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I[TOACHUTEJIbHAA 3AIINMCKA

Pabouas mporpamma no dusuke ais 10-11 knacca (6a30BbIi ypOBEHB)

pa3paboTaHa Ha OCHOBE:

1. ®enepanbHOro 3akoHa ot 29.12.2012 roga No273-®d3 «O6 oOpa3oBaHuu B
Poccniickon @enepanuny;

2. ®enepabHOrO rocy1apCTBEHHOI0 00Pa30BaTENBHOIO CTAHIAPTA CPETHETO
00111ero 00pa3oBaHus, yTBEPKACHHBIN TpUKa3oM MUHHCTEPCTBA
oOpazoBanus U Hayku P® ot 17 Mas1 2012 r. Ne413 ¢ uaMEeHEHUsIMH OT
31.12.2015 r. Ne1578 ot 29 urons 2017r. Ne613.

3. IlpumepHast ocHOBHasi 00Opa3oBaTelibHAs MPOrpaMMa CpEeAHEro OOIIEero
oOpa3oBanus (0100peHa peleHueM GeaeparbHOro yueOHO-METOINIECKOTO
o0BeAMHEHHMS 10 0011IeMy 00pa3oBaHMIO (MPOTOKO OT 28 utoHs 2016r. Ne 2/16-3)

4. OcHOBHOUM 00pa3oBaTebHON IPOrPaMMBbI CPEAHETO O0IIEro 00pa30BaHMUs
MAOY «JIuueit Nel21 umenu I'epost Cosetrckoro Coroza C.A. AXTsiMoBa»
Cogerckoro paifona r. Kazanp

5. ABTOpckas padoune mporpammbl. @usnka. 10-11 kmaccel. (6a30BbIi YPOBEHB)
N.T". Kynukosa, [lerpoBa M.A. — M.: [Ipoda, 2019. IIpenmeTHas muHus
yue6HukoB cepun Y MK Mskummesa I".4.,10—11 knaccsl.

6. [Iporpammoii Hlatanunoii A.B. Paboune nporpammsl. @usnka. 10-11 knaccsl. —
M.: IlpocBewienue, 2017 IlpenmerHas nuHust yueOHUKOB cepun «Knaccuueckui
Kype» 10—11 kiaccst.

7. YueOnniii mian MAOY «JIuteit Nel21 umenu I'epost CoBetckoro Coroza C.A.
AxtsimoBa» CoBerckoro paiioHa r. Kazanb, yTBep>KJIEeHHBIN Ha 3aCeTaHUU
MeIaroruyeckoro copera auies 26 asrycra 2020 roza.

Jliig peanuzalny IporpaMMBbl UCIIONIb3YIOTCS YUEOHUKU:

1. MaxumreB I'. 4., byxosnes b.b., Corckuii H.H. (mox pex. [TapdentoeBoit H.A.)
®dusuka. 10 knacc. ba3zoselil ypoens — M.: [Ipocsemenue, 2019.

2. Msaxkumies I'.4., ByxoBues b.b., YUapyrun B. M. nox pen. [TappentreBoit H.A,
®duzuka. 11 knacc. ba3oseiit ypoBens — M.: [Ipocsemenue, 2019.

[Iporpamma yueOHoro npenmera «O@u3rkay HarpapieHa Ha GOpMHUPOBAHUE Y
oOyyJaroruxcst pyHKIIMOHAIBHON IPaMOTHOCTH M METAPEIMETHBIX YMEHUH yepe3
BBITIOJIHEHUE MCCIIEA0BATENIbCKOM U MPAKTUYECKOM JesiTeNbHOCTU. B cucteme
€CTECTBEHHO-HAYYHOT0 00pa3oBaHus (pu3nka kak yueOHbIN peIMeT 3aHUMAET
BaXHOE MECTO B (HOPMHUPOBAHUH HAYyYHOTO MUPOBO33PEHUS U O3HAKOMJIICHUS
00y4aromuxcsi ¢ METOJIaMi HayYHOTO IMO3HAHUS OKPY KAIOIIEro MUpPa, a TaKXkKe C
($U3NYECKUMU OCHOBAaMHU COBPEMEHHOTO MTPOU3BOJICTBA U OBITOBOTO TEXHUYECKOTO
OKpY’KEHHsI YeJIOBeKa; B (POPMUPOBAHUU COOCTBEHHON MO3HUIIMH 110 OTHOILIEHUIO K
¢duznyeckoit nHGopmMau, TOTYYEHHOU U3 PA3HBIX UCTOYHUKOB.

Henasimu uzyueHust GU3UKU B CPEIHEH IIKOJIE SIBISIOTCS:

SBJISIETCS] YCBOCHUE COICPKAHUS MTPEAMETA U TOCTHXKEHHE 00yUYarOIUMHUCS
pe3yAbTaTOB U3yUYEHHUsI B COOTBETCTBUH ¢ TpeboBanusiMu OI'OC 0CHOBHOTO
oO1ero 00pa3oBaHusl 1 OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOIO
o01ero oopa3oBaHus.



3agayamu uzyueHus pU3MKU B CpeHEN MIKOJE SABIISIOTCS:

* (hopmupoBaHHe y 00yUaIOUIMXCS YMEHHSI BUJIETh U IOHUMATh LICHHOCTh
o0pa3oBaHmsl, 3HAYUMOCTh (PU3NYECKOTO 3HAHUS

* JUIS Ka)KJIOTO YE€JIOBEKa, HE3aBHUCUMO OT €0 MpOoeCCHOHATBHON ACSITENbHOCTH;
YMEHHH pa3ianyaTh (GaKkThl U OIICHKH, CPABHUBAThH OLICHOYHBIE BHIBOBI,
yCTaHaBJIMBATh UX CBSA3b C KPUTEPUSMH OLEHOK, (POPMYIUPOBATh U 0OOCHOBHIBATH
COOCTBEHHYIO TIO3UIIHIO;

* popmupoBaHue y 00yHaromuxcs eJOCTHOTO MPEICTABICHUS O MUPE U POJIU
(U3KMKHK B CO3[JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS
0O0BSCHATDH MOBEJICHUE 0OBEKTOB U MPOIECCHI OKPYKAIOIIEH 1eHCTBUTEIIbHOCTH —
IIPUPOJIHOM, COMATIbHOM, KYJIbTYPHOU, TEXHUUECKON CPEAbI, UCIIOIb3YS I 3TOTO
dbu3nuecKue 3HaHus;

* npuoOpeTeHne 00yJaroMMUCs OMbITa Pa3HOO00Pa3HOM AESTEIBHOCTH, OMbITA
NO3HAHUS U CAMOIIO3HAHUS; KJIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN ),
UMEIOINX YHUBEPCATIHOE 3HAYEHUE IS PA3IUYHBIX BUJOB JIESITEIBHOCTH, —
HABBIKOB PEIICHUS MPOOJIeM, IPUHATHS PEIICHHH, TOMCKA, aHaTu3a U 00pabOTKH
uH(pOopMaIi, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHHUI,
COTPYIHUYECTBA, 3P(HEKTUBHOTO U 0E30MACHOTO UCIIOJIb30BAHUS PA3THUHBIX
TEXHUYECKUX YCTPOMCTB;

* OBJIQJICHUE CUCTEMON HayYHbIX 3HAaHUI O (PU3HUYECKUX CBOMCTBAX OKPYIKAIOIIETO
MHUpa, 00 OCHOBHBIX (PU3NYECKUX 3aKOHAX U O CITOCO0aX UX UCIOIb30BaHUS B
IIPAKTUYECKOM KU3HU.

Mecro kypca pu3uku B y4eOHOM IJIaHE
KonuyecTBo yacoB o yueOHOMY TUTaHy 3a JiBa rojia 00y4deHus cocrasisiet 138
yacoB: 10 knacc: 70 yacoB B roJ - 2 yaca B Heeno U B 11 kiacc: 68 yacoB B rof -

2 yaca B HEJEIIO.
IMMJAHUPYEMBIE PE3YJBTATHI OCBOEHUSA KYPCA ®U3UKU

JlesiTenbHOCTh 00pa30BaTENIBHOTO YUPEKACHUS 00111ero 00pa3oBaHus B 00y4CHUH
dbusnke B cpeHeit (MOTHOM) MIKOJIe JOJKHA ObITh HAIIpaBJIeHa HA TIOCTHKCHHE
00yJaroIMMUCS CICAYIOMNX JUYHOCTHBIX Pe3yJIbTaTOB:

* B chepe OTHOIICHU 00yUaIOMUXCs K ce0e, K CBOEMY 37I0POBBIO, K TIO3HAHUIO
ce0st — OpUEeHTAIs Ha TOCTIKEHUE JIMYHOTO CYACThS, PEATU3aLNI0 MO3UTUBHBIX
YKU3HEHHBIX MEPCIEKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K TUYHOCTHOMY CaMOOIPEIETICHUI0, CHIOCOOHOCTh CTaBUTH LU U
CTPOUTH KU3HEHHbIE TIaHbl; TOTOBHOCTh U CIOCOOHOCTH 00ECIIEYUTh cede U
CBOUM OJIU3KUM JJOCTOMHYIO KU3Hb B MPOLECCE CAMOCTOATENbHOM, TBOPUECKON U
OTBETCTBEHHOU JI€SITEIbHOCTH, K OTCTAMBAHUIO TUYHOT'O IOCTOMHCTBA,
cOOCTBEHHOT'O MHEHHUS, BRIpa0aThIBaTh COOCTBEHHYIO MO3ZUIIMIO IO OTHOIICHUIO K
0OIIIECTBEHHO MOJUTUYECKUM COOBITUSM MPOILIOTO U HACTOSIIIETO HA OCHOBE
OCO3HaHUA U OCMBICJIICHHUS] UCTOPUH, IYXOBHBIX IEHHOCTEN U JOCTHIKECHUM HAIIEH
CTpaHbl, K CAMOPA3BUTHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUH C
00111e4eI0BEUECKUMH IIECHHOCTSAMHY U UJIeajlaMu TPaXJaHCKOTO 0OIIEeCTBa;
NPUHATHE U peaTn3aliio IIEHHOCTEH 370pOBOro U 06e30MmacHoro oopasa *Ku3HH,



OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILLIEHHE K COOCTBEHHOMY
($u3nYeCKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

* B cpepe oTHOMICHUI 00yuaromuxcs K Poccun kak k Pogune (OteuectBy) —
poccuiicKkasi UIGHTUYHOCTb, CIIOCOOHOCThH K OCO3HAHUIO POCCUUCKOM
UJEHTUYHOCTH B IOJUKYJBTYPHOM COLMYME, YyBCTBO IPUYACTHOCTU K HCTOPUKO-
KyJIbTYpPHOI OOITHOCTH POCCHIICKOTO HapoJa U cyap0e Poccun, matpuoTusm,
TOTOBHOCTB K CITy>KEHUIO OTEYECTBY, €TI0 3aIIUTE; YBAXKEHUE K CBOEMY HApOAy,
YyBCTBO OTBETCTBEHHOCTH Iiepea PoauHON, ropAaoCTh 3a CBOU Kpau, cBoro Ponuny,
3a IPOLIJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, ¢iar, ruMH); GOpMHUPOBAHUE YBAKEHUS K
PYCCKOMY SI3BIKY KaK r'OCyJJapCTBEHHOMY s3bIKy Poccuiickoit denepanuu,
SBIISIFOLLEMYCSI OCHOBOM POCCUICKON MIEHTUYHOCTH U TJIaBHBIM (PaKTOpOM
HAIlMOHAJIBHOI'O CAMOONPEIEIEHUS; BOCIIUTAHNE YBAXKEHUS K KYJIBTYpE, A3bIKaM,
TpaIUIsSIM B 0ObI9asiM HapoOB, MpoKuBaromux B Poccuiickoit denepanuu;

* B c(hepe OTHOLIEHUI 00yUaIOUINXCs K 3aKOHY, TOCYJapCTBY U K IPakJaHCKOMY
00IIeCTBY — I'pakIaHCTBEHHOCTb, TPakIaHCKasl MO3UIUSI aKTUBHOTO U
OTBETCTBEHHOTI'O WIEHA POCCUIICKOT0 OOIIECTBA, OCO3HAKOUIETO CBOU
KOHCTUTYIIMOHHBIE IIPaBa U 00SA3aHHOCTH, YBAXKAIOLIETO 3aKOH U IPABOIOPSIIOK,
OCO3HaHHO MPUHUMAIOILETO TPAJUIMOHHBIE HALIMOHAIbHBIE U 00IEYEIIOBEYECKHE
T'YMaHUCTHYECKUE U JEMOKPATHUECKNE IEHHOCTH, TOTOBOTO K YYaCTHIO B
0OIIECTBEHHOM KU3HU; TPU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX IIPaB U CBOOO/T
YEJI0BEKA, KOTOPBIE MPUHAIEKAT KaXKIOMY OT POXKAECHUS, TOTOBHOCTH K
OCYULIECTBJICHUIO COOCTBEHHBIX MTpaB U cBOOO/] 0e3 HapylIeHUs IpaB U cBOOO
JPYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHbIE IPpaBa U CBOOO/IbI UETIOBEKA U
rpa)<IaHWHa COTJIACHO OOIIETPU3HAHHBIM MIPUHIIMIIAM U HOpMaM
MEKIYHApOIHOr0 ITpaBa u B cootBeTcTBUU ¢ KoHcTuTynmen Poccuiickoi
denepanuu, IpaBoBas U MOJUTHYECKAsE TPAMOTHOCTh; MUPOBO33pPEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
NPaKTHKH, OCHOBAHHOE Ha TUAJIOre KyJIbTYp, a TAKXKE Pa3lIndyHbIX (popm
OOILIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
VWHTEPUOPU3ALMS HEHHOCTEW IEMOKPATUHN U COL[MATIBLHOMN COJIMIAPHOCTH,
TOTOBHOCTB K IOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLIEHHUI B TPYIIIIE WU
COLIMAJIBHON OpraHU3alMK; TOTOBHOCTh 00YYaIOIIUXCSl K KOHCTPYKTUBHOMY
Y4acTHUIO B IPUHATHUH PELICHUN, 3aTParuBaroIIMX [IpaBa U UHTEPECHI, B TOM YHCIIE
B pa3au4HbIX (popMax OOLIECTBEHHON CaMOOpraHU3aluy, CaMOYTIPABIICHNUS,
OOIIECTBEHHO 3HAYMMOM AESITEIbHOCTH; IPUBEPKEHHOCTD UAESIM
MHTEPHALMOHATIN3MA, APY’KObl, PABEHCTBA, B3aMMOIIOMOLIN HAPOJI0B; BOCIIUTAHUE
YBXUTEJIBHOTO OTHOIIECHHSI K HATUOHAJIBHOMY JIOCTOMHCTBY JIFOJIEH, UX
YyBCTBAM, PEJIMTHO3HBIM YOEXKIEHUSM; TOTOBHOCTh 00yYatOIUXCsl
IPOTUBOCTOSTh UJICOJIOTMH SKCTPEMH3Ma, HallMOHAIM3Ma, KceHodoOuH,
KOPPYILMUH, IMCKPUMHUHALMH 110 COLMATIBbHBIM, PEJIMTHO3HBIM, PACOBBIM,
HAllMOHAJIBHBIM [TPU3HAKAM M JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM;

