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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHONM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHULENIUHU IMpernofaBaHus y4eOHOTro
npeamera «®Puszuka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii ~ dDexepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvarommxcs 10—-11 kmaccoB nmpu oOydeHnn ux ¢usuke Ha 06a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noxoa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM @I'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiabTaraM OOydYeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH peau3alliil MEXKIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1IeIH M3Yy4YeHUs (U3MKU Ha YPOBHE CpeIHEro ooOIiiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, MeETalpelIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (u3nke BKIIOYAET:

® [UIAHUpPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay mo rogam o0ydeHHs.

®dusnka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaUeCTBE yUeOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XUMHeH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
OpUMEHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHune Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSITh HayYHBII METO/I MO3HAHUS TPY BHITIOJTHEHHH UMHU YUYEOHBIX HCCIECIOBAaHUM.

B ocHOBY kypca (hu3ukH 711 ypoBHS CpeiHero oOmiero o0pa3oBaHus MOJIO0XKEH Pl UIICH,

KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEll MaTepuai Kypca Gu3nku 00beAMHEH BOKPYT
¢usnueckux Teopuil. BemymmM B Kypce sBisiercss (OPMHPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus npeanoaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HaAyKH, OCMBICIICHHUE CBSA3U Pa3BUTUS (DU3UKHU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH M 9KOJIOTHYECKUMHU ITPOOIEMaMH.

Hoes npuxnaonoii nanpasnrennocmu. Kypc Gpusnuku npenamnonaraet 3HakOMCTBO C IIIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHIH N3yIEHHBIX TEOPH U 3aKOHOB.

Hoes »sKronocuzayuu peann3yercss MOCPEACTBOM BBEACHUS DIEMEHTOB COJCpPIKaHMUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTUEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYKACHHUS POOIeM palliOHATBHOTO MPHPOJIOTIONB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeaHEero obmero oOpa3oBaHUS
SBISIIOTCSL  (pu3HuYeckue Teopud ((HhOpMHPOBAHHE NPEACTABICHUH O CTPYKType IOCTPOCHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0 B Kypce (DU3UKU peau3yeTcs MPexe BCero 3a Cuér
OpraHu3aIluK SKCIIEPHUMEHTAILHON NIESTENbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
7a0opaTOpHBIX paboT, KOTOpble B Iporpamme Mo (usuke oObEIMHEHBI B OOLIMI CHUCOK
YUEHHUYECKUX MPAaKTU4YEeCKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH O0pa3oBaTeIbHOTO
mpolecca UCX0/s U3 0COOEHHOCTEH IUIaHUPOBaHMS U OCHaleHHs kabuHeta Qusuku. [lpu sTom
oOecrieynBaeTcsi OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yIensieTcs PeleHHI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3HYECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna

Kypca, TaKk U UHTErpupys 3HAHUS U3 pa3HbIX pa3zaesnoB. [ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM



ABIIAIOTCS 3aJlaHusi Ha OOBACHEHUE MPOTEeKaHWs (QU3UUYECKUX SBJICHUM W TPOIECCOB B
OKpYXaroIIe >XU3HU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJsl CUTyallMd PAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
obecrieueHn0 ydueOHOro rmnpoiecca 0a30BbIi YpOBeHb Kypca (PU3MKH Ha YpOBHE CpPETHErO
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCIOBUSAX MPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIIOBHUSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3KKH T0KHO OBITH HEOOXOAMMOE JTa00paTOPHOE 0OOPYIOBAHUE IS BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIeMOHCTPAMOHHOE
00opy10BaHUE.
JleMoHCTpaliioHHOE  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecrevynBaeT MOCTAHOBKY NMEPEUYHCICHHBIX B MpOrpaMMme Io
bu3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4YaeMbIX SBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMECHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M OOecleyrBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMH TENIAMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (QopmupoBaHuE HHTEpeca U CTPEeMJICHHS OOYy4alolMXCsi K HayuYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABIEHWH O HAy4HOM MeETOJe TMO3HaHUA U (HopMHUpOBaHHE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (hopMHpPOBaHHE YMEHUM OOBSICHATH SBJICHUSI C HCTIOJIB30BaHUEM (DU3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKHU U1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

Jloctmxkenune 3TUX Iiesiell oOecriednBaeTcsl pelieHHeM CIeAYIOIUX 3aJad B Ipoliecce

n3y4deHus Kypca GU3UKHA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:



® TpPHOOpETeHHE CHUCTEMBbI 3HAHUK 00 OOmMUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

o (QopmupoBaHWE YMEHUH MPUMEHITh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHUS
Gu3MYECKUX SBJICHWA B TPUPOJE U IS NPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3NYECKOU
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;

e TMnoHUMaHHEe (U3UYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHHUUECKUX YCTPOWUCTB H
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBIi YPOBEHb) HAa ypOBHE CPEIHETO OOMIETO 00pa30BaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hexeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JEJaeT BBHIOOpP MpPOBEAEHHS J1a00paTOpHBIX padboT U

OIIBITOB C y‘léTOM WHIAUBUYAJBbHBIX 0coOeHHOCTEH 06yqa}01unxc;1.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mpupozge. Hayunsle MeToabl NO3HaHUSA OKpysKaroumero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble rumores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Pons u mecto ¢u3uku B (QOpMHpPOBAHMU COBPEMEHHOH HayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON JEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NMepeMEIIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueiinoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOAYJI0 CKOPOCTBHIO. YTJOBasi CKOPOCTb, JMHEWHas ckopocTh. llepuon u
yacTtoTa oopamieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHudeckue yCTPOWCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE TepeIauH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKeHHOM MPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOr0 O] YIIIOM K TOPU30HTY M TOPHU30HTAIIBHO.



H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hamnpagnenue ckopocTy py JBUYKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMSI  MEXIy — MOYTSAMH, [PONACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIIbHBIE PaBHBIE IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUKEHUS [IAPUKA B BA3KOW KUIKOCTH.

Wzydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutenbHOCTH ["anmites. [lepBbiit 3akoH HeroToHa. MIHEpuHanbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunumun cynepno3uuuu cui. Bropoit 3akon HerooToHa it
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[TocTynaTtensHOE U BpallaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCU BpaumieHus. Ilnedo cumel. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOALINIHUKY, JBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHue nHEepLUHH.

