MYHHIIHITATEHOE 0011e00pa30BaTeIbHOE YUPEKICHUE

«Cpennsis mkoiia Ne 88 TpakTopo3aBojickoro paiiona Bonrorpamgay»

Brinucka u3 0CHOBHOM 00pa30BaTENbHONW MPOTPaMMBbl
CpEIHEro O0IIero 00pa3oBaHUs

Paboyas nporpaMma 1o yueOHOMY NMpeaMeTy
«PuznKa»

Bremucka sepua 30.08.2024
Hupexrop MOY CHI Ne 88 % T.I'. [InoTHrKOBa



IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usmke 6a30BOTO YPOBHSI Ha YpOBHE CpeqHero oomiero oOpasoBaHus pa3zpaboTana Ha
OCHOBE MOJIOKEHUM M TpeOOoBaHMIl K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHON IPOrpaMMBbl,
npencrasieHHbix B PI'OC COO, a takxke ¢ ydérom denepanbHON paboyeil mporpaMmbl BOCIUTAHHS H
KOHIIETIIIUU TIpernoaaBanusi ydeOHoro npeaMera «Duszmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepanny, peain3yrolInX OCHOBHbIE 00pa30BaTEIbHbBIE IPOTPAMMBI.

Copneprxanue mporpamMMbl 1Mo (pU3MKe HampaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHUHBI
mupa oOyvaromuxcss 10—11 kiaccoB mpu oOydeHUHM ux (Qu3MKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-
JeqaTeNnbHOCTHOTO Tnoaxona. Ilporpamma mo ¢usuke cootBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOy4eHHs, a TaKK€ yUYUThIBAET
HEOOXO/IMMOCTh  pealu3alliil  MEKIPEIMETHBIX CBsI3€ (U3WKH C E€CTeCTBEHHO-HAYYHBIMU Y4EOHBIMHU
npenMeramu. B Hell ompenensioTcs OCHOBHbIE LI€TM M3ydeHUss (U3MKM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHHs, IUIAHUPYEMbIE pe3YJIbTaThl OCBOEHUS Kypca (U3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IJIaHUpPYyEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE€ IPEIMETHBIE

pe3yJbTaThl 10 roj1aM 00y4eHus;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka 0 Hanbojee OOMMX 3aKOHAX MPUPOJBI, BRICTYNAs B KA4eCTBE y4EOHOTO IpeaIMeTa B
IKOJIe, BHOCUT CYILIECTBEHHBIHN BKJIAJ B CHUCTEMY 3HaHUM 00 okpyxkatomeMm mupe. [lkonpHbIi Kype ¢uznku —
CHUCTEMOOOPA3YIONIUHN JIJIs1 €CTECTBEHHO-HAYUYHBIX YYCOHBIX TIPEIMETOB, MMOCKOJIBKY (DU3UIECKHE 3aKOHBI JIEkKAT
B OCHOBE IPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMUEH, Ouosioruel, ¢puznyeckoil reorpadueit 1 acTpoHOMHEH.
Hcnonb3oBaHue ¥ aKTUBHOE NpUMEHEHHE (U3NYECKUX 3HAHWI OIpeneiseT Xapakrep U pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJIOTUH B c(epe HSHEPreTUKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, IMOJIy4EHHMsS HOBBIX
MaTepUalioB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3yueHue QU3MKM BHOCUT OCHOBHOM BKJIaJl B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs, B (GOpMUPOBaHHE YMEHMH NPUMEHSThH
Hay4HbII METOJI O3HAHUsI ITPY BHIMIOJIHEHUH UMH Y4EOHBIX HCCIIeI0BaHHUM.

B ocHOBYy kypca ¢Gu3MKu A YPOBHSI CPEIHEro OO0IIero oOpa3oBaHUs IMOJIOKEH PSNl HJACH, KOTOpHIE
MO’KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JOIMYECKH 3aBEpPIIEHHBIM, OH COIEPXKUT
MaTepHall U3 BCeX pa3/iesoB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Gpu3MKu 0ObeANHEH BOKPYT (pU3HUECKHX
teopuil. Beaymum B Kkypce sBisercs (GopMHpOBaHME INPEJICTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BELIECTBE U I0JIE.

Hoes cymanumapusayuu. EE peanuzaiys NpeanosiaraeT UCMOIb30BaHUE T'YMAaHUTAPHOIO MOTEHLMAIa
¢u3n4eckoil HayKd, OCMBICICHHME CBSI3M Ppa3BUTUSA (U3MKM C pa3BUTHEM OOLIeCTBa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IpoOIeMaMu.

Hoes npuknaonou nanpaenrennocmu. Kypc GU3uMKu mpeanonaraeT 3HaKOMCTBO C IIMPOKUM KpPyrom
TEXHUYECKUX U TEXHOJOTMYECKUX NPUII0KEHUH U3YyYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHMS 3JEMEHTOB COJAEP)KaHUs, HMOCBAIIEHHBIX
HKOJIOTHYECKUM ITpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM TEXHMKH U TEXHOJOTHH, a TaKxKe
oOcyxieHus! Tpo0JIeM PallMOHAIBHOTO IPUPOJOIIOIB30BAHUS U HKOJIOIMUYECKONH OE30I1aCHOCTH.

CrepxHEBBIMH 3J€MEHTaMH Kypca (U3MKH Ha YpPOBHE CpeAHEro oOImiero oOpa3oBaHUS SBIISIOTCS
¢u3nyeckue Teopuu ((HhopMUpOBaHHME MPEJCTABICHUN O CTPYKTYpe MOCTpOEeHUs (PU3MYECKON Teopuu, poJin
(yHIAMEHTAJIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX MPEJACTABICHUSX O NPUPOAE, TIpaHHLAX
MPUMEHUMOCTH TEOPH, JJIs ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IIPOILIECCOB).

CucTeMHO-JIeTeTbHOCTHBIN MOIX0/ B Kypce (PM3UKHU pearu3yercsi MPex/Ie BCEro 3a CU&T OopraHu3aluu
HKCTIIEPUMEHTAIBHOM esTeNbHOCTH oOyuatomuxcs. [t 6a30Boro ypoBHs Kypca (PM3UKU — 3TO UCHOJIb30BAHUE
CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOpPBIE B IPOTrpaMMe IO
¢u3uke 0ObeMHEHB! B OOMIMI CIIUCOK YUEHHYECKHUX MPAKTUYECKUX padoT. BriaeneHne B yKa3aHHOM MEpeyHe



na0opaTOpHBIX  PabOT, MPOBOAMMBIX IS KOHTPOJS W  OLEHKH, OCYIIECTBIIACTCS  yYaCTHUKAMHU
00pa30oBaTeNLHOTO MpoIlecca UCXOI U3 OCOOCHHOCTEH MIIaHMPOBAaHUS M OCHalleHHus kaOuHera (usuku. [lpu
3TOM oOecneunBaeTcs OBJAJACHUE OOYyJarOIIMMUCS YMEHUSMHU TPOBOJUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIICIOBAaHUS 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH U TMOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX
THIIOTE3.

bousbiioe BHUMaHKE yaenseTcs PEUIEHUIO PACUETHBIX U KAU€CTBEHHBIX 3a1a4. [Ipu 3TOM U1 pacuéTHbBIX
3a7a4 IPUOPUTETOM SIBIISIIOTCS 33/1a4M C SBHO 33aJaHHON (PM3UYECKON MOJENbI0, MO3BOJSIONINE MPUMEHSThH
M3yYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zeiia Kypca, TaK U MHTErpUpYys 3HAHUS U3 Pa3HbBIX
pasmenoB. [l KadecTBEHHBIX 3a1ad IMPHOPHUTETOM SIBISIFOTCA 3aJaHusd Ha OOBSICHEHWE TNPOTEKAHUS
(Gu3nUecKuX SBICHUH W MPOIECCOB B OKPYKAIOLIEH JKU3HU, TPeOyIoIHe BBHIOOpA (PU3MUECKOW MOJIENU IS
CUTYalluu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsivu @I'OC COO k MaTepHaTbHO-TEXHUIECKOMY 00ECIIEYeHUI0 y4eOHOTO
nporiecca 0a30BbI YpPOBEHBb Kypca (PU3UKM HA YPOBHE CPETHEr0o OOIIero 0Opa3oBaHUs JOJDKEH U3YydaTbCsl B
YCIIOBUSAX TIPEIMETHOTO KaOwHeTa (U3WKKM WIM B YCIOBHSIX HWHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYyYHOTO IHKJIa. B kabunetre GU3NKN JOKHO OBITH HEOOXOAMMOE JTadOpaTOPHOE 000OPYI0BaHNE
JUIS  BBITIOJHEHHWS yKa3aHHBIX B MporpaMMme 10 (H3WKe YYEHWYSCKHMX NPAKTHUECKUX paboT u
JIEMOHCTPAIIMOHHOE 000PYA0BAHHUE.

