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) HIOSACHUTEJIBHAS 3AITUCKA

PaGouas mporpamma no yue6HoMy npeamery «Puznkay (6a30BbIi YPOBEHb) pa3paboTaHa B COOTBETCTBUU C HOPMATHB-
HBIMH aKTaMHU:
- ®epepanbHblil 3aK0H 0T 29.12.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoii eaepaumy (¢ mocaeayOnuMH
U3MEHEHUSIMU );
- [Ipuka3z MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «OO0 yTBepkieHUN
benepabHOro roCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEHEro 001Iero 00pa3oBaHus» (C MOCIETYIO-
UMY U3MEHEHUSIMHU )
- IIpuka3 MunucrtepctBa npocsenienus Poccuiickoii @enepanuu ot 28.12.2018 Ne 345 «O ®DenepanbHOM NEpeyHe
y4eOHUKOB, PEKOMEHTyEMbIX K UCIIOIb30BAHUIO MPU PEATH3AIMN UMEIOIIUX TOCYIAPCTBEHHYIO aKKPEIUTAIIIIO 00-
pa3oBaTENIbHBIX IPOrPaMM Ha4aJIbHOTO OOILEro, OCHOBHOTO OOIIEro, CPEAHET0 001Iero o0pa3oBaHus»;
- CanurapHo-3nuieMuosornueckre npasmia u HopMatusel CanlluH 2.4.2.2821-10 «CanutapHo-3111€MUOIOTHYE-
cKkue TpeOOBaHUs K YCIOBUSIM U OpraHU3aIMyi 00yueHHs B 00111€00pa30BaTEIbHBIX YUPEIKICHUIXY, YTBEPKICHHbIC
[TocTanoBiienrem I TaBHOTO TOCYAAPCTBEHHOTO caHUTApHOTO Bpaya PD ot 29.12.2010 Ne 189;
- [IpumepHas ocHOBHasi oOpa3oBaTebHas MporpaMma CpeHero oo1iero oopasoBanus, oo0peHa pemeHueM deme-
PaJIbHOTO Y4eOHO-METOAMYECKOTO 00beAMHEHHUS 110 00111eMy 00pa3oBaHuto (MPoTOoKOoI 3acenanus ot 28.06.2016 Ne
2/16-3);
[Ipennaraemas pabouasi mporpamma 1o (u3uKe i cpeHen 001eo0pa3oBaTeIbHOMN KOl peau3yeTcsl TP UCIO0JIb30-
Banuu yaeOHUKoB « DU3NKA» ms 10 u 11 kmaccoB 6azoBoro ypoBHs aBTopoB [.51. Msakumes, M.A. [lerposa, C.B.
Cremnanos, B.®. Komucapos, A.A. 3abonotckuii, B.B. KynpsiBues. non penakiueit B.B. Kynpsisuesa. YueOnuk npegna-
3HaueH Jyuis yyammxces 10 kmaccoB, n3yyaromux Gu3NKy Ha 6a30BOM ypOBHE, CO3/1aH C YYETOM COBPEMEHHBIX HAYIHBIX
MPEICTABJICHUM.
Ilesn nporpamMmsi:
—CHUCTEMAaTUYECKOEe N3YUCHHUE CBOMCTB, 3aKOHOB, SIBICHUN U OOBEKTOB OKPYIKAIOIIETO MUPA;
-(opMUpOBaHNE HAYYHBIX MPEACTABICHUN O (PU3UUECKUX MPOIEccax
—pa3BUTHE JJOTUUECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, aHATTUTUIECKON JIOTUKH;
—IOATrOTOBKA arapara, yisl U3y4eHUs CMEXHBIX JTUCIUILINH,
—BOCIUTaHUE CPEACTBAMH HAYUHBIX MIPEACTABICHUN KYJIbTYPhI JUYHOCTH;
—OTHOIIEHHUE K (PU3MKE KaK K 4acTH 0OIIEeYesIOBEUECKON KyIbTYPhl UEPE3 3HAKOMCTBO C UCTOPHUEH €€ pa3BUTHS;



OcHoBHBIE 321a4U:
—o0ecmeunTh ypOBHEBYIO nu(depeHITHAIIIO B X0/1¢ 00yUICHUS;
—obecmeunTh 0a3y 3HaHWMA, JOCTATOYHYIO JIJIST TPOIOJDKEHUS 00pa30BaHMS;
—c(hopMHUPOBATH YCTOWYUBHIA HHTEPEC YUAIIUXCS K MPEIMETY;
—BBISIBUTH U PA3BUTh MAaTEMaTHYECKHE, ECTECTBEHHOHAYYHBIC M TBOPUYECKUE CITIOCOOHOCTH;

Oco0eHHOCTSMH M3J10KCHUS COACPKAHUS KYpPCa SAABJISIIOTCH:

* COOJIIO/ICHHE MMPEEMCTBEHHOCTH B OTHOILICEHUU BBEJICHHBIX B 7—9 Ki1accax onpeneneHuil Gu3nueckux Belu-
Y1H, 0003HaYCHUH, POPMYIUPOBOK (PU3NUECKUX 3aKOHOB, UCIIOJIb30BAaHUE MPUBBIYHOTO /I 00YYAIONIUXCS TUIaKTHYE-
CKOI'0 armapara;

* OMMCaHUE CBEJICHUN U UHTEPECHBIX (PAaKTOB U3 UCTOPUU Pa3BUTHUS (PU3UKU, POJIU POCCUNCKUX YUCHBIX B OT-
KPBITUSIX U TEXHUYECKUX U300pETEHUSIX MUPOBOTO YPOBHS, IOCTHKEHUI COBPEMEHHON (DU3UKU U TEXHUKU;

* eJIMHAs METOJMYECKasi CXeMa M3JI0’KEHUS MaTepuaia Kypca: OT 3HAKOMCTBA C (PU3UUYECKUMHU SIBJICHUSIMU U
nporeccaMu J10 (GOpMYyJIUPOBKH OCHOBHBIX 3aKOHOB M PACCMOTPEHHUS UX TEXHUYECKUX TPUMEHECHU;

* ypoBHeBas qgudepeHuanms yueOHoro MaTepraia: B Kypce npeAcTaBiieH MaTepuall (B BUAE OTJICIbHbBIX
dbparmeHToB WM naparpadoB) IS y4alUXCs, KOTOPhIE HHTEPECYIOTCS MPEIMETOM, CTPEMSITCS PACIIUPUTH CBOU 3HAHUS
u moArotoButhes k EI'D no usuke;

* KCTOJIb30BAHKE €IMHOM CUCTEMBI 3a/laHuil, TU(HepeHIIMPOBAHHBIX 110 YPOBHIO CJI0KHOCTH: BOIIPOCOB MOCIIE
naparpadoB, BOIIPOCOB JJIsl 00CYKACHUS, TPUMEPOB PEIICHUS 3a/1a4, PACUETHBIX 3a71a4, TeM pedepaToB U IPOCKTOB;

* IUPOKAsi JEMOHCTPAIUS MPOSIBICHUN (PU3NUECKUX 3aKOHOMEPHOCTEH B OBITY U TEXHUKE, 00CYXKIEHUE IKOJIO-
THYECKUX MPOOJIeM U MyTeH UX PellIeHus, CBsI3el (DU3UKU C APYTUMHU €CTECTBEHHBIMH HAYKaMU;

* IOJIMTEXHUYECKAsI HAIIPABJIEHHOCTh KypCa: paCCMOTPEHHUE YCTPOUCTBA U IPUHLIUIIA JEUCTBUS Pa3IMUHbIX
TEXHUYECKUX O0OBEKTOB C UCIOJIb30BaHUEM (DU3UUECKUX 3aKOHOB,;

* U3JI0KEHUE TEOPETUIECKOTO MaTepHraia MPOBOIUTCS C MTOMOIIBIO HEOOX0IMMOTO MUHUMYMa MaTeMaTuye-
CKUX CPEJICTB, HO 0053aTENIbHO C TIPUBEACHUEM JI0KA3aTEIHHOM 0a3bl 11 (PU3NIECKUX TCOPUH WITH 3aKOHOB,;

* IPOBEJICHUE DKCIIEPUMEHTAIIBHBIX UCCIEAOBAHUMN U IMTPOECKTHOM AEATEIBHOCTH B LEIAX OCBOCHUSI KOMMYHUKA-
TUBHBIX YHUBEPCAIbHBIX YU€OHBIX JE€HCTBUM.

HeassMmu u3yyeHuss GU3UKM B CPeTHEH LIKOJIE ABJISIOTCH:



* popMupoBaHue y 00y9aronuxcsi YMEHHs BUACTh M IOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAUUMOCTh (pu3nde-
CKOTO 3HaHUS JJI KaKIOTO YeJIOBEKa, HE3aBUCUMO OT €T0 MPOodheCCUOHATBHOM MEATeTLHOCTH; YMEHHUHA pa3iudaTh (GaKkThl
Y OIICHKH, CPAaBHUBAThH OIICHOUYHBIC BBIBOJIbI, YCTAHABIMBATH UX CBS3h C KPUTEPUSIMH OIEHOK, (DOPMYIUPOBATH K 0OOCHO-
BBIBaTh COOCTBEHHYIO MO3UIIHUIO;

* (hopmupoBanme y 00yUyaronmxcs HeJI0CTHOTO MPEACTABICHUS O MUPE U PO (PU3UKU B CO3TAHUH COBPEMEH-
HOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHHUSI OOBICHATH TOBEJACHNE OOBEKTOB U MIPOIIECCHI OKPYKAIOIEH JeHCTBU-
TEJIbHOCTH — MPUPOJIHOM, COLIUATIBHOM, KYJIbTYPHOU, TEXHUUECKOU CPEIbl, UCIIOB3YS JIsl 3TOr0 (PU3NYECKUE 3HAHMUS;

* mpuoOpeTeHrne 00yJarouMMHUCS ONIbITa Pa3HOOOPa3HOM AESTENBHOCTH, ONbITA TO3HAHUS U CAMOIIO3HAHUS;
KJTFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEMN ), UMEIONIUX YHUBEPCAIBLHOE 3HAUCHHE JIJISl PA3IMYHbBIX BUIOB JIEsI-
TEJIbHOCTH, — HABBIKOB PEILICHUS MPOOJIEM, MPUHATHS pEIICHUH, MOKMCKa, aHallM3a U 00paboTKK nH(MOpMaIUK, KOMMYHU-
KaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYIHUYECTBA, dPPEKTUBHOTO 1 O€30M1aCHOTO UCIIOJIH30BAHUS PA3TUYHBIX
TEXHUYECKUX YCTPOMCTB;

* OBJIQJICHUE CUCTEMOM HayYHBIX 3HaHUN O (PU3HMUECKUX CBOMCTBAX OKPY’KAIOIIETO MHUpa, 00 OCHOBHBIX (HH3H-
YECKHUX 3aKOHAX U 0 COc00aX UX UCIOIb30BaHUs B MPAKTUYECKOM JKU3HHU.



OINIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
JlanHas paGodasi mporpaMma COCTaBJieHa Ha OCHOBE IIPUMEPHOM MPOTPaMMBI cpeaHeTo(TI0JIHOTO) 0011Iero 0opaso-
BaHUs, a Takxke nporpammbl M.A. [lerpoBoii u WU.I'. Kynukosa (cm.: Pabouas nporpamma: ®@usrika bazossiil yposens 10-
11 kn. / cocraButenn M.A. TlerpoBa u U.I". KynukoB — 1-e uzmanue — M.: Jlpoda, 2019) ccputka Ha 2IEKTPOHHYIO BEPCHUIO
Ha caiite m3matenscTBa https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-peryshkina-fizika-10-
11-b predmet-fizika_type-rabochaya-programma/.
—KonuuectBo yueOHBIX yacoB: B roj —70 yacoB (24aca B Heemno, 35 yueOHbIX Henenb), 3a 10 u 11 kimaccsr 140

4acoB
—@DopMBbI IPOMEKYTOUHON ¥ UTOTOBOM aTTECTALIMU: KOHTPOJIbHBIE pabOThI, CAMOCTOSATEIbHBIE PAOOTHI, TECTHI.
—YpoBeHb 00ydeHHUs1 — 0Oa30BBIH.
—Cpok peanusanuu padodeil yueOHOM MporpaMMbl — JBa roja.
Kypc noctpoen Ha ocHOBe 6a30B0ii porpammel. [IpenogaBanue Begercs no yueouunky «duszuka-10» Astop I'. S.
Msikumie, M.A. [lerpoBa u np —M.:IIpocsemienue 2020 r. [Iporpamma paccuutana Ha 2 4 B HEJICIIO
Kypc noctpoen Ha ocHOBe 0a30B0il mporpammel. [IpenogaBanue Beaercs no yueounuky «Puzuka-11» Asrop I'. S.
Mskumes, M.A. Tletposa u np —M.:Ilpocsemenne 2020 r. [Iporpamma paccuntana Ha 2 9 B HEACIIO

CIIMCOK JIMNTEPATYPbI

1. Msaxumes I'. 5., M.A. IlerpoBa ®u3uka: yued. 6a3oBoro ypoBHs ajist 10 k1. 001ieo0pa3oBar. yupexaeHuit /
I'. . Msxumme, M.A. IlerpoBa. — 2-e usn. ctepeotuninoe — M.: Jlpoda, 2020. — 400 c.

2. Msaxumes I'. 5., M.A. IlerpoBa ®u3suka: yue6. 6azoBoro ypoBHs s 11 k1. 061meo0pa3oBat. yupexxaeHui /
I'. . Msxkume, M.A. [lerpoBa. — 2-e uzn. crepeotuninoe — M.: Jlpoda, 2020. — 420 c.

3. M.A. IletpoBa, N.I'. KynukoBa Pabouune nporpammsl ¢pusuka ba3zossiit ypoens 10-11 kiaccsr, M.: [Ipoda,
2019. — 93 c.

4 M.A. ITetpoga, B.B. KynpsBiues. Meroanueckoe mocoobue k yueoHuky ¢usuku 10 kiace, M.: Jlpoda, 2019. —
257 c.

5 M.A. IlerpoBa, B.B. KyapsisiieB. Meroanueckoe nocobue k yueonnky ¢usuku 11 kmacc, M.: JIpoda, 2020. —
320 c.

6. Caypos 1O. A. ®usuka B 10 kinacce: Mmogenu ypokoB: KH. i yuutens / FO. A. Caypos. — M.: [Ipocenienue,
2005. — 256 c.

7. Caypos 1O. A. ®usuka B 11 knacce: Mmoaenu ypokoB: kKH. juis yuurtens / FO. A. Caypos. — M.: [Ipocsenienue,
2005. — 271 c.
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INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUA ®U3UKHU

JINYHOCTHBIMH pe3yJIbTaTaMu 00y4YeHHsl (PM3HKe B CPeIHell IKoJIe ABISIOTC:

* B c(hepe OTHOLIEHUH 00ydaroumxcs K cede, K CBOeMy 3J0pOBbIO, K IIO3HAHUIO ce0s1 — OpUEHTALUs Ha JTOCTUKEHHE JINYHOTO CYACThS, peasiu-
3allMI0 MMO3UTUBHBIX JKU3HEHHBIX NEPCIEKTHUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTb K JIMYHOCTHOMY CaMOOIIpeiese-
HUIO, CIIOCOOHOCTb CTaBUTh LI U CTPOUTD KU3HEHHBIE MJIaHbl; TOTOBHOCTh M CIIOCOOHOCTh 00ecreuuTh ce0e U CBOUM OJIU3KUM JOCTONHYIO
JKU3Hb B IPOILIECCE CAMOCTOSITEIbHOM, TBOPUECKONH U OTBETCTBEHHOM JESTENBHOCTHU, K OTCTAaWBAHUIO JINYHOI'O JIOCTOMHCTBA, COOCTBEHHOIO
MHEHHS, BbIPAa0aThIBaTh COOCTBEHHYIO MO3MIIMIO 110 OTHOILIEHHUIO K OOLIECTBEHHO-MIOJUTUYECKUM COOBITHSIM MPOLUIOr0 M HACTOSIIEro Ha Oc-
HOBE OCO3HAHMS M OCMBICICHUS UICTOPHUH, JYXOBHBIX LIEHHOCTEW U TOCTHKEHUI Halllel CTpaHbl, K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOT-
BETCTBUHU C OOIIEYEIIOBEUECKUMH LIECHHOCTSAMH U HJleaJIaMU TPaKJaHCKOTro OOIIeCTBa; IPUHATHE U peau3aliio EHHOCTE! 310 pOBOro u 6es-
OIIaCHOT0 00pa3a XKHU3HH, OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY U IICUXOJIOTHYECKOMY 3]10-
POBBIO;

* B cepe oTHOLIEHHH oOyuaromuxcs k Poccun kak k Ponune (OredecTBy) — poccuiickast HIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCHI-
CKOM MAEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOM OOITHOCTH POCCUICKOT0O HAapoaa U Cyas0e
Poccun, natproTusM, TOTOBHOCTH K CiIy>kKeHHI0O OTEUeCTBY, €ro 3allUTe; YBaXKEHHUE K CBOEMY HApO1y, YyBCTBO OTBETCTBEHHOCTH nepea Poau-
HOM, TOPIOCTh 3a CBOM Kpall, cBOr0 PonnHy, 3a mponuioe n HacTosllee MHOTOHAMOHAIBHOIO Hapoaa Poccun, yBakeHne rocyjapCTBEHHBIX
cuMBOJIOB(TepO, iar, ruMH); GOpMHUPOBAHHE YBAXKEHHS K PyCCKOMY SI3bIKY KaK IOCyIapCTBEHHOMY si3bIKy Poccuiickoii denepanuu, sBisio-
IeMycsi OCHOBOM POCCHICKOM MIEHTHYHOCTH U TJIaBHBIM (DaKTOpOM HAllMOHAJIBHOTO CaMOOIPE/IEIeHNUs; BOCIIMTAaHUE YBAXKEHUS K KYJIbTYpe,
A3bIKaM, TPAIULUSAM U 00bIYasiM HapoJI0B, MpokuBaroIuX B Poccuiickoit denepannu;