CpaBHEHHE Macc B3aUMOJICUCTBYIOIINX TEJI.

Bropoit 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOJABEME U NAJCHUU.

CpaBHeHuE CUII TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBECHS.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenue nBmxeHUs OpycKa 1o HAKJIIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbsc MatepuanbHOM TOUKH (Tea), CACTEMbl MaTepUAIbHBIX TOUYEK. MMIysbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHMS UMITyJibca. PeakTUBHOE NBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMaTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIUH.

[TorenuuanbHas sueprus. [loreHnuanbHas sHeprus ynpyro AeOopMUpOBaHHOM MIPY>KUHBL.
[ToreHuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbHbie ¥ HEMOTEHUMANbHBIE CHIbL. CBS3b pabOTHl HEMOTEHIUATBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M IPAKTUYECKOE NMPUMEHEHMUE: BOJOMET, KONEDP, NPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexon moTeHLMATbHON YHEPTMH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3ydyenne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha

IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pazngen 3. MoJiekyJisipHasi pu3uKa 4 TEePMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBumxkenue. Juddysus. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHIL

BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHel KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEeHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompouecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
n30Xopa, nzobapa.

TexHu4eckue ycTpoicTBa U MpaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKyI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHHUSI.

Mogaens onbita [lITepha.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, UTIoCTpUpYyIoLas IpUPOLy JaBICHU ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHAaTBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cucteMa. BHYTpeHHss 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOAaTOMHOTO
UjeanbHOro raza. Buasl Teronepenaun: TerIONPOBOAHOCTE, KOHBEKIUS, H3TydeHHe. Y AebHas
TEII0EMKOCTH BellecTBa. KomyecTBO TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblif 3akoH TepMoauHamukH. IIpumeHnenue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBsie MamuHbl. [[puHIUTIBL [eiCTBUS TeTIOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBoit MmamuHbl. [{ukn Kapao u

ero Kod(hPUIHUEHT MOJIE3HOTO AEUCTBUS. DKOJOTUUECKHUE MMPOOIEMBI TETUIOIHEPTETUKH.



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

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEH SHEPruu Tejla MpPU COBEPLICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ JCHCTBHEM C)KaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEsl.

Yuenuueckuii sxcnepumenm, nabopamopmie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTb BO31yXa. HacbleHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannumueckue u amopHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJLIOB.

X(I/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHLIC MaTCpHabl. IInaBnenue u KpuUucCTaJuiu3anus. VY nenbHas

TeruioTa miasineHus. Cyonumanus.
YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuueckue yCTpoicTBa M MNPAKTHUECKOE MPUMEHEHHE: T'MIPOMETpP M ICUXPOMET,

KaJIOpUMCTP, TCXHOJIOTHH TOJIYUCHUA COBPCMCHHBIX MaTepurajioB, B TOM qucie

HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACBHIIIICHHBIX MTAPOB.
Kumnenve npu mOHM>KEHHOM JIaBJICHHH.
CnocoOb1 U3MEpEeHUs BIAKHOCTH.
HalGnronenue HarpeBaHus U TUTABJICHHS] KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpalusi KpUCTAIIOB.
Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3MepeHHe OTHOCHUTEIBHOM BIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka



ONeKTpu3anusa Tell. OJEeKTpUYecKuil 3apsan. JlBa BHUIAa BJIEKTPUYECKUX 3apsiioB.
[IpoBoIHUKY, TUDNEKTPUKH U MOJTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopneiictBue 3apspoB.  3akoH  Kynona. TodeuHblii  3nekTpUyecKud  3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
3JIEKTPUYECKUX NOJIeH. JINHNY HaNPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun oanekrpocratuyeckoro mojis. [lorenuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaieKTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOPOB, KOHAEHCATOp, KOINUPOBAIbHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VY CeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T10JI€ 3apsHKEHHBIX TEL.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JINdIIeKTPUKHY B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKa. VICTOYHWKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsoxenue. 3akon Oma aiig yyacTka Ienu.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILASL CUJIa U BHYTPEHHEE COMTPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH Oma Jist

MOJTHOM (3aMKHYTOR) 3JIeKTpHuecKkoil 1enu. KopoTkoe 3aMbIKaHHe.



DNEeKTPOHHAs IPOBOAMMOCTD TBEPABIX METAIUIOB. 3ABUCUMOCTb COITPOTUBIICHUSI METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNpPUMECHAas MPOBOAUMOCTb IOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBogHUKOBbBIE TPHUOOPBHI.

ONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
[1na3zma.

TexHnuyeckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JEKTPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IMOJ, TEPMUCTOPBI M (OTOPE3UCTOPHI,
IIOJIyTIIPOBOXHUKOBBIM MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIIECHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IJIOLIAAX
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeliaHHOE COeTUHEHNE POBOTHUKOB.

IIpsiMoe m3MepeHHue 3IEKTpOABMXKYILIEH criibl. KOpoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHErO
COIPOTHBIICHUS.

Habmronenue snextponunsa.

MexnpeamMeTHblie CBSI3H

Uzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBIsieTCs € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,

reorpa(blm N TCXHOJIOT'UH.



Meosicnpeomemnuvle nouwsimusi, CBA3aHHbIE C HU3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4dHbId (pakT, rumores3a, Qu3uyeckas BEIWYWHA, 3aKOH, TEOPHsl, HAOIIOACHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKIMs, mnapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKUE (GYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKUUU HA OCH
KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: mexanudeckoe OBUKEHHE B KHUBOU mpupoae, muddys3us, ocMoc, Tem1000MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, XUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs UCCOLUALINS, TaJbBaHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXPAaHEHUS UMITylIbca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), [BUTATEeNb BHYTPEHHEro CropaHusi, MapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTHUU IMOJTYYCHHA COBPCMCHHBIX MAaTCPUaIOB, B TOM YHUCIIC
HAaHOMATEpUAJIOB, M  HAHOTEXHOJOTMH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, dJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pBI, rajJlbBaHHKa.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuTHl. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHON MHAYyKIMH. [[puHIMN Cynieprno3nnuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MPOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoieicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HalpaBJICHUE.



