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PabGouast mporpamma ydeOHOro mpemMera pa3pabotaHa Ha ocHoBe DenepanbHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHAapTa MO  CHEIHATBbHOCTH  CPEIHEro
po(hecCHOHATBLHOTO 00pa30BaHUs

43.02.16 Typu3M U TOCTEIPUUMCTBO,
KOO HAUMeHOBAaHUe CneyualbHoCmu (et)

a Takke B cooTBercTBUM C [Ipmkazom MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTIBEPXKICHUH (peepabHOTO TOCYIapCTBEHHOIO CTaHIApTa CPEAHEro oOIiero odpa3oBaHUs»,
[Tpuxazom MunucrepcrBa npocseuieHust Poccuiickoit @enepauuu ot 12 aBrycra 2022 roga Ne
732 «O BHeceHMH M3MEHEHUU B (eiepalbHbIN TOCYAapCTBEHHBIM 00pa30BaTebHBIA CTaHAAPT
cpenHero odmiero oopa3oBaHus, yTBEPKICHHBIN MPUKAa30M MUHUCTEPCTBA 00OPa30BaHUS U HAYKH
Poccuiickoit ®enepauuu or 17 mas 2012 r. Ne 413», denepanbHoil 00pa3oBareabHOU
IIPOrpaMMoOil cpenHero oOIero o0pa3oBaHUs, YTBEP)KIEHHOM INpuKa3oM MMHIPOCBEIEHUS
Poccuiickoiit @enepannu ot 23 Hos0ps 2022 1. Ne 1014 (3apeructpupoBan B Muntocte Poccuu
22 nexabps 2022 r. Ne 71763), IlpumepHbiMu pabouuMu NporpamMMaMu, pa3paboTaHHBIMU
OI'bOY AIIO «MHCTHTYT pa3BUTHS MPO(ECCHOHATBHOTO 00pa30BaHUs» U YTBEPKACHHBIMU Ha
3acenanuu CoBeTa IO OLICHKE COJAEp)KaHMSI M KauecTBa IPUMEPHBIX pabouyux Mporpamm
0011e00pa30BaTEILHOTO M COIUAIBHO-TYMAaHUTAPHOTO IHMKJIOB CPEAHEr0 MPOQEeCCHOHAIBHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OAOBPEHA PEKOMEH/JOBAHA
[MuknoBoit koMUCCHEH MeToanuecKkum
1o 0011e06pa3oBaTeIbHbIM JUCIUIUIMHAM, OOLIHM cosetoM llentpa CIIO D I'VAII
T'YMaHUTApHBIM COLUAIBHO-?KOHOMUYECKUM ITporoxon Ne 6 ot 17.06.2025 r.

JUCHUIINIMHAM, MaTEMAaTHYCCKHUM,
C€CTCCTBCHHOHAYYHBIM AUCHUIIJIMHAM U

¢dbu3BOCIUTAHUS
ITporoxon Ne 6 6t 11 06/2/55 T.

/ ”QiﬁfaMepT O.B.

Hpez[ceﬂaTenL:<.,

Pazpabotuuku:

Poxnecreenckuii FO.B., npenonaBaTens
(PUO)
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1. MACIHIOPT PABOYEN MPOI'PAMMBI YUEBHOTI'O ITPEIMETA
OU3NKA

1.1. O6sacTh NpUMeHeHHsI NPOTPAMMBbI

PaGouas mporpamma y4eOHOTro mpeaMmeTa SBISETCS COCTABHOM YacThl0 IPOrpaMMHO-
METOJUYECKOr0  CONpPOBOXKIEHUsi  oOpa3oBaTtesnbHOM  mporpammel  (OIl)  cpemnero
npodeccuonansaoro obpazosanus (CIIO) mporpamMmbl MOATOTOBKH CIICIUATHCTOB CPEIHETO
3BeHa 1o cneunanbHocTu 43.02.16 «Typusm U rocTenpUUMCTBOY.

1.2. MecTto y4eOHOro mpeaMera B CTPYKType OCHOBHO# mnpodeccHOHAIbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebublii npeamer «Pu3nKa» SBIAETCS 0053aTENBHON YacThio 001e00pa30BaTEIHLHOIO
IUKJIA.

1.3. Heau u 3aga4yu yuyeOHOro mpeamera, TpeOOBaHHs K pe3yJIbTATAM OCBOEHHS
y4eOHOro nmpeamera:

1.3.1 Leau yuyeOHOro npeamera

Conepxanue nporpaMmbl yueOHoro mnpenMera «®duzukay» HarpaBiIeHO HA JOCTHXKCHHUE
CIIEYIOIIUX IIeNIeH:

- ¢opMupOBaHHE Y O0YyYaIONINXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3oOBaHUsl,3HAYNMOCTH
GU3MYEeCKUX  3HAHMM VIS COBPEMEHHOr0  KBAIU(PHUIIMPOBAHHOTO CHEIHUAIKNCTA  MPHU
OCYIIECTBIICHUH €ro MPo(hecCHOHAITBHOM eI TeTbHOCTH;

- (opmupoBaHUE €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH;

- OBJaJIeHHE CHeNU(PUUECKONH CHCTeMON (U3NUYECKUX TOHATUH, TEPMHUHOJOTHEH U
CHMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHME OCHOBHBIMH METOJaMU HAYYHOT'O MO3HAHHS MPHUPOJBI, UCIOIB3YEMBIMU B
¢busuke (HaOmroneHUE, OMUCaHUE, W3MEpPEHUE, BBIIBIKEHHE TUIOTE3, IMPOBEACHUE
AKCIIEPUMEHTA);

- OBJIaJICHUE YMEHHUSMHU 00pabaThiBaTh JAaHHBIE HKCIIEPUMEHTA, OOBSCHATHIIOTyUYEHHBIE
pe3yNbTaThl, YCTAHABIUBATH 3aBUCHMOCTU MEXAy (GU3MYECKUMHU BETHYMHAMHU B HAOII0/1aeMOM
SIBIICHUH, JIeaTh BHIBOJIBI,

- popMupoBaHUE YMEHUS pemiaTh PU3nIecKue 3a1a9u pPa3HbIX YPOBHEH CIOKHOCTH;

- pa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX H TBOPUYECKUXCIIOCOOHOCTEH
B TIpoIlecce MPUOOPETEHNUs 3HAHUI C MCIOIb30BAaHUEM PA3TMYHBIX UCTOYHUKOB HHPOpPMAINH U

COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHBIX TCXHOHOFHﬁ; YMeHI/Iﬁ (bOpMyJIHpOBaTL U O0OOCHOBBLIBATH
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COOCTBEHHYIO TMO3MIIMIO IO OTHOIIEHUIOK (PU3MUECKOW MH(POpMAIUU, MOJyIaeMOW M3 Pa3HbIX
HCTOYHMKOB;

- BOCIIUTAHUE YYBCTBA FOP/IOCTH 32 POCCUHCKYIO (DU3UYECKYIO HAYKY.



1.3.2. Ilianupyemble pe3ybTaTbl 0CBOeHHUs YueOHOro npeamera B cooTBeTcTBUH ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox v HaumenoBanue
GopMupyembIx
KOMIIeTeHIN i

OK 01. Bei0upaTh criocoobl
peleHusi 3a1a4
npodeccuoHaIbLHOM
AeATeJIbHOCTH
NPUMEHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTAM

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

O01mue

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH
MacTepcTBa, TPYJO0Ir00ue;

- TOTOBHOCTb K aKTUBHOM J1€ATEILHOCTH
TEXHOJIOTUYECKOM U COLMalIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYIO ACATCIbHOCTD,

- HHTEpEC K pa3inyHbIM chepam npodeccuoHaTbHON
JeSITENIbHOCTH,

Osgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

a) 0a3o0Bble JIOTHYECKHUe AelicTBHS:

- CaMOCTOSITENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh
po0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHAaBJIMBATb CymGCTBGHHBIfI IIPpU3HAK UJIN
OCHOBAaHMA [JI1A CPAaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I n
00001IeHHS;

- OIPENENATH LEIH JEATEIBHOCTH, 3a/1aBaTh IIapaMeTphl
Y KPUTEPUU UX JOCTUKECHMUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBICHUIX;

- BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENAM, OLICHUBATh PUCKU
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JAucnunimHapHbie

- copMupoBaTh MPEICTaBIEHUS O POJIM U MecTe
GU3MKH U acTpOHOMHUH B COBPEMEHHON Hay4yHOMH
KapTUHE MHpa, O CUCTeMOOOpasyrolel posin (Gu3nuKu
B pa3BUTHUM €CTECTBEHHBIX HayK, TEXHUKH U
COBPEMEHHBIX TEXHOJOIMH, O BKJIaZle POCCUHCKUX U
3apyOeXXHbIX YYEHBIX-(U3UKOB B DPAa3BUTHE HAYKHU;
MOHMMAaHHE (U3NYECKON CYIIHOCTH HaOJI0AaeMbIX
SBJICHUN MHMKPOMHUDPA, MaKkpoOMUpa U MeEramupa;
IIOHMMAHHUE pOJIM ACTPOHOMHHM B IPAKTUYECKOU
JIESITEIbHOCTH 4YeJIOBeKa M JlaJbHEHIlIeM Hay4HO-
TEXHUYECKOM  DPa3BUTHHM, poiau  (QU3MKKM B
dbopMupoBaHUU  Kpyrozopa U (HYHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa I PELIeHUS MPAaKTUYECKUX
3ajau;