* B c(hepe OTHOIIECHUI 00YUAIOIINXCS C OKPY>KAIOIIMMU JIFOABMHA — HPABCTBEHHOE
CO3HAHUE U NIOBEJCHUE HA OCHOBE YCBOCHMSI OOIIEUETIOBEYECKUX [IEHHOCTEM,
TOJIEPAHTHOT'O CO3HAHMS U NTOBEJICHHUS B ITOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTHU U



CHOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOIBMHU, JOCTUTATh B HEM
B3aMMOTIOHUMAHMSI, HAXOAUTh OOIIHE 1IeJIM U COTPYAHUYATD JUTsl X JOCTHXKCHUS,
OPUHATHE TYMAaHUCTHUECKHUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U
I00pOXKeIaTeNbHOE OTHOLIEHUS K JPYyrOMy 4eJIOBEKY, €Er0 MHEHHIO,
MHUPOBO33PEHUIO0; CIOCOOHOCTEH K COMEPEKUBAHUIO U (DOPMHUPOBAHHUS
MO3UTHBHOT'O OTHOIICHUS K JIFOJSIM, B TOM YHCJIE K JINLIaM C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3[I0POBbsI U HHBAJIUJIaM; OE€pEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIEHHUE K (PU3UUECKOMY U MICUXOJIOTUYECKOMY 3I0POBBIO
JOPYTUX JIOJIeH, yMEHHE OKa3bIBaTh NEPBYIO MOMOILb; (hOpMUpOBaHUE
BBIP2KCHHOW B TIOBEICHUY HPABCTBEHHOH MO3HIINU, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEIBLHOMY BBIOOPY J100pa, HPAaBCTBEHHOI'O CO3HAHUS U MOBEJICHUS HA OCHOBE
YCBOEGHUS OOIIEYEIIOBEYECKHUX [IEHHOCTEH M HPAaBCTBEHHBIX UYBCTB (U€CTH, J10JITa,
CIPaBEIJIMBOCTU, MUJIOCEPIUS U APYKEIt00Us ); KOMIETSHIINI COTPYIHUYECTBA CO
CBEPCTHUKAMH, J€TbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATENbCKOM, IPOSKTHON U IPYTUX BUJIAX
NeSITeIbHOCTH;

* B chepe OTHOIICHUI 00YUAIOMINXCS K OKPYKAIOIIEMY MUPY, K )KHBOU MPUPOJIE,
XYJI0’)KECTBEHHOM KYJIbTYPE — MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTh HAyKH, TOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPUYECTBY, BJIaJ€HUE JOCTOBEPHOU HH(POpMaLIUEN O MepeIOBbIX
JTOCTHUKECHHSIX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHbBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHuUIO, B TOM YHCII€ CaMOOOpa30BaHMIO, HA
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOILIIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEIIHONW MPOPECCHOHATIBHON U OOLIECTBEHHON
NEeSITeTLHOCTH; KOJIOTUYECKasl KyJIbTypa, 0epekHOE OTHOIIEHHUS K POJAHON 3eMiie,
npupoAHbIM OorarcTBaMm Poccun u Mupa, HOHUMaHKE BIUSIHUS COIIMATIBHO-
YKOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEJIbI,
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB, YMEHUN U HABBIKOB
pa3yMHOI0 MPUPOIONOIB30BaHUS, HETEPIUMOTO OTHOIICHHS K IEHCTBUSM,
IPUHOCSILMM BpPEJl 3KOJIOTMH; IPUOOPETEHHE ONBITA 3KOJOTO-HAIPABICHHON
NEeATENbHOCTH; 3CTETUYECKOE OTHOLWIEHUSI K MUPY, TOTOBHOCTD K 3CTETUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA;

* B chepe OTHOIICHUHN 00yUaromuXcs K Tpyay, B cepe colnuranbHo-
SKOHOMHUYECKUX OTHOIIEHUI — yBa)keHHe BceX (PopM COOCTBEHHOCTH,
TOTOBHOCTb K 3alllUTe CBOEH COOCTBEHHOCTH;

OCO3HaHHBIN BBIOOP OyTy1IeH Mpodeccuu Kak MyTh U CIIOCO0 peain3auu
COOCTBEHHBIX )KM3HEHHBIX [JIAHOB; TOTOBHOCTH OOYYAIOIINXCS K TPYAOBOU
npodeccuoHanbHOM NeITETHHOCTH IS MOATOTOBKU K PEIICHUIO JTUYHbIX,
0OIIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM; MOTPEOHOCTh
TPYIUTHCA, YBAKEHUE K TPYLY U JIOJIAM TPYa, TPYJIOBBIM JTIOCTHUKCHUSIM,
I00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHIaM
TPYAOBOH AEATEILHOCTH, TOTOBHOCTH K CaMO OOCITYXKHUBAHUIO, BKIIIOYasi 00yueHHe
Y BBINIOJIHEHUE JOMAIIHUX 00S3aHHOCTEM.

MeranpeaMeTHble pe3yJbTaThl 00yYeHUs!



®dusnKe B CpeIHEN LIKOJIE IPEACTaBICHBI TPEMS I'PyIIIaMU YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe JeHCTBHSA

Buinycknuk nayuumcs:

* CAMOCTOSITENIBHO OIPEAETATH IIeNH, CTABUTh U (POPMYJIUPOBATh COOCTBEHHBIE
3aJ1a4yi B 00pa30BaTEIbHOMN AESATEIbHOCTU U )KM3HEHHBIX CUTYalUsIX;

* OLIEHUBATh PECYPCHI, B TOM YHUCJE BPEMSI U Ipyrue HeMaTepuaibHbIe PECYPCHI,
HEO0OXOMMBbIE IS TOCTHKEHHS TIOCTABJIICHHON paHee LIelu;

* CONOCTABJISITH UMEIOLIUECS BOBMOKHOCTH U HEOOXOUMBIE JIJISl JOCTUKEHUS
LEJH PECypChI;

* OPraHu30BBIBaThH dPHEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTHKEHUS TIOCTABIICHHOM 11eJIH;

* OIPENEISATh HECKOJBKO MyTeH TOCTUKEHUS TOCTABICHHON 1IEJIH;

* BBIOMPATh ONTUMANIbHBIN MYTh JOCTHXKEHHUS 1IeJIU ¢ y4eToM 3(h(HEKTUBHOCTH
pPacxo/10BaHuUsl PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSX STUKU U MOPAJIH;

* 33/1aBaTh ApPAMETPbI U KPUTEPUH, IO KOTOPHIM MOYKHO OIPEAEIIUTD, YTO LETh
JOCTUTHYTA,

* CONOCTABJIAITH MOJYYEHHBIN pPE3yJIbTaT AESATEIbHOCTH C TOCTABICHHOW paHee
LENbIO;

* OLIEHUBATH MOCJEACTBUS JOCTUKEHUS TOCTABICHHON €U B y4€OHOM
NEeSATEeNbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOLIUX JIFOJICH.
Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Buvinycknuk nayuumca:

* KPUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO C PA3HBIX MO3UIIHI;
* pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHPOPMAIIMOHHBIX UCTOYHUKAX;
* HCII0JIb30BaTh Pa3JIUYHbIE MOAEIIBHO-CXEMaTUUYECKUE CPEICTBA IS
IIPE/ICTABIICHUS BHISBICHHBIX B MH)OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEYUHIA,

* OCYLIECTBJIATh Pa3BEPHYTHIM HH()OPMALIMOHHBINA TOUCK U CTAaBUTh Ha €T0 OCHOBE
HOBBIC (y4eOHBIE U MTO3HABATEIHHBIC) 33/1a4H;

* ICKATh U HAXOAUTH 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a7a4;

* IPUBOJAUTH KPUTUUECKUE aPTYMEHThI KaK B OTHOILIEHHH COOCTBEHHOTO
CyKJICHUS, TaK U B OTHOLLICHUM IEVCTBUN U CYKIECHHUU IPyTOro;

* AaHAJIM3UPOBATH U IPEOOPa30BbIBATH MPOOIEMHO-NIPOTUBOPEUNBHIE CUTYALINH;

* BBIXOJIUTh 32 pPAMKH Y4€OHOr0 MpeIMeTa U OCYLIECTBIIATh LeeHANPaBICHHbIN
MOMCK BO3MOXHOCTEH IIMPOKOT0 MEPEHOCca CPEICTB U CIIOCOOOB EHCTBUS;

* BBICTpauBaTh MHIUBUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTpaHUYEHHS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

* MEHSITh U YIEPKUBATh pa3HbIC MO3UIIMH B MO3HABATEIHLHOU IEATETLHOCTH (OBITH
YUEHUKOM U y4uuTeneM; GopMyJInpoBaTh 00pa30BaTENIbHbIN 3alpOC U BBIOJIHATh
KOHCYJIbTaTUBHbIE (YHKIIUU CAMOCTOATEIbHO; CTAaBUTh IPOoOJIeMy U paboTaTh HaJ
€€ pEeLIEHUEM; YIIPABIISITH COBMECTHON [TO3HABATENILHON AESATEIBHOCTHIO U
MOTYUHSTHCS).

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe NeiiCTBHUA

Buvinycknuk nayuumcs:



* OCYUIECTBIIATH JI€JIOBYI0 KOMMYHHUKAIINIO, KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBIMU (KaK BHYTpHU 00pa30BaTEIbHON OpTraHU3AIlNH, TaK U 3a €€ Mpe/eamMu);
* IPU OCYIIECTBICHUU TPYMIIIOBOM PaOOTHI OBITH KaK PYKOBOJIUTENIEM, TaK U
YJIEHOM IPOEKTHON KOMAaH/Ibl B PA3HBIX POJISIX (TEHEPATOPOM UJIEH, KPUTHUKOM,
UCIIOJIHUTEIIEM, IPE3EHTYIOUIUM U T. 11.);

* Pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
aJICKBATHBIX (YCTHBIX U MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

* pacrno3HaBaTh KOHMJIUKTOTCHHBIC CUTYAIIMU U TPEAOTBPAIIATh KOHMIUKTHI 10
UX aKTUBHOU (ha3bl;

* KOOPJIMHUPOBATH U BBIMIOJIHATH PAOOTY B YCIOBUAX BUPTYaJIbLHOTO
B3aMMOJICUCTBUS (MJIM COUYETAHUS PEATbHOTO U BUPTYaIbHOTO);

* COTJIACOBBIBATH MO3UIIUU YWICHOB KOMaH/Ibl B IIpoliecce paboThl Haj OOIIUM
IPOTYKTOM/PEIICHUEM;

* IPEACTABIATH MYOJINYHO PE3YIbTAThl MHANBUIYATBHON U TPYNIIOBON
JEATEIBHOCTH KaK Iepel 3HAKOMOM, TaK U MEpe] HE3HAKOMOM ayAUTOPHUEH;

* IOAOUPATH MAPTHEPOB IS IETTOBOM KOMMYHHKAITUN UCXOJIS U3 COOOpaKeHU
pPEe3yJbTaTUBHOCTU B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIATUH;

* BOCIIPUHUMATH KPUTUYECKHE 3aMEYaHMs KaK pecypc COOCTBEHHOTO Pa3BUTHS,

* TOYHO ¥ €MKO (POPMYTUPOBATh KaK KPUTHUECKHE, TAK U OJJ0O0OPUTEIbHbIE
3aMe4aHus B aipec IPYTUX JIOJIeH B paMKax JeJI0BOM U 00pa3oBaTeIbHOM
KOMMYHUKAIINH, U30eras Mpy 3TOM JUYHOCTHBIX OIIEHOYHBIX CYXKICHUH.

