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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHSI HAa YPOBHE CpPEIHETo OOIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydé€rom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue MporpaMMbl MO (U3MKE HAIMpPaBICHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ACSITEILHOCTHOTO TIoxoaa. [Iporpamma mo (pu3muke COOTBETCTBYET
tpeboBanusM OI'OC COO k TIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaIpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE yYUTHIBAET HEOOXOIMMOCTh peaH3alliil MEKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC I[eTM M3Y4eHHs (DU3WKU HAa YPOBHE CpeIHEro olIiero oopa3oBaHus, IUIAHUPYEMbIS
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma o pu3uke BKIFOYAET:

. IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (U3UKK Ha 0a30BOM ypOBHE, B TOM
YHCIIe IPEIMETHBIE PE3YIbTATHI 110 T0JIaM 00y4eHUS;
. coliepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam o0y4eHus..

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHaX MPUPOJBI, BBICTyNass B KayeCTBE
yueOHOro mpeaMeTa B UIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxatomeM wmwupe. LkonpHBIA Kypc (QU3MKH — CHCTEMOOOPa3yIOUIM i €CTECTBEHHO-
HAyYHBIX y4eOHBIX MPEIMETOB, MOCKOJIBbKY (pU3MYeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U
SBIICHUH, W3y4aeMbIX XHMHEH, Owosorueit, ¢usuueckoir reorpadpueidi W aCTPOHOMHEH.
Hcnonp30BaHWe W aKTHBHOE MPUMEHEHHE (PHU3WYECKUX 3HAHHUM OIpenenseT XapakTtep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B cepe DHEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA,
MOJIy4EeHHUsI HOBBIX MAaTE€pHAaJIOB C 3a/laHHBIMHU CBOWCTBAMHM M Apyrux. M3yuenue Gpusuku BHOCUT
OCHOBHOH BKJIaJ] B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydarollUXcs, B
dbopMupoBaHHE YMEHUI TPUMEHATh HAYYHBIN METO]I O3HAHUS NP BHITOJHEHUH UMH y4EOHBIX
HCCIIEI0BAHUMN.

B ocHOBY Kypca GU3UKHU 17151 ypOBHS CpeIHEro o01ero oopa3oBaHus MOJOKEH Psijl UAEH,
KOTOPBIE MO’KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISIETCS JTOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (U3MKH OObEeJUHEH
BOKpYT (¢u3nueckux Teopuil. Benymmum B Kypce sBisercs GopMHpOBaHHE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTe€pUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanusi npeanoygaraet UCroib30BaHHE TyMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DPU3HMKU C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKM mpenmonaraer 3HAKOMCTBO C
OIMPOKUM KPYIrOM TEXHUYECKMX M TEXHOJIOIMYECKUX TMPUIIOKEHUM HW3YYEHHBIX TEOpUA U
3aKOHOB.

Hoesa skonocuzayuu peannsyercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpXKaHus,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIAeHHsI Mpo0JIeM pallioHAIbHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CTepXHEBBIMH JIEMEHTaMU Kypca (U3UKH HAa YPOBHE CpeaHEero oOIiero o0pa3oBaHUS
SABISIIOTCS  pu3uueckue Teopud ((HOpMHpPOBAHHUE TPEICTABICHUH O CTPYKTYpEe MOCTPOCHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, Uil ONUCAHUs €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-esTEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH pean3yercs Ipex/ie BCero 3a CUer
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBIISCTCS YJYacTHUKAMH 0Opa30BaTENbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
IPEIOKEHHBIX THITOTE3.

Bbosiblioe BHUMaHKE yAENsSeTCs PEIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
JUISL PacYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSCHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ tpedoBanmsimu PI'OC COO k marepuaaIbHO-TEXHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JTOJDKEH M3y4daThCs B YCJIOBHAX NPEIMETHOrO KabuHeTa (pU3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1ukia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOpHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMOHCTpallnoOHHOEe 00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHM C HPUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIaGopatopHoe 00OpyJ0BaHUE Ui YUYEHHYECKUX MPAKTHYECKUX paboT (opMHUpyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecneuuBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBAaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

. (dopMHpOBaHUE MHTEpeca U CTPEMJICHUS OO0YYaIOIUXCA K HAyYHOMY H3YyUCHHIO
HOPUPOIbI, Pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

o pa3BUTHE TMPEJICTaBICHUM O HAaydHOM MeETOoJe IMO3HaHUS U (opMHpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHUS OCHOB
CTpOEHHS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

. (dopMHpoBaHHE YMEHUN OOBACHATH SIBJICHUS C MCIIOJIB30BAaHHEM (PU3MUECKUX
3HAHUU U HAY4YHBIX JI0KA3aTEIIbCTB;

J dbopMupoBaHHE TPEACTaBIEHUH O pond GU3MKH Ui Pa3BUTHS  IPYTHX

€CTCCTBCHHBIX HAYK, TCXHHUKU U TEXHOJIOTHIA.



JlocTikeHne 3TuX Iieneil oOecreynBaeTcsl peleHHeM CIeAYIOIUX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:

J npuoOpeTeHne CUCTeMbl 3HAaHUK 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYas MEXaHHUKY, MOJICKYJISIPHYIO (QU3UKY, dJEKTPOJUHAMHKY, KBAHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;

J dopMupoBaHHE yMEHHH NPUMEHSATh TEOPETHYECKUE 3HAHHS IS OOBSICHEHHS
¢u3nYecKux SBICHUN B MPUPOAE M VI MPHHATHUS MPAKTUYECKUX DPEIICHUH B ITOBCEJHEBHOU
KHU3HH,

J OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33Jad C SIBHO 3aJaHHOW (HU3MYECKOU
MOZIETIbI0, 3aJad, I10/IPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO31aHue (U3NYEeCKOW MOJenH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

L4 ITIOHUMaHHEC (1)I/ISI/I‘IGCKI/IX OCHOB U IIPUHIHUIIOB HeﬁCTBHH TEXHHUYECCKUX YCTpOﬁCTB
N TEXHOJIOTHYCCKUX IPOLECCOB, UX BJIMAHNA HAa OKPYXXAIOIIYIO CPEAY,
L4 OBJIaICHUC MCTOAaMM  CAMOCTOATCIBHOIO IUIAHUPOBAHHUA U I[MPOBCACHHA

(¢u3MUeCKUX OSKCIEPUMEHTOB, aHajdh3a M MHTEpIpeTanud HHGOpMAIHUU, OIpeIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTarTa;

. CO3/laHWE YCJIOBUH Ui pa3BUTUS YMEHUH MPOEKTHO-MCCIIETOBATEIBCKOM,
TBOPYECKOM IEATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro o0Iiero odopazoBaHus
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipemiaraemerii B mporpamme 1o (Gu3MKe IMepedeHb JIAOOPATOPHBIX M MPAKTHYECKHX
paboT sIBIIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEIEHUS JIaDOpaTOPHBIX padoT
Y OIIBITOB € YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yUaroIIUXCs.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka u MeTObI HAYYHOI0 O3HAHUS

®duznka — Hayka o npupoae. HayuHble MeTobl MO3HAaHUS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue GuU3NYeCKuX SBICHUN U mporeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI ¥ TEOPHH. [ paHUIIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBblie U U(GPOBBIE U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBIkeHHE. OTHOCHTEIIFHOCTh MeEXaHM4YecKoro IBibKeHHs. CHcreMa
orcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpemaHsiE CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPECHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCHU CUCTeMbl KoopauHaT. ClokeHne nepeMenieHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOIMHEHHOE JIBUXKEHHE. | paduKu 3aBUCUMOCTHU
KOOPIWHAT, CKOPOCTH, YCKOPEHHUS, TYTH U IEPEMEILICHUS] MAaTEPUAIIBHON TOUYKU OT BPEMEHH.



CBobOoaHoe nazieHne. Y cCKopeHrne CBOOOTHOTO TaICHHS.

KpuBonuneiinHoe naBukeHue. JIBM)KEHHE MAaTEpUAIBHOM TOUKHM IO OKPYXHOCTU C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa oopauieHus. LlenTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: CIHIOMETP, JBHUKECHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOIEeHHOro MO/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne HepaBHOMEPHOIO JBUKEHMSI C LIENIbIO OIIPEIEICHHSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHHMS  MEXAY  IyTSIMH, HOPOWJEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TMPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne nBuKeHUs APUKA B BI3KOW KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun  otHocuTenbHOcTH [amuiies. IlepBwiii 3akoH HeroToHa. MHepruanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cwia. [lpuHuun cynepnosuuuu cui. Bropoit 3akon Herotona s
MaTepUaIbHON TOUKU. TpeTuit 3akoH Hpl0TOHA JI711 MaTtepralIbHbIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxectu. [lepBas kocMuuyeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (moxosi, ckojbkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbXEHUs U cuila TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTHBIIEHUS
NP ABUKEHUH TeJla B dKUJIKOCTH WM rase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENbHO Ocu BpamieHus. Ilnedo cunbl. YcinoBust paBHOBecHs
TBEPAOIO TeJA.

TexHuueckue yCTpONCTBa W MPAKTHUECKOE IPUMEHEHHE: MNOJIIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

UccnepoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke



NMnynec maTepuanbHON TOUKH (Tea), CUCTEMBI MaTEPUATIBHBIX TOYEK. MIMIysbC cuibl n
MN3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUS UMITYJbCca. PeakTUBHOE ABM)KECHHUE.

Pabota cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHHU KUHETHYECKOMH
JHEPIUH.

IlorennuaneHast »Heprusa. IloTeHuumanbHas SHepruss ynpyro aehopMHUPOBAHHOM
npyxuHsl. [loTeHnmanbHas sHeprus Teaa BOJU3H TOBEPXHOCTU 3EMIIH.

[ToreHnuaneHble ¥ HEMOTEHUUAIbHbIE CHIbl. CBsi3b paOOThl HEMOTEHLHUAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOHCTBA U IIPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBINA
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexos nMoTeHUUaATLHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3yuenune abCOMIOTHO HEYNPYyroro yiapa € IMOMOUIbIO JBYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAHMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHbIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM U HX  OIBITHOE
obocHoBanue. bpoyHoBckoe asmwxkenue. [quddysus. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS
yacTul BeniectBa. MoJenn CTpOeHHsI Ta30B, KHUAKOCTEH U TBEPABIX Tl U 00BSICHEHNE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoiamuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETHUYECKON TeopHuH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHel KHHETHYeCKOW »Hepruu
TEIJIOBOTO JBM>KeHMs dactull rasa. [llkama temneparyp KensBruHa. ['a30Bble  3aKOHBI.
VYpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccel B HIEaIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacTraBieHue U30MPOIECCOB: U30TEpMa,
u30xo0pa, nzodapa.

TexHu4eckue ycTpocTBa U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OApOMETD.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHME BellecTBa, (oTorpaguu MoOeKys
OpraHUYEeCKUX COCIUHEHUM.

OneIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens 6pOyHOBCKOTO JTBHXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIAsk TPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHHH o0BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPHI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IapaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku



TepmoauHaMuueckas cucteMa. BHYTpEHHSS dHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ u3MeHeHus. KoanuecTBo TenaoTel U paboTa. BHyTpeHHss 3HEprusi 0JJHOATOMHOIO
UJICAIBHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIIOTHI IPH TEIUIONEpesaye.

[Tonsatue 06 ammabatHom mporecce. IlepBwlii 3akoH TepMonuHamukH. llpumenenue
HEPBOr0 3aKOHA TEPMOJMHAMUKHU K H3ompoueccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TennoBele MamuHbl. [IpuHIMIIBL 1eHCTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHust 3HEpruu
B TEIUIOBBIX MammuHax. Koaddunuent noneznoro neicTBus temioBoi Mamuuel. Hukn Kapao u
ero ko3¢ (pUIHMEHT MOJIE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTeTUKH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: [BHUraTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTPEHHEH SHEpruy Tejaa IpPU COBEPLIEHUH pabOThl: BbUIET MPOOKU M3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTPAITSA).

N3meHneHne BHyTpeHHEH 3Hepruu (TemiepaTypsl) Teja Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne U KoHACHcanus. McmapeHne u  KuneHwe. AOCONIOTHAs U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HacklleHHbIi nap. YaenpHas TemoTa napoodpa3zoBaHuUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JJaBJICHMUS.

Teépmoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHM3OTPONUS CBOMCTB
kpuctayos. JXuakue kpucramisl. CoBpeMeHHble MaTepuaiibl. [lnaBieHne M Kpucraminzauus.
VY nenbHas Temora miasnenus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpolcTBa M NPAKTHUUECKOE NPHUMEHEHHUE: TMTPOMETP U ICUXPOMETP,
KAIOPUMETP, TEXHOJOTMH  IIOJY4EHMS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MIAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOIO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepeHne OTHOCUTENBHON BIIAYKHOCTH BO3yXa.

Paznen 4. DaekrpoamHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tena. OJEKTpUYECKUil 3apsn. /[IBa BuAa dJIEKTPUYECKUX 3apsAIOB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYITPOBOJHUKH. 3AKOH COXPAaHEHUS MIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apspoB. 3akoH Kynona. TouedHbBI  JIEKTpUYECKUI  3apsii.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. I[lpuHnun cynepnosunun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU IIEKTPUUECKOTO TOJIS.

Pabora cumnm oanmektpocratmueckoro moss. [loTeHmuman. Pa3HOCTH MOTEHIIHMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{udneKkTprudeckasi IpOHULIAEMOCTb.



OnektpoémkocTh. KonnmeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPTus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHudeckue ycTpoMcTBa M NPAKTUYECKOE IPUMEHEHHME: DJIEKTPOCKOI, JJIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIMUIT ACUCTBUSA IEKTPOMETPA.