Cuna JlopeHuma, €€ MOIydb W HampaBlieHHE. J[BMKEHUE 3apsKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUUHU. [IOTOK BEeKTOpa MarHUTHOM HMHIYKLIHH.
DIIEKTPOABUKYILASL CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHoW nHaykuuu dapazes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJABMXKyLIas Cuia WHAYKLIUU B IPOBOJHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HUE CAMOMHIYKIIMH. DJIEKTPOABUKYIAS CHJIa CAMOMHYKIUU.

OHeprusi MarHuTHOT'O TOJIsl KATYLIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHASA [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM I10JIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3aumMopeiicTBrue JByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBumno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HHAYKIWU.

Paznea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHummusle Koaieoanus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue

koneOanus. Ilepuon, uacrora, ammautyna u  (dasa kosnebGanuil. IlpyXMHHBI MasTHUK.



MareMaTnyecknii MasTHUK. YpaBHCHHE TapMOHHMYECKUX KoJjieOaHui. [IpeBpamienue sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbupiii  kKOHTYp. CBOOOJHBIC SJIEKTPOMATHHTHBIE KOJEOAHUS B HICATHHOM
KOJe0aTeJIbHOM ~KOHType. AHAJOrusi MEXIY MEXaHWYeCKUMH U DJIEeKTPOMarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXarOMMUX KoJeOaHUSX. BBIHYXJICHHbIE MEXaHUYECKUE KOJIeOaHus.
Pe3onanc. BriHy:X/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSKEHUA.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOIICHUE SIEKTPUUECKOW IHEPTHUU.
OKOJIOTMYECKHME PUCKH TpPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucHosb30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIEOaHUI.

Habmtonenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcuumiaorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHHHA.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mosienb TUHUY 3IIEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJIeOaHUI Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne TmepeMEeHHOIO0 TOKa B IENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHbLE 80 THbL



MexaHn4deckue BOJIHBI, yCIOBUs pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHHs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snekrpomaruuTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdepenims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JIMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny U AuPpakini MEXaHMUECKUX BOJH.

3BYKOBOM PE30HAHC.

Halmronenue CBsI3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJOW M YacTOTOMH
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
Jlyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hubpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHHuecKkue YCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToammapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTka, moIspouns.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHHe cBeTa. Onruueckue
IpUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnnn cera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3aX.

Ha6J'IIOIleHI/IC AUCIICPCHUU CBETA.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIacCHMUeCKOM MexaHuku. [locTynarel cnenuanbHON Teopun
OTHOCUTCIIBHOCTU: HWHBAPHUAHTHOCTHL MOAYJA CKOPOCTH CBE€Ta B BAaKyyMC, IIPUHIOUII

OTHOCUTEILHOCTH DHUHINTEHHA.



OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JJIUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENTUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol K6aHMOGOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GoTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYIIHC
doroHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpasHenune DitHmreitHa 1 porordpdexra. «KpacHas rpanuna» porodddexra.
JlaBnenue cBera. OnbiTel [1. H. JIeOenena.
XUMHYECKOe JICHCTBUE CBETA.
TexHuuecKkue yCTPOWCTBA W TPAKTHUECKOE NPUMEHEHHue: (poTolryeMeHT, (OTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®o1od(deKT Ha YCTAaHOBKE C LIMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
Mozienb atoMa. [locrynarer bopa. U3nydenue u normnomieHue (GOTOHOB IpU MEPEXOe aroma ¢
OJIHOTO YpOBHS SHEpPruM Ha JApyroil. Buael cmekTpoB. CHekTp YpOBHEW DJHEpPrHUHM aroma
BOZIOPOZA.
BonnoBeie cBolicTBa yactull. Bosusl ne bpoiinsa. KopmyckynsipHO-BOJTHOBOM Ayaliu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3TyUeHUE.
TexHUYecKkue YCTPOHCTBA M MPAKTHYECKOE TMPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopenb oneiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJTHBI J1a3epa.
Habmronenne nuHeWyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



Hab6nronenue nuHEHYaTOroO CriekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  f1pa. OTtkpsiTHE
panuoaktuBHOCTH. OmnbIThl Pe3epdopnaa no onpesenennto coctaBa paaloakTUBHOTO U3ITy4EHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTue npoTOHa M HeilTpoHa. HykinoHnHas monens siapa IeiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W TMEpPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPIeTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
OyHIaMeHTalbHbIe B3auMOeHCTBUSA. EqUHCTBO (hr3rueckoi KapTHHBI MUpA.
TexHuueckue yCTpOHCTBAa U MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukiagHOe ¥ MHUPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUTUMOE JBUKCHHUE.

Conneynas cucrtema.

Counnne. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIC XapaKTepUCTUKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY. 3BE3JbI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIg 3BE3] TJIaBHOU
MOCJIeIOBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O

MIPOUCXOKICHUH 1 dBoJtonK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3].



Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6ma. Pazberanmwe ramaktuk. Teopus
bonbuoro B3psiBa. PenukTOBOE U3IyUYCHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX IMPUI0KEHUN
JUIsL OIIPEJICNICHUs MOJIOKEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nonyuapus u sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

O6o0maroiee NOBTOpeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax [esATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npezcTaBiIeHuit 0 GU3NYECKON KapTUHE MUpPa, MECTO (PU3UYECKOM KapTHUHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpenameTHble CBSI3U

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKUUH,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeIeIeHNe TUIOAaI1 TIIOCKUX GUryp 1 00bEMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHUS B JKUBOM Npupoje, ACWCTBUE paJMallud Ha JKHBbHIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,

MCXAaHU3MBI O6p2[30BaHI/ISI KpHCTaHHquCKOﬁ peI_HéTKI/I, CHCKTpaHBHBIﬁ aHaJin3.



l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSACEHUM.