- c¢hopMHpOBaTh YMEHHS pellaTh pacyeTHbIE 3a7aun
C SIBHO 3aJJaHHON (hM3MUECKON MOJENbI0, UCTIONb3YS
¢u3nyeckue 3aKOHbl W TPUHIMIIBI, HAa OCHOBE
aHajgM3a ycJOBUS 3a/layd BBIOMpaATh (PU3NYECKYIO
MOJIENIb, BBIIENATH (PU3UYECKUE BEIMYUHBI U
dopmynbl, HEOOXOTUMBIE I €€ PELIeHHS,
IIPOBOAMTH pacyeTbl M OLEHHUBATH PEAJBHOCTD
MOJIy4YEeHHOTO0 3HAa4YeHHs (U3NYECKOH BEITUYUHBL
pelmars  KauyecTBEHHbIE  3a/Jayd,  BBICTpauBas



MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCIEI0BaTEIbCKHE TeHCTBHS:

- BIIQICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKON U
MIPOCKTHOM JI€ATEIbHOCTH, HABBIKAMU pa3pelICHUs
npo0Jem;

- BBISIBJIATh IPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HAaXOUTh apryMEHTHI JUJISl JJOKA3aTeIbCTBA
CBOMX YTBEpXICHUH, 3aJ1aBaTh NTapaMeTpbl U KPUTEPUHU
pelICHHUS;

- AaHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHUS 3a1a4n
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

- YMETb MIEPEHOCUTH 3HAaHUS B IO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIbHBIC
MOJAXO/bI U PEIICHHUS;

- CIOCOOHOCTh WX MCIOJIb30BaHUS B TIO3HABATEILHON
Y COLIMAIBHOW ITPAKTHUKE

JIOTUYECKH HENIPOTUBOPEUYUBYIO LENIOYKY
pacCyXJI€HH C ONOpPOM Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SBIICHHS;

- BIQACTh OCHOBOMOJATAIIUMHU  (U3HUECKUMU
MOHSATUSMHU W BEJIUYMHAMH, XapaKTEePU3YIOIIUMU
busnueckue MIPOLIECCHI (CBsI3aHHBIMU c

MCXaHUYCCKUM JIBHKCHHEM, B3aUMOJCHCTBHEM TEII,
MeXaHUYECKUMH KOJe€OaHHUIMHU M BOJIHAMH; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU
npoleccaMu; JIEKTPUIECKUM U MarHUTHBIM TOJISIMH,
ANEKTPUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMHU
KOJ€0aHHSAMU M BOJIHAMU; ONTUYECKUMU SIBJICHUSIMU,
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHUEM aromMa H
aTOMHOTO  Sipa, PaTUOAKTUBHOCTHIO); BJIAJCHHUE
OCHOBOIIOJIAarafoIIMMHU ACTPOHOMHUYECKUMHU
MOHATUSAMM,  TO3BOJSIOLIMMU  XapaKTEpU30BaATh
MPOLECCHI, MPOUCXOMALIME Ha 3BE3[aX, B 3BE3IHBIX
CHCTEMaX, B MEXTraJaKTU4YeCKON cpene; IABUKECHHE
HEeOECHBIX TeJI, DBOJIIOLUIO 3BE3]T 1 BCeeHHOI;

- BIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMu (3aKOH BceMupHoro tsrorenus, [, I u 11
3ak0HbI HpIOTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITUTI
CYTEPIIO3UIUH CHJI, TPUHITUT PABHOTIPABHOCTH
MHEPLHATbHBIX CUCTEM OTCYETA; MOJIEKYIISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA,
ra30BbIC 3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMHKHY;
3aKOH COXPaHEHHUS IIEKTPUUYECKOT0 3apsiaa, 3aKOH
Kynona, 3akon Oma aJig yyacTka 1emnu, 3akoH Oma



OK 02. Ucnno1ib30BaTH
COBpPeMEHHbIE CpeCTBa
NMOUCKA, AHAJIN3A U
HHTepIpeTanuu
uHopmanuu, u
HH(pOpPMALIIOHHBbIE
TeXHOJIOTUH JJIs1
BBINOJIHEHH S 32124
npogdeccuoHaIbLHOI
AeATeJIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'0 IO3HAHMSA:

- chopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha
Jiajore KyiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIHTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOM
KYJIBTYPhI KaK CPEJICTBA B3aUMOJACHCTBUS MEKIY
JIOJIBMH U TIO3HAHUS MUDPA,

- OCO3HAHHUE [IEHHOCTH HaYYHOU AESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCJIEI0BATENbCKYIO IS TEIbHOCTh HHAUBUAYATHHO U B
Tpy1Ie;

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMU
NMO3HABATEJbHBIMHU eHCTBUIMM:

B) padora ¢ uH(popmanueii:

- BIIQJICTh HaBBIKAMU TIOy4YeHUS HHPOPMAIUH U3
MCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
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JUISL TIOJTHOM 3JIEKTPUYECKOM LIETH, 3aKOH JIKoyns -
Jlenna, 3aK0H 3JI€KTPOMATHUTHON MHIYKIUHU, 3aKOH
COXpaHEHUs YHEPTHUHU, 3aKOH IIPSAMOJIIMHEHHOIO
pacIpoCTpaHEHMs CBETA, 3aKOH OTPAXKECHUS CBETA,
3aKOH IIPEJIOMIJICHUS CBETA; 3aKOH COXPaHEHUs
SHEPIHUH, 3aKOH COXPAHEHUS NUMITYIIbCa, 3aKOH
COXpaHEHUs WIEKTPUUECKOIO 3apsAia, 3aKOH
COXPAaHEHUsI MaCCOBOT'0 YMCIIA, IOCTYaTh! bopa,
3aKOH PaJMOAaKTUBHOIO paclaja); yBepeHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IIPH
aHanu3e PU3NUECKUX SIBICHUN U NPOLECCOB

- YMETb YYUTHIBATh I'PaHULIbI IPUMEHEHUS
U3YyYEHHBIX (PU3NYECKUX MOAENeH: MaTepualibHas
TOYKA, NHEPLHUAJIbHAS CUCTEMA OTCUYETA, UCAIIbHBIN
ra3; MOJIEJIM CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX
TEJI, TOYEHHBIN IEKTPUUIECKUN 3apsAl, AAepHAs
MOJIEJIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO s1/1pa
IIpU pelieHnn GU3NYeCcKuX 3a1a4y

- yMETbh (OPMHUPOBATH COOCTBEHHYIO MTO3ULUIO 1O
OTHOUIEHMIO K pU3nyecKoi nHpopmanuu,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB, YMEHUI
UCI0JIb30BaTh U(PPOBbIE TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U
IpeJICTaBlICHNs y41eOHOM U HayYHO-TTOMYJISIPHON
nH(pOpMaLU; Pa3BUTHE YMEHHUI KPUTUYECKOTO
aHaJIM3a MoyiydaeMoil uHopmaru



OK 03. [InanupoBarsb u
peau3oBbIBATH
co0CTBEHHOe
npogdeccuoHaIbHOE U
JIMIHOCTHOC Pa3BUTHE,
NpeANPUHUMATETbCKYI0
NesAITeIbHOCTD B
npodgeccHoOHAIBLHOHU cdepe,
UCN0JIb30BATh 3HAHUS 10

OCYIIECTBIISATH MOKUCK, aHAJIU3, CACTEMATU3AIHIO U
UHTEpIpeTanrio HHPOPMALIUN PA3TMYHBIX BHJIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (JOpPMATAX C YIETOM
Ha3zHaueHUs MH(OPMAIMH U 1IETICBON ayAUTOPHH,
BBIOMpAsi ONITUMANIbHYIO ()OPMY IIPEACTABICHUS U
BU3YyaJIU3allUH;

- OLICHUBATh JIOCTOBEPHOCThH, ICTUTUMHOCTD
UH(POPMaIINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJIHHO-
ITHYECKUM HOpMaM;

- UCTIOJIB30BATh CPEICTBA HH(POPMAITUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX
3aj1a4 ¢ coOr0IeHuEeM TPeOOBaHUIT SPrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECypcocOeperkeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(GOPMAIIMOHHOH
0e30IMacHOCTH;

- BJIaACTb HAaBbIKaMH pacCliO3HaBaHHA U 3alIUThL
uH(popMaluu, HTHPOPMAIIMOHHON 0€30acHOCTH
JIMYHOCTHU

B 06s1acTH 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

-- ¢(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS,
ITUYECKOTO TIOBE/ICHHS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUECHTUPYSICh HA MOPAJILHO-
HPAaBCTBCHHBIC HOPMEI 1 IECHHOCTH,

- OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOILICHUE K CBOUM POIMTEISIM U
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- BJIaJIETh OCHOBHBIMHU METOJIaMH HAY4HOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B (PU3UKE: IPOBOJIUTH
IpsIMbIE€ U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX
BEJIMYMH, BEIOMpasi ONTUMAaIbHBIN cr1oco0
MU3MEPEHMS U HCTOJIb3Ys U3BECTHBIE METO/IbI OLIEHKU
MOTPENIHOCTEN U3MEPEHUH, IPOBOIUTH
UCCIIEIOBAaHHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH
C MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN, OOBACHATD
MOJIy4YEeHHBIE PE3YJbTaThl, UCTIONIb3YS (PU3NUECKUE



(puHaHCOBOI1 TPAMOTHOCTH B
Pa3JIM4YHBbIX KM3HEHHBIX
CUTYaLUAX

(W) APYrUM 4jieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATUA LIECHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUHM C TpagulusMu Hapoaos Poccnu;
Osgi1aieHHe YHHBEPCAJbHBIMHU PeryisiTHBHbIMH
AeHCTBUAMM:

