 OIIOII-II).

B pe3ynbTaTte 0CBOEHUS OUCUUIIINHBI 00y4YaIOIUICS OOJIXKEH:

Kog 1 HauMeHOBaHHE

IlnaHupyemsbie pe3yabTaThl OCBOCHHS

OJHCIIHITITTHHBI

dopmMupyeMBIX KOMIIETEHITHI
Oomue

[IUCHMIUIMHAPHBIE
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2. CTPYKTYPA A COOEP2KAHUME NTUCHUIIIINHDBI

2.1. TpynoeMKOCTh OCBOE€HMSI TUCIHUILIUHBI

HauMeHOBaHHE COCTaBHBIX YaCTeH TUCIHHIUIHHBI O0nem B B 1.4. B dopme
gacax IpaKT. HOATr0TOBKH
TeopeTnyeckue 3aHATUSA 128 46
JlabopaTopHEIE U MPAKTUYECKHEe 3aHSITHS 46 0
Kypcosas paboma (npoexkm) 0 0
CamocTosTenbHas paboTa 0 0
[TpoMexyTO4YHas aTTecTalys B GopMe 3K3aMeH §) 6
Bcero 180 0
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2.2. CogepKaHHe TUCIHHUIUITHHBI

TIepeMeleHrsi MaTepUaibHOM TOYKK OT BpeMeHu. CBoOomHOE
nageHue. YCKopeHue cBOOOOHOTO afeHus. KpuBonuHenHoe
npuxeHue. [[BUXKEHNE MaTepPHaabHON TOYKH TI0 OKPYXKHOCTH C
TIOCTOSIHHOM 110 MOZYJII0 CKOPOCTHIO. YTJI0OBast CKOPOCTh, JINHEeHHas
ckopocTs. [lepuon u yacToTta obpairenus. LleHTpocTpeMuTeIbHOE
yCKOpeHuUe

Koanl
O0bBeM, ak. 4. / A o
KOMIIETEHIINH,
B TOM YHCJIe
¢dopMupoBannio
HauMmeHoBaHHE pa3esIoB U ConepxaHue yueOHOro MaTepHajia, MPAKTHYECKHX U B ¢popme KOTOPHIX
TeM JTa00PaTOPHBIX 3aHATHH, Kypcosas paboma (npoexkm) NMPAKTHYECKOH
CIOCOOCTBYyeT
MOATrO0TOBKH,
3JIeMEeHT
aK. 4.
MpOorpaMMbI

Pa3gen 2. MexaHuka (4) 14/4

Coaepxkanue 6/0

MexaHndeckoe npuxkeHne. OTHOCUTEIbHOCTh MEXaHHUYECKOT 0

nBuxeHus. Cuctema orcueTa. TpaekTopus. [lepemelrenue,

CKOPOCTH (CpefHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE

MaTepHuaabHOM TOYKH, UX MMPOEKIIMKM Ha OCU CUCTEMbI KOOPOUHAT.

CrnoxeHue TepeMelleHnl U CII0XKeHWe CKOPOCTel. PaBHOMepHOE U
Tema 2.1 KiHeMaTHKa PaBHOYCKOPEHHOE IPSAMONINHENHOE ABUXKeHUE. ['paduku

3aBUCHMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U 6/0
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CoaepxaHue

4/2

TeMma 2.2 [IluHaMuKa

[Tpunuun oTHOCUTENbHOCTHU ['anumnes. [IepBriii 3aKoH HeioTOHA.
HMHepuuanbHBIEe CUCTEMEI OTCYeTa. Macca Tena. Cumna. [IpuHIun
cynepno3uuuu cuil. Bropoi 3aKkoH Hbpi0TOHa A1 MaTepuaabHON
TOYKH B MHepLHanbHOu cucteMe oTcueta (MCO). TpeTuii 3aK0oH
HeI0TOHA [j19 MaTepraabHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna taxectu. [lepBasg KocMu4yecKasi CKOPOCThb. Culia yIpyrocTH.
3akoH ['yka. Bec Tena. TpeHue. Bunbl TpeHuUs (IOKOSI, CKOIbXKEHHUS,
kKauyeHusd). Cumna tpenus. Cyxoe TpeHue. Cuia TpeHUSA CKOIbXKEHUS
U cujla TpeHus nokosi. KoadgduiveHT Tpenus. Cuna COMPOTUBIECHUS
IIpY [BUKEHUU Tejla B XKUOKOCTU UM rase. [locTynaTensHoe U
BpallaTesibHOe IBUKeHKe a0COMI0THO TBEPHAOTO Teja. MOMEHT CHUJIBI
OTHOCHTEJIBHO OCH BpaleHusd. [11e4o cunel. YCI0BUSI paBHOBECHUS
TBepporo tena B UCO

4/0

B TOM 4HC/Ie IPaKTHYECKHUX U JTa00PATOPHBIX 3aHATHH

0/2

Jla6opaTopHast pabora 1. MccrmemoBaHue 3aBUCUMOCTH CHUJI
YIIPYTOCTH, BO3HUKAIOIINX B IPYXKUHE ¥ PE3MHOBOM 00paslie, OT UX
nedopmaruu. JlabopaTopHas pabora 2. MccimemoBaHue yCIOBUM
PaBHOBECHS TBEPHOTO Tejla, UMEIOIIET0 OCh BPaIlleHus

