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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CPEIHETO OOIIEero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

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

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU yUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuszaius npeanoiaraeT UCIoJIb30BaHUE TYMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPELIC CBA3aHblI C Pa3BUTUEM
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TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOAsl U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

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

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero 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 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupone. Hayunble MeToabl MO3HAHUS OKpYy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEeHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoit 3akon HeroTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUH TeJIa B )KUJKOCTH WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cunbl. YcimoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYXKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Nmiynsc MatepuanbHOM TOUKH (T€a), CACTEMBI MaTepUaIbHBIX TOUYEK. MIMITynbCc CcuiIbl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorenuuanbHas sueprus. [loTeHnuanpHas S3HEPTU YIPYTro AeGOpMUPOBAHHON MPYKUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIIMATBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHMATBHON SHEPTHH B KHHETUYECKYIO 1 0OpaTHO.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
pUMepe PacTSKEHHs] Pe3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHMUE.
BpoynoBckoe nBmxkenue. Juddysus. Xapaktep IBWKCHHS W B3aUMOJCUCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUIKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BELICCTBA Ha OCHOBE JTHUX Mozeneil. Macca u pasmepbl Moiekyn. KoimdecTBo BelecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIUIOBOrO JBHKeHUs vactul ras3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UicaIbHOM Tas3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
u30xopa, nzobapa.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJEKYI
OpPraHMYECKUX COECIMHEHHM.

OmnbIThl 0 AU(PyY3uN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mogpens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Monens, nirocTpupyoniasi Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmoanHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprsi 0AHOATOMHOTO
UJeaIbHOTO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

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

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL AefCTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TerioBbIX MamnHax. Koagdunuent nonesnoro aeictBus terioBod Mamuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. JKOIOTUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.



TexHuyeckue yCTpoMCTBa M MPaKTUUYECKOE TMPUMEHEHHUE: JBUTAaTelb BHYTPEHHETrO
Cropanusi, OBITOBOI XOJOUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW SHEPruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ JCHCTBHEM C)KAaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTb BO3JyXa. HachblmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannnueckue u aMmopHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszauus. Y aenabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuyeckue ycTpoWCTBa W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJOpUMETpP, TEXHOJOTHUU TMOJYYCHHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX M1APOB.

Kunenve npu mOHM>KEHHOM JIaBJICHHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

HaGroienne HarpeBaHus ¥ IUIABJICHHS KPHUCTAUTMISCKOTO BEIIECTRA.

JleMoHCTpalusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

M3mepeHne OTHOCHTETHPHON BIQKHOCTH BO3/IyXa.

Pasjen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauusi Tel. OJNEKTpUUYECKUH 3apai. JlBa BHa 2JIEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3anmopeiictBue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH  3apsfl.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH DJIEKTPUUECKOTO MOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennwman. Pa3HOCTh  MOTEHIIMATIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. VICTOYHMKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHAs MPOBOAMMOCTb IOJYTPOBOJIHUKOB.
CgoiicTBa p—Nn-nepexoaa. [loxynpoBoHUKOBBIE TPHOOPHI.

DONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITma3ma.

TexHuuyeckue ycCTpoilcTBa W TNPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, HCTOYHHMKHM TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHue 3IeKTpOABMXKYIIEH Ccriibl. KOpoTKoe 3aMbpIKaHHE TaJbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.



W3mepeHue DIEKTPOABIKYIICH CHIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETO
COIIPOTHUBIICHUSI.

Hab6monenue anexrpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISICTCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBsI3¢ C KypcaMH MaTeMaTHUKH, OHOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIC C M3YYCHHEM METOIOB HAyYHOTO ITO3HAHWUS:
SBIICHHE, HAYYHbIH (akr, rumore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHHEWHas ¢QyHKIMs, mapabona,
rurepooia, ux rpagK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HMX IPOCKIUU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBIKEHHE B JKUBOW mpupoje, 1udysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BHIIbI TEILIONEPEIa4t, TEIJIOBOC PABHOBECHUE), DIICKTPHUCCKUE SIBIICHHS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, 3JCKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHUKA.

l'eoepacghusi: BIaXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHHUS HMMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), IBHUraTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOMA
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€PHANIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI MOpPUHTEp, SJICKTpOHArpeBaTelbHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop marauTHON MHAyKIMH. [I[pyHIMN Cynieprio3nny MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHU MarHUTHONW MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIyKUIMU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOTO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKkTOpa MarHUTHOM HHIYKIHH.
DONEeKTPOABMKYIIAs CUJIa MHAYKUMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Dapazes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABMKYIIAs CHjla WHAYKUUU B IPOBOJHUKE,

ABVIKYIIEMCA MMOCTYNIATCIIbHO B OAHOPOJHOM MArHUTHOM I10JIC.
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IIpaBuio Jlenua.