B3anmMopeiicTBre Ha3IEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEI.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIAAM IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOIro Toka. MicTouHMKu TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma Ju1s yyacTka LEmu.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJICHUE BEILECTBA.
ITocnenoBarenpHOE, MApAUIEIBHOE, CMELMIAHHOE COCUHEHNE ITPOBOIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIAasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE MCTOYHHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) AekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DOneKTpoHHas MPOBOAMMOCTh TBEPIABIX METANIOB. 3aBUCUMOCTb COIPOTHBIIECHUS
METaJIOB OT TemMneparypsl. CBEpXIPOBOANUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass W TPUMECHAass HPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBbIE TPHUOOPBI.

OneKTpUYeCKUid TOK B pacTBOpax M pacIIaBax dJIEKTPOJMUTOB. JIEKTPOJIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

Onexrpuueckuid TOK B raszax. CaMOCTOSITENBHBIM W HECAMOCTOSITEIBHBIM paspsi.
Momnnus. [Tnazma.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETP, BOJIBTMETD,
peocTaT, HCTOYHHUKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMHUCTOPBHl M (POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaIPSHKEHMS.

3aBUCUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOMIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIeKTPOABIKYIIEH Cuibl. KOpOTKOE 3aMpIKaHUE TaJbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBHCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol



W3yueHne cMeImaHHOr0 COeAMHEHUS PE3UCTOPOB.

W3mepeHue 9EKTPOABMXKYIIEH CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHEro
COIIPOTHUBIICHUSI.

Habntonenue snexTpoinusa.

MesknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocymiecTBIseTcs € Y4ETOM
COJepKATENBbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemmuvie nouamus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO IO3HAHMS:
SBJICHME, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJECHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHHMe CHCTEMbl YpaBHEHUH, JMHeHHass ¢yHKuusa, mnapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUU HA OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: mexannueckoe IBUXEHUE B )KUBOH mpupoe, 1updysus, ocMoc, TeII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJLJIOB, HJICKTPOIUTHIECKAS TUCCOLIUAIINS, TalTbBAHHUKA.

l'eoepaghus: B1a)XHOCTB BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE ABMKEHHH C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOJUIMITHUKU, MCIIOJIb30BaHUE 3aKOHA COXPAHEHHs HMMITyJbCa B TEXHHUKE (pakeTa,
BOJOMET ¥ JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHAUIIMOHEP, TEXHOJIOIUU TOITY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TATHBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHWTHL. B3anMOJEHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IpuHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUM MarHUTHON
uHAyKuuy. KapTrHa TuHUI MarHUTHONW MHAYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1osie IpoBOJHHMKA ¢ TOKOM. KapTrHa JIMHUN MHAYKIMH MAarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HalIpaBJICHUE.

Cuna JlopeHua, €€ MoAynab M HampaBicHHE. JIBH)KEHHME 3apsHKEHHOW 4YacTHULIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHMe DIIEKTPOMArHUTHOW WHAYKUMU. IIOTOK BEkTOpa MarHUTHOM WHIYKIHH.
DIIEKTPOABMKYIIAS CHJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarauTHoW nHykunu dapanes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABIIKYLIAs Cujla MHAYKLIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHaykTUBHOCTG. SIBIEHHE CaMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TIOJIE.



TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: IMOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIAYKIMY MarHUTHOTO MOJIS.

B3aunmozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBUCHMOCTD JIEKTPOJABUIKYILEH CHUIIbI HHAYKLIIMH OT CKOPOCTH W3MEHEHUsI MarHUTHOTO
IIOTOKa.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuyeHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnepoBanue neCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKY C TOKOM.

HccnepoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebarenbHas cucrema. CBoOogHBIe MexaHMuYeckue kojebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHHMYecKHX KoseOanuil. [IpeBpaleHue sHepruu
IIPY TApMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KojeOaHHs B HACAIbHOM
KOJIOATEIbHOM KOHTYype. AHAJIOTHs MEXIy MEXaHWYeCKMMHU W 3JIEKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs PHEPruM B MJI€AIbHOM KoJeOaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxarolmx KonebaHUSIX. BbIHYKeHHbIe MEXaHHUUECKUE KOJIeOaHusI.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

IlepemenHbI TOK. CHHYCOUJAIBHBIN IIEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenaya M MOTPEOICHHE IEKTPUUECKOW IHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AJIEKTPO3HEPTUHU B NTOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
TeHEepaTOp NEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KosebaTenbHOM — cucTteMbl  (MPYKUHHBIA WK
MaTeMaTUYECKUN MasiTHUK).

HaGmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HAmNpsDKEHUsS OT BPEMEHH) JUIs
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpy MOCI€10BAaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogens TMHUY 3JIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



HccnenoBanue 3aBHCUMOCTH TIEPHOA MAIIbIX KOJEOAHUI Tpy3a HA HUTH OT AJUHBI HUTH
Y Macchl rpysa.

UccnepoBanue TmnepeMEHHOr0 TOKa B IENM U3 TOCIEIOBATENbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60THbL

Mexannyeckue  BOJIHBI,  ycioBHUs — pacnpoctpaHeHus.  llepuon.  Ckopocth
pacmpocTpaHeHus W JJiMHA BOJHBL llomepednbie u mpoaoibHBIE BOJMHBL WMHTepdepeHnms u
T paKus MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUS M3JIYYEHHUs dJIEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeoMIIeHue, Moispuzanus, Aaudpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paTnoOCBA3M U TeleBUACHU. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauONpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue orpakeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHnn 1 AUPPaKIud MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaOmoienne CBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYIOH M YacTOTOU
KOJIeOaHMH.

UccnenoBanue CBOWCTB  DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXEHHE, IPEIIOMJICHUE,
nosnsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeilHOe pacnpocTpaHEHHWE CBETa B OJIHOPOJIHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUN B TIOCKOM
3epKaie.

[Ipenomnenne cBeTa. 3akOoHBI TpeIOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yros MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue U pacceuBaromue JUH3bl. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
ONTHYECKasi cuia TOHKOW JuH3bIL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas onrtuka. HHrepdepenuus cBeta. KorepeHTHblE WCTOYHHUKH. Y CIIOBUSA
HaOIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakus ceera. JudpakunoHHass pemeérka. YciioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.



TexHuyeckue ycTpoiicTBa M TMPAKTHUECKOE NPHUMEHEHHWE: OYKH, JIymna, ¢oToamnmnapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTUKA, JuU(paKIMOHHAs
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsmMonuHEitHOE pacnpoCTpaHEeHUEe, OTPaXKCHHWE U MpeioMiIeHHe cBera. OnThueckue
IPUOOPHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJielib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Monenu MEUKpOCKOTIa, TEIECKOIIa.

Hab6mronenue nnrepdepeHimu ceera.

HaGmonenue nudpakmu cBera.

Habmonenue aucnepcun cBera.

[TosrydeHue cekTpa ¢ TOMOIIBIO MPU3MEI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PELIETKY.

Habmrotenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue mokaszarens IpeIoMIIeHUS CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHHI B TUH3AX.

HaGurotenue aucriepcuu cBera.

Pasjen 6. OcHOBBI crienMATbHOM TEOPUH OTHOCHUTEILHOCTH

I'panunel mpuMEHUMOCTH Kilaccuueckoi MexaHuku. [locTynaTel crenuaibHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CBe€Ta B BakKyyme, MPHUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH M COKpAIEHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHS TTOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3Heprun GoToHa € €ro YacTOTON. DHEPrusi U UMIYJIbC
dortoHa.

OtkpeiTne u wucciuenoBanue ¢oroddpdekra. OmbiTel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeiHa 1 Gororddexra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpoiiCTBa M INPaKTUYECKOE MPHUMEHEHHe: (HOTOINEMEHT, (OTOAATUHK,
coNTHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauon.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopaa no paccesauro o -yactuil. [Inmanerapras
mojens atoMa. Iloctynarel bopa. U3nyyenue u norsiomenue (GoTOHOB NpU MEPEXOie aroMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbI€ cBolicTBa yacTull. BonHbl ge bpoinsa. KopnyckynsspHO-BOIHOBOM Tyaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.



TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IIPUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue inHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTh  cTpoeHust  sapa.  OTKpeiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauo0aKTUBHOTO U3JIyUEHUS.
CsoticTBa anbda-, 6era-, raMma-u3nydcHus. BiusHue paquoakTHBHOCTH HA KUBBIC OPraHU3MEI.

OtkpeiTHE TIpoTOHA M HelTpoHa. HykmonHas monens sigpa IeiizenOepra—lBaneHKO.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaaAMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SIICPHOM
HHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SIEPHON SHEPTETHUKHU.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTo/16I HaOJIFOICHUS ¥ PETHCTPAIH SJICMCHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuuyeckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, kKaMmepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM doTorpadusim).

Pa3neu 8. DjieMeHTBI ACTPOHOMMH M ACTPOPHU3UKHU

Oranbel pa3BUTHd acTpoHoMuH. I[lpukinagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE31A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMa «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. COBpEeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [lyte — nHama [Manaktuka. Ilonoxxenne u nBmxenue ConHua B ['anmaktuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. UEpHBIE IBIPHI B APAX TAITAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PasOeranume ramaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe nznydeHne.

MacutaGHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtoienus HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BAHHUEM KOMIbIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICNIEHUs MOJIOKEHHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/IbI.



Ha6monenus B Teneckon JIyHsl, uianer, Mnewrnoro [lytu.

O6o0marniee NnoBTOpeHne

Ponp ¢Qu3uku M acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMATBHOU U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOW HAayyHOW KapTHHE MHUpA, pOJb (U3UYECKOH Teopud B (HOpMUPOBAHHU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUM O IPUPOJIE.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyHIECTBISIETCS C Yy4&€TOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nousamusi, CBSI3aHHbIE C M3YyYEHHMEM METOJIOB HAYYHOI'O IMO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
3KCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPaBHCHH, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOpPbl M HX
MPOCKIIMM Ha OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOW3BOJHBIC DJIEMEHTAPHBIX (DYHKIIHM,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snextpuyeckue SBICHHS B KUBOW TPHUPOJE, KoyieOaTeabHbIC IBM)XCHHUS B
J)KUBOW MPUPOJE, ONTUYECKHUE SIBJICHUSA B JKUBOW MPUPOJE, NECUCTBUE paJHallMM Ha >KUBbIE
OpTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKash CTPYKTypa TBEPABIX TeJ,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3eMITH, 3aJIe)KU MAarHUTHBIX pyl, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, IPEICKAZAHUE 3EMIICTPSICCHHUIA.

Texnonozus: TMHUN JIEKTpONEpeiay, FEHEPaTOp MEPEMEHHOIO TOKA, 3JEKTPOABUTATEb,
WHAYKIIMOHHAS T1€4Yb, paxap, pPaJuoNpuUEMHUK, TEIEBU30p, aHTeHHA, TenedoHn, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHoro mpenmera «®Dusnka» Ha YpOBHE CpeaHEro oOmiero oOpa3zoBaHUS
(6a30BBIf  YpPOBEHB) JIOHKHO  OOECHEYHUTHh  JIOCTHXKEHUE  CIEAYIOIUX  JIMYHOCTHBIX,
MeETanpeMETHBIX U MTPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJbTATbBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS ydueOHOro mpenMera «Du3uKa» TOJDKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
paclIMpeHne >KU3HEHHOTO OMbITa M OMbITA JAEITEIbHOCTH B MPOLECCE pean3alli OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIIECTBa;

MPUHATHE TPATUIIMOHHBIX OOIIEYENIOBEYECKUX T'YMAaHHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEH;



TOTOBHOCTh BECTHM COBMECTHYIO NESTEIBHOCTh B HMHTEpPECAaxX TIPakJaHCKOIO 0OIecTBa,
y4acTBOBaTh B CaMOYIPABIEHUU B 00pa30BaTEeIbHON OpraHU3allu;

YMEHHUE B3aUMOJEHCTBOBATh C COLUAIBHBIMU MHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKLUUAMHI U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHMS:

c(OPMHPOBAHHOCTH POCCUHUCKOM IpaIaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLICHHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIIECHHS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YUYEHOIO;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYMBOIO OYyAYILEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K pPa3nuuHbiM chepaM npodecCHOHANIBHON NeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIlaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caM0o00pa3oBaHUIO B 00yiacT (U3HUKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOTHYECKOTO0 BOCTIHTAHUSA:

c(OPMHPOBAHHOCTh JKOJOTMUYECKOW KYJIBTYPHI, OCO3HAHHE TJI00ATBHOTO XapakTepa
9KOJIOTUYECKUX MPOo0dIIeM;

IJJAHUPOBAHUE M OCYLIECTBICHHUE JACUCTBUM B OKPYKAIOIIEW Cpelleé Ha OCHOBE 3HAHMS
1LieJIed yCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA,

paciiipeHHe OmbITa JAESITEIbHOCTH 5SKOJOTMYECKOW HANpaBIEeHHOCTH Ha OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME LIEHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTh B IIpoLiecce U3yUeHHs (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue aeMcTBUs:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMYy, paccCMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIISTh e JEATeIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUU UX TOCTHKECHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PUIUYECKUX
SIBJICHUAX

pazpabareiBaTh IJIaH peHIEHHs MNpoOJeMbl C Y4ETOM aHaluM3a HMEIOIUXCS
MaTE€pHAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/If/i JCATCIIBHOCTH,

KOOPJIUHUPOBATh W BBINONHATH PabOTy B YCIOBHUSX pPEATbHOTO, BUPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciaenoBarejabcKue NeicTBUA .