0/2
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CoaepxaHue

4/2

Tema 2.3 3aK0HBEI COXpaHEHUS
B MEXaHUKE

MexaHn4ecKkasi paboTa ¥ MOIITHOCTh. KuHeTHu4ecKasi 9Heprus.
[ToTeHIManbHas S5HEPrus. 3aKOH COXPaHEHUST MeXaHU4eCKOu
sHepruu. PaboTa Cumbl TSXKECTU U CUJIH YIIPYTOCTH. [IpuMeHeHMe
3aKOHOB coxpaHeHus. VIcrionb30BaHKe 3aKOHOB MEXaHUKHU [JIS
00BbsICHEHUS OBUXKEHUS HEOECHBIX TeJl U OIS Pa3BUTHUSA
KOCMUYECKUX UCCIIeNOBaHUY, TPAHUIILl IPUMEHUMOCTH
KJ1aCCUYEeCKOM MeXaHUKHU. MMIyIbC MaTepuaabHOU TOYKH (Tena),
CHACTEMBI MaTepHUaJIbHBIX TOYEK. MITyJIbC CUJIBI M U3MEHEHUE
MMIIyJibCa TeJla. 3aKOH COXpaHeHUs UMIylIbca. PeakTuBHOE
nBuxeHue. Pabota cumbl. MOITHOCTD CUIbl. KuHeTH4YecKasi 9HEePTus
MaTepuaabHOM TOUKH. TeopeMa 00 U3MEHEHUN KUHETUYECKOM
sHepruu. [loTeHmanbHasa sHeprus. [loTeHIManbHas S9HEPTUs
yIpPyTo 0e¢hOpMUPOBAHHOM NIPYXKUHEL. [IoTeHIIMaTIbHAsI SHEPTUS
TeJla BOIM3Y ITOBEePXHOCTH 3eMiu. [IoTeHIManbHbIE U
HeToTeHLranbHble CUJIbl. CBI3b Pab0THl HEMOTEHIIMAIBHBIX CHUII C
M3MEeHEeHNEeM MeXaHU4YeCKOW S9HEPIuy CUCTEMEI TeJl. YIpyTrue u
HEYIPYyTrue CTOIKHOBEHMUS

4/0

B TOM 4yHC/Ie MPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/2

JlabopaTopHas pabora 3. MccimemoBaHue CBsI3U PabOTHI CUITHI C
N3MeHeHHeM MeXaHH4YeCKOH SHepPruH Tella Ha IpuMepe
PACTSIXKEHUS PE3UHOBOTO KI'yTa

0/2

Pazpgen 4. 9neKTpoaguHaMHuKa (4)

18/12
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CoaepxaHue

6/2

Tema 4.1 JnekTpocTaTUKa

OmneKTpu3alus Ten. NeKTPuUeckuy 3apsn. [IBa Buaa
3JIEKTPHUUECKUX 3apsAAoB. [IpDOBOMHUKY, IU3TIEKTPUKHU U
IIOTYIPOBOJHUKHU. 3aKOH COXPaHEHHUS 3JIeKTPUYECKOT0 3apsaa.
B3aumopencTBue 3apsagoB. 3aKoH KynoHa. TouyeyHBIN
3NIEKTPUYECKUY 3apsif. IJIeKTPUUecKoe 1moje. Hanps:KeHHOCThb
3JIEKTPUYECKOr0 oA, [IpUHIUI CyIePIO3ULUN 3TTeKTPUUECKUX
nonel. JIMHUYM Hanps2KeHHOCTH 3JIEKTPUYecKoro noss. Pabora cun
3JIEKTPOCTaTAYECKOro moss. [IoTeHunasn. Pa3HOCTh MOTEHLIIMAJIOB.
[TpOBOOHUKY U AU3JIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.
[lusmeKTpruyecKasi IPOHULIAEMOCTh. JJIE€KTPOEMKOCTb.
KoHpgeHcaTop. JJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCaTOpa. JHEPTus
3aps2KEeHHOr0 KOHAeHcaTopa

6/0

B TOM 4yHC/Ie IPaKTHYECKHUX U JTa00PATOPHBIX 3aHATHH

0/2

Jla6opaTopHas paboTta 8. i3MepeHUe 371IeKTPOEMKOCTH
KOH[IeHCaTOopa

0/2
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CoaepxaHue

6/6

Tema 4.2 [ToCTOSHHBIN
3JIEKTPUYECKUU TOK. TOKHU B
Pa3IMYHEIX Cpegax

ONeKTPUUEeCKU TOK. YCIIOBUS CYIIECTBOBAHUS 31IEKTPUUECKOTO

ToKa. McTounuky ToKa. Cuina Toka. [locTossHHBIN TOK. HanpsxeHue.

3akoH OMa A1 yd4acTKa Lelu. IJIeKTPUIEeCKoe COIIPOTUBIIEHHE.
YoenbHOE cONpOTUBIEHKE BelllecTBa.[locnemoBaTenbHOe,
IapaJiiesibHoe, CMelllaHHOe COeqUHEeHNe TPOBOMHUKOB. PaboTa
3JIEKTPUYECKOr0 TOKa. 3aKOoH [IxKoyns-JleHa. MOIIHOCTh
3JIEKTPUYECKOr0 TOKa. DIEKTPOABUXKYIIAs CUjla U BHYTPEHHEE
COIPOTHUBIIEHNE UCTOYHUKA TOKa. 3aKOH OMa [JIs IIOTHOU
(3aMKHYTOH) 371eKTprdecKoi nenu. KopoTkoe 3aMbIKaHue.
OneKTpOHHAasA IIPOBOAMMOCTb TBEPOLIX METAJIJIOB. 3aBUCHMOCTD

COTIPOTUBJIEHUS METAJIJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCT.