NHayKTUBHOCTG. SIBIE€HME CAMOMHTYKIIMHU. DJIEKTPOABUIKYILAsl CHUJIa CAMOMH Ty KIIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKLUOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MAarHUTHOTO MOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKITHH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUJIbl MHAYKIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHune caMOMHTyKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHrne MarHuTHOTO OJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KONCOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmoHuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX Kojebanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATHHOM
KOoe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! SHEPTUU B UICATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUYECKHE KOJIeOaHusl.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

IlepemenHbIi TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AnekTpodHepruu. KynapTypa ucCHoiab30BaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKHI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.
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HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICGOaHUH.

Hab6nonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJIEHCATOopa.

Mopeinb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KOJIEOAHUH TPy3a HA HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NEpEeMEHHOTO TOKAa B LENM M3  IOCIEIOBAaTEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuueckre BOJIHBI, yclI0BUs pacnpocTtpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3JIyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B anekTpomarautHoi BoJjiHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[llkana 351eKTPOMAarHUTHBIX BOJIH. [IpriMeHEHHE 31EKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloUe cpeibl.

TexHnuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKA B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U TTPOJIOJIHBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaOGnronenue oTpaxeHus 1 MpeoMIeHU MEXaHUUECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
KoJie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpPEeIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHON Cpefie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaie.
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[Ipenomnenne cBera. 3aKOHBI MpEJIOMJICHHUS CBeTa. AOCONIOTHBIM IOKa3aTeib
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobupatomue U pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BL. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUd MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHHuecKkue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacnpoCTpaHEHUE, OTpakeHUWE U MperoMieHue cBeTa. Onruueckue
PpUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zngen 6. OcHOBBI crienaJIbHOM TEOPHH OTHOCHTEJILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIB. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBsi3u sHEpruu HOTOHA C €ro YaCTOTONH. DHEPTUs U MUMITYJIC
¢dorona.
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OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. Onbrtel [1. H. JIebenenra.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpolCTBa M IpPaKTHUECKOE NpUMEHEHHue: (POoTorneMeHT, (OTONATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Llemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnHuro o -uactuu. IlnanerapHas
mojens atoMa. Iloctynarel bopa. V3nyuyenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buawl cnektpoB. CHnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOJA.
Bonnossie cBoiicTBa yactull. Bonusl e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yann3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOCHMS  sjpa. OtkpsiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3JTyYEHHUS.
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 W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZvoaKkTUBHOIO pacmaja.
OHeprust cBA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
@dyHIaMeHTallbHbIE B3auMOIeHCcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.
TexHuyeckue ycTpoWCTBa M MPaKTHMUECKOE NMpPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIUX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABIEHUS O
MPOUCXOKAEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u nemwxenne Connua B ['anaktuke. Turbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUST HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

HaGnronenus B teneckon Jlynsl, mianet, Mneunoro IlyTu.

O0o0maroniee NnoBTOpeHHE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
TUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 06a3oBOro ypoBHs B 11 Kiacce OCyIIecTBISETCS C YYETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
JKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpHU3HAKU TI0JI00US TPEYTOIBHUKOB, OTIPE/IENICHUE TUIOIIAIHU TIIOCKUX (puryp u oobEéma Te.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJvallM HAa KUBBIC
OpraHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.
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l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: AMHUM DJIEKTPOIIEpeiad, TE€HEPATOP IEPEMEHHOI0 TOKa, 3JEKTPOBUTATED,
WHAYKIMOHHAS Te4yb, pajap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meub,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIIEHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
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c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYphl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHI B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHUS
1eNel yCTOMYMBOro Pa3BUTHS YEJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJIOIMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (HU3NUECKOI HAYKU;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYILECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue a1ecTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEIETIATh e ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBareibCKue AeCTBUA:

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHATUSAMH W MeTOoAamMH (pu3mdeckoi
HaYKH;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
(GU3UKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHMS, €ro HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX CHUTYyalHsX, B TOM 4YHCJIE TMPHU
CO3JITaHWUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIAITh NPUYMHHO-CIICJICTBEHHbIE CBSI3M W aKTyallM3UpOBATh 3ajady, BbIABUTATh
TUIIOTE3y €€ pelIeHMs, HaXOJUTh apryMEHThl IS J0Ka3aTelbCTBA CBOUX YTBEPKICHH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TIOJYYEHHBIE B XOJI€ PEHICHUS 3aJadyd Pe3yiabTaThl, KPUTHUYECKH
OIIEHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0OPa30BATENBHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACATEILHOCTH,
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YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIICHUA,