JleMoHCTparmoHHOe 00opynoBaHue (OpMUpPYETCSs B COOTBETCTBUM C MPHHIUIIOM MHHUMAIBHOM
JIOCTAaTOYHOCTH W OOECTeYMBAaeT IMOCTAaHOBKY IEPEUYHCICHHBIX B TMporpamMme N0 (U3HUKE KITIOYEBHIX
JEMOHCTpAIMA TSI MCCIICIOBAHUS M3y4aeMBIX SIBJICHHA W IMPOIECCOB, SMIMPHYCCKAX M (PYHIAMEHTATBHBIX
3aKOHOB, MX TEXHUICCKUX MTPUMCHCHHI.

JlaGoparopHoe oOopynoBaHUE Ui YUYEHHYECKUX TMpaKTUYECKHMX paboT Qopmupyercs B BUIE
TEMaTHYEeCKMX KOMIUIEKTOB M oOecnednBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha ABYX OOyYaroIluXcs.
TemaTtndyeckne KOMIUIEKTHI JIAOOPATOPHOTO OOOpPYIOBAaHHS JOJDKHBI OBITHh TIOCTPOCHBI Ha KOMIUIEKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTENBHBIX CUCTEM B BUJIE
U(pPOBBIX TaOOpATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHUs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHuEe HHTEpeca U CTPEMJICHHUS 00YJarOIIMXCs K HAyYHOMY M3yYEHUIO IPUPOJIbI, Pa3BUTHE

WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJCTABICHUNH O HAaydHOM METOJE IO3HAHHUA M (POPMHUPOBAHHE HCCIIEIOBATEILCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHS MAaTE€pUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMeHUU OOBICHATH SBJICHHS C HCIOJIb30BaHHMEM (PU3UUECKHX 3HAHMM M HAYYHBIX
JI0Ka3aTeIbCTB;

e (opmupoBaHue mpeacTaBICHUM O PO HUIMKH JUTSl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAyK, TEXHUKU
Y TEXHOJIOTUM.

JlocTrkeHne ATUX Leneil oOecreynBaeTcsl pelieHueM CIeAyIONNX 3a7ad B Mpoliecce M3y4eHHs Kypca

(bu3KMKN Ha YpPOBHE CpeHEro 001ero oopazoBaHus:

e puoOpeTeHHe CHUCTeMbl 3HaHUKW 00 OOmMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX,
BKJIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (PU3UKY, ANEKTPOJUHAMHKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI
acTpOo(pHU3UKH;

e (opmupoBaHuEe yMEHUN MPUMEHSATH TEOPETUUECKHUE 3HAHUS I OObsICHEHUS (U3NYECKUX SIBJICHUN B
MPUPO/IC U AJIs IPUHATUS MIPAKTUUECKUX PEIICHUH B MOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEIICHUs Pa3NUYHBIX 3a7ad C SBHO 3aJaHHOW (U3MYECKOW MOJeNnblo, 3ajad,
MOAPA3yMEBAIOIINX CAMOCTOSITENIEHOE CO3/ITaHNe (PU3UIECKON MOJIENH, aJleKBaTHOM YCIIOBUSM 3a1auu;

¢ TOHUMaHHUE PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBHS TEXHHUECKUX YCTPOUCTB M TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEY;



OBJIAZICHUE  METOJaMHU  CAaMOCTOSITEIBHOTO  IUIAHHUPOBAHHUS W TNPOBEACHHUA  (PU3HMUYECKHUX
OKCIEPUMEHTOB, aHAIW3a W HMHTEpIpeTalud HHPOPMALMH, OIpEIeNeHUs] JOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;

CO3aHHE YCIOBUH IS pa3BUTHSI YMEHHMM IPOEKTHO-UCCIIEIOBATENbCKOM, TBOPUECKOM AEATEIbHOCTH.

Ha u3yuenue ¢usuxu (06a30BbIii ypoBEeHB) Ha YpOBHE cpenHero obmiero oOpasoBanusi oTBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 1aca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemyaraemserii B mporpaMme no (pu3uKe mepedeHb JIAOOPATOPHBIX M MPAKTHYECKUX PaldOT SBISETCS
PEKOMEHIOBaHHBIM, YYWTENb JelaeT BHIOOp TpoBeaeHHS JTabOpaTOPHBIX pabOT M ONBITOB C YYETOM
VHIMBUIyaJIBHBIX ocobeHHocTeN oOyuarouxcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — Hayka o npupoje. Haydnsle METOIBI NIO3HAHUS OKPYKAIOIIETO MHUpa. Poib skcriepuMeHTa u
TEOPHUH B MPOIECCE TIO3ZHAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (U3NUECKUX SBICHUNH M TpoueccoB. Haydnple rumortessl. OU3NUECKHE 3aKOHBI U
Teopuu. [ paHHIIBI TPUMEHUMOCTH (pr3HYECKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBHS.

Ponp u mecro ¢usuku B QOpMHUPOBAHMM COBPEMEHHOW HAYYHOH KapTHHBI MHUpa, B IPaKTUYECKOM
NEeITEeNbHOCTH JIIOIEH.

Jlemoncmpayuu
AHasnorosble U TU(POBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JnBwKeHHE. OTHOCHUTENBHOCTh MeEXaHW4YecKoro JBwxkeHus. Cucrema oTcuéra.
Tpaexkropus.

[Tepemernienne, cCkOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepuaibHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClI0KeHne epeMEIeHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKeHHe. ['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUSI, YT U MIEPEMEIICHHUS] MaTEPUAIbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiiHoe aBmxeHue. [[BrkeHrne MaTepraibHOM TOUKHU MO OKPYKHOCTH C TOCTOSTHHOM 10 MOIYJTIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAass CKOpOocTh. [lepuosa u wactora oOpamenus. LleHTpocTpemMuTenbHOe
YCKOpEHHE.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD, BHKEHHUE CHAPSIOB, LIEMHBIE U
pEMEHHBIE TIEpEaAYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UILTFOCTPALIMS KWHEMATUYECKUX XaPAaKTEPUCTUK JBUKEHHUS.

[IpeoGpa3oBanue IBUKEHHUNA € UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpanenue cKopocTH Npy JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbEO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY NYTSIMH, MNPONJACHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbBIE PaBHbIE
MIPOMEXKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBH’KEHHUH C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUkKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutenbHocTH ['anunes. [lepBsiil 3akoH HetoToHa. MTHEpIiMaibHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnio3unuu cuil. Bropoiil 3akon HeloTOHa 11 MaTepuanbHON TOUYKH.
Tpetuit 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna tsbkectu. [lepBas kocMuueckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buabl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIb)KEHUSI M cuia TpeHus mnokos. Koaddumment tpenus. Cuma cCONMpOTHUBIEHUS MPHU JIBIKEHUH Tela B
AKUJKOCTH WM rase.

[TocTynarensHO€ ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO TeNa.

MOMEHT CUJIBI OTHOCHUTENBHO OCH BpalieHus. [liieuo cuiiel. YciioBus paBHOBECUS TBEPAOIO TeEA.

Texauueckue yCTpOfICTBa U TMPAKTUYCCKOC IMPUMCHCHUC: INOAUIMITHUKH, AIBHKCHHUEC HMCKYCCTBCHHBIX
CITYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnoseHue cuil.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT AepopmMarium.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

Ycnosus paBHOBeCHs TBEPIOTO Tesa. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3MHOBOM OOpasle, OT HX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynsc mMaTepualbHON TOYKHM (Te€da), CUCTEMbl MaTe€pHalbHBIX TO4YeK. VIMITyabC CUIIBI U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMIylbca. PeakTuBHOE ABMKEHUE.

Pa6ora cuibl. MOMIHOCTE CUITBI.

Kunernueckas sHeprusi MarepuaibHOM Touku. Teopema 00 N3BMEHEHNN KHHETHYECKON DHEPTHH.

[lorenumaneHas dHeprus. [loTeHumanbHas sSHeprus  ymnpyro  aeGOpPMHpPOBAaHHOW  MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HEMOTEHLUMANbHbIE CUJIBL. CBSI3b pabOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM
MEXaHHYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUHU.

VYrpyrue u Heylpyrue CTOJIKHOBEHMS.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOE INPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIM INHCTOJET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIDKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCOTOTHO HEYNIPYTOTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3uM pabOThl CUIIBI C M3MEHEHHMEM MEXaHMYECKON OSHEpPruuM Tejla Ha Ipumepe
pacTsXKEHUs PE3UHOBOIO KIyTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPHH U UX OIBITHOE 000CcHOBaHUEe. bpoyHOBCKOE
nsuxenne. uddysus. Xapakrep ABMKEHUS U B3aMMOJICHCTBHS 4acTHUI] BellecTBa. Moieiau CTPOEHHUs ra3os,
KUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepsl
Monekyi. KonnuectBo BeniectBa. Ilocrosunas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lienscust.

Mogenps uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHUECKOM TEOPUU UJI€aIbHOTIO Tasa.
AOGconioTHas TeMmepaTypa Kak Mepa CpeiHeH KHHeTHMYECKOW 3HEpruM TeroBOTO ABIKEHHs 4YacTHIl rasa.
[lIkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kunanelipona. 3akoH lanpToHa.
W3onpoueccsl B HJeaTbHOM ra3e ¢ IOCTOSHHBIM KOJHYECTBOM BellecTBa. ['paduyeckoe mnpencraBieHue
M30TIPOLIECCOB: U30TEpMa, U30X0pa, n3006apa.