Texnonozus: TMHUM DJIEKTPOIIEpeiad, TE€HEPATOp IEPEMEHHOI0 TOKa, 3JEKTPOBUTATED,
WHAYKIMOHHAS Te4Yb, pajap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neub,

HpOGKHPIOHHBIﬁ arirapart, BOJIOKOHHAas OIITHKA, COJIHCUHAA 6aTape;{.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECMEYHMTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,

MCTAIIPEAMCTHBIX U IMTPECAMCTHBIX O6p3.30BaTeJILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO mpenmMera «DHU3MKa» TODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTalUi, IO3UTUBHBIX BHYTPEHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
pacilIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENIbHOCTH B IMPOLIECCE PEealM3allud OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKpPAaTHUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAaMOYTNPaBIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJEHUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/T1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;



4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHONICHHE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS

UHTEpEC K pAa3IUYHBIM cdepaM NpodecCHOHANBHON IEATETbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(hOPMUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYIIECTBICHHE JICHCTBHI B OKpYJKAalOIICH cpelle Ha OCHOBE 3HaHUS
L[eJI€N YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpeHue OIbITa JICATCIBHOCTH OSKOJOTMYECKONH HAMpaBIICHHOCTH HAa OCHOBE
UMCIOIUXCS 3HaHUH 10 (PU3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NIECKON HAYKH,

OCO3HaHHE IIEHHOCTH HAYYHOH N1eATeIbHOCTH, TOTOBHOCTh B MPOIECCEe M3YUYCHHs (PU3UKU

OCYHICCTBJIATH MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINPEIJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble JJornueckue geMcTBUA:
CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aKTyallM3MpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LEU IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbBIX (PU3NUECKUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
W1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JAESATEIbHOCTb, OIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM,

OLICHUBATb PUCKU HOCHGILCTBI/II\/’I JACATCIIbHOCTH,



KOOPJMHUPOBATh W BBIIOJHATH PabOTy B YCIOBHUSX PEATBbHOTO, BHPTYyaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIEM.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

BJIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIOUYEBBIMH IOHATUSIMH M METOJAaMHU (U3UYECKOM
HAYKW;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBCKON M MPOCKTHOW AESITETHLHOCTH B 001acTh
(GU3HKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CONIep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/IOB ITO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYSHHIO HOBOI'O 3HAaHMs, €r0 HMHTEpIIPETaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJIE IMpHU
CO31aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BBIABUTaTh
TUTIOTE3y €€ pEeIIeHMs, HaXOJUTh apryMEHTHI IS JIOKa3aTeIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 00IaCTh KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE IOXO/IbI M PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Padora ¢ naopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUs] WHPOpMauu (GU3HUECKOTO COACPIKAHUS U3 MCTOUHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEIIbHO OCYIIECTBJIATh TIOWCK, aHAJNW3, CHUCTEMAaTHU3aIllui0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAITMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U

9TUYCCKUX HOPM, HOpM HH(l)OpMaHHOHHOﬁ 6C3OHaCHOCTI/I;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy

MMpEaACTaBJICHUA U BU3YyaAJIM3allUU.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYUIECTBIISITH OOIICHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU NESATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpElesATh POJH C YyUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,

IMMPOSBJIATE TBOPUYECTBO U B006pa)K€HI/I€, OLITH WHUIITMATHBHBIM.

PerynsiTuBHbIC YHHUBepCaJIbHbIC y4eOHbIe 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMpaKTUYecKo paboThl € Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacumpsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B o0mact (U3HKH,

MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH 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;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3€ PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporiecce qocTrKeHHS THIHOCTHBIX PE3YJIbTATOB OCBOCHHUS MTPOTPAMMEI TI0 (DHU3UKE IS
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y OOyYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraoiuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMeHUe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEeMJICHHE K JOCTHIKEHUIO eI U YCIEXYy,
ONTUMHU3M, UHUIIHATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHHMMATh IMOLMOHAIBHOE COCTOSHUE NPYTHUX,
YYUTBHIBATh €TO MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTUMHU

JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

NPEJMETHBIE PE3YJIbTATHI
K xonmy oOyuenust B 10 Kkiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:



JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JIeITeIILHOCTH JIFOACH

YUUTBIBaTh TPAHMLBI NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MoJeNnel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TEJIO, UACANBHBIM ra3, MOJENH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA ICKTPUYECKUHN 3apsi]l IIPU pELICHUU
busznyecKux 3a/1ad;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE IAJeHHE TeJ,
NBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3aumMojaehcTBue Tei, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUJIKOCTeH M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NpH HarpeBaHUU
(oxJaKaeHnn), TEIJIOBOE paBHOBECHUE, UCIIApEHUE, KOHACH ALV, TUIaBJIeHNe, KpUCTAJUIU3aLus,
KHUIICHUE, BIAXKHOCTh BO3/yXa, IOBBILICHUE JABJICHUA Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
COCyJlle, CBA3b MEXIY IIapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaxX, JJIEKTpU3ALMS Tel,
B3aMMOJCICTBHE 3aps10B;

OIUCBHIBATh MEXAHMYECKOE JIBUKECHUE, MCIOJIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
IIyTh, NIEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJIA, UMITYJbC Tejla, KHHETHYeCKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHWdeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YEMbIX BEJIMYMH, HX
0003HaUEHMsI U €JMHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BETUYUHY
C IpYIT'UMHU BEJINYNHAMU,

ONKUCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCIOJIB3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIlepaTrypa, CpelHss KHHETHYecKas SHEeprus
XaO0THUYECKOI0 JBUKCHUS MOJIEKYJI, CPEAHEKBAApaTU4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora rasza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YyEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOJUTh (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONUCHIBaTh M3YyYECHHBIEC SJIEKTPUUYECKHE CBOKCTBA BEIIECTBA M JJIEKTPUUYECKHUE SBIICHMS
(mpotiecchl), UCHONB3YST GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHUHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;

yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3ak0oH coxpaHeHus
MEXAHUYECKOM SHEPruu, 3aKOH COXPAHEHUsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUIT
pPaBHOIPABUSl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJT ¢ a0COJIIOTHOM TeMIlepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAYKEHHE U YCIOBUS (IPaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOT0 UCMOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUH, npu 3ToM  (GOpPMYIHPOBAThH
npobiemy/3ajayy M TUNOTe3y Y4eOHOro SKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONIBIT U (HOPMYITUPOBATH BBIBOMKI;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3ITOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHpPOBATh pE3YJbTaThl
MOJYYEHHOM 3aBUCHUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIEIaTh BBIBOABI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OJKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000pYyIOBAHUS;