* B cpepe OTHOIIEHUI 00yUarOMMXCs K 3aKOHY, FOCYJapCTBY U K I'Pa)kJJaHCKOMY OOIIECTBY — I'pakJJaHCTBEHHOCTh, IPa)/IaHCKas MO3ULHS
AaKTUBHOT'O U OTBETCTBEHHOIO WIEHA POCCUIICKOr0 00IIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa U 00s3aHHOCTH, YBaKAOIIETO 3a-
KOH U NPaBOMOPSA0K, OCO3HAHHO MPUHUMAIOLIETO TPAAUIIMOHHbIE HAIIMOHAJIBHBIE U O0IIeYeI0BEYECKHe TYMAHUCTHUECKUE U JIEMOKpaTHye-
CKH€ IIEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HU; MPU3HAHNE HEOTUYKJa€MOCTH OCHOBHBIX IIPaB U CBOOO/] YellOBEKa, KOTOPhIE
NPUHAAIEKAT KAKIAOMY OT POXKACHHUS, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX MpaB M CBOOO] 0€3 HapyIIeHUs IpaB U CBOOOJ IPYrUX
JIMI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa M CBOOOJBI YEJIOBEKA U I'pakJaHWHA COIVIACHO OOIIENPU3HAHHBIM MPUHIMIIAM U HOpMaMm
MEXYHapOJHOI0 IIpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmen Poccuniickoit @enepanyu, npaBoBasi ¥ NOJUTHYECKAs TPAMOTHOCTh; MUPOBO33pe-
HUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOE Ha JIMaJIore KyJIbTyp, a TaKKe pas-
JUYHBIX (OpPM OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOEr0 MecTa B MOJHUKYJIbTYPHOM MHpPE; MHTEPUOPU3AIUS IIEHHOCTEH 1eMOKpaTHH U
COLIMAJILHOM COJIMAAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHHUH B IPYIIE WIM COLMAIbHOW OpraHu3alun; TOTOBHOCTb
00y4aromuxcst K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUHU PEUICHUH, 3aTParuBaloLINX MPaBa U HHTEPECHI, B TOM YHCJE B Pa3IUYHBIX (opMax
OOINECTBCHHOM CaMOOPTaHU3AINH, CAMOYIIPABIICHNUS, OOIIECTBEHHO3HAYMMO# IeSITeIbHOCTH; TIPUBEPKCHHOCTD HISIM HHTEPHAI[HOHAM3MA,




JpY>XObl, paBEHCTBA, B3aMMOIIOMOIIY HAPOI0B; BOCITUTAHNE YBAKUTEIHHOT'O OTHOILICHHSI K HAIIMOHAJIbHOMY JIOCTOMHCTBY JIFOJICH, UX UyBCTBaM,
PEIUTHO3HBIM YOSKIEHUAM; TOTOBHOCTh O0Y4aIOLIUXCsl IPOTUBOCTOATH UI€0JOTHUH 3KCTPEMU3MA, HallMOHATIN3Ma, KCeHO(POOUH, KOPPYIILUH,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAIIBHBIM SIBICHUSM;

* B chepe OTHOIIEHUH 00Yy4arOLIMXCsl C OKPYKAIOIIKMMU JIF0IbMU — HPABCTBEHHOE CO3HAHME U TIOBEICHUE HA OCHOBE YCBOCHMs 00OLIeuesioBe-
YEeCKUX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEIEHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTH BECTH AMAJIOT C JAPYTHMHU
JIOIBMH, JIOCTUraTh B HEM B3aMMOIIOHMMAaHUS, HaXOAUTh OOLIME LEJM U COTPYAHHUYATh JUIl UX JOCTUIKEHUS; IPUHATHE T'YMAaHUCTUYECKUX
[IEHHOCTEW, 0CO3HAHHOE, YBAXKUTEIBHOE U I0OpOKETaTeIbHOE OTHOLICHHS K APYTrOMY Y€I0BEKY, €r0 MHEHUIO, MUPOBO33PEHHIO; CIIOCOOHOCTEH
K COIIEPEXKUBAHUIO U (POPMHUPOBAHNUS IIO3UTUBHOTO OTHOLIEHMSI K JIFOJSIM, B TOM YHUCJIE K JIMLIAM C OTPAHUYEHHBIMHU BO3MOYKHOCTSIMH 3/10pPOBbsI
U MHBaJIM/1aM; Oepe’KHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILEHHE K (PU3MUECKOMY U IICUXOJOTMYECKOMY 30pPOBBIO APYIHX JIIOJEH, yMe-
HUE 0Ka3bIBaTh MEPBYIO IIOMOIIIb; (HOPMHUPOBAHKUE BbIPAKEHHOW B IOBEICHUHM HPAaBCTBEHHON MO3UIIMU, B TOM UHCJIE CIOCOOHOCTHU K CO3HATENb-
HOMY BbIOOpY 100pa, HPAaBCTBEHHOI'O CO3HAHUS U MOBEACHUS Ha OCHOBE YCBOEGHHUS OOIIEYETIOBEYECKMX LIEHHOCTEH U HPaBCTBEHHBIX UYBCTB
(uecTH, 1onra, CIpaBeJIMBOCTH, MUJIOCEPANS U APYKETIOOMS ); KOMIETEHLIUN COTPYAHUYECTBA CO CBEPCTHUKAMM, IE€TbMHU MJIAJIILIET0 BO3PacTa,
B3pOCJBIMHU B 00pa30BaTeIbHOM, O0IIECTBEHHOOIE3HOM, yUeOHO-1CCIe10BaTeNbCKOM, IPOEKTHON U IPYTUX BUJIAX JESITEIbHOCTH;

* B chepe OTHOMICHUH OOYYaIOUINXCS K OKPYKAIOIIEMY MHPY, K )KUBOW HMPUPOE, XYI0KECTBEHHON KYJIbType — MHUPOBO33PEHHE, COOTBET-
CTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYMMOCTb HayKH, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPUYECTBY, BJIaZICHUE JOCTO-
BEPHOI nHpOpMaNKEH O ePeIOBBIX JOCTH)KEHUSIX M OTKPBITUSX MUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MHpa 1 001IecTBa; TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHMIO, HA MPOTSKEHUN BCEH KU3HM,
CO3HATEJIbHOE OTHOIEHHE K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO yCIIEUTHON Mpo(eCCUOHAIbHON 1 00IIECTBEHHON I€ATENbHOCTH; KO-
Joruyeckas KyibTypa, OepexxHoe OTHOUICHUs K POAHOM 3emie, NpUpoaHbIM OorarcTBaM Poccuu M Mupa, MOHMMaHUE BIMSHUS COLUAIIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATIbHON CPe/ibl, OTBETCTBEHHOCTH 33 COCTOSIHME IPUPOIHBIX PECYPCOB, YMEHHUH U
HaBBIKOB Pa3yMHOT'0 ITPUPOIOTIONIb30BAaHMS, HETEPIIMMOT0 OTHOILIEHHS K ASHCTBUAM, IPUHOCSIIUM Bpe]l SKOJIOTHUH; IPHOOPETEHHE OIIbITa IKO-
JIOTO-HAIPABJIEHHOM JIEATEIIbHOCTH; 3CTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YyCTPOMCTBY COOCTBEHHOTO OBITa;

* B c(hepe OTHOIIEHUH 0Oyyarommxcsi K Tpyay, B cepe COlHaTbHO-?PKOHOMUYECKMX OTHOLIEHUH — yBa)KeHHE BceX (opM COOCTBEHHOCTH,
TOTOBHOCTbD K 3aIIMTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BbIOOp OyayIiei npodeccuu Kak myTh U COco0 peann3auy COOCTBEHHbIX )KU3HEH-
HBIX TUIAHOB; TOTOBHOCTH O0yYaroImuXxcs K Tpy10BOH MPpOo(eCCHOHAIBHON IETeTbHOCTH /1JIsl HOATOTOBKHU K PELICHUIO JIMUHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAMOHABHBIX PO0JIeM; NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOASAM TPYyHa, TPYAOBBIM JTOCTHIKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIEHUE K pa3HbIM BUJIaM TPYIOBOH JIEATENbHOCTH, TOTOBHOCTh K CaMOOOCITY>KHBaHHUIO,
BKJIFOYasi OOYYEHHE W BBITOJTHEHUE JJOMAITHUX 00S3aHHOCTEH.

MertanpeameTHble pe3yJbTaThl 00yueHHs (U3MKE B CpeIHEN IIKOJIE MPECTaBIEHbI TPEMsI TPYIIIIaMU YHUBEPCAIbHBIX YU€OHBIX JI€HCTBUH.
PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
BbinycKHUK Hay4uTCH:

* CaMOCTOSITEIHHO OMPEACIATH IIeNIN, CTABUTH U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AEITETbHOCTH U JKU3HEHHBIX CUTY-
anuax;



* OIICHHUBATh PECYPChI, B TOM YHCIIE BpeMs U IpyrHe HeMaTepHuaibHbIE pecypChbl, HEOOXOAUMBIE ISl TOCTHKEHHS ITOCTABICHHON paHee LeH;

* COMOCTABIATh UMEIOLIMECS BO3MOKHOCTH U HEOOXOJUMBIE JUIsl JOCTHXKEHUS L€ PECYPCHI;

* OpraHMU30BbIBATh APPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHKEHUS MOCTABICHHOM LENH;

* OIIPENENSATh HECKOJIBKO IYTEW JOCTHKEHUS IIOCTAaBICHHON LIENH;

* BBIOMPATh ONTHUMAJIbHBIN YTh JOCTHXKEHHS LIETTH ¢ Y4eTOM 3(p(PEeKTUBHOCTH PacX0J0BAHNUS PECYPCOB i OCHOBBIBASICh HA COOOPAKECHUAX ITUKU
U MOpalu;

* 3371aBaTh [1apaMeTPbl U KPUTEPUH, TI0 KOTOPBIM MOXKHO ONPEACIINUTD, YTO LIEJIb JOCTUTHYTA,;

* COIIOCTABIIATH IIOJYYEHHBIN PE3YyJIbTAaT JEATEIBHOCTH C ITOCTABIEHHON paHee LENbIO;

* OLICHUBATh MOCIIEACTBUS JOCTHKEHMSI TOCTABICHHOM LIEJINB y4eOHON JesTeNbHOCTH, COOCTBEHHOMN JKU3HU U KU3HU OKPYXKAIOIIUX JHOIEH.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCcTBUS

BbINYCKHUK HAYYHTCS:

* KPUTHYCCKHU OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIUIO C PA3HBIX MO3UIINI;

* pacro3HaBaTh U GUKCHPOBATH IPOTHBOPEUHsI B HHPOPMAIIMOHHBIX HCTOUHHKAX

* HCII0JIb30BaTh PA3IMYHBIC MOJICIbHO-CXEMATHYCCKUE CPEACTBA IS MPEACTABICHUS BIIBICHHBIX B HH()OPMALMOHHBIX HCTOYHUKAX ITPOTH-
BOPEUN;

* OCYIIIECTBIIATh Pa3BEPHYTHI HHPOPMAIIMOHHBIN TTOUCK U CTAaBUTh Ha €r0 OCHOBE HOBBIC (YUCOHBIC U TTO3HABATEIILHBIC)

3a/1a4u;

* MCKaTh M HAXOJUTh O0OOIIECHHBIE CITOCOOBI PEIICHHS 3a/1a4;

* IPUBOINTH KPUTUYECKHE apT'YMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CY)K/ICHHSI, TAK ¥ B OTHOIICHUH JICHCTBHUI U CY)KICHUU JIPYTroro;

* aHAJIM3UPOBATH M MTPEOOPA30BBIBATH MPOOJIEMHO-TIPOTUBOPEUYHBHIC CUTYAITUH,

* BBIXOJIUTH 32 PaMKH YI€OHOTO MPEMETa U OCYIICCTBIISATE ISJICHATIPABICHHBIN TOMCK BO3MOKHOCTEH MTUPOKOTO TIEPEHOCA CPEJICTB U CIOCO-
0OB JCHCTBHS,

* BBICTpanBaTh HHANBUAYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHHUS CO CTOPOHBI IPYTHX YUACTHUKOB U PECYPCHBIE OTpa-
HUYECHUS;

* MEHSATH U yJCP)KHBATh Pa3HbIC MO3UIMH B ITO3HABATEIILHON ACATEILHOCTH (OBITh YUEHHKOM U yaHuTeNeM; (GOPMYIHPOBaTh 00pa30BaTEeIbHBIN
3aIpoC U BBIMOJIHATH KOHCYJIbTATUBHBIE (DYHKITUH CAMOCTOSTEIILHO; CTABUTH MPOOJIeMy U paboTaTh HAJl €€ PEIICHUEM; YIIPABJISATH COBMECTHOM
MI03HABATEIBHOM JCSITEIbHOCTHIO U IO JUUHATHCS).

KoMMyHuKaTHBHBIE YHUBepcaIbHbIe yueOHbIe AeiicTBUS

BbINYCKHUK HAYYHTCS:



* OCYIIECTBIISATH JICTOBYI0 KOMMYHHUKAIINIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIliH, TaK U 3a
ee ImpeeaMu);

* IPY OCYIIECTBJICHUU IPYMIIOBON paObOTHI OBITH KaK PYKOBOJIUTENEM, TaK U WICHOM IMPOCKTHON KOMaH bl B Pa3HBIX POJIAX (TEHEpaTOPOM UICH,
KPUTHKOM, UCIIOJIHUTENIEM, IPE3CHTYIOIINM U T. [1.);

* pPa3BEpHYTO, JOTMYHO U TOYHO MU3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHHEM a/IeKBATHBIX (YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

* pacnio3HaBaTh KOH(PJIMKTOT€HHbIE CUTYAllMH U IPEJOTBPAIaTh KOH(MDIUKTHI 10 UX aKTUBHOU (pa3bl;

* KOOPAMHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX BUPTYaJIbHOT'O B3aUMOICHCTBHUS (MM COUYETAHHS PEATHHOTO M BUPTYaJIbHOTO);

* COTJIaCOBBIBAThH MO3UIMH YWICHOB KOMaH bl B IIpoliecce paboThl HaJ OOLIUM MPOAYKTOM/PELICHUEM;

* IPEACTABIATH MYyOIUYHO PE3YNIbTAaThl MHANBUAYAIBHON U IPYNIIOBON AEATEILHOCTH KaK Mepe]] 3HAaKOMOM, TaK U Mepe/l He3HaAKOMOI ayAuTo-
puew;

* noAOUpaTh MapTHEPOB JAJIS AETOBONM KOMMYHHUKAIIMHM UCXO/ISl U3 COOOpaKEHHUM pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMYHBIX CUMITATUH;
* BOCIIPUHUMATH KPUTUYECKHE 3aMeUaHmsl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U €MKO (hOpMYITHPOBATh KaK KPUTUYECKUE, TaK U 0JOOpPHUTENbHbIC 3aMeUaHus B aJipec IPYrux JoJei B paMKax JIeJI0BOM U oOpa3oBa-
TEJIbHOW KOMMYHHKAIIMH, H30€rast IPH TOM JINYHOCTHBIX OLEHOYHBIX CYXKICHUH.

Hpe)IMeTHI)Ie PeE3YJIbTAThI

BoinyckHuK Ha 6a30BOM YPOBHE HAYUUTCS:

* JIGMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (HU3HUKHU B (POPMHUPOBAHNH COBPEMEHHON HAyUYHOUW KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHBIX
TEXHHUKU U TEXHOJIOTHI, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJIEH;

* MOKa3bIBaTh HA MPUMEPAX B3aUMOCBS3b MEXKIY (DU3UKON U APYTUMHU €CTECTBEHHBIMU HayKaMU;

* YCTAaHABJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUYHBIX SIBICHUN U MPUMEHSITh OCHOBHBIE (PU3MUECKUE MOJIEIH JIJIsl UX OMUCAHUS U OOBSICHEHHUS;
* HCIIOJIb30BaTh MHGOPMAIUIO (HU3MUYECKOTO COACPNKAHUS MPHU PEHICHUH y4eOHBIX, MPAKTHUECKUX, MPOCKTHBIX U MCCIEA0BATEIbCKHUX 3a/ad,
UHTErpUpys HHHOPMAITUIO U3 Pa3JINYHBIX HCTOYHUKOB U KPUTUUYECKU €€ OIICHUBAS;

* pa3nuyaTh ¥ yMETh UCIOJIb30BaTh B y4eOHO-UCCIIEIOBATENHCKOM AESITENFHOCTA METOIBI HAYYHOTO MCCleA0BaHus (Ha0t0IeHne, ON1caHue,
U3MEpEHHe, SKCIIEPUMEHT, BBIABUKCHHUE TUTIOTE3bI, MOJICIMPOBAHKE | T. 1.) U (HOPMBI HAyYHOTO MO3HaHUS ((haKThl, 3aKOHBI, TEOPUH ), TEMOH-
CTpUpPYs Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM MTO3HAHUU;

* IPOBOJIUTH TMPSIMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BETUYHH, BEIOMPAs U3MEPUTENbHbBIE TPUOOPHI C YI€TOM HEOOXOAMMON TOUHOCTH
M3MEPEHU, TIIAHUPOBATh XOJ1 U3MEPEHUH, MOJIy4aTh 3HAYEHUE U3MEPSIEMON BETUYUHBI U OLIEHUBATH OTHOCUTEIIBHYIO MOTPEIIHOCTh U3MEpe-
HUs 110 hopmynam;

* BBITIOJTHATH UCCIIEIOBAaHUS 3aBUCHMOCTEH MEX Ty (PM3HUECKUMHU BEIMUUHAMH: IPOBOJIUTH U3MEPEHHUSI 1 OTIPEICIISITH Ha OCHOBE UCCIICIOBAHUS
3HAYEHHE MApPAMETPOB, XAPAKTEPU3YIOLIUX JAHHYIO 3aBUCUMOCTb MEXAY BEJIMYMHAMH, U JI€JIaTh BBIBOJ C YYETOM ITOIPEIIHOCTH U3MEPEHNUN;

* HUCIIOJB30BaTh VISl OMHUCAHMS XapakTepa MPOTEKaHHS (PU3MUECKHX MPOILEeCcCOB (HU3MYECKHUE BETUYUHBI U JEMOHCTPUPOBATH B3aMMOCBS3b
MEXK]1y HUMHU;

* FCTIOJIb30BaTh JIJIs OMTMCAHUS XapaKTepa MPOTeKaHUus (PU3NUECKHUX MPOIIECCOB (PU3NUECKHUE 3aKOHBI C YIETOM I'PAHMI] X TPUMEHUMOCTH;



* pemaTh Ka4eCTBEHHBIE 3a/1a4H (B TOM YMCIIE U MEXIIPEIMETHOTO XapaKTepa), UCTIONb3Ysl MOAEH, (PM3NYECKHe BEIMYUHBI U 3aKOHBI; BHICTpa-
UBaTh JIOTMUYECKU BEPHYIO LIEMOYKY OOBSICHEHUS (JJ0Ka3aTeNbCTBA) PEUI0KEHHOT0 B 3ajjaue Mpouecca(sBiIeHus);

* pemath pacyeTHBIC 33/1a4H C SIBHO 33/IaHHON (PM3UYECKOM MOJEINbI0: Ha OCHOBE aHAJIM3a YCIOBUS 3a/1a4d BBIACIATH (PU3MUECKYIO MOJEIb,
HaXOJUTh (PM3MUECKUE BETUUNHBI U 3aKOHbI, HEOOXOJUMBbIE U JOCTATOUHBIE 11 €€ PEeIleHHs, IPOBOAUTh Pac-ueThl U MPOBEPSTH MOJTyYCHHBIH
pe3ysbTaT;

* YUUTBIBATh IPAHULBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJETEH IPU PELIeHNH (PU3NUYECKUX U MEXKIIPEAMETHBIX 3a/1a4;

* IPUMEHSTH 3HAHUS O TMPUHIMIAX PaOOThl U OCHOBHBIX XapaKTEPUCTHKAX W3YUYEHHBIX MAIINH, TPHOOPOB M APYTHX TEXHUUYECKUX YCTPOUCTB
JUIs PEeLIeHUs IPAKTUYECKUX, Y4eOHO-UCCIIE0BATENIbCKUX U IPOEKTHBIX 3a7ay;

* UCIOJIb30BaTh 3HAHUS O (PU3UYECKUX OOBEKTaX U MpoLEccax B IMOBCEIHEBHOW XHU3HM Ui oOecrneyeHus 0e3011acCHOCTH MpHU 0OpalleHuH ¢
npuOopaMu U TEXHUYECKUMU YCTPONCTBAMHU, /ISl COXPAHEHUS 3/I0pPOBbsl U COONIIOACHUS HOPM SKOJIOTMUECKOI0 IOBEJIEHUSI B OKpYXKarollen
cpene, Ul IPUHATUS PELICHUH B IOBCEAHEBHON )KU3HU.