2) cCaMOOPraHM3aLus:

- CaMOCTOSITEIbHO OCYIECTBIIATH [I03HABATEIIbHYIO
NeSITEbHOCTb, BBISIBIIATH IPOOJIEMBI, CTABUTH U
(dbopMynHupoBaTh COOCTBEHHBIE 3a7a4YH B
00pa30oBaTeIbHON AEATENbHOCTU U JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITENIBHO COCTABIIATH IUIAH PEILEHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEOYTEHUH;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocoO0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
IIMPOKOM 3PYAMILIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30oBaTeNbHbIN 1
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh pHUEMbI peIeKCHH JIJIs1 OLIEHKH
CUTYyalluu, BBIOOpa BEPHOTO PELLICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO ITIPUHUMATh
peleHus 10 UX CHUKEHHUIO;

B) IMOLMOHAJIBHBINA MHTEJIEKT, MIPEAINOJIAr aloLuii
c¢OopMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIFOYAOIIEH CTPEMIIEHUE K
JOCTH>KEHUIO LIEIHU U YCIIEXY, ONTUMU3M,
WHULHAATUBHOCTh, YMEHUE ACUCTBOBATh, UCXOS U3
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TEOpHUH, 3aKOHBI U TIOHSATHUS, U JIeTIaTh BHIBOBL;
coOroaaTh npaBuiIa 0€30MacHOTO TPyAa MpH
MPOBEJICHUH HCCIICIOBAaHUI B paMKaX yu4eOHOTO
IKCIIEPUMEHTA U y4eOHO-MCCIIE0BATEIHCKOM
JIESITEIIBHOCTH C UCIOJIb30BaHUEM ITU(POBBIX
WU3MEPUTENIbHBIX YCTPOUCTB U JIA00PATOPHOTO
obopynoBanust; cHhOPMHUPOBAHHOCTH TIPEICTABICHUN
0 METO/Iax MOJYYEHHS HAYYHBIX aCTPOHOMHYECKHUX
3HAHUH;

- OBIIAJETh (COPMHUPOBATH MPEACTABICHUS )
IpaBHJIaMu 3anucu puzndeckux Gopmyn penbeQHo-
TOYECYHOM cucTeMbl 00o3HaueHui JI. bpaiins (s
CJIETIBIX U CIa0OBUASIINX O0YJArOIIUXCS)



OK 04. D¢ dexTHBHO
B3aMMOJAEeHCTBOBATL U
padoTathb B KOJIJIEKTHBE U
KOMaH/1e

CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIECH CIIOCOOHOCTD IIOHUMATh
AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPHU
OCYIIECTBIICHUU KOMMYHUKAIIMH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COI[MANIbHBIX HABLIKOB, BKIIOYAIOIIUX CIIOCOOHOCTD
BBICTPAMBATh OTHOLIEHUS C APYTHUMHU JIIOIbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh
KOH(JIUKTBI

- TOTOBHOCTb M CITOCOOHOCTH K 00Pa30BaHUIO U
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIIMAIbHOMN JEATEIbHOCTH;

OBiaeHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSAMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHUIyaJIbHOM paboTHI;

- IPUHUMATH IIeJIU COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JIEUCTBHUS TI0 €€
JIOCTHIKEHHUIO: COCTABJIATH TUIaH JESHCTBUH,
pacrpenenaTh poJiki ¢ y4€TOM MHEHUM YIaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPAMHUPOBATH M BBITIOIHATH PAOOTY B YCIOBHUAX
peabHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYILIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLUSIX, IPOSIBIATh
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- OBJIaJICTh YMEHUSIMH pabOoTaTh B IPYIIIE C
BBIIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAIIMOHATIHHO
pacIpenesiTh AesATeIbHOCTh B HECTaHIapPTHBIX
CUTYAIIHSIX, aJICKBATHO OLEHUBATH BKJIAJI KaXJIOTO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMATPHBACMOM
POOJIEMBI



OK 05. OcymecTBJasATh
YCTHYIO M IUCbMEHHYI0
KOMMYHUKAIMIO HA
rocy/1apcTBEHHOM SI3bIKe
Poccuiickoii @enepannu ¢
y4eToM 0COOeHHOCTeH
COIMAJIBHOI0 M KYJbTYPHOIO
KOHTEKCTAa

TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBiaieHUe YHHBEPCAJIbLHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

') IPUHSATHE Ce0sT M APYTHX JIO/ei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIFOACH Mpu
aHAJIN3€ PE3YIIBTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO U MPABO APYTUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C MO3UINH
JPYroro 4yenoBeKa

B 00s1acTH 3CTETH4€CKOr0 BOCIIUTAHUSA

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl 3CTETUKY
HAy4YHOTO TBOPUYECTBA, MPUCYIIETO (U3ZUUECKON HAYKE;
- CITIOCOOHOCTH BOCIIPUHUMATh Pa3INYHbIC BUIbI
HCKYCCTBA, TPAAUIMU U TBOPYECTBO CBOETO U APYIHX
HapOJ0B, OIIYIIAaTh SMOLIMOHAIIBHOE BO3/ICHCTBUE
HCKYCCTBA;

- YO©XXJIEHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTH U
00111ecTBa OTEYECTBEHHOTO ¥ MUPOBOT'O HCKYCCTBA,
THUYECKUX KYJIBTYPHBIX TPAAUIUI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX
MCKYCCTBA, CTPEMJICHHUE TPOSIBIIATH Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

OBjaeHue YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMU
NeMCTBUAMMU:

a) o0IIeHue:

- OCYIIECTBIIATh KOMMYHHKAITUHU BO BCeX cepax
KU3HU;
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- YMETh pacro3HaBarh (hU3HUUECKUe SIBICHUS
(mporiecchbl) ¥ OOBACHATH UX HA OCHOBE U3yYEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE IBHKEHUE, CBOOOAHOE Ta/IeHHe
T€J, IBMXKEHHE 110 OKPYKHOCTH, UHEPLIMS,
B3alMO/IEHiCTBHE TeJl, KojeOaTelbHOE IBUKEHUE,
pe30HaHC, BOJIHOBOE JABUXKEeHUE; TUhdy3us,
OpOYHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH 1
TBEP/IbIX TEJ, U3MEHEHUE 00beMa Tell IpU
HarpeBaHuM (OXJIaKIE€HUH ), TEINIOBOE paBHOBECHE,
UcnapeHue, KOHJeHCcallusl, IIaBJIeHue,
KpUCTAJJIN3aLKs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
CBSI3b CPEJIHEN KHHETUYECKOW SHEPTUN TEIIOBOTO
JIBUKEHMSI MOJIEKYJT C a0COJIIOTHOM TeMIepaTypou,
MOBBIIICHHE JIaBJICHUS Ta3a MPU €ro HarpeBaHUHU B
3aKpBITOM COCYZE, CBSA3b MEXKIY NapaMeTpaMu
COCTOSIHMS Ta3a B U30Ipolieccax; dJIEKTPU3aLMs Tell,
B3aUMOJICHCTBHE 3aps0B, HATPEBaHUE TPOBOAHUKA C
TOKOM, B3aUMOJICICTBHE MAarHUTOB,



OK 07. ConeiicTBOBaTH
COXPaHEHHMI0 OKPY:KaKoLei
cpeasbl, pecypcocOepe:keHHIo,
NPUMEHSATH 3HAHUSA 00
U3MEHEHUM KJINMATA,
NPUHLIMIIBI 0ePeKINBOro
NMPOU3BOACTBA, IPPEKTUBHO
AeicTBOBATh B
Ype3BbIYAWHBIX CUTYalMAX

- pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHHS,
NOHMMATh 3HAYCHUE COIMATIbHBIX 3HAKOB, PACIIO3HABATh
NPEINOCHUIKH KOH(MIMKTHBIX CUTYalluid M CMATYATh
KOH(JINKTHI;

- pPa3BEpHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY

3pEHHsI C UCTIOIb30BAaHHEM SI3BIKOBBIX CPEICTB

B 00.1acTH 3K0/10rH4€CKOT0 BOCIIUTAHMS

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MNOHUMAHUE BIIUSHUS COLMATbHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM
Cpelbl, 0CO3HAHUE TTI00aTBFHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBHI B
OKPY’KaIoIlleH cpefie Ha OCHOBE 3HAHUS LeIei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIN, TPUHOCAIINX BPE]l
OKpYKaroIleH Cpee;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTMYECKUE TIOCTIEICTBUS MTPEANPUHIMAEMbIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paCUIMPEHHE OIBITA IEITEIBHOCTU YKOJIOTHYECKON
HAIpPaBJIEHHOCTH HA OCHOBE 3HAHUII 10 pU3MKe
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AIIEKTPOMArHUTHAS MHIYKINA, ICHCTBHE
MarHUTHOTO IOJISl Ha IPOBOJHUK C TOKOM U
JBWDKYILIUICS 3apsii, SIEKTPOMAarHUTHBIC KoJeOaHus
¥ BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHeHHe CBETa,
OTpaKeHHE, peIoOMIICHHEe, HHTePPEepEHIINS,
TU(pakus U MOJISpU3aLus CBETa, TUCIIEPCHsI CBETA;
dorosnexrpuaeckuii 3hdekT, cBeToBoe AaBlICHUE,
BO3HHUKHOBEHUE JINHEHYATOro CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHASI U UCKYCCTBEHHAS
pPaloOaKTUBHOCTD