pewmiatb pacyu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCIONb3Ys
¢duznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4ll BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHs (PU3MYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU

aHAJIM3UPOBATh MOJIy4YaeMylo HH(pOpMaIHIo;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DHM3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU 0OpaIlleHUH C MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBECHHS B OKpY Kalollel cpefie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYNIIbI, PpAIMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXKIOrO M3 YYaCTHHUKOB IPYIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpax poiib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBHIBaTh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYEeUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJAepHAs MOJETb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7jpa MPH pelieHur GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DPM3MKH: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JCWCTBUS TOKa, B3aMMOAECWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIUS, JAeHCTBHE MAarHUTHOTO IMOJIi HAa IPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsj,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3MYECKHUE BETUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, ODIEKTPUYECKOe
HaInpsDKeHUe, 3JeKTPUUECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAst CUIIa,
paboTa TOKa, MHAYKLMS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 M MarHWTHOTO IOJIEH, MEepUoJa W 4YacToTa KojieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IpOIlecce FApMOHUYECKHUX JIEKTPOMarHUTHBIX

I(OJ'IC68.HPII>1, (I)OKYCHOG pacCTodHUEC W ONTHUYCCKAasA CHJIa JIMH3BbI, IMPU OMNUCAHWUU IIPABUIIBHO



TPaKTOBaTh (PU3WYECKUI CMBICI HCIONb3YyEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUUUHAMH;

ONHUCBHIBATHh M3YYCHHBIC KBAHTOBBIC SBICHUS W TPOLECCHI, HUCMONB3YsS (PHU3UUIECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
uMnyinsc (OTOHA, MEPUOJ TMOJypachaaa, SHEpPrus CBSI3M aTOMHBIX SJAep, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIONB3YeMbIX BEIUYMH, MX OOO3HAUYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIONINE MAHHYIO (PU3MYECKYI0 BEIMYUHY C JPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3YS (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBI IIOCJEAOBAaTENbHOIO U  MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa I GoTodddekTa, 3aKOH COXpAaHEHUS HHEPrUM, 3aKOH
COXPAHEHUS HMIIYJIbCA, 3aKOH COXpPAHEHMsI D3JEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaTel bopa, 3aKOH paJuMOakTUBHOrO pacmnazaa, IpU 3TOM pas3ivyaTh
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MATeMaTU4YEeCKOE BBIpAKEHHE W YCJIOBUS (TPaHHIIb,
00J1aCTH) TPUMEHUMOCTH;

OTIpe/eNATh HaIlpaBJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaoM, TOHKOH JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI,

OCYHIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEpPEHUS M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHU:
IpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M Trpa@uUKOB, JeiaThb BBIBOABI IO pe3yJbTaTaM
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C

MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemate pacu€THbIE 3ala4d C SIBHO 3a/laHHON (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢du3nUeckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEelIeHHUS,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,

pemiarb KayeCTBEHHbBIE 3aJa4yM: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOUYKY
paccyXKIeHHU C ONIOPOH HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M MpPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
AHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIHUIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBUS UX 0€30MacHOT0 UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoIel cpefie;

paboTaTh B IpyMIIe C BHITOJIHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, IUTAHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOA3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€eKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 yYaCTHUKOB TPYIIBI B

peaiceHuc paCCManHBaCMOﬁ HpO6JI€MLI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
JJIeKTPOHHbIE
KouunyecTBo
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m 4yacoB
NMPOrpaMmblI odpa3oBaTe/ibHbIE
pecypchl
11 ®du3uKa 1 METObl HAYYHOT'O ) bu6mmoreka [JOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
bubmuoreka [JOK
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Hunamuka 7
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnunoreka [JOK
. KWHETUYECKOU TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELLIECTBA. . bubnnorexa [JOK
. ®da3oBbIe EPEXObI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
bubmuoreka [JOK
4.1 DJeKTpocTaTHKa 10
https://m.edsoo.ru/7f41bf72
45 IToCTOSIHHBIN DIIEKTPUYECKHUN TOK. 1 bubmuorexa [IOK
. TOKH B pa3sIUIHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KoimuectBo DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM 4acoB (undgposbie)
Ne n/m
NPOrpaMmbl o0pa3oBaTe/bHbIE
Bcero
pecypchl
11 MaruuTHoe 1oJIe. 1 bu6nuoreka [IOK
. DJIeKTPOMAarHUTHAS MHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
”1 MexaHn4ecKue U SJIEKTPOMarHuTHbIE 9 bubnmnoreka HOK
' KoyeGaHs https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE . bubnmnoreka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
2.3 Onrtuka 10
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubmuorexa [JOK
. OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
bu6nuoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBOW OMTUKHU 6
https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenue aToma 4
https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.3 ATOMHOE SApO 5
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
- DJIEeMEHTHI aCTPOHOMUU U . bubnuotexa [JOK
' acTpoU3HKH https://m.edso0.ru/7f41c97¢
Uroro no pazgeny 7



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

Bbubnuorexa LIOK

6.1 O06o0maroiiee TOBTOPCHHE 4
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PesepBHOe Bpems 3
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https://m.edsoo.ru/7f41c97c

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne

n/n

Tema ypoka

®du3uka — HayKa O IpUpo/ie.
Hayunsie MeToabl MO3HAHUS

OKPYKAIOLIEro MUpa

KoaunuecTtBo

qyacoB

Jlara

H3yYCHUA

KoppexTuposka nar

Ponb 1 mecTo dusuku B
(hopMHUPOBaHUH COBPEMEHHOM
HAy4YHOUW KapTUHBI MUPA, B
MIPAKTUYECKON JESITeIbHOCTU
Jronen

MexaHu4yeckoe TBUKECHHE.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKEHUS.
[Tepemenienue, CKOpoCTb,

yCKOpeHHe

PaBHOMEpHOE NIpsIMOJIMHENHOE

NIBIDKEHHE

PaBHOyCKOpEHHOE

pr[MOJ'IHHGfIHOC JABWXKCHUC

CBobosHOe najieHue.
YckopeHnue cBOOOTHOTO

HagcHus

KpuBonuneriHoe 1BUXEHUE.
JIBrKeHne MaTepruanbHOU

TOYKH IO OKPYKHOCTH

[IpuHOKIT OTHOCUTENBHOCTH
lNanunes. MaepuuansHble

cucreMsl orcyera. [lepBbii




3akoH HeroroHa

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi
3akoH HprotoHa s

MaTepHaJIBHOI;'I TOYKH

10

Tpernii 3akoH HproTOHA 1U11

MaTCpHraJIbHBIX TOUCK

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsxectu. Ilepas

KOCMHYCCKaAA CKOPOCTb

12

Cuna ynpyrocrtu. 3akoH ['yka.