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATHSAMH U METOAAMHU (U3NYECKOM
HaYyKH;

BJIa/IETh HABBIKAMU Y4€OHO-MCCIIEI0BATENbCKOW U MPOEKTHOW JEATEIBHOCTH B 00JacTH
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB PElIeHHs 3a1a4
($u3uIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIa/IETh BUJAMH JESATEIBHOCTH IO MOJIYYEHHIO HOBOI'O 3HAHHUSA, €r0 WHTEPIPETAlHH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUHBIX YYEOHBIX CHUTyalUsiX, B TOM YHCIE IIPU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISTh IPUYMHHO-CIIECTBEHHBIE CBA3M U aKTyaJU3UpoOBaTh 3aJayy, BbIABUIATh
rUnore’y e€ pelieHusl, HaxOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TMOJYyYEHHbIE B XOJAE pEUIeHHs 3a7aud pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJjaul B OOPa30BATEIbHOU AESITENBLHOCTH, B
TOM YUCJIE IPU U3YYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEILHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX yYEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTMHAIBHBIE TOAXObl U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HABBIKAMU MOJXYy4YeHUs] HHDOpMALUU (HU3UYECKOTO COACPKAHUS U3 UCTOUHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH WH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HWH(GOPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTUNA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHM3allMOHHBIX 3a/lad C COOII0JACHHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMaCHOCTH;

co3/laBaTh TEKCThl (PU3MUECKOrO COJAEpKaHHs B Pa3IUYHBIX (GopMaTax ¢ Yy4EToM
Ha3HayeHus: WH(POpMalUMKW M LEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.

KoMMmyHnKaTHBHBIE yHUBepPCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBJISITH OOIIEHNE Ha YpOKaxX (DU3UKH 1 BO BHEYPOUHOU JESITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUTKA KOHMDIUKTHBIX CUTYAIllUi U CMATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTUYHO H3J1araTb CBOKOD TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JCUCTBUN C YUETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr0 4J€Ha KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM [JEATEIbHOCTH, OPraHU30BbIBATh M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIAThH IUIAH JAEHCTBHUH, pPaCIpelesiaTh POJIM C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaH/Ibl B OOIINI pe3yabTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;



OCYHICCTBIIATL MO3UTHBHOC CTPATCrHMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyalUIX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KCHI/Ie, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JMacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;

CaMOCTOATENIbHO COCTABJIATH IUJIaH PELICHUs PAacYETHBIX M KAUYECTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJIHEHHUSI MPAKTHUYECKOH paboThl ¢ y4ETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBAThH €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
pElLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HPYAULUU B o00nacTh (QPU3UKH,
MIOCTOSIHHO IMOBBILLIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIJICTh HaBBIKAMH MTO3HABATEIBHON pe(IIEeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIb30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U a@pIYMEHTBI IPYTHX IIPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTukeHus: JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MPOrPaMMBbI 1O (U3MKE
JUIs  ypOBHA cpefHero oOmiero oOpa3oBaHUS Yy OOYYaloOLIMXCS  COBEPLICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOUYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINPOBaHMSI, BKJIFOUYAIOLIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHUBAallMHM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHIKEHHMIO LIEJIH U YCIEeXy,
ONTUMH3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOMs U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €TI0 IPU OCYILECTBIEHHH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTpAaUBaTh OTHOIIEHHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

HNPEAMETHBIE PE3YJBbTATHBI

K xoniy ooyuenus B 10 kiacce rnpeaMeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JI€MOHCTPHPOBATh Ha MpUMEpax posib U MecTO (PU3MKH B (POPMUPOBAHUM COBPEMEHHOM
HAay4YHOM KapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NPAKTUYECKOH
JIeATEIIbHOCTH JIFOJEH;



YYUTHIBATh TPAHMIIBI NMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEeH: MaTephalibHas
TOYKa, MHEpLHalbHas cucTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOCHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3apsi] IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (TPOLIECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JBYDKEHUE 110 OKPYXHOCTH, WHepLus, B3auMopelcTBue Tten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJaKJeHUHN), TEIJIOBOE paBHOBECHUE, UCIAPEHNE, KOHACHCAIMS, TUIaBJIeHNEe, KPUCTAJUIN3aLu,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JABJICHMS raza IIPU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIYy IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBIBATh MEXAaHUYECKOE JIBUKEHME, UCTONb3Yys (pU3MuecKkue BEIMYMHBL: KOOpAUHATA,
IIyTh, IEPEMEILECHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teia, CWIA, UMILYJIbC Tella, KMHETUYeCKas
SHeprus, NOTEHLMaJbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMBIX BEIHYUH, WX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILME JAHHYIO (U3NYECKYIO BETHUUUHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, HUCIOJIb3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas SHEprus
XaOTUYECKOIO0 JIBWJKEHUS MOJIEKYJ, CPEJHEKBAaIpaTH4YHasi CKOPOCTb MOJEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHUIBL, HAXOTUTH (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

OIMCHIBAaTh M3yUYEHHBIEC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBJICHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BEIMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HANpsDKEHHOCTh  TOJIS, IMOTEHIMAJ, pPa3sHOCTh TMOTEHIUAIOB; IMpPU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAu€HUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C APYTUMU BETUYUHAMU;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHUS, UCHOJb3Yysd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HbloTOHa, 3aK0H coXpaHeHUs
MEXAHUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPAaBUs MHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiya, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE MPUHLUIBI JAEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30MaCHOTO UCIIOIb30BaHMS B IOBCEAHEBHON KU3HU;

BBIMOJIHATE AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (PU3NYECKUX SIBICHUH M TPOILIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIIATh TNpsIMbIE M KOCBEHHBbIE H3MEpeHUs (PU3MUECKUX BEIMYUH, MPU ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MeEXAy (U3HUECKUMU BEIWYMHAMH C HCIOJIb30BAHHEM
OpSMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (HUKCHpPOBATH pPE3YJIbTaThl



MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, JIEIaTh BBIBOIBI
10 pe3yNbTaTaM UCCIIEIOBaHUS;

coOmoaTh mpaBmiia OE30MAaCHOrO Tpyda NpPU TMPOBEACHUU HCCIEAOBAHHA B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeNI0BAaTEIbCKOM UM  INPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 33JaHHOM (U3MYECKOM MOJAEbIO, HCIOJIb3YS
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4l BBIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHS (DU3MYECKON BEIMUHHEI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEMIOUKY
paccyXIeHU C ONIOPO HAa N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCIOJb30BaTh IpPU pEIIeHUH Y4YeOHBIX 3a7ad COBPEMEHHblE HH(OPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM H3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

IPUBOANUTH PUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHUS 1O (u3MKe B NOBCEAHEBHOM JKU3HU JUIs
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXPaHEHMsI 3]I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTe B TpymIe C BBIIOJTHEHHWEM pPAa3IMYHBIX COMUAIBHBIX POJICH, TUIAHHPOBAThH
palboTy Trpynmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBAThH JEATENILHOCTH B
HECTAaHJAPTHBIX CUTYalHsiX, aJeKBAaTHO OIEHHUBATH BKJAJ KaXXIOTO W3 yYAaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K konny oOyuenus B 11 kiacce nmpeniMeTHbIe pe3ysbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:

JEeMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (pU3MKH B (POPMUPOBAHUH COBPEMEHHOM
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JEeSTENIbHOCTH JIFOJIEH, IEI0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTBIBATh TPaHMIBl NPUMEHEHHMsS M3YYEHHBIX (U3MUYECKUX MOJAENeH: TOYeUHbII
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAepHas MoOJEldb aToMa,
HYKJIOHHAs1 MOZIEJTb aTOMHOTO s1/ipa MPpU pelieHnH GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3HYECKUE SBJIEHUS (IpoIecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJACHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAS
UHAYKIMS, JAEHCTBHE MarHUTHOTO IMOJS HA IPOBOJHUK C TOKOM W JBMXKYILMHCS 3apsj,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpOCTpaHEHUE CBETA, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexr), cBeToBOE NaBieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaJIHOAKTUBHOCTb;

OIMCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUUECKUE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEJ) M IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, 3JIEKTPHUUECKOe
HaInpsHKEHUE, 3JIEKTPUUECKOE COPOTUBIICHNE, Pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABHKYIIIAs CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOTO mMOJjs, cwia Awmmepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE€ M ONTHYECKas CWJIa JIMH3bI, MPHU OMUCAHUU TPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJNB3YEMbBIX BEIHYUH, WX OOO3HAUYEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



OINMCHIBaTh M3YYCHHBIE KBAHTOBBIC SBICHHS W TIPOLIECCH, MCIONB3Ys (pu3nueckue
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIWHA BOJHBI M 4YacTOTAa CBETa, DHEPIus MU
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU OMUCAHUHU
IPaBUIbHO TPAaKTOBaTh (PU3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX O0O3HA4YeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIONINE MAHHYIO (DU3MUECKYI0O BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3MUECKON BEIUYMHBI;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHUSA, UCHOJIB3Yysd (PU3MUECKHE 3aKOHBI H
OpUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W IApaJUICIBHOTO  COCIUHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHnma, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa U1t (oTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'0 4YMCIa, IOCTynaTsl bopa, 3aKOH PaJMOAKTUBHOIO pacmajna, IpHU 3TOM DPA3In4YaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPa)KEHUE W YCIOBHs (TpaHULIBL,
00acTH) IPUMEHUMOCTH;

OIIpEACIATh HANPABICHUE BEKTOPAa MHIYKLUUU MATHUTHOTO IOJISA NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBIIIOJHATh AKCIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MUYECKUX SIBJICHUM M MPOIECCOB C
UCMOJIb30BAHUEM HPAMBIX U KOCBEHHBIX H3MEpEeHUH: 1pu 3TOM  (HOpMYJIMpPOBATH
npoOiemy/3agady ¥ THUNOTE3y Y4eOHOro OKCIEPHMEHTa, CcoOuUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYHMH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLEHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIeIoBaTh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C HCIOJIb30BaHUEM IMPSAMBIX
U3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI IMOIYYCHHOH
3aBUCUMOCTH (DUM3NYECKMX BEJIMYMH B BUAE TaOiUL U TpauKOB, JelaTh BBIBOJBI I10
pe3yJIbTaTaM UCCIEAOBAHMS,

coOnoaTh npaBwiia OE30MaCHOrO TpyJda HpU IMPOBEACHHUU HCCIEAOBAaHHM B pamKax
y4eOHOTr0 OJKCIEPUMEHTa, Y4eOHO-UCCIENOBAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OpaToOpHOro 000pyJOBAHHUS;

pemate pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DU3MUYECKON MOJEbI0, HCIOJIb3Ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 337a4H BIOUPATh (PU3MUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (POPMYJIbl, HEOOXOIWMBbIE s €€ pelIeHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pelarh KauecTBEHHbIE 3aJlauM: BBICTpaMBaTh JIOTHYECKH HEMPOTHUBOPEUMBYIO LIEMIOYKY
paccykIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh IMPU peIIeHWH Yy4eOHBIX 3a7ad COBpEMEHHble HWH(OpPMalMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYyYEHHON W3 pa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

OOBSCHATh MPHUHIMIBI JEHCTBUS MallWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nnyarh yCIoBUsS MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

MPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUs MO0 (U3MKE B TOBCEJHEBHOW JKHU3HM s
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIEHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZIEHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOILEH cpeie;

paboTaTe B TpyINIe C BHIIOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJIEH, MIaHHUPOBAThH
paboTy Tpynmbl, pallMOHAIBHO paCHpeNesaTh O0S3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B



HCCTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLICHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PDYHIIBI B
pEIIeHHEe paccMaTpUBacMO MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

N /m MPOrpaMMblI Bcero :)(;);:pr‘:ﬂbﬂme E&i’;ﬂ”ea{ne oOpa3oBaTeJbHBIE pecypchl

Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA

1.1 du3rKa ¥ METOBI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO

Hroro no pazneny 2

Pa3znen 2. MEXAHUKA

2.1 Kunemarnka 5 https://m.eds00.ru/SNO2MCWXU

2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU

2.3 3aKOHbI COXPAHEHHS B MEXaHUKE 6 1 1 https://m.edsoo0.ru/86NRCXHA7

Hroro mo pazmeny 18

Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA

3.1 OCHOBEI MOIICKYJIAPHO-KHHETHHECKOH 9 1 https:/m.eds00.ru/HRGVENOPE
TEOPHH

3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9

3.3 gzgz;ﬁ:ﬁspgg;:{m Bemectsa. 5 https://m.edso0.ru/HSM355JCH

Hroro no pazgeny 24

Paznean 4. JIEKTPOAUHAMMUKA

4.1 DneKTpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QLI

4o  MloctosHHbiii oxekTpueckiit TOK. TokH B 1 1 https://m.eds00.r/GEWTDQXWW
pa3IMYHbBIX Cpeaax

Hroro no paszneny 22

PezepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68 4 4

[NPOTPAMME



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoauuyecTBO 4acoB

HanmeHoBaHMe pa3jeioB U TeM
NPOrpaMMsbl Bcero

Ne i/

Konrpoasnsie IIpakrnuyeckue

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIE pecypChl

padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 https://m.eds00.ru/Z20390NGS
WHTYKIIS
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexXaHHYECKHE 1 SNIEKTPOMATHUTHBIC 9 1 https://m.eds00.ru/3STLNQKPG6
KoJe0aHus
2.2 MeXaHHYECKUE B DIIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/WQT6385V1
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI cIelIMANIbHON Teopuun

O THOCHTEIEHOCTI 4 1 https://m.edsoo.ru/AOUCOVDK2
Htoro mo pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThl KBaHTOBOM ONTHKH 6 https://m.edsoo.ru/8WOVAWQRS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
Hroro nio pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMHAU N ACTPOPU3IUKHA
5.1 DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU 7 1 ‘ https://m.edsoo.ru/3EOD6K X9
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE
6.1 O0o01maroliee MOBTOPEHUE 4 ‘ https://m.eds00.ru/02JEGZCIM

Hroro no pazneny 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[NPOT'PAMME

INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Kosaun4vecTBo 4acoB
Ne HMara JJIeKTPOHHBbIE HU(PPOBLIE

Tema ypoka Kourpoapubie IIpakTuueckue
n/n yp Bceero p p u3ydeHus: oOpa3oBaTeJbHBIC PECyPChI
padoThI padoThI

®du3nka — HaykKa 0 IpUpo/Ie.
Hayunsie MeTop1 MO3HAHMS
OKpYykaroliero Mupa MHCTpyKTax 1o
Tb

Ponb u MecTo pusuku B
bopMHUPOBaHUH COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA, B
MPaKTUYECKON JeATETHHOCTH JI0IeH

1 02.09.26 https://m.edsoo.ru/YXGOQSPM1P

1 https://m.edso0.ru/8HSXWFFVO

Mexannueckoe IBHIKEHUE.
3 OTHOCHTEILHOCTE MEXaHHUECKOro 1 03.09.2026  https://m.eds00.ru/RSOAOV5ZX
nBwxenud. [lepemenienre, CKOpoOCTb,

yCKOpeHHe

PaBHOMEpHOE ITPAMOJIMHEWHOE
JIBUJKECHHE

1 04.09.2026 | https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBUKECHHE

1 10.09.26 https://m.edsoo.ru/MDIDKJOUB

CBobOozHoe masieHne. Y CKOpeHue

1 14.09.26 https://m.edsoo.ru/MXPLZIX8J
¢BOOOIHOTO ITaIEHUSA



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBonuneliHoe 1BU>XEHUE.
JIBM>KeHHE MaTepuaabHOM TOYKH 10
OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[Tpuniun otHocuTenpHOCTH ["anues.

HuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoit 3akox
HprotoHa 11 MaTepraibHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

11

12

13

14

Tpetuii 3akon HeroToHa s
MAaTEepUATbHBIX TOYEK

3aKoH BceMupHoro taroreHus. Cuna
TsokectH. [lepBas kocmuueckas
CKOpOCTh

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

Cuna tpenus. Koapdunuent rperus.
Cuna conpoTUBIEHUS NPH IBUKECHUU
TeNa B XKUAKOCTH WJIM rase

HOCTyrIaTeJ'IBHOC " BpallaTCJIbHOC

JABHKCHUC a0COJIFOTHO TBépHOFO TCIa.

Mowment cuibl. Ilineyo cuisl.
YcoBus paBHOBECHUS TBEPAOIO TEIA

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQOD

https://m.edsoo.ru/lUZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

16

HMitynbsc MaTepUabHON TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS
UMITyJIbCca. PeakTHBHOE BHKEHHE

PabGora 1 MOIITHOCTE CHIIEL.
KuHeTnueckas sHeprus
MartepuanbHoH Touku. Teopema 06
M3MEHEHHH KHHETUYECKOH YHEprun

https://m.edso00.ru/M5JOTKNWC

https://m.edsoo.ru/J1V59L 28B

17

[ToreHimanpHas SHEPrHUsl.

https://m.edsoo.ru/RNEXJW4KF



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

18

[ToreHuuanbHas SHEPTUs YIPYTo
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

HOTGHLII/IaJIBHbIe 1 HCIIOTCHO U AJIbHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOW SHEPTHH CHCTEMBI TEll.
3aK0OH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edso00.ru/DA3QVTOX0O

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

22

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCKoe
nsuxenue. Audpoysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TN

https://m.edsoo0.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyin. Konugecto
BemiecTBa. [locrossuHas ABoraapo

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Henbcus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/WPNY60QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOconoTHas TeMIiepaTypa Kak Mepa

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

CpeHEel KHHETUYECKOM SHEPruun
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

27

3akon [anbpToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/Y3WBG66I13A

28

29

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3a

H3omponecchl B ueaabHOM ra3e u ux
rpaduueckoe npeacTaBIeHUue

https://m.edso0.ru/35DBLKT96

https://m.edso0.ru/0ZJ3KZNJ5

30

31

BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
criocoOb! e€ n3menenus. Komuaectso
TEIUIOTHI U paboTta. BHyTpeHHsIs
SHEPrusi OTHOATOMHOT'O UACATBEHOTO
rasa

Buapl Teronepenaun

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

32

33

VY nenpHas TENI0EMKOCTD BELIECTBA.
KomnuecTBo TemioTe! npu
Teruonepenaye. AnuadbaTHbIN
IIpoLece

[IepBblil 3aKOH TEPMOJUHAMUKH U €T0
IIPUMEHEHHUE K U30IpoleccaM

https://m.edsoo.ru/5K3Y4H86L

https://m.edso0.ru/2HO6R3GAS

34

Heo6paTumocThb mporeccoB B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edso00.ru/S85LWDFTS8§

35
36

[Ipunnun nevicteus u KI1J1 remnoBoit
MAaIInHE

ukis Kapno u ero KIIJ|

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4AXPSAQ0V7M

37
38

DKooruyeckre npoodaemMbl
TETUIOIHEPTETHKH

O6o06matomuii ypok «MonexysipHas

R e

https://m.edsoo.ru/P07ZMY M8I

https://m.edsoo0.ru/9EKZ0DDWP



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

¢uznka. OCHOBBI TEPMOAMHAMUKI

39

KontponbsHas paboTa no reme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKID

https://m.edso0.ru/RCARYEG6ZX

40

41

42

43

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue u kunenue

AOComI0oTHAS 1 OTHOCHTCILHAS
BJI&KHOCTh BO3/1yXxa. HachleHHbIi
nap

TBépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Teaa. AHU30TPOITHS
CBOMCTB KpHCTaLIOB. Kuakue
KkpucTauibl. COBpeMEHHbIE
MaTepHuaIbl

[InaByieHue U KpUCTAIIU3ALIMSL.

Y nenpHas TEII0Ta IJIaBICHUS.
Cyb6numarnus

https://m.edso0.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

44

YPaBHeHI/IC TEIUIOBOro OajlaHca

https://m.edsoo.ru/0IUXGN211

45

OnexTpuzanus Tei. JNEKTPUIECKU
3apsa. J(Ba BUIA SIEKTPUUYECKHUX
3aps0B

https://m.edso00.ru/QJ2S7WSBM

46

[IpoBOIHUKH, TUDTIEKTPUKH U
MOJTYITPOBOJTHUKH. 3aKOH COXPAHECHHS
3JIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiictBue 3aps10B. 3aK0OH
Kynona. Touyeunslii 21eKTpUUIECKUN
3apsiz

https://m.edsoo.ru/5U3BUOTHH

48

Harpsx€HHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnmn cynepnosunuu
ANIEKTPUYECKUX NoJeH. JInnun
HaIpPsHKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

Pabora cun QJICKTPOCTATUYICCKOTI'O

https://m.edsoo.ru/VVOPD9ASLF



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF

50

o1

52

53

nois. [Torennuan. PasHocTb
MOTEHIINAJIOB

[TpOBOIHUKY U TUIJIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
JusnexTpuyeckas MpOHUIIAEMOCTb
OnekrpoéMkocTs. Konnencatop
DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHJIeHCcaTopa

JlabopaTtopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

https://m.edso0.ru/12P253127

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

55

56

57

[IpuHuI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arnapara, CTpyMHOro pUHTEpa.
DneKTpocTaTUIECKast 3allnTa.
3a3eMileHHE AIEKTPONpUuOOpOB

DIIEKTPUYECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma J1s
ydacTKa 1enu

[TocnenoBarenpHOE, TapaUIEIBHOE,
CMEIIaHHOE COEAMHEHUE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB JIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

https://m.edso0.ru/H3Q9PNHYY

https://m.edso0.ru/D6Y72A4B7

https://m.edso00.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckon nenu. Koporkoe
3aMblikaHue. JlaboparopHas padora
«M3mepenune DJIC ucTouHNKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

59

60

61

PesepBHblii ypok. KoHTpoabHas
pabora o Teme "DneKTpoIuHaMHuKa"
/ Bcepoccuiickas mpoBepoOvHast
pabora

Ob6o06maromuit ypox
«DNeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

https://m.edsoo.ru/MFMG6EIE5X

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/WMNNBQL9H

62

63

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynpoBoaHUKH, UX COOCTBEHHAS U
IpUMecHas poBoAUMOCThb. CBoiicTBa
p—~n-niepexoa.
[TorynpoBOTHUKOBBIE TPUOOPHI

https://m.edso0.ru/4CCYCJ785

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS] TUCCOLHALINS.
DnexTpoaus

https://m.edsoo.ru/QUOQUWV91

65

66

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITeNIbHBIN pa3psi.
Moanus. I1na3zma

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0€3011aCHOCTH

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

67

KonTpomnpHas pabota mo Teme
«9nexkrpocraruka. [locTosHHBIN
ANEKTPUYECKUN TOK. TOKHU B
Pa3IMYHBIX Cpefax»

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

PesepBHbIil ypok. O000IIarommii
ypok 1o reMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11 KJIACC

1 https://m.edsoo.ru/HLOAT6SNU

68 5 4

Ne

u/n Tema ypoka

KoanyecTBo 4acoB

Hara JJIeKTPOHHBbIE HU(PPOBLIE

Konrpouanunie IIpakrnyeckue
p p u3ydyeHusi 00Opa3oBaTe/ibHbIE Pecypchl

Beero padoThI padoThI

ITocTossHHBIC MarHuThHl U UX
B3anmMoecTBHe. MaruuTHOE 1oJe.
Bekrop maruutHOM MHAYKUUU. JInHUN
MarHUTHOW UHAYKUWH

MarnuTtHoO€e 1ojie TPOBOHUKA C
ToKkOM. OmBIT DpcTena.
BzaumopencTeue npoBOAHUKOB C
TOKOM

JlaGopaTtopHast pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM»

1 https://m.edsoo0.ru/4DMOY IIN6

1 https://m.edsoo0.ru/1L5CT47FX

1 1 https://m.edsoo.ru/HGHXLNLRZ

JlelicTBMEe MarHUTHOTO IIOJIS Ha

NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGopatopHas paboTa

«Hccnenosanue neicTBUA

MOCTOSIHHOTO MarHuTa Ha pamMKy ¢

TOKOM)

JleficTBME MarHMuTHOTO MOJISI Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY.
Cwua Jlopenma. PaGoTa cutbt

1 1 03.09.26  https://m.edsoo.ru/UVHDISEX4

1 07.09.26  https://m.edsoo.ru/7TABZQGQC9



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

Jlopenua

OnexkTpoMarHuTHast UHAyKIus. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
uHaykuuu Papanest

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
AJIIEKTPOMATHUTHON UHAYKITUN

NuaykTuBHOCTS. SBIEHUE
camounaykiuu. 3/1C caMoMHayKIUU.
DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE 10JIE

08.09.26

10.09.26

https://m.edsoo.ru/VVA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo0.ru/EOTONSAEA

TexHuyeckue ycTporucTBa U X
MIPUMEHEHHUE: TOCTOSTHHBIC MATHUTHI,
3JIEKTPOMATrHUTBI, SJIEKTPOABUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06maromuii ypok «MaraHutHoe
nosie. DNeKTPOMAarHuTHAsT HHAYKITUS

https://m.edso0.ru/CO0B05BGMC

11

KonTponbhas pabota mo Teme
«Mar"uTHoe 1oJI€e.
DJIEKTPOMarHUTHasE UHIYKIUS»

https://m.edso00.ru/8X637ELEU

12

CBo0Oo1HBIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHEpruu

https://m.edsoo0.ru/9Y6GYWEVP

13

14

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JUTHHBI HUTH ¥ MACCHI TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

nacaJIbHOM KoJie0aTeIbHOM KOHTYPCE.
Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEIbHOM KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[TpencraBieHre O 3aTyXarOIIHX
KoseOaHusX. BeIHyKIeHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BreiHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsbIit Tok. CHHYCOU1aTbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJJHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HanpsHKEHUs

https://m.edsoo.ru/VDEY XRVUI

18

19

Tpancdopmarop. [IpousBocTBo,
nepeaaya u norpediieHue
JIEKTPUYECKON SHEPTUU

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUU JJIEKTpoliepesay

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPI M.
KynbpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKU3HU

https://m.edsoo.ru/3DUNYKWNO

21

22

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocThb
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
HonepeqHLIe " IPOAOJIbHBIC BOJIHEBI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z82706V70



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

3ByKa. Beicora ToHa. TemOp 3Byka

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [lkana
AIIEKTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[TpuHIUTIBI paTUOCBS3U U
TeneBuaeHus. Pazsurue cpencts
cBsa3u. Paguorokarmust

https://m.edso00.ru/2WQTSLGLV

25

26

KoHntpoinbnas padora «Konebanus u
BOJTHBID)

[IpsimonuHENHOE pacpoOCTpaHEHUE
CBETa B OJHOPOJHOU Cpejie.
Toueunslii ICTOYHUK cBeTa. JIyd
CBeTa

https://m.edsoo.ru/IHURONS0B

https://m.edsoo.ru/HUF74NDOW

27

28

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [locTpoenue
M300paXEHUH B IJIOCKOM 3€pKaje

[Ipenomnenue ceera. I[lonHoe
BHYTpEHHee oTpakeHue. [IpenenpHblii
yToJI IIOJIHOTO BHYTPEHHETO
OTpaXKEHHUs

https://m.edsoo.ru/IMBKQM?22Z

https://m.edsoo.ru/V49RISTRN

29

30

31

32

JlaGopatopHas pabota «3mepenue
IIOKa3aTeNsl MPETIOMIICHHS CTEKIIa)

JIunzel. [loctpoenue nzobpaxenuii B
nuH3e. DopMysa TOHKOU JIMH3BL.
YBennueHue JIMH3bI

JlaGopaTtopHast pabota
«HccnenoBanue CBOMCTB
U300paXeHUH B TMH3AX»

Hucnepcus cBera. CoxXHbINA COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabota «HabmroeHue nucnepcuu
CBETa»

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo0.ru/Q1ZCMW2980

https://m.edsoo.ru/KOOWVKE11



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11

33

34

WNuTtepdepennus cBera. Judpakmms
cBeta. [ludpakinuonnas pemeéTka
[TonepeyHOCTH CBETOBBIX BOJIH.
[Monsipuzanus cBera

https://m.edsoo0.ru/C8LCRSEJI

https://m.edso00.ru/Q2118XY0OJ

35

36

Onrruueckue mpuOOphl M YCTPOUCTBA U
YCIIOBUS MX O€30MacCHOT0 MPUMEHEHUS

I'panu1pl MpUMEHUMOCTH
KJIACCMYECKOM MexaHuKH. IlocTymnarsl
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

https://m.edso00.ru/M5127JYGT

https://m.edso0.ru/P8GBI9FJ5N

37

OTHOCHUTENBHOCTDh OJJTHOBPEMEHHOCTH.
3ame1sieHne BpEeMEHH U COKpaIleHUE
JUIMHBI

https://m.edsoo.ru/0VLMCNG6B2

38

39

40

DHeprus U UMIYJIbC PEISITUBUCTCKOM
gacTtuubl. CBA3b MacChl ¢ YHEPTUEN U
UMIYJIbCOM. DHEPIHUs MOKOS

KonTponbhnas padora «Onrtuka.
OcHOBBI cIENMANIBHOM TeopUn
OTHOCHUTEIILHOCTH»

®otonbl. Dopmyna [Mnanka. DHeprus
U UMITYJIbC (pOTOHA

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCTIE0BaHNE
dotoaddekra. OnbiTer A. I
CroneroBa

https://m.edso00.ru/PGL5XXSRO

42

3akoHbl poTodddexra. YpaBHeHHE
DitHmreitna s hotodrddexra.
«Kpacnas rpanuna» gorosdppexra

https://m.edso0.ru/YLCK770G8

43

44

Janenne ceera. OnbiTol I1. H.
JlebeneBa. XMMHYECKOE NEHCTBHUE
cBeTa

TexHu4eckue ycTpoucTsa u
[IPAaKTUYECKOE IPUMEHEHUE:!