- chopMHpOBaTh YMEHUS IPUMEHSATH OJTy4YEHHbBIE
3HAHUA JUII O0BSACHEHUS YCIOBHM MPOTEKAHUS
(bu3MYECKUX SIBICHUN B IPUPOJIE U JIJISI IPUHSATHS
MPAKTUYECKHUX PELICHUH B MOBCEAHEBHOMN XKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 0OpaIllEeHUH C
OBITOBBIMU IIPUOOpPAMU M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAaHEHHUS 37I0POBbS U
COOJTIOJIEHHS] HOPM DKOJIOTMYECKOTO TIOBEJICHHS B
OKpY’KaIoIIeH cpesie; TOHMMaHue He0OX0IUMOCTH
MPUMEHEHHUS JOCTHKEHUHN (PU3UKU U TEXHOJIOTUI
JUTSL PAallMOHATIBHOTO TIPHPOIOTIONIE30BAHHS



2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O TIPEJIMETA

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0OHO# padoThI

Buj yueOHoi1 padoThI

O0beM yacoB

O0beM yueOHOTO MpeaMeTa 78
O0beM yueOHBIX 3aHATHI 78
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 54
1a00PaTOPHO-TIPAKTUYECKUE 3aHSATHUS 38

IIpomeskyTouHnas arrectauus B Gopme IK3aMeHa BO 2 ceMecTpe
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2.2. TemaTnuyeckuii IJIaH U coaep:xanue yueOHoro npeamera ®U3NKA

HanmenoBan Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHble U NPaKTHYECKHE dopmupyemMbl
HepasiesioB u padoThl, caMoCTOsATEIbHAS PaboTa 00y4ar0IIMXCs, KypcoBasi Obnem e o01mue u
TeM paboTa (MpoeKT) (eciu npedycmompennvt) Hacos npodgeccuoHaa
bHbIE
KOMIIeTCHIIMHU
1 2 3 4
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOTO MIO3HAHUS
BBenenue. Conep:xanue yueOHOro MaTepuaJa: 2/- OK 03
®u3uKa U MeTOAbI | Dys3pka - Hayka O npupone. Hayuneie Meronapl mHO3HAaHMSA OKpyxarouero mupa. Poib OK 05
Hay1HOoro JKCIIEPUMEHTa M TEOpPUHM B TpoOIlecce TMO3HAHUSA MPUPOABI. IKCIEPUMEHT B (DU3HKE. 2
TTO3HAHMSA MonenupoBanue GU3NIECKUX SBICHUN U TiporieccoB. Haydnsie runoressl. u3nueckue 3aKOHbI
U TeopuH. ['paHMIBI MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [IpuHIMIT cooTBeTCTBUA. PoIb M
MecTO (U3UKM B (OPMHUPOBAHUU COBPEMEHHONW HAy4YHOM KapTHHBI MHpA, B MPAKTUUYECKOU
JeATEIbHOCTH JIFOIEH.
Pa3nen 2. MexaHuKa 12/6
Tema 2.1 Copnep:xanne y4eOHOro MaTepHaJia: 4 OK 01
Kunemaruka Mexanunueckoe aBmkeHue. OTHOCUTEIHLHOCT, MEXAHNYECKOT0 ABMKeHUsI. CHUCcTEMa OTCUETA. OK 02
Tpaektopus. IlepememnieHne, CKOpPOCTh (CpelmHsiE CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) U OK 04
YCKOPEHHE MaTepUaqbHOM TOYKHM, UX MPOEKIHMH Ha OCH CHUCTeMbl KoopauHatr. ClokeHue 85 8?
MEePEMENICHUI U CIIOXKEHUE CKOpOCTed. PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE 2
nBwkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TIEPEMEILICHUS
MaTepuaibHOW TOYKM OT BpeMeHU. CBOOOAHOE MajieHue. Y CKOpeHHe CBOOOAHOIO IMaJeHUs.
KpuBonunerinoe nBuxeHue. [[BMKEHHE MATEpHATBHOM TOYKM MO OKPY>KHOCTH. YTJIOBAs
CKOPOCTb, TMHEWHas ckopocTh. [lepuon u yacrora. LleHTpocTpeMUTENBHOE YCKOPEHUE.
IIpakTHyeckne padboThbI: 2
N3mepenre MrHoBeHHOH ckopocTH. MccnegoBaHMEe COOTHOLIEHUS MEXAY MYTAMH,
MPOWICHHBIMUA TEJIOM 3a TIOCIEOBATeIbHBIC pPAaBHBIE TPOMEXKYTKH BpPEMEHH IIPH 2
PaBHOYCKOPEHHOM JBMKEHUU C HayaJlbHOM CKOPOCTHIO, paBHOW HYJIO0. M3ydueHue nBuxeHust
IIapyuKa B BI3KOW KUIKOCTH. M3ydeHne qBrKEHHs Telia, OPOIIEHHOTO TOPH30HTAIBHO.
Tema 2.2 Coneprxanue y4eOHOro MaTepHasa: 4
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JnmHamMuka

IIpunuun otHocurensHocTH ['anmies. Ilepseiii 3akoH Herorona. MHepuuanbHbIE CHCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akon Herorona ms
MaTepuaibHOW TOUKM B MHepuuanbHoi cucteme orcuera (MCO). Tperuit 3akon HeroToHa aiis
MaTepuaibHBIX TOYEK. 3aKOH BceMupHoro Tsarorenus. Cumna Tskectu. IlepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHus
CKOJIbXKEHUsI W cuia TpeHus mnokod. Kosddumument tpenus. Cuna CONPOTHBICHHS IPH
JBIKEHUM Tela B JKUAKOCTH WM rase. llocTynatenbHoe M BpallaTeabHOE JBUKEHHE
a0COIIOTHO TBEPAOro Tesa. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalieHud. llnedo cuibl.
VYcnoBus paBHoBecus TBepioro tena B MCO.

IIpakTnyeckue padoTbi:

N3ydenue aBmxeHus OpycKa 0 HaKJIOHHOM TUIOCKOCTH IO/ J€HCTBUEM HECKOIBKUX CHJL.
HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOZHUKAIOUIMX B Ae()OpMUPOBAaHHOM MTPYKHUHE U
PE3NHOBOM 00pasIie OT BETMUMHBI UX Ae(hopMaIim.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIET0 OCh BpAILIEHUSI.

Tema 2.3
3aKOHbBI COXPAaHEHUs
BMEXaHUKE

ConepxaHue y4eOHOr0 MaTepuaJia:

I/IMHy.HbC TCJIA. I/IMHy.HI)C CHUJIBI. 3aKOH COXpaHGHI/Iﬂ I/IMHYJII)CEL PeaKTI/IBHOG JOBUXKXCHUC.
Mexanudeckas padora 1 MOIIHOCTh. KuHeTnueckas sneprus. [loTeHnnanpHas SHeprus. 3aKoH
COXpaHEHUSI MEXaHHUeCKOH dHeprun. PaboTa CuIibl TSXKECTH U cuJlbl yripyroctu. [IpuMmenenue
3aKOHOB COXpaHeHHUs. Vcronb30BaHne 3aKOHOB MEXAHUKU AJIs1 OOBSCHEHUS IBUXKEHUS
H€6€CHHX TSI 1 OJIs paSBI/ITI/Iﬂ KOCMHNYCCKHX HCCHGHOB&HHﬁ, l"paHI/IHI)I HpI/IMeHI/IMOCTI/I
KJIACCHYECKOU MEXaHUKH

IIpakTH4eckue padoTsbI:

N3ydeHue cBA3M CKOPOCTEN TeJl IPU HEYNIPYTOM yIape.

UccnenoBanue cBsi3u pabOTHI CUITBI C U3MEHEHUEM MEXaHUYECKOM PHEPTUU Tea.
TexHu4ecKkne yCTpOHWCTBA U MPAKTHUYECKOE MPUMEHEHUE: CIHUAOMETpP, IBHKEHHUE CHapsIOB,
IEMHbIE U PEMEHHBIC TMepenayu, MOJIIIUITHUKN, BOJIOMET, KOIEp, MPYXUHHBINA MHUCTOJIET,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB U PaKerT.

Hcnonp30BaHre 3aKOHOB MEXAHUKHU JIJIs1 00 BSICHEHUS IBUKCHHSI HEOSCHBIX TeT U JIsl Pa3BUTHS
KOCMHUYECKHX MCCIIEIOBAHUM, TPAHUIIBI TPUMEHUMOCTH KJIaCCHUYEeCKOM MexaHukH. MMuTtanus
HEBECOMOCTH.

Paznen 3. MoJjiekyasipHasi pu3uKa 4 TEpMOANHAMHUKA

16/10

Tema 3.1

\ Conep:xkaHue yueOHOro MaTepuasa:

OK 01
OK 02
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OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOM

TEOPUH

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. bBpoyHOBCKOe IBUKEHHE.
Huddysus. Xapaktep ABKEHHS U B3aUMOJEHCTBHSA YacTHUI] BemlecTBa. MoJenu CTpoeHus
ra3oB, )KHJIKOCTEH U TBEPABIX TN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX MOJICIICH.
Macca u pasmepsl Mosekysn. KomnuectBo BemectBa. IloctosiHHast Aorazapo. TeruioBoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmeparyp Llenscus. Mogeinb
uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYJISPHO-KMHETUYECKOH TEOpHM HICaIbHOIO
ra3a. AOCOJIIOTHas TeMIeparypa Kak Mepa CpeHeldl KHHETHYECKOW HSHEPIUU TEIUIOBOIO
JBHKeHUs yacTul rasa. llkana remneparyp KenbBuna. Ypasaenue Menneneesa-Kianelpona.
3akoH J[lanbrona. ['azoBele 3akoHbl. M3o0mporeccsl B HACAIBHOM Tra3e € IOCTOSHHBIM
KOJINYECTBOM BELIECTBA: U30TEPMa, U30X0pa, n300apa.