Bec tena

13

14

15

Cuna tpenus. Koagduument
TpeHusi. Cuiia COpoOTUBICHUS
IIPU JABMKEHUM TeJla B

KHUAKOCTH MJIM Ira3c

IToctynarenbHoE U
BpalllaTeIbHOE ABH)KEHUE
aOCOJIIOTHO TBEPOTO TENA.
MowmeHnT cuisl. [1nedo cuisl.
YcnoBus paBHOBeCUs TBEPAOTO

TCI1a

NMnynsc MaTepralbHONW TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHIE

16

PaboTa 1 MOIITHOCTE CHJIBI.
Kunernueckast sneprus
MarepuaibHON TOUKU. Teopema
00 M3MEHCHUN KHHETHUECKOI

SHEPrUHU




17

[TorenmanpHas 3HEPTHS.
ITorenumanpHas SHEpPIrust
yIpyro aeopMupOBaHHOM
npyxusbl. [loTeHmansHas
SHEprus Tena BOIU3U

MMOBEPXHOCTU 3eMIIN

18

[TorenumanpHbie U
HETMOTEHIIMaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHLUATBHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKOMN
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN

OQHCPIUH

19

Jlaboparopnas pabora
«MccnenoBanue cBsizu pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHUYECKOM FHEPTHHU Tella Ha
IIPUMEPE PACTKEHUS

PE3UHOBOI'O XI'yTa»

20

21

22

KonTponbhast padota no teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXpaHEHUs B

MCXAaHHUKE»

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
Teopuu. bpoyHoBCcKOe

nsuxenue. Audpdysus

Xapaktep JBUKEHUS U
B3aNMOJIECHCTBHS YaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX

TCI




23

Macca monekyin. KonuuectBo
BemiecTBa. [locTossaaas

ABorazipo

24

25

26

TernnoBoe paBHOBECHE.
Temnepatypa u e€ uamMepeHue.

[lIxana remneparyp Llenbcus

Wneanpueiii raz B MKT.

OcHoBHoe ypaBHeHue MKT

AOcComoTHas TeMIIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUU JIBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-

Knaneiipona

27

3akoH JlanmbpToHa. ["a3oBbIe

3aKOHBI

28

JlaGoparopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMu

COCTOSIHUS pa3pCKCHHOT'O Ira3a»

29

30

H3onporiecchl B nieanbHOM
rase u ux rpaguueckoe

NpeAaACTaBJICHUC

BryTpeHHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
U CTIOCOOBI €€ N3MEHEHHS.
KonuuecTBo TemnoTs! u padora.
BryTtpeHnHss sHeprus

OJHOATOMHOI'O HACAJIbHOI'O I'a3a

31

Bunae! rerionepenaun

32

VenapHas TEIIOEMKOCTD
BeniecTBa. Komuuectso

TCIJIOTHI IIPpH TCILIOIICpEaa4c.




AnmabaTHEIN mporiece

33

[TepBblii 3aKOH TEPMOAMHAMUKHU
Y €ro MpUMEHEHUE K

nusomnpouneccam

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH

TEPMOIUHAMUKHA

35

[Tpunun nevicreus u KT/

TEIUIOBOM MAIlIMHBI

36

[uxn Kapno u ero KIIJ]

37

DKoJIOTHYEeCKHEe TPOOIEMBI

TEII0PHEPTEeTUKU

38

Oo6o0maromuit ypok
«MonexynsipHas pU3MKa.

OCHOBBI TEPMOIMHAMUKI

39

KonTponbhas padota no teme
«MonekynspHas pusmka.

OcHOBEI TCPMOANHAMUKU»

40

[TapooGpa3zoBanue u
KoHJeHcanus. Vicnapenue u

KHUIICHUC

41

42

43

AOCOITIOTHASA 1 OTHOCUTEIILHAS
BIIQ)KHOCTh BO3/YyXa.

Hacepimennelii map

TBépnoe Teno.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPOIHS CBOMCTB
KpucTamuioB. Kuakue
kpuctaiasl. CoBpeMEHHbIE

MaTCpHraJIbl

[InaBnenue n KpUCTATUIU3ALIMSL.




VI[CJIBHEUI TCIJIOTA IIJIaBJICHUA.

Cyb6numarus

44

ypaBHeHI/IC TEII0BOro OajaHca

45

DnekTpu3anus Teil.
Dnektpuueckuii 3apsia. [[Ba

BHU/A SJICKTPUYCCKHUX 3apsaa10B

46

47

48

49

50

[IpoBOIHUKHU, TUBTIEKTPUKHU U
IIOJIyIIPOBOJHUKH. 3aKOH
COXPAHEHUS MIEKTPUYECKOTO
3apsja

BsaumoneiicTeue 3apsioB.
3akoH Kynona. Touyeunslii

JIEKTPUYECKUI 3aps]T

Hanpsxk€nHOCTh
JIEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
NEKTPUYECKUX NoNeH. JInHnn

HaIpPsHKEHHOCTH

Pabora cun
3JIEKTPOCTATUYECKOTO MOJISA.
Ilorennuan. Pa3znocts

IIOTCHIINAJIOB

IIpoBOOHMKY M TUANEKTPUKH B
JIEKTPOCTATUYECKOM TIOJIE.
JupnexTpudeckas

MMPOHUIIACMOCTb

51

OnexrpoémkocTs. Konnencarop

52

DIIEKTPOEMKOCTH MIJIOCKOTO
KOHJIEHCATOpa. JHEeprus

3apsAKCHHOTI'O KOHACHCATOpa

53

JlaGopatopHnas pabora




"N3mepenue 31eKTpoEMKOCTH

KOHJieHcaropa"

54

[Tpunin nercTBus u
MIPUMEHEHNUE KOHEHCATOPOB,
KOMUPOBAIBHOIO anmapara,
CTPYMHOTO MPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.