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M

45

dboTos1eMeHT, GOTOIATUHK,
CoJTHEYHast OaTapesi, CBETO IO/

Perenne 3agau 1mo reMe «I1eMEHTHI
KBAaHTOBOW OITTUKW

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona. OnbITEI
Pesepdopna mo paccessHHIO 0-9aCTHIL.
[TnaneTapHas Mozenas aToma

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

https://m.edso0.ru/6 X7GFHZ9X

48

Wznyuenue u noraoiieHne GOTOHOB
IpY TIEPEX0/Ie aToMa C OJJTHOTO YPOBHS
SHEPruu Ha Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BousiHoBBIE CBOMCTBa yacTull. BosHbI
ne bpoits. Kopriyckynsipao-
BOJIHOBOM nyasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpeneneHuto cocrasa
PaJMOaKTHBHOTO M3ITy4SHUS

https://m.edso0.ru/TSJFUU3TP

51

52

CsoticTBa anbda-, 6era-, ramma-
u3lydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpPTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

https://m.edsoo0.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepublie peakuuu. A nepHbii
peaxTop. [Ipobnemsl, TepCreKTUBHI,
AKOJIOTUYECKHUE ACIEKThI SAEPHOM
DHEPrETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble YacTULIbl. OTKpPBITHE

https://m.edso0.ru/SUC62U40A



https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPErucTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
bu3nyeCcKOil KapTUHBI MUPa»

55

56

Otansl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHUE acTpOHOMHUH. Bun
3BE€31HOTO HeOa. Co3Be3 U, IPKHE
3BE3/1bl, IUIAHETHI, UX BUIAUMOE
nemkenne. CoHeyHas CUCTEMA

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk sHeprun CosiHiia v 3BE311

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

57

58

59

3BE31bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeIOBAaTEIbHOCTH. BHYTpeHHEee
cTpoenue 3B€311. CoBpeMEHHbIE
MPEJICTABICHHS O TPOUCXO0XKICHUHU H
spoyronuy CoHIa U 3BE3

Mieynsiii [1yte — Hama I'anakTuka.
[Tonoxenne u aBmxenue ConHia B
INamakTtuke. I'anaktuku. YEpHble
JBIPBI B IAPAX TAIAKTUK

Bcenennas. Paz0Oeranue rajakThk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

https://m.edso00.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

60

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

https://m.edsoo.ru/LJIHNL2MCF

61

62

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o0matromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U

https://m.edso00.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

63

64

ATUYECKOH cdepax AesTeTbHOCTH
4eJI0BeKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o6maromuii ypok. Ponb
bu3rIecKoit Teopuu B GOPMHUPOBAHUH
IpeCTaBICHUN O HPU3NIECKOM
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

65

66

O6o6maromuit ypok. Mecrto
($u3nyecKoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE
PesepBHBI ypok. MarHuTHOE 110JIE.
ONEKTPOMAarHuTHAas HHIAYKIHS

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CHeIMAalbHOI Teopun
OTHOCHUTEILHOCTH

Pesepnnrit ypok. KBantoBas dusuka.
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHON ITPOI' PAMMBI

10 KUIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
ponep 00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJbTara
JleMOHCTpHUpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKHU B
10.1 (dbopMHpOBaHNN COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B Pa3BUTHH

COBPEMEHHOUN TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOUN JAEATEILHOCTH
Jroaei
Y4YuTBHIBaTh TPAHUIIBI MPUMEHEHHS U3YYCHHBIX (PU3MYECKUX MOIEIICH:
MaTepuagbHas TOYKa, HHEePIHAIbHAs CUCTEMa OTCUETa, aOCOTIOTHO
10.2 TBEPIOE TEJO, UACATBHBIN T'a3; MOJICIIM CTPOCHHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJ, TOYEUHBIN JICKTPUUECKUH 3aps]l — IIPU PELLICHUH
bu3HYeCcKuX 3a1a4

Pacno3naBath pusnueckue sBiaeHUs (MPOIECChl) M OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KHHETUIECKOW TEOPUHU
CTPOCHHMSI BEIIECTBA U 3JICKTPOJMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABI)KEHUE, CBOOOHOE TTaIeHNe
TeJ, TBUKCHHE 10 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE TEIT;
g dy3usi, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KHUAKOCTEH 1 TBEPABIX
TEJ, U3MEHEHUE 00bEMA TeJ NMPU HarpeBaHUH (OXJIAKICHHUH ), TEILIOBOE
paBHOBECHE, HCTIAPEHUE, KOHICHCAIHS, IABICHNUE, KPUCTAJUTH 31U,
KHIICHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHHS ra3a MpH ero
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXK/y ITapaMeTpaMu
COCTOSIHMSI Ta3a B U30IPOIECCax; AIEKTPU3ALUS TN, B3aUMOJICHCTBHE
3apsI0B
OnwuceIBaTh MEXaHUYECKOE JBM)KEHUE, UCTIONB3Ys (PU3NIECKHE
BEJIMYMHBI: KOOPJIUHATA, MTyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CHiIa, IMITYJIbC Tella, KHHETHYECKasi SHepTrus,
MOTEHIIUAIbHAs SHEePTUs, MEXaHUYeCcKasi paboTa, MEXaHU4YeCKas
MOIITHOCTb; TP OTIMCAHUH MPABHIILHO TPAKTOBATH (PU3NIECKUN CMBICIT
WCIOJIb3YEMBIX BEIMYUH, X 0003HAYECHUS U €AUHUIIBI, HAXOIUTh
(bopMyITBI, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTUMHU
BEIIMYMHAMU

10.3

10.4

OnuceiBaTh U3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBICHMUS,
UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: JaBIICHUE Ta3a, TEMIIepaTypa,
CpeIHssl KUHETHYECKasi SHEPTUsl XaOTUYECKOT0 IBUKEHHS MOJIEKYI,
CpeIHEeKBaIpaTUYHAS] CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI,
10.5 BHYTpEHHs SHEeprusi, paboTa raza, Kodp(UIUEHT MM0JIE3HOTO AeHCTBUS
TEIUIOBOTO JIBUTATEIIS; TPH ONUCAHUH MTPABMIIEHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCIIOIB3YEMBIX BEIMYUH, UX 0003HAYECHUS U
€IMHUIIBI, HAXOJIUTh (POPMYITBI, CBA3BIBAIOIINE TaHHYIO (DU3UIECKYIO
BEJIMYMHY C APYTUMHU BEJIHMUYUHAM

OnuceIBaTh H3y4EHHBIE SJIEKTPUUECKUE CBOMCTBA BEIECTBA U
JIEKTPUUECKUE SABJIEHUS (IIPOLIECCHI), UCIIOB3Ys (hru3nyecKue
BEJIMYUHBI: JIEKTPUYECKHUN 3apsijl, JEKTPUIECKOE MOJIE,
HaIpPsHKEHHOCTB M0JIs, TOTEHIUAJI, Pa3HOCTh ITOTEHIIMAJIOB; IIPU

10.6




OMMCAaHUU MPABUIBLHO TPAKTOBATH (PU3MUECKHIT CMBICI UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI; YKA3bIBaTh (hOPMYJIbI,
CBSI3BIBAIOIIME IAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU

10.7

aHAJM3UPOBaTh (PU3MUYECKHE ITPOLECCHI U SBJICHUS, UCIIOIIb3Ys
¢bu3nveckre 3aKOHbI ¥ IPUHIUIIBL: 3aKOH BCEMUPHOTO TATOTeHus, |, 11 1
I11 3axonb! HploTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKON 3HEPruM, 3aKOH
COXpaHEHMsI UMITYJIbCA, IPUHLUI CYNEPIIO3ULIUN CHII, IPUHLIUIT
PaBHOIIPAaBUS UHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYIIIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBA3b
CpeaHel KHHEeTUYECKON SHEPTUH TEIUIOBOTO JIBMKEHHS MOJIEKYJI C
a0COJIIOTHOW TeMITepaTypol, MEPBbIN 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpPaHEeHMsI ANEKTPUUECKOro 3apsia, 3akoH KynoHa; npu 3Tom
pa3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE
BBIP)KEHUE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHITh OCHOBHBIE TIPUHITUIIBI JICHCTBHS MAIITUH, PUOOPOB U
TEXHUUYECKUX YCTPONCTB; pa3inyaTh YCIOBUS UX 0€30IaCHOTO
HCMOJIb30BAHUS B IOBCEAHEBHOM KU3HU

BrmmomaaTe OKCIICPUMCHTBI 11O UCCICAOBAHNIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUH U
IPOLIECCOB C UCIIOIB30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHHI; TIPH
3TOM (OpPMYIIMPOBaATh MpodiIeMy (3a/1a4y) U THIIOTE3Y Y4eOHOTO
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUS,
IPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

OcymiecTBIATh NPSMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKIX BEIHYNH,
IPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIIOCO0 U3MEPEHMS U HCII0JIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKHU NIOTPEMIHOCTEN U3MEPEHHM

HccnenoBaTh 3aBHCUMOCTH MEXKAY (PH3NIECKUMU BETMUNHAMH C
WCIIO0JIb30BAHUEM IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOIYYEHHONW 3aBUCUMOCTH
bu3MYECKUX BENWYHH B BUJIE TAOIHUI] U TpaUKOB, JeNaTh BHIBOIBI MO
pe3yiabpTaTaM UCCIIEI0BAHMS

CobutoiaTh paBuiia 6€30MacHOro Tpyaa Mpy MPOBEICHUH
UCCJIEIOBAaHHM B paMKax y4eOHOT0 dKCIepuMeHTa, yaeOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 00OPYIOBAHHUS

10.13

PemaTs pacuérHble 3a/1auM ¢ IBHO 3aJJaHHOU (PU3MUYECKOI MOJEIbIO,
UCTIONB3Ys PU3NYECKHE 3aKOHBI M IPUHIUIIBI; HA OCHOBE aHAJIN3a
YCJIOBHS 3371a4H BBIOUPATh (PU3UYECKYIO MOJIEIb, BBIACIATH (PU3MUECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE JUTsl €€ pelIeHus], TPOBOUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaUeHUs (pU3nuecKoi
BEJIMYUHBI

10.14

Pemarte kauecTBEHHBIE 3a1aUH: BBICTPAUBATh JJOTUYECKU
HEMPOTUBOPEUHBYIO LIETIOYKY PACCYKIECHUM C OMIOPON HA U3YUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UIECKHE SIBICHUS

10.15

Hcnonb30BaTh Npu pelieHUuH yueOHbIX 3a7a4 COBPEMEHHbIE
MH(OPMAaLIMOHHBIE TEXHOJIOTUH I TOUCKA, CTPYKTYPUPOBAHMUSI,
UHTEpIpEeTaLiU U MIPEICTaBICHNUs yueOHOM U HAYUHO-TIONYIISIPHON
uH(pOpMalnH, MOJYYEHHON U3 Pa3IMUHBIX UICTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJTyYaeMyro HH(OpMaIuio



10.16

[TpuBOAUTE MPUMEPHI BKJIA1a POCCUHCKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, O0BSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

10.18

11 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

111

Hcrnosnp30BaTh TEOpETHYESCKIE 3HAHUS IO (PU3UKE B TIOBCEAHEBHOM
KHU3HH I o0ecrieyeHns 6€30MaCHOCTH MPpU 00paleHn ¢ pudopamu u
TEXHUYECKHMH YCTPOHCTBAMHU, ISl COXPAHEHHUS 30POBbBS U
COOJTIOICHUS] HOPM KOJIOTHYECKOT0 OBEJICHUS B OKPY’KaIoOLIeH cpene