CTaBUThb HpO6JICMBI U 3ala4u, JOITYCKArOIHEC AJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BJIQ/IETh HABBIKAMU MOJy4YeHUs WH(pOpManuu U3NYECKOTO COJIEp:KaHUs U3 HCTOUHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJISATh IIOMCK, AaHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

UCIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COACpNaHHS B pa3NU4yHBIX QopMmaTax C Y4ETOM
Ha3HaueHUs WHPOPMALUMK U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIM3allhU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

OCYILECTBIISATH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTHI;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUH, pPACHpPENENIATh POIU C Yy4ETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOU pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKA KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMUECKOE IOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE el cCTBUSI
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (QpU3UMKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH DPEIICHUS] PAaCUYETHBIX M KAUYeCTBEHHBIX 3ajad, TJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ y4YETOM MMEIOMIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacHIMpSTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;
OLIEHUBATh IPHOOPETEHHBIN OIIBIT;
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croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mact (U3HKH,

MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPY aHAIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporiecce qocTrkeHHS TMIHOCTHBIX PE3yIbTATOB OCBOCHHUS ITPOTPAMMEI TI0 (DHU3UKE JJIs
YPOBHSI CpEIHET0 00mero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHMIKEHUIO eI U YCIEXYy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NPYTHUX,
YYUTBHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMIUKTHL.

MNPEIAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kJiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JIeITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, MACANbHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpIHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oxJ1aX/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECHCALMS, NIABJICHUE, KPUCTAILIIN3aIus,
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KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHUE JABJICHUS ra3a IPU €r0 HAarpEBAHUHM B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30IpoLeccax, 3JEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps10B;

ONKCHIBATh MEXAHUYECKOE JIBIKEHUE, UCHOJb3ys (M3MUECKHUE BEITUYMHBI: KOOpAMHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHJla, UMITYJbC Teja, KUHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICH HCIOJIB3YEMbIX BEJIHYWH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C ApYTMMU BEIUYMHAMU;

ONMCHIBATh M3YYEHHbIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TEeMIIeparypa, CpenHss KUHETHYECKas DSHEprus
XaO0THYECKOr0 JBHKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprusi, padora raza, kod(h(UIMEHT MOJEe3HOro JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITHYHH,
uX OOO3HAYCHHS W EIMHHUIBI, HAXOAUTH (POPMYJBI, CBS3BIBAIOIIAE JAaHHYIO (U3NIECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBaTh M3YyYECHHBIC SJIEKTPUUECKHE CBOKCTBA BELIECTBA M DJIEKTPUUECKHUE SBIICHHS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HAnpsDKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUUHY C JPYTUMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHILIMI CYNEPHO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHEH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOrO 3apsijia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpayKEHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pa3auyaTh yCIOBUS UX O€30MMaCHOTO MUCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (POpPMYyIHPOBAThH
npobnemMy/3aady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTDH OMBIT M (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUS (PU3UUYECKUX BEIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBAaTh pe3yJIbTaThl
MOJYYEHHOM 3aBUCHUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
0 pe3yJIbTaTaM HCCIIEOBAHNUS;

coOnrofaTh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOpHOTo 000PYIOBAHUS;
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pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BEIOUPATH (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH M1OJIyYEHHOI'0 3HauUeHHs! (PU3MUeCcKOi BEINYHHBI,

pelaTh KayecTBEHHbIE 3a/a4yM: BBICTPAMBATh JIOTMYECKM HEMPOTUBOPEYMBYIO ILIETIOUKY
paccyXKIeHHU C ONIOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTOJBb30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAUH U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTyYaeMyI0 HHPOPMALIUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUA 1O (U3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecnieueHus 6€301acCHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPAHEHHUS 3/10pOBbs U COOJIIO/IEHUS HOPM HKOJIOTHYECKOTO MOBEJCHMS B OKPYIKaIOLLEH Cpeie;

paboTaTh B IpYIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIaHUPOBATh paboTy
IpYNIbl, palMOHAIBHO paclpeneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K koniy oOyuenust B 11 kJjacce npeMeTHble pe3ysibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Yy OOYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MIPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO I0JII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apdf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAs PaliOaKTUBHOCTD;

OINKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJICHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Iouisd, cwia Amnepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICT MCIIONB3YEMbIX BEIWYMH, UX O0003HAueHWs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUYUHAMH;
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ONKCHIBaTh M3yUEHHbIE KBAHTOBBIC SIBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, IHEPIus CBSI3M AaTOMHBIX sIE€p, HpPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBl IIOCJIENOBATEIBHOIO M NApaJICIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPrUH, 3aKOH
COXpaHEHHUs MMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUYECKOro 3apsfa, 3aKOH COXPaHEHUS
MacCcOBOI'O 4YMCIA, MOCTYyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE W YCIOBHUS (TPaHHUIIBL,
o0acTi) IPUMEHUMOCTH;