[IpeameTHbIC pe3ynabTaThI
B pe3yabTarte nzyveHus yueOHoro npeamera «Ou3znka» Ha ypOBHe CpeIHEro

001ero o0Opa3oBaHus:

Boinycknuk na 6a3060m ypoeéune nayuumcsa:

* IEMOHCTPHUPOBATh HA MIPUMEPAX POJIb U MECTO (GUUKH B POPMHUPOBAHUU
COBPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHBIX TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH;

* IOKA3bIBaTh HA MPUMEPAX B3AUMOCBSI3b MEXKIY (PU3UKON U JPYTUMU
€CTECTBEHHBIMH HayKaMH;

* YCTAaHABJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBIICHUN U IPUMEHSTh
OCHOBHbIE (DU3UYECKUE MOJIEIHU JJISI UX ONMMCAHUS U OOBSICHEHUS;

* MCII0JIb30BaTh MH(POPMALIMIO (PU3UUECKOTO COJIEP/KAHUS IIPU PEILICHUU YUEOHBIX,
IPAKTUYECKUX, IPOEKTHBIX U HUCCIEN0BATENBCKUX 3a7a4, HHTEIPUPYS
UH(POPMAIUIO U3 Pa3IMUHBIX UCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

* pa3janyaTh U YMETh UCIOIb30BaTh B y4eOHO-UCCIIEI0BATENbCKON AESITEIbHOCTH
METO/Ibl HAyYHOTO HCclieoBaHus (HaOI0ieHIe, ONICaHue, U3MEPEHHE,
IKCIEPUMEHT, BBIIBUKEHNE TUIIOTE3bI, MOJCIUPOBAHUE U T. [.) U (POPMBI
HAy4YHOT'O MO3HaHUA ((haKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPAX UX
POJIb U MECTO B HAYYHOM MO3HAHUMU;

* IPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH, BBIOMPAs
U3MEpUTEIbHBIE MPUOOPHI C YYETOM HEOOXOUMOI TOUHOCTH U3MEPEHUH,



IUTAHUPOBATDH XOJ1 U3MEPEHUM, MTOTy4YaTh 3HAYECHUE U3MEPAEMON BETUUNHBI U
OIICHUBATh OTHOCUTEIHHYIO TOTPEITHOCTh U3MEPEHHUS 110 (hopMyTiaM;

* BBITIOJTHSTH MCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (GU3NIECKUMU BETHINHAMMU:
IPOBOJIUTH U3MEPEHUS U ONIPEIETISAThH HA OCHOBE MCCIICIOBAHUS 3HAUCHUE
apaMeTpoB, XapaKTEPU3YIOMINX JaHHYIO 3aBUCUMOCTh MEXK/Ty BETHUUHAMH, U
JIeaTh BBIBOJ] C YUETOM MOTPEITHOCTH U3MEPEHUI;

* WCIIOIH30BAaTh ISl ONMCAHUS XapakTepa MpOoTeKaHus PU3NIECKUX MPOIIECCOB
bu3HYecKre BETMYUHBI U ICMOHCTPUPOBATH B3aUMOCBSI3b MEKy HUMH,

* MCIIOJIh30BAaTh JUISl ONMCAHUS XapakTepa MpOoTeKaHus PU3NIECKHUX MTPOIIECCOB
(bu3HYecKre 3aKOHBI C YYETOM IPAHUI] KX TPUMEHUMOCTH;

* peraTh Ka4eCTBEHHBIE 3a7]a4M (B TOM YKCIIE U MEXIIPEIMETHOTO XapaKTepa),
UCIIOJIb3YsI MOJIEH, PU3NYECKHUE BEIIMYMHBI M 3aKOHBI; BRICTPAUBATh JIOTUYECKH
BEPHYIO IIETIOYKY OOBSICHEHUS (JOKa3aTeIhCTBA) MPEIOKEHHOTO B 3a/1a4¢
npoiiecca (sIBJICHHUS);

* pemaTh pacyeTHBIC 33/1a4U C SBHO 33JIaHHOMN (PM3UYECKON MOJIETBbIO: HA OCHOBE
aHaIM3a yCIOBUSA 33/1a4 BBIACIATHh (PU3NUYECKYIO MOJIENb, HAXOAUTH (PU3NYeCcKue
BEJTUYMHBI U 3aKOHBI, HEOOXOIUMBIE U JJOCTATOYHBIE JJI €€ PEIICHHS], IPOBOINUTH
pacydeTsl U POBEPSAThH MOYICHHBINA PE3YIIbTAT;

* VYUTHIBATH TPAHUIIBI IPUMEHEHUS U3yUCHHBIX (PU3NUECKUX MOJEIIEH TIPH
pereHnn GU3NIEeCKUX U MEXKITPEAMETHBIX 3a71a4;

* IPUMEHSATH 3HAHUS O MPUHIIUAIIAX PAOOTHI U OCHOBHBIX XapaKTEPUCTUKAX
W3YYCHHBIX MAIINH, MPUOOPOB U APYTHX TEXHUUYCCKUX YCTPOUCTB VIS PEIICHUS
MPAKTUICCKUX, YICOHO-UCCICA0BATEILCKUX U MTPOCKTHBIX 33]1a4;

* UCTIOJIH30BaTh 3HAHUS O (PU3NYECKUX OOBEKTAX U MPOIECCax B TOBCEIHEBHOM
KU3HU 1)1 00ecrieueHus: 0€301acCHOCTH MPU 0OpAIIEHUH C TPUOOpaMH U
TEXHUYECKUMHU YCTPONUCTBAMH, ISl COXPAHEHHUS 3JI0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpenie, Uil MPUHATUS PEIIeHU B
ITOBCEHEBHOM KU3HU.

Boinycknuk na 6a3080m ypoeHe noayuum 603IMOMHCHOCHb HAYYUMBCA:

* IOHUMATh U OOBACHSTH IEJIOCTHOCTh (PU3UUECKON TEOPUH, PA3TUIATh TPAHUIIBI
e MPUMEHUMOCTH U MECTO B Py APYTUX (HU3UIECCKUX TCOPHIA;

* BJIQJICTh IPHEMaMH TTOCTPOCHUS TEOPETUUECKUX JOKA3aTEIbCTB, a TAKKE
IIPOTHO3UPOBAHMS OCOOCHHOCTEH MPOTEKaHUs (PU3NICCKUX SBJICHUHN U TIPOIIECCOB
Ha OCHOBE ITOJTYYEHHBIX TEOPETUYECKHUX BBIBOJOB M JI0KA3aTCIIbCTB;

* XapaKTEPU30BaTh CHCTEMHYIO CBSI3b MEXKTy OCHOBOTIOJIATAIOIITUMHU HAayYHBIMHU
MOHATUSIMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIeCTBO, M0JIE), ABMKEHHUE, CHUJIA,
SHEPTHUs;

* BBIJIBUTATh THIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX (DU3UIECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

* CaMOCTOSITENIPHO TJIAHUPOBATH U MMPOBOJIUTH (PHU3NYECKUE IKCTIEPUMEHTHI;

* XapaKTEePU30BaTh TII00ATBHBIC TPOOIEMBI, CTOSIIIHE TTEPE]] YeTOBEYECTBOM:
SHEPTETUYECKHE, CHIPhEBBIC, IKOJIOTUIECKUE U POITh (DU3UKU B PEIICHUH ITHX
npo0em;



* pemaTh MPakKTUKO-OPUECHTUPOBAHHBIC KAUECTBEHHBIC U PACUETHBIE (PU3HUECKHE
3a/1auu ¢ BEIOOPOM (PU3UYECKOM MOJIETTH, UCTIONB3YS HECKOJIBKO (PHU3NYECKUX
3aKOHOB WX (DOPMYJI, CBA3BIBAIOIINX U3BECTHBIC (PU3MUECKHUE BEITHUNHEI;

* 0OBSICHATH IPUHIIUIIBI PAOOTHI M XapaKTEPUCTUKU N3YUECHHBIX MaITUH, TPUOOPOB
U TEXHUYECKUX YCTPOUCTB;

* OOBSICHATH YCIIOBUS MMPUMEHEHUS (PU3NIECKUX MOJIEIIeH TIPH pEIIeHUN
dbu3nYecKuX 3a7a4, HAXOUTh aJICKBAaTHYIO MPEIJIOKEHHON 3a/1aue PU3NUECKYIO
MOJIEJTb, Pa3pemniaTh MpoodeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHWUM, TaK U MPU
ITOMOIIIA METOJIOB OICHKH.



COJEPXXAHUE YUEBHOI'O ITPEJMETA «®U3MKA» (6a30BblIii ypOBEHD)

DuU3UKA U €CTECTBEHHO-HAYYHbIH METO/ NMO3HAHMS NIPUPOABI

®duznka — QpyHIaMeHTalIbHast HayKa o npupoae. OObeKTbl U3ydeHus (PU3NKU.
Hayunslii MeToa nmo3Hanust Mmupa. BzauMocBsa3p Mexay GU3MKON U APYTUMHU
€CTECTBEHHBIMU HAyKAMM.

Metobl HAy4YHOTO UCCIEA0BAHMS (PU3HUECKUX ABJICHUI. MoaenupoBaHue
SBJICHUM U MIPOLIECCOB MPUPOIbl. PU3HUECKHE 3aKOHBI. | paHUIIbI MPUMEHUMOCTHU
¢uznyeckux 3aKkoHOB. PU3NUECKUE TEOPUU U TIPUHLIUI COOTBETCTBUS. M3MepeHne
¢usnyeckux BenuuuH. [lorpemnoctu n3mepenuil puzndyeckux BeauuuH. Posb u
MecTO (PU3UKH B POPMUPOBAHUU COBPEMEHHOW HAyUYHOU KapTUHBI MUpa U B
MPaKTHYECKOHN AEATEIbHOCTHU Jtoieh. [PU3uKa U KyIbTypa]

IIpeomemuvie pezyrvmamol 0C80EHUsL MEMbl NO3BOJIAIOM.

— J1aBaTh OIpe/IeICHHs MOHATUI: pu3ndecKas BeIMunHa, PU3NUECKUIl 3aK0H,
Hay4yHas TUIIOTe3a, MOJEIb B (PM3HKE, dJIeMEHTapHas YacTula, pyHIaMeHTaaIbHOe
B3aUMOJICHCTBUE;

— MPUBOJUTH IPUMEPHI OOBEKTOB U3yUEHUS (PU3UKH;

— MPUBOJUTH 0a30BbI€ PUINYECKHUE BEJIMUNHBI, KPATHBIE U JOJIbHbIE €IUHHULIBI,
OCHOBHBIE BU/JIbI (PYH/IAMEHTAJIbHBIX B3aUMOJECHCTBUMN, UX XapaKTEPUCTUKH,
pagnyc IEUCTBUS;

— ONUCHIBATh U IPUMEHSATh METOJIbl HAYYHOTO UCCIIEIOBAHUS B (PUBHKE;

— JIeJ1aTh BBIBOJIbI O TPaHUIAX IPUMEHUMOCTH (PU3NUECKHUX

TEOPHM, UX PEEMCTBEHHOCTH, CYIIECTBOBAaHUU CBS3E€H U 3aBUCUMOCTEN MEXKIY
(u3nYeCKUMU BEJINYNHAMY;

— pa3iuyaTh NpsSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEIUYUH; TOHUMATh
CMBICIT 20COJIFOTHON U OTHOCUTEIHHOM MOTPEITHOCTEN N3MEPEHUS;

— UHTEPIPETUPOBATH PU3NYECKYIO HHPOPMAIIHIO, TOTYUYSHHYIO U3 Pa3HbIX
VUCTOYHUKOB.

MexaHuka

Cucrema orcuera. BaxkHeillre KHHEMaTUYECKUE XAPAKTEPUCTUKU —
NepeEMEILEHNE, CKOPOCTh, yCKOopeHne. Kunematuueckue ypaBHeHus. Paznuunbie
CIOCOOBI OMMCAHUS MEXaHUYECKOTo ABMxKeHusA. OcHOBHAas (TIpsimasi) 1 oOpaTHast
3a7aun MexaHuku. OCHOBHBIE MOJENH TeIl U JBM>KeHUM. [locTynarensHoe u
BpAILIATEILHOE JIBUKEHHUS Tena. PABHOMEPHOE M PaBHOYCKOPEHHOE
npsIMOJIMHENHbIe BUKeHus. CBoOoAHOE naseHne Tesl. OTHOCUTENbHOCTD
MEXaHUYECKOTO JBUKECHUS. 3aKOH CIOKEHUS cCKopocTel. KuHeMaTnka JBUKEHUS
M0 OKPY’KHOCTH. 3aKoH uHepiuu. [lepBoiii 3akon HetoToHa. HepunanbHas
cuctema orcuera. Muepraocts. Macca. Cuna. [IpuHumn cynepno3suuuu cuil.
Bropoii 3akon Herotona. Tperuii 3akoH HetotoHa. [IpuHIMI OTHOCUTEIBHOCTH
lanunes. I'paBuranmonHas cuia. 3aKOH BCEMUPHOTO TATOTEHUA. OnbIT
Kasennuma. Cuna TsixecTd. 3aKOHBI MEXaHUKHU U JBUKEHHE HEOECHBIX TElL.
3akonsl Kemiepa. Cuia ynpyroctu. 3akoH I'yka. Bec tena. HeBecomocTs.
[Teperpy3ku. Cuna tpenusi. Ummyiabc MaTepuaibHON TOYKUA U CUCTEMBI. 3aKOH
coxpaHeHus uMmiyibca. PeaktuBHoe asmxenue Llentp macc. Pabora cuibl.