BbInycKHUK Ha 62a30BOM YPOBHeE MOJIYYUT BO3MOKHOCTb HAYYHThCSH:

* IOHUMATh U OOBSCHSTH IIETOCTHOCTh (PHU3UUECKON TEOPHH, PA3INYaTh IPAHUIIBI €€ TPUMEHUMOCTH U MECTO B PSIIy APYTUX

(bU3nUeCKuX TEOPHIi;

* BJIaJICTh IPUEMAMU ITOCTPOCHUS TEOPETUUECKUX JT0KA3aTEIBbCTB, @ TAKXKE MPOTHO3UPOBAHUS 0COOCHHOCTEH MPOTEKaHUs (PU3MUECKUX SBICHUN
U MPOLIECCOB Ha OCHOBE MOJIyYE€HHBIX TEOPETUUECKUX BBIBOJOB M JOKA3aTEIbCTB;

* XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEK/Iy OCHOBOIOJIAralolliMU HayYHbIMH OHATHUSMU: IPOCTPAHCTBO, BPEMsI, MaTepHsl (BEIIECTBO, [10JIE),
JBUKEHHE, CUIIA, DHEPTHS;

* BBIJIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraloIINUX (PU3NYECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

* CaMOCTOATENBHO MJIAHUPOBATh U IMTPOBOUTH (PU3HUECKUE SIKCIIEPUMEHTHI;

* XapaKTepu30BaTh II100aJIbHbIE MPOOJIEMBI, CTOSIIINE TIEPE]] YEIOBEUECTBOM: IHEPIETUUECKUE, ChIPbEBBIE, SKOJIOTMUYECKHE U pOJib (PU3HUKH B
PELIEHUH ITUX MPOOIIEM;

* pelaTh MPaKTUKO-OPHUEHTHPOBAHHbIE KAUECTBEHHBIE M pacueTHbIE (pU3MUECKHe 3a7aud ¢ BIOOPOM (PHM3MUECKON MOJENTH, UCIOJb3Ys He-
CKOJIBKO (PM3MUECKUX 3aKOHOB M ()OPMYII, CBSA3BIBAIOIINX U3BECTHBIE (PU3NUECKUE BETMUHHBI;

* O0BSICHATH MPUHIIMIIBI pAa0OTHI U XapaKTEPUCTUKU U3yYEHHBIX MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;

* O0OBACHATH YCIOBHS NMPUMEHEHHs (pU3MUYECKHX MOENeH MpH pemeHnn (GU3NYecKux 3a/1ad, HaXOAUTh a/IeKBATHYIO MPEIOKEHHON 3aaue
buznYeCcKyro MOJIeIb, pa3pelaTh NpodaeMy Kak Ha OCHOBE UMEIOLINXCS 3HAHUM, TaK U MPU TOMOIIHU METOJIOB OLIEHKH.

Pu3uKa U eCTeCTBEHHO-HAYYHbII MeTO/] MO3HAHUS NPUPOIBI

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHS TeMbI MO3BOJISIOT:

— JlaBaTh ONpeAeeHNs MOHATUI: (pu3nUecKas BeIMuuHa, (PU3NYecKHil 3aK0H, HaydHas TUIIOTe3a, MOJIEINb B (PU3MKe, FIeMeHTapHas YacTUIa,
(dyHIaMEeHTaTbHOE B3aNMOICHCTBHE;

— IPUBOAUTH PUMEPBI 00BEKTOB U3YyUCHHS (DU3UKH;



— MPUBOANUTH 0a30BbIC (PU3MUECKHUE BETUYHUHBI, KPATHBIC U JOJbHBIC SIMHHIIBI, OCHOBHBIC BUbI (DYHIaMEHTAIBHBIX B3aUMOICHCTBUM, NX Xa-
PaKTEpUCTUKH, PAUyC JECHUCTBHUS;

— ONUCHIBATh U IPUMEHSTH METO/IbI HAYYHOTO HCCIIEOBaHUS B (DU3HUKE;

— JeNaTh BBIBOJBI O TPaHUIAX MPUMEHUMOCTH (PU3UUYECKUX TEOPUM, UX MIPEEMCTBEHHOCTH, CYIIECTBOBAHUHU CBSI3€H U 3aBUCUMOCTEH MEXIY
(GU3HYECKUMU BETHYNHAMU;

— pazinyaTh NpsiMble U KOCBEHHbIE U3MEpEHUs (PU3NUECKUX BEIMYMH; TOHUMATh CMbIC] a0COJIFOTHON U OTHOCUTEIHHOU MOT'PEIIHOCTEeN U3-
MEpEHUS;

— UHTEPHPETUPOBaTh GU3NUYECKYIO HHPOPMAIIHIO, TOTYYCHHYIO U3 Pa3HBIX UCTOYHHUKOB.

Mexanuka

IIpenmerHbie pe3yJIbTaThbl 0CBOCHHS TEMBbI II03BOJISIIOT:

— JlaBaTh ONpeAeIeHUS MOHIATHI: MEXaHUYECKOE IBUJKEHUE, MaTepUajIbHasi TOUKa, TEJI0 OTCYETa, CUCTEMA OTCUETa, TPAEKTOPH S, IOCTYNATENb-
HOE JIBI)KEHUE, BpalllaTeJIbHOe ABHKEHHE, PABHOMEPHOE MPSMOJIUHEHHOE IBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUXKEHHE, CBOOO/I-
HOE I1aJIeHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUYKEHUS, UHEPLIUAJIbHAs CUCTEMA OTCUYETA, UHEPTHOCTb, LIEHTP TSKECTHU, HEBECOMOCTD, I1e-
perpyska, LeHTp Macc, 3aMKHYTasi CUCTEMa, PeaKTUBHOE JBH)KEHHE, YCTOWYMBOE, HEyCTOWUMBOE U Oe3pa3InyHOe paBHOBECHS, [aOCOIIOTHO
YIPYTHil 1 a0COTIOTHO HEYNPYTHii yrapbl] 1, aOCONOTHO TBEPI0E TENO, THAPOCTATHUECKOE IaBIICHHE, KOJeOaTeIbHOE IBIKEHHE, KOJIeOaTeb-
Hasl CUCTEMa, BBIHYKJICHHbIE KOJIeOaHUs, MEXaHUYECKHI PE30HAHC, BOJIHA, BOJIHOBAsI TIOBEPXHOCTb, JIy4, My3bIKaJIbHbIN TOH;

— HCIIOJIb30BaTh TaOJIMYHBIN, FpapUUeCKUi 1 aHATUTUYECKUI CTTOCOOBI OMMCAHUSI MEXaHUUECKOT O ABM>KEHNUS;

— aHAJM3UPOBaTh rPaUKU PaBHOMEPHOTO U PAaBHOYCKOPEHHOT'O MPSMOIMHEHHOTO ABM)KEHHUM, YCIOBUS BOSHUKHOBEHUS CBOOOIHBIX KOJIeha-
HUH B KOJIeOATEIbHBIX CUCTEMAX, 3aBUCHMOCTH MPOEKIIUI CKOPOCTH U YCKOPEHUSI FTApMOHHYECKH KOJIEOITIOIEICSl TOUKU OT BPEMEHH, MPOLIECCHI
IpEeBpalECHHs SHEPTUU IPU TAPMOHUUECKUX KOJIeOaHUX, TOTEPH SHEPTHH B pealbHbIX K0JIeOAaTeNbHbBIX CHCTEMaX, OCOOCHHOCTH PaclpocTpa-
HEHUS MOIEPEYHBIX U MPOJIOJIbHBIX BOJIH B CPE/lax, 3ByKOBBIX BOJH, OCHOBHBIE XapaKTEPUCTUKU 3BYKa;

— MPUBOJUTH OIpeiesIeHUs (PU3NYECKUX BEIMYUH: NIepeMEeleHHe, CKOPOCTb, POUICHHBIN MyTh, CPEIHAS CKOPOCTh, MTHOBEHHAs! CKOPOCTb,
CpeIHsisl MyTeBas CKOPOCTh, CPEe/IHEE YCKOPEHHE, MTHOBEHHOE YCKOPEHHUE, YCKOPEHUE CBOOOJHOTO MaJeHMsI, IEPUO U YacToTa oOpalleHus,
YIJI0Basi CKOPOCTh, LIEHTPOCTPEMUTEILHOE YCKOPEHHUE, Macca, CUjla, CUIIA TSHKECTH, IIEpBast KOCMUYECKasi CKOPOCTb, CHIIA YIIPYTOCTH, BEC TEa,
CUJIa TPEHHUS MOKOSI, CHJIa TPEHUSI CKOJIBKEHHUS, UMITYJIbC MaTepHalbHOM TOUKH, paboTa cuibl, MouiHocTh, KIT/l Mexanu3ma, MexaHudeckas
DHEPrusl, KNHETUYECKasi IHEPIHsl, NOTEHIMAIbHAs SHEPTUsl, MOMEHT CHJIbI, IJIEYO CHJIBI, CHJIa AABJIEHUs, cuila Apxumena, Iepuo, 4acTora u
¢aza koneOaHu, IJIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPaHEHUs; 3alUChIBaTh €IMHUIBI H3MepeHus Ppusnyeckux BenuduH B Cl;

— (opmMynupoBaTh: 3aKOH CIIOKEHHSI CKOPOCTEH, MPUHLIMI (3aKOH) UHEPLUH, 3aKOHbI HbIOTOHA, MPUHIIMIT CYNEPIO3ULIUN CHUJI, TPUHIIHII OT-
HocutenbHocTH ["anues:, 3akonbl Kerepa, 3aK0H COXpaHEHUs! UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOH ['yka, TeopeMy 0 KUHeTHue-
CKOH DHEPruu, 3aKOH COXPAHEHUS MEXaHUYECKOM IHEPTHH, IEPBOE U BTOPOE YCIOBUS PaBHOBECHUS TBEPAOIO TeJA, IPUHIUI MUHUMYMa IIOTEH-
UaIbHOM 3Hepruu, 3akoH [lackans, 3akoH Apxumesa, yclioBue MJIaBaHus Tel, [ypaBHeHHe bepuynu];

— BBIJICJIATH OCHOBHBIE MTPU3HAKH (PU3UYECKUX MOJETEH, UCTIONb3YEMBbIX B MEXaHUKE: MaTepHuajbHasl TOUKA, HHEPLUHUAIbHAS CUCTEMa OTCUETa,
CBOOOJHOE TENO, 3aMKHYTas CUCTEMa, a0COJIOTHO TBEPAOE TeNl0, UealIbHAs KUAKOCTh, TAPMOHUYECKUE KOJIeOaHUsl, IPYKUHHBIA MasTHUK,
MaTeMaTH4eCKUM MasTHUK;



— OIUCBIBATh HKCIEPUMEHTHI: IO U3MEPEHHIO K03 (pULlMeHTa TPEHHUS CKOIBKEHUS, TI0 U3YYEHUIO OCHOBHBIX MOJIOKEHUN CTATHKH U THJIIPO-
CTAaTUKH, 110 HAOJIIOJICHHUIO U U3YYEHHUIO OCOOCHHOCTEN K0J1e0aTeIbHOrO U BOJITHOBOI'O JBY)KEHUI; (pyHIaMeHTa bHbIe onbIThI [ "anunes, KaBen-
Jayiia v zip.;

— [paccmarpuBaTh ABMKEHHUE Tela, OPOLIEHHOT0 TOPU30HTAIBHO U O] YIJIOM K TOPU30HTY, BOSHUKHOBEHUE CUJIbI COIIPOTUBIICHUS IIPU JIBU-
JKEHUH Tell B KUIKOCTAX M ra3ax, JMHAMUKY JBH)KCHMS TeJla 110 OKPYKHOCTH, YCTPOMCTBO, IPUHIUII AEUCTBUSA U IIPUMEHEHUE PEAKTUBHBIX
JIBUTaTeliel, TeopeMy O ABMKEHHM LIEHTpa Macc, JaMUHApHOE U TypOYJIEHTHOE TeUEeHUE XKHUIKOCTH, UCII0JIb30BaHNe ypaBHeHUs bepHymu B
TEXHUKE, BOSHUKHOBEHHE TIOJJbEMHOM CHJIBI KpbIJIa CAMOJIeTa, aBTOKOJICOaHUS ;

— OIpeNieNATh IOJI0XKEHNE TeJla Ha INIOCKOCTH B JIF000H MOMEHT BPEMEHH, pacCMaTpUBaTh CBOOOHOE MaeHHE Tell 0e3 HaualbHOM CKOPOCTH,
npeoOpa3oBanus ['anumest, IBU>KEHUE Teja 110 OKPY>KHOCTH C IOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO, OCHOBHYIO (IIPSAMYI0) U 0OpaTHYIO 3aJjauu
MEXAaHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM, OCHOBHBIE CBOMCTBA PaOOTHI CUJIbl, KHHETUYECKOW SHEPIUH, OTINYUS TOTEHIIUAIIb-
HOW SHEPruyu OT KUHETUYECKON YHEPIHH;

— [BbIBOANTSH 3aKOH [lackans], mosyyaTh ypaBHEHUS JABH)KEHUS I'py3a HA IPYKUHE U IBUKEHUS MATEMAaTUYECKOTO MasiTHUKA;

— 3aIMCBIBATh KNHEMATUYECKUE YPABHEHUS PABHOMEPHOI'O U PaBHOYCKOPEHHOT'O IPSIMOJIMHEWHOTO ABM)KEHHUS, PABHOMEPHOTO IBUYKEHUS T10
OKPY>KHOCTH, ypaBHEHHE TaApMOHUYECKHX KOJIeOaHM, ypaBHEHUE ABIKEHUS JJIs1 BRIHYKICHHBIX KOJeOaHui, (GOpMyIIbI ISl pacdeTa mepruoioB
KOJIeOaHUH MPYKUHHOTO U MaTEMaTUYECKOr0 MasiTHUKOB;

— pa3yIMyaTh reOLEHTPUYECKYIO U MEIMOLEHTPUYECKYIO CUCTEMBI OTCUETA;

— IPUBOJIUTH 3HAYEHUS: YCKOPEHUs CBOOOIHOr0 NaieHUs BOIM3H OBEPXHOCTH 3eMJIH, IPaBUTALIMOHHOM IOCTOSIHHOM, TEPBOM M BTOPOH KOC-
MHUYECKHX CKOpOCTEH 1715 3eMilu;

— MPUMEHSTb NOJTY4YE€HHbIE 3HAHUS IPU OMMCAHUM YCTPOICTBA M NPUHIUIA IEHCTBHSI IPUOOPOB (HapuMep, TMHAMOMETpa), MpH 00bICHEHUN
SBJIEHUH, HAOII0JAEMBIX B IIPUPOJIE U OBITY (HampuMep, pojib CHJI TPEHHUS B JBUKEHHUH TeI), IPU PELLICHUH 3a/1a4.