TexHuueckue ycTpoiicTBa M MPaKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, (ororpaguu MOJIEKYJa OpraHMYECKUX
COCIMHECHUN.

OmnbIThl 0 AU(PY3UH KUAKOCTEH U Ta30B.



Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita LltepHua.

OnbIThI, TOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOJICHCTBUS.

Monens, WuIIOCTpUpYyIoLias Npyupoly JaBJI€HUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Macchl BO3/IyXa B KIIACCHOH KOMHATe HA OCHOBE M3MEpEHH 00bEMa KOMHATBI, JaBJICHUS U
TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y [TapaMeTpaMu COCTOSTHUS pa3peXEHHOTO Tasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmonuHamuueckasi cucremMa. BHYTpeHHsIsI SHEpPrHsi TEPMOJAMHAMHYECKOW CHCTEMBI M CHOCOOBI €&
m3meHenusa. KomnuecTBo TeroTel M paboTa. BHyTpeHHssI SHEprus OJHOATOMHOIO HJEaIbHOTO Ta3a. Buabl
TEeIUIoNEepelaut: TEIIONPOBOIHOCTb, KOHBEKIIMS, N3ITydyeHHE. Y IeNbHasl TeI0EMKOCTh BenlecTBa. KonuuecTBo
TEIUIOTHI IIPH TEIJIoNepeiaye.

[Tonatue 06 ammabGatHOM mporiecce. [lepBbiii 3akOH TepMoaWHAMUKHU. [IprMeHEHHE MEepBOro 3aKoHa
TEPMOJIMHAMUKU K u3onpoueccam. ['paduueckas unrepnperanus padboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie Mammubl. [IpuHnunsl qeiicTBus TemaoBbIX MamuH. [IpeoOpa3zoBaHus 3HEPTUU B TEIUIOBBIX
MamuHax. Koapdunuent noneznoro peiictBus temaoBod Mamuebl. [{ukn KapHo u ero koadduument
MOJIE3HOTO ACUCTBUSL. DKOJOTHYECKHE MPOOIEMBbI TETNIOIHEPIE€TUKH.

TexHuueckre yCTPOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOJMIIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH HSHEpruM Teja TPH COBEPIIECHUH PaOOTHI: BBUIET MPOOKH W3 OYTBUIKK O]
JIEHUCTBUEM C)KATOTO BO3/IyXa, HarpeBaHue 3Gupa B JJaTYHHOU TpyOKe MyTéM TpeHuUs (BHICOIEMOHCTPAIINS ).

N3menenue BHyTpeHHEH 3Hepruu (TemrepaTypbl) Teia Ipy Teronepeaaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHO#M TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3zoBanue u konaeHcauus. Vcnapenue u kumnenue. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. HacheileHHslil map. YaenpHas TemjaoTa nmapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT
JABJICHUS.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPOMHS CBOWCTB KpUCTALIOB. JKujkue
kpuctayyibl. CoBpeMeHHble Marepuanbl. [lnaBieHue W Kpucramuzauus. YJelbHas TEIJIoTa IJIaBICHUS.
CyOimmartusi.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texuuyeckne ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP, KaJOpUMETP,
TEXHOJIOTUU MOJIY4YEeHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX M1APOB.

Kumnenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUS KPUCTAILTMUYECKOTO BEIIECTBA.

JleMoHCTpalys KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasnen 4. DuekrpoannamMmuka

Tema 1. Inekmpocmamuka

DnekTpu3aius Tei. OJeKTpuueckuil 3apsia. JIBa Bujga snekTpuueckux 3apsuoB. [IpoBojHUKWH,
JURJIEKTPUKHU U TIOJIYIPOBOJIHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.



B3aumopneiictBue 3apsnoB. 3akoH Kynona. TodeuHblil 31eKTpUUYECKUI 3apsia. ODJIEKTPUUYECKOE IIOJIE.
HamnpsxkéHHOCTh  dnekTpuyeckoro mojsd. [IpuHOunm cynepno3sunuM — SJIEKTpUYECKHX Iojed. Jlunum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO T10JISL.

Pabora cun osnekrpoctarndyeckoro mods. llotenuwman. Pasnocte mnotenumanoB. IlpoBogHukn u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIe. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTtop. DJeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEPrusl 3apsKEHHOTO
KOHJIEHCATOPA.

Texnuueckue  ycTpoilcTBA M NPAKTUYECKOE  NPUMEHEHHUE:  3JIEKTPOCKON,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTponpuOOpoB, KOHAEHCATOpP, KOMMPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLUIT JEHCTBUSA JJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DNEeKTPUUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD EKTPOEMKOCTH MJIOCKOTO KOHJEHCATOpa OT IUIOIIAIU TUIACTUH, PACCTOSIHUS MEXKIY HUMU
U JTUDJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpeoax

DJIEKTPUYECKHIT TOK. YCIIOBHUS CYIIECTBOBAHUS SJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LEmnH.

DJIEKTPUYECKOE  CONPOTHUBJIEHHUE. YAEIbHOE  CONPOTHUBICHUE BemnlecTtBa. [lociemoBarensHoE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE IIPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMIKYIIIAsl CWJIa U BHYTPEHHEE COMPOTUBICHUE HMCTOYHHMKA TOKa. 3akoH Owma yisi TOJHOM
(3aMKHYTOM) AyeKTprdeckoit menu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAss NPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb COINPOTHUBIICHHS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBeHHass M NIpPHUMECHass MPOBOAMMOCTH IMOJIYIPOBOJHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYeCKU TOK B PACTBOPAX M pacIUiaBax HIIEKTPOJUTOB. DJIEKTPOJMTHYECKAS JAUCCOLIMALIMSL.
DIeKTpOIu3.

DNeKTpUYeCcKUil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Momnnus. [1nazma.

TexHuueckre ycTpoHWCTBa M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUYHUKU
TOKa, JJIEKTpOHArpeBaTeNbHbIE MPHOOPBI, IEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIW MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN JHO], FAIbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIIEHUS UMUIWHIPUYECKMX MPOBOJHHUKOB OT JUIMHBI, IUIOHIAJAM TOMNEPEYHOIrO
CEYEHMs U MaTepHaa.

CMenaHHO€ COETMHEHUE NTPOBOIHUKOB.

[IpsiMoe u3MepeHue 3MeKTpOoBHXKYIIEeH cuibl. KopoTkoe 3aMblkaHHWE TallbBAHMYECKOTO 3JIEMEHTa U
OIIEHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATYpHI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3/1yXa.



OnHOCTOPOHHSISI TPOBOAUMOCTH TUO/JIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

W3yueHne cMeImanHoro COeMHEHUS PE3UCTOPOB.

W3mepenne >IeKTpoABIKYILEH CHITbI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHHUS.

Habmonenue anextponusa.

Me:knpeaMeTHbIe CBS3H

Nzyuenne kypca ¢uszuku 60a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISIETCS ¢ YU4ETOM COACPIKATEIBHBIX
MEXIIPEIMETHBIX CBSA3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nonsaimus, CBSI3aHHBIC C U3YYCHHEM METOJIOB HAYYHOTO TO3HAHMS: SIBJICHUE, HAYIHBIN
¢axT, runoresa, puznveckas BeIUUNHA, 3aKOH, TEOPHs, HAOIIOJCHNE, SKCIIEPUM EHT, MOICITHUPOBAHUE, MOECTIb,
M3MEpEHUeE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, JuHelHas QyHKuus, mapaboia, rumnepbosia, ux rpaguku
U CBOWCTBAa, TPUTOHOMETPUYECKHWE (PYHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIINU Ha OCH KOOPIUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexanmdeckoe MABM)KEHHE B KUBOW mpupojse, AUPQy3us, OCMOC, TEIUIOOOMEH >KUBBIX
OpraHu3MoB (BUBI TEIUIONIEPEAaYH, TETUIOBOE PaBHOBECHE), DJICKTPUIECKUE SIBICHUS B )KUBOH MTPHUPO/IE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSIpHAs
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TeN, JKUAKOCTEH M Ta30B, JIJIEKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUYECKAsT UCCOIHAIINS, TATbBAHHKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeusn: mpeoOpazoBaHHWE ABIKEHHWH C HCIOJIB30BAaHHEM MEXAaHW3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIATTHUKY, WCIIOJIb30BAaHUE 3aKOHA COXPAHEHHsT HMIYNIbCca B TEXHUKE (pakera, BOJOMET W JPYrue),
JBUTATENIb BHYTPEHHETO CTOpaHUs, MapoBas TypOMHA, OBITOBOW XOJIOMWJIBHUK, KOHIHIIMOHEP, TEXHOJIOTUU
MOJydCHUsT COBPEMEHHBIX MaTepualioB, B TOM 4YHCIE HAHOMATEpPHUAIOB, ¥  HAHOTEXHOJIOTHUH,
AIIEKTPOCTaTHYECKass  3alluTa,  3a3eMJIEHHE  JJIEKTPONPHUOOPOB,  KCEPOKC,  CTPYHHBIH  TPUHTEP,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, FraIbBaHHKA.

