OOKYMEHT MOAMUCAH 3MEKTPOHHOW MOAMUCHIO

CepTucpukat: 01DBCBA81B437BFO000AFF00381D0002

Bnageneuy: YMBMHEB BAYECIAB MUXAMTOBUY
OenicteuTtener: ¢ 19.05.2025 no 19.05.2026

MUWHHCTEPCTBO HAYKU U BLICILIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
WBaHTOpOICKMI TYMaHUTAPHO-TEXHUUYCCKUA MHCTUTYT ((hrman)
(bez[epanLHoro TroCyaapCTBCHHOI'0O aBTOHOMHOI'O 06p330BaTeJ'II>HOI‘O YUPCKIACHUA
BBICILIEr0 00pa30BaHuUs
«CAHKT-IIETEPBYPI'CKII I'OCY JAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMUMYECKOI'O ITPUBOPOCTPOEHU S

(U T'YAI)

Lentp cpeanero npodeccoHATbHOrO 00pa3oBaHUs

YTBEPXIAIO
Hupexrop UD I'YAIIL

7

/s

‘ = B.M. Uubuués
«27» nronsa 2024 .

PABOYAS ITPOTPAMMA YUEBHOI'O ITIPEJIMETA
duzuka

o0pa3oBaTeabHON MPOrpaMMBbl

43.02.16 «TYPU3M U I'OCTEITPUUMCTBO»

O0beM yueOHOTO IpeIMETa, YacoB 78
VYueOHbIe 3aHATHS, YaCOB 78
B T.4. JaOOPaTOPHO-TIPAKTUICCKUE 3aHSTHSI, YACOB 38

Uanropon, 2024



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

43.02.16 Typu3M U TOCTEIPUUMCTBO,
KOO HAUMeHOBaHUe CneyualbHoCmu (et)

a Takke B cooTBercTBUM C IIpmkazom MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «OG6
YTIBEPXKICHUH (peepabHOTO TOCYIapCTBEHHOIO CTaHIApTa CPEAHEro oOIiero odpa3oBaHUs»,
[Tpuxazom MunucrepcrBa npocseuieHus Poccuiickoit ®@enepaunn ot 12 aBrycra 2022 roma Ne
732 «O BHeceHMHM M3MEHEHUH B (eepaibHbIN TOCYAapCTBEHHBIM 00pa3oBaTEeIbHBIA 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)KIEHHON 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(HECCHOHAIBHOTO 00pa30BaHMs» U YTBEPKICHHBIMU Ha
3aceqanuu CoBeTa IO OIEHKE COJAEpKaHMS M KauecTBa IPUMEPHBIX pabdoyux HIporpamm
0011e00pa30BaTEILHOTO M COIUAIBHO-TYMAaHUTAPHOTO IHMKJIOB CPEAHEr0 MPOQEeCCHOHAIBHOTO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA 1 OAOBPEHA PEKOMEH/JOBAHA
[ukioBOM KOMUCCHEH MeToauuecKkum
1o o011eo0pa3oBaTeNbHBIM JUCHUIUIMHAM, OOLIUM cosetoM llentpa CIIO D I'VAII
TYMaHUTapHBIM COLUATbHO-IPKOHOMUYECKUM ITporoxon Ne 6 ot 17.06.2024 r.

JMCITUIITMHAM, MaTEMaTHIECKUM,
€CTeCTBEHHOHAYYHBIM JUCIUIITMHAM H
¢dbu3BOCIUTAHUS

[Iporokon Ne 6/ot 11.06/2024 .

IIpencenarenn .

Pazpabotuuku:

MartseeB-Oonuk M.M., npenojaBaTeib
(PUO)
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1. MACIHIOPT PABOYEN MPOI'PAMMBI YUEBHOTI'O ITPEIMETA
OU3NKA

1.1. O6sacTh NpUMeHeHHsI NPOTPAMMBbI

PaGouass mporpamma y4eOHOTO MpeaMeTa SBISETCS COCTABHOM YacThiO MPOrpaMMHO-
METOJMYECKOT0  CONpPOBOXKJEHUsT  oOpa3zoBaTesnbHOM  mporpammel  (OIl)  cpemuero
npodeccuonansaoro obpazosanus (CIIO) mporpamMmbl MOATOTOBKH CIICIUATHCTOB CPEIHETO
3BeHa 1o cneunanbHoctu 43.02.16 «TypusM U rocTENpUUMCTBOY.

1.2. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOI mnpodeccuoHAJbHOMI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

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

1.3. Heau u 3agauu yuyeOHOro mpeamera, TpeOGOBaHHMS K pe3yJibTATaAM OCBOEHHS
y4eOHOro nmpeamera:

1.3.1 Leau yuyeOHOro npeamera

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

- ¢popMupoBaHUEe y OOYUYAIOIIUXCS YBEPEHHOCTU B IIEHHOCTH 00pa3oBaHUs, 3HAUMMOCTH
GU3MYEeCKUX  3HAHUW [T COBPEMEHHOTO  KBAIU(PHUIIMPOBAHHOTO CHEIHAINCTA  IPHU
OCYIECTBIICHUH €ro MPo(hecCHOHAITBHOM JesITeTbHOCTH;

- (opmupoBaHUE €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH;

- OBJaJIeHHE CHeNU(PUUIEeCKOH CHUCTeMON (U3MUYECKUX TOHATUH, TEPMHUHOJOTHEH W
CHMBOJIUKOM;

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

- OBJIaJICHME OCHOBHBIMH METOJaMU HAYYHOT'O MO3HAHHS MPHUPOJBI, UCIOIb3YEMBbIMU B
buzuke (HaOmroneHWE, OMUCaHUE, W3MEpPEHHE, BBIIBIKECHHE TUIOTE3, IMPOBEACHUE
AKCIIEPUMEHTA);

- OBJIQJICHUE YMEHUSIMH 00padaThiBaTh JAHHBIE YKCIIEPUMEHTA, OOBSCHATD MOTy4YEeHHBIE
pe3yNbTaThl, YCTAHABIUBATh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIMUYMHAMH B HAOIIOJaeMOM
SIBIICHUH, JIeaTh BHIBOJIBI,

- popMupoBaHUE YMEHUS pemiaTh PU3nIecKue 3a1a9u pPa3HbIX YPOBHEH CIOKHOCTH;

- pa3BUTHE T[IO3HABaTEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX ©  TBOPUYECKHUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETEeHUsT 3HAHUN C MCIOIb30BAaHUEM Pa3IUYHBIX HCTOYHUKOB

UHPOPMALIUM M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTMH; yMEHHH (opMyIHpoBaTh U

4



000CHOBBIBATh COOCTBEHHYIO TIO3WIIMIO 10 OTHONICHHUIO K (U3NYECKOW HH(POPMAIINH,
HOHy‘I&GMOﬁ U3 pa3HbIX HCTOYHUKOB,

- 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
¢GopmMupyembIx
KOMIIeTeHIN i

OK 01. Bei0upaTh criocoobl
peleHusi 3a1a4
npodeccuoHaILHOM
AeATeJIbHOCTH
NPUMEHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTaM

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCIHUIIIHHBI

Oo0mme

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K AaKTUBHOM JI€ATEIILHOCTU
TEXHOJIOTUYECKOM U COLMalIbHOW HalpaBIEHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, INIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO A€ATEIbHOCTD;

- HHTEpEC K pa3muyHbIM chepam npodeccuoHaTbHON
JESTENIbHOCTH,

Osgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a3o0Bble JIOTHYECKHUe 1elicTBHS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U aKTyaJIM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABJIMBATh CYLIECTBEHHBIN IPU3HAK WU
OCHOBaHUS JJI CPAaBHEHMSI, KJIACCU(PUKALIUN U
00001IeHHS;

- OIPENENATH LEIH JEATEIBHOCTH, 33/1aBaTh ITapaMeTphl
Y KPUTEPUU UX JOCTUKECHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBICHUIX;

- BHOCUTbh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENAM, OLICHUBATh PUCKU
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JAucnunimHapHbie

- chopmupoBaTh TPEACTABICHUS O POJIM U MECTE
(GU3MKM W acCTPOHOMUU B COBPEMEHHOW HaydHOU
KapTUHE MHUpa, 0 cUCTeMooOpa3yromel ponu Gpu3uku
B Pa3BUTHUM €CTECTBEHHBIX HAyK, TEXHHKU U
COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJIc POCCUHCKHX H
3apyOeKHBIX y4YEHBIX-(DU3MKOB B Pa3BUTHE HAYKU;
NOHMMaHWe (U3MYECKON CYIIHOCTH HAOII0MaeMbIX
SIBJICHUM MUKPOMHpPA, MaKpoMHpa U MEraMupa;
MOHUMAHUE POJIM AaCTPOHOMHH B TPAKTUYECKOU
NESATEILHOCTH 4YeJOBEKa W JlajbHEUIIEM Hay4HO-
TEXHUYECKOM  pa3BUTHH, ponu (1076371951 B
dbopmupoBaHun  Kpyrozopa W (YHKIIMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHHS] MPAKTHYECKUX
3aJ1a4;