ONeKTpPUYeCKu TOK B BaKyyMe. CBOMCTBa 9IEKTPOHHBIX ITy4YKOB.
[TonynpoBogHuku. CoOCTBEHHas U MpHMeCHas IIPOBOJUMOCTh
IIOTYIPOBOJHMKOB. CBOMCTBa p-n-niepexoaa. [IonynpoBOOHNKOBEIE
IpuOOPHl. INEKTPUUECKH TOK B pacTBOpax M paclljiaBaxX
3JIEKTPOJIUTOB. DIEKTPOJUTHYECKAs AUCCOLUALNA. DIEKTPOIIN3.
OnMeKTpUu4YeCKuy TOK B radax. CaMOCTOSITENIbHEIN U
HEeCaMOCTOSTEJIbHEIN pa3psan. Monuusd. [1na3zma

6/0

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/6

Jla6opaTopHast paboTta 9. M3yuyeHre CMeIlIaHHOT'0 COeIUHEHUS
pe3ucrtopos. JTabopaTopHas pabota 10. U3mepenue
9IeKTPOOBUKYINEH CUJIBl HCTOYHHUKA TOKA U €T0 BHYTPEHHET0
conpotuBnenus. JlabopaTopHas pabota 11. Habmogenue
3JIeKTPOJIH3a

0/6
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CoaepxaHue

6/4

Tema 4.3 MarsuTtHoe moJe.
JJIeKTpOMarHuTHas UHAYKLMS.

[TocTosTHHBEIE MATHUTHL. B3auMopnelicTBHe IIOCTOSHHBIX MAarHHUTOB.
MarsuTHOe 1nosie. BeKTop MariuTHOM MHAYKUKU. [IpuHIUI
CyIepPIO3ULUY MarHUTHHIX IOoen. JIMHUM MarHUTHOM UHAYKLKH.
KapTrHa MUHUY MarHUTHOW MHOYKIWH MOJISI TOCTOSSHHBIX MAarHUTOB.
MarsauTHOe 10Jie MPOBOJHUKA C TOKOM. KapTHHa NUHUN MHOYKIUU
MarHMATHOTO MOJIS AJIMHHOTO IPSIMOr0 IIPOBOAHUKA ¥ 3aMKHYTOI0
KOJIbIIEBOT O ITIPOBOJHUKA, KQTyIIKKU C TOKOM. OIIBIT IpcTefa.
B3aumopencTBre IPOBOJHUKOB C TOKOM. Cua Ammepa, ee MOAYJib
" HanpasiieHue. Cuna JlopeH1ia, ee MOOyJb U HallpaBJIeHUE.
[IBUXKeHMe 3apsaKeHHOW YaCTUIIE B OMHOPOJHOM MarHMTHOM IIOJIE.
PaboTa cunsl JlopeHIia. fIBeHre 31€KTPOMarHUTHON NHIYKLINUH.
[ToTOK BEKTOpa MarHUTHOM MHAYKLUNUH. JJIEKTPOABUXKYILAs CHAla
MHOYKIUU. 3aKOH 3JIEKTPOMarHuTHOU HHAyKUun Papapges.
BuxpeBoe 371eKTprUYeCcKoe mojie. JIeKTPOABUXKYIIas CUia
VMHOYKIUY B IPOBOOHUKE, IBUXKYIIEMCS IIOCTYyIIaTEeIbHO B
OIHOPOAHOM MarHuTHOM I1ojie. [IpaBuso JleHna. MTHOyKTUBHOCTG.
fBneHMe CaMOMHOYKIMHU. DNEKTPOOBUKYIAS CUIa CAMOUHIYKIINH.
OHeprus MarHUTHOIO TOJISL KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE
1oje

6/0

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/4

JlabopaTopHast paborta 12. MccimemoBaHue IeNCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TokoM. JlaGopaTopHas pabora 13. M3yueHue
SIBJIEHUS 3JIEKTPOMATHUTHON MHAYKITHS

0/4

Pa3gen 5. Kojedanus ¥ BOJIHBI (4)

14/8
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CoaepxaHue

4/4

TeMma 5.1 Mexanuueckue u
3JIEKTPOMarHUTHEHIE
KoJieOaHus

KonebaTtenpHas cuctemMa. CBOOOOHBIE MEXaHUYECKHE KoIeOaHus.
['apMmoHu4eckue Konebauus. [Iepuof, yacToTa, aMINIUTyOa U gasa
Koyiebanui. [IpyKUHHBIM MasiTHUK. MaTeMaTU4YECKHM MasTHUK.
YpaBHeHNe rapMOHUYECKUX KonebaHnuii. [IpeBpalleHne sHEPTUHU
IIpY TapMOHMYeCKUX Koniebauusax. KomebaTenbHBIN KOHTYP.
CBoOopHBEIE 37IEKTPOMarHuTHLIE KOeOaHus B UiealbHOM
KoJsiebaTeIlbHOM KOHType. AHANIOTHUSI MEXAYy MEXaHU4eCKUMU U
3JIeKTPOMarHuTHHIMYU Konebanusimu. ®opmyna ToMcoHa. 3aK0H
COXpaHEeHUSs SHEPTHHU B UAeaIbHOM K0je0aTeTbHOM KOHTYPE.
[IpencTaBieHue 0 3aTyxaloluX KoneOaHusAX. BEIHyKOeHHbIE
MexaHU4eckue KonebaHusi. Pesonanc. BeiHyKeHHbIE
3JIeKTpOMarHuTHHE KoneOaHusi. [lepeMeHHBIN TOK.
CuHyCOHfanbHBIM IEpEMEeHHBIM TOK. MOIIHOCTE TIEPEMEHHOI0 TOKaA.
AMIOIUTYOHOE U AEWCTBYIOLIee 3HaUeHNe CUJIbI TOKa U
HamnpskeHus. Tpanchopmarop. [Ipou3BoACTBO, Iepenada 1
noTpebeHne 3JIEKTPUYECKON SHEPTHUU. DKOJIOTUYECKHUE PUCKHU TIPH
IIPOU3BOACTBE 3JIEKTPUUECKOU 3Hepruu. KyabTypa uCnonb30BaHus
3JIEKTPO3HEPTUHU B ITIOBCEOHEBHOU KU3HU