11 KJIACC
Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[TocrosiHHBIE MarHUTHL. B3anmoelicTBre MOCTOSIHHBIX MarHUTOB. MarauTHoe noJie. Bekrop MarHuTHOM
UHAYKIWU. [IpuHUOMO cynepno3uiyMyd MarHUTHBIX MoJied. JluHuu MarHuTHOM uHAyKuuu. KapTuHa JuHMI
MAarHUTHOM MHAYKIHMH HOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOoEe 1OJIe NPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOIO MOJs JUIMHHOIO
MpPSIMOTO MPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO ITPOBOJHMKA, KaTymlku C TokoMm. OmnbIT Opcrena.
B3anmMoelicTBre POBOIHUKOB C TOKOM.

Cua Amriepa, €€ MOJ1yJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayib U HanpasiieHUe. [[BukeHue 3apspkeHHOM YacTUIbI B OJTHOPOJTHOM MarHUTHOM
nose. Pabota cunel Jlopenna.

SIBneHue 3NeKTPOMarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOM HMHAYKUHMH. DIEKTPOJBHKYILAS
cujia UHAYKLIMH. 3aKOH 3JIEKTPOMarHuTHOW MHAyKuuu Papanes.

BuxpeBoe snekTpuueckoe mose. DJIEKTPOABUKYILAS CHJIAa MHAYKIMM B IPOBOJHHUKE, IBHKYILIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIIMH. DIEKTPOABUKYILAsA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCcTpONCTBA M MPAKTUUECKOE INPUMEHEHHE: TOCTOSHHBIE MAarHUThI, AJIEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.



JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopeiictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW HHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABMIKYILEH CUIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO IIOTOKA.

SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

HccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS IEKTPOMarHUTHOM UHYKIIMH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KONEOAHUS

Konebarenbnas cuctema. CBoOOIHBIE MexaHnueckue kosiebanus. ['apmonnueckue konebanus. [lepuon,
yacToTa, aMIumMtyna U ¢asza kxonedanui. [IpyxuHHBIM MasTHUK. Martematuyeckuii MasiTHUK. YpaBHEHUE
rapMOHHYECKHX Kosiebanuil. [IpeBpalienne 3Heprun npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiit koHTYp. CBOOO/HBIE 3JIEKTPOMarHUTHbIE KOJeOaHUs B HJCATbHOM KOJeOaTebHOM
KOHTYype. AHaJorus MeXay MEXaHUYECKUMU U JIEKTPOMarHuTHeIMU KoseOanusmMu. @opmyna TomcoHa. 3akoH
COXPaHEHHUS SHEPTUU B UJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxawoolux KojeOaHusX. BbIHyXJeHHble MexaHHMueckue KoseOaHus. PesoHanc.
BriHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUsL.

[IepemenHsbIit TOk. CUHYCOUIAIBHBINA IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JefcTByIOIIee 3HAaUeHNE CUIIBI TOKA U HAaIPSDKEHUSI.

Tpanchopmarop. [IpousBoacTBo, nepenada U NOTPEOICHUE IIEKTPUUYECKON ZHEPIHHU. DKOJOTHYECKHE
PUCKHM TIpU IPOU3BOJACTBE JIIEKTPOIHEPruH. KynbTypa HMCHOJIB30BAaHUSA AJIEKTPOSHEPTHH B IOBCEIHEBHOU
KU3HU.

TexHuyeckre yCTpOWCTBA W NPAKTHUYECKOE TMPUMEHEHHE: JJIEKTPUYECKUUA 3BOHOK, T'E€HEpaTop
IIEPEMEHHOTO TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKHHHBIN WM MaTeMaTHYECKUN MasTHHK).

Ha6nrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl  (3aBUCHUMOCTH CHJIbI TOKa M HANpSHKEHUS OT BPEMEHHU) ISl DJIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYyIIKH MHAYKTUBHOCTH M KOHAEHCATOPA.

Mogenb TMHUAN 3NEKTPOIepeaaydu.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KoJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Ipys3a.

HccnegoBanue nepeMeHHOro TOKa B LIENHU U3 MOCIEI0BATENbHO COETMHEHHBIX KOHACHCATOPA, KaTyILKH 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUmMHbIE 60JIHbL

MexaHnyeckue BOJHBI, ycloBus pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs M JJIMHA
BoJIHBL [Tonepeunslie u po1osibHbIE BOJIHBI. HTephepeHIys 1 qudpaKkiis MEXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBUS M3JIy4€HUs D3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BekTtopoB E, B, V B nanmexkrpomarHutHOW BosiHEe. CBOMCTBAa DJIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
npeJoMIIeHUe, oisipu3anus, tuppakuus, uarepdepernns. CKOpocTh AEKTPOMArHUTHBIX BOJIH.

[IIkana >neKTpoMarHuTHBIX BOJH. [IprMeHeHHe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguoCBsI3U U TeneBUACHNA. Pagnonokanms.



DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaloIeH Cpeibl.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTBI, YIbTPa3ByKOBas
JMArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paIuonpruéMHIK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U IMPOI0JIBHBIX BOJIH.

Konebutomnieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienue oTpaxkeHus U IPeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenne naTepdepeHnn U qUPpakud MEXaHHISCKUX BOJIH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

UccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX  BOJH: OTPKEHHE, TMPEIOMIICHHE, TMOJIIpU3aIlus,
TuQpakys, HHTepEPEHIINS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. l[IpsmonuHeriHOEe pacpoCTpaHEHHUE CBETa B OJHOPOAHON cpene. Jlyu cBera.
To4euyHbIil ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKaie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMJICHHS] CBeTa. AOCOJIIOTHBIM TOKa3zarenb npejaomiieHus. llomHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yrod MoJIHOr0 BHYTPEHHET0 OTPaKeHHS.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparonie 1 pacceuBarolive JUH3bL. ToHKas JuH3a. DOKYCHOE paccTOsHME M ONTHYecKas cuia
TOHKOW JH3BI. [locTpoeHne M300pakeHW B COOMPAIOIIMX M paccewBaromux JuH3ax. Dopmyrna TOHKOH
JIMH3EL. YBeJIWUYeHNe, JaBaeMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonmnoBas onrtuka. WaTepdepennus cBeta. KorepeHTHbIE HMCTOYHWUKH. YCJIOBHUS HAONIOACHHS
MaKCUMYMOB ¥ MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. udpakuuoHHas pemérka. YciaoBHe HAOMIOJCHHS TJIABHBIX MAaKCUMYMOB IIpU
MaJeHUH MOHOXPOMATHYECKOT0 cBeTa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tongpuzanus ceera.

Texnuueckue ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHME: OYKHM, Jyna, (hoToammapar, MPOEKIIMOHHBII
anmnapat, MUKPOCKOII, TeJIECKOT, BOJOKOHHAs ONTUKA, AU(PPAKIIUOHHAS PEUIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHHue, OTpaKEHUE U MperoMiieHre ceeta. OnTuueckue npudopsl.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Mopenu MUKpoCKOTa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny cBera.

Ha6mronenue qudpakinuu cBeta.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panunsl mpuMeHMMOCTH — Kjiaccuueckol — Mexanuku.  lloctymatel  cnenuanbHOW — TEOpUH
OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTh MOJYJsl CKOPOCTHM CBE€Ta B BaKyyMe€, NPHUHIMI OTHOCUTEIBHOCTH
OWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIrUs OKOSI.



Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmuvl K6AHM OGO ONMUKU

®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

Otkpeitue u uccienoBanue Goroddpdexra. Onbitel A. I'. CtoneroBa. 3akonsl ¢poTodppexra. YpaBHeHHE
OuHmreitHa 115 porodppexra. «KpacHas rpanuna» gporosrddexra.

Hasnenue ceera. Onpithl [1. H. JIeGenena.

XUMHUYECKOE ACUCTBUE CBETA.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHE: (POTOITEMEHT, (POTOAATUHMK, COJIHEUHAsS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopna mo paccessHuto o -dactuil. [lmanerapHas MoJenb aToMa.
[Toctynatel bopa. M3nyuenue u noruomieHne GOTOHOB IMPHU MEPEXO/ie aTOMa C OJHOIO YpPOBHSI SHEPrUM Ha
npyroii. Buapl cnektpoB. CriekTp ypoBHEN SHEprUM aromMa BOJ0pO/a.

BonnoBbie cBoMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOW Tyann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.

Texnuueckue ycTpolCTBa M MPaKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHAINU3 (CIIEKTPOCKOI), Jlasep,
KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

Onpenenenre ATUHBI BOJIHBI JIa3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HaGnronenue nuHeHYaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBI, JT0KA3bIBAIOIINE CJIOXKHOCTh CTpOeHHUs siapa. OTKpbITHE PaAMOAaKTUBHOCTH. OTMbBITHI
Pezepdopna mo ompeneneHuro cocraBa paauoakTuBHOro wusnydenus. CBoiictBa anbda-, Oera-, ramma-
u3nydeHus. BausHue paauoakTUBHOCTH Ha KUBbIE OPTaHU3MBIL.