IIpakTHyeckue padorTsbI:

N3Mepenne macchbl BO31yxa KJIacCHOM KoMHate. VccnenoBanre 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOro rasa

JlaGopaTopHble padoThbI:
1. V3yuenue oAgHOIO U3 U30IPOLECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Coaep:xaHnue yueOHOT0 MaTepuaJia:

TepmoauHamuueckass cucrema. BHYTpeHHssI SHEpruss TEPMOIJUHAMUYECKOM CHUCTEMBI U
crocoOsbI ee n3MeHeHust. KonndecTBo TemioTsl u pabota. BHyTpeHH:s SHEpTHs OHOATOMHOTO
HUJealbHOrO ra3a. Buabl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKIMS, W3JIy4YCHHE.
TeroeMkocTh Tena. YaenbHas TEIUIOEMKOCTh BenlecTBa. KoJM4YecTBO TEILIOTHI IIPH
teronepenade.  llepBelii  3akOH  TepMOAMHAMMKH. [IpuMeHeHHMe TIepBOro  3aKoHa
TEPMOJMHAMHKHN K H3ompoueccaMm. I'paduueckas uHTeprperanus paboTbl rasa. TemoBble
MamuHbl. [TpuHIUOBl AeHCTBUS TEMIOBbIX MamuH. [IpeoOpazoBaHMsl HEPTUU B TEIJIOBBIX
MammHax. Koaddunuent nonesnoro aeiicteus (manee — KIIJ[) TeroBoit mammubl. [{ukn
Kapno u ero KII/I. Bropoii 3akon TepmoauHamMuku. HeobpaTuMocTs mporeccoB B MPUPOJIE.
DKosornyeckre npoodaeMbl TEIIO3HEPTeTHKH.

IIpakTnyeckue padorsI:

N3mepenue yaenbHOM TeMI0eMKOCTH

N

Tema 3.3
ArperatHble
COCTOSIHUSIBELLIECTBA U
¢dazoBbie

Conep:kaHue y4eGHOro MaTepuaJa:

[TapooOpa3zoBanue u KoHAeHcanus. VcmapeHne W KuleHWe. YJenbHass  TEIJoTa)
napooOpa3zoBaHMs. 3aBUCHMOCTb TEMIIEpAaTyphl KUIEHHS OT JaBieHUsA. AOCONIOTHas W
OTHOCHTEJIbHAs BIAXXHOCTh BO3ayxa. Hacelmenusli map. Teepaoe teno. Kpucramnuyeckne u
amop¢Hble Tena. AHu30Tponusi cBOMCTB KpuctayioB. JKunkue kpucramibl. CoBpeMeHHbIE

OK 03
OK 04
OK 05
OK 07
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MepexXoabl

MaTcpHraJibl. IImaBnenue u KpucTajlsii3anus. YI[GJILHHSI TCIIJIOTA IIJIIABJIICHUSA. Cy6JII/IMaI_II/ISI.

YPaBHeHI/IC TEIJI0BOro OajaHca.

IIpakTnyeckue padborsl:

Texnndeckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETp, OapomeTp. OmnpeneneHue
Macchl BO3/lyxa B KOMHAaTe Ha OCHOBE U3MEpPEHHUI 00beMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl
BO3JlyXa B HEM.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: IBUTATE)Ib BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHAULMOHEDP, TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH
IMOJIYYCHHUA COBPCMCHHBLIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAJI0B, 1 HAHOTCXHOJIOTHHU.

JlabopaTopHble padoThbI:
2. OnpeneneHue BIaXKHOCTH BO31yXa

Pasjnen 4. DjekTpoauHAMHUKA

14/8

Tema 4.1
DneKTpocTaTuKa

Conep:kaHue y4eGHOT0 MaTepuaJa:

DnexTpu3anus Tea. DIeKTpruueckuii 3apsaa. J[Ba Buaa snekTpuueckux 3apsaoB. [IpoBoaHukH,
TUDJIEKTPUKA U TOJYNPOBOAHHKH. 3aKOH  COXpPaHEHHUs  OJICKTPUUYECKOTO  3apsja.
Bzaumopeiicteue 3apsanoB. 3akoH Kynona. Onextpuueckoe mose. HampsbkeHHOCTD
JMeKTpUuYecKoro mois. [lpuHOUMm  cymeprno3uiuu  SIEKTpUUecKUx  mojiei.  Jluauwm
HANPSDKEHHOCTH 3JIEKTpHUecKoro moist. Pabora cun snektpoctarnueckoro mnoss. [loreniuan.
Pasnocts mnoreHuuanoB. IIpOBOAHUKM M JOUANEKTPUKHA B 3JIEKTPOCTATUUECKOM IIOJIE.
JusnexTpuyeckass NPOHUIIAEMOCTb. JJIEKTPOeMKOCTh. KoHaeHcatop. DIEKTpOEMKOCTb
MJIOCKOTO KOHAEHCAaTOpa. DHEPIus 3apsKEHHOTO KOHIAEHCATOpa.

IIpakTH4yeckue padoThbI:

I/IsMepeHHe OJICKTPOCMKOCTH KOHJACHCATOPa

Tema 4.2
ITocTostHHBIM
3JIEKTPUUYECKUIN TOK.
Toku B pa3nmu4HBIX
cpenax

Conep:xaHue y4eGHOro MaTepuaJa:

DNEKTPUUECKUd TOK. Y CIIOBUS CYIIIECTBOBAHUS JIEKTPUUECKOTO Toka. cTounuku Toka. Cuna
toka. [locrosHHb Tok. Hampsikenwe. 3akoH Oma s ydacTKa HENU. DJIEKTPUUYECKOE
CONPOTHUBIICHUE. YJIEIbHOE CONPOTUBIICHHE BemiecTBa. llocnenoBaTenbHOE, MapalieabHOE,
CMEIIaHHOE COEIMHEHHE TTPOBOJHUKOB. PaboTa snexkTpudeckoro Toka. 3akoH [xoymnsa-Jlenna.
MOIIHOCTh SJEKTPUUYECKOTO TOKA. DJIEKTPOJBIDKYINAs CHJla U BHYTPEHHEE COMPOTHUBIICHHE
HMCTOYHHMKA TOKa. 3akoH Owma s TOJIHOW (3aMKHYTOM) sJekTpuueckor memu. KopoTkoe
3aMbIKAHHC.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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DNEeKTPOHHAs MPOBOJUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh. DJIECKTPUUECKUNM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHass M IPUMECHAsi MPOBOJUMOCTH MOJIYIPOBOAHHUKOB.
CaoiicTBa p-n-nepexoa. IloaynpoBogHUKOBBIE TPUOOPHI. DIEKTPUUECKUN TOK B pacTBOpax U
pacIuiaBax JIEKTPOJIMTOB. DJIEKTPOJIUTHUECKAs AUCCOLUALMS. DIEKTPOIU3. DIEKTPUUECKUM
TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monuus. [1nazma

JlabopaTopHblie padoThI:
3. 3yueHue CMEIaHHOTO COeIMHEHUS] PE3UCTOPOB.
4. 3mepeHue 31eKTPOABUKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS

Tema 4.3
MarauTHoOe MmoJe.
DneKTpoMarHuTHas
WHTYKIUS

Conep:xanue yueOHOIo MaTepuaJia:

ITocTostHHBIE MarHUTHl. B3auMopaecTBue ITOCTOSIHHBIX MarHUTOB. MarnutHoe nosue. Bektop
MarHuTHOM MHAyKuMH. [IpumHnun cynepnozunyu. Jlunum marautHOM mHAykuuu. Kapruna
JIMHUM MAarHUTHOW MHAYKLMH II0JIS TIOCTOSHHBIX MarHUTOB. MarHuTHOE I0JIe IPOBOJHMKA C
ToKOM. KapThHa JIMHUI 1OJIA IJIMHHOIO NPSMOr0 IPOBOAHMKA M 3aMKHYTOIO KOJBLIEBOTO
IIPOBOJHMKA, KaTYHIKHM ¢ TOKOM. OmblT Opcrena. B3aumoneincTBue NpoBOJHUKOB C TOKOM.
Cuna Awmnepa, ee monyinp M HampasieHue. Cuna JlopeHua, ee Moaynb M HalpaBiICHHE.
JIBroxkeHue 3apspKeHHOM 4acTHUIlbl B OJJHOPOJHOM MarHuTHoM mnosie. Pabota cuinel Jlopenua.
SBneHue 3neKTpOMarHUTHOM HMHAYKUMM. IloTox BekTopa MarHuTtHOM uHAYKIuuH. JJIC
MHAYKIHMH. 3aKOH 2JEKTPOMarHuTHOM mHAykuuu Papaznes. BuxpeBoe a1neKkTpuUeckoe IMoe.
ONEeKTpOABMKYIIAasl CHUJla MHIYKOUU B IPOBOJHHUKE, JBMIKYLIEMCS IOCTYNAaTEIbHO B
OIHOPOJHOM MarHuTHOM noiie. IIpaBuio Jlenna. MHAyKTUBHOCTB. SIBlIEHHE CAaMOMHIYKLHH.
O/1C caMOMHAYKIIMH. DHEPTUS MATHUTHOTO TOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

IIpakTH4eckue padoTsbI:

N3ydeHne MAarHUTHOTO TMOJs KaTyIIKA C TOKOM. FcchnegoBaHue AEMCTBHS MOCTOSHHOTO
MAarHuTa Ha pamMKy ¢ TOKOM.

