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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copepxanue mnporpaMMmbl Mo (PU3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydarommxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH pealM3allli MEKIIPEeIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YeHUs (U3UKM HA YPOBHE CpEeaHEro oOmIero oOpa3oBaHMs, IUIAHHPYEMBbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IPEMETHBIC PE3YJIBTATHI 10 TO1aM O0YUYCHHUS;

e coaepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHAX MPUPObI, BBICTyIIasl B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolieM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMN oOmpejaesseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3yueHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpoBaHHE YMEHUIN
NPUMEHSTh HayYHBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBy Kkypca (pu3nku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCEeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca Gpu3nku 00beAMHEH BOKPYT
¢uznueckux Teopuil. Begymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuszanus npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NYecKoil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUsI (PU3UKHU C pa3BUTHEM OOILECTBaA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUIN U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn skxonocusayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Ipo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (U3WKHA Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHUS
ABISIOTCS (u3udeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢bu3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M IMPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOIIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPexe BCEro 3a Cuér
OpraHu3aluK 3KCIEPUMEHTAILHON JesTeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YYacTHUKAMH OOpa30BaTEeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yaensieTcs PelieHHI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33JJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau IPUOPUTETOM
SBIISIIOTCSL 3aJaHUsd Ha OOBSICHEHHE MPOTEKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH I CHTYaIllud IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHHI0 y4eOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCIOBMSX MPEIMETHOro KaOuHeTa (pU3MKU WK B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 1uKia. B xabunere
(GU3UKN T0JKHO OBITH HEOOX0IMMOE J1abopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHYECKHX TPAKTHYECKUX pPadOT © JIEMOHCTPAI[IOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMe 1o
¢Gu3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YUYEHHUECKUX IMPaKTHUECKHUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOpaTOPHil.

OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GUMKU B 0011IeM 00pa30BaHUU SBIISIIOTCSA:

e (QopmupoBaHuE HHTEpeca MU CTpPEeMJIEHUS OOy4aroUIMXcs K Hay4YHOMY HW3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHI OOBSCHSATH SIBICHUS C HCIIOIH30BaHHEM (DH3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKH ISl PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHeM CIEAYIOMMX 33had B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CaMOCTOSTEIbHOE CO3/aHue (pu3nuecKoin
MOJIENH, aJICKBATHOM YCIOBHUSAM 33]1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELLY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JeATETbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefaHEro oOiiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (GpusnKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JejaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE NMEepeMEIIeHU 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUs MaTeprUaibHOW TOUKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepuanibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOW I10 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WIITIOCTPALINS KHUHEMATUYECKUX XapaKTEPUCTHK JABUKEHHUSL.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hamnpasnenue ckopocTy pu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HepaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  IMyTAMH, [POWIEHHBIMU  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBMKEHHHM C
Ha4yaJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. IlepBbiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuiia CONpOTUBICHUS
IIPU JIBUKEHUM TENa B KUAKOCTU WU rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOJIIMIHUKY, JBUXKEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJICHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEpAOTO Tesa. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue nBmxeHus: OpycKa 1o HaKJIIOHHOM MIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYXKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3aKkoHbl COXpaneHUusn 6 MeXaHuKe

Hmnynbc MaTepralbHOM TOYKH (Tea), CUCTEMBbI MaTepUalbHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBL.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTrUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIE M HEMOTEHIMANbHBIE CUJIbl. CBS3b pabOTHI HEMOTEHIMAIBHBIX CHI C
W3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul



N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
pUMepe PacTsKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOICTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemiecTsa.
[TocrossuHast ABoraipo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONW TEOpUU
ueanpHOro ra3a. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYECKUX COCIUHECHUM.