PaGoTaTh B rpymme ¢ BHINOIHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIIHOHATIBHO PACTIPEACIAThH
00s13aHHOCTH U IJIAHUPOBAThH JAESITEIbHOCTh B HECTAHJAPTHBIX
CUTYallUsIX, aIeKBaTHO OLIEHUBATh BKJIaJ KaXK/10I0 U3 YYaCTHUKOB
TPYIIIBI B pellIeHuEe paccMaTpUBaeMoi mpoodIeMbl

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHEero 001ero 00pazoBaHus

JleMOHCTpHPOBATh HA TIPEMEPaX POJb U MECTO (PU3UKH B
(dhopMUPOBaHUH COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B PAKTUYECKOMN JAEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTD U €AMHCTBO (PU3HYECKOM KapTHUHBI MUPa

11.2

Y4YuTHIBaThH rpaHulbl HPUMCHCHUA N3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH:
TOYCYHBIN BHGKTpI/I‘ICCKI/Iﬁ 3apsan, AacpHad MOACIIb aTOMA, HYKJIOHHAs
MOJCJIb aTOMHOTI'O sA[pa IIpu pClICHUN (1)I/ISH‘{CCKI/IX 3aJa4

11.3

11.4

PacnoznaBate pusnyeckue ssBiieHUs! (MMPOIECChI) U OOBACHITH X Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKN ¥ KBAHTOBOW (DU3UKU:
3JIEKTpUUECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMUUECKOE,
MarHUTHOE JIEHCTBHSI TOKA, B3aUMO/JICHICTBAE MarHUTOB,
3JIEKTPOMAarHuTHas MHAYKLUS, 1eCTBUE MAarHUTHOTO IOJIs Ha
MIPOBOJTHUK C TOKOM U JIBUKYIIUKCS 3apsi], JIIEKTPOMarHUTHBIE
Kosie0aHUs U BOJIHBI, IPSIMOJIMHEIHOE paclpocTpaHeHHe CBeTa,
OTpaKeHHeE, IpeIoMIIEHIE, MHTepPepeHITHs, TU(DPAKIIS 1 TOIAPU3AIUL
CBeTa, Iucnepcus cera, poroanekrpuueckuit apdekr (poroapdexr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE TMHEWYATOTO CIIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaIMOAKTUBHOCTh

OnuceIBaTh U3y4YE€HHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE,
MarHMTHBIE, ONTUYECKHE, DIIEKTPUIECKYIO IPOBOAMMOCTD Pa3IMYHbIX
Cpell) U ANEKTPOMArHUTHBIE IBJIEHUS (TPOLIECCHI), UCIIOB3YS
¢bu3nyecKkre BEIMUMHBI: AIEKTPUUECKUH 3aps, CHla TOKa,
UIEKTPUUECKOE HANPSKEHUE, IEKTPHUECKOE COIIPOTUBIIEHUE, PA3HOCTD
noreHuanos, 3J1C, pabora TOKa, HHIYKIIMS MAarHUTHOTO TOJIs, CHIIa
Awmrniepa, cuna JIopeHna, H”HIYKTUBHOCTb KaTYyIIKH, SHEPT U
AJIEKTPUUYECKOTO U MAarHUTHOTO IMOJIEH, MEpUOoJI M YacToTa KoyieOaHui B
KoJsie0aTenbHOM KOHTYpE, 3apsi/l M CHJIa TOKA B IIpoliecce
rapMOHUYECKUX 3JEKTPOMArHUTHBIX Koe0aHul, pOKYCHOE paccTOsIHUE
Y ONITUYECKasi CHJIa JIMH3bL; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCTIONIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U
€IMHMUIIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO




BCIMYHHY C APYTUMH BCIUYNHAMHA

115

11.6

OnuceiBaTh U3y4ECHHBIC KBAHTOBBIC SIBJICHUS U TPOIIECCHI, UCIIOJIB3Ys
(bU3NYEeCKUEe BETUYHHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M YaCTOTA CBETA, YHEPTHUS M UMITYJIbC (DOTOHA, TIEPUOJT
MOJTypacmaa, SHEPTHsl CBSI3M ATOMHBIX sJIep; IPH OMUCAHUN
MPaBHIIBHO TPAKTOBATh PU3NUCCKHI CMBICI UCTIOIb3YEMbIX BEIUYHH,
X 0003HAYCHUS U €AMHUIIBL, YKA3bIBaTh ()OPMYIIbI, CBS3bIBAIOIIHE
TaHHYIO (PM3HYECKYIO BEIIMUUHY C APYTUMHU BETHUYNHAMU, BBIYHCIISATH
3Ha4YCHHE (PU3NUECKON BETUIMHBI

AHanu3upoBaTh (pU3HMUECKUE NTPOLECCHI U SBIECHHUS, UCIIOIb3YsI
¢u3nveckre 3aKOHbI ¥ IPUHIUIBL: 3aKOH OMa, 3aKOHBI
II0CJIEI0BATENBHOIO U APAJJIEIbHOTO COEJMHEHUS IIPOBOJHHUKOB,
3aKkoH J[>xoyis — JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM UHAYKIIMY, 3aKOH
IPSIMOJINHEHHOTO pacpOCTPaHEHUs! CBETA, 3aKOHBI OTPa)KEHUsI CBETA,
3aKOHBI IPEJIOMIICHUS CBETA, ypaBHEHHE DUWHIITEHHA U1t hoTod(dexTa,
3aKOH COXPaHEHHUs SHEPTUH, 3aKOH COXPaHEHMsI UMITYJIbCa, 3aKOH
COXPAHEHUs NIEKTPUYECKOIO 3apsija, 3aKOH COXPAHEHUs MacCOBOIO
quciia, NocTyaaTsl bopa, 3aK0H paJuoakTUBHOIO paciaja; npu 3TOM
pa3nu4aTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE
BBIpaXXEHHE U yCIOBHs (FPaHULbI, 00JACTH) IPUMEHUMOCTH

11.7

11.8

Onpenensars HalpaBIeHUE BEKTOPA NHAYKIIMM MarHUTHOTO TOJIS
IIPOBOJHMKA C TOKOM, CUJIbl AMnepa u cuiibl JIopeHna

CTpouTh 1 ONUCHIBATh H300pAKEHUE, CO3/1aBAEMOE TNIOCKHM 3€PKaJIOM,
TOHKOW JIMH301

11.9

BBINONHATE 3KCTIEPUMEHTBI TI0 UCCIIEIOBAaHUIO (PU3HUECKUX SBICHUHN U
MIPOIIECCOB C UCIOJIb30BAHUEM MIPSIMBIX U KOCBEHHBIX U3MEPCHHIA; IPU
3TOM (hopMynupoBaTh npodiaeMy (3a7ady) U TUIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pynOBaHUsl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI

11.10

Ocy1iecTBIATh NpsSMbIe U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMPATh ONTUMAIbHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BATh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH C UCTIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH; TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUPOBATh PE3yAbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM
HCCIEIOBAHUS

Cobmronats npaBuia 0€300aCHOTO TPpy/Ja IPHU MPOBEIECHUH
uccae0oBaHUM B paMKaxX y4eOHOTro SKCIepUMeHTa, yueOHo-
HCCJIE0BATENbCKON U MPOEKTHON AESITETbHOCTH C UCIOJIb30BAHUEM
WU3MEPUTENBHBIX YCTPOICTB U J1a00PaTOPHOTO 000PYIOBaHUS

11.13

11.14

Pematp pacuérHbie 3a/1a4M ¢ IBHO 3aJaHHOU (hU3HUECKOI MOJEINbIO,
WCTIONB3Ys (PM3UUECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAIN3a
yCIIOBUS 3a7]aud BEIOUPATh (PU3UIECKYIO MOJEIb, BBIICIITh (PHU3UIECKIE
BEJIMYUHBI 1 POPMYIIBI, HEOOXOAUMBIE TSI €€ pEeIeHus, TPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTH MOTYYEHHOTO 3HAYCHUS (PpU3ndecKoi
BEJIMYNHBI

Pemrate xauecTBEeHHBIE 3aaa4u: BbICTPANBATh JJOTUUCCKU




HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIEHUHN C ONOPOI Ha U3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

Hcnonp30Bath Ipy pelIeHNN y4eOHBIX 3a/1a4 COBPEMEHHbIE

MH(pOPMAaLMOHHbIE TEXHOJIOTUH U1 IOUCKA, CTPYKTYPUPOBAHHUS,
11.15 MHTEPIPETAINU U MIPEJICTABICHHUS yUeOHON U HAYYHO-TIONMYJISIPHON

uHpOpMalNY, MOJIYYeHHON U3 Pa3IMYHbIX HCTOYHUKOB; KpDUTUYECKH

aHAJM3UPOBAThH MOJTydaeMyr0 HH(POPMAITUIO

OOBSICHATH PUHLMIIBI JEHCTBUS MALIMH, IPUOOPOB U TEXHUYECKUX

11.16 YCTPOMCTB; pa3nuyarh yCcIOBUs UX O€30MACHOTO HCIIOIb30BaHUS B
IIOBCETHEBHOH JKU3HU

[TpuBOaUTE MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apYOEKHBIX YIEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOILIECCOB OKPYKAIOILETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HKE B IIOBCEAHEBHOM
KHU3HH I o0ecTieyeHns O€30MaCHOCTH MTPpH 00palIeHnH ¢ MpudopamMu 1
TEXHUYECKMMHU yCTPOICTBaMU, Ul COXPaHEHUsI 310pPOBbsI U
COOJIIO/ICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpene

11.18

PabGotath B rpymIe ¢ BBIMOIHEHUEM PA3INYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy rPYIIIbL, PALIMOHAIEHO PACHIPEIENIATH 00SI3aHHOCTH

1119 U IJIAHUPOBATD ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYyAllUAX, a[ICKBATHO
OLIEHUBATh BKJIA/l KaXKI0TO U3 YUaCTHUKOB TPYIIIILI B PELICHHE
paccMaTpuBaeMoil mpoOIeMbl

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon Konx nposepsiemoro
pasjena  3JieMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

®usuka — Hayka o nmpupoae. Hayunsle MeTo bl
MO3HAHUs OKpyKarouero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (U3HKE

11

1 MopenupoBanue GU3NIECKUX SBICHUN U
nporeccoB. Hayunsie runoressl. @uznueckue
3aKOHBI U TeopuH. [ paHHIIBI TPUMEHUMOCTH
1.2 ¢u3nueckux 3akoHOB. [IpyHIMIT COOTBETCTBUSI.
Ponb 1 MecTo usuku B popMupoBaHun
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
MPAKTUYECKOU JIEATETLHOCTH JIIOICH

2 MEXAHUKA
KMHEMATHKA

21 Mexanundeckoe aBrxkeHne. OTHOCHTENbHOCTh
211 MeXaHu4deckoro nsmxkenna. Cucrema orcyéra.

Tpaexropus



[epemernienue, CKOPOCTh (CPEIHsISE CKOPOCTB,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE

2.1.2 MaTepUaIbHON TOYKH, UX MPOEKIIMH HA OCH
cucTeMbl KoopauHat. CIoKeHUE mepeMenieHni
U CIIOKEHHE CKOPOCTEH

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
npsiMosinHeitHoe nBruxenue. ['papukn

2.1.3 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI,
MyTH U NIEPEMEIIECHUS MaTEPUATBHON TOYKU OT
BpEMEHU

CBobOogHOe nazieHne. Y CKopeHrue CBOOOIHOTO
naJicHus

214

Kpuonuneiinoe npuxenue. PaBHomepHoe
JBUKCHUE MaTEPUAITLHOU TOYKH 110

215 OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
ckopocts. [lepuon un yacrora.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE

TexHuveckue ycTpoiicTBa: CIUIOMETP,
2.1.6 JIBUKEHHE CHApSI/I0B, LIEMHbIE U pEMEHHbBIE
nepenadn

[IpakTrueckue pabotel. 3mMepeHue
MTHOBEHHOH ckopocTh. MccnenoBanne
COOTHOIIEHUS MKy MYTSIMH, IPOUICHHBIMU
TEJIOM 3a MOCJIeIOBATEIbHbIC PaBHbIC

2.1.7 MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM
Hynto. M3ydyenue qBuKeHUs IIapuKa B BI3KOH
KUAKOCTU. M3yuenune NBMKCHUS Tea,
OpOIIIEHHOTO TOPU30HTAIEHO

JMHAMUKA
[IpuHnnn otHOCUTENBHOCTH ["anmunes. IlepBerii
2.2.1 3akoH HproToHa. MHepuuanbHble CUCTEMBI
oTcyéra
2.2.2 Macca Tena. Cuna. [IpuHImn cyneprno3uium cui
Bropoii 3akoH HeroToHa 151 MaTeprabHON
TOYKH B MHEPIIMAIBHOMN CHCTEME OTCUETA
2.2.3 .
(UCO). Tpernii 3akon HeroToHa st
MaTEpUaIbHBIX TOYEK
294 3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH.
[lepBas kocMHuueckas ckopocThb. Bec tena
2.2.5 Cuita ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
296 CKOJIbJKEHUS U CUJIa TPEHUS MOKOS.
o Koadduuuent tpenus. Cusia cOnpoTHBICHHS
IIPH IBUYKEHUH TeJla B )KUJKOCTH UJIU rase
297 [ToctynarenbHoe U BpalareiabHOE ABMKEHHE

abCoOJIIOTHO TBEPJOTO Tena



2.3

3.1

2.2.8

MoOMeHT cuiIbl OTHOCUTEIBLHO OCH BPAILEHUSI.
[liieuo cumel. YciioBust paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

2.2.10

3AKOHBI COXPAHEHNA B

231

2.3.2

Texunyeckne YCTPOﬁCTBaZ IIOJIIHITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Mpaktrueckue padboThl. M3ydeHue ABHKCHUS
OpycKa 1Mo HaKJIOHHOH IJIOCKOCTH TIOT
JICWCTBHEM HECKOJIBbKHX chil. MccenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B
neopMupyeMOi IPYKUHE U PE3UHOBOM
o0pasie, OT BeTMYMUHBI UX Ae(opmMarium.
HccnenoBanue yCioBHid paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAICHUS

MEXAHUKE

NMnynbsc MmaTepualbHOM TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. MIMITysbC cuibl U
M3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHeHus umiynbca B UCO.
PeakTHBHOE IBHXKECHUE

2.3.3

Pabora cuiet

234
2.3.5

MoIHOCTh CHIBI

Kunernueckast sHEprus MaTepruagbHON TOUKH.
Teopema 0 KHHETHYECKON PHEPTUU

2.3.6

2.3.7

[TotenumanwsHas sueprus. [lorenunanpHas
SHEPTUs YyIpyro A1epOPpMUPOBAHHON MPYKUHBI.
[ToTenuuansHas sHeprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

HOTCHIII/IaJ'[I)HI)Ie M HCIIOTCHIUAJIbHBIC CUJIBI.
CBs3b pa6OTLI HCIMMOTCHIIMAJIBbHBIX CUJI C
H3MCHEHHEM MEXaHHISCKOM OHEPTHUU CUCTEMbL
Tell. 3aK0OH COXPAHCHUA MEXaHUYEeCKOH SHEPTUn

2.3.8

YprrI/Ie 1 HECYIIPYTHUEC CTOJIKHOBCHU A

2.3.9

2.3.10

TexHn4eckue ycTpoucTBa: ABUKEHUE PAKET,
BOJOMET, KOTEep, NPYKUHHBINA TUCTOJIET

[IpakTuyeckue pabotel. 3yuenue cBsizu
CKOPOCTEH TeJ NPU HEYIIPYTOM yJape.
HccnenoBanue cBs3U pabOThI CUITBI €
M3MEHEHNEM MEXaHWYECKON YHEPTUHU Tela

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKO TEOPUU

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
KHMHETUYECKOM TEOpUU. bpoyHOBCKOE JBUKEHUE.