MouJiekyasipHas pu3nKa U TEPMOJAMHAMUKA

IIpeaMeTHBIe pe3ybTaThl OCBOCHHUS TEMbI I03BOJIAIOT:

— JlaBaTh ONPE/ENICHUs MOHATHI: TEPMOIMHAMHUYECKAsl CUCTEMA, TEIIOBOE (TEPMOAMHAMUUYECKOE) paBHOBECHE, aOCOIOTHBIN HYNb TeMIlepa-

TYpBbl, U30MPOLIECC, U30TEPMUUECKUHN, U300apHBIi, N30XOPHBINA M aJuabaTHUeCKuil MpOLEcChl, TEMI000MeH, TeIUIOM30JMPOBaHHAs CUCTEMA,

TEIUIOBOM JIBUraTellb, 3aMKHYTBIN IIUKJI, HEOOpAaTUMBIN IPOLIECC, HACBIILIEHHBIH nap;

— TPUBOJUTH ONpeAeieHNs PU3NUECKUX BEIUYHH: OTHOCUTENIbHAS MOJIEKYsIpHas (WM aTOMHas) Macca, KOJIMYECTBO BELIECTBA, MOJISIpHAs

Mmacca, TemrepaTypa, BHyTPEeHHsI SDHEPIHsl HACATbHOTO T'a3a, CpeJHEKBAApATUYHAs CKOPOCTh, HanboJsee BeposTHAs CKOPOCTh, KOJIMYECTBO Tell-

JIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, TEIUIOEMKOCTh TEJla, MOJIIpHAs TeIIOeMKOCTh BemecTBa, KII/ TeruioBoro aurarens, yaenbHas

TEIUI0Ta MapooOpa30BaHUs KUAKOCTH, aOCOIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, TOUKA POCHI, [[TIOBEPXHOCTHAs SHEPrHs, JaBlICHHE

HACBIIIEHHOT0 Tapa], yJenbHas TeIuioTa IUIaBJICHNS; 3alMChIBaTh €AUHMIIBI H3MepeHus pusndeckux BeanuuH B CU;

— (popmynHpoBaTh U OOBSICHATH OCHOBHBIE MOJIOXKEHHS MOJIEKYIIPHO-KUHETUYECKOW TEOPUHU CTPOSHHUSI BEILIECTBA;

— Ha0MI01aTh U OOBSCHATD SIBIEHUS: OPOYHOBCKOE JBIKeHUE, 1 dy3us, ucnapenue, KoHAeHcalys, cyoauManus, KuleHue, miiaBieHue, Kpu-

CTaJIIM3alusl, aHU30TPONIAS MOHOKPHCTAILIOB;

— KJaccu(UIPOBATh arperaTHbIC COCTOSIHHS BEIIECTBA, XapaKTEepU30BaTh N3MEHEHHSI CTPYKTYPBI arperaTHbIX COCTOSTHUM BeliecTBa npu da-
BIX [IEPEX01aX;



— (opMynHUpOBaTh: HYJIEBOH 3aKOH TEPMOAMHAMHUKH, 3aKOH boitns—Mapuorra, 3akoH I eii-JIroccaka, 3akon [apis, 00beTuHEHHBIN Ta30BbIi
3aKOH, 3aKOH JlaJIbTOHA, 3aKOH COXPAHEHUS SJHEPTUH, IEPBBIM U BTOPOU 3aKOHBI TEPMOANHAMUKH;

— IOHUMAaTh CMBICI: ypaBHeHuUs KianelipoHa, ypaBHEHUS COCTOSIHUS UcalIbHOTO Tra3a (ypaBHeHUs MenneneeBa—KiianelipoHna), 0CHOBHOTO
ypaBHeHuss MKT, ypaBHeHus TerioBoro 6anaHca;

— BBIJICJIATH OCHOBHBIE MPU3HAKU (PU3HUECKUX MOJIEINEH, HCIOIb3yEMBIX B MOJICKYIIAPHON (PU3UKE: TEPMOJMHAMUYECKAsk CUCTEMa, paBHOBEC-
HOE COCTOSIHUE CHCTEMBbI, PABHOBECHBIM IPOLECC, TEIUIOM30JIUPOBAHHAS CUCTEMA, MICAIBbHBIN ra3, UACAIbHbIA TEIUIOBOW JIBUTATENb, LMK
KapHo;

— HCIOJIb30BaTh CTATUCTUYECKUHN MOAXO]] /ISl ONMUCAHUS MOBEICHUS COBOKYITHOCTH OOJBIIIOT0 YKCIa YaCTHULl, BKIIIOUAOIUI BBEICHUE MUK-
POCKOIUYECKUX M MaKpOCKOIHMYECKUX MapaMeTpoB; TEPMOAMHAMUYECKUNA METOJ IMPHU PACCMOTPEHUH CBOMCTB MaKpOCKOMHYECKHUX Ted 0e3
npeCTaBIeHU 00 UX BHYTPEHHEM CTPOCHUH; YpaBHEHHE TEIJIOBOTO OaslaHCa MPH PELICHUH 3a7ay;

— OMNUCHIBATH SKCIIEPUMEHTHI: 110 HAOIIOICHUIO U U3YYSHHIO U30MPOIIECCOB, TI0 U3MEPEHUIO YIETbHON TEIUIOEMKOCTH BEILIECTBA; OMbBITHI, UJI-
JIOCTPUPYIOIINE U3MEHEHUE BHYTPEHHEH SHEPTUH TeJa MIPH COBEpIEeHNH padoThl; pyHnamenTanpabie onbIThl L TepHa, xoyms u ap.;

— OOBSICHATH Ta30BbI€ 3aKOHBI HA OCHOBE MOJICKYISPHO-KMHETUYECKON TeOpUU CTPOEHUS BEIIECTBA, 3aBUCUMOCTH JIaBIICHUS T'a3a OT KOHIICH-
TpalMu €ro MOJIEKYJI U TEMIIEPATypbl, CBA3b TEMIIEPATYPhl U CPEIHEN KUHETUYECKOM SJHEPTUU Xa0THYECKOIO IBUKEHHSI MOJIEKYJI, CTPOCHHE U
CBOICTBa TBEPABIX U aMOP(DHBIX TeJ, TpadUIecKuil CMBICI PabOThI, HEBO3MOXHOCThH CO3/IaHUS BEYHOTO JIBUTATENS, HEOOPATUMOCTD TEILIOBBIX
sBIIeHUH, K KapHo, mpotiecchl, MporCcXoIsre B HACATHHON XOIOAMIBHON MalIiHe, padoTaromei o nukiy KapHo, 3aBUCHMOCTD TeMIie-
paTypbl KUMIEHUS )KUJIKOCTU OT BHELIHETO JaBJICHUS;

— [paccMmaTpuBaTh 3aBUCUMOCTh BHYTPEHHEH SHEPTUU UCAIbHOTO ra3a OT YUCIIa CTeNeHeN cBOOO Il MOJIEKYJI, CBOMCTBA JKUIKOCTEH, TOBEpX-
HOCTHO€ HaTsDKEHUE, KalTUJUIPHbIC SIBJICHUSA, CMAYUBAHUE U HECMAaYUBAaHKE, TEIUIOBOE PACIIUPEHUE KUAKOCTEN U TBEPABIX T, TEINIOEMKOCTh
ra3a B U30Mpoleccax, H30TepMy pealbHOTo rasal;

— NPUMEHSATH NIEPBBIM 3aKOH TEPMOJUHAMUKY K U30IIPOLIECCaM;

— [06cyxnaTh yBenuueHne o0bemMa BOIbI TIPH €€ 3aMEep3aHUH |;

— 00cyXJaTh MPUMEHEHNE aAnadaTHYeCKUX MPOLECCOB B TEXHUKE (MPUHLUN JEHCTBUS JU3EIBHOTO JIBUTATEIN), IKOJOTHUECKUE TPOOIeMbI
WCITOJI30BaHNUs TEIJIOBBIX MAIllMH, 3HAYEHUE BIAXKHOCTH BO3/1yXa B )KM3HU YEJIOBEKA;

— MPUBOJNTH 3HAYECHHUSI: IOCTOSIHHON ABOTa/ipo, yHUBEPCAILHOM ra30BOM MOCTOSIHHOM, IOCTOSHHOM bonpiiMana; cTBa M NpUHLIKIIA JEHCTBUS
npuOOpoB (HampuMmep, TEPMOMETPa, KaJIOPUMETPA, KOHIAEHCAIIMOHHOTO TUTPOMETPA, BOJIOCHOTO TUIPOMETPa, ICUXPOMETPA), TEIIOBBIX Ma-
IIMH, TPH 00BSCHEHUH SBJICHUH, HAOIIOAAEMBIX B PUPOJIE U OBITY, IIPU PEIICHUH 3a/1a4.

DJIeKTPOANHAMHKA

Hpe}]MeTHble pe3yJ1])TaTbl OCBOCHHUSA TEMBI MMO3BOJAKOT:

— JIaBaTh OMPEICTICHUS MOHATUI: NEKTPU3AIS Tell, SIEKTPHUUECKH N30JIMPOBAHHASI CHUCTEMA T, SJIEKTPUUECKOE MOJIe, THHUH HAMPSKEHHO-
CTH 3JICKTPOCTATHYECKOTO ITOJIsI, OJTHOPOTHOE ICKTPHUECKOE T0JIe, SKBUTIOTCHIIHATbHAS TOBEPXHOCTh, CBOOOJIHBIC U CBS3aHHBIC 3apsI/Ibl, KOH-
JEHCATOP, MOJSIPU3ALINS TUAICKTPUKA, AIEKTPOCTATUYECKAsT UHAYKIIHS, SJCKTPUUECKUN TOK, CTOPOHHUE CHIIBI, DTIEKTPOIUTHYECKAST TUCCOLIU-
alus, MOHU3alus ra3a, MarHuTHOC B3aI/IMOI(eI\/’ICTBI/Ie, JIMHUHA MaFHHTHOﬁ HUHAYKOUU, OJIHOPOJIHOG MarHuTHOC I10JIC, BHCKTpOMaFHI/ITHaH UHAYK-
U1, MHAYKIIMOHHBIA TOK, CAMOMHIYKITUS, KOJIeOaTENbHBIN KOHTYP, BRIHYKJICHHBIC JIEKTPOMAarHUTHBIE KOJeOaHusl, IEPEMEHHBIN TOK, [pe3o-
HAHC B IICTTH IIEPEMEHHOT0 TOKa], SJICKTPOMArHUTHOE IT0JIE, SJICKTPOMArHUTHAS BOJTHA, MOTYJISIUS, JTMH3A, TJIABHBIA (DOKYC JTUH3BI, OTITHYC



LEHTP JINH3BI, (DOKAJIbHAS TJIOCKOCTH JIMH3bI, aKKOMOAALIUS, AUCTIEPCHs], UHTEp(EpEHIUs, KOTepEeHTHbIE HCTOYHHUKH CBeTa, MU pakmus, [ecre-
CTBEHHAsl CBETOBAs BOJIHA];

— TIPUBOJUTH ONpeAeTeHUs PU3NUECKUX BEIUYHMH: ICKTPUUCCKHUN 3apsijl, IIEMEHTAPHBIN AIEKTPHUECKUI 3apsi1, HANPSHKEHHOCTD JIEKTPO-
CTaTUYECKOTO MOJISl, AUIICKTPHUECKAsT TPOHHUIIAEMOCTh CPE/Ibl, [[IOBEPXHOCTHASI TUNIOTHOCTD 3apsija], MOTEHIMAJ AJIEKTPOCTATUIESCKOTO TOJIs,
Pa3HOCTh OTEHIIUAJIOB, AIEKTPOEMKOCTh YEAMHCHHOTO MPOBOTHUKA, YIEKTPOSMKOCTh KOHJIEHCATOPA, CHJIA TOKA, COMPOTUBIICHUE TIPOBOTHUKA,
yIIEIbHOE COTMPOTUBIICHHE NPOBOJHKKA, pab0oTa U MOIIHOCTh JIeKTprUeckoro toka, DJIC UCTOYHMKA TOKa, MOy MAarHUTHOW MHIYKIIUH,
cuiia AMHepa, cuiia HopeHua, MaravMTHas NpOHHUIACMOCTb CPECAbI, MAarHUTHBIN INOTOK, MHAYKTUBHOCTH KOHTYpPa, [[eflCTBYIOIL[He 3HAYCHUA CUJIbL
TOKA W HAIPSDKEHUS, [EMKOCTHOE CONPOTHBIICHHE, HHIYKTUBHOE COITPOTHBIICHUE, TTOJTHOE COIPOTUBIICHHE 11T |, KOO PHUIMEHT TpaHchopma-
IIUH, JJIMHA U CKOPOCTh PAacHpOCTPAHEHUS 3JICKTPOMATrHUTHOW BOJIHBI, ”HTCHCUBHOCTD 3JICKTPOMATHUTHOW BOJIHBI, ADCOJIOTHBIA M OTHOCH-
TEJbHBIN MOKa3aTeNu MPEJIOMIICHHUS, [IpeAebHBIA Yrojl MOJIHOI0 OTPaKEHUs|, (POKYCHOE pacCTOSIHHE U ONTHYECKAsl CHJIa JIMH3bI, JJUHEIHOE
YBEJIMYCHUE TOHKOMW JIMH3bI, YTOJl 3pEHUsl, [ yIIIOBOE YBEIHUCHHE|; 3aITUCHIBATh SAMHUIIBI U3MEpeHUs Gu3ndeckux BeianuuH B CU;

— 3allUChIBAThH (bOpMyJH)I OMPCACIICHNA SHEPIruu 3aps’KCHHOT'O KOHACHCATOpa U 00BEMHO IUIOTHOCTH QJICKTPHUYCCKOIr'0 I10JIA, SHCPTUU Mar-
HUTHOTO MOJIS TOKa, [3akoHa OMa 7S LIenu MepeMEeHHOro ToKa]; monydaTs GopMyIly Ui pacdera: paboThl CHII OJHOPOIHOTO 3JIEKTPOCTATH-
YECKOTO IOJIsI, [€MKOCTH IIJIOCKOTO KOHACHCATOPa, CKOPOCTH YIOPSAOYSHHOTO JBHUKCHHSI SJICKTPOHOB B IIPOBOTHUKE|;

— paccMaTpUBaTh OCHOBHBIEC CBOWCTBA DJICKTPUYECKHUX 3aps/IOB, CMBICI TECOPHH OJIM3KOICHCTBUS U NAIbHOJCHCTBUS, OCHOBHBIC CBOWCTBA
AIIEKTPUUYECKOTO TOJISI, CBSA3b MEXITY PadOTOW CHUJI OJHOPOIHOTO AJIEKTPOCTATUIECKOTO OIS M MOTEHIIMAILHOW SHEPTHel TOUYEUHOTO 3aps/a,
[PHEprU0 B3aUMOJICHCTBUS TOUYCUYHBIX 3apsAI0B], CBA3b MEKIAY HANPSHKCHHOCTHIO AJIEKTPHUECKOTO TOJSI U PAa3HOCTHIO MOTECHIIUAJIOB, [[TOTEH-
[T TIOJISL PA3IMYHON KOH(UTYPAIIMH 3aPsI0B]|, CBOMCTBA MMPOBOJHUKOB M JUICKTPHUKOB B JICKTPOCTATHICCKOM IT0JIC, [ITOCIIeIOBATEILHOE U
napauieTbHOE COSAMHEHHs KOHICHCATOPOB], AMCTBUS 3NEKTPUUECKOTO TOKA, MOCIeI0BaTeNIbHOE, apaiieIbHOEe U CMEIIaHHOE COSTUHEHUS
IMPOBOAHUKOB, MAarHuTHLIC CBOMCTBA BEUIECTBA, OCHOBHBIC CBOIICTBa BHUXPEBOI'0 JJICKTPHUICCKOI'O I10JIA, [BO3HI/IKHOB€HI/IG SHC UHAYKIUU B
JBUXKYIIIEMCS TIPOBOJIHUKE], CIEKTP 3JIEKTPOMArHUTHBIX BOJH, IPUHIIUITBI PATUOCBSI3U U TEJIEBUICHUS, 3aKOH HE3aBUCUMOCTH CBETOBBIX IMTyY-
KOB, XOJI CBETOBOTO JIy4a yepe3 MII0CKONapaIIeNbHYIO IIIACTUHKY M TPEYTOJIBHYIO IPU3MY, [SIBIIEHHE TIOJTHOTO BHYTPEHHETO OTPaKEHUs CBETa],
IJ1a3 KaK OMTUYECKYI0 CUCTEMY, METO/Ibl U3MEPEHHUsI CKOPOCTH CBETA, [IIPUMEPHI UCTIOIb30BaHUs MHTEP(HEPEeHIINH CBETa];

— OOBSICHSTH: 3aBUCUMOCTD 3JICKTPOEMKOCTH TUIOCKOTO KOHJICHCATOpa OT IUIOMIAAM TUIACTHH M PACCTOSIHHUS MEKIy HUMH, BOSHUKHOBECHUE
SHEPTUU IEKTPUIECKOTO MOJIS 3apsHIKEHHOT0 KOHEHCATOPA, YCIOBUS BOZHUKHOBEHHS U CYIIECTBOBAHMSI SJIEKTPHUECKOTO TOKA, 3aBUCIMOCTh
COIPOTHBIICHUS MPOBOJHUKA OT TEMIIEPATYPHI, IICKTPOHHYIO MPOBOJAUMOCTh METAIIOB, 3JIEKTPOIPOBOTHOCTE JIEKTPOIUTOB, JICKTPOIIH3,
ANEKTPUUYECKUI pa3psi B Ta3aX, BOSHUKHOBEHHE CAMOCTOSTEIHHOTO U HECAMOCTOSATEIHHOTO Pa3psoB, HOHU3ALUIO 3JIEKTPOHHBIM yIapoM,
JNEKTPUYECKUH TOK B BaKyyMe, BOSHUKHOBEHHE COOCTBEHHOM U MPUMECHON MPOBOIUMOCTH MOJYIIPOBOHUKOB, [JIEKTPOHHOBIPOYHBIN NIEpe-
X0J1], paauaoOHHbIE Mosica 3eMJITH, BOBHUKHOBEHHE SHEPTUU MAarHUTHOTO TOJISE TOKA, CBOOOAHBIX dJIEKTPOMArHUTHBIX KOJICOaHHH, CBsI3b (u-
3UYCCKUX BCIIMYHNH B CbOpMYJ'Ie TOMCOHa, MMPOUECCHI IMTPHU TaPMOHUYCCKHUX KOJIEOAHUSAX B KOJIEOATEIHLHOM KOHTYpPC, NPCBPAIICHUA SHCPTHUU B
KoJIe0aTeIbHOM KOHTYpE, BOSHUKHOBEHHUE 3JIEKTPOMArHUTHON BOJIHBI, CBS3b (PU3NUECKHX BEIMYUH B OPMYJIe TOHKOH JIMH3BI, IPABUIIO 3HAKOB
IPU UCTOIb30BaHUM (HOPMYJIBI TOHKOM JIMH3BI, Ne(EKThl 3p€HHUs] U UX KOPPEKInio, 00pa3oBaHue MHTEP(EPEHIIMOHHON KapTUHBI B TOHKUX
IUICHKaX, TU(QPAKIUI0 CBeTa Ha JIUHHOW Y3KOi Imenu, oOpasoBanue msaTHa [lyaccoHa, [BO3HHKHOBeHHE AU(PPAKIMOHHONW KapTHUHBI Ha pe-
meTKe|;

— [00cyxnaTh sIBIEHUE CBEPXIIPOBOAUMOCTH, (PU3UUECKUI CMBICT KPUTUYECKON TeMIepaTyphl, 00JIAaCTH NMPUMEHEHUS CBEPXIIPOBOJIHUKOB,
Pa3PIKY U 3apSAKY aKKyMYJISITOpa, pa3IMdHbIe THITBI CAMOCTOSTEIIEHOTO pa3psijia, CBOMCTBA IIa3Mbl, CTPOCHUE (heppOMarHeTUKOB, KPHBYIO