4/0

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/4

Jla6opaTopHast paborta 14. MccimemoBaHue 3aBUCUMOCTH IepHOMa
MaJIbIX Kojie0aHuY IPy3a Ha HUTH OT [JIMHEI HUTH U MACCHI I'Py3a.
Jla6opaTopHast pabora 15. MccrmemoBaHue mepeMeHHOTO TOKa B
IIEIH U3 ITOCTIeN0BaTe/IbHO COeMMHEHHBIX KOHAeHCAaTopa, KaTYIIKY U
pe3ucropa

0/4
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CoaepxaHue

4/0

Tema 5.2 Mexanuueckue u
37IeKTPOMArHUTHLIE BOJTHEI

Mexanv4eCcKye BOJIHBL, YCJIIOBUSA pacrpocTpaHenud. [lepuon.
CKOpOCTB paclpoCTpaHeHus U [JIMHA BOJIHEL [lomnepedyHble u
IIPOAOJIbHEIE BOJIHEL. UHTEepepeHnusa U quppakuus MeXaHudeCKUX
BOJIH. 3ByK. CKOpPOCTh 3ByKa. ' pOMKOCTh 3ByKa. BricoTa TOHa.
TeMOp 3ByKa. NeKTPOMarHUTHHIE BOTHEL. YCIIOBUS U3NTy4EeHUS
3JIEKTPOMAarHUTHHIX BOJIH. B3arMHas opreHTanus BeKTopoB E, B, v
B 37IEKTPOMArHUTHOU BoJIHe. CBOMCTBA 3JIEKTPOMArHUTHHIX BOJIH:
OoTpaxKeHHue, IpeJIoMJIeHre, TOIprU3alus, JUGpaKIus,
nHTepdepeHnusa. CKOPOCTh 3JIEKTPOMarHUTHLIX BOJIH. [lIKana
3JIEKTPOMAarHUTHHIX BOMIH. [I[puMeHeHre 3JIeKTPOMarHUTHEIX BOJIH B
TeXHUKe U ObITYy. [[pUHITUIIEI PaAUOCBA3YU U TEJIEBUIEHNUS.
Papnonokanus. 1eKTPOMarHuTHOE 3arpsi3HeHNe OKpyzKalollen
cpensl

4/0
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CoaepxaHue

6/4

Tema 5.3 OnTtuka

['eomeTpuyeckas onTuka. [IpsamMonrHEeNHOE PACIpPOCTPaHEHUE
CBeTa B OOHOPOAHOU cpepe. JIyd cBeTa. TOUeYHBIM UCTOYHUK CBETA.
OTpaxeHue cBeTa. 3aKOHBI OTpaxKeHus cBeTa. [IocTpoeHue
1300paxkeHui B IIJIOCKOM 3epKase. [IpenoMiieHne cBeTa. 3aKOHEI
nIpesioMJieHus cBeTa. AOCONTIOTHBIM IT0Ka3aTeNb IPEeIOMIIeHHU .
[TonHOE BHYTpPEHHEE OTpaXkKeHue. [IpegenbHbIN Yol IOJIHOTO
BHYTPEHHEr0 oTpaxeHus. [Jucnepcus cBeta. CI0KHBEIA COCTaB
Oemoro cBeta. LiBeT. Cobupalolue U paccerBalye TUH3b. TOHKAS
nrH3a. OKyCHOE PacCTOSHUE U ONTHUYeCKas CUjla TOHKOU JIMH3HL.
[TocTpoeHue n300paxeHuit B COOMPAIOIINX ¥ PACCEUBAIOITHIX
nuH3ax. Popmyna TOHKOU TUH3EL. YBEeNIUYEeHUE, faBaeMoe JTUH30M.
[Tpepemnbl IPEMEHUMOCTH T€OMETPUYECKOU ONTUKU. BonmHOBas
ontuka. MHTephepeHnus cBeta. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HabJTI0neHNs MAaKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOT€PEHTHHIX HCTOYHUKOB.
Iudpakius ceeta. [ludppakiinoHHas peleTKa. Y CIoBue
HaOJI0OeHNs TTIaBHRIX MAKCUMYMOB IIPHU MTafleHUU
MOHOXPOMaTUY€ECKOT0 CBeTa Ha JUPPaKIUOHHYIO PEIIETKY.
[Tonsipusaius ceeTa