- chOopMHpPOBATh YMEHHUSI PEIIaTh PACYCTHBIC 3aa4H C
SIBHO 3a/JIaHHON (PU3UYECKOM MOJIEINbI0, HCIONb3Ys
(u3nuecKre 3aKOHbI U MTPUHIIMITBI; HA OCHOBE aHaIHM3a
yCIOBUSL 3aJauyd  BBIOMPATh (DU3HUECKYIO MO/IENb,
BBICTATh  (pU3MUECKHe BEIUYUHBI U (POPMYIIBI,
HEOOXOIMMBIE JJISi €€ PEIICHHUs, MPOBOJUTH PacUeThl
U OLIEHMBATh pEATbHOCTh IMOJYYEHHOTO 3HAYEHUS
(u3MUecKoil  BENMYUHBI, peliaTh KauyeCTBEHHBIC
3a/1au, BBICTpauBas JIOTUYECKH HEMPOTHUBOPEUHBYIO



MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKON U
MIPOCKTHOM 1€ATEIbHOCTH, HABBIKAMU Pa3pelICHUs
npo0Jem;

- BBISIBJIATh IPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pelIeHus, HAaXOUTh apTyMEHTHI JIJIs 10Ka3aTeIbCTBA
CBOMX YTBEpXICHUH, 3a]1aBaTh NTapaMeTpbl U KPUTEPUU
pelIeHHUS;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHUS 3a1a4n
pe3ynbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh UBMEHEHUE B HOBBIX YCIOBUSAX;

- YMETb MIEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0OJacTei;

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

- CIOCOOHOCTh WX MCIOJIb30BAHUS B TI0O3HABATEIILHOMN

Y COLIMAIIBHON ITPAKTHUKE

LIENIOYKY PACCYXICHUM C ONOpOd HAa H3YyYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UYECKHEC SIBIICHUS;

- BIQJETh OCHOBOIONATAIOUIMMU  (PU3HUYECKUMHU
NOHATUAMM U BEIMYMHAMU, XapaKTEPU3YIOLIUMU
¢buznveckue IIPOLIECCHI (cBsI3aHHBIMU c

MEXaHHYECKUM [BM)KCHHEM, B3aMMOJICHCTBHEM TeEII,
MCXaHUYCCKUMH KOJIcOaHUSIMU M BOJHAMH, aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM BEIIECTBA, TEIJIOBBIMU
MpoIeccamu; MEKTPUYECKUM U MarHUTHBIM IOJISIMU,
AIEKTPUUECKUM TOKOM, AJIEKTPOMarHUTHbIMHU
KOJI€OaHUsIMH M BOJHAMU; ONTHYECKUMH SIBICHHUSIMHU;
KBAaHTOBBIMU  SIBJICHUSIMH, CTPOEHHEM aroMa u
aTOMHOTO  S/Apa, PaJHOAKTUBHOCTHIO);  BJIAJICHHE
OCHOBOIIOJIArafoIIMMH ACTPOHOMHUYECKUMHU
TTOHATHSIMH, MTO3BOJISTFOILIMMHU XapaKTepHu30BaTh
IIPOLECCHI, MPOUCXOMALIME Ha 3BE3[aX, B 3BE3HBIX
CHUCTEMaX, B MEKIaJIAKTUYECKOW CpEAe; JBUKEHUE
HeOeCHBIX TeJ, DBOJIIOIUIO 3Be31 U BeenenHoii;

- BIQJETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUIMH
(3axkoH BcemupHoro tsrorenus, 1, I u Il 3akonbI
HproToHa, 3aK0H COXpaHEHUs] MEXAaHUYECKON SHEPIUH,
3aKOH COXPaHECHHS UMITYJIbCA, TPUHIIUI
CyNEPNO3ULIMU CUJI, TPUHIIUI PABHOIPABHOCTH
WHEPIHMATBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETHUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOIMHAMUKU; 3aKOH
COXpaHEHUS ANEKTPUUECKOTO 3apsia, 3akoH KyioHa,
3akoH OMma ISl ydacTka 1ernu, 3akoH OMa Jytst ITO;THOM
AIEKTPUYECKON 1enu, 3aKoH J[>xoyid - JIeHna, 3akoH



OK 02. Ucnno1ib30BaTH
COBpPeMEHHbIE CpeCcTBa
NMOUCKA, AHAJIN3A U
HHTepIpeTauuu
uHpopManun, u
HH(opMaALOHHbIE
TEXHOJIOTUH IJIAA
BbITIOJIHEHH S 32124
npogdeccuoHaIbLHOI
AesiTeJIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

- chopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha
JUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B OJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOM
KYJbTYpPhI KaK CPEICTBA B3AUMOJACHCTBUS MEKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAHHUE [IEHHOCTH HaYYHOU JAEeSTEIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATh TPOCKTHYIO U
HCCIIEIOBATEIIbCKYIO IESITEIbHOCTh MHANBUIYaIbHO U B
rpy1Ie;

OBJageHue YHUBEPCAJbHBIMH Y4eOHBIMH
NMO3HABATEJbHLIMHU IeHCTBUSIMM

B) padora ¢ ungopmaumeii:

- BIIQJICTh HaBBIKAMU TIOMy4YeHUSI HHPOPMAIUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO
OCYILIECTBJIATH IOUCK, AaHAJIU3, CUCTEMATU3aL1I0 U
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JIEKTPOMAarHUTHOM MHAYKLIMHU, 3aKOH COXPAHEHUs
SHEPTUH, 3aKOH IPSIMOJIMHEHHOIO pacpoCTpaHEHUs
CBETa, 3aKOH OTPAXKECHUS CBETA, 3AKOH IIPEJIOMIICHHS
CBETAa; 3aKOH COXPAHEHHUS SHEPIUH, 3aKOH COXPAHEHUS
HMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3aps/ia, 3aKOH COXPAHEHHs] MaCCOBOI0 YHCIA,
noctynarsl bopa, 3aKoH paJinoaKTUBHOIO pacnana);
YBEPEHHOE HUCIIOJIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaIn3€e (PU3NYECKUX SBICHUI
Y TIIPOLIECCOB

- YMETb YYUTHIBATh I'PAaHULIbI IPUMEHEHUS
U3YyUYCHHBIX (PU3NYECKUX MOJIEJICH: MaTepralbHasl
TOUYKA, MHEPLMAJIbHAs CUCTEMA OTCYETA, UACAIbHBIN
ra3; MOJIEJIM CTPOEHUS I'a30B, KUAKOCTEH U TBEPIBIX
TEJ1, TOUECYHBIN JIEKTPUUECKUN 3aps, A1epHast
MOJIeJIb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOTO siipa
IIpH pelieHny (PU3NUecKuX 3aaau

- yMeTh (OPMUPOBATH COOCTBEHHYIO MO3ULIUIO 10
OTHOIICHUIO K (pU3ndecKoi nH(popMaLnu,
M10JIy4aeMOil U3 pa3HbIX HCTOUHUKOB, YMEHUH
HCIO0JIb30BaTh U(POBHIE TEXHOJIOTUH JJIsl IOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIIPETALIUU U
Mpe/icTaBiIeHNs y4eOHOM U HayuyHO-TIONYJISIpHON
nH(pOpMaLuY; pa3BUTUE YMEHUIN KPUTHUUECKOTO
aHaJIM3a MoJlydaeMoil uHpopmaruu



OK 03. [InanupoBarsb u
peain30BbIBATH COOCTBEHHOE
npogecCHOHAIbHOE H
JIMYHOCTHOE pa3BHUTHE,
NpeANnpPUHUMATENbCKYI0
AesITeJIbHOCTDh B
npodgeccHoHAIBLHOM chepe,
HCII0JIL30BATH 3HAHUS 110
(puHAHCOBOM rPAMOTHOCTH B
PA3JIMYHBIX JKU3HEHHBIX

UHTEpIpEeTannio HHPOPMALUHU PAa3TMIHBIX BUJOB U GOPM
NPECTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (JOpPMATAX C YIETOM
Ha3zHauYeHUs MH(OPMAINH U 1IETICBON ayAUTOPHH,
BBIOMpAsi ONITUMANIBHYIO (hOPMY IIPEACTABICHUS U
BU3YyaJIM3allUH;

- OCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH
UH(pOpMalNK, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-
THUYECKUM HOpMaM;

- UCTOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B peLICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX 1 OpPraHU3alluOHHBIX
3aj1a4 ¢ coOII0IeHueM TpeOOBaHUIl SPrOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHms,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHON
0e30IMacHOCTH;

- BJIaJIeTh HaBbIKaMM PacliO3HaBaHMs U 3aIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JINYHOCTHU