HamarHuuuBaHus ¢geppomarneruka, KI1J tpanchopmaTopa, mpon3BOACTBO, Nepeaady U UCIOJIb30BaHUE 3JCKTPUUECKON SHEPTUH, SBICHHUE
MOJIIPU3ALUU CBETOBBIX BOJIH];

— M3Yy4YaTh JEHCTBHE MAarHUTHOTO IMOJISl HA IPOBOJHHUK C TOKOM, PAMKY C TOKOM U JBIKYIIYIOCS 3apsSKEHHYIO YaCTHILY, MAarHUTHOE B3aUMO-
JeiicTBUE MPOBOJHUKOB C TOKaMU;

— (GOpMyYIHPOBATh: 3aKOH COXPAHEHMS JIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, MPUHLIKI CYNEPIO3ULINHU SIEKTPHUECKUX TOJeH, [[TpUHIUI
CYINEepHO3UINH JUIsl TOTeH1ana|, nepsoe npasuio Kupxroda, 3akon Oma miig yyacTtka 1en#, 3akon Jxoyns—Jlenna, 3akon Oma Ji1st moaHou
uenu, 3akoH Oma Juist yuactka uenu, cogepsxaiiero J/1C, [3akon anekrponuza dapajes |, IpUHIUI CYTIEPIIO3UIIMN MATHUTHBIX TOJIEH, IIPABUIIO
OypaBuMKa, MPaBUJIO JIEBOI PyKH, 3aKOH Amriepa, 3akoH Dapajies (IeKTPOMarHuTHOM UHIYKIUK), TpaBuio JleHIa, 3aKoH NpIMOIMHEHHOTO
pacrnpocTpaHEeHHs CBETa, 3aKOH OTPa)KEHHUs CBETA, 3aKOH MPEJIOMJICHUS CBETa, MpUHIUN [ toiireHca, ycioBus HHTEPPEPEHIIMOHHBIX MAKCUMY-
MOB 1 MHHUMYMOB, IpUHIUI [ tolirenca—®penens, ycnoBue AU pakinOHHBIX MUHUMYMOB;

— [Wcmonb30BaTh NPUHIUIT CYTIEPIIO3UIIUHU HNEKTPUUYECKUX TOJIEH pH ONpeIeTeHIUH HANPSXKEHHOCTH TOJIsl, CO3/IaHHOTO PAa3IMYHON KOH(U-
rypanuen 3apsioB|;

— MPOBOJUTH U3MEPEHHUS CUJIBI TOKA, HATIPSKEHUS. M COMTPOTUBIICHHSI B 3JICKTPUUYECKOM 1IeTIH;

— ONUCHIBATh IKCIIEPUMEHTBI: 110 AIEKTPH3AIMHU TET H OOBSICHATh UX PE3yJbTAaThl; 10 HAOIIONEHHUIO CHIIOBBIX JIMHUH 3JIEKTPUIECKOTO OIS,
M0 U3MEPEHHIO AJIEKTPOEMKOCTH KOHJIEHCATOPa; M0 HAOIIOACHHUIO TEIIOBOTO ACHCTBUS SJIEKTPUUECKOrO TOKA; M0 HAOIIOICHUI0 KapTUH Mar-
HUTHOTO T10JIST; IO HAOJIOICHUIO SJIEKTPOMArHUTHBIX KOJICOAHUH; 0 HAOIIOICHUIO U UCCIICOBAHHIO MPSMOJIMHEHHOTO PaCIpOCTPAHEHUSs, OT-
pakeHUs U MPETOMIICHHS CBETa, BOJHOBBIX CBOMCTB cBeTa; (hyHIaMeHTanbHble onbIThl Kynona, Opcrena, Ammnepa, @apazes, ['epua, FOnra,
®penens, HerotoHa u 11p.;

— MOJIy4aTh ¥ OMUCHIBATh U300paKeHUs MpeAMETa, MOTy4aeMOoro ¢ MOMOIIBIO INIOCKOTO 3epKalla, COOMPAIOIINX U PACCENBAIOLINX JINH3;

— BBIJCIISITH OCHOBHBIC TIPU3HAKK (PU3MUECKUX MOJEIICH, MCIIOIb3YEMBIX B 3JICKTPOJIMHAMHUKE U ONTHKE: TOYCUHBIN 3apsi, MPOOHBINA 3aps,
JVHUN HaIPsDKEHHOCTH BJIEKTPOCTATHYECKOTO MOJIs, OJTHOPOJTHOE 3JIEKTPOCTATUYECKOE I10JIe, SKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH, JEKTPOH-
HBII Ta3, OTHOPOJHOE MAarHUTHOE TOJIe, JIMHUKM WHIYKIIMA MarHUTHOTO TIOJIS, HJeATbHBINA KOJeOaTeIbHBINH KOHTYp, TApMOHUYECKAs SJIEKTPO-
MarHuTHas BOJIHA, TOUYEUHBIH HCTOYHUK CBETA, CBETOBOM JIy4, OTHOPOHAS U M30TPOITHAsI Cpe/ia, IUIOCKask CBETOBAs BOJIHA, TOHKAs JIMH3A;

— TPUBOAMTH 3HAUEHUS: [TocTOSTHHOM Dapaies|, CKOPOCTH CBETA B BaKyyMe;

— ONUCHIBATh TAPMOHUYECKUE IIEKTPOMArHUTHBIE KOJIEOAHNUs B IIETIAX, COACPIKAIMX PE3UCTOP, [KOHJIEHCATOp, KaTyIIKy UHIYKTUBHOCTH; B
RLC-konType];

— paccMaTpuBaTh YCTPOWCTBO, MPUHIUI JI€HCTBUS U IPUMEPHI UCTIOIB30BAHUS: IIEKTPOCKOIIA, 3JIEKTPOMETpPa, KOHICHCATOPOB, TajbBaHUYE-
CKOT'0 3JIEMEHTa, aKKyMYJISITOpa, peocTaTa, HOTEHIIMOMETPa, BAKYYMHOIO AMOA, JIEKTPOHHO-ITY4€BON TPYOKH, 3JIEKTPOJIBUrATENS TOCTOSH-
HOT'O TOKA, [CTPEIIOYHOTO 3JIEKTPOU3MEPUTENLHOTO MPUOOPa MArHUTORJIEKTPUIECKOI CUCTEMBI, Macc-crieKTporpada, HUKIOTpoHa], Tpanchop-
MaTopa, [onTUYeCKuX MpruOOpoB, TM(PAKIIMOHHON pEHIeTKH, MOJISIPOUIOB]; MPUHIIUII ICHCTBUS T'eHepaTopa EPEeMEHHOI0 TOKa, TIOCKOT0 3ep-
KaJja, [CBeTOBOA, OTPaXKaTEIbHBIX MIPU3M];

— TIPUMEHSTH MTOJTyYCHHBIC 3HAHUS TIPU OOBSICHEHUH SIBJICHUH, HAOI0aeMbIX B IIPUPOJIE M OBITY, TIPU PEIICHUH 3a/1a4.

OcHoBBI cienuajibLHOI Teopuu oTHOcHTeabHOCTH (CTO)
IIpenmeTHbIe pe3yJibTATHI OCBOEHHS TEMBbI IMO3BOJISIIOT:
— J1aBaTh ONPEEIICHUS TOHATHI: COOBITHE, COOCTBEHHOE BpeMsi, COOCTBEHHAs JJIMHA,



— 00Cy>XAaTh TPYAHOCTH, BO3HUKAIOIIUE TPU PACIPOCTPAHEHUH MPUHIIUIIA OTHOCUTEIILHOCTH Ha 3JIEKTPOMArHUTHBIC SIBJICHUS; CBA3b MEXKIY
sHepruei u maccoit B CTO;

— OIMCHIBATH NIPUHLUIIAAIBHYIO CXeMy ollbiTa Maiikenscona—Mopiy;

— ¢opmynuposath noctynarel CTO;

— paccMaTpuBaTh OTHOCUTEIBHOCTD: OJTHOBPEMEHHOCTH COOBITHI, TPOMEKYTKOB BPEMEHH U PACCTOSHUM;

— 3aIUCBIBaTh (DOPMYJIBI ONPENIENEHUS PEIATUBUCTCKOIO UMITYJIbCA, TOJTHOW 3HEepruu U 3Hepruu 1nokost B CTO; 0CHOBHOM 3aKOH JUHAMUKH B
CTO; pensaTUBUCTCKOE COOTHOUIEHHE MEXAY S3HEPIHEN U UMITYIbCOM.

KBanToBas pusuka

IIpeaMeTHbIe Pe3yabTAThI OCBOEHHS TeMbl MI03BOJISIOT:

— JaBaTh ONpeAeNCHUs MOHATHI: TEIIoBOe U3nydeHune, GoTodpdekT, KOPMYCKYISIPHO-BOIHOBOM Ayaln3M, U30TOIIbI, SiAepHas peaKius, Jae-
(eKT MacChl, PHEPTCTHUSCKUN BBIXOJI SICPHBIX PEaKIIHiA, IISITHAs sSAepHas peaKIysl, KpUTHIeCKas Macca, MOHU3UPYIOIIee H3ITyICHHE, [TepMO-
AJIepHas peaKkus|, SJeMeHTapHas YaCTHIla, AaHHUTUIISIUS;

— OIHCHIBATh KBAaHTOBBIC SIBJICHUS, UCTIONB3Ys (PH3UYECKIE BETMUMHBI M KOHCTAHTBI: SHEPTUs KBAaHTA, MOCTOsiHHAS [Lmanka, paboTa BbIXoaa
AJIEKTPOHOB, SHEPTUS U UMITYJIbC (POTOHA, SHEPTUSI HOHU3AIMH aTOMa, TIEPHOJ MOIypacaja, 3apsI0BO€ U MaCCOBOE YHCIIa, aTOMHAs €IMHULIA
MacChl, SHEPTUs CBSI3U aTOMHOTO /Ipa, YACTIbHAst SHEPT U CBSA3U aTOMHOTO s/Ipa, K03()(OUIIMEHT pa3MHOKEHUSI HEUTPOHOB, MOTJIOMICHHAS 1032
U3ITy4YEHUS, MOLTHOCTD MOTJIOMIEHHON T03bl, PKBUBAJICHTHAS /1032; IPU ONKMCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUIN CMBICI HCIOIb3YEMbIX
BEJIMYMH, WX 0003HAYeHUs W equHUIBI n3MepeHus B CU, HaxoauTs (GopMyIibl, CBA3BIBAIONINE JAHHYIO (PU3UICCKYIO BEITUYHHY C APYTUMHA
BEJIMYUHAMU;

— OOBSCHATH KOPITYCKYJISIPHO-BOJTHOBOM JTyaJii3M CBETA, SIBJICHUE JABJICHUS CBETA, TUIOTE3Y Jie bpoiiiis, [COOTHOIIEHHUST HEOTIPEEICHHOCTE!
I'eiizen6epra], Bo3HUKHOBEHUE cepun banbmepa;

— TIOHUMATh CMBICII KBAaHTOBOH rumote3sbl [Inanka, moctossaHol [Tnanka; ¢pu3udecknx 3aKOHOB: BHEITHETO (HOTOdPdeKTa, paaHoaKTHBHOTO
pacmajia, COXpaHeHUs YHEPTUH, HIEKTPUUYECKOTO 3apsijia, MacCOBOTO M 3apsI0BOTO YHCEN; PaJAHMOAaKTUBHOTO pachajia; ypaBHeHUs DUHIITEHHA
st poTodrddekrta; moctynaroB bopa; mpaBuil KBaHTOBaHMsI, CMEIIEHUS TSI alib(a-paciajga u 0era-pacrajia; OTaIudaTh CIOBECHYIO0 (OPMYITH-
POBKY 3aKOHA OT €r0 MaTeMaTH4eCKOH 3aMucu; O0BSICHATh UX COJEp)KaHUE Ha YPOBHE B3aUMOCBS3H (PU3UUECKUX BEITMYNH;

— W3y4YaTh dKCICPUMEHTATLHO BOZHUKHOBEHHE HEITPEPHIBHOTO M JIMHEHYATOTO CIIEKTPOB, sSBJICHUE BHeEMIHETO (PoTodddekra, MpoBOAUT W3-
MEpPEHHUS eCTECTBEHHOTO PaIMalliOHHOTO (hOHA, UCCIIEIOBAHUS TPEKOB 3apsKEHHBIX YaCTHII 110 oTorpadusM u Ip.;

— omuchIBaTh PyHIaMeHTanbHbIe onbIThl CToNeToBa, Jlebenera, Pesepdopaa, bekkepens u ap.;

— BBIJICTISATH OCHOBHBIE MPU3HAKH (PU3UUECKUX MOJIENEH, UCTIONB3YEMBIX B KBAHTOBOM (pr3MKe: aOCONIOTHO YEPHOE TEJI0, MOJIENb aToMa ToM-
COHa, IUTaHEeTapHasi MO/IeNIb aTOMa, IPOTOHHO-HEUTPOHHAs MOJIETb ATOMHOTO S]1pa;

— 00CYyKIaTh IPUUYUHBI «yIbTPAPUOIETOBON)» KaTacTpodbl, KpacHyro rpanuily ¢potorddekra, Moaens aroMa Bogopoaa o bopy, [cBoiicTBa
JIa3€pHOT0 U3IYyYEHHs |, COCTaB PaJMOAKTUBHOIO M3JIy4eHHs], (pU3nUecKyro mpupoay ainbgpa-, 6era- U1 raMma-iydeld, CBOMCTBa SEPHBIX CUJI,
9KOJIOTHYECKHE TTPOOJIEMBI, BO3HUKAIOIINE TPU UCTIOIH30BAaHUN aTOMHBIX deKTpocTaniuii (ADC), myTH pelieHus dTUX MpoOiIeM, mepCerek-
THBBI UCIIOJIB30BAHUS AaTOMHOM [M TEPMOsIEpHOM dHEPTEeTUKH |, [Tpobaemy Y TC], MepsI 3alIUTHI OT PaIMOAKTUBHBIX U3TYUCHHUH, TPUMEHEHNE
PaAMOAKTUBHBIX U30TOIMOB, KJIaCCH(PHUKAIUIO JIEMEHTAPHBIX YacTHIl, ()yHIaMEHTAIbHBIE B3aUMOICHCTBUS;



— paccMaTpuBaTh YCTPOUCTBO, IPUHIIMII JCWCTBUS U TPUMEPHI UCIIOIB30BaHUA: [BAaKyyMHOTO (POTO3JIEMEHTAa, J1a3epa], Ta30pa3psaHOro cYeT-
yuka ['elirepa, kamepsl BuiabCoHa, Iy3bIpPbKOBOM KaMEpBI, IACPHOTO PEaKTopa, J03UMETPa;

— NIPUBOJUTH 3HAYCHMS: IIOCTOSIHHOM [[naHka, Macc JIeKTpOHA, IPOTOHA U HEUTPOHA, AaTOMHOM €IMHUIIBI MACCHI;

— [IpUMEHATh OCHOBHBIE MOJI0XKEHUS U 3aKOHBI KBAHTOBOM (pr3MKH, (PU3MKKU aTOMa M aTOMHOTO s11pa JUis O0BSICHEHUS SIBJIEHUH MUKPOMMPA,
aHATM3UPOBATh XapaKTep 3aBUCUMOCTEN MEXy (PU3NIECKUMHU BEIIMYMHAMH B 3THX 3aKOHAX |;

— IPUMEHSATb [10JyYCHHbIE 3HaHUS IIPU 0OBSICHEHUU BJICHUH, HA0JII0JaéMbIX B IPUPOAE U OBITY, IPU PELICHUY 3a/1a4.

ieMeHThI acTPOPU3NKHU

IIpenmeTHble pe3yJibTaThbl 0CBOEHHS TEMbI I03BOJISIIOT:

— MMO3HAKOMUTKCS C 00BEKTAMH U METOJIaMH MCCIICAOBAHUS aCTPO(DU3HKHY;

— J1aBaTh OIpE/eICHHs MOHITUIA: aCTPOHOMUYECKas eMHUIIA, COTHEYHAs! aKTUBHOCTh, TOJMYHBIN Mapaiakc, CBETOBOM Iof, mapcek, rajiak-
TUKA, [KpUTHYECKas TUIOTHOCTh BCEICHHOM |; TPYIIIBI, IIAHET-TUTAHTOB B MabIX Tel COTHEYHON CHCTEMBI;

— MPUBOJUTH IPUMEPHI ACTEPOUIOB, KAPJIUKOBBIX IJIAHET, KOMET, METEOPHBIX TTOTOKOB, [ TUIIOB TaTaKTHK, aKTUBHBIX TaJaKTHK ;

— 00CyX1aTh THIIOTE3Y MPOUCXOKACHUS COTHEYHON CHCTEMBI;

— OIIEHUBATh PACCTOSAHUA JO KOCMUYECKUX OOBEKTOB, UCIONb3Ys MOHATHS: aCTPOHOMUYECKAas €IUHUIA, CBETOBOM roJl, Mapcek;

— paccMaTpuBaTh CTPOCHHUE COJIHEYHOU aTMOC(hephl, IPUMEPHI TTPOSBICHUS COJTHEYHON aKTHBHOCTH M €€ BIUSHUS HA MMPOTEKAHNE TIPOIIECCOB
Ha Halllel TUIaHeTe, cTpoeHue Haiel ['anakTukuy, 3Bomonnio BeeneHHo, HCHob3ysl 3JIEMEHTHI TeOprH bombIoro B3phiBa;

— OIHCHIBATh TCONEHTPUUYECKYIO U TEITHOIEHTPHYECKYIO CHCTEMBI MHUPA, MPOTOH-TIPOTOHHBIN UK, TIPOUCXOASINN B Heapax ColrHIa, 3BO-
JIOIMIO 3BE3]1, UCMONB3Ys Auarpammy [ eprmmnpyHnra—Paccena, kpynmHomMacmTabHyIo CTpYKTypy Beenennoii;

— 3aIMChIBATh U aHAJM3UPOBATh: 00001IeHHBIN TpeTuit 3akoH Keruiepa, 3akon Ctedana — bonbiimana, 3akoH Xa00u1a;

— CpaBHUBATh 3BE3/Ibl, UCIIONB3Y CIEAYIOIINE MapaMeTphl: Macca, pa3Mep, TeMIepaTrypa MoBepXHOCTH;

— YKa3bIBaTh 0COOCHHOCTH: HEUTPOHHBIX 3BE3/I, ITyJIHCAPOB, YUSPHBIX JIBIP, IEPEMEHHBIX, HOBBIX U CBEPXHOBBIX 3BE3]1, IK30TUIAHET, PACCETHHBIX
U I1apOBBIX 3BE3/IHBIX CKOTUICHUH, [TEMHOW MaTepuu, TEMHON YHEPTUH |;

— MPUBOJIUTH 3HAYECHHS: COTHEYHOM MOCTOSTHHOM, MMOCTOSTHHON Xa00ia;

— MPUMEHSATH MOTYYCHHBIE 3HAHUS TPU O0BSICHEHUH aCTPOHOMHUYECKUX SBICHUI, PEIICHUH 3a/1a4.