6/0

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/4

Jla6opaTopHas paborta 16. OnpeneneHue mokasaTes IPeIOMICHUS
crekia. JlabopaTopHas pabora 17. MccnemoBaHue CBOMCTB
n3obpaxkeHuit B nuH3ax. JlabopaTopHas pabora 18. HabmomeHnue
IUCIIEPCHUU CBETA

0/4

Pa3gen 7. KBanTtoBass (pu3uka (u)

13/1
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CoaepxaHue

4/0

Tema 7.1 O1eMeHTH
KBAHTOBOH OIITUKU

®otonsl. Popmyna [1naHKa CBsA3U 9HEPTrUuM (HOTOHA C €ro YaCTOTOM.
OHeprus U UMIyJIbC (poToHA. OTKPEITHE U UCCIEO0BaHUE
dbotoadderta. OnbiTh A.I'. CToneToBa. 3aKoHB POTO3PdEKTA.
YpaBHeHue JuHIITEHA O1d poTosddekTa. "KpacHas rpanuna”
dboroaddekTa. JaBnenue ceera. OnbiTh [1.H. Jlebenera.
XUMHUYeCKoe [elCTBUE CBeTa. TeXHNYeCKrue yCTPOUCTBa U
IIPaKTUYECKOe ITpUMeHeHue: POoTO3/IEMEHT, POTOATUUK,
conHeuHas OaTapest, CBETOOUON

4/0

Copepxkanue

3/1

Tema 7.2 CTpoeHue aToMa

Mopens aToma ToMcoHa. OneITH Pe3epdopna mo paccesHuUo -
yactul. [Imanerapras mopmens atoMa. [loctynaTer bopa. M3nyyenue
U MOTJIoIeHNe (POTOHOB IIPHU NEPEexXoe aToMa C OGHOTO YPOBHSA
3Hepruu Ha Opyrou. Bugsl criekTpoB. CIEKTP YPOBHEU SHEPIUU
aToma Bozopona. BonHOBEIE CBOMCTBa YacTull. BonHE ne Bpouns.
KoprnyckynsipHO-BOIHOBOU Ayanu3M. CIIOHTaHHOE U BHIHYKAEHHOE
nsnydenve. [ludpakius 37eKTPOHOB B KPHCTaJ/IaX. Y CTPOMCTBO U
IPUHIMI PaboTH NTa3epa. TeXxHUUYecKue YCTPOUCTBa U
IpaKTU4YeCKOe TPUMeHEeHNe: CIIeKTPaIbHbI aHanu3 (CIeKTPOCKOI),
Jla3ep, KBAHTOBLIM KOMIIBIOTED

3/0

B ToM 4HC/Ie MPAaKTHYECKHUX H JIa00PATOPHBIX 3aHATHH

0/1

JlabopaTopHas pabota 19. HabmoneHne NuHENYaTOr0 CIIeKTpa

0/1
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CoaepxaHue

6/0

Tema 7.3 AToMHOe AP0

OKCIIEpUMEHTHI, JOKa3bIBaIOIINE CI0KHOCTh CTPOEHHUS sapa.
OTkpeiTHE paguoakTUBHOCTU. ONBITH Pe3epdopaa mo onpeneneHunio
CcOCTaBa pafiioaKTUBHOTO u3nydyeHus. CBorcTBa anbda-, 6eTa-,
raMMa-u3nydyeHus. BiusHue paguoakKTUBHOCTHU Ha XKUBBIE
opraHu3Mbl. OTKpBEITHE IPOTOHA ¥ HEUTPOHA. HyKI0OHHas MOOENb
snpa 'eiizenbepra-MBaHeHKo. 3apsp sigpa. MaccoBoe YHCIIo sapa.
M3oTonwl. Anbha-pacag. TeKTPOHHKIN U TTO3UTPOHHEBIN OeTa-
pacnap. 'aMMa-u3nydeHne. 3aKOH Pafu0aKTUBHOIO pacnapa.
OHeprus CBS3U HYKJIOHOB B sfpe. dpnepHble cumbl. [JedeKT MacChl
saapa. AgepHble peakuuu. [leieHre U CUHTES SIfep. AmepHbIl
peakTop. TepMmosimepHbI# cuHTe3. [Ipo6IeMbl ¥ TEPCIEeKTUBHI
SIIEePHOM 3HEPTETUKHU. JKOJIOTUUYECKME aCIeKTHl SIepPHOU
S9HEPreTUKHU. JeMeHTapHble YacTUIbl. OTKPEITHE TO3UTPOHA.
MeTonbl HAOMIOOEHUS ¥ PETUCTPALIMU 37IEMEHTapPHBIX YaCTHII.
dOyHOaMeHTabHBEIE B3aUMOOEeNCTBUS. EQUHCTBO PU3nUECKOU
KapTUHBI MUpa

6/0

Pa3gen 8. 9/1eMeHTHI aCTPOHOMHH M aCTPOPHU3HUKH (1)