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

-- ¢(hOPMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS,
THYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U TPUHUMATh
OCO3HAHHBIE PEUICHUA, OPUEHTUPYICHh Ha MOPAJIbHO-
HPAaBCTBCHHBIC HOPMEI 1 ICHHOCTH,

- OCO3HAHKE JJMYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOHYNBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISM U
(unM) APYTUM YiIeHaM CEMbH, CO3/IaHUI0 CEMbU Ha
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- BJIaZIETh OCHOBHBIMU METOJaMH Hay4HOTO
MTO3HAHUS, UCIIOJIb3YEMBIMU B (PU3UKE: TPOBOJAUTH
MpsIMbIE€ U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX
BEJIMYMH, BbIOMpasi ONTUMAIIbHBIN C1I0CO0 U3MEPEHUS
1 UCHOJIb3Ysl U3BECTHBIE METO/IbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUI, MPOBOIUTH UCCIIEIOBAaHUE
3aBUCUMOCTEN (PU3NYECKUX BETUYHH C
UCIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, OOBSICHSITD
MOJTyYeHHBIE PE3yJIbTAThI, UCIIONb3YS (PU3UUECKUE
TEOpPHUH, 3aKOHBI U TIOHATHUS, U JI€1aTh BBIBOJIBI;



CUTyalUsAX

OCHOBE OCO3HAHHOTI'O MPUHATUA LIECHHOCTEN CEMENHOMN
J)KA3HU B COOTBETCTBHUHM C TPAAMIMAMH Hapo10B Poccuu;
OgiaieHHUe YHHBEPCAJIbLHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

a) CAaMOOPraHU3aLMs:

- CAMOCTOSITEJILHO OCYILECTBIISATH O3HABATEIbHYIO
JESITEIIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHOI 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYyalUX;

- CaMOCTOSITEIBHO COCTABJIATH IUIaH PEUICHHs TPOOIEeMbI
C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTCHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;

croco6cTBOBaTh (HOPMUPOBAHHIO U MPOSIBICHUIO
HIMPOKOM IPYIUINH B pa3HBIX 00JacCTsSIX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDICKCHH JIJIs1 OTICHKU
CUTYaIlH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
pELICHHS IO UX CHUKEHHUIO;

B) AMOLMOHAJIbHBIA HHTEJIEKT, MPeANoJaraouuii
c¢opMHPOBAHHOCTD:

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K
JIOCTHUKEHUIO LIEJIA U YCIIEXY, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOS U3
CBOMX BO3MOYKHOCTEW;
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co0uro1aTh MpaBuiia 0€30MacHOro TPy/a MpU
MIPOBEJICHUU MCCIIEIOBAaHNN B paMKaX yueOHOTrO
IKCIIEPUMEHTA U y4eOHO-UCCIICIOBATEIBCKOM
JESATEIILHOCTH C UCIIOJIb30BaHUEM ITU(PPOBIX
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO
obopymoBanust; CHhOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJIaX MOJTYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX
3HAHWM;

- OBIIaJIeTh (COPMHUPOBATH MPEACTABICHUS )
npaBuiIaMu 3anucu puszndeckux Gopmyn penbedHo-
TOYEUHOM cucTeMbl 0003HaueHu# JI. bpaiins (s
CJIETIBIX U CIIA0OBUASIINX O0YJArOIINXCS)



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

- SMIIATHH, BKJIIOYAOIEH ClIOCOOHOCTh TIOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 MPU
OCYILIECTBIICHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOILIEHUS C IPYTUMHU JIIOJIbMH,
3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3pelarTh
KOH(JIUKTBI

- TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U
CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH U
CaMOOIMPEICIICHHIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COIMANILHOM e TEIIbHOCTH;

OBi1aieHHe YHUBEPCAJIbLHBIMU KOMMYHUKATUBHBIMU
JelCTBUSIMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOMN
Y MHIMBHUIyaJIbHOM paboTHI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS IO €€
JOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaesaTh
POJIM C Y4ETOM MHEHHMH y4aCTHUKOB 00CYKIaTh
pe3ysbTaThl COBMECTHOU padOThI;

- KOOPJAMHUPOBATH U BBINIOJIHATH PabOTy B YCIOBUSIX
pealbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYLIECTBJIATH TO3UTUBHOE CTPATETUYECKOE NIOBEICHNE
B PA3JIMYHBIX CUTYaLUSIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATHUBHBIM
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- OBJIAZICTh YMEHUSMH pabOTaTh B IPYIIIE C
BBITTOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTY IPYIIIbI, PAllMOHATIBHO
pacIpenensTh AeATeIbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aJICKBATHO OIICHUBAThH BKJIAJl KQXKIIOTO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM
POOIEMBI



OK 05. OcymecTBJIsATh
YCTHYIO M IUCbMEHHYI0
KOMMYHUKAIMIO HA
rocy/1apcTBEHHOM sI3bIKe
Poccuiickoii ®enepaunu ¢
y4eToM 0co0eHHOCcTel
COIMAJIBHOTO M KYJbTYPHOIO
KOHTEKCTa

OBiaieHUe YHHBEPCAJbLHBIMH PeryJsiTHBHbIMU
NefiCTBUAMU:

') IPUHSATHE Ce0sT M APYTHX JIO/Aei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIFOACH Mpu
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO U MPABO APYTUX JIFOJIEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUU
JIPYroro 4yenoBeKa

B o0Js1acTH 3cTeTH4ECKOT0 BOCTIUTAHUS

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl 3CTETUKY
HAy4YHOTO TBOPUYECTBA, MPUCYIIETO GU3UUECKON HAYKE;

- CIMIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHBIC BUJIbI
MCKYCCTBA, TPAAUIMU U TBOPUYECTBO CBOETO U APYIHX
HapoJI0B, OLYIIATh 3MOLUOHAIBLHOE BO3ACICTBUE
HCKYCCTBA,

- YOSXKJIEHHOCTh B 3HAYMMOCTH JIJISl INUHOCTHU U
00111ecTBa OTEYECTBEHHOTO ¥ MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX
MCKYCCTBa, CTPEMIJICHUE TIPOSBIISITH KAYECTBA TBOPUECKOM
JUYHOCTH,

OBjaeHue YHUBEPCAIbHBIMIH KOMMYHUKATHBHBIMU
neficTBUAMU:

a) o01IeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax KU3HH,
- pacro3HaBaTh HeBepOabHbIE CPEeICTBA OOIICHHS,
MMOHUMATh 3HAUYEHHUE COIMAIbHBIX 3HAKOB, PAaClIO3HABATh

12

- YMETh pacno3HaBarh (pU3NUECKUe SIBICHUS
(mporiecchl) ¥ OOBACHATH UX HA OCHOBE U3yUYEHHBIX
3aKOHOB: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOIHOE Ma/IeHue Tell,
JBUYKEHUE 110 OKPYKHOCTH, UHEPLUS,
B3aMMOJICHCTBUE Tell, KoeOaTenbHOe IBUKEHHE,
pe30HaHC, BOJIHOBOE JBUXEHHE; Tuhdy3us,
OpOYHOBCKOE JIBUJKEHUE, CTPOCHUE KHUAKOCTEHN U
TBEPJIbIX TEJ, U3BMEHEHUE 00beMa Tell Npu
HarpeBaHuu (OXJIaXX/IEHUH ), TEIJIOBOE paBHOBECHE,
ucrapeHue, KOHJeHcallusl, IIaBJIeHue,
KpHUCTaJJIN3allks, KUIIEHUE, BIAXKHOCTh BO3AYXa,
CBSI3b CPEJIHEW KNHETUYECKON SHEPTUU TEILTIOBOTO
JBIKEHUS MOJICKY ¢ aOCOJIFOTHOU TEMITepaTypoi,
TIOBBIIICHHUE JIaBJICHUS Ta3a MMPU €ro HarpeBaHUH B
3aKpBITOM COCYZIE, CBA3b MEXY MapaMeTpaMu
COCTOSIHMSI Fa3a B M30IPOLIECCaX; dIEKTpU3aLus Te,
B3aMMOJIECTBHE 3aPsA0B, HATPEBaHUE TPOBOAHUKA C
TOKOM, B3aUMOJICCTBHE MarHUTOB,
AJNEKTPOMArHUTHAsl MHAYKIHUA, J€HCTBUE MArHUTHOTO



OK 07. ConeiicTBOBaTH
COXPaHEHHMI0 OKPY:KaKoLei
cpeasbl, pecypcocOepe:keHHIo,
NPUMEHSATH 3HAHUSA 00
U3MEHEHUM KJINMATa,
NPUHIUANBI OepesKINBOro
NMPOU3BOACTBA, IPPEKTUBHO
AeicTBOBATH B
Ype3BbIYAWHBIX CUTYaAUMAX