ObecneunTh TOCTHKEHUE TIAHUPYEMBIX PEe3yIbTaTOB OCBOSHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbl, CO3J1aTh OCHOBY JIJISi CAMOCTOSITEb-
HOTO YCBOCHHS OOYYAIOIIMMUCS HOBBIX 3HAHUH, YMEHHM, BUJOB U CIIOCOOOB JEATEIHLHOCTH JODKEH CUCTEMHO-IEATeIbHOCTHBIN noaxoa. B
COOTBETCTBUU C ITHM MOJXO0JIOM UMEHHO aKTUBHOCTh OOYYAIOIIMXCS SIBISIETCS OCHOBOM TOCTHIKEHUS pa3BUBAIOIINX IIeNiell 00pa3oBaHUs —
3HAHMS HE MEPEIaloTCsl B TOTOBOM BHJIE, a JOOBIBAIOTCSI MU B TIPOIIECCE MTO3HABATEIbHOMN AesaTeNbHOCTH. OTHUM U3 MTyTeH MOBBIIIEHUS MOTH-
Balluu 1 2PGEKTUBHOCTH YUEOHOM IEATEIHHOCTH B CPEIHEH MIKOJIE SABIISICTCS BKIIOYCHHE 00 yJaouXcsl B y4eOHO-MCCIEA0BATEIBCKYIO U IPO-
EKTHYIO JIeATeIIbHOCTh, KOTOpast UMEET CIEAYIOIINE OCOOCHHOCTH:

1) 1enu ¥ 3a1a4M STUX BUJIOB JICATEITHHOCTH OMPEIEISIFOTCS KaK JIMYHOCTHBIMH, TaK M COITMAIbHBIMI MOTHBAMHU O00YJarOIIMXCsl. TO 03HAYAET,
YTO TaKas JESITeIIbHOCTh JOJDKHA OBITh HAIlpaBieHA HE TOJHKO HA TMOBBIIICHWE WX KOMIETEHTHOCTH B MPEIMETHONW 00JIACTH OMPEIeICHHBIX
y4eOHBIX JUCUUIUINH, HE TOJIHKO Ha Pa3BUTUE MX CIIOCOOHOCTEH, HO M HA CO3/IaHME POAYKTA, HMEIOIIETO 3HAYUUMOCTb [Tl IPYTHX;



2) yueOHO-HUCCIe10BaTeIbCKas U MPOEKTHAS IeATEIbHOCTD JIOJKHA ObITh OPraHU30BaHa TaKMM 00pa3oM, YTOOBI 00yJaroIrecs CMOTIIN pealtu-
30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO 3HAYMMBIMU, peh)epEeHTHBIMHU TPYNIIaMH OJHOKIACCHUKOB, yuuTened u T. A. CTpos pa3aIumyHOro pojaa
OTHOILIEHHS B XOJI€ IIeJICHANIPABICHHOH, ITOMCKOBOI, TBOPYECKON M MPOTYKTUBHOM JIESTEIFHOCTH, MTOJIPOCTKH OBJIA/IEBAIOT HOPMaMH B3aHMO-
OTHOUICHUH C pa3HBIMH JIIOJJbMH, YMEHHSIMU IIEPEXOAUTH OT OJHOTO BH/a OOLICHHUS K APYrOMY, IPHOOPETAIOT HAaBBIKW WHANBUAYAIBHON CaMo-
CTOSITENIEHOM PabOTHI M COTPYIHUYECTBA B KOJJICKTUBE;

3) opranmu3anus y4eOHO-HCCIIEA0BATEIBCKUX U IIPOSKTHBIX padoT 00yJaronuxcsi 00ecreunBaeT COYeTaHNe Pa3IMYHbIX BUIOB IO3HABATEIbHON
JeSITeIbHOCTH. B 3TUX BUAX NESATEIBHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTUYECKHU JIFOOBIE CIIOCOOHOCTH CTAPIIEKIACCHUKOB, PEaTH30BaHBI
JWYHBIE TIPUCTPACTHSI K TOMY WM HHOMY BHUy A€ATEILHOCTH.

B pe3ysbTarte yueOHO-MCCI€10BATEIBCKOH M IPOEKTHOM JeSITeJIbHOCTH 00y4aroImecs MoJIy4aT npeicTaBjieHue:

* 0 pumocockux U METOIOJIOTMYECKUX OCHOBAHUSX HAYYHOU JEATENbHOCTH M METOAaX, MIPUMEHSIEMbIX B UCCIIEOBATEILCKOM U TIPO-
€KTHOH ICATCILHOCTH;

* 0 TAaKUX MOHATHSIX, KaK KOHLEMIUS, HAy4Has TUI0TEe3a, METO/], SKCIIEPUMEHT, MOJIeINb, METO cOOpa M METO/ aHaIN3a JaHHBIX;

* 0 TOM, Ye€M OTJIMYAIOTCS UCCIICIOBAHUS B TYMaHUTAPHBIX 00JACTAX OT UCCIIEIOBAHUM B €CTECTBEHHBIX HAYKaX;

* 00 UCTOPUU HAYKH;

* 0 HOBEHIIUX pa3pabOTKax B 00JACTH HAYKU U TEXHOJIOTHUH;

* 00 PKOJIOTMYECKHUX MpobieMax U crocodax ux peleHus;

* O IpUMEHEHUHN (PU3UYECKUX 3aKOHOB B OBITY U TEXHHUKE. BBITYCKHUK CMOXKET:

* pemaTh 3aa4u, HaXOSAIINECcs Ha CThIKEe HECKOJIBKUX YUEOHBIX TUCIUIUIMH (MEXKIIPEAMETHBIE 3a/1a4H);

* HCTIOJB30BaTh AJITOPUTM MCCIIEAOBAHUS TIPH PEIICHUU CBOMX YUEOHO-TTO3HABATEIBHBIX 33]1a4;

* UCIOJIb30BaTh OCHOBHBIE MPUHIUIIBI TPOEKTHOM ASSITENFHOCTH MPU PEUICHUH y4eOHO-TT03HABATENbHBIX 33124 U 33/1a4, BOSHUKAIOIIUX
B KYJIBTYPHOH U COLIMAIIBHON KU3HH;

* IPUMEHSATH 3JIEMEHTHI MATEMATUUYECKOTO MOACIIMPOBAHUS MIPH PEILICHUH UCCIIEI0OBATEIbCKHUX 3a1a4; JJIEMEHThl MAaTEMaTHYECKOTO aHa-
JU3a JUIsl UHTEPIIPETAIlUN Pe3yIbTaTOB, MOJTYYEHHBIX B X0JIe yU4eOHO-HCClIeI0BaTENbCKON paboThl. C TOUKHM 3peHHsT POPMUPOBAHUS YHHUBED-
CaJIbHBIX YUE€OHBIX JIEUCTBUH, B X0/I€ OCBOCHHUS MIPUHIIUIIOB Y4eOHO-UCCIIE0BATENLCKON 1 MMPOSKTHOMN JAEITeTbHOCTEN BBIMMYCKHUK HAYUUTCS:

* popMynHpoOBaTH HAYYHYIO TUIIOTE3Y, CTABUTH 1LI€Tb B paMKaX HCCJIEAOBAHUS U MPOCKTUPOBAHMS, UCXOAS U3 KYJIbTYpHOH HOPMBI U
co00pa3ysch ¢ mpecTaBIeHusIMU 00 001em Omare;

* BOCCTAaHABJIMBATh KOHTEKCTHI U TIyTH Pa3BUTHSI TOTO WJIM MHOTO BUIa HAYYHOU JESITEIIBHOCTH, ONIPEACIISISI MECTO CBOETO MCCIIEOBAHUS
WM TIPOEKTa B OOIIEM KYJIbTYPHOM MIPOCTPAHCTBE;

* OTCJICKMBATh U MPUHUMATh BO BHUMAHHUE TPEH/IBI M TEHICHIIUU Pa3BUTHUS PA3THMYHBIX BUJIOB JCSITCIBHOCTH, B TOM YHCJIC HAyYHBIX,
YUUTHIBATh UX MPU MMOCTAHOBKE COOCTBEHHBIX IIeIEH;

* OLIEHUBATh PECYPCHI, B TOM YHCIIE U HEMaTEepPHAIbHBIC, TAKHE, KaK BpeMs, HEOOXOUMBIE JIJIsl JOCTHIKEHHUS IMOCTABICHHOM 11eIIH;

* HAXOJIUTh PA3TMYHbBIE UICTOYHUKH MAaTEPUAIbHBIX U HEMATEPHAIbHBIX PECYPCOB, MPEIOCTABISAIONINX CPEJCTBA /ISl IPOBEICHUS UCCIIE-
JIOBaHMM U peau3aluy IPOeKTOB B PA3IMNYHBIX 00JACTIX JEATEIIbHOCTH YEJIOBEKA;

* BCTYNaTh B KOMMYHHKAITUIO C IEP>KATEIISIMUA PA3IMYHBIX THIIOB PECYPCOB, TOYHO M 0OBEKTUBHO MPE3CHTYsI CBOM MPOEKT HIIK BO3MOXK-
HBIC\PE3YNbTAThI UCCIIEI0BAaHUS, C LI€TbI0 00eCeYeHUs MPOIYKTUBHOTO B3aUMOBBITOJHOTO COTPYIHUYECTBA,



* CAMOCTOSITENIbHO MU COBMECTHO C JPYTMMH OJHOKJIACCHHKAMH pa3pabaThiBaTh CUCTEMY IMapaMETPOB M KPUTEPHUEB OICHKHU (D dek-
TUBHOCTH M TPOYKTHBHOCTH PeaM3alliy MPOCKTA WU MCCICAOBAHUS HA KAXKIOM 3TAlle Peai3alliy 1 110 3aBePIICHUH PaOOThHI;

* aJICKBAaTHO OIICHUBATh PUCKU PEAIM3AIMU IMPOCKTA U MPOBEICHUS UCCIICIOBAHUS U TIPEyCMaTPUBATh ITyTH MUHUMU3ALUU dTHX PHUC-
KOB;

* aJICKBAaTHO OIICHUBATH MMOCJICJCTBUS PEATU3allii CBOETO MPOEKTa (M3MEHEHUS, KOTOPHIE OH MOBJICYET B KU3HU JAPYTUX JIFOJEH, CO00-
IECTB);

* aJEKBAaTHO OIEHUBATH JaJbHEHIIIee Pa3BUTUE CBOCTO MPOEKTA WIIM UCCICIOBAHUS, BUICTh BOZMOXKHBIC BApPUAHTHI IPUMEHEHHUS pe-
3YJIBTATOB.



1) COAEP’ KAHUE YYEBHOI'O ITPEJIMETA

®du3nka U ecTeCTBEHHO-HAYYHBII MeTo/] MO3HAHUS MPUPOAbI

®dusnka — QyHnaMeHTanbHas Hayka o npupoje. O0bekTsl u3ydyeHus ¢puznku. Haydnslil MeTon no3Hanus mupa. Bzaumocsszp Mexny ¢u-
3WKOW M APYTUMH €CTECTBEHHBIMH HayKaMu. MeTo bl HAy9HOTO UCCIIeOBaHMs (PU3MUYECKUX sIBICHUH. MoaenupoBaHue sIBICHUI U IPOLIECCOB
npupozsl. Guznyeckue 3akoHbl. ['paHUIIBI IPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. Du3nyeckre TeoOpuH U MPUHLUI COOTBETCTBU. M3Mepenue
dusnueckux BenuduH. [lorpemnoctu uamMepeHuit pusnveckux BenundrH. Pobs 1 MecTo Gu3uku B pOPMUPOBAHUN COBPEMEHHOM HAYYHOU Kap-
TUHBI MHApa U B IPAKTUYECKON ACSITEIBHOCTH JtoAeh. [Pu3uka u KyiapTypa).

MexaHnuka

Cucrema otcuera. BaxxHeile KWNHEMaTHYECKUE XapaKTEPUCTUKUA — MEpEMENIEHUE, CKOPOCTh, yckopeHue. Knnemarnueckre ypaBHEHHUS.
Paznuunbie criocoOb! onucaHus MEXaHN4eCKoro ABMkeHus. OcHoBHas (psiMast) 1 oOpaTHas 3aJauu MexaHUKU. OCHOBHBIE MOJIENH TEJ U JABU-
s)kenuil. [loctymarensHoe
U BpallaTeIbHOE JIBIKCHHS Tella. PABHOMEpHOE U paBHOYCKOPEHHOE MPsIMOJIMHEHHBIE ABMKeHusA. CBOOOHOE TTafieHue Tell. [J{Brkenue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. | OTHOCUTENHHOCTh MEXaHMYECKOTO IBIKEHUS. 3aKOH CIIOKeHUs ckopocTeld. Knnematrka ABUKEHUS TIO
OKPY>KHOCTH.

3akoH mHepuuu. [lepBbiil 3akoH Herotona. MHepuuanbsHas cucrema orcuera. MueprHocts. Macca. Cuna. IlpuHumun cyneprno3unuu cuil.
Bropoii 3akon Hetotona. Tpetuit 3akoH Hetotona. [Ipunnun otHocutenbHocTu ["anunes. ['paButarionHas cumia. 3aKOH BCEMUPHOTO TATOTE-
Hus. OneiT KaBenaumia. Cuna TspkecTd. 3aKOHBI MEXaHUKU U JBUKEeHHE HeOecHbIX Tell. 3akoHbl Kemnepa. Cuna ynpyroctu. 3akos ['yka. Bec
tena. Heecomocts. [leperpysku. Cuna tperus. [Cuna conpoTHBICHUS Cpeibl. J[MHaMUKa TBUKEHUS 110 OKPY>KHOCTH. |

NmMnynsc MatepuanbHOM TOYKU M CHCTEMBbl. 3AKOH COXPaHEHHUs UMITylbca. PeakTuBHOE NBUKeHUE. [PeakTuBHbIE NBUratenu. YcCnexu B
OCBOCHHMH KOCMHUYeCKoro mpocTtpancTBa.| Llentp macc. [Teopema o aBmxenuun nentpa macc.| Pa6ota cubl. Mommuocts. KIIJ mexanu3ma.
Mexanuueckas sHeprusi. Kunerndeckas sueprusi. Teopema 00 U3MeHeHHH KUHETHUECKOH dHeprun. [loTeHnmansHas sHeprus. MexaHudeckast
SHEPTHSI CUCTEMBI. 3aKOH COXPaHEHUS MEXaHUIECKOM dHEpTUH. [ AOCOTIOTHO HE- YIIPYroe v aOCOIFOTHO YIIPYToe COyAapeHHUsl TelL. |

PaBHOBecHe MaTepualIbHOM TOUKHU. Y CJIOBHE PaBHOBECUA TBEPABIX Tel. [1nedo u MmomeHT cunbl. LleHTp TsxecTn TBepaoro Tena. Buabl pas-
HOBecus TBepaoro Tena. /laBnenue. J{aBnenue
B XKUAKOCTSX M razax. 3akoH [lackans. 3akon Apxumena. YcioBue ruiaBaHusi Tei. [/[BrkeHue xuakocteld u razoB. YpaBHeHue bepnymu.
TexHuueckue npuMeHeHus ypaBHeHus: bepuymnu. [logbemHas cuia Kpbuia camoseTa. |

Mexanndeckue KoiaeOaHus ¥ BOJIHBL. XapaKTEePUCTHKHU KoyiebaTeapHOTo ABrkeHus. CBoOoHbIe KosieObanus. KonebaTenbpHbie cucTtembl. Ku-

aTUKa KOJIe0ATeNpHOro ABMKECHUS. ['apMoHnyeckue konebanus. J[nHamMuka KonedaTenpHOro JBUKCHUS. Y paBHEHUE JIBHKEHUS Tpy3a Ha



npyXuHe. YpaBHEHHUE JBMKCHUSI MATEMaTHUECKOT0 MasTHUKA. [lepnoipl koneOaHuil MpyKUHHOTO ¥ MaTeMaTHYECKOro MasTHUKOB. [IpeBpa-
IIEHHE SHEPTUU MPU TAPMOHUYECKUX KoJieOaHusIX. 3aTyxatouiue koyiebanus. BoinyxxaeHusie konebanus. Pezonanc. [ ABTokosne0anusl. |

[Tonepeunsle U Po10JIbHBIE BOIHBL. J{i1Ha BoaHbI. CKOPOCTh paclipoCTpaHEeHUs BOJIHbBI. BoaHbl B cpenie. 3ByK. XapaKTepUCTHKHU 3BYKa.

MouiekyasipHas GpU3UKa M TEPMOJAUHAMHUKA

MonexynsapHo-kuneruueckast Teopusi (MKT) u ee skcniepuMenTtanbubie o0ocHoBaHusl. CTpoeHue BellecTBa. Macca u pa3Mepbl MOJIEKYIL.
[TocTostnHass ABoraapo. TermioBoe IBM)KEHHE YacTUIl BemecTBa. bpoyHoBckoe nBmwkenue. Juddys3us. BzanMmoseiicTBre yacTull BemecTsa.
Mopenu cTpoeHHs Ta30B, )KUJIKOCTEH U TBEPIBIX TE.

Mopnens uaeanpHoro rasa. CTaTUCTUYECKOE ONMCAHUE UAEATIBHOrO raza. TemioBoe (TepMouHaMuueckoe) paBHoBecue. Temneparypa. M3me-
penue temneparypsl. llkanel Temnepatyp. CoiictBa ra3oB. M3onporeccsl. ['a3oBbie 3akoHbI. AOCOJIIOTHAs TEMIIEpaTypa Kak Mepa cpeiHein
KMHETUYECKOW DHEPTUH TEIUIOBOrO JABMKEHMS 4dacTull BemecrtBa. [locrosHHas bonbnmMana. JlaBieHue raza. OCHOBHOE ypaBHEHHE MOJIEKY-
JSIPHO-KUHETUYECKOM Teopuu. 3akoH JlanbpToHa. YpaBHEHHE COCTOSIHUS Ucalb-HOTO Ta3a (ypaBHeHne MenpaeneeBa—Kiamneiipona). YHusep-
caJibHasi ra3oBast IOCTOSIHHAs. BHYTpeHHss 3Heprus uaealbHoro rasa. MizmMepenue ckopocTeid MoJeKyJ1 rasa.