6/2
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CoaepxaHue

6/2

Tema 8.1 JneMeHTH
aCTPOHOMUHU M aCTPODUIUKHU

OTankl pa3BUTHUS aCTPOHOMUU. [IpUKTagHOE U MUPOBO33PEHUYECKOE
3Ha4YeHue acTpoHoMmuu. Bup 3Be3mHoro Heba. Co3Be3nus, IpKue
3Be3[bl, JIaHETHl, UX BUAUMOe gBuKeHue. CoJTHeYHasi CUCTEMA.
[InaHeTsl 3eMHOU I'Pynnel. [1naHeT-TUraHTE. Massle Tena
Conueunou cuctembl. ComnHIle, ¢poTochepa u aTMmocdepa.
ConHeyHas akTUBHOCTh. UcTOUHUK 9Hepruu COJHIA U 3BE3[.
3Be3[bl, UX OCHOBHBIE XapaKTePUCTUKU. [IlnarpaMmMma
"CIeKTpanbHBIMA KIACC - CBETUMOCTR". 3Be3[Ihl I'TTaBHOU
II0CJIeOOBATEJIbHOCTHA. 3aBUCUMOCTh "Macca - CBeTUMOCThE" OJIs
3Be3[ I'IaBHOU MOC/IeN0BaTEIbHOCTU. BHYTpEeHHEEe CTPOEHUE 3BE3.
CoBpeMeHHEbIE IPEACTaBIEHUSA O IPOUCXOXKAECHUU U 3BOJIOLIUI
ConHIla ¥ 3Be3[. JTalkbl XKU3HMU 3Be3. Mneunsii [1yTs - Hallla
lanaktuka. CnupanbHas CTPyKTypa ['anakTuky, pacrnpenenesue
3Be3[, rasa u neutd. [lonoxeHue u apuxeHnne ConHia B ['anakTuke.
Tumnel ranakTuk. [1mockas u chepudeckasi IOOCUCTEMEI ['amakKTUKU
PapuoranakTUKy U KBa3aphl. YepHBIE OBIPHL B SApax rajlakTUK.
Bcenennas. Pacmmpenue BecenenHnoi. 3akoH Xa66sa. Pa3beranue
rajakTuk. Meraranaktuka. HepeleHHble TPo0IeMbl aCTPOHOMUM

6/0

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/2

Jla6opaTopHast paborta 20. HaGmomeHus HEBOOPYKEHHBIM I'TIa30M C
HCII0JIb30BAHNEM KOMITBIOTEPHBIX MIPUIIOKEHHUH [JIS OTIPeNeIeHusT
I0JIOKEHHST HeOeCHHIX 00hEKTOB Ha KOHKPETHYIO JaTy: OCHOBHEIE
co3Be3nusi CeBepHOT0 MONYIIapus U IPKUE 3Be3[IH

0/2

Pa3nen 6. OCHOBHI ClieIHa/IbHOM TEOPHH OTHOCHTEIHLHOCTH (1)

4/0

CoagepxkaHue

4/0

Tema 6.1 OcHOBEI
ClielliaIbHOU TeOopuu
OTHOCUTEJIBHOCTHU

['paHUIBI IPUMEHUMOCTH KJIaCCUYECKOU MeXaHUKU. [locTynaTel
ClieliaJIbHOU TEOPUU OTHOCUTEJIbHOCTU: MHBAPUAHTHOCTh MOAYJIS
CKOpOCTH CBeTa B BaKyyMe, IPUHIUAI OTHOCUTEJIbHOCTHU
OuHmTeHa. OTHOCUTEIBHOCTh OMHOBPEMEHHOCTH. 3aMe[jIeHue
BPEMEHU U COKpallleHUe OJIMHBL. JHEePTUs U UMIIYJIbC
PEIITUBUCTCKOU YaCTULbl. CBSI3b MACChHI C 9HEPTUEeU ¥ UMITYJIbCOM
PENSATUBACTCKOM YaCTHUIIbl. DHEPIUs ITOKOS

4/0
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Pa3zgen 3. MonexkynsipHasi pu3nKka 1 TepMOguHaMHuKa (4)

10/10

CoagepxkaHue

0/4

Tema 3.1 OcHOBEHI

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/4

MOJIEKYIIPHO-KUHETUYECKOU
TEOpHUHU

JlabopaTopHast pabota 4. OnpenesneHne MacChl BO3AyXa B KJIaCCHOM
KOMHaTe Ha OCHOBe U3MepeHui 06beMa KOMHATHI, JaBJieHus u
TEMIIepaTypHl Bo3ayxa B Heil. JlabopaTopHas paboTa 5.
HccnenoBanue 3aBUCUMOCTY MEXKAY ITapaMeTpaMyu COCTOSHUS
pa3pexkeHHOro rasa

0/4

CoaepxaHue

4/4

Tema 3.2 OCHOBEHI
TEePMOINHAMUKHU

BuyTpeHnHss sHeprus. PaboTa u Temnnonepenayda. KonuuecTso
TEIJIOTHL. YpaBHEHUeE TeIIoBoro OanaHca. [lepBoe Havaio
TepMoouHaMuKM. AguabaTHEIN mpolecc. Bropoe Hayaso
TepMmogvHaMuKu. TenmoBele apuratenu. KI1JI TemnnoBoro gBuratens.
Oxpana npupopsl. TepMogruHaMu4yecKas CUCTeMa. BHYTpeHHAA
SHEPrusi TEPMOIUNHAMUYECKON CUCTEMHI 1 CIIOCOOH €€ U3MEHEHUS.
KonuuecTBo TemnnoTe U paboTa. BHYTpeHHSIS 9HEprus
OTHOATOMHOTO UAEeaIbHOT0 Ta3a. BuObl Temnonepenayu:
TEIJIONIPOBOAHOCTh, KOHBEKLINS, N3TTy4yeHUe. YaeabHas
TEIJIOEMKOCTD BelecTBa. Konu4yecTBo TEIIOTH IPHU
Tenyonepenaye. IToasTre 06 agrabaTHOM Ipoliecce. [IepBHI 3aK0H
TepMOJUHaMUKU. [IpuMeHeHre MepBOro 3aK0OHa TEPMOIUHAMUKH K
n3ompolieccaM. I'paduueckas HHTepupeTanus paboTh rasa. Bropoi
3aKOH TepMoauHaMuKu. HeoOpaTUMOCTh IIPOIIECCOB B IPHUPOE.
TemnnoBble MaIMHBL. [IPUHITANIEL JEUCTBUS TEMIIOBHIX MaIllH.
[TpeoOpa3oBaHus SHEPTUH B TEIJIOBRIX MalllnHax. KoadduumeHT
II0JIE3HOTO JeMCTBUS TelIoBOoM MamuHb. [Tukn KapHo u ero
K09(h(PUIIMEHT I0JIe3HOT0 NeNCTBUS. IKOJIOTHYECKHe IPOo0IeMEbl
TEIJI09HEPr e TUKM.