NPEINOCHUIKH KOH(MIMKTHBIX CUTYalluid M CMATYATh
KOH(JINKTHI;

- Pa3BCPpHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHUA

C UCITIOJIb30BAHUCM SA3BbIKOBBIX CPCACTB

B 00.1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMS

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MNOHUMaHUE BIIUSHUS COLUATbHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpellbl, 0CO3HAaHUE TTI00aTBFHOTO XapaKTepa
9KOJIOTHYECKUX MPooIIem;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBHUI B
OKPY’KaIoIlleH cpefie Ha OCHOBE 3HAHUS LeIei
YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUI, TPUHOCAIINX BPE]l
OKpYKarollei cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
HKOJIOTUYECKHE MTOCIEACTBUS IPEAPUHAMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paCUIMPEHME OIBITA IESATEIBHOCTH YKOJIOTUYECKON
HAIpPaBJIEHHOCTH HA OCHOBE 3HAHUII 10 U3MKe

13

TIOJIsI HA TIPOBOJHUK C TOKOM M JIBHIKYIITUICS 3apsi],
JJIEKTPOMArHUTHBIE KOJIeOaHUsI U BOJIHBI,
MPSIMOJIMHEMHOE PacIpOCTPaHEHUE CBETa,
OTpakeHHUe, MpeIoMIICHHEe, MHTep(hEepeHITHS,

TG PAKIUS U MOJISIPU3ALINS CBETA, TUCIIEPCUS CBETA;
(dorornekrpuaeckuii 3hdexT, cBeToBOE JaBlICHNUE,
BO3HMKHOBEHHUE JTUHEHYATOTO CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAs
pPaliOaKTUBHOCTD

- chopmupoBaTH YMEHUSI IPUMEHSTD MOJIy4E€HHBIE
3HAHUA JUISI OOBSICHEHUS YCIOBHM MPOTEKAHUS
(hu3MYECKUX SIBICHUN B IPUPOJIC U TSl IPUHATHUS
MPAKTUYECKUX PEUICHUH B MOBCEAHEBHOMN KU3HU JIJIS
obecrieueHrst 6€30MMaCHOCTH TIPH OOPAIICHUH C
OBITOBBIMU TPUOOPAMU U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHS 3/I0POBbsI 1 COOTIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPYXKaIOIen
cpene; MOHUMaHUe HEOOXOIUMOCTH TPUMEHEHUS
JOCTUXKEHUHN (PU3UKU U TEXHOJIOTUHN st
palMoHAIBHOTO MPUPOIOTIOIH30BAHUS



2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O TIPEJIMETA

2.1. O0beM JUCUUIJIMHBI U BUJBI Y4eOHO# padoThl

Buj yueOHoi1 padoThI

O0BbeM yacoB

O0beM yueOHOTO MpeaMeTa 78
O0beM yueOHBIX 3aHATHI 78
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHNe 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

HanmenoBaun Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHble U NPaKTHYECKHE dopmupyemMbl
Hepas/iesioB U padoThl, caMoCTOsATEIbHAS PaboTa 00y4ar0IIMXCs, KypcoBasi Obnem e o01mume u
TeM paboTa (MpoeKT) (eciu npedycmompennvt) Hacos npodgeccuoHan
bHbIE
KOMIIeTCHIIMHU
1 2 3 4
Pazjnen 1. ®usuka u MeTOAbI HAYYHOTO MO3HAHUS
BBenenue. Conep:xanue yueOHOro MaTepuaJa: 2/- OK 03
®u3uKa U MeTOAbI | Dus3pka - Hayka O mnpupone. HaydyHele MeTonpl MHO3HAaHMA OKpykarowero mupa. Pois OK 05
Hay1HOoro JKCIIEPUMEHTa M TEOpPUHM B TpoOIlecce IO3HAHUSA MPUPOABI. IDKCIEPUMEHT B (DU3HKE. 2
TTO3HAHMSA MonenupoBanne (U3NYECKUX SABICHUA H mporeccoB. Haywnbie rumotessl. DPusmueckne
3aKOHBI U TEOpPUHU. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHS.
Pomp m mecto ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOH KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJIEH.
Pa3nen 2. MexaHuKa 12/6
Tema 2.1 Conep:xanue y4eOHOro MaTepHaJia: 4 OK 01
Kunemaruka Mexanunueckoe aBmkeHne. OTHOCUTEIBLHOCT, MEXAHNYECKOI0 ABMKeHUsI. CHUCcTEMa OTCUETA. OK 02
Tpaektopus. IlepemernieHne, CKOpPOCTh (CpelmHsiE CKOPOCTb, MTHOBEHHas CKOPOCTb) U OK 04
YCKOPEHHE MaTepUaqbHOM TOYKH, UX MPOEKIMH Ha OCH CHUCTeMbl KoopauHatr. CiokeHue 85 8?
MEePEMENICHUIN U CIIOXKEHUE CKOpOCTel. PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIMHENHOE 2
nBikeHue. ['paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS, TyTH U TIEPEMEICHUS
MaTepuaibHOW TOYKM OT BpeMeHU. CBOOOAHOE MajieHue. Y CKOpeHHe CBOOOAHOIO IMaJeHUs.
KpuBonunerHoe nBukeHWE. [[BHKEHHE MATEpHAIIBHOM TOYKH IO OKPYKHOCTH. YTJoOBas
CKOPOCTb, TMHEWHas cKopocTh. [lepuon u yacrora. LleHTpocTpeMUTENBHOE YCKOPEHUE.
IIpakTHyeckne padboThbI: 2
N3mepenre MrHoBeHHOH ckopocTH. MccnegoBaHME COOTHOLIEHUS MEXAY MYTAMH,
MPOWICHHBIMUA TEJIOM 32 TIOCIEOBATEIbHBIC pPAaBHBIE MPOMEXKYTKH BpPEMEHH IIPHU 2
PaBHOYCKOPEHHOM JABUKEHUU C HayalbHOM CKOPOCTHIO, paBHOW HYJIO0. M3ydueHue nBu>xeHUst
IapuKa B BI3KOW KUIAKOCTH. M3ydeHne qBrKEHHs Telia, OPOIIEHHOTO TOPH30HTAIBHO.
Tema 2.2 Coneprxkanue 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 TOUKH B MHepuuanbHoi cucteme orcuera (MCO). Tperuit 3akon HeroToHa aiis
MaTepuaibHbIX TOYEK. 3aKOH BceMupHoro Tsarorenus. Cumna Tsokectu. IlepBas kocMuueckas
ckopocTth. Bec Tena. Cuna ympyroctu. 3akoH I'yka. Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHHUS U cuiia TpeHus nokos. Koadumnment tpenus. Cuiia COnpoOTHBICHUS TIPU
JBIKEHUM Tela B JKUAKOCTH WM rase. llocTynatenbHoe M BpallaTeabHOE JBUIKEHHE
a0COIOTHO TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHud. llnedo cuibl.
VYcnoBus paBHoBecus TBepioro tena B MCO.

IIpakTnyeckue padboTbi:

N3yueHnue aBmxeHUs OpycKa 0 HaKJIOHHOMW TUIOCKOCTH IO/ J€HCTBUEM HECKOIBKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B 1e()OPMUPOBAHHOM MpPYXKHUHE
¥ PE3WHOBOM 00pasiie OT BETMYMHBI UX Ae(opMariim.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIET0 OCh BPAICHUSL.

Tema 2.3
3aKOHbI COXPaHEHUs
BMEXaHUKE

ConepxaHue y4eOHOro MaTepuaJia:

I/IMHy.HbC TCJIA. I/IMHy.HI)C CHUJIBI. 3aKOH COXpaHGHI/Iﬂ I/IMHYJII)CEL PeaKTI/IBHOG JOBUXKCHUC.
Mexanudeckas padora 1 MOIIHOCTh. KuneTnueckas sneprus. [loTeHnnansHas sHeprus. 3akoH
COXpaHEHMSI MEXaHHUECKOH dHepruu. PaboTta CHIbl TSXKECTH U cuJlbl yripyroctu. [Ipumenenue
3aKOHOB COXpaHeHHus. Vcronb30BaHne 3aKOHOB MEXAHUKU AJIs1 O0BSICHEHUS IBUXKEHUS
H€6€CHHX TSI U OJIA paSBI/ITI/Iﬂ KOCMHNYCCKHX HCCHGHOB&HHﬁ, l"paHI/IHI)I HpI/IMeHI/IMOCTI/I
KJIACCHYECKOU MEXaHUKH

IIpakTyeckue padoTsbI:

N3ydenue cBsI3u CKOPOCTEN TEN IPU HEYNIPYTOM yAape.

UccnenoBanue cBsi3u pabOTHI CHUIIBI C U3MEHEHUEM MEXaHUYECKOM YPHEPTUU Tea.
TexHuueckue yCTpoMCTBa U NMPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETD, IBUKEHUE CHAPSJIOB,
LEMHbIE U PEMEHHBIE MEepeAadyu, NOAIINIHUKK, BOJOMET, KONEp, MPY>KUHHBIA IMHCTOJIET,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB U PAKET.