3azemiIeHHE AIIEKTPOIPUOOPOB

55

56

57

58

59

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHHUSI.

IToctossuubIl TOK. CHia ToKa.
Hamnpspkenne. ConpoTuBICHHE.

3akoH Oma a1 yyacTka uenu

[TocnenoBarenbHoE,
napauieIbHOe, CMEIIAaHHOES
COCIMHEHHUE MMPOBOIHUKOB.
Jlaboparopnas pabota
«HM3y4eHune cMeIranHoro

COECUHEHUS PE3UCTOPOBY

PaGota u moutHOCTH
3NEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

3akoH OMa 11 OJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOMH
uenu. KopoTkoe 3amMmbIKaHHeE.
JlabopaTopHas pabota
«3mepenue D/IC ncrounuka
TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS
DNeKTpOHHAas MPOBOIUMOCTh
TBEPABIX METAJLIOB.

3aBHCHMOCTb COIIPOTUBIICHUS




METAJUIOB OT TEMIIEPATYPHI.

CBepXIpoBOJIUMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

62

[TonynpoBoaHUKH, UX

cOOCTBEHHAs U ITPUMECHAs

npoBoauMOocTh. CBOMCTBA Pp—N- 1
nepexo/a.

[TomynpoBOIHUKOBBIE TPUOOPEI

DNEeKTPUYECKHI TOK B

pacTBopax u pacriaBax

3JIEKTPOJIUTOB. 1
DNeKTpoIUTHYECKast

JUCCOITHAITUS. DIIEKTPOJIU3

63

64

DNEeKTPUYECKHUI TOK B ra3ax.
CaMOCTOATEILHBIN U
HECaMOCTOSTEIIBHBIA pa3psil.

Momaaug. [1nazma

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NMPAKTUUECKOE
npumenenue. [IpaBuna TeXHuku

0€e30I1aCHOCTH

65

O6o0maromuii ypok

«INEKTPOIUHAMHKA)

66

67

KonrponsHas pabora o Teme
«DIeKTpocTaTuKa.

[ToCTOsTHHBIN 3NIEKTPUYECKHN 1
TOK. TOKM B pa3ianuHbIX

cpenax»

PesepBHblitl ypok. KonTponbHas

pabota o Teme 1

"OnexrpoaguHamMuka"




PesepBHBIil ypOK.

68 O06o06mmaromuii ypok mo TeMam 1
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 63
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11 KUIACC

Ne i/t

Tema ypoka

IlocTosIHHEBIE MArHUTBI U UX
B3auMoOAercTBHE. MarHuTHOE II0JIE.
BexTop MarHUTHON MHAYKIUU.

JIMHUM MarHUTHOW UHAYKUIHUH

KoanuyecTBo

yacoB

Jara

H3YyYCHUA

KoppexTuposka

aaT

MarsuTHO€ noje IpPOBOJHUKA C
TokoM. OmnbIT DpcTeaa.
B3aumopeiicTBue npoBOJHUKOB C

TOKOM

Jlaboparopuas pabora «/3ydcHne

MAarauMTHOI'O IIOJIA KaTyIIKU C TOKOM>»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ ToKoM. Cuiia Amnepa.
JlaGopatopHnas pabora
«HccnenoBanue nercTBUS
ITIOCTOSIHHOT'O MarHWTa Ha paMKy C

TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

JBIKYIIYIOCS 3apSKEHHYI0 YacTHILLY.

Cuna Jlopenna. PaboTta cubl
Jlopenua

DJIEKTpOMArHuTHAsI MHYKIIHS.
[ToTrok BeKTOpa MAarHUTHOM
uaaykuud. DJ1C uHAYKIMU. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUU

®dapazes

JlabopaTopHas pabota

«ccnenoBanue IBJIEHUS




3JIEKTPOMArHUTHON MHIYKLIUNY

NuaykTtuBHOCTB. SIBIeHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPIrust
MarHMTHOT'O TOJISl KaTYIIKU C TOKOM.

BHGKTPOMaFHI/ITHOC I10JIE

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JI€KTPOMAarHHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII,

HHAYKIIMOHHAS I1€Yb

10

11

12

Oo6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHTYKIHSD)

KoHnTposbHas padora 1o Teme
«MarHuTHoe 1oJe.

SHGKTpOMaFHI/ITHaH UHAYKOUSD»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apMoHHUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.

[IpeBpanienue snepruu

13

JlaGoparopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Meproja MaJbIX KOoJIeOaHuii rpy3a Ha
HHUTHU OT JJIMHBI HUTU U MAaCChI

rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYDE.

Amnanorus MCKAY MCXaHUYCCKUMU U




QJICKTPOMArHuTHbIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UJI€ATTLHOM

KoJieOaTeIbHOM KOHTYpE

16

17

IIpencrasnenue o 3aTyxarmux
KoJieOaHusx. BeIHyX/1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxaeHHbIe

QJICKTPOMArHMTHBIC KoJieOaHus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U

HaIIPsAXKCHUA

18

19

20

21

Tpancdopmarop. [IponsBoxactso,
nepeaaya v norpedieHue

3J'IeKTpI/I‘-IeCKOI71 OHCPI'un

Y CTpONUCTBO U MPAKTHYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO

TOKa, JIMTHUM 3JIEKTporepeaady

DKOJIOTHYECKUE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
JIEKTPOIHEPIUH B ITIOBCEAHEBHON

KHU3HHU

MexaHnuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKkopocTb pacnipocTpaHEHMs U JUIMHA
BoJIHBI. [lonepeunsie U IpoAoIbHbIE

BOJIHBI

22

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB




3Byka. Bricota ToHa. TemOp 3ByKka

23

DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBOKcCTBA U cKopocTh. [Ikana

SJICKTPOMArHMuTHBIX BOJIH

24

HpI/IHI_[I/IHLI PaaruoOCBA3U U
TCICBUACHUS. Pa3zButue CpcaACTB

cBsa3u. Paguosokarus

25

KonTponbras padora «Konebanus u

BOJIHBI»

26

27

28

[IpsimoninHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJHOM Cpee.
ToueuHsblil HICTOYHUK cBeTa. JIyu

CBCTa

OTtpakenue cBeTa. 3aKOHbI
otpaxkeHus cBeta. [ToctpoeHue

M300paKeHU B IIIOCKOM 3epKalie

IIpenomnenne ceera. [Tonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJIHOTO

BHYTPEHHETO OTPAXEHUS

29

Jlaboparopnast pabora «M3mepenne

IMOKas3aTeyid MPEJIOMIICHUA CTCKIIA»

30

JIunssl. [TocTpoenue n3obpaxeHuil B
nuH3e. PopmyIia TOHKOM JIMH3HI.