4/2

B TOM 4HC/Ie IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/2

JlabopaTopHast paboTta 6. i3MepeHue yaenbHOM TEII0eMKOCTH

0/2
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CoaepxaHue

6/2

Tema 3.3 ArperaTtHeie
COCTOSTHUS BEIIeCTBA U
(ha30BbIE TEPEXOOLI

[TapooOpa3oBaHue U KOHOeHcanus. McapeHue u KUIIeHUeE.
AGcomnoTHAs ¥ OTHOCUTEJIbHAS BIaXXKHOCTb BO3Ayxa. HackIIeHHBIN
map. YuenbHas TeIioTa apooOpa30BaHusl. 3aBUCHMOCTh
TeMIIepaTypsl KUIIEHUs OT AaBlieHusA. TBepHgoe Tejo.
Kpucrannuyeckue u aMOpQHEIe Teraa. AHM30TPONHUS CBOKCTB
KpuCTaioB. 2Kupgkue KpucTtaibl. COBpeMEeHHbBIE MaTepHUaibl.
[InaBneHue M KpUCTaIM3anus. YaenbHas TEuIoTa IJIaBlIeHus.
CybnuManus. YpaBHeHUe TeII0BOro 6anaHca

6/0

B TOM 4HCJIe IPaKTHYECKHUX U JITa00PATOPHBIX 3aHATHH

0/2

Jla6opaTopHas pabora 7. OnpeneneHue BIaxXHOCTH BO3OyXa

0/2

Pa3gen 1. ®u3uKa U MeTOOLI

HAy4YHOI'0 MO3HaHUA (4)

2/0

CoagepxkaHue

2/0

Tema 1.1 BBeneHue

du3uka - Hayka o npupoge. Hayunrie MeToAb N03HAHUSA
OKpyKarlrero Mupa. Posb 3kcriepuMeHTa U TeOpUU B IIpoLiecce
IIO3HAHUS IPUPOOEL. DKCIIEPUMEHT B pu3nke. MogennupoBaHue
(GbU3UYEeCKUX SBJIEHUN U IPOIeCcCoB. Hay4yHble TUIIOTESHL.
Ou3nueckue 3aKOHHL U TEOPUU. ['paHUIIEl IPUMEHUMOCTH
(Gbu3nYecKux 3aK0HOB. [IpuHIKT cOOTBETCTBUA. PONTE U MECTO
¢bu3uku B GOPMUPOBAHUY COBPEMEHHOU HAyYHOU KapTUHEL MUDA, B
IIPaKTAYECKOU IesATeJIbHOCTU JIIofen

2/0

IIpomexxyTOuyHasa arrecranus (64)

Bcero: (1804)

81/37
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3. YCJIOBHUA PEAJIN3ALINU TUCHUIIIINHDI

3.1. MaTepua/ibHO-TeXHHYECKOe oDecnedeHue

Kabunet(s1) KabuHeT pu3uKu, OCHallleHHbIM(e) B COOTBETCTBUY C NMIPUIOXKEHUEM 3
OTIOII-TI.

3.2. YueOHO-MeTOAHYECKOe oDeclieueHHe
3.2.1. OCHOBHEIE ITIeYaTHBIE U/UNIU SJIEKTPOHHBIE U3IaHUS

1. www. fcior. edu. ru (®egepanbHblil HEHTP UHGOPMALIMOHHO-00pa30BaTEbHBIX
pecypcoB). wwww. dic. academic. ru (AkageMuk. CrnoBapumsHIuKIoneouu). www. booksgid.
com (Books Gid. 9mekTponHas 6ubnuoreka). www. globalteka. ru (I'mo6anteka.I'mo6anbHas
6ubnroTeKa Hay4yHBIX pecypcoB). www. window. edu. ru (EguHOe OKHO [OCTyIIa K
oOpa3oBaTeNnbHEIM pecypcaMm). www. st-books. ru (JIyuiast yueOHas nuTepaTtypa).

2. Imutpuesa B.0®., Pusuka ansa npodeccuil 1 CrenuansbHOCTEX TEXHUIECKOTO
npodusnsg. KoHTponbHEIe MaTepransl: y4ed.mocobre AJisi CTYOeHTOB MpodecCruoHaIbHBIX
o0pa3oBaTeIbHLIX OPraHu3aluii, 0CBauBaIIUX TPOPecCcuu U CleluaabHOCTH cpef. mpod.
obpa3zoBanusi. — M., 2023.