Momnocts. KII/] Mexanuzma. Mexannueckas sHeprus. Kunernueckast seprusi.
Teopema 00 u3mMeHeHNN KMHETHYECKOM sHeprun. [loTeHnanpHas sHeprus.
MexaHnueckas SHEprusi CUCTEMbI. 3aKOH COXPAHEHHSI MEXaHUYECKOUW SHEPTHUU.
PaBHOBeCHE MaTepHAIIBHON TOYKH. Y CJIOBUE PABHOBECUA TBEPAbIX Ted. [1neuo u
MOMEHT cuiibl. [{[eHTp TsikecTu TBepAoro tena. Buasl paBHOBECHs TBEPAOTO Tela.
JlaBnenue. /laBneHue B KUIKOCTAX U rasax. 3akoH [lackans. 3akoH Apxumena.
VYcnosue miiaBanus Teil. Mexanndeckue KoneOaHus U BOJHbL. XapaKTePUCTUKH
KoJieOaTeapbHoro asmxkeHnsa. Csoooanbie konedanust. KosedareabHble CUCTEMBI.
Kunemartuka konebatenpHOro aBmxeHus. ['apmonndeckue koyedanus. JluHamuka
KOJIe0aTeILHOTO JIBH)KCHUS. Y paBHEHUE JABMKECHUSI TPy3a HA MPYKUHE.
VYpaBHeHUE ABUKEHUS MAaTEMAaTUYECKOro MasTHUKA. [leprosl kosebanui
NPYKMHHOTO U MaTeMaTUYECKOr0 MasiTHUKOB. [IpeBpallieHre 3Hepruu npu
rapMOHHUYECKHUX KoJebaHusX. 3aTyxarolire Kojaeoanus. BeiHyKIeHHbIE
konebanus. Pezonanc. [lonepeuynsie v mpo10ibHBIE BOTHBIL. J[JIMHA BOJTHBI.
CkopocTh pacnpocTpaHeHus BoHbL. BoiiHbl B cpejie. 3ByK. XapakTepUCTUKU
3ByKa

IIpeomemmuvie pezyrvmamol 0C8oeHUsI MeMbl NO3BOJIAION.!

— J1aBaTh OMpECIICHUS MOHATHI: MEXaHUYECKOE IBUKEHUE, MaTepUalibHast
TOYKa, TEJIO OTCUETa, CUCTEMA OTCUETA, TPACKTOPUSI, OCTYIATEIbHOE JIBHXKCHUE,
BpalaTeIbHOE JBUKECHUE, PABHOMEPHOE MPSIMOJIMHENHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABUKEHUE, CBOOOHOE TaJICHUE,
OTHOCHUTEJILHOCTh MEXaHUUECKOTO JBUKCHUS, MHEPIIMAIbHAsl CUCTEMAa OTCYETA,
WHEPTHOCTb, IIEHTP THKECTH, HEBECOMOCTb, TIeperpy3Kka, lEHTp Macc, 3aMKHYyTas
CUCTEMA, PEaKTUBHOE JIBM)KEHHE, YCTOMUNBOE, HEYCTOMYUBOE U Oe3pa3IMuHOe
paBHOBeCHS, a0COJIFOTHO TBEPOE TEJI0, TUAPOCTATUUECKOE JIaBIICHUE,
KoJiebaTeIpHOe ABMKCHHE, KoyiebaTellbHasl CHCTeMa, BRIHYK/ICHHBIC KOJICOaHMS,
MEXaHUYECKUI PE30HAHC, BOJIHA, BOJHOBASI HOBEPXHOCTD, JTy4, MY3bIKaJIbHbBIN TOH;
— HCTOJIh30BaTh TAOIMYHBIN, TPAQUUECKUN U aHATTUTUIECKUAN CITOCOOBI OIUCAHMUS
MEXaHUYECKOTO JBUKCHHUS;

— aHAM3UPOBATH TPAPUKU PABHOMEPHOTO U PABHOYCKOPEHHOTO
PSIMOJIMHEWHOTO JIBMKEHUH, YCIIOBUS BOSHUKHOBEHHUS CBOOOIHBIX KOJICOAHUH B
KOJie0aTeIbHBIX CUCTEMAX, 3aBUCUMOCTH MPOEKIIUN CKOPOCTU U YCKOPEHUS
FapMOHUYECKH KOJICOIIONMICICS TOYKHA OT BPEMEHHU, MPOLIECChI MPEBPAILICHUS
SHEPruu MPU TAPMOHUUECKUX KOJIEOAHUAX, TOTEPU PHEPTUU B PEATHHBIX
KOJie0aTeIbHBIX CUCTEMAaX, 0COOCHHOCTH PACIPOCTPaHEHUSI TIOTIEPEUHBIX U
IIPOJIOJIBHBIX BOJIH B CPEIAX, 3ByKOBBIX BOJIH, OCHOBHBIE XapaKTEPUCTUKH 3BYKa;
— MPUBOJUTH ONPEIETICHH GU3NUECKUX BEJIMYUH: TIEpEMEIICHHE, CKOPOCTb,
IPOMIEHHBIN My Th, CPEIIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTbh, CPEIIHSIS Ty TEBAs
CKOPOCTb, CpEe/IHEE YCKOPEHUE, MTHOBEHHOE YCKOPEHHE, YCKOPEHHE CBOOOIHOTO
najieHus1, IEPUOJ] U 4acTOTa OOpaIlieHus, yriioBas CKOPOCTb,
LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, Macca, CUIIa, CUIIA TSHKECTH, epBas
KOCMHYECKasi CKOPOCTb, CHJIa YIIPYTOCTH, BEC TeJa, CUJIa TPEHUSI MOKOS, CUla
TPEHUS CKOJIbKEHUSI, UMITYJIbC MAaTEPUAIIBHON TOYKH, pab0OTa CUJIbI, MOIIIHOCTb,
KII/I mexanu3ma, MexaHU4YeCKask SHEPTUsl, KHHETHYECKAsI DHEPT U,
MOTEHIIUANIbHAS YHEPTUSI, MOMEHT CHUJIbI, IJIEUO CWJIbI, CHJIA JaBJICHUS, CUIIA



Apxumena, nepuoj, yactora u ¢aza KosuedaHuil, JIMHA BOJIHBI U CKOPOCTD €€
pacnpoCcTpaHeHUs ; 3alUChIBaTh €AUHUIIBI U3MEpEeHUs pu3ndeckux BeauuuH B CU;
— (hopMyIHpOBaTh: 3aKOH CJIOKEHHUSI CKOPOCTEH, MPUHIIMII (3aKOH) HHEPIIUH,
3aKOHbI HbIOTOHA, MPUHIUIT CyNEPIIO3UIIMH CHUJT, TIPUHLIMI OTHOCUTEIBHOCTH
lNanuines, 3akonsl Kenepa, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH ['yKa, TeopeMy O KHHETUYECKOW SHEPTUH, 3aKOH COXPAHEHUS
MEXaHUYECKOM YHEPTHH, IIEPBOE U BTOPOE YCIOBUSA PAaBHOBECHUS TBEPIOTO TENA,
IPUHIIMI MUHUMYyMa NOTEHLIUAIbHOM SHepruy, 3akoH [lackains, 3akoH Apxumena,
yCJIOBUE IIJIaBaHUS TE;

— BBIJICJISATH OCHOBHBIE TPU3HAKN (PU3NUYECKUX MOJEIIECH, UCIIOJIb3yEMbIX B
MEXaHUKE: MaTepualibHasl TOUKa, HHEpLUaIbHAsl CHCTEMA OTCYETa, CBOOOAHOE
TEJO0, 3aMKHYTasi cucTeMa, a0COJIFOTHO TBEPJOE TENO, HlealbHAasl )KUIKOCTb,
rapMOHHYECKHE KOojeOaHusl, IPy>KMHHbIN MasTHUK, MAaTeMaTUYECKUI MasTHUK;
— ONKCHIBATh IKCIIEPUMEHTHI: 110 U3MEPEHHIO KO3 PUIIeHTa TpEeHUS
CKOJIBKEHMS, 10 U3YUYEHUIO OCHOBHBIX MOJIOKEHUIN CTATUKU U THIPOCTATHKH, 11O
HaOJIOICHUIO ¥ U3yYEHUIO0 0COOCHHOCTEH K0J1e06aTeIbHOr0 U BOJIHOBOTO
IBWDKEHUH; QyHIaMeHTanbHbIe ONbITH [ anunes, KaBennuma u ap.;

— ONPEAEIATH MMOJIOKEHUE TeNa HA IMJIOCKOCTH B JIFOOOK MOMEHT BPEMEHH,
paccMaTpuBaTh CBOOOIHOE MaieHHE Tell 0€3 HaYaJIbHOW CKOPOCTH,
npeoOpazoBanus ["anunes, ABUKEHUE TeNa 0 OKPYKHOCTH C MIOCTOSTHHOM 110
MOJYJIIO CKOPOCThIO, OCHOBHYIO (MPSIMYI0) U OOpAaTHYIO 3a/1aui MEXaHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, OCHOBHBIE CBOICTBA paOOThI CUJIBI,
KMHETUYECKOU SHEPTUU, OTIIMYHUS MOTEHIIMAIBHONU SHEPTUU OT KHHETUYECKON
JHEPTHUY;

—TI0JIy4aTh YPABHEHUS ABUKCHUS I'Py3a HA NIPYKUHE U JBUKCHUS
MaTEMaTUYECKOIO0 MassTHUKA,;

— 3aIMCBhIBaTh KHHEMATHYECKUE YPABHEHHSI PABHOMEPHOT'O M PABHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO JIBUYKEHUS, PABHOMEPHOI'O IBUKEHHUS 110 OKPYKHOCTH,
YPaBHEHUE TAPMOHUYECKUX KOJIEOAHNI, ypAaBHEHHE JIBHKEHHUSI 111 BBIHYKIEHHBIX
Kosie0aHuil, popMyJbl A pacueTa MepuoI0B KojieOaHH MPY>KUHHOTO U
MaTEMaTUYECKOIO0 MasATHUKOB;

— pa3nau4aTh T€OLECHTPUYECKYIO U TEIUOLEHTPUUECKYIO CUCTEMBI OTCUETA;

— MPUBOJUTH 3HAYEHUS: YCKOPEHHUSI CBOOOHOTO MaAeHHs BOJIU3U MOBEPXHOCTH
3emMiH, TpaBUTAMOHHOM ITOCTOSIHHOM, IEPBOM U BTOPOM KOCMHUYECKUX CKOPOCTEN
JUIS1 3eMUIH;

— IIPUMEHATH [TOJYYEHHBIE 3HAHUS [IPU ONMCAHUM YCTPOUCTBA U INPUHLIAIIA
JecTBUS MPUOOPOB (HapUMeEp, TMHAMOMETpPA), IPU OOBICHEHUU SIBJICHUMH,
HaOJI0JaeMBbIX B IPUPOJIE U OBITY (HallpUMep, poJib CUJI TPEHUS B IBU)KEHUU TE),

IIPUA PELICHUY 3a/1a4.

Llemoncmpayuu

3asucumocme mpaekmopuu om 8bibopa cucmemMbl OMCYEMQ.

AeneHue uHepyuu.

CpasHeHue macc 83aumodelicmaytoujux mes. Bmopoli 3akoH HotomoHa. U3mepeHue cun.
CnoiceHue cun.

3asucumocme cunel ynpyzocmu om degopmayuu. Cunbi mpeHus.

PeakmueHoe dsusceHue.



Mepexod nomeHyuanbHoli 3Hep2UU 8 KUHEMUYeECKyo U 06pamHo.

KonebaHue HUMAHO20 MaamHuKa. KonebaHue npyxuHHO20 MAAMHUKA.

CeA3b 2apMOHUYecKUx KonebaHuili c pasHOMepHbIM 08UNCEHUEM M0 OKPYHCHOCMU.

BbiHy»0eHHble KonebaHus. Pe30HaHC.

ObpaszosaHue u pacnpocmpaHeHue rnonepeyHsix U rnpooosbHbIX 80H.

BosiHbI Ha NosepXHOCMu 800bl.

3asucumocmeb 8bICOMbl MOHA 38yKA Om Yyacmomol KonebaHuli . 3asucumocmos 2pOMKOCMU 38YKd om
amnaumyodsl Konebarulii.

Jlabopamopnas paboma

1. H3yuenue osusricenusn mena no OKpyIHcHOCMU noo Oeiicmeuem Cujl ynpy2ocmu
U masncecmu.

2. H3yuenue 3aK0Ha COXPAHEHUA MEXAHUUECKOU IHEPZUU.

MouekyasipHast GU3UKa 1 TEPMOJAUHAMHUKA

Monekynsipao-kunernueckas reopus (MKT) u ee axcniepuMeHTaIbHbIE
o0ocHoBanus. Ctpoenue BemiecTBa. Macca u pa3mepsl MoJiekyJ. [locrosiHHas
ABorajipo. TemnoBoe IBHKEHUE YaCTHUI BEIIECTBA. BpOYHOBCKOE JBHKECHUE.
Huddysus. BzaumoneiictBue yacTuil BeniecTsa. Mojienu CTpOSHUs ra3oB,
KUJKOCTEN U TBEpABIX Tel. Mozenpb nieanbHoro raza. CTaTUCTUYECKOE ONTMCAHUE
ujeaIbHOTO ra3a. TermioBoe (TepMouHAMUYECKOE) paBHOBecHe. TemMieparypa.
N3mepenue temnepatypsl. llkansl Temnepatyp. CBoiicTBa ra3os. M3omnponecchl.
I"a3oBbIe 3aKOHBI. AOCOIOTHAS TEMIIEpaTypa Kak Mepa CpeaHe KHHETUIECKON
SHEPIrYHU TEIIOBOTO JIBMKEHUS YacThll BeulecTsa. [loctossHHas bonsumMana.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOPUH.
3akoH JlanpTOHa. YpaBHEHHE COCTOSIHUS UACAIBHOIO ra3a (ypaBHEHHE
MenneneeBa—Kianeiipona). YHuBepcanbHas ra3oBas ocTosiHHas. BHyTpeHHsIs
SHEprus uAeaabHOro raza. Mizmepenne ckopocreit monekyl raza. CoicTsa
wuakoctel. Kpucrannuueckue n amopdusie Tena. Paborta u TemiooOMeH Kak
CIocoObl U3MEHEHUS BHYTpeHHeH sHeprun. KomnuecTBo TeIoThl. Y nefbHas
TEIMJIOEMKOCTh BEIIECTBA. Y paBHEHHE TEIUIOBOTO OaslaHca. 3aKOH COXPaHEHUs
sHepruu. [lepBblil 3aK0H TepMoarHAMUKU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K H3ormporieccam. Annadbaruyeckuii nporecc. Heobparumoctsb
TEIUIOBBIX MPOLIECCOB. BTOPOU 3aKOH TepMOAMHAMUKHU. TENI0Bbl MAILIMHBI.
[TpuHnun nerctBus TemioBoro Asuraress. [{ukim Kapno. MneansHas xonoquiabHas
MaImHa. JKOJIOTHYECKUE MTPOOIEMBI UCTIOIH30BaHUS TETIOBBIX MAITUH.
ArperatHbie COCTOSIHUS BeliecTBa. VMcnapenue u konaeHcarus. HachimeHHbIHM
nap. Kunenue xxunkoctu. Y aenpHas TETUIOTa TapooOpa30BaHUS KUIKOCTH.
Bnaxnocts Bozayxa. Touka pocel. I3mepenue Bnaxnoctu Bo3ayxa. IlnaBnenne n
KPUCTAJIN3alMs BEIIECTBA. Y IeJIbHAs TEIUIOTA IJIABJICHUS BEILIECTBA.
lIpeomemmuvie pezynrvmamol 0c8oeHUs: MeMbl NO3GOJIAION.!