OtkpeiTHE TIpoTOHAa U HeWTpoHa. Hykionnas moxaens snapa I'eiizenOepra—lBanenko. 3apsia sjpa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnan. ["amma-uznydeHue. 3aKoOH pagroaKTUBHOTO
pacmana.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenve u CUHTE3 siep.

Snepusiii  peaktop. Tepmosimepublii cunte3. I[IpobmeMbl W NEPCHEKTUBBI SACPHOM HIHEPreTUKH.
DKOJIOTMYECKHUE aCHEKThI SACPHON IHEPTreTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.

Texnuueckre ycTpoHCTBa M NpaKTUUYECKOE NPUMEHEHHE: JO03MMEeTp, KaMmepa BuubcoHa, saepHbIN
peaktop, aToMHast GoMba.

Jlemoncmpayuu
Cu€TunK HOHU3NPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oransl pa3BUTHA acTpoHOMHUU. [IpHKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUM.



Bun 3B€3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABIKCHUE.

ConneuHas cucrema.

Connue. ConneuHas akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapaKTepUCTUKH. JlMarpaMma «CHEKTPaJIbHBIM KilacC — CBETUMOCTbHY. 3BE3/bI INIaBHOW I1OCIIEN0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]1 TJIaBHOM MOCJIE0BaTEeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3I.
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOXKICHUH U 3BooLMU ColHIA U 3BE3]1. DTanbl )KU3HU 3BE3L.

Mneunslii Ilyte — nHama 'anaktuka. [lonoxenne n apmwxenune Connua B 'anakTuke. TUnbl rajgakTHK.
Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipaxX rajJakTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06mna. Paz6eranne ramaktuk. Teopus bBoibmoro B3peiBa.
PennkroBoe nznydenue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HabGmionenuss HEBOOPY)KEHHBIM TIJIa30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX MPWJIOXKEHUH IS
OTpeJIeNIeHUs] MOJIO)KEHNUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOTo
MOJIYLLIAPUS U SIPKUE 3BE3BI.

HaGnronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

O06o0maroniee NOBTOpPeHUE

Ponb ¢usuku u acTpOHOMUH B SKOHOMMUYECKOM, TEXHOJIOIMYECKOMH, COIMATIbHON M 3THYEeCcKOU cdepax
NEeSITEIbHOCTH YeJIOBEKa, poJib U MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOI HayuyHOUH KapTHHE MHpa, pOJib
¢duzuveckoit Teopuu B (GOPMHPOBAHUM TPEACTABICHUH O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOM
KapTHUHBI MUpPa B 0011IEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUIN O IPUPOJIE.

MexnpeameTrHblie CBSI3H

Nzyuenne xypca ¢uszuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISETCA C y4ETOM COJIEPKATEIBHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsimus, CBA3aHHbIE C U3YYEHHEM METOJI0B HAYYHOTO MO3HAHMSL: SIBJICHUE, HAyYHbIN
¢baxT, runoresa, pusndeckas BeIUYHUHA, 3aKOH, TEOPUs, HAOIIOJEHHUE, IKCIIEPUMEHT, MOJICJIMPOBAaHHUE, MOJIENb,
U3MEpEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPaBHEHWH, TPUTOHOMETPHUYECKHE (DYHKIMM: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX MPOCKIUHA HA OCU KOOPIUHAT,
CII0O)KEHHE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTapHBIX (YHKUUH, MNpU3HAKU TOJ00HUS TPEyroJIbHUKOB,
olpeieNieHue IO U IIIOCKUX (Guryp u o0bEma Tel.

Buonoeus: snexkrpuueckue SBICHUSA B KUBOW NPUpOJIE, KOJIeOaTeNbHbIe ABWXEHHS B JKUBOW MPHUPOJE,
ONTHUYECKUE SIBJICHUS B )KUBOM NPUPOJE, ICHCTBUE paJllallii Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTPOCHHE AaTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa30BaHuUs KPUCTAIUINYECKON PEIIETKHY, CIEKTPaIbHbBIN aHAIN3.

lI'eocpaghus: MarHUTHBIE MONIOCA 3€MIIM, 3aJI€KU MarHUTHBIX PyH, GOTOChEMKA 36eMHON MOBEPXHOCTH,
IIPEJICKa3aHUE 3EMJIETPSICEHUH.

Texnonocus: TUHUM IIEKTPOIIEpEAAy, FEHEPAaTOp IEPEMEHHOTO TOKA, JIEKTPOABUIaTeNb, MHIYKIIMOHHAS
nedb, pajaap, paauoONpUEMHMK, TeJIeBH30p, aHTeHHa, TtenedoH, CBY-meuyb, nNpoeKUMOHHBIM ammapar,
BOJIOKOHHAs OIITHKA, COJIHEYHas Oarapes.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA30BAHUS
OcBoenue yuebHoro npeamera «Pusnka» Ha ypoBHE CpeaHero oomero oopazoBanus (6a30Bblii YPOBEHB)
JOJDKHO 00ecIeYnTh JOCTHXXCHUC CJICAYIOUX JIMYHOCTHBIX, MCTAIMPECAMCTHBIX nu MPECAMCTHBIX
00pa30BaTENIbHBIX PE3yIbTAaTOB.

JINMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHHUs ydeOHOTro mpenmera «DU3HMKa» IOJKHBI OTPaKaThb TOTOBHOCTHh H
CIOCOOHOCTh  OOYYAIOUIMXCS PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CHCTEMOW  IICHHOCTHBIX OPHUEHTAlM{, T[O3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IIEeCTBa, paCIIMPEHUE )KU3HEHHOTO OIBITA U OTIBITA JCATEIHHOCTH B
npoIecce pean3aluy OCHOBHBIX HAIIPABICHUH BOCIIUTATEILHON JAEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKON TO3HMIIMU OOYYArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00I1IeCTBA;

MPUHATHE TPATUIIHOHHBIX 00IIEYEIOBEUYECKIX TYMAHUCTHIECKUX U IEMOKPATHIECKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B MHTEpEcax TpaKAaHCKOTO OOIIEeCTBA, Y4acTBOBATH B
CaMOYIpaBJICHHH B 00pa30BaTEIbHON OpTraHN3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHH C HUX (QYHKIHAMH |
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOH NIEATETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(OpPMUPOBAHHOCTH POCCUICKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBEHHBIM CHMBOJIAM, JOCTIKEHHSIM POCCHICKHUX YUEHBIX B OOJIACTH
(GU3HUKHN U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS

C(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTh OLIEHUBATh CUTYAI[MI0 U NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSACh HA MOPAIBHO-
HPaBCTBEHHBIEC HOPMBI U IIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasl 3CTETHMKY HAy4yHOTO TBOPYECTBA, HMPUCYIIEr0 (U3NUECKOU
HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K pa3InuHbIM chepaM MpodecCuOHATbHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOH U
TEeXHUKOH, yMEHHE COBepIlaTh OCO3HAHHBIM BbIOOP Oynymied npodeccuu M peanu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE [UIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO M €caMOOOpa30BaHUIO B 00JACTH (U3UKU HA MPOTSHKEHUH
BCEH KU3HU;

6) 9K0JIOrHY€eCKOro BOCIIUTAHNS:

C(OPMHUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJOOAJBHOIO XapakTepa 3KOJOIMYECKHX
pooseM;

IUIAHUPOBAaHUE U OCYIIECTBICHHE JACHCTBUII B OKpyKalolled cpelJe Ha OCHOBE 3HAHUS LeJel
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue onbITa JesITeIbHOCTH SKOJIOTHYECKOM HAlpaBJICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110
¢busuke;

7) IEHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UUECKOM
HayKU;

0CO3HaHME IIEHHOCTU HAyYHOMU JEATEIbHOCTH, TOTOBHOCTh B IpOLIECCEe U3YyYeHUs (PU3UKU OCYILIECTBIATD
MIPOEKTHYIO M UCCIIEI0BATENbCKYIO IEITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE.



METAINIPEJIMETHBIE PE3YJIbTATBI
IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble Jornveckue aecCTBUS:

CaMOCTOSITEIBHO (POPMYITHPOBATH M AKTYATM3UPOBATH IPOOJIEMY, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

ONIPEAENATh UENU JEATEIIbHOCTH, 3a1aBaTh MTapaMETPbl U KPUTEPHUH UX JIOCTHKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pazpabaTeiBaTh IUIAH pEIICHUS TPoOJeMbl ¢ Yy4ETOM aHamu3a UMEIONIMXCS MaTepUalbHBIX H
HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JCSITEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJSIM, OLICHHUBATh PUCKHU
IMOCJICACTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATH M BBINOJHATH pabOTy B YCIOBHSX PEATbHOTO, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO
B3aHUMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBarejbCKue AeiCTBUS.