VYBeauueHne TUH36I

31

JlabopaTopHas pabota
«ccnenoBanne CBOUCTB

M300paXeHUI B TUH3AX)

32

JHucnepcns cBera. CI0XXHBINA COCTaB
6enoro csera. L{Bet. JITabopaTtopHas
pabota «Habmonenue aucnepcuu

CBETa»




33

Wntepdepennus cera. Audpaxius

cera. JudpakinuonHas pemerka

34

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

[Tonspusanusa ceera

35

Onrtuyeckue mpuOOPHI U yCTPOHUCTBA
U YCJIOBUS MX 0€30IacHOro

IIPUMEHECHUA

36

37

38

39

I'panu1IBI IPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.
[TocTynatel cienuanbHOU TEOPUHU

OTHOCHUTCIIBHOCTHU

OTHOCHUTEILHOCTD
OIHOBPCMCHHOCTH. 3aMC,Z[JIeHI/Ie

BPEMCHHU U COKpAIICHUC NJIMHBL

9Hepr1/1;1 " UMITYJIbC peJIHTI/IBPICTCKOﬁ
HYaCTHUILIBI. CBs13b MaccChI ¢ SHGPFHCﬁ n

UMITYJIbCOM. DHEPIUsl MOKOs
KonrtponsHas padora «OnTHKa.
OcHOBBI cIeIMANIBHON Teopuun

OTHOCUTCIBHOCTH))

40

®otonbl. ®opmyia [1nanka.

DHeprus U UMIYJIbC POTOHA

41

OTKpBITHE U HCCTIEIOBAHUE
dbotorddexra. OnbiTer A. T

CroieroBa

42

3akonbl portorddexra. YpaBHeHHE
DitamreliHa 11 potodrddexra.

«Kpacnas rpanuna» gorosdgexra

43

Haenenne cBeta. OnwiTel 1. H.
JleOeneBa. XuMHUUECKOE JI€iCTBHE

CBCTa




44

45

46

47

48

TexHuueckue ycTpoucrsa u
MPAKTUYECKOE PUMEHEHUE!
dhoToseMeHT, GOTOIATUHK,

COJIHCYHas 6aTape;1, CBETOOMNOA

Pemrenue 3agad mo reMe «D1€MEHTHI

KBAaHTOBOM OIITHKI)

Monpens atoma TomcoHa. OnbBITE
Pezepdopaa no paccesuuro o-

yactull. [Inanerapnas Mozaens aroma
[Toctynater bopa

W3ny4yeHnue u noriomieHue GoToHoB
IIPU IEpexo/ie aToMa ¢ OJJTHOr0

YPOBHSI SHEPTUH Ha APYroil. Buabl

CIIEKTPOB

49

50

51

BoJsHoBEIE cBOMCTBA YacTHIl. BOJIHEI
ne bpoia. KopryckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

BBIHYKACHHOC U3JTYUYCHUC

OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa

PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaJIMOAaKTUBHOCTH Ha )KHBBIC

OpraHnu3MbI

52

53

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacman. T aMMa-u3JIyudCHueC

3Hepr1/15{ CBs3H HYKJIOHOB B AApPC.

S nepubie peakuuu. S nepHbii




peaktop. [IpobrnemMbl, TEPCIIEKTHBHI,
JKOJIOTUYECKHE ACIIEKTHI A1epHON

OHEPICTUKHU

54

OnemeHTapHble YacTULlbl. OTKpBITHE
03UTpoHa. MeTobl HaOM0IeH s U
PETUCTpAaLMK SJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «DyH1aMeHTaIbHbIE
B3auMozeucTBusA. EAMHCTBO

(bu3nuecKoil KapTUHBI MUPa

55

Bun 38é3mn0ro HeOa. Co3Besnus,
SIpKUE 3BE3/IBI, IUIAHETHI, HX BUAMMOE

JABHMOKCHUC. ConHeuHas cucTemMa

56

Comnure. CoHeunas akTHBHOCTb.

Hctounuk sueprun CoiiHila v 3BE3]1

57

3BE3 MBI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocleoBaTeIbHOCTU. BHYyTpeHHee
cTpoeHue 3BE311. CoBpeMEHHbIE
MIPEACTABICHUS O POUCXOKICHUU 1

9BOJJIOINH COJ'IHI_Ia U 3BE3]

58

59

Mneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u apmxenue CoyHLa B
lNanakrtuke. 'anaktuku. Y€pHbie

ABIPBI B AApaX TaJIaKTUK

Bcenennas. PaszOeranue rajakTuk.
Teopus bosbioro B3pbiBa.
PennkroBoe u3nydeHue.

MeraranakTuka

60

61

Heperennsie npo0iaembl
aCTPOHOMUU
KonTtponbHas pabota «D1neMeHTHI

aCTPOHOMHUU U aCTPOPUIUKI




62

63

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COIMATbLHON B
ATUYECKOH chepax NesaTeIbHOCTH

YCJIO0BCKa

O6o06maromuii ypok. Poibs u mecto
(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE

Mupa

64

65

O6o06mraromuii ypok. Ponb
(bu3nveckoil Teopun B
(OpPMUPOBAHUY MTPEICTABICHHUI O

(busnueckoil KapTuHe MUpa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEICTABICHUNA O IPUPOAC

66

PesepBHbIil ypok. MaruutHoe noie.

SHCKTpOMaFHI/ITHaH UHAYKOUA

67

PesepBHbIitl ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU

OTHOCUTCIBHOCTHU

68

Pesepnbiii ypok. KBanroBas gpusuka.
DneMeHThl aCTPOHOMUU U

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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