Hcnonp30BaHue 3aKOHOB MEXaHHUKH I OOBSCHEHUS [BIDKEHHUS HEOECHBIX TEI W IS
pPa3BUTHS KOCMUYECKUX HCCIIEIOBAHUMN, TPAHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXaHHKH.
MNMutanss 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 MOJEKYJIIPHO-KMHETUYECKOM TeopuH. bBpoyHOBCkOe IBUKEHHE.
Huddysus. Xapaktep ABKEHHS U B3aUMOJEHCTBHSA YacTHUI] BemlecTBa. MoJenu CTpoeHHs
ra3oB, KHJIKOCTEH U TBEPABIX TN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJICIICH.
Macca u pasmepsl Mosekyn. KommuectBo BemiectBa. IloctosiHHass ABoraznpo. TemoBoe
paBHOoBecue. Temmeparypa u ee wusmepenue. lllkama temmeparyp Llenscus. Mogeinb
uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOM TEOpUU HAEAIbHOTO
raza. AOcoiltoTHasE TeMIiepaTypa Kak Mepa CpeJHEl KMHETMYECKOW SHEpPruu TEIUIOBOTO
nBrkeHns dacrtun rasa. Illkama Ttemmneparyp KensBuHa. VYpaBHenue Menneneesa-
Kinaneiipona. 3akon J[lanproHa. ['a3oBble 3akoHbl. M3o0mponecchl B HACAIBHOM Tra3ze C
MIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: M30TEPMa, H30X0pa, n300apa.

IIpakTHyeckue padboTsi:

N3Mmepenne macchbl BO31yxa KJIacCHOM KoMHate. VMccnenoBanre 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOro rasa

JlaGopaTopHble padoThbI:
1. Vsyuenue ogHOIO U3 U30IPOLIECCOB

Tema 3.2
OCHOBBI
TEPMOIUHAMUKHU

Coaep:xxanue yueOHOTo MaTepuaJia:

TepmoauHamuueckass cucrema. BHYTpeHHssI SHEpruss TEPMOJUHAMUYECKONM CHUCTEMBI U
cocoObl  ee u3MeHeHHs. KomudecTBO TemnoTel W pabora. BHyTpeHHSs SHeprus
OJTHOATOMHOTO HJIE€AJIBHOTO Tas3a. Buael Teruionepenaum: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
n3iydeHue. TermioeMKoCTh Tena. Y IenbHas TeIIOEMKOCTh BellecTBa. KoimuecTBO TeIIoTsl
npu rtemonepenaye. IlepBbil 3akoH TepMoAauMHaMuKH. IIpumeHeHme mnepBOro 3akoHa
TEPMOJMHAMMKHN K H3ompoueccaMm. I'paduueckas uHTeprperanus paboTbl rasa. TerioBble
MamuHbl. [TpuHIMOBl AeHCTBUS TEMIoBbIX MamuH. [IpeoOpazoBaHMs 3HEPrUU B TEIJIOBBIX
MammHax. Koaddunuent nonesnoro aeiicteus (manee — KIIJ[) TeruoBoit mammusl. [{ukn
Kapno u ero KII/I. Bropoii 3akon TepmoauHamMuku. HeobpaTuMocTs mporeccoB B MPHUPOJIE.
DKosornyeckre npoodaeMbl TEIIO3HEPTeTHKH.

IIpakTnyeckue padoTsI:

N3mepenue yaenbHOM TemI0eMKOCTH

N

Tema 3.3
ArperatHble
COCTOSIHUSIBELLIECTBA U
¢dazoBbie

Conep:kaHue y4eGHOro MaTepuaJa:

[TapooOpa3zoBanue © KoHAeHcanus. VcmapeHne W KuNeHWe. YJenbHass  TEIJoTa)
napooOpa3zoBaHMs. 3aBUCHUMOCTb TeMIIepaTypbl KHIEHHS OT JaBiieHHs. AOCOMIOTHas U
OTHOCHTEJIbHAs BIAXXHOCTh BO3ayxa. HacelmenHsli map. Teepaoe teno. Kpucramnuyeckne u
amop¢Hble Tena. AHU30Tponusi cBOMCTB KpucTtayuioB. Kunkue kpuctamibl. CoBpeMeHHBIE

OK 03
OK 04
OK 05
OK 07
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MepexXoabl

MaTcpHraJibl. IImaBnenue u KpucTtajujii3anus. YI[GJILHHSI TCIJIOTA IIJIIABJIICHUSA. Cy6JII/IMaLII/I$I.

YPaBHeHI/IC TEIJI0BOro OajaHca.

IIpakTnyeckue padborsl:

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE PUMEHEHHE: TepMOMETp, bapomeTp. Onpenenenne
Macchl BO3/lyxa B KOMHAaTe Ha OCHOBE U3MEpPEHHUI 00beMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl
BO3JlyXa B HEM.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: IBUTATENIb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHAULMOHED, TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOIOTUU
IMOJIYYCHHA COBPCMCHHBLIX MAaTCPUAJIOB, B TOM YK CJIC HAHOMATCPHUAJI0B, 1 HAHOTCXHOJIOTHHU.

JlabopaTopHble padoThI:
2. OnpeneneHue BIaXKHOCTH BO31yXa

Pa3jien 4. DjekTpoAHHAMHUKA

14/8

Tema 4.1
DneKTpocTaTuKa

Conep:xaHue y4eGHOT0 MaTepuaJa:

DnekTpu3anus Tea. DIeKTpruueckuil 3apsa. JIBa Buaa siaekTpuueckux 3apsanaoB. [IpoBogHukwy,
TUDJIEKTPUKA U TOJYNPOBOAHHKH. 3aKOH  COXpPaHEHHUs  DJICKTPUUYECKOTO  3apsja.
Bzaumopeiictue 3apsanoB. 3akoH Kymona. DOnektpuueckoe mose. HampsbkeHHOCTb
JMeKTpUYecKoro mois. [lpuHOMm  cymeprno3uiuu  SIEKTpUUecKUx  mojiei. Jluauwm
HANPSDKEHHOCTH 3JIEKTpUUecKoro mois. Pabora cun snextpocratuueckoro mosis. [lorenuunan.
Pasnocts mnoreHuuanoB. IIpOoBOOHUKM M JOUANEKTPUKHA B 3JIEKTPOCTATUUECKOM IIOJIE.
JusnexTpuyeckass NPOHUIIAEMOCTb. JJIEKTPOeMKOCTh. KoHpaeHcatop. DIEKTpOEMKOCTb
MJIOCKOTO KOHAEHCAaTOpa. DHEPIus 3apsKEHHOTO KOHJAEHCATOpa.

[IpakTH4yeckue padoTsbI:

I/IsMepeHHe OJICKTPOCMKOCTH KOHJACHCATOPa

Tema 4.2
ITocTostHABIM
3JIEKTPUUYECKUIN TOK.
Toku B pa3nmu4HBIX
cpenax

Conep:xaHue y4eGHOro MaTepuaJa:

DNEKTPUUECKU TOK. Y CIIOBUS CYIIIECTBOBAHUS JIEKTPUUECKOTO Toka. McTounuku Toka. Cuna
toka. [locrosHHbIH Tok. Hampsikxenwe. 3akoH Oma s ydacTKa MENU. DJIEKTPUUYECKOE
CONpPOTHUBIIEHUE. YENbHOE CONpOTHBIIEHHE BemiecTBa. [locnenoBaTenbHOe, NapalienbHOE,
CMEIIaHHOE COEIMHEHHE TPOBOJHUKOB. PaboTa snexTpudeckoro Toka. 3akoH J[xoymnsa-Jlenma.
MOIIHOCTh 3JEKTPUUYECKOTO TOKA. DJIEKTPOJBIDKYINAs CHJla U BHYTPEHHEE COMPOTHUBIICHHE
HMCTOYHHMKA TOKa. 3akoH Owma sl TIOJNIHOW (3aMKHYTOM) sJiekTpuueckoi memnu. Kopotkoe
3aMBbIKAHHUC.