TexHuueckue YCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIN, JJIEKTPOMETP,
KOHJIEHCAaTOp, KONMPOBAJIBHBIM amnmapar, CTPYWHBIA TPUHTEp, aMIIEPMETP, BOJBTMETP,
peocTaT, HMCTOYHHUKH TOKa, OJIIEKTPOHArpPeBAaTeIbHBIE MPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MPUOOPBI, TEPMOMETP COMPOTHBIICHUS, BAKYYMHBIN JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYNPOBOJAHUKOBBIA  JUOJ, TaJlbBaHUKA, IIOCTOSHHBIE MArHHUTBI, JJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHN JJIEMEHTAPHBIX YACTHUIl, MHIYKIIMOHHAS ME€Yb.
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MepBI BHGKTpOGGSOHaCHOCTI/I, QJICKTPOCTAaTUUCCKAaA 3alluTa, 3a3CMJICHUC 3H€KTpOHpH60pOB,
KOPOTKOC 3aMbIKaHUC.

JlabopaTopHble padoThbI:
5. N3yuenue siBieHUS 3EKTPOMArHUTHOW UHIYKIIUH.

Pa3znes 5. Kosre0anus 1 BOJIHBI

16/8

Tema 5.1
MexaHUYecKHue U
3IEKTPOMArHUTHBI
¢ KoJieOaHus

Conep:xxaHnue yueOHOT0 MaTepuaJia:

Konebarenbnas cuctema. CoOonnble kosieOanus. ['apmonuueckue kosneOanus. [lepuon,
4acToTa, aMILIUTyAa U (aza konedbanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHYECKUN MasSTHHK.
VYpaBHeHHE TrapMOHHYECKHX KojeOanui. KuHemaTmueckoe M AMHAMHYECKOE OIHMCAHUE
Kosie0aTeNbHOrO ABMKEHHUA. [IpeBpaleHrie SHEpPruu MpU TAPMOHMUYECKUX KOJICOAHMSIX.
CBs13b aMIUIUTY/ABI KOJeOaHUN UCXOAHON BEJIMUMHBI C aMILTUTYION KoJeOaHUl ee CKOPOCTH
u yckopenusi. KonebGartenbHbiii KOHTYp. CBOOOIHBIE S3JEKTPOMArHUTHbIE KOJeOaHUS B
u7ealbHOM  KoNeOaTeIbHOM  KOHType.  AHAJOrus  MEXIy  MEXaHHWYeCKMMH U
JNEKTPOMarHuTHeIMH KoJjebanusamu. Popmyna Tomcona. 3akoH COXpaHEHHs PHEPIUU B
UJEaIbHOM K0JIe0aTeIbHOM KOHTYpe. BbIHYKIeHHBIE MEXaHNUECKHE KosieOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BbIHYXIEHHBIE 3J€KTpOMarHuTHbIe KojeOaHus. [lepemeHHbIN TOK.
CuHyconJaIbHbII THEepeMEHHBIH TOK. MOIIHOCThP NEPEMEHHOr0 TOKA. AMIUIMTYAHOE U
JNEHCTBYIONIEE 3HAYCHWE CHIIBI TOKa W HampsbkeHus. Tpancdopmartop. IIpomsBoactso,
nepefaya M NOTpPeOJEHHE DIIEKTPUYECKOW SHEpPruu. OKOJOTMYECKHE PUCKH IIpU
IIPOU3BOJCTBE JJIEKTPUUECKOW HHepruu. KyinbTypa HCIOJIB30BaHUSA JJIEKTPOIHEPIHMU B
MMOBCEIHEBHOW KU3HU.

IIpakTHyeckue padborTsbi:

HccnenoBanue 3aBUCUMOCTH MEpUO/Ia MaJIbIX KOJIeOaHUI Irpy3a Ha HUTU OT JJUHBI HUTH U
Macchl rpy3a. MccnenoBanue epeMEeHHOr0 TOKa B LIETH U3 MTOCJIEI0BATEIbHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTYLIKHA U PE3UCTOpA.

Conep:xkaHue yueOHOro MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 5.2
MexaHUUeCcKHe U
ANEKTPOMArHUTHbBIE
BOJIHBI

MexaHuueckue BOJIHBI, ycioBUs pacnpoctpaHeHus. llepuon. CkopocTh pacpocTpaHeHUs U
qHa BojiHBL [lomepeunble u mpononbHble BOJHBL WHTepdepenuus u audpaxius
MEXaHWYECKUX BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHSI M3JIYYE€HHs DSJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BekTopoB E, B m v B snexkrpoMarHuTHOM BojHE B Bakyyme. CBolicTBa
DIIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXXCHHE, TPEIOMIICHHE, TNOJspu3anus, Iudpakuus,
untepdpepenims. CKOpOCTh 3IEKTPOMArHUTHBIX BOJH. [llkanma 31€KTpOMarHWTHBIX BOJIH.
[IpuMeHeHre SIeKTPOMArHUTHBIX BOJH B TEXHHMKE U ObITy. [IpHMHIMIBI panuocBsizu U
TeneBuieHus. Pannonokamus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKarOLEH CpeJibl

Tema 5.3
Onruka

Conep:kanue y4eOHOTr0o MaTepuaJia:

[TpstmonuHeHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cBeta. OTpakeHue cBeTa.
3akoHbl OTpakeHUs cBera. [locTpoeHHWEe W300pakKeHHA B IUIOCKOM 3epkaie. [IpenomicHwme
cBeTa. 3aKOHbI MpelIoOMIEHMsI CBeTa. AOCOJIOTHBIM mMokas3arenb mpenomiieHus. IlomHoe
BHYTpEHHEE OTpaxkeHue. lIpenenpHbIi yroyl MOJMHOr0 BHYTPEHHEro OoTpaxkeHus. Jucnepcus
ceera. CinoxHbIN coctaB 6enoro cera. L[Ber. Cobuparomue 1 pacceuBaronue JIMH3bL. TOHKas
auH3a. POKYCHOE pacCTOSIHUE M ONTUYECKas cuia TOHKOU JuH3bl. [locTpoenue nzodpaxeHuit
B COOMpAIOMIMX M pacceuBarOmuX JuH3ax. DopMysna TOHKOW JIMH3BL. YBEIUYCHHUE, JaBaeMOe
auH30M. Ilpenensl npuUMEHMMOCTH TeoMeTpuueckoi ontuku. HHTepdepeHuus cpeta.
KorepeHTHble HMCTOYHUKH. YCIOBUS HAOMIOJEHUS MaKCUMyMOB M MHUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUYHUKOB. Judpakius
ceta. JludpakimonHas pemierka. Y ciaoBrue HaOI0A€HUS TTIaBHBIX MAaKCUMYMOB TP NaJleHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha MU PaKIMOHHYIO pemieTky. [Tonspusanus ceera.

IIpakTHyeckue padborTsbi:

TexHuueckue ycTpolcTBa U MPaKTUYECKOE IPUMEHEHHE: ceficMorpad 31eKTpUIecKuii 3BOHOK,
TEeHepaTop IEPEMEHHOI0 TOKa, JIMHUU DIIEKTPOIEpEeNay, MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3ByKOBas JUArHOCTUKA B TEXHHUKE W MEIULIMHE, Panap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBY-neub, ouku, nyna, ¢Qoroamnmapar, NPOEKLUHWOHHBIA ammapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(GPAKIIMOHHAS PELeTKa, MOISPOUI, TEIECKOIL.
Buner wm3nydenuii. Bunpbl cnektpoB. Crnektpbl ucimyckaHus. CHEKTpbl MOTVIOLIEHUS.
CrnekrtpanbHblil aHanu3. CrHekTpajibHblE KIAacChl 3Be3[. YIbTPaHUOJIETOBOE HU3IyUYEHHUE.
Undpakpacnoe wusnyyenue. PenrreHoBckue isyun. Mx mnpupona u cpoiictBa. Illkana
3JIEKTPOMAarHUTHBIX U3Jy4YEHUN
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JlabopaTopHblie padoThI: 2
6. 3mepenue nokaszarens MpeJoMIICHHUs CTEKIIa
7. UccnenoBanue CBOMCTB N300PKEHHI B JIMH3aX
Pa3nesn 6. OcHOBBI CIEIIHAJILHOMH T€OPHH OTHOCHUTEIbHOCTH 2/-
Tema 6.1 Copaeprxxanue y4eOHOro MmarepuaJia 2
OcHoBbI TEOpHH I'paHnnBl PUMEHMMOCTH KJIACCHYECKOM MexaHukd. llocrymarsl crenuanbHOM Teopuu 2
OTHOCHUTEIBHOCTH | OTHOCUTEJIbHOCTU: WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, [PUHIMII
OTHOCHUTEJIBHOCTH DWHIITEIIHA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeUIEHHE BPEMEHU
U COKpaIlleHUE JJIUHBL. DHEPrus U UMITYJILC CBOOOHON yacTullbl. CBSI3b Macchl C YJHEPrHel U
UMITYJIbCOM CBOOOIHOM YacTHUIIBl. DHEPTHUsl TOKOSI CBOOOIHOMN YaCTHIIBI.
Pa3nen 7. KBantoBasi pusznka 10/4 OK 01
Tema 7.1 Copnep:xanne y4eOHOro MaTepHaJia: 2 OK 02
OIeMEeHTBI ®otonbl. Popmyna [Inanka cBsi3u 3HEprun (POTOHA C €ro YaCTOTON. DHEPTHUS U UMITYJIbC OK 04
KBaHTOBOH ONTUKH | horona. OTkpeIiTHE N nccnenopanue porodddexra. OnbiTel A.I'. CTonerosa. 3aKOHEI 2 OK 05
dororddekra. Ypapuenue DiiHmreina 1ia Gotosddexra. "Kpacnas rpanuna” porosddexra. OK 07
Jasnenue ceera. OnwiTel [1.H. JIeObeneBa. Xumuueckoe aelicTBHE CBETA.
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia: 4
Crpoenue aroma Mopnens aroma Tomcona. OmbiTel Pesepdopma mo HcCIeIOBAHUIO CTPOCHUS aTroMa.
[Tnanerapnas monens aroma. [loctymatel bopa. M3nydenue m moriomeHue (HOTOHOB MpU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS SHEpruu Ha Japyroi. Buasl cnexTpoB. CrnekTp ypoBHeEM
SHEpruu atoma Bojaopoxaa. BomHoBsie cBoiicTBa yactull. Bonuel e bpoinsa. KopnyckymnsipHo- 2
BOJTHOBOM ayanu3M. [(udpakiust s1exkTpoHOB B Kpuctauiax. CIOHTAaHHOE U BBIHYXICHHOE
M3JIy4eHHEe. Y CTPONCTBO M MPUHIIUI paboTHI Ja3epa.
IpakTuyeckne paGoThbi: 2
HaGmronenue nuHeiyaToro crekTpa 2
Tema 7.3 Conepxanue y4e0HOro MmarepuaJa: 4
ATtomHOE SIPO MeToapl HAOMIOACHUS. U PETUCTPALIMU AJIEMEHTAPHBIX YacTUll. OTKPHITHE PaIHOaKTUBHOCTH.
OmnbiThl Pesepdopra mo onpeneneHuio coctaBa paJuoakTUBHOTO u3nydeHus. CBoicTBa anbda-
, Oera-, raMMa-U3JIydeHUus. BnusHEEe paguoakTUBHOCTH HA JKHBBIE OpraHu3Mbl. OTKpBITHE
npotoHa M HeltpoHa. Hyknonnas monens sapa [eiizenOepra-lBanenko. 3apsn supa. 5