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PU3UYECKON HAYKH;

BJIQJIETh HABBIKAMHU Y4e€OHO-UCCIIEIOBATEIIbCKOM W TMPOEKTHOM MACSITENHHOCTH B 0OJacTH (PU3UKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB pelIeHus 3amad  (PU3n4ecKoro
COJIEpKaHUs1, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

BJIQJIETh BUAAMH JIEATEIHLHOCTH IO MOJYYEHUI0 HOBOTO 3HAHHS, €r0 UHTEPIIPETAIH, TPeoOPa30BaHUIO U
MPUMEHCHHIO B PA3JIMYHBIX yUEOHBIX CUTYaIlUSX, B TOM UYHCJIE MPHU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH
buzukuy;

BBISIBJISITh IPUUMHHO-CJICICTBEHHBIC CBSI3U U aKTYaJU3UPOBATH 3a/1a4y, BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs,
HaxOJIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh apaMeTPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJIYUCHHBIE B XOJI€ PEIICHHWS 3aJadd Pe3yJIbTaThbl, KPUTUYECKUA OIEHUBATH WX
JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC 33aJIla4ll B 0Opa30BaATEIBHON ACSITEIBHOCTH, B TOM YHCJIE MPHU
M3y4eHUHU (HU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYAIlHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIAMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE UJIEH, NIpEIaraTh OPUTrMHAIBHBIE TOAXOAbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOYCKAIOIUE ATbTEePHATUBHBIC PEIICHHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMH TIOJydeHHUs WHPOPMAIMK (PU3NYECKOTO COJACP)KaHUs M3 UCTOYHMKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIPHO OCYIIECTBIISATh IMOWCK, aHAJIU3, CUCTEMATU3AIMIO0 M HHTEPIPETALNI0 HHHOPMAIIMH Pa3TUIHBIX
BHJIOB U (DOPM TIpEICTABIICHNUS,

OIIEHUBATH JJOCTOBEPHOCTH MH(MOPMAITUH;

WCIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B peIIeHUHU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3alMOHHBIX 3a7ad C COONOJIeHHEM TpeOOBaHUI AProOHOMUKH,
TEXHHUKH 0€301aCHOCTU, TUTUEHBI, PECYpCOCOEPEKEHNUS, TPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0€30I1aCHOCTH;

co37aBaThb TEKCThl (DU3MUYECKOTO COACpKAHMS B pa3Nu4HbIX ¢dopMarax ¢ Y4€TOM Ha3zHAUYCHUS
nH(OpPMALIUY U LIETIEBOI ayIUTOPUU, BEIOUPAs ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYILIECTBIIATH OOIIeHHE Ha YpOKaX (U3UKH U BO BHEYPOUHOU IESATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHRIX CUTYAIUi ¥ CMATYaTh KOH(INKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYAIbHON paOOTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX ACUCTBMI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOr0 YWICHA KOJUICKTUBA;



IIPUHUMATh IL€JIM COBMECTHOW [EATENbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH JAEHUCTBUA MO €€
TOCTHKEHHUIO: COCTAaBJIATH IUIAH JCWCTBUHM, paclpeneNniarTh pojid ¢ y4€TOM MHEHUH yJacCTHUKOB, 0OCYXIaTb
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh KAuyeCTBO CBOETO BKJIAQJa W KAXKAOTO YYaCTHHKA KOMAHIbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBbIE IPOEKTHI, OLEHUBATh MAECHU C MO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTUBHOE CTPATETHUECKOE TIOBEJICHHUE B PA3JIMYHBIX CUTYALUAX, IPOSIBIISITH TBOPYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBJISATh [O3HABATEIbHYIO JAEATEIbHOCTh B 00JIaCTH (PU3MKUM U aCTPOHOMHUM,
BBISIBJIATH TIPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHUs PacUYETHBIX M KadeCTBEHHBIX 3a7ad, IUIAH BBIITOJHEHUS
MIPaKTHYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIUIUU B 001acTH (PU3MKHU, MOCTOSHHO MOBBINIATH
CBOI1 00pazoBaTeIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTUBBI B JIEATEIbHOCTH, OILEHHUBAaTh COOTBETCTBUE
pEe3YyNbTATOB LIEJISIM;

BIIaJIETh HABBIKAMU [IO3HABATEJIbHON pediaeKkcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBUM U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YJIFTaTOB U OCHOBAHHI;

UCIOJb30BaTh NPUEMBI pe(IeKCHN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHX Ha OIIUOKH.

B mpouecce nOCTHMKEHUS JTMYHOCTHBIX PE3YIbTaTOB OCBOCHMS IMpPOrpaMMbl MO (DU3MKE Ui YpPOBHS
cpeaHero oOmero oOpa3oBaHus |y OOy4arOIIMXCSl COBEPIIEHCTBYETCS SMOLMOHAIBHBIA  MHTEIUIEKT,
IpearnojararIiuil cpopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUJETh
HalpaBJIeHUs Pa3BUTUS COOCTBEHHON IMOLIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJINpOBaHus, BKJIKOYAIOIIEN0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CHOCOOHOCTh AJaNTHPOBAThCA K 3MOIMOHAIBHBIM H3MEHEHHUAM U MpPOSBIATH I'MOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEHI MOTMBAaLlM{, BKINOYAIONIIEH CTPEMJICHHE K JOCTHIKCHHIO LEIUM M YCHEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAILHOE COCTOSIHUE IPYTUX, YUUTBIBATh €0 MpU
OCYIIECTBJICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COLIMANIBHBIX HAaBBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTh BBICTPaMBATh OTHOUIEHHUS C JPYTUMH JIIOIAbMH,
3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy oOyuenuss B 10 kJiacce ImpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUIL:
JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (U3MKU B (OPMHPOBAHMU COBPEMEHHON HaydyHOMU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKOM IEATENBHOCTH JIFOACH;



YYUTBIBATh TPAHMUIBI TMPUMEHEHHUS W3yYCHHBIX (PU3UYECKMX MOJENel: MaTephalibHas TOYKa,
WHEpIHANbHAS CHCTEMa OTCUéTa, a0COMIOTHO TBEPIOE TENO, WICAIBHBIA Ta3, MOJEIH CTPOSHHUS Ta3oB,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA EKTPUUIECKUNA 3apsi/i IPU PEHICHUH (PU3HMUECKUX 3a]a4;

pacmo3HaBaTh (U3MUYECKUE SBICHUS (TIPOIECCH) W OOBSACHATH WMX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETUUYECKOM  TEOpUUM CTPOEHHUS BEIIeCTBA W  3JEKTPOJUHAMHUKU: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE Ma/ICHUE T, ABWKECHUE 10 OKPYKHOCTH, HHEPIIHS,
B3auMo/ieiicTBue Tei, quddy3us, OpOYHOBCKOE IBUKCHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX TEJ, M3MCHEHUE
o0B€Ma Ten mpu HarpeBaHWH (OXJIAXKIEHUH), TEIIOBOC PAaBHOBECHE, WCIApeHWE, KOHJICHCAIWs, TUIaBIICHUE,
KpUCTAJUTH3alUsl, KUIICHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS ra3a MPU €ro HarpeBaHUWU B 3aKPHITOM
COCyJZie, CBSI3b MEXKAY INapaMETpaMHu COCTOSIHUSI ra3a B M30IpOoLEeccax, AIEKTpU3auus TeJl, B3aUMOJCHCTBHE
3apsa0B;

OTHCHIBATh MEXaHUYECKOE JIBIDKCHUE, HCIOJB3Yysd (U3HYSCKUE BEIWYUHBI: KOOpPIMHATA, TIIYTh,
MEepEeMEIIEHNEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHJIa, MMIYJbC TeJla, KUHETUYECKash DSHEprus,
MOTEHIMAIbHAs DSHEPTHsl, MeXaHuueckas padoTa, MeXaHWYeCKas MOIIHOCTh; MPH OMHCAHUU TPABUIHHO
TPaKTOBaTh (PU3UUYECKUN CMBICT HUCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IUHHIIBI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (U3HUECKYIO BETUUYUHY C APYTUMH BETUUHHAMM;

OTUCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUJIOBBIC SIBJIICHUS, WCIOJB3yd (Puanueckue
BEJIMYUHBI: JAaBJICHUE ra3a, TEMIepaTypa, CPEAHssT KHHETHYECKAsT SHEPTUSI XAaOTHYECKOTO JBMKEHUS MOJIEKYII,
CpEeHEeKBaJpaTUUHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTH, BHYTPEHHsISI »HEprus, paboTa rasa,
KO2(DPHUITUEHT MOJE3HOTO JACUCTBUS TEIJIOBOTO JIBUTATEIS; IPU OMMCAHUN TPABHJIBHO TPAKTOBATH (DU3UUECCKUI
CMBICJI MCTIOJB3YEMBIX BEIWYWH, WX 0003HAYCHUS W €AWMHUIIBI, HaXOJUTh (POPMYJIbI, CBS3BIBAIOIIUE JaHHYIO
(DMBUYECKYIO BETUYNHY C APYTUMHU BEITUUHUHAM;