3. ImutpueBa B.®. dusuka mns npodeccuil U ClieluaabHOCTeN TEXHUYECKOT0
npodusnsg. CoopHUK 3amay: yueb.mocobue st CTYIeHTOB IPoQPeCCuOHATbHBIX
00pa30BaTeIbHEIX OPraHu3alyi, 0CBAUBAIINX TPO(PECCHH U CIelnaIbHOCTH cpef. mpod.
obpazoBanus. — M., 2023.

4. Imutpuesa B.®. Ousuka A npodpeccruil U CIenuanbHOCTeN TEXHUYECKOTO
npodus: yueOHUK IS CTYOeHTOB IPodeCCHOHATbHEIX 00pa30BaTeIbHbIX OPraHu3alTuH,
OCBaMBaloIIKUX IPOohEeCCUu 1 CIeIMaabHOCTH cpen.npod. oopa3soBanust. — M., 2023.

3.2.2. [lonoMHUTENIbHLIE UCTOYHUKHU

1. www. fcior. edu. ru (®emepanbHEIHi 1IeHTP HHGOPMAIIIOHHO-00Pa30BaTEIbHEIX
pecypcoB). wwww. dic. academic. ru (AkageMuk. CnoBapuusHIUKIoneauu). www. booksgid.
com (Books Gid. 9nmekTpoHHas 6ubnuoreka). www. globalteka. ru (I'mo6anTeka.I'mobanbHas
6ubnroTeKa Hay4YHBIX pecypcoB). www. window. edu. ru (EguHOe OKHO [OCTyIIa K
oOpa3oBaTelnbHEIM pecypcaMm). www. st-books. ru (JIyumast yuebHas muTepaTypa).

2. OmutpueBa B.®., dusuka s npodeccuil u CriellnaJbHOCTEN TEXHUYECKOTO
npodusns. KoHTponbHEIe MaTepransl: yued.mocobre [Jisi CTYOeHTOB mTpodecCruoHaIbHBIX
0o0pa30oBaTeIbHBEIX OPraHu3alKi, 0CBAUBAIINX TPO(PECCHH U CIIeInaIbHOCTH cpef. mpod.
obpa3oBanus. — M., 2023.

3. Imutpuera B.®. ®usuka mis npodeccuil u ClieluaabHOCTeN TEXHUYECKOT0
npodumns. COopHUK 3amay: yueb.mocobue st CTYIeHTOB IPOoQpeCCuOHATbHBIX
o0pa30BaTeNbHLIX OPraHu3alllii, 0CBANBAIOIINX MTPOGECCUH U CIIENNANIBHOCTH Cpefl. TPod.
obpazoBanusi. — M., 2023.

4. Omutpuesa B.®. dusuka g npodeccuid U CenuaabHOCTEN TEXHUUYECKOTO
npodussd: yueOHUK OIS CTYOEeHTOB IpodeCcCuoHaNbHEIX 00pa30BaTeIbHbIX OpraHu3allni,
OCBaMBaIIKX MTPodeccuu u CrelranbHOCTU cpen.npod. oopa3oBanus. — M., 2023.

4. KOHTPOJIb 1 OHEHKA PE3VJIbTATOB
OCBOEHUA OUCLHIUIIIINHBI
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Pe3ynbTaThl
00yueHHUsI

IToka3aTe/ M 0CBOEHHOCTH KOMIIETEHIIUH

MeTObI OIIEHKH

3HaeT: YMmeer:

BJIajieeT OCHOBHEIMU METOMaMHU BHISIBJIEHUS U
aHanu3a mpobneM; popMynupyeT nepedeHb
He0OXOOVMBIX LIar0B/NEeNCTBUM [T PelleHus
mpobieM IEMOHCTPUPYET YMEHUE BHISIBNISATH U

3¢ peKTHBHO HCKATh UHGPOPMALNUI0, HE0OXOIUMYIO
IJIS1 pellleHus 3afay u/unu mpobiieM moamepxKaHus
0e30macHBIX YCIIOBUY XKU3HENESITeIbHOCTH, B TOM
Yucie Ipu BOSHUKHOBeHUH YC; 3 PeKTUBHO
y4acTByeT B paboTe KONIEeKTUBa, KOMaHIH,
B3aMMOJEHCTBYET C KOJIJIeraMHt, PYKOBOJICTBOM,
KJIMEeHTaMHU [JI1 CO3[aHUs YEJI0BEKO - U IPUPOO-
3aLIUTHOY CPENBl OCYLIECTBIECHUS
npodeccuoHaNbHOU IesATETbHOCTH; COOTI0NaeT
HOPMBI 9KOJIOTUYECKOM 0e30I1acHOCTH Ha pabodyeM
MecCTe; ITPaBUIbHO UCII0Ih3YeT Ha paboueM MecTe
CpencTBa MHOUBUAAYAIbHOMN 3aIUTHI OT
nmopaxaromux ¢pakTopos npu YC; mpaBUIbHO
coOJTIofaeT ImpaBujia MOBeNeHUs U TIOPSI0K
OEeNCTBUM HaCeJIeHUs 10 CUTHalaM IpaxKgaHCKOu
000POHEI

TecTtupoBaHnue
KonTponbHas paboTa
O1ueHKa BHIIOJIHEHU S
MIPaKTUYECKOT0
3amaHus (paboTkr)
[TuCcbMEHHEBIN U YCTHBIN
OIIPOC YCTHHBIX OIIPOC
HabmogeHue 3a
BHITIOJITHEHUEM
nmabopaToOpHLIX PaboT;
mpakTU4Yeckue paboThl
pellleHne Kerc-3aay;
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