OnbITh! 0 AU(PY3uN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogaeins, HUTIOCTpUPYIOLIas IPUPOLY JaBJICHHs ra3a Ha CTEHKHU COCyJa.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U pabota. BHyTpeHHss SHEprUsi 0AHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIy4CHHE. Y IeTIbHAas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL AefCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus 3HEpTUU B
Teru1oBbIX MamuHax. Koagdunuent nonesnoro aeiictBus terwioBoi Mamuubl. [ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 ASHCTBHSL. DKOIOTHYecKre IPOoOIeMbl TEIIOHEPTeTHKH.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET NPOOKH H3
OyTBUIKH TOJ JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, TBUTATEIsE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHOM TemT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO31yXa. HachbleHHbIi nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucraimuyueckue u amopdHbie Tejaa. AHM30TPOINHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuasibl. IlnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa W IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTUMU IOJIy4EHHs COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

M3mepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mnosd. [IpuHIun cyneprno3unuu
AIIEKTPUYECKUX MOJIEN. JINHNN HaNPSKEHHOCTHU DIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loreHnman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J{uaaeKkTpuueckas NpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsKEHHOTO KOHEHCATOPA.

TexHnuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUS MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nenpHoe COIPOTUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COEMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsL CUJIa U BHYTPEHHEE COITPOTUBIIEHHE UCTOYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOM) AsiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKUI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W HNpPUMECHAas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p—N-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JIEKTPOJIUTOB. DIEKTPOJIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MomHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHUOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHl U (HOTOPEIUCTOPHI,
MOJTyIPOBOIHUKOBBIH IMOJ1, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IeKTpoABMKYILIEH cuibl. KopoTkoe 3amblkaHHME TajabBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COIPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3pst ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3MmepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCyHIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéH C KypcaMH MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Medcnpeomemnvle nousimusi, CBSI3aHHBIE C H3YYEHHEM METOAOB HAYyYHOIO MO3HAHMSL:
SBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOIroaeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKOMs, mnapaboa,
runepooia, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HMX IPOEKIMU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHE B JKUBOM npupoje, 1uddysus, ocMocC, TeI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS TUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31LyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET ¥ JIpyrHe), JBUTATellb BHYTPEHHEIO CropaHWs, NapoBas TypOWHA, OBITOBOM
XOJOAMIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU TIOJYYEHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJoB, W  HAHOTEXHOJIOIWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHHTEp, dJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
Bekrop marauTHON MHAYKIMU. [I[pUHIMIT CyNIepriO3uLMA MarHUTHBIX MOJIEH. JIMHUM MarHUTHON
uHayKiuy. KapTtrHa quHui MarHUTHOM WHYKIIUU TIOJISI TTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1ose MPOBOJHUKA C TOKOM. KapTWHa JWMHWIA WMHIYKIIMM MArHUTHOTO MOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYHIKH C TOKOM.
OmneiT Opcrena. BaumoaelicTBre NpoOBOAHUKOB C TOKOM.

Cuna Ammepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHHE. J[BHKEHHE 3apsKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SlBnenue nHnekTpoMarHUTHOM WHAYKUMH. [lOTOK BekTOpa MarHUTHOW HWHIYKIIHH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe snekTpuueckoe Tmosie. DIEKTPOJBHXKYIIAs CUJIa WHAYKUMA B TPOBOJHUKE,
JIBUKYILIEMCS [TOCTYIIATEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBIEHME CAMOMHIYKIIMHU. DIEKTPOABHKYIIAsl CUIIA CAMOWHTYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHudeckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO TOJIS.

B3auMopeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIBUKYIIECH CUIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazgen S. Kosre6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumtyna u  ¢asa kosnebanuil. IIpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuil. [IpeBpaienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUX.

Konebarenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOaTeIbHOM  KOHType. AHAJIOrMsl MEXIY MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJeOaTeIbHOM
KOHTYDE.

[TpencraBieHue o 3aTyxaroImux KojeOaHUsAX. BbIHYX/I€HHbIE MeXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegaya U NOTpeOICHUE SIEKTPUUECKOM HHEPIUU.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPIUH B IOBCEHEBHOM KU3HU.

TexHu4ecKkne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux KoiebaHui.

HccnenoBanue CBOWCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE B0JIHbL

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnextpomaruutHOi BosiHe. CBONMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHWE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpocTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHblE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmronenue natephepeHny u AU pakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEJIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OJHOPOJIHON Cpeie.
Jlyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMIICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKyCHOE paccTrosHue U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. HuTepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBA M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperomiieHue cBera. OnTuueckue
IpUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue qucnepcuu certa.

[TosrydyeHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHHIA B TUH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCUTEJIBHOCTH DUHINTEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JIJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (oroadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porodddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuvyeckne ycTpoWCTBA M MpPaKTHYECKOE MpPUMEHEHHe: (POTOIeMEHT, (POTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu
®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctynarel bopa. Vsnyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Jjapyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonusl e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yann3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAIN3
(cmiexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpeiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno cocraBa paJuoaKTUBHOTO U3TyUYEHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOM
OHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SI€PHOM SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMOJIeHCcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHUUECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3MMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUYéTunK MOHM3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U aCTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CIEKTpPalbHBIA KJIacC — CBETHUMOCTBbY». 3BE3MbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItonMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u npmxenne Connua B ['anaktuke. Tumnbt
rajakTuk. Paguoranaktuky 1 kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHSA
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, anet, Mneunoro [lyru.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOW cdepax IesTETbHOCTH 4YeloBEeKa, pOJib M MeCTO (HM3MKM W acTpOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npezcTaBiIeHnuit 0 PU3NYECKON KapTHHE MUpPa, MECTO (PU3UUECKOM KapTHHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:knpenameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oOCyLIECTBISETCS C YUYETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONpeIeIeHNe TIOAaIN TNIOCKUX GUryp U 00bEMa Tell.

buonocus: snekrpuueckue SBICHUS B KUBOW HpHpone, KojedaTelabHble IBUKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeHCTBUE paJuallud Ha >KHBbHIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOMN perIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIeKH MarHUTHBIX PY[, (poTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TeIEeBH30p, aHTeHHa, Tenedon, CBYU-meus,
NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNnpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHUs yueOHOro mpeamera «DHU3UKa» JOJDKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUMIHOHHBIM IIEHHOCTAM pPOCCHICKOro oOIiecTna,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:ka1aHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIIEHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NesITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiei
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKON KYJIbTYyphl, OCO3HaHHME TIJI00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYLIECTBIICHUE JICHCTBHII B OKPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHUs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENbCKYIO AESITENIBHOCTh UHIUBHUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS
ba3oBrble Jlornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPY PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BIIQ/IETh HAYYHOW TEPMMHOJIOTHEW, KIIOYEBBIMU MOHSATUSAMH W MeToAamu (pu3mdeckoi
HaYKW;

BIIAJICTh HABBIKAMHU YYEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,

BJIQJICTh BHUJIAMHU JICATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
MpeoOpa3oBaHNI0O M TPHUMEHCHUIO B PA3IMUHBIX YYEOHBIX CUTYalHsSX, B TOM YHCJIEC TIpU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3a7ady, BBIABUTATh
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TIOMYYEHHBbIE B XOJE peIIeHHsS 3aJadyd pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, IOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmanmeii:

BJIaACTb HAaBbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, AaHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHBIX BUJOB U (HOPM MpEICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIHMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3IUYHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (opMy
MPEJICTABICHUS U BU3YyaJIU3al1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yué€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHMW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSL 1O €€ OCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJH C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa U KaXJOr0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENBHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHWS PAcu€THBIX M KAaueCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IIPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pELICHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCUCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

UCIOJIb30BaTh IPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIE€SITEIbHOCTH;

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrKEHHS THYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpefHero oluiero oopa3oBaHus y OO0ydYarOIIUXCsl COBEPUICHCTBYETCS 3MOIMOHAILHBIM
WHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHCHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY

BHYTpPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEeMJICHHE K JOCTIKEHHUIO LIETU M YCHeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTHUX,
YUYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJiacce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy 00YHAIOIIHUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KAapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJIeNei: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCh) W OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3aumojencTBue Tein, nuddysus, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJaxKaeHNN), TEIJIOBOE paBHOBECHE, HCIIapeHNe, KOHACHCAIMs, TUIaBJIeHUe, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMHl COCTOSIHMSI ra3a B H30Ipoleccax, SJEeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXAHUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMILYJbC Tejla, KHHETUYecKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C JIpyIruMHU BEJIMYMHAMU,