SJ'IGKTpOHHaﬂ MMPOBOAMMOCTE TBEPABIX MCTAJLJIOB. 3aBUCUMOCTH COIIPOTUBJICHHA METAJIJIOB OT

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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temrepaTypbl. CBEepXIpPOBOAUMOCTb.  JJNEKTpUUYECKMA TOK B  Bakyyme. (CBolicTBa
ANIEKTPOHHBIX Ty4koB. [lomympoBognuku. CoOOCTBEHHass W TNpPHUMECHAs MPOBOJUMOCTH
IIOJIYTIPOBOTHUKOB. CsaoiicTBa p-N-nepexona. [TonynpoBOIHUKOBBIE puOOpBI.
ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOJUTHUECKAS
JUccoLManus.  OJJNEKTpoJn3. ODJEKTpUUYeckHuid ToKk B ra3ax. (CaMOCTOSTENbHBIA U
HECaMOCTOSTENIbHBIN pa3psan. Monnus. [1nazma

JlabopaTopHble padoThbI:
3. 3ydeHne cMEIIaHHOTO COSAMHEHHS PE3UCTOPOB.
4. VI3amepeHue 3JIeKTPOABUKYIIECH CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHET0 COMPOTUBIICHUS

Tema 4.3
MarauTHoOe moJe.
DneKTpoMarHuTHas
WHTYKIUS

Conep:xanue yueOHOIo MaTepuaJia:

ITocTostHHBIE MarHUTHl. B3auMozaecTBuEe MOCTOSIHHBIX MAarHUTOB. MarHutHoe moJie. Bektop
MarHuTHOM MHAyKuMH. [IpumHnun cynepniozunyu. Jlunum marautHOM mHAykuuu. KapruHa
JIMHUM MAarHUTHOW MHAYKLMH IIOJIS IOCTOSIHHBIX MarHUTOB. MarHuTHOE I0JIe IPOBOJHMKA C
ToKOM. KapThHa JIMHUI 1OJI1 JJIMHHOIO NPSMOr0 IPOBOAHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMKA, KaTYHIKKM ¢ TOKOM. OmblT Opcreaa. B3aumonencTBue NpoBOJHUKOB C TOKOM.
Cuna Awmnepa, ee monyinp U HampasieHue. Cuna JlopeHua, ee MOaynb M HalpaBJCHHE.
JIBrokeHue 3apspKeHHOM 4acTUIbl B OJHOPOJHOM MarHuTHoM moiie. Pabora cuibl JlopeHua.
SBneHue 3neKTpOMarHUTHOM HMHAYKUMM. IloTox BekTopa MarHuTtHOM uHAYKIMH. OJIC
MHAYKIHMH. 3aKOH 3JEKTPOMarHuTHOM mHAykuuu Papaznes. BuxpeBoe a1neKkTpuUeckoe Ioe.
ONEeKTpoABMKYIIasl CUJla HMHIYKOUU B IIPOBOJHUKE, JBIKYLIEMCS IIOCTYNATEIbHO B
OIHOPOJHOM MarHuUTHOM noiie. IIpaBuio Jlenna. MHAYKTUBHOCTB. SIBlIEHHE CAMOMHIYKLIHH.
OJC camoMHAyKIMU. DHEPrUs MarHUTHOTO IOJISI KaTyIIKM C TOKOM. OJIEKTPOMAarHWTHOE
ToJIe.

IIpakTH4eckue padoTsbI:

N3ydyeHne MarHUTHOTO MOJs KaTylIKA C TOKOM. MccienoBaHue OE€WCTBUSI MOCTOSTHHOTO
MAarHuTa Ha pamMKy ¢ TOKOM.

TexHuueckue YCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIN, JJIEKTPOMETP,
KOHJIEHCAaTOp, KONMPOBAJIBHBIM amnmapar, CTPYWHBIA TPUHTEp, aMIEPMETP, BOJBTMETP,
peocTaT, HMCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeibHble MPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
MPUOOPBI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JHOJ, TEPMHUCTOPHI B (POTOPE3UCTOPHI,
MOJYNPOBOJXHUKOBBIA ~ JUOJ, TaJlbBaHUKA, IIOCTOSHHBIE MATrHHUTBI, JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb.

Mepsbl 27eKTp0o0€e30NmacCHOCTH, JIEKTPOCTATHYECKasl 3allUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
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KOPOTKOC 3aMbIKAHUC.

JlabopaTopHble padoThbI:
5. N3yuenue siBieHUS 3JEKTPOMArHUTHOW UHYKIIUH.

Pa3znen 5. Kosre0anus 1 BOJHBI

16/8

Tema 5.1
MexaHUYecKHue U
3IEKTPOMArHUTHBI
¢ KoJieOaHus

Conep:xanue yueOHOT0 MaTepuaJia:

Konebarenbnas cuctema. CoOonnbie kosieOaHusi. ['apmonudeckue kosnebanus. [lepuon,
yacToTa, amIumMTtyna u ¢asza kojeOanwil. IIpyKWHHBIH MasTHUK. MaremarudecKkuit
MasiTHUK. YpaBHEHHE TapMOHHMUYECKUX KojeOaHuil. Kunemarnyeckoe M JTHHAMUYECKOE
omnucaHue KojebarenbHOro JBUKeHHs. [IpeBpallieHue »HEpruM NpU TapMOHHUYECKHX
KoseOanusax. CBs3b aMIUIUTYAbI KOJIeOaHUI HCXOIHOM BETMYMHBI C AMILTUTYI0M KoJeOaHui
ee ckopoctu u yckopenus. KoneGatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
Koje0aHusi B HUJCATbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOTUsi MEXAY MEXaHWYECKUMHU U
JNeKTPOMarHuTHIMH KoJjebanusamu. Popmyna Tomcona. 3akoH COXpaHEHHs PHEPTUU B
u7eanbHOM KoJiebaTebHOM KOHTYpe. BoIHyKIeHHbIE MexaHnueckue konebanus. Pezonanc.
Pe3onancHas kpuBas. BbIHYXIEHHBIE 3JE€KTpOMarHuTHbIE KojiebaHus. IlepeMeHHbIi TOK.
CuHyconJaJIbHBII TepeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKA. AMIUIMTYAHOE U
JNEHCTBYIONIEE 3HAYCHWE CHIJIBI TOKa W HampsbkeHus. Tpancdopmartop. IIpomsBoactso,
nepeaaya ® MOTPEOJICHHE AJIEKTPHUUECKOW HSHEPruH. OKOJOTWYECKHE PHCKH IIPH
IIPOU3BOJCTBE JJIEKTPUUECKOW HHepruu. KyinbTypa HCHOJIB30BaHUSA JJIEKTPOIHEPIUU B
MMOBCETHEBHOW KU3HU.

IIpakTHyeckue padborTsbi:

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

Tema 5.2

Conep:xaHue yueOHOTro MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHnueckue 1
ANEKTPOMArHUTHBIE
BOJIHEI

Mexanuueckue BOJIHBI, yciloBUs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnipocTpaHEHUs U
qHa BoJiHBL [lomepeunble u mpononbHble BOJHBL WHTepdepeHuus u audpaxius
MEXaHWYECKUX BOJIH. 3ByK. CKOpOCTh 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHSI M3JIYyYEHHs DSJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanuss BekTopoB E, B m v B snexkrpoMarHUTHOM BoJHE B Bakyyme. CBolicTBa
DIIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXXCHHE, TPEIOMIICHHE, NOJspu3anus, Iudpakuus,
untepdpepenims. CKOpOCTh 3IEKTPOMArHUTHBIX BOJNH. lllkama 37€KTpOMarHUTHBIX BOJIH.
[IpuMeHeHre SIeKTPOMArHUTHBIX BOJH B TEXHUKE M ObITy. [IpuHIMIIBI paguocBsi3u U
TeneBueHus. Pannonokamus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKarOLEH CpeJibl

Tema 5.3
Onruka

Conep:kanue y4eOHOT0o MaTepuaJia:

[IpsimonuHetHOEe pacnpocTpaHEeHUEe CBeTa B OAHOpoAHOW cpexae. Jlyd cera. OTpaxeHue
cBeTa. 3akOHBI oOTpaxxeHus cBeTa. llocTpoenue wu300pakeHUN B IUIOCKOM 3€pKaje.
[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIN MOKAa3aTelb MPEIOMIICHHUS.
IlonHoe BHyTpeHHee oTpakeHue. l[IpenenpHbIl Yrosl IOJIHOTO BHYTPEHHETO OTPAKEHHS.
Hucnepcus ceera. CnoxHbiii coctaB Oenoro cBera. L[Ber. Cobuparomnyie U pacceHBarOIIHe
nuH3bl. ToHkas JsmH3a. DOKYCHOE pacCTOSHUE M OINTHYECKas Cuja TOHKOM JIMH3BIL.
[TocTpoenre u300pakeHU B cOOMparoUMX W pacceuBaronux juH3ax. dopmyna TOHKOM
JUH3bL. YBeTUYeHue, AaBaeMoe JTUH30U. [Ipenensl MpUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.
Untepdepenmus cBera. KorepeHTHble HCTOYHMKHU. YCIOBHUS HaOMIOJEHHS MAaKCUMyMOB U
MUHUMYMOB B HHT€P(HEPEHIIMOHHOM KapTHHE OT IBYX CHMH(]A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.
Hudpaxmus ceeta. Judpakinuonnas pemierka. Y cioBue HaOMIOEHUS TIaBHBIX MAaKCHUMYMOB
OpU TMaJeHUH MOHOXPOMATHYECKOro cBeTa Ha IudpakuuoHHYO pemieTky. [lomspusanus
CBeTa.