ONpEeNENATh HAMPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuiaa O€30MacHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OJKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpPaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 33JaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/1a4ll BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIWMBbIE s €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  PEIIEHHMH Y4YeOHBIX 3ajjad COBpPEMEHHble HH(OPMAalOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYCHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHM B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
TPyNIbl, pAlMOHAJIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYyalHsIX, aJICKBAaTHO OIICHWBATH BKJIAJ Ka)XJIOTO M3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;&fg;gﬁﬁfﬂcgk
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Ousuka, 10 xmacc/ Mskumes .., byxosue b.b., Corckuit H.H. mox penakuumeit
[MappentreBoit  H.A., AxmnuonepHoe oOmectBo «M3marensctBo  «lIpocBemienne»
* ®msuka, 11 xmace/ Mskumes [.JI., byxosueB b.b., YUapyrun B.M. mon penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1IJISA YYUTEJIA

1. Yueonuk I'.5. Mskumes, b.b. byxosnes, H.H. Corckuii «®usuka 10 knacc: yueOHHK
Uil 001e00pa3oBaTeIbHBIX YUPSKICHUN: 0a30BbIi W MPOQWIBHBIA ypoBHU», M.:
«IIpocBemenuey, 2021 r.

2. Yuebnuk I'.5l. Msxumes, b.b. Byxosues, B.M. Yapyrun «®usuka 11 kmacc: yuyeOHUK
Uil 00meo0pa3oBaTeIbHBIX YUPSKICHHUN: 0a30BBIi W NPOQWIBHBIA YpOBHU», M.:
«IIpocsemenuney, 2021 I.
3. Anppromeuknn C.M., Cnyxaeckuii A.C. "KoHcTpykTop" camMOCTOATENBHBIX U
KOHTpOJIbHBIX pabor. ®Pusmka. 10-11 kmaccel. M.: «IIpocBemenue». 2010 r. 191 c.
4. I'pomuesa O.U. Tematuueckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pabOTHI MO (hU3HKE.
10 KJ1acc. M.: «IK3aMen». 2012 T. 192 C.
5. I'pomuea O.1. Coopuuk 3amad o ¢usuke. 10-11 xmaceel. M.: «Dx3amen». 2015 r. 208
c.
6. IlwioB B.®. ®usuka. 10-11 kmaccel. Iloypounoe miaHupoBaHue K Y4YEOHUKY -
MskumeBa I.5., byxosueBa b.b. um nap. M.: «llIpocemenue». 2015 r. 128 c.
7. PeimxeBuuy A.Il. ®usuka. 3agaunuk. 10-11 xmaccel. M.: «/Ipoda». 2013 r. 192 c.
8. I'pomueBa O.M. TemaTnueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PA0OTHI MO (PU3HKE.
11 KJ1acc. M.: «IK3aMeH. 2012 T. 144 C.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

1. ®denepasbHbIN LEHTP

MH(}OPMaLMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcol o ¢usuke http://class-fizik.ru/astw.html

3. Kopropanus «Poccuiickuii yaeonuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. IIOP u pecypcs o ¢usuke http://class-fizik.ru/fizw.html

5. BuptyanbHbie 1abopaTopHble paboThI IO (pHU3uKe
https://efizika.ru/course/view.php?id=44

6 1. bubnmorteka — Bc€ mo mpeamery «dusnkay. — Pexum gocryna:
http://www.proshkolu.ru

7. BuneoonsiTsl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

8. Enunas komexius U poBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum goctyna:
http://school-collection.edu.ru
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9. DnekTpoHHBIE YUeOHUKH 10 pu3uKe. — Pexxum pocrtyma: http://www.fizika.ru

10. ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYpcoB. — Pexxum octymna:
http://www.fcior.edu.ru/

11. Uurepuer ypok. — Pesxum noctyma: http://interneturok.ru/ru/school/physics/

12. Auumarmu pusnyeckux o0bekToB. — Peskxum noctyna: http://physics.nad.ru/

13. XKuBas ¢usuka: ooyuaromias nporpamma. — Pexxum qocryna: http://www.int-
edu.ru/soft/fiz.html

JOKYMET IMOJANMNCAH
3JEKTPOHHOM OAIHUCHIO

Ceprudukar:
929818c57ca282c6cc18765b37nb7e7echb6fcafo2
Buajenen: Aouby.iaesa Jiieonopa IaBaguHoBHa
JleiictBuTenen: ¢ 14.05.2024 no 07.08.2025
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