ONMCHIBATh HM3YYEHHbIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas DSHEprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(QQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIIUYHH,
uX O0003HAYeHWS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBATh U3yUYEHHBIE BJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mpouiecchl), UCHIONAB3YSl (PU3NUYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh IOJS, IOTEHLHMAaJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONB3YEMbIX BEJIWYMH, MX OOO3HAUCHUS U EIUHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3Yys (pU3MUecKhe 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMupHOro tarorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON PHEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, IPUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CpEIHENH KUHETUYECKOW 3HEPIMM TEIUIOBOTIO JIBH)KEHUS
MOJIEKYJl ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMHCTB;
pas3nnyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U  KOCBEHHBIX H3MEPEHUH, TMpu 3TOM  (POpMyJIUpOBATH
npoOneMy/3aady W TUIOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHHs (QU3UUYECKUX BEJIWYHMH, INPH ITOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKHU
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJTyY€HHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TAOMUI U IpadUKOB, J1€1aTh BBIBOABI
M0 pe3yJIbTaTaM MCCIIE0BAHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJAa MpU TMPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYJOBAHMUS;

pemate pacu€THbIE 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NUYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMBIE Ui €€ pelIeHHS,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,



pelaTe KayeCTBCHHBIC 3aJadd: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTOJBb30BaTh MPH PEUICHWH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAUH U IPEACTaBICHUs y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMAILIHIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHHH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOILEH cpere;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpeneniaTh O00f3aHHOCTM M IJJAaHUPOBaTh JEATENbHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K koniy oOyuenust B 11 kJjacce npeMeTHble pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOLIUXCSA YMEHHA:

JIEMOHCTPHPOBATh Ha TMpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3MYECKUX MOJENei: TOo4YeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PeIIeHUN (PU3UIECKUX 3a/]1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLEcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DUM3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBIKYIIUHCS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, WHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAs PallOaKTUBHOCTD;

OIKCBIBATh M3YYECHHBIE CBOMCTBA BeIlECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKHE BEIMYMHBL: DJIEKTPUUECKUM 3apsl, cuja TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIas CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Iouisd, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPTHs JIEKTPUYECKOr0 M MAarHUTHOTO TOJeW, MepuoJ M 4YacToTa KojeOaHHH B
Kosie0aTeIbHOM KOHTYpE, 3aps] U Cujla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYMH, WX O0003HAUEHUS U €IUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yyd (U3HUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
uMIysnbc (OTOHA, TEpPUOJ TMOJIypacrlaga, SHEprus CBS3M AaTOMHBIX SjAep, NpPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BETMUUHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKEHUs CBETAa, 3aKOHBI IIPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (oTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS HMIIYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paaMoaKTUBHOTO pacnaja, MpU STOM pa3inyvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHS (TPaHHULIBL,
00jacTh) IpPUMEHUMOCTH;

OTIpEe/IeIIATh HAIpaBJICHWE BEKTOpAa MHIYKIWU MArHUTHOTO MOJIS MPOBOIHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTh U OIIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajlOM, TOHKOMN JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (POpMyIHpoOBaTh
npobiieMy/3amady W TUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIISIT TPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3UYECKUX BEIWYHH, IMPH STOM
BBIOMpaTh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHUII;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IPA 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30HacHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pyI0BAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PHU3MUECKOW MOJIeNblo, HCHONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE sl €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyUY€HHOTO 3HAaYeHUs! (PU3MUECKON BETMYMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MYECKHUE SIBIICHUS,

UCIIONIb30BAaTh NPU pPEIIEHHMH Y4YeOHBIX 3ajjad COBpPEMEHHble HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIIPETAMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3aniaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUS 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpaIIeHUH C TPHOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlei cpere;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IUNYHBIX COLUANBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIIbI, pAaIMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOI'O M3 yYaCTHUKOB TPYIIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB U TeM (ungposbie)
Ne n/m Konrtpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero odpa3oBaTebHbIE
padoThbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSI
1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa LIOK
' > CTOABL HAYHHOTO HO3 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiiemariica > 1 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEpPMOAMHAMHIKH 0 https://m.eds00.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS BELIECTBA. bu6mmoreka [IOK
3.3 5
da3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznen 4. JIEKTPOJAMHAMUKA