MaccoBoe uucino sapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna.
I'amma-uznmyuenue. 3akOH pPaJUOAKTHUBHOTO pacmaza. JHEprus CBA3M HYKIOHOB B sJpeE.
Snepusie cunbl. Jedext macesl aapa. SAnepusie peakuuu. [lenenue u cuntes saep. SAnepHslii
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peaktop. TepmosimepHbiit cunTe3. IIpobmemMbl W MEpPCHEKTUBBI  AICPHOUW SHEPrETHKH.
OKOJIOTUYECKHE AaCIEKThl SJACPHOM SHEPreTUKU. OJeMEeHTapHble dYacTULbl. OTKpbITHE
no3utpoHa. yH1aMeHTaIbHbIE B3aUMO/ICHCTBHUS.

IIpakTnyeckue padorTsi:

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim)

[TonsiTHA, CBSA3aHHBIE C W3YYCHHWEM METOJ0OB HAYYHOTO TO3HAHUS: SBJICHHE, HAY4YHBIH (DakKT,
rumnoresa, pusndeckas BeIMYNHA, 3aKOH, TEOPHS, HAOII0IeHHE, YKCIIEPUMEHT, MOJICIINPOBAHNE,
MOJIETIb, U3MEPEHUE.

Texnndeckue yCTpOHCTBA W NPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT, (OTOJATUHK,
colHedHasi Oarapesi, CBETOAMOJI, CIIEKTPOCKOII, Jia3ep, KBAHTOBBI KOMIIBIOTED, TO3UMETP,
kKamepa BuibcoHa, saepHblil peaktop, aToMHas 6omba

Pa3nen 8. DiieMeHThI

ACTPOHOMHUH M ACTPOPU3UKHU

6/2

Tema 8.1
DNeMEeHThI
ACTPOHOMHH U
acTpou3uku

Conep:xanue yueOHOro MaTepuaJia:

Bun 3Be3gnoro Heba. Co3Be3ausi, ApKue 3Be3/bl, INIAHETHI, X BUAMMOE ABMkeHue. CoHeuHast
cucreMa. [Inanetst 3emHoit rpymmnsl. [Inanersi-rurantsl. Masnbie Tena COTHEUHON CUCTEMBI.
Comnnue, ¢potochepa u atmocepa. Conneunas akTuBHOCTh. Mcrounuk snepruu ConHia u
3BE3/1. 3BE€3/Ibl, UX OCHOBHbBIEC XapaKTEPUCTUKU: MACCA, CBETUMOCTb, PaINyC, TEMIIEpaTypa, uxX
B3aUMOCBS3b. 3BE3/Ibl [TIaBHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTBD "'Macca - CBETUMOCTb" JIst
3Be3/]] IJIaBHOM IOce0oBaTelbHOCTH. BHyTpeHHee cTpoenue 38e3/1. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BoMoIK CoJHIIA U 3Be3[]. DTarlbl )KU3HU 3BE3/.
Mneunsiii [TyTs - Hama [Nanaktuka. CriupaiibHast cTpykTypa ["anakTuku, pactpeneneHue 3Be3]I,
ra3a u nputd. [lonoxxenue u npmwxkenue Connna B ['anaktuke. [lnockas u chepruyeckas
noacuctemsl ["anakTuku. Tunel ranakTuk. PaguoranakTuku v KBa3apbl. YepHbIE JbIPHI B SApaxX
ranakTuk. Becenennas. Pacmmpenue Beenennoii. 3akon Xa60:ma. Paz6eranue ranaktuk. Teopus
Bonwmoro B3peiBa. Mojens «ropsueit Beenennoi». Macmtabnast ctpykrypa Beenennoi.
Meraranaktuka. Hepenenasle npo06ieMbl aCTPOHOMHH.

JlabopaTopHbie padoThI:
8. HabGmronenus HEBOOPYKEHHBIM TJIa30M C HCIIOIh30BAaHUEM KOMITBIOTEPHBIX MPUITIOKEHUI
JUTSL OTIPEICIICHUS TT0JIOKEHUS HEOECHBIX 0OBbEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIEC CO3BE3 U

CeBepHOro noaymapus U spKue 3Be3/1bl

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

IIpomeskyTounas arrectanus B popme 1udpepeHUNPOBAHHOIO 3a4eTa BO 2 ceMecTpe

Bcero:

78
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3. YCJIOBUSA PEAVINBALIMU YYEBHOTI'O TIPE/IMETA

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Jia  peanuzanudyd TpOrpaMMbl  y4eOHOrO TMpeAMeTa MPelyCMOTPEHbl ClEAYIoIne

crHelualibHble oMelIeHus: Jaboparopus GU3NKU U SJEKTPOTEXHUKH, ayl. 205.

OcHoBHOE 000pyZJOBaHUE:

Pabouee mecto npenomaBarens 1

ITocano4nbix mect 22

[Hxad-cTennax

ITnakar 11

IToptper 16

[13BM (Cucremusiit 610k «Explorer» + monutop ACER) - 6 T
MonynbHblil yueOHbIi komieke MYK-M1 "Mexanukal"
MonaynbHblil yuebHblit koMmiuieke MYK-OM2 "OnexTpudecTBo u MarHeTusm"
Monynbablil yueOHbIit kommeke MYK-TT1 " Tsepnoe teno 1"
Monynbablil yueOHbIi komeke MYK-TT2 " Tsepnoe teno 2"
Monynbablil yuebnblit kommuieke MYK-OK "KBanToBas ontuka"
MonaynbHblil yueOHblil komiuieke MYK-OB "BonnoBas ontuka"

Monynbabiii  yaeOnbii  komiuiekc  MYK-MT®  "MonekynsapHas  ¢usuka u

TepMOJUHAMHKA"

ITpoexktop VIEWSONIC PA503W, Genbrlit -1 it

Kponurreitn notonounsiit 1y npoektopa Cactus CS-VM-PR04-AL
Dkpan npoektopHbiii CACTUS WallExpert CS-PSWE-240x240-WT
Jlamna HacTonpHass IOHHMOp - 6 WIT

Tpetes pyka [epxarens miat "TpeTbs pyka" ¢ JynoH , NOACTaBKa oA nasnbHuk, LED 4

Mpems okklick — 6 T

Knasuarypa okklick - 61T

Kommyrarop Switch 8 kananos TP-LINK TL-SF1008D
Tenesusop Philips 32

Vmmaautens HDMI 5kar.

Hoytb6yxk

o

Gnu/Linux (Ubuntu)

OpenOffice
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LibreOffice

Firefox

Acrobat Reader DC

KoncynpranT [Inroc JloroBop 06 nadpopmannonHoi noaaepxke ot 25.10.2019

7-Zip

«Du3koH» BupryanbHblil KOMITIEKC Ja00paTOPHBIX PadOT B 2 YacTsIX

3.2. UndopmanuonHoe odecneyenne o0ydeHust

IlepeyeHb MCMOIb3yeMbIX Y4eOHBIX U31aHuil, UHTEepHET-PecypCoOB, 10MOJHUTEIbHOM
JUTEepaTypbl

OcHOBHbIE HCTOYHHKH:

1. Bacunnes, A. A. ®usuka : yaeOHOE TTOcOOHE ISl CPEAHETO MPO(ECCUOHATHLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3a., WCOp. U JOI. —
Mocksa : UsparensctBo FOpaiir, 2024. — 211 c. — (IIpodeccuonansuoe obOpa3zoBaHHE). —
ISBN 978-5-534-05702-7. — Tekcr : snekrponusiid // OOpazoBarensHas miardgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/514208.