OTIMCHIBAaTh M3yYEHHBIC DJICKTPUYECKHUE CBOMCTBA BEIECTBA M JJICKTPUYECKHE SIBICHHUS (IIPOIIECCHI),
WCTIONB3Ysl (PU3UUYECKHE BEIWYWHBI: DJIEKTPUUECKUA 3apsiji, DJIEKTPUUECKOE TI0Jie, HaAmpsHKEHHOCTH TIOJI,
MOTEHITMAJ, Pa3HOCTh MOTEHIIMAJIOB; PX OTIMCAHUU MPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI HCTIOIB3YEMBIX
BEJIMYWH, WX 0003HAUCHUS W CMHUIIBI;, YKa3bIBaTh (DOPMYJIBbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIIMUHUHY C
JIPYrUMH BEJIMUYUHAMU;

aHAIM3UPOBATh (PU3UYECKUE TIPOIIECCHI M SBJICHUS, MCTIONB3Ys (DU3MUYECKUE 3aKOHBI M MPUHIIUIIBI: 3aKOH
BcemupHoro tsaroteHus, I, II u III 3akonHsl HpIOTOHA, 3aKOH COXpaHEHHS] MEXaHWUYECKOW HSHEPruH, 3aKOH
COXpaHEHUs UMIYJIbCA, MPUHIMI CYNEPIIO3ULUNA CUJI, TPUHIIUI PABHONPABUS MHEPLUUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOECHUS BEIIECTBA, Ia30BbIC 3aKOHbBI, CBA3b CpPEAHEH KUHETHYECKOU
SHEPTHUH TEIIOBOTO JIBIKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TEMIIEPAaTypOu, IEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHUs DIICKTPUUECKOTO 3apsiaa, 3akoH KynoHa, pu 3ToOM pa3inyaTrh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BBIPAKEHUE U YCIOBUS (TpaHHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NMPUHIMIBI JIEHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWUCTB; Pa3jiNvaTh
yCJIOBHS UX 0€3011aCHOTO HCITOIb30BaHUSI B IIOBCETHEBHOM JKU3HHU;

BBITIOJTHATE AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SIBIICHUM M TIPOIECCOB C HCIIOJh30BAHUEM
NPSIMBIX M KOCBEHHBIX H3MEPEHH, MpH 3TOM (POpPMYyIHUpPOBATH MpoOieMy/3afadyy W TUIOTE3y y4eOHOTro
AKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTr0 00OpyI0BaHUs, TPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBIISITh MpPSIMBIE M KOCBEHHbIE HU3MEpeHMs] (U3MYECKUX BEIMYUH, IPH HSTOM BBIOHpATh
ONTUMATBHBIA CITIOCO0 M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIEC METO 1Bl OIICHKH MOTPEITHOCTEeH N3MEPECHHI;

UCCIIEI0BATh 3aBUCUMOCTH MEXIy (PU3NUECKHMMH BEIHMUYMHAMU C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN,
IpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3yAbTaThl MOJYYCHHOW 3aBUCUMOCTU (PU3UUECKHUX
BEJTMYMH B BUJIE TaOIHII U TpadUKOB, AeNaTh BBIBOABI MO Pe3yabTaTaM UCCIIEI0BaHUS;

coOnrofaTte MpaBwiIa O€30MacHOr0 TpyAa MpH TMPOBEACHUM HCCIENOBaHUI B paMKax ydueOHOTO
AKCIEPUMEHTa, y4eOHO-HCCIeA0BATEIbCKON U MPOEKTHOM JESITENFHOCTH C HCIIOJIB30BAHUEM H3MEPHUTEIhHBIX
YCTPOMCTB 1 J1a0OPaTOPHOTO 00OPYIOBAHMUS;

pemarh pacu€THbIE 3a7aYu C SABHO 3a/laHHOM (PU3MYECKON MOJENBIO, UCIOJNB3Ys (hU3MUECKHe 3aKOHBI U
MPUHIIMIBI, HA OCHOBE aHaiHM3a YCJIOBHUS 3aJaud BBIOMpAaTh (U3WYECKYIO MOJENb, BBIACTATH (hU3HUECKUe
BETUYMHBI U (HOPMYIBI, HEOOXOMUMBIE ISl €€ pelleHHs, MPOBOJAUTH PACU€Thl U OIEHUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,



penaTh KayeCTBEHHBIE 3aJaul: BHICTPAUBAThH JIOTMUYECKH HEMPOTHUBOPEUMBYIO LIETIOUKY PACCYXKICHHUH C
OTIOPO Ha U3y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

MCIOJIb30BATh MPH PELIICHUH YYeOHBIX 3a7a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKa,
CTPYKTYpUPOBAHUS, MHTEPIPETAMM W NPEACTABICHUA Yy4eOHOM M HAYYHO-NOMYJISpHON HH(MOpMAIUH,
MOJIyYCHHOH U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATh NOJIY4aeMyt0 HH(POPMAIIHIO;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pPAa3BUTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIO0JIb30BATh TEOPETHYECKWE 3HaHUA IO (U3MKE B IOBCEJAHEBHOM JKM3HM Ui 0O€CHedYeHUs
0€30MaCHOCTH TpU OOpaIleHHH ¢ MPUOOpPaMH M TEXHHYECKUMH YCTPOWCTBAMHM, JJIsl COXPAHEHHS 370POBbS H
COOIIFOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOLIEH Cpee;

paboTaTe B TpymIie C BBIIOJIHEHHWEM DPA3JIMYHBIX COIMAJIBHBIX POJIeH, IIAHHPOBATh PaOOTy TPYIIIIHI,
palMoHaJIbHO paclnpeAeaTh OOA3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsX,
a/IeKBaTHO OLICHMBATh BKJIAJl KaXJA0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBAEMOM MTPOOIIEMBI.

K kxoHny oGydyenuss B 11 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBaTh Ha IMpUMEpPax pojb U MecTo (u3uMku B (HOPMHUPOBAHUM COBPEMEHHON Hay4dHOU
KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B MPAKTUUYECKON NEATEIHHOCTU JIIOJIEH,
L[EJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI IPUMEHEHUS M3YUYEHHBIX (DU3UYECKUX MOJENCH: TOUCUHBIA dJIEKTPUUCCKUN 3apsi,
Jy4 CBEeTa, TOYEUHBbI MCTOYHUK CBETa, AJEpHas MOJENIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTrO sjipa Npu
peuieHny pu3nuecKrx 3aaay;

pacro3HaBaTh (U3MUECKHE SIBJICHUS (TIPOIECCHI) M OOBSICHATh X HA OCHOBE 3aKOHOB AJICKTPOJIUHAMHUKHU
Y KBaHTOBOW (DPM3UKHU: AJIEKTPUUECKask TPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aUMO/JICHCTBME MAarHUTOB, 3JIEKTPOMarHUTHAs MHAYKIUS, 1€MCTBE MarHUTHOTO TOJISI HA MMPOBOJHUK C
TOKOM W JBWKYIIMICS 3apsif, 3JEeKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI, NMPSMOJMHEHHOE pacHpoCTpaHEHUe
CBETa, OTpakeHHe, NperoMieHHe, UHTepdepeHurs, audpakius U MOJIpU3alus CBETa, AMUCIEPCHUS CBETa,
dboTornexkrpuueckuii 3pdekt (poTorddeKT), CBEeTOBOE NaBlIeHHE, BOSHUKHOBEHHUE JIMHEMYATOTO CIIEKTpa aToMa
BOJIOPO/JIa, €CTECTBEHHAs M UCKYCCTBEHHAs paJi0AKTUBHOCTb;

OMKCHIBATh M3YUEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE, AIEKTPUUYECKYIO
MPOBOJUMOCTD PA3JUYHBIX CpEJ) M DJICKTPOMArHUTHBIE SBJICHUS (TPOIECCHI), HUCHOJB3ysd (U3NUIEcKue
BEJIMYMHBIL: JICKTPUUECKUN 3apsif, cuja TOKa, DJIEKTPUUYECKOE HAIMpsKEHHUE, IEKTPUUYECKOE COMPOTHUBIICHUE,
Pa3HOCTh MOTEHIMAJIOB, AJMEKTPOJABIDKYILAS CHIia, padoTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Amrepa,
cwia JlopeHna, MTHAYKTUBHOCTb KaTYIIKH, SHEPTHUs AJIEKTPUUYECKOrO0 M MarHUTHOTO IMOJIeH, MepruoJ U 4acToTa
KoJjebaHuil B Koyie0aTebHOM KOHTYpE, 3apsii U CHJia TOKAa B IMPOLIECCE TapPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (POKycHOe pacCTOsIHME U ONTHYeCKas CHJIa JIMH3bI, [PH OMNHCAHUM TMPAaBUIBHO TPaKTOBATh
¢busznyeckuit CMBICT HCHOJb3YEMbIX BEIUYHMH, WX O0O03HaUY€HUsS U €AUHUIL, YKa3biBaTh (OPMYIIBL,
CBSI3BIBAIOIIME IAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

OTHCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCHOJB3YsS (PU3MUECKUE BEIUYHHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, SHEPTUsS U UMITYJIbC (OTOHA, MEPHO] MOIypacaa,
SHEpPrusi CBSI3U aTOMHBIX si/Iep, MPH ONMHCAHUU TPABUIBHO TPAKTOBATh (DPU3UYECKUN CMBICT HCHOIB3YEMbBIX
BEJTMYMH, UX 0003HAUYCHHUS U €TUHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIUYUHY C
JIPYTMMU BETUYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NUECKON BETUUHUHBI;