311 Hudbdysusa. Xapakrep IBIKSHHS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Mopenu cTpoeHuUs Ta30B, KUAKOCTEH U TBEPIBIX
3.1.2 TEJI U 00OBSICHEHNE CBOMCTB BEIECTBA HA OCHOBE

ITUX MoJeNlel



3.2

3.13

3.14

Macca monekysn. KoauyecTBo BemecTsa.
[TocTostnuast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenscust

3.15

3.1.6

3.1.7

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
UJeaJIbHOTO Ta3a

AOcomoTHas TemMrepaTypa Kak Mepa cpeiHen
KHUHETUYECKOM SHEPTrUu TEIJIOBOTO JBUKECHUS
yacTtull ra3a. [llkana remneparyp KenbBuna
VYpasuenue Knaneiipona — Menneneea. 3akoH
JanpToHa

3.18

I"azoBbie 3akoHbI. M30Mpoliecchl B HaealbHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA!
M30TepMa, U30X0pa, n3obapa

3.19

3.1.10

TexHUUecKue yCTpOrUCTBa: TEPMOMETD,
OGapometp

[IpakTuueckue padotsl. I3Mepenne maccel
BO3/lyXa B KIacCHOM KomHare. MccienoBanue
3aBUCUMOCTH MEKIy lTapaMeTpaMH COCTOSHUS
Pa3peKEHHOT 0 Ta3a

OCHOBbI TEPMOJIMHAMUKA

3.2.1

3.2.2

TepmoauHamMuueckas cuctema. BHyTpeHHsIs
9HEPrus TEPMOJAUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUs

Konunuecto temnotel u pabota. BHyTpeHHss
SHEprus 0JIHOATOMHOI'O HJE€aJbHOI0 rasa

3.2.3

3.24

Bunel reruionepenaun: TENIONPOBOAHOCT,
KOHBEKIIHs, H3iIydeHue. TermoéMKocTh Tena.
VY aennHas TEIIOEMKOCTD BelecTBa. Pacuér
KOJINYECTBA TEIJIOTHI MPH TETUIONEPEIaue

IIepBb1it 3ak0H TepMoanHamMuky. [Ipumenenue
IIEPBOI0 3aKOHA TEPMOJAUHAMUKH K
n3onpoueccam. ['paduueckas narepnperanus
paboThI raza

3.25

3.2.6

Ternnossle MamuHebL. [IprHIMNBL AEHCTBUA
TeIuIoBbIX MamuH. [IpeoOpa3oBanus SHEPTUH B
TerIoBeIX MamuHax. Koadduiment nonesnoro
nevictus (nanee — KI1J1) TenioBoii MamyiHEIL.
wukn Kapno u ero KITJ{

BTtopoii 3aKk0H TEpMOAVHAMUKH.
HeoOpaTtumocTs mpo1ieccoB B MpHUpoO/Ie.
TermoBrle IBUTATETN. DKOJOTHUECKIE
MPOOJIEMBI TETIOIHEPTETUKH

3.2.7

TexHuueckue yCTpouCTBa: IBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBON XOJOAUIILHHUK,
KOHAULMOHED



3.2.8

[IpakTrueckue paboTel. U3mMepenue yaenpbHOM
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

[Tapoo6pazoBanue u konaeHcanus. Mcnapenue u
KUTICHHE. Y IeNbHAasl TeIIoTa Mapoodpa3oBaHHUs.

331 3aBUCUMOCTD TEMITEPATypPbl KUIIEHUS OT
JTaBJICHUS
33.2 AOGCOIIOTHAS 1 OTHOCHUTENbHAS BIAXXHOCTb
o BOo3ayxa. HachlleHHsbIi nap
Teépnoe teno. Kpucraminueckue u amopdHsie
3.3.3 Tesa. AHU30TPOIHS CBOWCTB KPUCTAILIOB.
3.3 XKunkue kpucramisl. CoBpeMEHHbIE MaTepUaJIbI
334 [InaBnenue u kpucTayM3anus. Y eibHas
TerioTa miasieHus. Cyomumanus
3.35 YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue ycTpoucTBa: TMTPOMETP U
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH
MI0JIy4Y€HHUsI COBPEMEHHBIX MaTEpUajoB, B TOM
qucJie HAHOMATepUalloB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue padoTsl. I3MepeHue BaxHOCTH
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DnekTpu3anus Ten. JIeKTpudeckui 3apsa. [(sa
BUJIa DJIEKTPUUECKUX 3apsI/IOB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
414 Bsaumopericteue 3apsioB. 3akoH Kynona
Onexrpuueckoe noie. Hanpspk€HHOCTD
4.1.5 3JEKTpUYECKOro noJjis. [IpuHimn cynepno3uimu.
JIMHUYU HANPSHKEHHOCTH AJIEKTPHUUECKOTO MOJIS
4116 Pabota cuit 3eKTpocTaTuYecKoro moss.
[Torenuman. Pa3HOCTh NOTEHIIMAIOB
4.1 [TpoBOTHUKY ¥ TUDIEKTPUKU B TIOCTOSTHHOM
4.1.7 NEKTPUYECKOM ToJIe. JAudneKTprudeckas
MIPOHUIIAEMOCTh
Onektpoémkoctb. Konnmencarop.
4.1.8 ONEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHnueckue ycTpoicTBa: 3J€KTPOCKOIL,
41.9 ANEKTPOMETP, DIEKTPOCTATHUECKAs 3alll1Ta,
3a3eMJICHHE HIIEKTPOIPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED
41.10 HpaKTHtieCKHe pabotel. U3mepenune
NMEKTPOEMKOCTH KOHAEHCATOpa
4.2 IIOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX




CPEJIAX

421

VYcnoBus cyiecTBOBaHUS TOCTOSTHHOTO
aneKTpudeckoro Toka. Mcrounuku Toka. Cumna
ToKa. ITIoCTOSIHHBIN TOK

4.2.2
4.2.3

Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

DJEeKTPUYECKOE CONPOTUBIICHHE. Y ICTIbHOEC
COIIPOTHBIICHUE BEIICCTBA

4.2.4

4.2.5

[TocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB

PaGora anekrpudeckoro Toka. 3akoH J[Koyst —
Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

4.2.9

aneKTpoaBrKymias cuia (nanee — DJ1C) u
BHYTpPEHHEE COIPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa /715 IOJTHOM (3aMKHYTOM)
aeKTpudecKkoi enu. KopoTkoe 3amMbikaHue

DneKTpOHHAs TPOBOAUMOCTH TBEPABIX
METAJJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS
METaJUIOB OT TeMIIEPATYPHI.
CBepXIIpOBOIUMOCTH

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. COOCTBEHHAS U TPUMECHAs
MIPOBOJAMMOCTD IOJYIIPOBOJHUKOB. CBOICTBA p-
n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4211

4.2.12

DIEKTPUYECKHI TOK B DJIEKTPOJIMTAX.
DIEeKTPOTUTHYECKAs AUCCOLMAIIHS. DIEKTPOIIU3

DNeKTpUYeCKHil TOK B razax. CaMoCTOATENbHbII
1 HECAMOCTOSITENbHBIN pa3psn. Paznmnunbie
THIBI CAMOCTOSITEIBLHOTO pa3psiaa. MoJHus.
[Imazma

4.2.13

4.2.14

TexHu4eckue ycTpoucTBa: aMIepmerp,
BOJIbTMETP, PEOCTAT, ICTOYHUKH TOKA,
AJIeKTpOHarpeBaTesbHbIe TPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMET]P
COTIPOTHUBIIEHUS, BAKYYMHBIH 1101, TEPMUCTOPHI
1 GOTOPE3UCTOPBI, TOTYITPOBOTHUKOBBIN IO/,
rajibBaHUKa

[IpakTuueckue padboTsl. M3yueHnune cmemanHoro
COEIMHEHUS PE3UCTOPOB.

N3mepenne 3/1C ncrouHnKa TOKa U €ro
BHYTpEHHEro conpotusieHus. Habmronenue
JNEKTPOJIA3A

11 KJIACC

Kon Koanposepsiemoro 3iementa  [IpoBepsieMble 271eMeHTBI COAeP:KAHUS



pa3nena

4 DJIEKTPOAMHAMUKA
MATHUTHOE I1O0JIE. DJIEKTPOMATHUTHA A UHIAY KA
431 IlocTrossHaBIC MarHuTEl. B3aumoaeiicTBre
MOCTOSIHHBIX MAarHUTOB
MarnauTHOoe noJsie. Bektop MarHuTHOM
nHaykumu. [Ipuanun cynepno3uuuu. Jlnaum
4.3.2 MarHuTHON uHAyKIuH. KapTrHa TuHMiA
MarHUTHON MHAYKIIMU TOJIsl TOCTOSTHHBIX
MarsuToB
MarsuTHO€ 1oJie TPOBOTHUKA C TOKOM.
KapTuna nuHMii 10JIs1 JTMHHOTO TPSMOTO
433 MMPOBOJTHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOIHUKA, KaTYIIKU C TOKOM. OTBIT
Opcrena. BzaumoelicTBre MpOBOIHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOJlyJIb ¥ HallPpaBJICHHUE
Cuuia Jlopenua, e€ Moayib U HalpaBJICHHE.
435 JIBr>KeHre 3apsoKeHHOW YacTHITBI B
OJIHOPOJIHOM MarHUTHOM I1oJjie. PaboTa cuiibl
Jlopenua
4.3.6 SIBiCHHE IMEKTPOMATHUTHOW WHYKITHH
4.3 4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMHU
438 O/1C nnayKkuuu. 3aKOH EKTPOMarHuTHOM
unaykunn Oapanes
Buxpesoe anexrpuueckoe noiue. 3C
43.9 WHIYKIIUU B TIPOBOJHUKE, ABUKYIIEMCS
MOCTYMATENbHO B OTHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
4311 NHnykTUBHOCTD. SIBIE€HNE CAMOMHYKIIMH.
OJ1C camouHIyKIIMHI
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckue yCTpoucTBa: OCTOSHHBIE
4314 MAarHUTBhI, 2JIEKTPOMArHHTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS IeYb
IIpakTuueckue pabotel. 3yueHue
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
4.3.15 HccaenoBanue AeiCTBUS ITOCTOSHHOTO
MarHuTa Ha paMmKy ¢ TokoM. MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKIIMHU
5 KOJIEBFAHI S 11 BOJIHBI
51 MEXAHUWYECKUWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHI S

5.1.1

Komnebarennuas cucrema. CBoOOIHEIE




5.2

KoJiebanus1. ['apMoHnYecKre KojieOaHusl.
[Tepuon, yactora, amruTyaa u ¢asza
KoJieOaHu

5.1.2

5.1.3

[IpyxuHHbBIA MassiTHUK. MaTeMaTH4eCKUil
MasITHUK

YpaBHEHHE TapPMOHHYECKUX KOJICOAHUH.
Kunematnyeckoe u JMHAMUYECKOE OMHUCAHUE
K0J1e0aTeNbHOTO ABUKCHUS

5.1.4

5.15

5.1.6

[TpeBparienue HEPTrUH NPU TapMOHUYECKUX
Kosnebanusax. CBsi3b aMIUIUTY bl KOJIeOaHUH
MCXOJHOI BEIMYHMHBI C aMILTUTYIaMH
KoJie0aHuil €€ CKOpPOCTU U YCKOPEHMUSI

Konebarenbublit koHTYp. CBOOOAHBIE
JIEKTPOMArHUTHBIE KOJICOAHUS B UCaIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona

3aKkoH COXPAaHCHUA SHCPIUH B UACATIbHOM
Koye0aTeIbHOM KOHTYPC

5.1.7

5.18

5.1.9

5.1.10

BbIHyX/1eHHbIE MEXaHUYECKHE KOJIeOaHMUs.
Pe3onanc. Pe3onancHas kpuBasi.
BbIHYX1€HHBIE 3]IEKTPOMarHUTHbIE
KoJe0aHusl.

[Iepemennsbiii Tok. CUHYCOMIANBHBIN
IIEPEMEHHBIN TOK.