CsoiictBa xunkocrei. [[loBepxHocTHoe HaTsbkeHne. CMadynBaHue U HecMadynBaHue. KanwuisipHele sBieHus. TemioBoe paciiupeHue Ku-
kocteil.] Kpucrammmueckue u amopdusie tena. [ TerioBoe pacuimpeHne TBEpAbIX Tell. ]

Pab6oTa u TermooOMeH Kak crocoObl H3MEHEHHs BHyTpeHHeH sHeprun. KonnuecTBo TemIoThl. Y ienbHas TeMI0eMKOCTh BEIeCTBa. Y paBHe-
HUE TEMJI0BOro OanaHca. 3aKoH coxpaHeHust sHepruu. [lepBrlii 3akoH TepMoanHaMuKU. [IprMeHeHne nepBoro 3a-KoHa TEPMOJUHAMUKH K H30-
nporeccam. AnuadaTruueckuil mpouecc. [ TemnoeMkocTs raza B uzomnpoieccax.] HeoOparumocTs TemuoBbIx mporeccoB. Bropoii 3akoH Tepmo-
JUHAMUKH.

Tennosl MmamuHb!. [Tpuniun aericteus Temosoro asuratens. Llukn Kapro. MneansHas XxonoauabHas MalIiHa. DKOJI0THYECKUE TPOOIEMBbI
VCIIOJIb30BaHUs TEIUIOBBIX MAIlIKH.

ArperaTHble cOCTOsIHUS BellecTBa. VMcnapenue u konaeHcauus. Haceiennsiii nap. Kunenune sxunkoctu. Y nenbHas TemoTa napoodpas3opa-
HUS KUIKOCTH. BraxHocTh Bozayxa. Touka pochl. I3mepenune BiaxkHocTH Bo3nyxa. [M3orepma peanbHoro rasa.| [lnaBnenue u kpucramiusa-

LM BEIISCTBA. Y JellbHas TEIUIOTa IIaBJICHUS BEIEeCTBA.

DJIeKTPOAUHAMUKA

DNEKTPUYECKUN 3apal. DIEMEHTAPHBINA dJIEKTPUUECKUN 3apsa]. DIEKTpU3aLMsl Tell. DIEKTPOCKOI. DIEKTPOMETP. 3aKOH COXPAHEHUS JJIEK-
TpUYeCKOTOo 3apsna. Todeunsle 3apsaabpl. 3akoH Kynona. Dnekrtpudeckoe nose. HanpsskeHHOCTB anexkTpudeckoro nois. IIpuanun cyneprnosu-
IIUH HJIEKTPUUYECKHX MoJiel. JIMHUU HanpsKeHHOCTH 3JIeKTprudecKoro noiist. [HanpskeHHOCTh mosist pa3ianyHol KoHpurypauu 3apsaos.] [po-
BOJHUKH B 3JIEKTPOCTATUUECKOM ToJ€. [IU3IeKTPUKH B AIEKTPOCTATUYECKOM Modie. JIudnekTpruueckasi IpOHULIAEMOCTb.



PaboTta KylTOHOBCKUX CHJI. DHEPIHsl B3aUMOJICHCTBUS TOYCUHBIX 3apsaA0B. [loTeHIIna 31eKTPOCTATHUECKOTO MOJIsl. Pa3HOCTh OTEHITMANIOB.

DOKBUNOTEHIUATbHBIE TOBEPXHOCTH. [[loTeHnnan monis pa3iaudHoil KoHPUryparuu 3apsiioB.]| DIEKTPOEMKOCTh YEAUHEHHOTO MPOBOJHUKA U
KoHJieHcaTopa. [CoequHeHne KOHJAEHCATOPOB. | DHEPTHs SJIEKTPUUECKOTO MO,
B [locTosiHHBI 2nekTpuueckuid ToK. JledcTBus anekTpruyeckoro Toka. [CKOpPOCTh YINOPSIOYEHHOTO ABMXKEHHUS SJIEKTPOHOB METAIIMYECKOM
npoBoaHuke.| Cuna Toka. MUcrounuku toka. Ctoponnue cuibl. dnektpoasxkymias cuia (3/1C). 3akon Oma st 0OAHOPOAHOTO MPOBOIHUKA
(ygacTka nemnu). 3aBUCHUMOCTb yJI€IbHOTO COMPOTUBICHUS MPOBOJHUKOB U MOJYIPOBOJHUKOB OT TemriepaTypsl. [CBepxnpoBoauMocTb.| Co-
eIMHEHMsI TPOBOIHUKOB. PaboTa 1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA. TenoBoe aeiicTBre 3neKTpudeckoro Toka. 3akoH Jxoyns—Ilenna. 3a-
koH Oma 71 osrHo nenu. 3akoH Oma 11 ydactka uenu, coaepsxaiiero J/[C. Peocrar. [lorennimomerp. M3mepenue cuiibl TOKa, HAPsSHKEHUS
[1 conpoTuBIIeHUS].

ONEKTPUUYECKUH TOK B METaJllIaX, PACTBOPAX M PacIUIaBax 3JEKTPOIUTOB. DNEKTPONIN3. [3aKOH AleKkTpoaunsa Papazes.| DIeKTpUIecKuil TOK
B ra3zax. CaMoCTOSITENIbHBIN 1 HECAMOCTOSATENbHBIN pa3psiabl. [Pasnnunble TUIIBI caMocTOATENBHOTO paspsiaa. [lna3sma.] Dnexkrpuueckuil Tok B
BakyyMme. BakyymHbIH 110/, DIeKTpOHHO-TTyyeBast TpyOKa. DIEKTPUUECKUM TOK B MOJYIPOBOJIHUKAX. [ DJIEKTPOHHO-ABIPOUHBINA Epexo. |

MarnuTtHO€e B3anMoJeicTBrE. MarHUTHOE 10JI€ 3JIEKTPUYECKOro ToKa. MHAyKIMsa MarHuTHOrO nojs. [IpuHun cynepno3suumuy MarHuTHBIX
noJied. JImaum MarHuTHOM MHAYKIUK. JleficTBEe MarHUTHOTO 110JIs Ha IPOBOJHUK ¢ TOKOM. Curita Ammnepa. 3akoH AMIiiepa. DJIeKTpOJBUTraTelb
IIOCTOSIHHOTO TOKA. [DJIEKTPOU3IMEPUTENbHBIN MPUOOP MarHUTOIIEKTPUUECKOM cucTeMbl.| Pamka ¢ TOKOM B OJJHOPOJHOM MarHUTHOM IIOJIE.
JlelicTBME MAarHUTHOTO I0JI Ha ABMKYLIMecs 3apspkeHHble yacTuibl. Cuia Jlopenna. [Macc-cnektporpad. L{ukinorpoH.] MarHUTHBIA 1yt
3emisin. MarauTHble cBOcTBa BelecTBa. [CTpoeHne (heppoOMarHuTHBIX BEIIECTB. |

OneiTel ®apazes. SABiaeHNne 3I€KTPOMAarHUTHON MHAYKIMU. MarHuTHBINA MOTOK. 3aKOH AJIEKTPOMAarHUTHOW MHAYKIMH. BuxpeBoe anexTpu-
yeckoe noie. [Tpasuno Jlenua. [3/C nnnykunn
B IBIXKYyLIEMCS poBoaHUKE. | CaMonHAyKIus. IHIyKTUBHOCTD KOHTYpa. DHEPrUsl MArHUTHOTO IOJIS TOKA.

DneKTpOMarHuTHbIE KojieOaHus U BOIHbI. CBOOOAHBIE 3JIeKTpOMarHuTHbIE Kosiebanus. KonebarenbHbiit kKoHTYp. @opmyna Tomcona. [Ipo-
LIECChI ITPU FTAPMOHUYECKUX KOJIeOaHUIX B KoJeOaTeIbHOM KOHTYpe. BbIHY X /IeHHbIE 2JIeKTpOMarHuTHbIe Kosebanus. [lepemMenHblit Tok. Pe3u-
CTOp B LIENIM IEPEMEHHOT0 TOKa. JlelicTByOIIME 3HAUYEeHUS CUJIbI TOKA U HanpsbkeHusd. [ KoHeHcaTop U KaTyllika HHAYKTUBHOCTH B IIETH Mepe-
MEHHOI0 ToKa. 3akoH OMa JUIsl LIenu nepeMeHHoro toka. Peonanc B 1nienu nepemenHoro toka.] Tpancdopmarop. [KIIJ tpanchopmatopa.
[Tpou3BoacTBO, MEpeada U UCTIOIb30BaHUE YHEPTHUH. |

OnexrpoMarauTHoe 1nose. OnelTel I'epria. CBONCTBA JIEKTPOMArHUTHBIX BOJIH. IHTEHCUBHOCTD 3JIEKTPOMAarHUTHOM BOJIHBI. CHIEKTp 3JIeK-
TPOMAarHUTHBIX BOJH. [IpUHIMIIBI paOCBSI3U U TEIEBHUICHUS.

I'eomeTpuueckas onTuka. 3aKOH MPSIMOIMHEHHOTO PACIIPOCTPAHEHUS CBETA. 3aKOH OTpaxkeHusl cBeTa. [locTpoeHne n300paxeHuii B I0CKOM
3epkane. 3akoH mpenomiieHus BosH. [[lonmHOe BHyTpeHHee oTpakeHue cBeta.| JInazel. @opmyna TOHKON JUH3BL. ONTHYecKas CUiia JIMH3BI.
[TocTpoenune n300pakeHNI B TOHKUX JTUH3aX. Y BennueHue TuH3bI. [ 1a3 kak ontudeckas cucreMa. Jledektsl 3perus. [OnTruueckue mpudopsl. |

Wzmepenune ckopoctu cera. Jucnepcust ceera. Onbitel HetoToHa. [Ipunnun I'roiirenca. Mntepdepennus BonH. MHTepdepennus crera.
Korepentasie ncrounnku csera. OnbiT FOnra. Konbsiia Hetotona. MaTepdepentius B Tonkux mieHkax. [[IpocBernennas onrtuka.] Judpakmus
a. [Ipunnun Itoiirenca— ®penens. [[Iudppakunonnas pemerka. [loxsipuzaius cBEeTOBBIX BOJIH. |



3aKOHBI JICKTPOAMHAMUKHU U MPUHIIUIT OTHOCUTENIBHOCTU. OnbIT MaiikenbcoHa. [TocTynarsl cnennaibHOM T€OPUU OTHOCUTENBHOCTH. OT-
HOCHUTEJIBHOCTh OJTHOBPEMEHHOCTH COOBITHI, TPOMEKYTKOB BPEMEHH U paccTOsTHUI. Macca, UMITYJIbC U SHEPTHUS
B CIELHAIbHON Teopuu oTHOCUTENbHOCTU. DopMyna DUHIITEHHA.

KBanroBas ¢pusuka. Acrpodgusuka

PaBHOBecHOe TeroBoe u3nyueHue. KBantoBas runores3a I[lnanka. [Tocrosanas [lnanka. Buemnuii porosddext. 3akonsl dhoTodrddekra.
VYpasuenue DitHmrelina it pororddexra. Doronsl. Jasnenue ceera. OnbiThl JIebeaera. Dueprust u uMmiyibe Gporona. KopmyckynspHo-Boi-
HOBOU ayanu3Mm. ['unoresa ne bpoitns. [CootHommenue HeonpenenenHocrei ['eitzendepra. |

[Tnanerapnast monenb atoma. OnbiThl Pesepdopaa. [lornomenne u u3nydenue csera aromoM. [loctynarsl bopa. Mozaens aroma Bogpopoaa
1o bopy. Jluneituateie cnextpsl. [JIazepst. |
MeToabl perucTpaluuu 3apsKeHHbIX 4acThll. EcTecTBeHHAs: palnOaKTUBHOCTb. BUIbl paJMOaKTUBHBIX MPEBPALEHUNA aTOMHBIX siep. 3aKOH
panuroakTuBHOTO pacnaza. M3otomnel. [IpaBuna cmemenus ans anbda-pacnana u 6eta-pacnana. MickyccTBeHHas painoakTUBHOCTh. [IpoToHHO-
HEUTPOHHAS MOJIENIb ATOMHOI0 sApa. SnepHble peakuuu. SnepHple CUilbl. DHEPrUs CBSI3M aTOMHBIX saep. Jlenenue anep ypana. Llennas snuep-
Has peaknus. SlnepHas sHepreTuka. buonornueckoe neicTBUE paguOAKTUBHBIX U3ITYYCHUNH. DKOJIOTHUYECKHE MPOOIeMbl UCTIOIb30BaHUS SAEp-
HO ’Hepruu. [IpumeHenue painoakTUBHBIX U30TONOB. [ TepmosiaepHbie peakuuu. TepMosiiepHbIil CHHTES. |

DnemenTapHbie YacTuibl. Kitaccupukamnus sneMeHTapHbIx yacTull. Kapku. @yHIaMeHTaIbHBIE B3aUMOICHCTBUS.

Conneunas cucrema. Jlyna u cnytHuku mianet. Kapiaukosbie miaHeTsl u actepouibl. KomeTrsl u meteopubsie nmoToku. CosHie. 3Be3/bl.
Huarpamma I'epummnpynra—~Paccena u 3Bostonus 38e3/1. [lepemenHbie, HOBbIE U CBEPXHOBBIE 3B€3/1bl. DK3011aneTsl. Hama ["anaktuka. 3Be3 -
HbIe ckorieHus. [ [Ipyrue ranaktuku]. [IpocTpancTBeHHO-BpeMeHHBIe MaciITaObl HabmoaaeMoit Beenennoii. 3akon Xa66ma. Kpynmnomaciitab-
Has cTpykTypa Bcenennoit. IlpencraBnenus o6 3Bomornuu Beenennoit. Onementsl Teopun bomnbioro B3peiBa. [TemMHas marepus U TeMHast
DHEprus).



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
Ne pazgena Tema pasaena KoJu1-Bo yacos KouunuecTBo KounyecTBO KOH-
JIa00paTOpPHBIX TPOJIbHBIX PadoT
padoT
1 Beenenue 1
2 MexaHuka 33 5 3
3 MonekyssipHas pusuka. TepmoamHaMuKa 20 4 1
4 DJIEKTPOAMHAMHUKA 9 1 1
5 [ToBTOpeHune 4 1
UTOro 68 10 6
11 KUIIACC
Ne paznena Tema pa3gesa KoJa-Bo uacoB KoaunuecTBO KoanyecTBo KoH-
J1a00paTOPHBIX TPOJILHBIX padoT
padoTr
1 [ToCcTOSIHHBIN IEKTPUUYECKUI TOK 8 1 2
2 DNEeKTpUUYECKUH TOK B Cpefax 5 2
3 MarsautHoe nose &)
4 DneKTpOMarHuTHasl MHAYKIIHS 4 1
5 Mexanuueckue KosueOaHus ¥ BOJTHBI 7 3
6 DNeKTpOMarHuTHBIE KOJIeOaHUsI U BOJTHBI 8 1
7 3aKOHbBI TEOMETPUUECKON ONTHKHU 5
8 BonHOBas onTrka 5 2 1
9 DJeMEeHTHl TEOPUU OTHOCUTEIbHOCTH 2
10 KBanroBas ¢usuka. CtpoeHue aroma S 1
11 Pu3nka aTOMHOTO s11pa. DJI€MEHTapHbIE YaCTUIIBI 8 1 1
12 DneMeHTHl acTpo(U3UKU 4
13 PesepBHOE BpeMms 2 1
UTOI'o 68 10 7




IHOYPOYHOE IIVTAHUPOBAHUME

IHoypounsbiii miian 10 kaacc

Ne JlaTa MnpoBeie- Tema ypoka
H/H HUA
I1IJIaH 110
baxty
BBenenne
1 03.09 @Pu3uKa U €CTECTBEHHO-HAYYHbI METOJ O3HAHUS NpUpOibl. BBOHBIN HHCTpYKTaX 10 Th.
MexaHuka
KunemaTuka
2 07.09 Pasnuunble criocoObl ONMMCAHUA MEXAHUYECKOTO JBUKECHUS.
3 08.09 [Tepememnienue. Pagnyc-BekTop. PaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHHE.
4 14.09 JIBMKCHHE Tea M0 IMII0CKOCTH. MTHOBEHHAsI CKOPOCTb.
5 15.09 BxojaHasi KOHTPOJIbHAsI padoTa.
6 21.09 Y ckopenne. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKEHUE.
/ 22.09 JlabopaTopHasi padora Nel "HccimenoBanne paBHOYCKOPEHHOTO IPSIMOJIMHENHOTO IBUKEHUS '
8 28.09 CBoboHoe nmajeHue Tei. JIBrkeHne Tesaa, OpOIIeHHOro MO/ YIJIOM K TOPHU30HTY.
9 29.09 JlaGopaTopHas padora Ne2 "MccnenoBanue IBUKCHHS Tesla, OPOIIEHHOTO TOPU30HTAIBHO" .
10 05.10 OTHOCHTEIIBHOCTh MEXaHUYECKOTO JIBHYKCHHMS. 3aKOH CJI0)KECHHUS CKOPOCTECH.
11 06.10 KuHeMaTnka IBHKCHHS 10 OKPY>KHOCTH.
12 12.10 3auér mo teme "Knnemaruka"
JAuHnamuka
13 13.10 IlepBerii 3akoH HetoToHA. MHEpIMAaTbHBIC CHCTEMBI OTCUETA.
14 15.10 Cuna. [Tpunanmn cynepriosuituu cwil. MHepTHOCTE. Macca. Bropoii 3akoH HproToHa.
15 19.10 Tperuii 3akoH HetoTona. TlpuHIMT OTHOCHTEIBHOCTH [ ammres.
16 20.10 Cuiia BCeMHPHOTO TATOTCHHUS. 3aKOH BCEMUPHOT'O TATOTEHHUSI.
17 26.10 Cua Tspkect. JIBHYKEHHE UCKYCCTBEHHBIX CITYTHUKOB 3eMIIH.
18 27.10 Cuna ynpyroctu. 3akoH ['yka.