2. KanamnukoB, H.II. ®wusuka: y4eOHUK U TPAKTHUKYM IS CPEIHEro
npodeccuonansHoro obpazosanus / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-e u3z., nepepaod.
u gom. — Mocksa: WsmarensctBo HOpaiit, 2024. — 496 c.— (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — Texkcr : snekrponHbiid // OOpazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/530614.

3. Pomuonos, B. H. ®u3suka : yuebHOe mocobue A cpeaHero npodhecCHoHaIbHOTO
obpa3zoBanus / B. H. PoqnonoB. — 2-e m3j., ucnp. u momn. — Mocksa : M3narenscTBo FOpaiir,
2024. — 265 c. — (Ilpodeccnonanpaoe odbpazoBanne). — ISBN 978-5-534-07177-1. — Tekcer :
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/512604.

4, CxnsipoBa, E.A. ®wusuka. Mexanuka : y4yeOHOe TmocoOue [JIsi CpPEIHEro
npodeccuonanpHoro odpasosanus / E. A. Cxisiposa, C. U. Ky3nenos, E. C. Kynrokuna. — 3-¢
u3a., mnepepad. u  gon.— MockBa: M3parensctBo  FOpaiit, 2024.— 251c.—
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-06863-4. — TekcTt : 31IeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/516364.

5. Aizentionr, A.E. ®wumsuka: y4eOHMK © TPAKTUKYM JUIsI  CPEIHETO
npodeccuonansHoro obOpaszoBanus / A. E. Aiizennion. — Mocksa : HzngatensctBo FOpaiir,
2024. — 335 c. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-00795-4. — Teker :
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/513094.
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6. KpaBuenko, H.l0. ®wusuka: y4eOHMK W TPAKTUKYM IS  CPEIHETO
npodeccuonansHoro obpazosanusi / H. FO. KpaBuenko. — Mocksa : M3garenscTBo HOpaiir,
2023. — 300 c. — (ITpodeccuonanpuoe odbpazoBanue). — ISBN 978-5-534-01418-1. — Teker :
anexkTpoHHbd  //  OOpasoBarenbHas  1uargopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/512690.

1. ['opnau, B. B. ®usuka: Mmexanuka. DIEKTPUIECTBO U MarneTu3M. JlabopaTopHslit
OPakTUKyM :  y4eOHOe TmocoOue Uit  cpeaHero  mpodeCCHOHAIBHOro  oOpa3zoBaHus /
B. B. l'opnau. — 2-e wu3n., mepepab. u mom. — Mocksa : M3natensctBo IOpaiit, 2024. —
171 c.— (IIpodeccuonanpHoe obOpa3zoBanue). — ISBN 978-5-534-07608-0. — Tekct
aekTpoHHBIH  //  OOpaszoBarenpHass ~ mmatdpopma  HOpaiit  [caiit] —  URL:
https://urait.ru/bcode/516534.

8. Pomuonos, B. H. ®usuka nns komnemkei : yueOHoe mocoOue Ui CpeaHero
npodeccuonaibHoro obpazoBanus / B. H. PonmnonoB. — Mocka : HM3marensctBo [Opaiir,
2023. — 202 c. — (IIpodeccuonanproe odpazosanue). — ISBN 978-5-534-10835-4. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  HOpait  [caiit]. —  URL:
https://urait.ru/bcode/517346.

9. ['opnay, B. B. ®usuka. 3agauu, rectsl. MeToAbI pelieHus : yueOHOe mocooue st
cpennero npodeccuonansHoro obpasoanus / B. B. ['opnad. — 2-e m3n., mepepab. u jom. —
Mocksa : M3marensctBo FOpaiit, 2023. — 343 c. — (IIpodeccuonanproe obOpazoBaHue). —
ISBN 978-5-534-16184-7. — Tekct : snekTpoHHBbIN // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/530576.

HNuTepHeT-pecypcsl

www.fcior.edu.ru (PenepanbHbli HEHTP HHPOPMALTMOHHO-00PAa30BaTEIbHBIX PECYPCOB).

wwww.dic.academic.ru (Axagemuk. CjoBapu U SHITUKIONEINN ).

www.booksgid.com (Books Gid. Dnekrponnast OubnmoTexa).

www.globalteka.ru (I'mobGanteka. ['nobanpHas 6MOIMOTEKAa HAYYHBIX PECYPCOB).

www.window.edu.ru (EquHoe okHO focTyna kK 00pa3oBaTeIbHBIM pecypcam).

Www.st-books.ru (JIyumas yueOnas nutepaTtypa).

www.school.edu.ru (Poccuiickuii oOpa3oBaresnbHblii mopTai. [loCcTymHOCTh, KauecTBo,
3¢ (HEKTUBHOCTH).

www.ru/book (DnekTpoHHast OuOIMOTeUHAs CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pazoBatenbhbie pecypcsl UHTepHETa — DU3HKA).

www.school-collection.edu.ru  (EnuHas  kosutekiuss IUQPPOBBIX  00pa30BaTEIbHBIX
pECYpCOB).

https//fiz.1september.ru (yaueOHO-MeTOIMUEcKas TazeTa «Duzuka).
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www.n-t.ru/nl/fz (HobeneBckue naypeatsi Mo Gusuke).
www.nuclphys.sinp.msu.ru (SInepnast ¢pusuka B Untepuere).
www.college.ru/fizika (ITonroroska k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIONYJIAPHBIA  (PU3MKO-MATEeMAaTUYECKUN  KypHAaI

«KBanT»).
www.yos.ru/natural-sciences/html (ecTecTBeHHO-HaY4HBIN KypHAT 151 MOJIOJSKH «I1yTh

B HAyKy».

27



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KOHTpOJIb H OLIEHKA PACKPBIBAIOTCA YEPEC3 NUCHUIINIMHAPHBIC PE3YIJIbTAaThl, YCBOCHHBIC 3HAHUA

U TpUOOpeTeHHbIE CTyJIEeHTaMH YMEHUS, HamnpaBlieHHble Ha (OpMUpPOBaHHE OOIIUX W

po(hecCuOHATBHBIX KOMIIETEHIIUH.

Konx u HaumeHoBaHue
(popMupyeMbIX KOMIIETEHIIH A

Pa3pen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. Bsibupats
pelieHus
npodeCCHOHATLHON
NESATEIbHOCTH  MPUMEHUTEIILHO
K Pa3JIMYHBIM KOHTEKCTaM

CIIOCOOBI
3a1a4

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1., 4.2., 4.3.
Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. Hcmons3oBaTh
COBPEMEHHBIE CpEJCTBA IOUCKA,
aHajnM3a W HMHTEPIpETaluu
uHpOpMaIny, U
MH(POPMAIIMOHHBIE  TEXHOJOTHH
JUISt BBIIIOJTHCHHS 3ajJa4
npodecCuoHAIbHON
JIeITEILHOCTHU

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pazgen 8. Tema 8.1

OK 03. [InanupoBaTh
U PpeaTu30oBbIBATH COOCTBEHHOE
npodeccuoHansHOe u
JIMYHOCTHOE pa3BuTHE,
MpeANPUHIMATEIBCKYIO
JeSITeNIbHOCTD

B INpodeccHOHANbHOI
HCII0JIb30BATh
[IpaBOBOM 151
IrPaMOTHOCTH

B pa3IUYHBIX
CUTYaIUSIX

chepe,
3HAHUS o
¢buHaHCOBOM

KHU3HCHHBIX

Pasznen 1. Tema 1.1.

Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1., 4.2., 4.3.

Pa3nen 8. Tema 8.1

OK 04. OS¢ dexTuBHO
B3aMMOJICHCTBOBaTh M PabOTAThH
B KOJIJIEKTHBE U KOMaH/Ie

Paznen 2. Temr1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasnmen 5. Temer 5.1., 5.2., 5.3.

Paznen 6 Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcymecTBisiTh yCTHYIO
U MUCbMCHHYIO KOMMYHUKAIIUIO

Ha TOCYAapCTBEHHOM  SI3bIKE
Poccuiickoi denepanun C
y4eTOM 0CcoOeHHOCTEH
COLIMAILHOTO

1 KYJIbTYPHOT'O KOHTCKCTa

Paznen 1.

Paznen 2. Temr1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasznen 5. Tems1 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1.
Paznen 7. Temer 7.1, 7.2, 7.3
Paznen 8. Tema 8.1

OK 07. CopeicTBOBaTh

Pasnen 2. Temsr 2.1., 2.2., 2.3.

YCTHBIH OIIpOC;
(pOHTANIBHBIH OIpOC;
HaAOJIFOIcHUE

3a BBIIIOJTHEHHEM
1a00paTOPHBIX PadoT;
MPaKTHYECKHE PadOTHI
(pemenue
KaueCTBEHHBIX

U PacUYETHBIX 3a/1a4);
TECTUPOBAHUE;
HaOJI0IeHNE M OLICHKA|
MOJATOTOBKH  JIEITOBOM
WTPHI;

BBINIOJIHEHUE  3aJaHUN
IIPOMEKYTOYHON
aTTecTaluu
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COXPAHEHUIO OKpY>Karoleu
Cpenpl, pecypcocOepereHHIO,
MPUMEHSITh 3HaHUA 00
W3MEHEHUHU KJIMMata, MPUHIUIIBI
OepexKIIMBOTO MIPOU3BO/JICTBA,
3¢(eKTHBHO  JCWCTBOBAaTH B
Ype3BhIYAITHBIX CUTYAIHIX

Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 7. Temsr 7.1, 7.2
Paznen 8. Tema 8.1

29