MOoO1mHOCTh IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHJIBI TOKA W HAIIPAKCHUSA

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeliIeHne JIeKTPUIECKON SHEPTHUH.
DKOJIOTUYECKHE PUCKU TIPU TPOU3BOJCTBE
aneKkTpuyeckon sHepruu. Kynstypa
HCIOJIb30BaHUS AJIEKTPOIHEPTUHU B
IIOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoiicTBa: ceiicmorpadg,
BJIEKTPUYECKUAN 3BOHOK, JINHUU
JJIEKTpoInepesay

5.1.12

[IpakTuyeckue padotsl. MccnenoBanue
3aBUCHMOCTH Tepr0/ia MaJIbIX KoJeOaHui
Ipy3a Ha HUTH OT JJIMHBI HUTH U MacChbl
rpysa. MccienoBanne nepeMEHHOTO TOKA B
LIETIH U3 MOCIEA0BATEIBHO COCAUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHu4ecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacnpocTpaHEHuUs U JJIMHA BOJIHBI.
HOHGpG‘IHBIC " IPOJ0JIBHBIC BOJTHEBI




5.3

5.2.2

5.2.3

WNuTtepdepentiusa u qudpakims
MEXaHUYECKUX BOJIH

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa.
BricoTta Tona. TeMOp 3ByKa

5.24

ONEeKTPOMarHUTHbHIE BOJHBL. Y CIIOBUS
W3ITy4EeHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, Bu v B
JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

5.2.6

5.2.7

5.2.8

OIITUKA

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH:
OTpaKCHHE, IPEIOMIICHHE, TTOISPU3ALHS,
mudpakus, naTepdepennus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH

[IIxana 37€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHne NEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHIII/IHBI PaaroCBA3U U TCICBUACHUS.
Paguonoxanus. DIeKTpOMAarHuTHOE
3arpsI3HEHUE OKPYXKAIOILEH CPeIbl

TexHu4eckue ycTpoucTBa: My3bIKaJIbHBIE
HMHCTPYMEHTBI, YIbTPa3BYKOBasl JUAarHOCTHKA
B TEXHUKE U MEIHLIMHE, paaap,
pasvonpUEMHHUK, TEIEBU30D, AHTCHHA,
tenepon, CBU-neup

5.3.1

5.3.2

[IpsiMonuHeiHOE pacpoCTpaHEHHE CBETA B
OAHOPOAHOM cpene. JIyu cBeTa

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Noctpoenne n300paskeHHit B IIIOCKOM 3epKaie

5.3.3

[penomienue cBeTa. 3aKOHBI PETIOMIICHUS
cBera. AOCOTFOTHBIN TTI0KA3aTeNb
MPENOMIICHUS

5.34

5.35

[TormHoe BHyTpeHHEE oTpaxeHue. [IpenenpHblii
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS
Hucnepcus ceeta. CloKHbIN cocTaB 0€10ro
ceeta. [IBer

5.3.6

Colwuparornue u paccenBaronye JHH3bI.
Tonkas nun3a. @OKyCHOE pacCTOSHUE U
OoNTHYECKas CUJIa TOHKOM JIMH3EL.
[TocTpoenue n3o0paxeHuit B COOUPAIOTNX U
paccenBaromux JuH3ax. DopMyna TOHKOU
TUH3bL. YBETUYEHUE, 1aBaeMOe JTIMH301

5.3.7

5.3.8

Hpenenm MNPUMCHUMOCTU FCOMCTpH‘-ICCKOﬁ
OIITUKH

WNnurtepdepennus cera. KorepeHTHbie
UCTOYHUKHU. Y CJIOBUS HAOIIOIEHUS
MaKCUMyMOB U MUHUMYMOB B
UHTep(EPEHIIMOHHON KapTUHE OT JBYX



CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus ceera. JudpaxkimonHas

peméTka. Y cinoBre HaOMI0ICHUS TIIaBHBIX
5.3.9 MaKCUMYMOB TIPH T1aJICHUN

MOHOXPOMAaTHYECKOI'O CBETa Ha

TG PAKIMOHHYIO PEHIETKY

5.3.10 [Tonsipusanus ceera

TexHudeckue ycTpoucTBa: 04Ky, JIyna,
¢doroanmnapar, NPOEKLNOHHBIN anmnapar,

5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHASI OTNITHKA,
T pakIMOHHas PeETKA, MOISPOU]
[IpakTrueckue pabotsl. 3mepeHue

5312 rokasatess npenomienus. MccnenoBanue

CBOMCTB M300pakCHUH B JIMH3AX.
Hab6mronenue qucnepcuu ceeta

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
Mexanuku. [locTynarsl Teopun

6.1 OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJTYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIUIT
OTHOCUTEIBHOCTH DHHIIITEHHA

6 6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3amezyieHre BpEMEHU M COKPALICHNE JITTHHBI
6.3 DHeprust ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3b Macchl C SHEpruel ¥ UMITYJIHCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOS
CBOOOJHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
3JIEMEHThI KBAHTOBOU OITTUKA
®otonbl. Dopmyna [1nanka cBs3u 3HEprun
7.11 (oTOHA C €ro 4YacTOTOM. DHEPrHsl U UMITYIILC
dbortona
OTkpeITHE U HccnenoBanue GoTorddexra.
7.1.2 Omneitel A.I'. CroneroBa. 3akoHBI
7.1 dorordpdexra
713 VYpaBHenue DiiHTelHa U1 GoTodPdexTa.
«Kpachnas rpanuna» ¢portospdexra
7.1.4 JHasnenne ceera. OnwiTe! [1.H. JIeObenena
7.1.5 XUMHYECKOe IeHUCTBUE CBETA
716 TexHMUeckue ycTporcTBa: OTOIIEMEHT,
¢doTomaTurK, CoTHEYHast OaTtapes, CBETOAMO
CTPOEHUME ATOMA
Monens atoma TomcoHa. ONBITE
7.2 721 Pesepdopna no ucciae10BaHNIO0 CTPOCHUS

aroma. [TmaneTapHast MosieTh aToMa
7.2.2 [Toctynater bopa. U3nydenue u normnomeHne




(OTOHOB IIpU MEPEXO0/IE ATOMA € OJJHOTO
YPOBHsI DHEPIUH Ha Apyroi. Bubl CieKTpoB.
CriekTp ypOBHEH SHEPrUy aToMa BOJOpOJa

BomnHoBEIe cBoiicTBa yacTuil. BoaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM

7.2.3
nyanu3M. Judpakuus 371eKTpoHOB Ha
KpHUCTaJIax

704 CrioHTaHHOE U BBIHYKJICHHOE HU3JTyueHUE.
YCTpoicTBO U MPUHIMIT pabOTHI J1azepa
TexHuuecKkue yCTpOuCTBA: CIEKTPAIbHBIN

7.2.5 aHayn3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBbII
KOMIIBIOTEP

796 HpaK}“I/IquKI/Ie pabotsl. Habmonenue
JIMHEINYaToro crekTpa

ATOMHOE A/1PO

731 MeTo1p1 HAONIIOICHUS U PETUCTPAIITT
AJIEMEHTAPHBIX YaCTHUI]
OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpenenenuio coctaBa

7.3.2 paaroaKkTUBHOrO u3ny4yeHus. CBoiicTBa
anbda-, 6era-, ramma-u3nydenus. Brnusaue
PaIMOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI
OTkpbiTHE IPOTOHA U HeWTpoHa. HykiioHHas

7.3.3 Mozenb siapa ['eitzen6epra — MiBaneHko.
3apsiz sinpa. MaccoBoe uncio siipa. M3otomsl
Anbpa-pacnan. DIEKTPOHHBIN U

7.3.4 MMO3UTPOHHBIN OeTa-pacmas. ["amma-
u3Iy4YeHue. 3aKOH paJuOaKTUBHOIO pacnajia

7.3 735 DHeprust CBA3M HYKJIOHOB B sijipe. SInepHble
o cuibl. Jledext macchl sapa

7.3.6 SAnepusie peakiuu. Jlenenne u CUHTE3 sACp
SAnepHslii peakTop. TepMOsIIEpHBINA CUHTES.

737 [Ipobnembl ¥ epCHEKTUBBI SAECPHOM
HHEPIreTUKU. DKOJIOTUIECKUE ACTIEKTHI
SIIEPHOM SHEPrETUKH
OneMeHTapHbIe YacTHIIBI. OTKPBITHE

7.3.8 no3utpoHa. dyH1aMeHTaJIbHbIE
B3aUMOJICVCTBHUS
TexHu4eckue ycTpoucTBa: JO3UMETp, KaMepa

7.3.9 BunbscoHna, ssnepHbIil peakTop, aTOMHas
6oMba

7310 [TpakTryeckue padotel. MccnenoBanne
TPEKOB YacTHII (10 TOTOBBIM (oTOorpadusim)

SJIEMEHTBI ACTPOO®U3UKU

8 81 BI/‘I.,I[ 3BE3HOTO HeOa. Co3Be3ausi, spKue

3BE3/1bI, TUTAHETHI, UX BHIUMOE JIBHYKCHHE

8.2 Conneunas cucrema. IlnaneTs! 3eMHOM



rpynibl. [[1aHeThI-TUTaHTHI U UX CITYTHUKH,
KapJIMKOBbIC TJIaHEThl. Masbie Tena
COJIHEUHOU CUCTEMEI

Comnre, potocdepa u armocdepa.
ConHeyHasi akTUBHOCTD

8.3

8.4 Hcrounuk snepruu ColtHIIa U 3BE3]1

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBCTHUMOCTD, pam/lyc, TeMHepaTypa, nux
B3aMMOCBsI3b. JlparpamMma «CreKTpaabHbIH

8.5 KJIACC — CBETUMOCTEY. 3BE3/bI IIIABHOMN
[IOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca —
CBCTUMOCTB» IJIA 3Bé3,[[ FHaBHOﬁ
[10CJIEI0BATENBHOCTH

Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MIPEJICTABIICHUSI O MPOUCXOKIICHUH U
sBosouMU COJHIIA U 3BE3/. DTalbl )KU3HU
3BE3]

8.6

Muneunsiii [1yTs — Hama ['aakTuka.
CnupanbHas cTpykrypa ['anaktuky,
pacnpezenenue 3BE3/, ra3a U MbLUIH.
Ilonoxenne u nBuxenne CosHLa B
lNanakrtuke. [1nockas u chepuueckas
noacucremsl ['anakTuku

8.7

Tunel ranakTuk. PagyoransakTuku v KBa3apsbl.
UYEpHble ABIPHI B s1Ipax rajJakTHK

8.8

Bcenennas. Pacuinpenue Beenennoit. 3akoH
Xab6uma. Pa3beranue ramaktuk. Bo3pacr u

8.9 panuyc Bcenennoi, reopust boibioro
B3pbIBa. Mozens «ropsuel BeeneHHON.
PenukToBOE H3I1y4eHUE

MacutaGHast cTpykTypa Beenennoil.
8.10 Meraranaktuka. Hepeménusie mpoodieMbl
aCTPOHOMUU
YYEBHO-METOANYECKOE OBECHEYEHUE OBPA3OBATEJBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» ®usuka. 10 kmacc. Mskumes I'.41., byxoBues b.b., Corckuit H.H.; nox penakuueit
[TappentoeBoit  H.A. AknuonepHoe oOmectBo  «M3parensctBo  «lIpocBemenue»
* @usuka. 11 xmacc. Msaxumes ['.5., byxosues b.b., Hapyrun B.M.; nox pemaxuueit
[TapdentneBoit H.A. AkimonepHoe obmiectBo «M3aarensctBo «lIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. ®usuka. 10 kmacc: yueb. misi 001meo0pa3oBaT. opraHu3aiuil : 0a30BbI YPOBEHB
I'.A.Msxkumes, b.b.byxosnes, H.H.Corckuii; mon pen.H.H. ITapdentreBoii.- 2-¢ uzm.- M.
[Ipocsenienue, 2021
2. ®wuzmka. 11 kmacc: yweO. s oOmeoOpazoBaT. opraHu3anuii : 0a30BBI ypOBEHb



I'.A.Msxkumes, b.b.byxosnes, H.H.Corckuii; mon pen.H.H. IlapdentreBoii.- 2-¢ uzm.- M.
[Ipocsemenue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl WU PECYPCbl CETH
HUHTEPHET

1.  Poccmiickmii  ob0meoOpa3zoBaTenpHblii  mopran  http://experiment.edu.ru
2. Enunas xomekims nudpoBeix oOpa3oBateibHbIx pecypcoB http://school-collection.edu.ru
3. ®enepanbHBIA [EHTp HHPOPMANMOHHO-O00pa3oBareabHbIX pecypcoB (DPLHOP)
http://fcior.edu.ru
4. Caitr mns mperojgaBaTencii (GU3MKH, ydammuxcs W ux pomutencit http://www.fizika.ru,
5. dusnka http://college.ru/fizika/
6. I'azera «DusznKa http://fiz.1september.ru, http://www.school.mipt.ru
7. Hayuno-nomynsipHbiii pu3uko-maTeMaTrudeckuii sxypaan "Keaut" http://kvant.mccme.ru/
8. Tlopran ecrectBeHHbIX Hayk: ®Dwusmka http://www.e-science.ru/physics, http://nano-
edu.ulsu.ru
9. W3narenbcTBO BMHOM. JlaGopatopus 3HAHUH. http://metodist.lbz.ru/
10. BAHUMATEJIbHA A ®U3UKA B BOITPOCAX U OTBETAX http://elkin52.narod.ru/
11. KJIACCHASA OU3UKA http://class-fizika.narod.ru/index.htm
12. ®U3UKA B AHUMAIUAX http://physics.nad.ru/physics.htm, http://nau-ra.ru/
13. Ludporas maboparopus o GU3MKe.
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