— JaBaTh ONPEJCICHUS MTOHITUI: TEPMOAMHAMUYECKAs CUCTEMA, TEMJIOBOE
(TepMOJIMHAMUYECKOE) paBHOBECHE, A0COIIOTHBIN HYJIb TEMIIEPaTypHI,
U30IPOolLIeCC, U30TEPMUYECKUN, U300apHbIN, N30XOPHBIN U aquadaTH4YeCcKui
MPOLIECCHI, TETIO00OMEH, TEMJIOU30JIMPOBAaHHASI CUCTEMA, TETUIOBOM JBUTATEIb,
3aMKHYTBIM LUK, HEOOpAaTUMBIN TIPOLIECC, HACKIIICHHBIN TTap;



— MPUBOJUTH ONpeeIeHHs GU3NUECKUX BEIMYUH: OTHOCUTEIbHAS MOJICKYIIpHAs
(w1 aToMHas) Macca, KOJIMYECTBO BEIIECTBA, MOJISIpHAsA Macca, TeMIlepaTypa,
BHYTPEHHSISI JHEPTHUS UCATBHOTO Tra3a, CPEAHEKBAIpaTUIHAS CKOPOCTh, Hauboee
BEPOSITHAS! CKOPOCTh, KOJIMYECTBO TEIUIOTHI, YEIbHAs TEIUIOEMKOCTh BEILIECTBA,
TEIUIOEMKOCTh TE€Ja, MOJISIPHAS TEIUIOEMKOCTh BemecTBa, KIIJ[ renmoBoro
JBUTATENA, YACIbHAS TEIUIOTa Napoo0pa30BaHuUs KUJIKOCTH, aOCOIIOTHAS U
OTHOCHUTENBbHAS BIIAJKHOCTh BO3yXd, TOYKA POCHI, YAEIbHAs TEIUIOTA IIJIABJICHHUS;
3aMUChIBATh €IMHUILI H3MepeHus ¢puzndeckux pennund B CU;

— (GopMynHupoBaTh U OOBACHATH OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOECHUS BEILIECTBA;

— HaAOJIIOJaTh U OOBSICHATH SIBJICHUS: OpOYHOBCKOE JIBIKeHUE, TudPy3us,
UCrapeHue, KOHICHCalMsl, CyOInMaIus, KUTIeHre, TUTaBJICHUE, KpUCTAJUTH3allUs,
AHU30TPOIHSI MOHOKPHUCTAJIOB;

— KJIacCU(UIIUPOBATH arperaTHble COCTOSIHUSI BEIIECTBA, XapaKTepU30BaTh
WU3MEHEHHS CTPYKTYPBI arperaTHBIX COCTOSTHHM BelIecTBa Mpu (Ha3zoBbIX
Iepexonax;

— (opMynHpoBaTh: HYJIEBOU 3aKOH TEPMOIUHAMUKH, 3aKOH boins—Mapuorra,
3akoH ['eit-JItoccaka, 3akoH [lapmsi, 00beIMHEHHBIN Ta30BbIN 3aKOH, 3aKOH
JlanpTOHA, 3aKOH COXPAHEHHMS YJHEPTHUH, IIEPBBIM U BTOPOU 3aKOHBI
TEPMOJAUHAMHUKY;

— MOHUMATh CMBICI: ypaBHEeHUS KitaneipoHa, ypaBHEHHS COCTOSIHUS UIIEATBHOTO
ra3a (ypaBHenust Menneneesa—Kunaneiipona), ocHoBHoro ypasHeHust MKT,
ypaBHEHUS TEIUIOBOTO OanaHca;

— BBIJICJISATH OCHOBHBIE TPU3HAKN (PU3NUYECKUX MOJEIIEH, CIIOJIb3yEMbIX B
MOJIEKYJIIPHOM (PU3UKE: TEPMOJUHAMUYECKASI CUCTEMA, PABHOBECHOE COCTOSIHUE
CHUCTEMBI, PABHOBECHBIN MPOLIECC, TEMION30JUPOBAHHAS CUCTEMA, UJICAJIbHBIN a3,
UJICaJIbHBIN TEIUIOBOM JIBUTATENb, UK KapHo;

— UCIOJIb30BAaTh CTATUCTUYECKUIN MOAXO AJIsl ONMUCAHUS [TOBEICHUS
COBOKYITHOCTH OOJIBIIIOTO YKCJIa YACTHI], BKIIOUYAIONINN BBEICHHE
MUKPOCKOITMYECKUX U MAKPOCKOIMMUYECKUX TapaMeTPOB; TEPMOJUHAMUYECKUM
METOJI IIPU PACCMOTPEHUH CBOMCTB MAaKPOCKONIMYECKUX TeJl 0€3 MPEACTABICHHI 00
UX BHYTPEHHEM CTPOCHHH; YpaBHEHHUE TEIJIOBOro OajgaHca MpH PEIIeHUH 3a/ay;
— ONUCHIBATh HKCIIEPUMEHTBI: 110 HAOIIOJEHUIO U U3YUYEHUIO U30IPOIIECCOB, 110
U3MEPEHUIO YIEIbHON TEINIOEMKOCTH BELIECTBA; ONBITHI, HIUIFOCTPUPYIOLIUE
U3MEHEHHE BHYTPEHHEN SHEPIUU Teja NPy COBEPIICHUH pPadOThI;
dbynnamentanbubie onbIThl [Tepna, xoyns u np.;

— OOBSICHATH Ta30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO - KHHETHYECKOU TeOpHUH
CTPOEHHUS BEILIECTBA, 3aBUCUMOCTD JIaBJICHUS Ia3a OT KOHIIEHTPAIUU €0 MOJIEKYJI
Y TEMIIEPATYPBI, CBSA3b TEMIIEPATYPHI U CPEHEN KUHETUUECKON SHEPTUH
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI, CTPOCHHE U CBOWCTBA TBEPJIBIX U aMOP(PHBIX
TN, rpadUIeCKUid CMBICIT PabO0ThI, HEBO3MOXKHOCTh CO3/IJaHUSI BEUHOTO JBUTATEIIS,
HEOOPATUMOCTh TEIJIOBBIX SIBJIEHUMN, UK KapHo, mpoliecchl, MPOUCXOISIINE B
UJeaIbHON XOJOAUIBHOM MalIMHe, padoTarolen no nukiy KapHo, 3aBUCUMOCTb
TEMIIEPATYPhI KUTICHUS KUJKOCTU OT BHEIIHETO JaBJICHUS;

— NPUMEHATH NEPBBIN 3aKOH TEPMOJIUHAMUKH K U30TIPOIIECCaAM;



— 00Cy>XJaTh TPUMEHEHUE aIMa0aTUYECKUX MPOLIECCOB B TEXHUKE (MTPUHITUTT
JENCTBUSA TU3EIIBHOTO JBUTATEINS ), SKOJIOTHYECKHE TPOOJIEMBI UCTIOIh30BAHMUS
TEIJIOBBIX MAIIWH, 3HAYCHHUE BIAKHOCTH BO3/lyXa B KU3HU YEIIOBEKA;

— OPUBOAUTH 3HAUYCHUS: MIOCTOSIHHOW ABOTaJIpO, YHUBEPCAIbHOM Tra30BOM
IIOCTOSIHHOM, MMOCTOSIHHOM bosbiiMaHa;

— MPUMEHATH NOJYUYECHHBIE 3HAHUS ITPU ONMCAHUU YCTPOKWCTBA U MPUHIIANA
NecTBUS TPUOOPOB (HApUMEp, TEPMOMETPA, KAIIOPUMETPA, KOHJICHCAITUOHHOTO
TUTPOMETPA, BOJIOCHOTO TUTPOMETPA, ICUXPOMETPA), TETUIOBBIX MAIIUH, TPU
00BSICHEHUH SIBJICHUM, HAOII0/IaeMbIX B PUPOJIC U OBITY, IPU PEIICHUH 3a]1a4.
JleMoHCcTpauuu

Mexanuueckas MoZieJib OpOYHOBCKOTO JBUKeHUs. V30mporiecchi.

SIBieHNE MOBEPXHOCTHOTO HATSKEHUS KUJIKOCTU. Kpucramiueckue u amopdHbie
Tena.

OOBEMHBIE MOJIENHM CTPOCHUS KPUCTAILIOB.

Mopenn TeIIOBBIX IBUTATEIICH.

Kunenue Bosibl Ipu NOHUKEHHOM JABIICHUH.

Y CTpONCTBO IICUXPOMETPA U TUTPOMETPA.

JlabopatopHas pabota

3. DKcniepuMeHTalIbHas MpoBepka 3akoHa ['eli-JIroccaka.

JJIeKTPOAMHAMMKA

DIIEKTPUUECKHM 3apsii. DTEMEHTAPHBINA SJICKTPUUECKUN 3aps. DIEKTPU3AUs TEl.
DIIEKTPOCKOI. DIIEKTPOMETP. 3aKOH COXPAHEHUS FJIEKTPUUYECKOTO 3apsiia.
Toueunsie 3apsaapl. 3akoH Kynona. Dnekrpuueckoe nojie. Hanps>keHHOCTh
AIEKTPUYECKOTrO NoJis. [IpuHIUIT cyneprno3uimy 3IeKTpUIECKUX nojei. JInnun
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MoJs. [I[pOBOAHUKH B 3JIEKTPOCTATUYECKOM
nosie. /J{ManeKTpuKy B 3JIEKTpOCTaTUUECKOM Toiie. [uanekrpuueckas
POHUIIAEMOCTh. PaboTa KyJTOHOBCKUX CHII. DHEPTrusi B3aUMOICUCTBUS TOUCUHBIX
3apsa0B. [loTeHuHa 351eKTpOCTaTUYECKOro 1oIs. Pa3HOCTh MOTEHIIMATIOB.
DKBHUMNOTEHIUATIBHBIE TOBEPXHOCTH. DIEKTPOEMKOCTh YEAMNHEHHOTO MPOBOIHUKA
Y KOHAEHCATOpa. DHEPTHsl 3JEKTPUIECKOro nmoiisd. [1oCTOSTHHBIN 3eKTpUYeCcKuii
TOK. [lericTBus anexkrpryeckoro Toka. Cuna toka. Mcrounukn Toka. CTopoHHHE
cuibl. Dnextpoasmxkymas cuia (9JC). 3akon OMa 111 OTHOPOAHOTO MPOBOJIHHUKA
(yuactka 1emnu). 3aBUCUMOCTh YJIeTbHOT'O CONMPOTUBIICHUS TPOBOIHUKOB U
MOJIYTIPOBOJHUKOB OT TemnepaTypbl. CoenHeHus: TpoBoAHUKOB. PaboTa u
MOIITHOCTh JIEKTPUUECKOTO TOKA. TenIoBoe JeUCTBUE DIIEKTPUUECKOTO TOKA.
3akoH Jxoyns—JIenna. 3akon OMa i1 moJiHOM 1enu. 3akoH Oma Jy1sl yyacTka
uenwu, coaepxaniero I/[C. Peocrar. [Torennimomerp. I3sMepeHue cuiibl TOKa,
HaIpsDKEHUS. DJIEKTPUUECKUN TOK B METAJUIaX, pacCTBOPaxX M paciuiaBax
AIEKTPOJUTOB. DJICKTPOIU3. DJIEKTPUUECKU TOK B razax. CaMoCTOSATENIbHBIN 1
HECAMOCTOATENIbHBIN pa3psibl. DIEKTPUUECKHI TOK B BaKkyyme. BakyyMHBII AHO/I.
DNEeKTPOHHO-TyuYeBasi TpyOKa. DJIESKTPUIESCKUN TOK B MTOIYITPOBOTHUKAX.
MarauTtHoe B3auMOAerlCcTBHE. MarHuTHOE MOJIE SJIEKTPUUECKOro Toka. MHayKus
MAarHuTHOro noJjs. [IpuHImn cynepno3suuynu MarHUTHBIX osen. JInauun
MAarHUTHOM MHAYKUHH. J[€ICTBME MATHUTHOTO MOJISI HA MPOBOJIHUK ¢ TOKOM. Cuna
Awmmnepa. 3akoH AMriepa. DIIEKTPOABUTATENb IIOCTOSIHHOTO TOKA. Pamka ¢ TOKOM B