IIpakTH4eckue padoTsbI:

TexHuueckue yCcTpOHCTBa W IMpPaKTUYECKOE IPUMEHEHHE: ceicMorpad 3JIeKTPUUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JINHUU DJICKTPOIEpead, My3bIKaIbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBas JUArHOCTUKA B TEXHHUKE U MEIULIMHE, Panap, paguoONpUEMHHK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meub, ouku, myna, ¢oroamnmapar, NPOEKLIUOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS pelIeTKa, HOIPOUI, TEIECKOI.
Bunet wuznydenmit. Buabl cnektpoB. CnekTpbl ucnyckaHus. CHEKTpbl IOTJIOLICHMS.
CrextpanbHblii  aHanu3. CrHekTpajibHble KIAacChl 3Be3[. YIbTpadHOJIETOBOE HU3IyUYECHHUE.
WNudpakpacnoe wusnyuenue. PenrtreHoBckue isyuu. Mx mnpupoma u cpoiictBa. Illkana
JJIEKTPOMATrHUTHBIX U3Ty4YEHUN
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JlabopaTopHsblie padoThI:
6. Mi3amepeHue mokasaressi MPeIoMIICHHS CTEKIIa
7. UccnenoBanue CBOMCTB M300PKEHHI B JIMH3aX

Pa3znesa 6. OcHOBBI ¢l

ennaJbLHOI TCOPUHU OTHOCUTECJIBbHOCTH

Tema 6.1
OCHOBBI TEOpUH
OTHOCUTEIIHOCTH

Conep:xanue yueOHOro MmaTepuajia

I'paHnnBl PUMEHMMOCTH KJIACCHYECKOM MexaHukd. llocrymarsl crenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTb MOZYJIsSI CKOPOCTM CB€Ta B BaKyyme, IPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEIIHA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHU
U COKpallleHHEe JUIMHBL. DHEprusi U UMITYJIbC CBOOOAHON yacTulbl. CBsI3b MacChl ¢ SHEprue u
UMITYJIbCOM CBOOOIHOM YaCTHUIIBl. DHEPTHUsl TOKOSI CBOOOIHOMN YaCTHIIBI.

Pa3znen 7. KBanToBasi pusuka

10/4

Tema 7.1
DJIEMEHTEI
KBAHTOBOU OIITUKH

Conep:xanue yueOHOro MaTepuaJia:

®otonbl. Popmyna [Inanka cBsi3u 3HEprun POTOHA C €r0 YaCTOTON. DHEPTHUS U UMITYJIbC
dorona. OtkpeiTre u uccienopanue Gorodrddexra. OmprTel A.I'. CTonmeroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna 1ia Gotosddexra. "Kpacnas rpanuna” porosddexra.
Jasnenue ceera. OnwiTel [1.H. JIeOGeneBa. Xumuueckoe aelicTBHE CBETA.

Tema 7.2
Crpoenue atoma

Conep:xanue yueOHOro MaTepuaJia:

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo wHcCIeIOBAHUIO CTPOCHHUS aTroMa.
[Tnanerapuas monens aroma. [loctymatel bopa. M3nydenue u moriomeHue (HOTOHOB TpU
Iepexo/ie aToMa C OJHOTO YPOBHS SHEpruu Ha apyroi. Buasl cnexTpoB. CrnekTp ypoBHeEM
SHEpruu atoma Bojaopozaa. BoiHoBsie cBoiicTBa yactuil. Bonubl e bpoinsa. KopnyckymnsipHo-
BOJIHOBOH ayanusM. Judpakiuus 31ekTpoHOB B KpucTauiax. CIIOHTAaHHOE M BBIHYKJIEHHOE
M3JIy4eHHE. Y CTPONCTBO M MPUHIIUI paboTHI Ja3epa.

IIpakTnyeckue padorsi:

Habutoienue nuHelyaToro cekTpa

N

OK 01
OK 02

OK 04
OK 05
OK 07

Tema 7.3
ATOMHOE SApO

Conep:xkaHue y4eOHOTO MaTepHAaJa:

Metozbl HAOMIOIEHUSI U PETUCTPALIMU JIEMEHTApHbBIX YacTull. OTKPBITHE PaJIMOAKTUBHOCTH.
OmnbiTel Pe3epdopna mo ompeneneHuio cocTaBa pajMOaKTHMBHOTO u3nydeHus. CBOHCTBa
anb(a-, Oera-, ramMma-usiaydyeHus. BiusHMe pajMOaKTHUBHOCTH Ha >KUBBIE OpPTaHU3MBI.
OTtkpeiTHe TIpoTOHa M HelTpoHa. Hykinonnas mozens siapa [eitzenOepra-MBanenko. 3apsn
aapa. MaccoBoe uucio siapa. M3oromnsl. Anbga-pacna. D1IeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usnydeHue. 3aKOH paJUOAaKTHBHOIO paclaja. JHEPIus CBA3M HYKJIOHOB B
anpe. Snepusle cunbl. Jledext macchl sapa. SlnepHble peakuuu. JleneHue u CUHTE3 sJep.

22




Snepusiif peaktop. TepmosinepHblii cunTes. [Ipo0OiaeMbl 1 MepCeKTUBEI SIEPHOM SHEPTETHKH.
DKOJIOTUYECKHE aCHEKThl SAEPHOM SHEPreTHUKU. OJIeMEHTapHble dYacTUlbl. OTKpbITHE
no3utpoHa. yH1aMeHTaIbHbIE B3aUMO/ICHCTBHUS.

IIpakTnyeckue padorsi:

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim)

[TonsiTHA, CBSA3aHHBIE ¢ W3YYCHHWEM METOJ0OB HAYYHOTO TO3HAHUS: SBJICHHE, HAY4YHBIH (DakKT,
runore3a, (uU3MUECKas ~ BENUYMHA, 3aKOH, TEOpHUs, HAOJIOJCHUE, OSKCIICPUMEHT,
MOJICTTUPOBaHKE, MOJICIIb, U3MEPEHHE.

Texnndeckue yCTpOHCTBA W NPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT, (OTOJATUHK,
colHedHasi Oarapesi, CBETOAMOJI, CIIEKTPOCKOII, Jia3ep, KBAHTOBBI KOMIIBIOTED, TO3UMETP,
kamepa Buibcona, saepHblil peaktop, aToMHast 6omba

Pa3nen 8. DiieMeHThI

ACTPOHOMHUH U ACTPOPU3UKHU

6/2

Tema 8.1
DNeMEeHThI
ACTPOHOMHH U
acTpou3uku

Conep:xanue yueOHOro MaTepuaJia:

Bun 3Be3gnoro Heba. Co3Be3aust, ApKue 3Be3/bl, INIAHETHI, UX BUAUMOE ABMxkeHue. ConHeuHas
cucreMa. [Tnanetst 3emHoi rpymmnel. [Inanersi-rurantsl. Manbie Tea COTHEUHON CUCTEMBI.
Comnnue, ¢potochepa u atmocepa. Conneunas akTuBHOCTh. Mcrounuk sneprun ConHua u
3BE3/1. 3BE3/Ibl, UX OCHOBHbBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PaJNYC, TEMIIEpaTypa, UX
B3aUMOCBS3b. 3BE3/Ibl [IaBHOI MOCIEA0BATEIBHOCTU. 3aBUCUMOCTB "'Macca - CBETUMOCTb" JIst
3Be3/[] IJ1aBHOM IOce0BaTeNbHOCTH. BHyTpeHHee cTpoenue 38e3/1. CoBpeMEHHbIE
MPEJICTaBICHUS O MPOUCXO0XKIEHUH U 3BotoIMK COJHIIA U 3BE3/. DTarlbl )KU3HH 3BE3/I.
Mneunsrii [TyTs - Hama [Namaktuka. CriupaiibHast cTpykTypa ["anakTuku, pactpeneneHue 3Be3]1,
ra3a u nputh. [lonoxxenue u nBmwxkenue Connna B ['anaktuke. [lnockas u chepruyeckas
noacuctemsl ["anakTuku. Tunel ranakTuk. PaguoranakTuku v KBa3apbl. YepHbIe JbIPHI B SApaX
ranakTuk. Becenennas. Pacmmpenue Beenennoii. 3akon Xa60:ma. Paz6eranue ranaktuk. Teopus
Bonwmioro B3peiBa. Mognens «ropsueit Beenennoi». Macmtabnast ctpykrypa Beenennoii.
Meraranaktuka. Hepenenasle npo06geMbl aCTPOHOMHH.