25




19 09.11 JlaGoparopHasi padora Ne3 "[3yueHne ABUKEHUSA TeJIa IO OKPY>KHOCTH TOJT IEUCTBUEM CHJIT

YIPYTOCTH U TSKECTH"
20 10.11 Bec tena. Ileperpys3ku. HeBecoMOCTb.
21 12.11 JlaGopaTopnasi padora Ned "VccnenoBanue H3MEHEHHUS Beca Tejla P €ro IBHKECHUH C YCKOpe-

HUEeM'".
22 16.11 Cuna tpenusi. COnpoTHBIICHHS P IBMYKCHUH TEJ B XKUJIKOCTSIX M rasax.
23 17.11 JlaGopaTopuas padora Ne5 "l3mepenne kodbbuimeHTa TPSHHUS CKOJIbKCHHS "
24 23.11 KonTpoabnasi pa6ora Nel o reme " Kunemaruka .JluHamuka"

3aKoHbI COXpaHEHHsI B MEXaHHKe
25 24.11 WmMirynbe MaTepuaiibHOM TOukH. [Ipyras ¢hopMyaupoBKa BTOporo 3akoHa HeroToHa.
26 26.11 3aKOH COXpaHCHHSI MMITYJIbca. PeakTHBHOE JIBIKEHUE.
27 30.11 [{enTp Macc. TeopeMa 0 IBHKCHHUH [IECHTPA Macc.
28 01.12 Pabota cmibl. MontHocts. KITJ MmexaHu3ma.
29 03.12 Mexanndeckas sHeprus. Kunernueckas sHeprus. [loTeHIMaaIbHas SHSPTHSL.
30 07.12 3aKOH COXPAaHCHHUSI MEXaHUYECKOW YHEPTHH.
31 08.12 KourpoJsibHasi padora Ne2 1o teme "3aKoHbI COXpaHEHUs B MeXaHHKe"
Craruka. 3aK0HBI THAPO- U ADPOCTATHKH.
32 14.12 YcnoBus paBHOBECHS TBEPABIX TEI.
33 15.12 [lenTp TsHKEeCcTH TBEPAOTO Tesia. Buapl paBHOBECHSI.
34 20.12 JlaBiieHMe B )KUAKOCTAX M raszax. 3akoH ITackais.
35 21.12 3akoH ApxuMeza. Y CIOBHE IIaBaHUS TEJl.
MouJiekyasipHasi pU3MKA U TEPMOJIUHAMMKA.
OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH TEOPHH.

36 22.12 OCHOBHBIE TTOJIOXKEHHS MOJICKYJIIPHO-KHHETHICCKOW TEOPHUHU M UX OIBITHBIE 000ocHOBaHUS. O0-

IIM€ XapaKTEPUCTHKH MOJICKYIL.
37 28.12 Temmnepatypa. M3mepenne Temnepatypsl. ['a30Bble 3aK0HBI.  AOCOFOTHAS IITKAJIa TEMITepaTyp.
38 29.12 JlaGopaTopuasi padora Ne6 "M3yueHne H30TepMHUUIECKOTO Tporiecca
39 11.01 YpaBHeHUE cocTOsiHMS UaeabHOro ra3a. OcHoBHoe ypaBHeHne MKT.,
40 12.01 JlaGopaTopHasi padora Ne7 "M3yueHue ypaBHEHHsI COCTOSIHUS UeaJbHOro rasa"

A 18.01 Temnepatypa U cpeiHsisi KHHETHUECKast SHEPTHUsl Xa0THYECKOTO JABMYKCHHUS MOJICKYII.




42 19.01 BHyTpeHHsIsI SHEpTHs HJIeaIbHOT0 ra3a. Mi3aMepeHne CKopoCcTe MOJISKYJI rasa.
43 25.01 CrpoeHue U cBOMCTBA TBEPBIX Te)I. AMOpGHBIC Tea.
44 26.01 Pemenne 3amay no MKT
45 01.02 3auér no teme " OCHOBBI MOJIEKY/ISIPHO-KHHETHYECKOH TeopuH "
OCHOBBI TEPMOTUHAMUKH
46 02.02 PabGoTa ra3a B repmoarHaMuke. KoanuecTBo TemioTel. YpaBHEHHE TEIIOBOTO OajlaHca.
47 08.02 [1epBeIii 3aK0H TepMOIUHAMUKH. [[puMEHEeHNE TIEPBOTO 3aKOHA TEPMOAMHAMUKHU K U30TIPOIIEC-
caM. AanabaTH4ecKuil mporecc.
48 09.02 Temnoeie MamuHbl. He0OpaTUMOCTh TEIUIOBBIX MamiH. [IpuHIMT 1eHCTBHS TEIIOBOTO JIBHTa-
TEIIs.
49 22.02 Bropoii 3akon Tepmonunamuku. [{ukn Kapro. MneansHast
XOJIOIMIbHAS MAIlIMHA. DKOJOTHYECKUE MPOOIEMbl HCIIOIb30BAHMS TEIIOBBIX MAIIIKH.
50 01.03 3auéT mo Teme "OCHOBBI TEPMOIMHAMHUKH "
MN3MeHeHus1 arperaTHbiX COCTOSHUM BeLeCTBA.
51 09.03 Hcnapenue u kouneHcanus. Haceimennstil nap. Kunenue xunkoctu. BinaxHocTs Bo3myxa. 13-
MEpEHHE BJIQYKHOCTH BO3yXa.
52 15.03 JlabopaTopHasi padora Ne§ "M3mepeHne OTHOCUTENBPHOM BIAXKHOCTH Bo3ayxa'
53 16.03 [TnaBiieHrEe ¥ KPUCTAIUTM3AIHS BEIIECTRA.
54 22.03 JlaGopaTopHasi padora Ne9 "l3mepenne TemMepaTypsl KpUCTAIIH3AIUMN U YAEIbHON TeMItepa-
TYpbI IIJIABJICHHS] BellecTBa"
55 23.03 KonTpoasnasi padota Ne3 o reme "OCHOBBI MOJICKYJIIPHO-KHHETHIECKOM Teopruu. OCHOBEI
TepMOIMHAMUKH. I3MEHEHHsI arperaTHbIX COCTOSIHUI BelecTna'.
DJIeKTPOAMHAMMKA
JJIEKTPOCTATHKA
56 05.04 DJIEKTPUYECKUN 3apsifl. DJIEKTPU3alMs TeJl. 3aKOH COXPAHECHMS AJIEKTPUUYECKOTO 3apsia.
57 09.02 3akon Kynona. Dnekrpuyeckoe mose. Teopun OMM3KOAEHCTBUS U JaIbHOICHCTBUS.
58 06.04 Hanpsok€HHOCTD AIEKTPUYIECKOT0 1moutst. [TpHHIMIT CYTIepIIO3UITH YJICKTPHYSCKUX ITOJICH.
59 12.04 Hanpsix€HHOCTh ToueuHoro 3apsiia. ['paduyeckoe n300pakeHHe MIEKTPHYECKUX TOJICH.
60 13.04 PaGoTa kynoHoBCkuX cuil. [IoTeHITHAI 3JIEKTPOCTATUYECKOTO TOJIS ¥ Pa3HOCTh MOTEHIAJIOB.

SKBI/IHOTCHHI/I&HBHHG IMMOBCPXHOCTH.

27




61 19.04 [TpOBOIHHUKH B 3JEKTPOCTATHUECKOM IT0JIE. JIUIICKTPUKH B JIEKTPOCTATUYECKOM ToJte. Juamek-
TpHYECKasi MPOHUIIAEMOCTb.
62 20.04 DnexTpudeckas EMKOCcTh. KoHIeHCATOPBI. DHEPIHs SJIEKTPUUCCKOTO OIS,
63 26.04 JlaGopaTopuasi padora Nel() "M3mepeHue 2IeKTPHUSCKON €eMKOCTH KOHAeHcaTopa'.
64 27.04 KonTpoJbHasi paora Ne 4 o reme "DiekrpocraTuka’.
IToBTOpEHME
65 04.05 IToBTopenue 3a kype 10 kaacca mo Teme «MexaHHuKay
66 11.05 IToBTOpenue 3a kypc 10 kimacca no reme «MKT 1 TepMoguHAMHKA»
67 17.05 HToroBasi KOHTpoJIbHasi padoTa
68 18.05 Oo6o6maromee moBTopeHne 3a Kype 10 kmacca




IHoypounsbiii mian 11 kaace

Ne JlaTta npoBe- Tema ypoka
ypoka JCHUS
IUTaH | 1Mo
bakTy
IMocTosTHHBI 3/1eKTpUYecKuii TOK (8 1)
1 03.09 Broansiit uactpykTtax no OT u Th. YcnoBus cymecTBoBaHUs 3IEKTPUUECKOTO TOKA.
DJIEKTPUYECKUHN TOK B IPOBOTHUKAX
2 ]08.09 3akon Oma 1 y4acTKa Ieny. 3aBUCUMOCTh COITPOTHBIICHHUS OT TEMIIEPATYPhl
3 10.09 CoeauHeHre IPOBOIHMKOB. Bxo1Hast konTpossHast padbora (20 mMum)
4 15.09 PaboTa ¥ MOIITHOCTh 2JCKTPUUYECKOro Toka. 3akoH J[xoyms — Jlenia
5 17.09 V3MepeHne CHiIbl TOKA, HANPSHKEHUS M COMPOTUBJICHUS B DJICKTPUUYCCKOM TSN
6 22.09 DnexTpoaBmkyIas cuia. Mcrounmku Toka. 3akodH Oma Jijis TOJIHOH 1eHH
7 24.09 JIaboparopnas pabora Ne 1 «M3mepenne 3/IC u BHYTPESHHETO CONPOTUBIICHHS HCTOYHUKA
TOKa»
8 29.09 KonTposbHas pabota 1o Teme «I1ocTOSTHHBIN JIISKTPUICCKUI TOKY
JJIeKTpUUYEeCKHil TOK B cpeaax (5 1)
9 |0110 DKcIepUMEHTaIbHBIE 000CHOBAHHUS YJICKTPOHHOMN MPOBOAMMOCTH METAIIIOB
10 | 06.10 DJICKTpUYECKUN TOK B pACTBOPAX M paciiaBax JICKTPOJIMTOB. 3aKOH DJICKTPOJIN3a
11 | 08.10 DJICKTPUYECKUN TOK B razax. DJICKTPUICCKUH TOK B BAKyyMe.
12 1310 JIaboparopuas pabora Ne 2 «3roToBieHue rajpBaHUIECKOrO JIEMEHTA
Y UCTBITAaHUE €T0 B AeiicTBUn». JlabopaTopHas padota Ne 3 «HccienoBanue 3aBUCUMOCTH
COITPOTHBJICHUS MOJIYIIPOBOIHHUKA OT TEMIIEPATYPhI»
13 [ 15.10 DJIEKTPUYECKUIN TOK B TIOJTYITPOBOJIHUKAX
MarauTtHoe noJie (5 4)
14 |18.10 Maruurssle B3auMoaeiicTBAs. MarHuTHOE 110J1€ TOKOB
15 |20.10 WMHayKIMs MAarHUTHOTO HOJIs. JIMHMKM MarHUTHON MHIYKIIHH.
16 |22.10 JleficTBHe MAarHUTHOTO MOJIs HA IPOBOJHUK C TOKOM. 3aKOH AMIiepa
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17 |27.10 JIBrOKeHUE 3apsHKEHHBIX YacTHUI] B MarHMTHOM moie. Cuita JlopeHiia
18 |[29.10 MarauTHble CBOMCTBA BEIECTBA
DJIeKTPOMATHUTHAs1 MHAYKIMSA (4 1)
19 |[10.11 OmnpbiTel Papajiest. MarHUTHBINA TOTOK
20 |1211 3aKOH AJIEKTPOMArHUTHOW MHAYKIMHA. BUXpeBoe 2IeKTpruieckoe mosie
21 | 1711 CamouHayk1ns. MHIYKTHBHOCTh. DHEPIUs MAarHUTHOTO TTOJIS TOKA
22 1911 KoHTtponbHas pabota 1mo Teme «JIeKTpOMarHuTHasE HHAYKITUS
MexaHn4ecKue KoJie0aHus M BOJIHBI (7 4)
23 | 2411 VY coBHsi BOSHUKHOBCHHSI MEXaHUYECKHX KojiecOanuii. JIBe Moaenu KonebaTeabHbIX CHCTEM
24 2611 Kunemartrka Kojae6aTenbHOTO ABMKCHH. [ 'apMOHMUYECKHEe KOJIeOaHus
25 |01.12 Jlunamuka KoJie0aTeIbHOTO IBHKCHUS
26 |03.12 [TpeBpailieHue SHEPTHH TPU TAPMOHUYECKUX KOoJieOaHusIX. BeIHyKIeHHbIC KoteOanus. Pe3o-
HaHC.
27 ]08.12 JIaboparopHbIie paObOTHI
Ne 4 «HMccnenoBanue KoneOaHHi IPYKUHHOTO MasTHHKA
Ne 5 «MccnenoBanue KoneOaHui HUTSHOTO MassTHUKA
28 ]10.12 MexaHUYEeCKUE BOJHBI
29 |15.12 Boansl B cpenie. 3ByK.
JlaGoparopnas padota Ne 6 «OnpeaeneHue CKOPOCTH 3BYKa B BO3IYXE»
JJIeKTPOMATHUTHBIE KOJI€OAHUS U BOJIHBI (8 1)
30 |1r12 CB00O/IHBIC AIEKTPOMArHUTHBIC KoJieOanus. KoneOaTeIbHbIl KOHTYP
31 2012 [Tporiecchl Mpy rapMOHUYESCKHUX KOJICOAHUSIX B KOJICOATEIIBHOM KOHTYPE
32 2212 BbIHYXIEHHBIE 3JICKTPOMArHUTHBIC KosieOanus. [lepeMeHHBIN TOK
33 |2412 Pe3ncTop B LIENHU MEPEMEHHOr0 ToKa. JIeHCTBYONINE 3HAUYCHHSI CUJIBI TOKA M HAIPSHKCHHSI
34 |27.12 Tpancdopmarop
35 [29.12 DJIeKTPOMArHUTHBIC BOJIHBI
36 |1201 [TpUHIMITBI PAMOCBSI3HU U TEJICBUICHUS
37 |14.01 KonTtpoasHast pabota mo temam «MexaHndecKre KoeOaHus U BOJIHBI, « DIEKTPOMAarHuT-
HBIE KOJICOAHUS M BOJIHBDY

"3aKOHBI TeOMeTPUYeCKO ONTUKH (5 1)




38 |19.01 3aKOH MPSMOJHHEHHOr0 PacpOCTpaHEHHsI CBETa. 3aKOH OTPaKEHHS CBETa
39 |21.01 3aKOH IIPETOMIIEHUS CBETA

40 |26.01 JIunzpl. @opMysia TOHKOM JIMH3EI

41 | 28.01 [TocTpoeHne n300pakeHH B TOHKUX JIMH3aX

42 | 02.02 ['71a3 KaK OnTHYeCKas CHCTeMa

BoaHoBasi onTuka (5

1)

43 | 04.02 M3mepenne ckopoctu cseta. Jucnepens cBera

44 | 09.02 [Tpuniun I'roiirenca

45 |18.02 WuTepdepenims cpera

46 | 25.02 JIaboparophas pabora Ne 7 «MccaenoBanue siBjeHUH HHTEpPEPEHIUN 1 TUDPAKIIHH CBETa»
JlaGoparopHas pabota Ne 8 «OnpeaeneHue CKOPOCTH CBETa B BEIIECTBEY

47 10203 KonTposbHas paboTa 1o TeMaM «3aKOHbI T€OMETPUIECKON ONTHKIY, «BoTHOBas onTHKay

JJiIeMeHThI TEOPHH OTHOCUTEJIBHOCTH (2 4)

48

04.03

3aKOHBI QJICKTPOAMHAMUKHN W NPUHIOWII OTHOCHUTCIIbHOCTH

49

09.03

M&CC&, HMITYJIBC U DOHCPTIUA B CHCHI/IaHBHOﬁ TCOPHUHU OTHOCHUTCIILHOCTH

KBanroBasi puzuka. Ctpoenue aroma (5 4)

50 |11.03 PaBHOBECHOE TEIIJIOBOE M3TYUCHUE
JlabopaTopHas padota Ne 9 «HabroaeH1ne CIIONIHBIX U JIMHEHYAThIX CIIEKTPOBY

51 ]16.03 3akonbl poTodddekra

52 ]18.03 JaBnenne cBeta. KopmycKyasipHO-BOTHOBOM Ayalln3M

53 |23.03 [TnaneTapHas MOIE€Ib aTOMA

54 |01.04 IToctynarel bopa. Mozens atoMa Bojiopoja o bopy

Du3nKa aTOMHOI0 /Ipa. JJIeMeHTapHble YacTulbl (8 1)

55 ]06.04 MeTo1bl pErUCTPAIIK 3aPSKEHHBIX YACTHII

56 |08.04 ParoakTHBHBIE TIPEBpaIICHUs. 3aKOH PaIMOAKTUBHOTO pacnaaa. M30Tors

57 ]13.04 HckyccTBeHHOE TIpEeBpaIlicHHe aTOMHBIX sijiep. [I[poTOHHO-HEHTpOHHAST MOIEITh aTOMHOTO
saapa

58 |15.04 SlnepHble cuIibl. DHEPTHUs CBSI3U AaTOMHBIX sIEP

59 |20.04 [lennbie ssaepHbIE peakuuu. AnepHsbiil peakTop. buosornueckoe neMCTBUE PAIUOAKTUBHBIX

W3JYYEHUM.
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60 |22.04 JlaboparopHas padora Ne 10 «l/3mepeHne eCTeCTBEHHOrO paJdallMOHHOTO (hOHa

61 |27.04 DeMeHTapHbIe YacTHUIBI. PyHIaMEHTAIbHbIE B3aMMOICHCTBHSI

62 |29.04 KonTtponsHast pabota o Teme «KBaHToBast pusukay
JyieMeHThI acTpopu3uku (4 4)

63 |04.05 CoHevHas cucTeMa

64 | 06.05 Comure. 3Be3/bl

65 |11.05 Hama ["anaktuka. /I[pyrue rajakTuku

66 |13.05 ITpocTpaHCTBEHHO-BpEMEHHBIE MacITaObI HabM0maeMoii Beenennoit
Pe3epBHoOe Bpems (2 1)

67 |18.05 HToroBasi KOHTpoJibHasi padoTa mo ¢pusnke 3a Kypce 11 Kiiacca

68 |20.05 PaboTa Haj ommOkamu. MITOroBoe MOBTOPEHHE.
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