4.1 DNeKTpocTaTuKa 10 Bubmiorexa LIOK
' P https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2N1eKTpUYECKUN TOK. TOKHM B 12 bubnnorexka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 21
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM un¢pposbIe
Ne ni/m P Kourpoububle IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [IOK
' VHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4YeCcKHEe U 3JIEKTPOMArHUTHBIE 9 1 bubnuorexa [IOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Wroro no paszneny 24

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 C) i 6
HICMEHTDL KBATTOBOM OITTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnnorexka [JOK




4.3 ATOMHOE AP0

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 EH6JI_HOTeKa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6 OBOBHIAIOILIEE MOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




METOJUYECKHUE MATEPHUAJIBI JJISA YYUTEJIS

1. ®usuka. 10 knacc. YueOHUK 111 00111€00pa30BaT. OpraHu3alMii ¢ MpuIl.Ha JIEKTPOH.
Hocurene: 6a30BbIil U npodunbHeIil ypoBuu/ I'.51. Mskumes, b.b. byxoBues, Cotckuit
H.H./ M.: IIpoceemenue, 2020.

2. Kynepureitn FO.C. ®usuka. {uddepenmpoBantbie KOHTPOIbHBIE paOOTHI.7-

1 1kmacc.CII16.: U3a. Jlom «Centsaopsy, 2015.

3. ®usuka. «KoHCTPYKTOP» CaMOCTOSITENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiaccsr:
nocobue 11 yuutenei oomeoodpazosart. yupexaenuii/ C.M. Anapromeukns, A.C.
Canyxaesckuii.- M.: IIpocsenienue, 2018.

4. Coopnuk 3a1a4 1o ¢usuke. 10-11 knaccesl (k yuebnukam I'.5. MsxueBa u.ap.) — M.:
Oxk3amen, 2019.

5. Coopuuk 3anau no ¢usuke a1 10—11 knaccwl: mocoOue uist yyamuxcst o01ieoopa3oar.
opranu3zanuii: 6asosblii u npodui. yposuu / H.A. Ilapdentrea.- 5-e uzn. M .
IIpoceenienue, 2017 r.

6. ®usuka. 3agaunuk. 10-11 xn.: [ocoOue 11 oOieobpazoBar. yupexaeHuit / PeiMkeBuy
A.TI. - M.: lIpoda, 2019.

7. TemaTHueCcKHe CaMOCTOATENbHbBIE U KOHTPOJIbHBIE padoThl 1o ¢usuke.10 kiace. / O.U.
I'pomueBa.- M.: Ok3amen, 2017.

8. A.Il. PermkeBuu. COoopHUK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2017 r

9. ®ponTanbHBIE TabOpaTopHbIEe paboTHI MO (u3uke B 7-11 kitaccax
o0meoOpa3oBarenbHBIX yupexaenusx: Ku. ans yuurens / B.A. bypos, FO.U. [Tuk, b.C.
3BOpBIKUH | JIp.; 1o pen. B.A. Byposa, I'.I'. Hukudopoga. - M.: [IpocBemienue: Yueo,
mrT., 2015

10. Kogudukarop 371eMeHTOB coiep:KaHus U TpeOOBaHUH K YPOBHIO TIOJATOTOBKU

BBIITYCKHUKOB 00111e00pa30BaTeIbHBIX YUpexAeHUH 11 npoBeaeHus B 2024 rogy equHoro



rocynapctBeHHoro sk3amena no ®MU3MKE.

11. JI. A. Kupuk. @uzuka 10. COOpHUK caMOCTOSTENBHBIX U KOHTPOJIBbHBIX paboT. MockBa
«nekca» 2019 r.

12. ®usuka. 10 kinacc: TeXHOJIOTHUECKHE KapThl yPOKOB 1o yuebuuky I'.51. Mskuiesa,
b.b. ByxoBuesa, H.H. Cotckoro/ aBt.-coct. H.JI. Ilenareiiuenko.- Boirorpaa: Yuutens.
2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [Toypounsie minansl o yue6Huky ['.51. Msikuiesa,
b.b. byxoBuesa. B.: Yuutens, 2020.

14. COOpHUK TECTOBBIX 33JaHUI ISl TEMaTUYECKOTO U UTOTOBOTO KOHTpOJIst. Pusuka 10

kiacc. M.: «Mutemnext-Lentp», 2019

MUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

1. bubnunoreka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