OJHOPOJAHOM MAarHUTHOM IToJi€e. J[elicTBHEe MArHUTHOTO I10JIsSI Ha ABUKYIIUECS
3apspkeHHble yacTuibl. Cuna Jlopenna. MaruutHseii mwut 3emiid. MarHuTHbIe
cBoricTBa BemectBa. OnbiTel apajes. SABneHne 3IeKTPOMArHUTHOW HHAYKIUU.
MarHutHbIi MOTOK. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMU. BuxpeBoe
anekTpuueckoe nosie. [Ipasuio Jlenna. Camonnaykuns. UHIyKTUBHOCTD KOHTYpA.
DHeprusi MarHUTHOTO MOJIS TOKA. DJIEKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI.
CBoOoaHbIE AIeKTpOMarHuTHele kosiebanus. KonedarenbHplil KoHTYp. @opmyiia
Tomcona. [Ipoueccsl mpy rapMOHMYECKUX KOJIEOaHUAX B KOJI€OAaTEIbHOM KOHTYPE.
BbiHyX/1I€HHbBIE AJIEKTPOMarHuTHeIe kosie0anus. [lepemennsiil Tok. Pesuctop B
LEIH IIEPEMEHHOTO TOKA. [[elicTByronMe 3HaUeHUs CUJIbl TOKA U HAIIPSKEHHUS.
Tpancpopmarop. DnekrpomarautHoe nosie. OnbiTel ['epiia. CBoiicTBa
3JEKTPOMArHUTHBIX BOJIH. IHTEHCUBHOCTD AJIEKTPOMArHuTHOM BOJIHBI. CIIEKTP
3JIEKTPOMArHUTHBIX BOJIH. [ [pMHIIMIIBI paguOCBI3U U TEIEBUIACHUS.
I'eomeTpuyeckas onTuka. 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus ceeta. [locTpoenue n3o0pakeHuit B INIOCKOM 3epKaiie. 3aKOH
npesnoMiieHus BOH. JIna3el. @opMysa TOHKOW JUH3bL. ONTHYECKas CUIIA JIMH3BI.
[TocTpoenue n300pakeHUM B TOHKUX JIMH3aX. Y BEeJIMUYEHUE JTUH3BI. ' 11a3 Kak
ontrueckas cuctema. Jlepextsr 3perus. Mzamepenune ckopoctu cBera. Jlucnepcus
ceera. OnbiTel HetoToHa. [Tpuniun ['oitrenca. Uurepdepenuus BoH.
Nurepdepenuus cera. Korepentnsie uctounuku cseta. Onsit FOnra. Konbsia
Herotona. Untepdepenuus B ToHKUX 1uieHkax. Judpakuus cseta. [Ipunuun
['ronrenca—®Ppenens

lIpeomemmusie pe3yibmamol 0c80eHUs: MeMbl NO3GOJIAION.!

— JIaBaTh OIIPEICIICHUS ITIOHATUI: DJIEKTPU3ALIUS TEN, JIEKTPUUECKU
V30JIMPOBAHHAS CUCTEMA TEJI, DJIEKTPUUYECKOE T10J1€, TUHUM HAIIPSIKEHHOCTH
AIEKTPOCTATUYECKOTO MOJISI, OTHOPOAHOE JIEKTPUUYECKOE TTOJIE,
HKBUIIOTEHIIMAJIbHAS TOBEPXHOCTh, CBOOOIHBIE U CBSI3aHHBIE 3apsiJibl,
KOHJICHCATOP, NOJISIPU3aLNsl IUDJIEKTPUKA, SJIEKTPOCTATUYECKasl MHIYKIIUS,
IEKTPUYECKUHN TOK, CTOPOHHHME CWIIBI, JJIEKTPOJIMTUYECKAS TUCCOLMALus,
VMOHU3AIMs Ia3a, MATHUTHOE B3aMMOJIEUCTBHE, TMHUA MATHUTHOU UHAYKIINH,
OJHOPOAHOE MarHUTHOE TOJIE, IJIEKTPOMAarHuTHAsI UHAYKLNS, HHAYKIMOHHBIN TOK,
CaMOMHAYKIIHS, KOJIeOaTEIbHbIM KOHTYD, BIHYKJICHHBIE AJIEKTPOMArHUTHBIE
KOJIe0aHMsl, IEPEMEHHBIN TOK, 3JIEKTPOMArHUTHOE I0JIE, AIEKTPOMArHUTHAs
BOJIHA, MOAYJISILIUS, JTUH3A, TJIaBHBIA (DOKYC JTMH3bI, ONTUYECKUNA LIEHTP JIMH3BI,
(doxanpHas MIOCKOCTh JIMH3bI, AaKKOMOJIALUs, JUCTIEPCHs], UHTep(depeHLns,
KOT'€pEeHTHbIE UICTOYHUKH CBETA, TUDpaKIIUS;

— MPUBOJUTH ONpeeieHs] GPU3MUECKUX BEIMYUH: AIEKTPUUECKUH 3apsij,
3JIEMEHTAPHBIN JICKTPUUYECKUN 3apsiJl, HAPSKEHHOCTD JIEKTPOCTATUUECKOIO
I0JIs1, IUDJIEKTPUYECKAst IPOHULIAEMOCTD CPEbL, TIOTEHIMAII DJIEKTPOCTATUYECKOT O
I10JIs1, Pa3HOCTB ITIOTEHLIUAIIOB, YJIEKTPOEMKOCTh YEAUHEHHOTO IIPOBOAHUKA,
IEKTPOEMKOCTh KOHJEHCATOPa, CUila TOKA, COIPOTUBIICHUE ITPOBOIHUKA,
yZeIbHOE CONPOTUBIIEHUE MPOBOIHUKA, PA00OTA U MOIIHOCTD JIEKTPUUECKOTO
Toka, D/IC nucrouHnka Toka, MOlyJib MATHUTHOM MHAYKIUH, CHJIa AMIIepa, CHIIa
Jlopenna, MarauTHas POHNULIAEMOCTh CPEAbl, MATHUTHBIN ITOTOK, NHIYKTUBHOCTD
KOHTYpa, ACHUCTBYIOUIME 3HAYEHUS CUJIbI TOKA U HAIPSDKEHUS], KO3 PUUIHUEHT



TpaHc(opMalMy, JJIMHA U CKOPOCTh PacCpOCTPAHEHUS 3JIEKTPOMAarHUTHON BOJIHBI,
WHTEHCUBHOCTD AJIEKTPOMArHUTHOM BOJIHBI, a0COIOTHBIM U OTHOCUTEIbHBIN
NOKa3aTeNH MpeoMIIeHNUs, POKYCHOE pACCTOSIHUE U ONTUYECKasi CHJIa JIMH3HI,
JIMHEWHOE YBEJINYEHNE TOHKOU JINH3bI, YTOJI 3pCHUS;

3aMMChIBATh €IMHULIBI U3MepeHus (pusndyeckux BeauurH B CU;

— 3anuChIBaTh (POPMYJIbI ONIPENEIEHUS SHEPTUU 3aPSKEHHOTO KOHJIEHCATOpa U
00BEMHOH TVIOTHOCTH 3JIEKTPUUYECKOTO OJISI, SHEPTUH MATHUTHOTO T0JI TOKA;

- moay4ats GopMyIly Uil pacueTa: padoThl CHII OJJHOPOIHOTO
AIEKTPOCTATUYECKOTO TOJIS;

— paccMaTpuBaTh OCHOBHBIE CBOMCTBA JIEKTPUUECKUX 3aPAJI0B, CMBICI TEOPHIA
OJIM3KOACUCTBUS U NAJIbHOACHCTBUS, OCHOBHBIE CBOMCTBA AIEKTPUUECKOTO MOJI,
CBSA3b MEXIY pabOTOM CHII OTHOPOIHOTO AJIEKTPOCTATUYECKOTO TOJIS U
NOTEHIUAILHOW SHEPrUel TOUEUHOTO 3apsi/ia, CBSI3b MEXKY HANPSKEHHOCTHIO
JIEKTPUYECKOTO IMOJIS U Pa3HOCTHIO OTEHIIMAJIOB, CBOMCTBA ITPOBOIHUKOB H
JURJIEKTPUKOB B AJIEKTPOCTATUYECKOM I10JIE, ACHUCTBUS AIEKTPUUECKOrO TOKA,
NOCJIEIOBATENBHOE, APAILIEIBHOE U CMEIIAHHOE COEIMHEHUS IPOBOIHHUKOB,
MarHUTHBIE CBOMCTBA BEILIECTBA, OCHOBHBIE CBOMCTBA BUXPEBOIO 3JIEKTPUUECKOTO
10JIsA, CIIEKTP AJIEKTPOMATHUTHBIX BOJIH, IPUHLUIIBI PAIUOCBA3U U TEJIEBUICHHUS,
3aKOH HE3aBUCHUMOCTH CBETOBBIX IIyYKOB, X0l CBETOBOIO JIy4a 4epe3
IJIOCKONAPAJUIENIbHY O IIACTUHKY U TPEYTOJIBHYIO IPU3MY, IJ1a3 KAK ONTUYECKYIO
CHUCTEMY, METOJIbI U3MEPEHUS CKOPOCTH CBETA;

— OOBSCHATH: 3aBUCUMOCTbH 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHAEHcaTopa OT
IUTOLIAAM TUIACTUH U PACCTOSHUSI MEXK]Ly HUIMU, BOSHUKHOBEHHE SHEPTUU
AIEKTPUYECKOTO OIS 3apSKEHHOTO KOHJEHCATOPAa, YCIOBHS BOSBHUKHOBEHUS U
CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA, 3aBUCHUMOCTb COIPOTUBIICHHS TPOBOIHUKA
OT TEMIIEPATyPbl, ANEKTPOHHYIO POBOAUMOCTh METAILIOB, AEKTPOIPOBOIHOCTD
JIEKTPOJIUTOB, 3JIEKTPOJIN3, JEKTPUUECKUI Pa3psij B ra3ax, BOSHUKHOBEHHUE
CaMOCTOATEJILHOTO U HECAMOCTOSTENIBHOIO Pa3psa0B, HOHU3ALUIO AIEKTPOHHBIM
yZIapoM, BJIEKTPUUECKHI TOK B BaKyyMe, BOSHUKHOBEHHE COOCTBEHHOM U
IPUMECHOU MPOBOJIUMOCTHU MOJIYIIPOBOJHUKOB, PaJAHALIMOHHbIE TIOsICa 3€MJIH,
BO3HUKHOBEHHUE YHEPTUH MAarHUTHOTO MOJISl TOKA, CBOOOIHBIX IIEKTPOMArHUTHBIX
KOJ1e0aHM, CBSI3b (PU3NYECKUX BEIUMYHMH B popMysie ToMcoHa, MPOIECCHI TPU
rapMOHUYECKHUX KOJIEOAHUIX B KOJIEOATEIbHOM KOHTYPE, PEBPALICHUS] SHEPTUU B
K0J1€0aTeTbHOM KOHTYpE, BO3HUKHOBEHUE 3JIEKTPOMArHUTHOM BOJIHBI, CBSI3b
(¢u3MUeCcKUX BeJIMYUH B (hOpMYyJie TOHKOM JIMH3BI, TPABUIIO 3HAKOB MIPH
UCIOJIb30BaHUU (OPMYJIbl TOHKOM JIMH3BI, 1€(EKThI 3pEHUS U UX KOPPEKIIHIO,
oOpazoBaHue UHTEP(HEPEHIIMOHHON KapTUHBI B TOHKUX TUICHKAX, TU(PaKIIIIO
CBeTa Ha JJIMHHOM y3KOH 1ienu, oopazoBanue nsatHa [lyaccona;

— HU3y4aTh JEHCTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, PAMKY C TOKOM 1
JBIDKYIIYIOCS 3apsSDKEHHYIO YaCTHIlY, MArHUTHOE B3aUMOJIEUCTBUE POBOJHUKOB C
TOKaMU;

— (hopMynHpoOBaTh: 3aKOH COXpaHEHUS JIEKTPUUECKOro 3apsija, 3akoH KyroHa,
IPUHLIKI CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH, mepBoe npasmio Kupxrodga,
3akoH OMa J1d y4dacTka nenu, 3akoH Jxxkoyns—Jlenna, 3axkon Oma 115t MoJHOU
1eny, 3akoH Oma 1t yyacTtka nenu, coaepramero 3/1C, npuHIMN cynepno3suunu



MarHUTHBIX NOJIEH, MpaBuiIO OypaBuMKa, IPaBUIIO JIEBOM pyKH, 3aKOH Amriepa,
3akoH Papajes (3IeKTPOMAarHUTHOM MHIYKIIMH), paBuiio JIeHua, 3akoH
IPSAMOJIMHEWHOI0 PacIpOCTPAHEHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
IpeoMIICHUS CBeTa, MpUHIMII [ TolireHnca, yciaoBust HHTEpPEpEeHIIMOHHBIX
MAaKCMMyMOB 1 MUHUMYMOB, NpUHIMI | tolirenca—®PpeHens, yciioBue
JU(PaKLIMOHHBIX MUHUMYMOB;

— IPOBOJUTHh U3MEPEHMS CUJIbI TOKA, HAIIPSIKEHUS U CONTPOTUBIICHHUS B
DJIEKTPUYECKOM LIETIN;

— OMNUCHIBATh AKCIIEPUMEHTBI: TI0 IEKTPU3ALUU TET U OOBSICHATH UX PE3YJIbTaThI;
110 HAOJIOJIEHUIO CUJIOBBIX JTUHUH 3JIEKTPUYECKOTO OIS, 10 U3MEPEHHUIO
AJIEKTPOEMKOCTH KOHIEHCATOPA; 110 HAOIIOACHUIO TEIJIOBOIO AEHCTBUS
AJIEKTPUYECKOT0 TOKA; IO HAOJIIOIEHNIO KAPTUH MarHUTHOTO I0JISL; 10
HaOJIIOICHUIO 3JIEKTPOMATHUTHBIX KOJIEOaHUI; 110 HAOIIOACHUIO U UCCIIEI0BAHUIO
IIPSAMOJIMHEWHOIO PacpOCTPAHEHUs], OTPAKEHUS U IIPEIIOMIICHHUS CBETA,
BOJIHOBBIX CBOMCTB CBeTa; (hyHAaMeHTanbHbIe onbIThl KynoHa, Dpcrena, Amnepa,
dapanes, ['epua, FOnra, ®penens, HeroToHa 1 1p.;