JlabopaTopHbie padoThbI:
8. HabGmronenus HEeBOOPY>KEHHBIM TJIa30M C HCIIOIh30BAaHMEM KOMITBIOTEPHBIX PUIIOKEHUI
JUTSL OTIPEICIICHUS TTOJIOKEHUSI HEOECHBIX 00OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3TUS

CeBepHOro noaymapus U spKue 3Be3/1bl

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

IIpome:xxyTounast arrecranust B popme 1uddepeHIHpPOBAHHOIO 3a49€Ta BO 2 ceMecTpe

Bcero:

78
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3. YCJIOBUSA PEAVINBALIMU YYEBHOT' O IPEIMETA

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 yueOHbIi kommueke MYK-TT1 " Tsepnoe teno 1"
Monynbablil yueOHbIi komieke MYK-TT2 " Tsepnoe teno 2"
Monynbablil yuebnblit kommuieke MYK-OK "KBanToBas ontuka"
MonaynbHblil yueOHblil komiuieke MYK-OB "BonnoBas ontuka"

Monyneabiii  yueOHbii  koMruiekc  MVYK-MT®  "MonekymspHas  usuka u

TepMOJUHAMHKA"

ITpoexktop VIEWSONIC PA503W, Genbrlit -1 it

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

Tpetes pyka [epxarens miat "TpeTss pyka' ¢ JIynoH , HOACTaBKa MMoj nasiabHuK, LED 4

Mpems okklick — 6 T

Knasuarypa okklick - 61T

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

Vmmaautens HDMI 5kar.

Hoytb6yxk

mo

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» BupTryanbHblil KOMITIEKC Ja00paTOPHBIX PadOT B 2 4acTsIX

3.2. UndopmanuonHoe odecneyenne o0ydeHust

Ilepeuennb HCI0JIb3YeMbIX YueOHbIX U31aHUM, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEepaTyphl

OcHOBHbIE HCTOYHHKH:

1. Bacunbes, A. A. ®usuka : yaeOHOE TOCOOHE I CpeaHEro MPpodhecCHOHAITBHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3a., WCOp. U JOI. —
Mocksa : U3parensctBo IOpaiir, 2024. — 211 c. — (IIpodeccuonansuoe oOpa3oBaHHE). —
ISBN 978-5-534-05702-7. — Tekcr : snekrponnsiii // O6pazoBarenbHas miaardopma HOpaiit
[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 jgon.— MockBa: WsmarenbctBo IOpaiit, 2024.— 496 c.— (IIpodeccronanbHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — Texkcr : snekrponHbiid // OOpazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/530614.

3. Ponuonos, B. H. ®u3suka : yuebHOe mocobue A cpeaHero npodecCHoHaIbLHOTO
obpa3zoBanus / B. H. PoqnonoB. — 2-e m3j., ucnp. u nomn. — Mocksa : M3aarenscTBo FOpaiir,
2024. — 265 c. — (Ilpodeccnonanpaoe odbpazoBanne). — ISBN 978-5-534-07177-1. — Tekcer :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  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  Opaiit, 2024.— 251c.—
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-06863-4. — TekcTt : 31IeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/516364.

5. Aizention, A.E. ®wusuka: 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 obpazosanmsi / H. FO. KpaBuenko. — Mocksa : M3garenscTBo HOpaiir,
2023. — 300 c. — (ITpodeccuonanpuoe odbpazoBanue). — ISBN 978-5-534-01418-1. — Teker :
anexkTpoHHbd  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/512690.

1. ['opnay, B. B. ®u3uka: Mmexanuka. DJIeKTpUUecTBO U MarHeTusM. JlabopaTopHblii
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 kosmiemkei : yueOHOoe mocoOue Uis CpPeaHero
npodeccuonansHoro obpazosanusa / B. H. PommonoB. — MockBa : M3narensctBo IOpaiir,
2023. — 202 c. — (IIpodeccuonanproe odpazosanue). — ISBN 978-5-534-10835-4. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  HOpait  [caiit]. —  URL:

https://urait.ru/bcode/517346.

9. ['opnau, B. B. ®usuka. 3agauu, Tectbl. MeToabl pelieHus : yueOHoe mocodue
Uit cpenHero npodeccuoHanbHOro obOpaszoBanusi/ B. B. ['opmau. — 2-¢ usnm., mepepad. u
morm. —  MockBa :  MzmarensctBo  FOpaiir, 2023.— 343 c.— (IlpodeccuonansHoe

oOpazoBanue). — ISBN 978-5-534-16184-7. — Tekct : snekTpoHHbIH // OOpa3oBaTenbHas
mnardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530576.
HNuTepHeT-pecypcsl

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

wwww.dic.academic.ru (Axagemuk. CJI0Bapu U SHIIUKIONEIUN).

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 yuyeOnas nutepatypa).

www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbli mopTai. JloCTYmHOCT, KauecTBO,
3¢ (HEKTUBHOCTH).

www.ru/book (DnekTpoHHast OuOIMOTeUHAs CUCTEMA).

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

www.school-collection.edu.ru  (Enunas xoyutekiuss 1UQPOBBIX  00pa3oBaTEIbHBIX
pECYpCOB).

https//fiz.1september.ru (yaeOHO-MeTOIMUEcKas Ta3eTa «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  (Hay4yHO-TIONYJSIPHBIA ~ (PM3HKO-MaTeMaTHUECKUH  KypHAI
«KBanry).

Www.yos.ru/natural-sciences/html  (ecTecTBEHHO-HAYUHBIA JKypHAI JJISI  MOJIOJACKHU

«IyTb B HAYKY».
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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
(popMupyeMBbIX KOMIIETEHIIH A

Pazpen/Tema

THI OLeHOYHBIX
MepPONpPUATHH

OK 01. BeiOupate cmocoObl
pelieHus 3ama4
npodeCCHOHATLHON

NESATEIbHOCTH — MPUMEHUTEIIBHO

K pa3IM4YHbIM KOHTEKCTaM

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.

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

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CpEICTBA IOUCKA,
aHajnM3a W HMHTEpIpETaluu
uHpOpManuy, U

Pasnen 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.
Pasnen 5. Temsr 5.1.,5.2., 5.3.

MH(POPMAIIMOHHBIE  TEXHOJOTHH Paszen 6. Tema 6.1.

UL BHHOHHGIEIM ajad Pazgen 7. Temnr 7.1, 7.2, 7.3.
npodeCcCuOHAIBHON

eSTENbHOCTH Pasnen 8. Tema 8.1

OK 03. [TImanuposats | Pa3zgen 1. Tema 1.1.

U pealn3oBbIBaTh cOOCTBEHHOE | Pasmen 3. Temsr 3.1., 3.2., 3.3.
npodeccHoHaBbHOE | Pasnen 4. Temn1 4.1.,4.2., 4.3.
JUYHOCTHO® Pa3sBUTHE, | Pazyien 8. Tema 8.1
MpeANPUHUMATEIBCKYIO

JeSTeIILHOCTD

B npodeccuoHanbHOl  cdepe,

WCIIOJIE30BATh 3HAHUS 1o

[IpaBOBOM 151 ¢buHaHCOBOM

TPaMOTHOCTH

B pa3IMYHBIX YKU3HEHHBIX

CUTYaITUIX

OK 04. OddextnBHO | Pazmen 2. Temsl 2.1., 2.2., 2.3.

B3alMO/JICIiCTBOBaTh U paboTaTh
B KOJIJICKTUBE U KOMaHJE

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasmen 5. Temer 5.1., 5.2., 5.3.

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

OK 05. OcymecTBisTh yCTHYIO
U MUCBMCHHYIO KOMMYHUKAIIUIO

Ha TOCYAapCTBEHHOM  SI3bIKE
Poccuiickoi denepanun C
y4eTOM 0CcoOeHHOCTEH
COLIMAILHOTO

H KYJIbTYPHOT'O KOHTCKCTa

Paznen 1.

Paznen 2. Tems1 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. Temsr 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. CopeicTBOBaThH

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

YCTHBIH OIIPOC;
(pOHTANIBHBIH OIpOC;
HaAOJIFOIcHUE

3a BBIIIOJTHEHHEM
1a00paTOpHBIX PadoT;
MPAaKTHYECKHE PaOOTHI
(pemenue
KaueCTBEHHBIX

U PacUYETHBIX 3a/1a4);
TECTUPOBAHUE;
HaOJr0/IeHNE M OLICHKA|
MOJATOTOBKH  JIEITOBOM
WTPHI;

BBINIOJIHEHUE 3aJaHUU
IIPOMEKYTOYHON
aTTecTaluu
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COXPAHEHUIO OKpY>Karolen
Cpenpl, pecypcocOepereHHIO,
MIPUMEHSITh 3HaHUA 00
W3MEHEHUHU KIIMMata, MPUHIUIIBI
OepexKIIMBOTO MIPOU3BO/JICTBA,
3¢ (eKTHBHO  JCWCTBOBaTH B
Ype3BhIYAITHBIX CUTYAIHIX

Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Tems1 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 7. Temnr 7.1, 7.2
Paznen 8. Tema 8.1
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