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHHS, UCHOJB3YsS (PU3NUECKHE 3aKOHBI M MPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI MOCJIEIOBATEIBHOTO U MApaUIeTLHOTO COSIMHEHUs MPOBOIHUKOB, 3ak0oH [[xoyns—JleHa, 3akoH
ANIEKTPOMAarHUTHOM WMHIYKIUH, 3aKOH HPSIMOJIMHEWHOIO pPAcCHpOCTPAHEHHUs CBETAa, 3aKOHBI OTPAaKEHUsS CBETA,
3aKOHBI MPENTOMJICHUs CBETa, ypaBHeHUe DiHIITeitHa 11 poTorddekTa, 3aKOH COXpaHEHUS DHEPruH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHMS SIIEKTPUUECKOTO 3apsja, 3aKOH COXPAHEHHs MacCOBOTO YHUCIA,
nocTynatel bopa, 3akoH paJOaKTUBHOTO pacmajia, MpPU STOM pa3lnudarh CIOBECHYI0 (GOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBHUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTIpeJIeNATh HANpaBlIeHWE BEKTOPa WHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, CHIIBI AMIIiEpa U
cunsbl JlopeHna;

CTPOMTH U OIHCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKajIOM, TOHKOW JIMH30M;



BBITOJIHATh AKCIIEPUMEHTHI MO WCCIICAOBAHUIO (PU3UUECKUX SIBICHUNA U TPOILIECCOB C HCIOJIb30BaHHEM
NOpSMBIX M KOCBEHHBIX HM3MEpPEHMU: HpU 3TOM (OpPMYIMpOBaTh NpobieMy/3aiady M TUNOTE3y Y4eOHOTO
HKCTIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOrO 000pYyIOBaHMUs, IPOBOJUTH ONBIT M (OPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBIISITh NPSMBIE M KOCBEHHBbIE HW3MEpeHUs (U3NYECKUX BEIMYMH, MPHU OSTOM BBIOMpPATH
ONTUMAJILHBIN CIIOCO0 MU3MEPEHHSI U MCII0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEIIHOCTEH N3MEPEHHIA;

UCCIIEIOBAaTh 3aBUCUMOCTH (DPM3WYECKUX BEIMYMH C HCIOJIB30BAaHUEM NPSMBIX W3MEPEHUIl: MpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJyYCHHON 3aBHCHMOCTH (PM3MUYECKUX BEIMYHH B
BUJIe TaOIUIl U TPApHKOB, AETATh BEIBOBI 10 pPe3yJIbTaTaM UCCIIETOBAHMS;

coOmogare mpaBuia Oe30MacHOrO Tpyda MpH MPOBEIACHWU KCCICIOBAHUNH B paMKax y4eOHOTro
OKCTIEPUMEHTA, YU4eOHO-HCCIEIOBATEIBCKON M MPOCKTHOM JESTEIBHOCTH C MCIOJIb30BAHUEM M3MEPUTEIBHBIX
YCTPOKCTB ¥ 1a00paTOPHOTO 000PYIOBAHHS;

pemath pacuy€THhIC 3a7a4u C SBHO 33JIaHHOW (PU3UYECKON MOJEIBIO, UCIOJIB3YS (DU3MUSCKUE 3aKOHBI H
NPUHIUIBI, Ha OCHOBE aHallM3a YCJIOBHS 3a/la4d BHIOWPATh (PU3MUYECKYI0 MOJENb, BBLICTATH (DU3HYECKHE
BEIMYUHBI U (OPMYINBI, HEOOXOIUMBIC s €€ pelleHHs, NMPOBOJUTH PAcy€Thl W OLEHHWBATH PEATbHOCTH
MOJTyYEHHOTO 3HaUCHUSI (PU3NIECKON BEIINIHHBI,

pemaTh KauyecTBEHHBIE 3a/1a4M: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUMBYIO IETIOYKY PACCYKICHHH C
OTOpPOM Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS,

WCTIOJIH30BATh MPH PEIICHHH yIeOHBIX 33a/a4 COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUH JUIS TIOMCKa,
CTPYKTYpUPOBAHUS, HMHTEPIPETAMH W TPEICTABICHHUS Yy4eOHOW H HAYYHO-TIOMYJSIPHON WH(MOpMAIUH,
MOJTyYCHHOH M3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH TIOIy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATH TIPUHIUIIBI EHCTBUSI MAIIWH, IPUOOPOB M TEXHHUUYECKUX YCTPOUCTB, Pa3MuaTh YCIOBHUS UX
0€30IaCHOTO HCITIOJIL30BaHMS B TIOBCEIHEBHOM KI3HH,

MPHUBOANTH TIPUMEpPHI BKJIAZa POCCHUHCKUX M 3apyOeKHBIX YYEHBIX-(OU3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYXKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJb30BATh TEOPETHUYECKHE 3HaHUS MO (U3MKE B TOBCEAHEBHOW JKM3HHM s OOecreueHHs
0€30I1aCHOCTH TpU OOpallleHHH ¢ MpUOOpaMM M TEXHUYECKUMH YCTPONCTBAMM, ISl COXPAHEHMS 370POBbS U
COOJIIOJICHHS] HOPM 3KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKaIOLIEH cpene;

pa0oTaTe B IpyIlIe C BHIIOJIHEHUEM pPa3IMYHbIX COLMAIBHBIX POJIEH, MJIAHUPOBATh PabOTy IpPYIIIbI,
pallMOHAIBHO PACHpEeAesaTh OOA3aHHOCTM M IUIAHUPOBATh JEATENbHOCTh B HECTaHAAPTHBIX CUTYaIMsIX,
aJIeKBaTHO OLICHMBATh BKJAJ KAXKAOIO M3 YYACTHUKOB TPYINBl B PEIIEHUE PACCMATPUBAEMON IMPOOIJIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
K
N HaumeHnoBaHue pa3iesioB H TeEM IPOrPaMMBbI N JJICKTPOHHEIC (1LMBPOBLIC)
n/n pask porp Bcero Konrpoatubie TpaxTuyeckne o0pa3oBareJibHbIe pecypchl
padoThI padoThI
Paznen 1. PUBUKA U METO/Ibl HAYYHOI'O IO3HAHUS
Bbub6mmoreka IIOK
11 ®du3rKa ¥ METOIBI HAYYHOIO MTO3HAHHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
Bbub6mmoreka IJOK
2.1 Kuematika > https://m.edsoo.ru/7f41bf72
Bubmmoreka IJOK
2:2 Jluamuica ! https://m.edsoo.ru/7f41bf72
Bbubmnoreka IIOK
2.3 3aKOHBI COXpPaHEHUS B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7fA1bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPUHU 9 1 bubmorexa OK
' https://m.edso0.ru/7f41bf72
bubmmoreka [JOK
32 OcHOBbI TEPMOTHHAMHKH 10 ! https://m.edsc]){).ru/7f41bf72
3.3 ArperaTHbIe COCTOSHUS BelecTBa. Da3oBbie Mepexopl 5 Egg;ﬁﬁi%i&()rﬁ? f41bf72
Hroro o pazneny 24
Paznen 4. JJIEKTPOAUMHAMUKA
bubaunorexka [JOK
4.1 DTICKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIH 31eKTprYecKUil TOK. TOKH B pa3IMUHBIX cpeliax 12 1 1 Eggg%ﬁi%ii?{fﬂ f41bf72
Hroro o pazneny 22
PesepBHOE BpeMs 2 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3/iesioB U TEM MPOrpaMMBbl JaexTpomnLIe (HPpoBLIe)
n/n pask porp Bcero Kontpoabieie IpaxTiaeckue o0pa3oBareJibHbIE pecypchl
padoThI padoThI
Paznen 1. JJIEKTPOANMHAMUKA
1.1 MarsauTtHoe 1ojie. DIeKTPOMAarHUTHAS MHTYKIIHS 11 1 3 E&??%ﬁiﬁiiﬁﬁ/? f41c97¢c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
2.1 MexaHu4ecKkre 1 3JeKTPOMArHUTHBIE KOJICOaHUS 9 1 E‘(I;IS;HI/I/?;Z?S(%()I’IS/? f41c97¢c
2.2 MexaHudeckue 1 3J€KTPOMarHUTHBIE BOJIHBI 5 1 E&ISQII;/(;:ZKC?SCL)E)()I’IJ/? f41c97¢c
Bbu6mnoreka IIOK
2.3 Onica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Paznea 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJIbHOCTH
3.1 OCHOBBI clienaIbHON TEOPUH OTHOCHUTETHLHOCTH 4 1 ﬁggg?,ﬁi%iﬁg{fﬂ f41c97¢
Wroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMeHThI KBAaHTOBOM OITHKH 6 Eggg%ﬁi%i;{)(iﬁ? £41c97c
bubnaunorexa [JOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c97c
bubaunorexka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 15
Paznea 5. JJEMEHTbBI ACTPOHOMUHNU U ACTPOD®PU3UKU
5.1 DNeMEHTBI aCTPOHOMHUH U aCTPOPU3UKH 7 1 Egg?%ﬁi%i&?,ﬁ? f41c97c
Hroro o pazneny 7
Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o61arorniee MOBTOPEHUE 4 but6morexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

HUroro mo pasgeny 4
Pe3epBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