— IOJIYy4aTh U ONMKCHIBATH H300paXKEHUS IPEAMETA, [TOIYYAEMOT'0 C IOMOUIBIO
IUIOCKOTO 3€pKaja, COOMPAIOIINX U PACCEUBAIOILNX JINH3;

— BBIJIEJATh OCHOBHBIE TPU3HAKN (PU3HUYECKUX MOJEIIEH, UCIIOJIb3yEMbBIX B
ANEKTPOJMHAMUKE U ONTUKE: TOUEUHBIN 3aps]l, IPOOHBINA 3apsi, TMHUN
HaIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS, OTHOPOJAHOE JIEKTPOCTATHYECKOE
T10JIE, SKBUNOTECHIIMAIBHBIE TOBEPXHOCTH, dJIEKTPOHHBIN a3, OJHOPOJHOE
MarHuTHOE MOJI€E, JIMHUU UHAYKIUA MarHUTHOTO TOJISI, UI€aIbHBINI
K0JIe0aTENIbHBIN KOHTYp, TApMOHUYECKAs AJIEKTPOMAarHUTHas BOJIHA, TOUEYHBIN
VCTOYHHUK CBETA, CBETOBOM JIy4, OJTHOPOJIHAS U U30TPOIHASI CPEaa, IIOCKAs
CBETOBAas BOJIHA, TOHKAs JINH3A;

— IPUBOAUTH 3HAYECHUSA: CKOPOCTHU CBETA B BAKYYME;

— ONHCHIBATh TAPMOHMUYECKUE JIEKTPOMArHUTHbIE KOJIeOaHus B LETsX,
COZEPIKALINX PEZUCTOP;

— paccMaTpuBaTh YCTPOMCTBO, IPUHLINI IEUCTBUS U IIPUMEPBI UCIIOIb30BaHUA:
3JIEKTPOCKOIIA, dJIEKTPOMETPA, KOHIEHCATOPOB, FaJIbBAHUYECKOIO DJIEMEHTA,
AKKyMYJISITOpPA, pe0oCcTaTa, NOTEHIIMOMETPA, BAKYYMHOTO JUOAA, JIEKTPOHHO-
JTy4eBOM TPYOKH, FNEKTPOJBUraTENs MOCTOSHHOIO TOKA, TpaHcpopMaTopa,
IPUHLAI IEUCTBUS T€HEpaTOpa NEPEMEHHOIO TOKA, INIOCKOTO 3epKaa;

— MPUMEHSATD MOJYYEHHbIE 3HAHUA NTPU O0BICHEHUH SBJICHUM, HAOII0JaEMBbIX B
pUpoJIe U OBITY, IPU PELICHUU 3a/1a4.

JemoHcTpannmn

DIIEKTPOMETD.

[IpOBOJHUKH B DIIEKTPUYECKOM IIOJIE.

JIMDIEKTPUKY B DJIEKTPUYECKOM I10JIE.

OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

MarauTHO€ B3aMMOIEUCTBUE TOKOB.

OTKJIOHEHUE 3JIEKTPOHHOT'O ITyYKa MArHUTHBIM OJIEM.

3aBucumocTs J/JC MHAYKIHH OT CKOPOCTU U3MEHEHHSI MAarHUTHOTO IOTOKA.
3aBucumocTs J/JC MHAYKIHH OT CKOPOCTU U3MEHEHHSI MAarHUTHOIO IOTOKA.



CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

I'eneparop nepeMeHHOro TOKa.

Wznyuenue v npuém 371eKTPOMArHUTHBIX BOJIH.

OTtpakeHue U MPETOMIIEHUE JIEKTPOMAarHUTHBIX BOJIH.
Wntepdepenmus creta. Audpakius cera.

[TonmyyeHue cnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIbIO JU(PAKIIMOHHON PEIIETKH.
ITonspusanus caera.

[TpsimonuHEeiHOE pacpoCTpaHeHUE, OTPAXKEHHUE U MPETOMIIEHUE CBETA.
OnTtuyeckue npudOpHI.

JlaGopartopHas paboTa

1. HaGnronenue necTBUS MAarHUTHOTO MOJISt HA TIPOBOHUK C TOKOM.

2. V3y4yeHnue sBJIEHUS AIEKTPOMArHUTHOM NHTYKIIUH.

3. 3MepeHne yckopeHHs CBOOOHOTO MaJCHHUS C IIOMOIIBI0 MasTHHUKA.
4. V3ydeHune 1ocie10BaTeIbHOr0 U NapajuleIbHOIO COEAMHEHUS IPOBOJHUKOB
5. M3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIECHUSI HCTOUHHKA TOKA
6. DKCIEpUMEHTAIBHOE U3MEPEHHE ITOKA3ATENS MPETOMIICHHSI CTEKIIA.
7. DKCTIEpUMEHTAIBHOE OMPE/ICTICHUE ONTHYECKOM CHITBI U (POKYCHOTO PACCTOSTHUS
cobuparoniet TUH3bI.

8. 3mepeHne IIuHbI CBETOBOW BOJIHBI.

9. Habmogenue unrepdepeHunn, 1udppakiivuy U Moysipu3aliy cBeTa

OcCHOBBI cIENNAJILHON TEOPUU OTHOCUTEJIbHOCTH

NHBapnaHTHOCTh MOJIYJIsl CKOPOCTH CBeTa B BakyyMme. [IpuHImn
OTHOCHUTEBHOCTH DWHIITEHA. CBSA3b MACChl M YHEPTHH CBOOOIHON YaCTHIIBI.
DHeprus MoKosl.
IIpeomemmuvie pezyrvmamol 0C80eHUsI MeMbl NO3BOJIAION.!
— JIaBaTh OMpPEACIICHUS MMOHATUI: COOBITHE, COOCTBEHHOE BpeMs, COOCTBEHHAs
JUINHA;
— 00CyXIaTh TPYAHOCTH, BO3HUKAIOIINUE MPU PACIPOCTPAHEHUHU MPUHIIUTIA
OTHOCUTEJIbHOCTHU Ha AJICKTPOMArHUTHBIE SIBJICHUS; CBSI3b MEXKAY dHEpPrue u
maccoiui B CTO;
— OMKCHIBATh MPUHIMUIHAIBHYIO cXeMy onbiTa Malikenbcona—Mopiu;
— ¢opmynuposats noctynatel CTO;
— paccMaTpuBaTh OTHOCUTEIBHOCTh: OJTHOBPEMEHHOCTH COOBITHI, MPOMEKYTKOB
BPEMEHM U PACCTOSIHUI;
— 3aMUCKIBaTh ()OPMYJIbI OIIPEICTICHUS PEIITUBUCTCKOTO UMITYJIbCA, MTOTHOM
sHepruu U 3Heprun nokost B CTO; ocHoBHOM 3akoH AuHaMuku B CTO;
PENSATUBUCTCKOE COOTHOIIEHUE MEKTY SHEPTUEHN U UMITYJIHCOM.

KBanToBast pusuka.

PaBHoBecHoe TeroBoe u3nyyenue. Kpanrosas runoresa [Inanka. [loctosiHHas
[Inanka. Buemnunii poroaddext. 3akonsl poTorddexra. YpaBHeHue DUHIITEHHA
st potoaddexra. Dotonsl. [laBnenue cera. OnbiThl JIeObeneBa. Jueprus u
uMIysbe GoroHa. KopmyckynsipHo-BOIHOBOM qyanu3m. ['unoresa ae bpoiins.



[Tnanerapuas monens atoma. OnbiTel Pezepdopna. [lornomenue u nznydenue
ceeta aroMoM. [loctynatel bopa. Monens atoma Bonopozaa o bopy. JIuneituareie
CIEKTpBl. MeTOIbl perucTpanuu 3apsKEeHHbIX YacTull. EcTecTBeHHas
PaauOaKTUBHOCTh. BUABI painOaKTUBHBIX NPEBPAIICHUN aTOMHBIX siAep. 3aKOH
pannoakTuBHOTO pacnaaa. M3otomel. [IpaBuna cMemienus 1ist anbga-pacnaia u
oeta-pacnana. MickyccTBeHHas pau0akKTUBHOCTh. [I[poTOHHO-HENTpOHHAS MOJAEIb
aTOMHOTO sifipa. SAnepHble peakuuu. S1epHbIe CUIIbl. DHEPTHUs CBSI3U ATOMHBIX
anep. denenue anep ypana. Llennas sanepHas peakuus. SnepHas sHepreTuka.
buonornueckoe aeCTBUE paAMOAKTUBHBIX U3TyYEHUN. IKOJIOTUUECKUE
npo0JIeMbl UCTIOIB30BaHUS SI€PHON SHEepruu. [IpuMeHeHne paaroaKkTHBHBIX
U30TOIOB.

DOnemenTapHbie yacTuilsl. Kiiaccudukanus snementapHsix yactuil. KBapku.
@dyHIaMEHTaJIbHbIE B3aUMOJECHCTBUS.

IIpeomemmuvie pe3ynomamovl 0C80EHUSL MeMbl HO3BOJISIIOM:

— JlaBaTh OMpEIeNICHUs MMOHATUI: TEIIIOBOE U3Ny4deHue, poroaddexr,
KOPIYCKYJIIPHO-BOJHOBOM Tyain3M, U30TOTIBI, SIEPHAS peaKius, 1eeKT MacChI,
DHEPreTUYECKHUMN BBIXOJ SIACPHBIX PEAKIMU, LIETTHAS SIAECpHAs peaKius,
KPUTHUYECKAsA Macca, HOHU3UPYIOLIEE U3TyUEHUE, JIEMEHTAPHAS YaCTHUIIA,
AHHUTUJISLINS;

— OMUCHIBATh KBAHTOBBIC SABJICHUS, UCTIOIL3YS (PU3NUECKUE BETUYUHBI U
KOHCTAHTBI: DHEPTUs KBaHTa, MocTossHHas [1nanka, paboTa BbIX0/1a 3JIEKTPOHOB,
SHEPrusl U UMITYJIbC (POTOHA, SHEPIUsl MOHU3AIMY aTOMa, TIePUOo/ MoJTypacnasia,
3apsiI0BOE U MAaCCOBOE YMCIIa, aTOMHAS €IMHUIA MACChI, SHEPT U CBSA3U aTOMHOTO
s7ipa, yAeJIbHAasi JHEPTHUs CBA3M aTOMHOTO s7Ipa, KO3(PPUIUEHT pPa3MHOKEHUS
HEWTPOHOB, NOTJIOMIEHHAS /1032 U3IyY€HHs], MOIIIHOCTh MOTJIOIEHHON 1035,
HKBHUBAJICHTHAS /103a; PY OMMCAHUU MPABWIBHO TPAKTOBATH (DU3UUECKUN CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAaYEHUS U eAUHUIBI u3meperus B CU, Haxonuthb
dbopMyIIBI, CBS3BIBAIOININE JAHHYIO (PM3UUECKYIO BETUYHUHY C APYTUMHU
BEJINYMHAMU;

— OOBACHSATH KOPITYCKYJIIPHO-BOJTHOBOM Jyalii3M CBETA, SIBJICHUE JABJICHUS
cBeTa, runore3y ne bpouns, Bo3HuKHOBeHHE ceprun banbMmepa;

— IIOHUMATh CMBIC KBaHTOBOM runote3nl [1nanka, mocrosuuoi Ilnanka;
bu3UYECKNX 3aKOHOB: BHElIHEro GoTodPdexTa, paAuoaKkTUBHOTO pacnajia,
COXPaHEHUS SHEPIUH, DJIEKTPUUYECKOIO 3apsaaa, MaCCOBOrO U 3apsiIOBOIO YHCEIT;
paaIMoaKTUBHOIO paciiajia; ypaBHeHuUs DitHmTelHa 11 hoTodddexra; mocTyaaToB
bopa; npaBui1 KBaHTOBaHUS, CMENIEHUS )i anb(da-pacnaga u 0era-pacnaja;
OTJINYATh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA OT €r0 MaTeMaTUYECKOMN 3aIHCH;
OOBSCHATH UX COJIEPKAHUE HA YPOBHE B3aUMOCBSI3U (PU3NYECKUX BEIUYMH;

— U3y4aTh SKCIEPUMEHTAIbHO BO3HUKHOBEHNE HEMPEPHIBHOIO U JINHENYATOTO
CIIEKTPOB, SIBJICHUE BHENTHETO (hOTOd(PeKTa, MPOBOIUTH U3MEPECHUS
€CTECTBEHHOTO PaIMAIIMOHHOTO (hOHA, UCCIICIOBAHUS TPEKOB 3aPSHKEHHBIX YACTHI]
no gororpadusm u ap.;

— omnuchkIBaTh yHIaMeHTanbHBIe oNbITH CToNeToBa, Jlebenera, Pesepdopna,
bekkepens u ap.;



— BBIJICJISITH OCHOBHBIE TPU3HAKN (PU3UUECKUX MOJIEIICH, NCTIOJIb3yEMbIX B
KBAHTOBOM (pu3mKe: aOCOIIOTHO YEPHOE TEJI0, MOJIeNb aroMa ToMCOHa,
IJIaHeTapHas MOJIeNb aTOMa, IPOTOHHOHEUTPOHHAS! MOJIENIb ATOMHOTO SIIpa;
— 00CYXJaTh IPUYHUHBI «YIBTPAPUOIETOBOI KaTaCTPO(dbl, KPACHYIO TPAHUILY
dotoaddexra, Mmomens aTroma Bogoposa o bopy, [cBoiicTBa Ta3epHOTO
U3ITyYEHHUsI |, COCTaB PAIMOAKTUBHOIO U3Iy4YeHUs, (PU3NUECKYIO TPUPOAY aib(a-,
OeTa- ¥ raMma-Jiy4eil, CBOMCTBA SIIEPHBIX CUJI, SKOJIOTHYECKHUE MPOOIIEMBI,
BO3ZHMKAIOILME TP UCIOIB30BAHUM aTOMHBIX 3ekTpocTtaniuii (ADC), mytu
pemieHus 3TUX npooseM, NepCreKTUBBI UCIIOIb30BAHMS ATOMHON MEPbI 3aIUTHI OT
PaAMOAKTUBHBIX U3JIyYeHUH, MPUMEHEHHE PAJUOAKTUBHBIX U30TOMOB,
KJ1acCU(DUKAIMIO 3JIEMEHTAPHBIX YacTull, (PyHIaMEHTaIbHbIE B3aUMOICUCTBUS;
— paccMaTpuBaTh YCTPOMCTBO, IPUHLINI IEUCTBUSA U IPUMEPBI UCIIOJIb30BaAHUA:
razopaspsaHoro cuetunka I'eiirepa, kamepbsl BUiibcOHa, My3bIpbKOBOM KaMEPBHI,
AJIEPHOTO PEAKTOpPA, T03UMETPA;

— NPUBOAUTH 3HAUYECHUS: TOCTOSIHHOM [111aHka, Macc 3JeKTpoHa, IPOTOHA U
HEUTPOHA, AaTOMHOM €IMHUIIBI MACCHI;

— MPUMEHSTH MMOJTyYEHHbIE 3HAHUS NTPU OOBSICHCHUH SIBJICHHUM, HA0IIOJaEMBIX B
IpUpoAe U OBITY, IPH PELIEHUH 3a]a4.

JleMoHcTpanuu

dotorpdexr.

JIuHenyaThie CIIEKTPHI U3JTYyYECHUS.

Jlazep.

JlaGopatopHbie paboThI

10. HabnroieHre CIIonHOro U JMHEHYaTOro CrieKTPOoB.

AcTpodusuka

Conneunas cucrema. JIyHa v cnyTHUKHY 1U1aHeT. KapiuKoBble MJIaHETHI U
acteponpl. Komersl u mereopHbie notoku. ConHue. 3Be3sl. JlnarpamMma
I'epummpynra—~Paccena u s3Bomronus 38e31. [lepeMeHHbIe, HOBBIE U CBEPXHOBBIC
3Be3/1bl. DK301u1aneThl. Hama ["anaktuka. 3Be31HbIE CKOTUICHUS.
[IpocTpaHcTBEHHO-BpeMEHHBI € MaciTaObl HaOMogaeMoi Beenennoit. 3akoH
Xab6ma. Kpymaomacmrabuas crpykrypa Beenennoit. [IpencraBnenus 06
ABOJIONMH BceeneHHol. DneMeHThl TEOpUH bonbIoro B3peIBa.

lIpeomemmuvie pezyrvmamol 0c8oeHUs: MeMbl NO3GOJIAIOM.

— MO3HAKOMUTHCS ¢ O0BEKTAMHU U METOJAMU UCCIIEI0BAHUS aCTPOPUHUKHY;

— J1aBaTh OMNpEAeNICHUs MOHATUI: aCTPOHOMUYECKAs €IMHULIA, COJTHEYHAs
AKTUBHOCTb, TOJIMYHBIN Mapajiakc, CBETOBOM I'0Jl, NApPCEK, raJaKkTHKA;

— paccMaTpuBaTh (PU3NYECKYIO IPUPOTY IIIAHET 36MHOU TPYIIIIbI, IJIAHET-
TUTAaHTOB U MaJibiX TeJl COJIHEUHON CUCTEMBI,

— NPUBOAUTH IPUMEPHI ACTEPOUIOB, KAPJIIMKOBBIX MIAHET, KOMET, METEOPHBIX
IIOTOKOB;

— 00cyX1aTh TUIIOTE3Y MPOUCX0oxkaeHHsI COTHEUHON CUCTEMBI;

— OLIEHMBATh PACCTOSHUSA JO KOCMHUYECKUX 00BEKTOB, UCIIOJb3YS MOHATHUSA:
aCTPOHOMHUYECKas €IMHULIA, CBETOBOM I'0l, MAPCEK;

— paccMaTpuBaTh CTPOCHHUE COTHEYHOM aTMOC(EPhI, TPUMEPHI IPOSBICHUS
COJIHEYHOU aKTUBHOCTH U €€ BIMSHUS Ha MPOTEKAHHE MPOIIECCOB HA HAIlIEH



IUIAHETE, CTPOEHHE Haller ["allakTUKK, 3BOJIIOLIMIO BCemeHHoM, UCTIONb3y s
AJIEMEHTBI TEOPUU BOJIBIIOTO B3PHIBA;

— OINUCHIBATh I'€OEHTPUYECKYIO U TeIMOICHTPUYECKYIO CHCTEMbI MHUpa, TPOTOH-
MPOTOHHBINA LUK, IpoUcXoAsaui B Heapax CoJHIa, 3BOTIOLUIO 3BE3/,
uCToJib3ysi nuarpammy [ epmmmpyara—~Paccena, kpymHoMacmTabHYIO CTPYKTYPY
Bcenennoi;

— 3aMUChIBaTh U aHAJIM3UPOBATH: 0000IIEHHBIN TpeTuil 3akoH Kemuepa, 3akoH
Credana — bonbiMana, 3akoH Xab601ma;

— CpaBHUBATh 3BE€3/Ibl, UCIIOJb3YS CIEAYIONIME MTapaMETPhI: Macca, pa3mep,
TeMIeparypa oBEpXHOCTH;

— YKa3bIBaTh 0COOCHHOCTH: HEUTPOHHBIX 3BE3/1, MMYJIbCAPOB, YEPHBIX JBIP,
MIEPEMEHHBIX, HOBBIX U CBEPXHOBBIX 3BE€3]1, IK30IJIAHET, PACCESIHHBIX U IIAPOBBIX
3BE3HBIX CKOIJICHUH;

— IPUBOAUTH 3HAYCHUS: COTHEYHOMN MOCTOSIHHOM, MOCTOSTHHOM Xa00u1a;

— IPUMEHATH MOJyYCHHBIC 3HAHUS TTPH 00BSICHEHUN aCTPOHOMUYECKUX SIBJICHUM,
pEIIEHNH 3a/a4.



3. TemaTnueckoe miiannposanue 10 kiacc (0a30Bblil yPOBEHBD)

HanmenoBanue pasaciia

Kon-Bo yacoB
Ha U3y4YeHUe

KonunuectBo
71a00paTOPHBIX padOT

KomnnuectBo
KOHTPOJIBHBIX paboT

[

BBenenue

1

MexaHuka

34

5

3

Kunemaruka

11

JlaGopaTopHnas pabota
Nel «UccnenoBanue
PaBHOYCKOPEHHOTO

IPSIMOJIMHEMHOTO
TIBUKCHUSD)

JlaGopaTtopHnast pabota

No2 «HcciaeqoBanue
JIBUKCHUS TeJIa,
OpOIIEHHOTO
TOPU30HTAIILHOY

KonTponsHas padora Nel
no teme: «KnHematuka»

JnHamuka

11

JlaboparopHuas padboTa
Ne3 «M3yuenune
JIBMKCHHSI TeJIa 110
OKPYKHOCTH TIO]]
JICICTBUEM CUJT
YOPYTOCTH U TAKECTH»
JlaGopaTtopHnast pabota
Ned «MccineqoBanue
W3MCHCHHUS Beca Tea
MIPH €T0 JBUKCHHUH C
YCKOPEHUEM)
JlaGopaTopHnas pabota
Ne5 «M3mepenue
Koa(uimenTa TpeHus
CKOJIBKEHUSD)

KonTtponpHast padora No2
no Teme: «J{uHamuka»

3aKOHBI COXpaHEHUS

KonTtponpsHas padora Ne3

1o TeMe: «3aKOHbI
COXpAaHEHUS B
MEXAHUKED.

Craruka. 3aK0oHBI THAPO-
1 a9POCTATUKH

Mouiexyasipnas
¢puszuka u
TEPMOAMHAMHUKA

21

OCHOBBI MOJIEKYJISIPHO —
KUHETUYECKON TEOpUs

10

JlaGopatopHas pabota
No6 «3yuenne
U30TEPMHUYECKOTO
Hporecca
JlaGopatopHas pabota
No7 «3yuenune
YPaBHEHHS COCTOSIHUS
UJICAILHOTO Ta3a

KonTtponpHas padora Ne4

KUHETUYECKON TEOPUN

o teme: «OCHOBEI
MOJIEKYJIIPHO-




OCHOBBI TEPMOIMHAMUKHU 6 KoHntponbhas padota Ne5
1o Teme: «OCHOBBI
TEPMOIUHAMUKI
N3menenuns arperaTHbIx 5 Jlaboparopuas pabota | KonrposbHas pabota Ne6
COCTOSIHMI No8 «M3mepenue no teme: «M3menenust
BEILIECTBA OTHOCHUTEIILHON arperaTHbIX COCTOSIHUI
BIIQXKHOCTH BO3IyXa» BEIIECTBA»
JlaboparopHnas pabota
No9 «M3mepenue
TEMIIEPATYPbI
KpUCTAITTU3AIUU U
YACIBHOU TEMIIEPaTyphl
TUUTABJICHUS BELIECTBA»
DJIeKTPOAMHAMMKA 11 1 1
DnexTpocTaThKa 11 JlaGopatopHas padota | KonTposbhas padorta Ne7
Nel0 «M3mepenue o TeME:
ANEKTPUYECKON EMKOCTH «DIIEKTPOCTATUKA»
KOHJICHCATOPa»
IToBTOpPEHHE 3 Hrorosast KOHTpOIbHAS
pabora 3a kypc 10
KJjlacca
HUTOr0 70 10 8




TemaTnueckoe mianuposanue 11 kiaacce (0a30Bblii ypOBEHb)

Ne HaunmenoBanue pasgena | Kois-Bo wacos | Konnuectso KommnuectBo
Ha M3yuyeHue | JabopaTopHbIX paboT KOHTPOJIbHBIX paboT
1 JIEKTPOAMHAMMKA 23 3 3
(mpoaoJIZKeHHe)
Jlaboparopuas pabota | KonrponbsHas pabora Nel
Nol « o teme: «llocTosgHHbBIN
. Nzmepenune 3/1C u SICKTPUUCCKUN TOK»
ITocTosiHHBIN
. 9 BHYTPEHHETO
AIIEKTPUYECKUI TOK
COTMPOTHBIICHUS
UCTOYHUKA TOKa»
JlaGopartopHas pabota
No2 «M3roroBneHue
raJIbBAHUYECKOTO
JJIEMEHTA U WCIIBITAaHHE
. €ro B JICUCTBUMNY
DJIEKTPUYECKUI TOK B
cpejtax 5 JlaboparopHnas paboTa
Ne3 «MccimeqoBanue
3aBUCHMOCTH
COTPOTHUBIICHUS
MOJTYTIPOBOTHUKA OT
TEMIEPATypb»
KonTponbnas padorta Ne2
MaruauTHoe nosie 5 1o teMe: « MarauTHoe
TI0JICY
KonTtponpHas padota Ne3
DJIEKTpOMarHuTHas 4 10 TEME:
WHIYKITAS «DNeKTpOMarHuTHas
WHIYKITVS.
2 Kosie0anus 1 BOJHBI 15 3 2
JlaGopatopnast pabora | Kontponbhas pabora No4
Ne4 «UccnenoBanue 10 TEME:
KOJIeOaHUH TPYKUHHOTO «MexaHnnueckue
MasITHUKa» KoseOaHus U BOJTHBDY
JlaGopaTtopHnast pabota
Mexanuueckue 3 NeS «HccnenoBanue
KoJie0aHus U BOJIHBI Kos1e0aHui HUTSIHOTO
MasITHUKa»
JlaGopaTtopHnast pabota
Ne6 «Onpenenenue
CKOPOCTH 3BYyKa B
BO3TyXe»
KoHntponbhas padota Ne5
DneKTpOMarHuTHbIE 7 10 TEME:
KOJIeOaHUS ¥ BOJTHBI «DIeKTpOMarHuTHbIE
KoJie0aHusl M BOJTHBIY.
3 OnTuka 10 2 2




3aKOHbBI FEOMETPUUYECKOI

KonTtponsHas padora Ne6
10 TeEMaM «3aKOHEI

OIITUKU > T€OMETPUUYECKOU
OIITHUKI»
Jlaboparopnas pabota | Konrponbnas pabora Ne7
Ne7 «MccaenoBanue 10 TEMaM
SIBJIEHUI «BonHoBast onTUKa»
uHTEephEepEeHITNU U
BonnoBast ontrka 5 TU(PaKLIIU CBETa»
JlaGopaTtopHnas pabota
Ne8 «Omnpenenenne
CKOpPOCTH CBETa B
BEIIIECTBEY
DJIeMeHTbI TEOPUHU )
OTHOCHTEJIbHOCTH
KBanToBas ¢pusuka 13 2 2
JlaboparopHas paboTa
KBanToBas ¢uzuka. 5 Ne9 «Habmronenue
Crtpoenue atoma CIUIOIIHBIX U
JTMHENYaThIX CTICKTPOBY»

JlabopaTtopnast pabora | Kontponbnas pabora Ne§
®du3nKa aTOMHOTO S7pa. 3 Nel0 «M3mepenue o Teme «KBaHnToBas
DneMeHTapHbIe YaCTUIIbI €CTECTBEHHOI'O ¢buzuka»

pagualoHHOro (hoHa»

JJIeMeHThbI 3
acTpopu3uKn
HrtoroBas KoHTpoOJIbHAS
IToBTOpPEHHE 2 pabora 3a kypc 11
KJjlacca
HUTOr0 68 10 9










