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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma no ¢puznke 6a30BOro ypoBHS Ha ypOBHE CpeAHEro o0iero oopa3zoBanus paspaboTraHa Ha OCHOBE MOJOKEHUH 1 TpeOOBaHUH K pe3yabTaTaM OCBOCHUS
OCHOBHOW 00Opa3oBaTeNnbHOM mporpaMmel, mpeactaBieHHBIX B @I'OC COO, a Tarke ¢ yuérom ¢enepaidbHO pabodedl mporpaMMbl BOCIHTAHHS M KOHIEMILUH
nmpenojaBanus yueOHoro npeamera «dusnka» B 00pazoBaTenbHbIX oprann3auusax Poccuiickoit @enepannu, peann3yroiux 0CHOBHBIE 00pa30BaTelbHbIE TPOrPaMMEI.

ConepxaHue mporpaMMbl 1o ()M3MKE HAIpPaBlIeHO Ha (hOPMUPOBAHUE ©CTECTBCHHO-HAYYHON KapTHHBI Mupa oOydarommxcs 10—11 kimaccoB mpu oOy4eHUH HMX
¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTeIbHOCTHOrO moaxona. [Iporpamma mo ¢usuke coorBercrByer TpeboBanusm ®I'OC COO k miaHUpYEeMBIM
JIMYHOCTHBIM, NPCAMCTHBIM W METAIIPpCAMCTHBIM pE3yJIbTaTaM O6y‘{€HI/Iﬂ, a TAaKXXC YUYHUTHIBACT HCO6XOIH/IMOCTI) peain3anun MCEXKIIPEAMCETHBIX CBsI3el (I)I/ISI/IKI/I C
€CTECTBEHHO-HAYYHBIMU YUCOHBIMH MTpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LIENIM U3y4YeHrs: GU3NKH Ha YPOBHE CPENlHero o0Iero oopa3oBaHus, INIAHUPYEMbIE
pe3yNIbTaThl OCBOSHHS Kypca (PM3UKH: TMYHOCTHBIE, METaNpeMeTHbIE, TpeMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma o usuke BKIFOYAET:

° IJIAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0A30BOM YPOBHE, B TOM YHCJIC IPSIMETHBIC PE3YJIbTAThI 110 T'ojilaM 00y4YeHHS;

. cojiepkaHue yueOHoro npenmera «Ou3ukay 1mo rogam 00ydeHusl.

@du3uKa Kak HayKa 0 HanOosee oOILMX 3aKOHAX MPHUPOJIBL, BHICTYIAs B KaUeCTBE Y4eOHOIr0 MpeMeTa B IIKOJIE, BHOCHT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00
okpyxaromieM mupe. [IkoapHbI Kype U3UKH — CHCTEMOOOPA3yIONIHil Il €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (HU3MUYECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB U SIBJICHWI, U3y4aeMbIX XUMHUeEH, Onomoruei, Gpusndeckoii reorpadueil u acrpoHomueii. Vcnonp30BaHe U akTHBHOE MPUMEH eHUe (PU3MYECKUX
3HaHUI OIpeessieT XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe IHEPreTHKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA, MONYYCHUS] HOBBIX MAaTEpUANIOB C
3aJJaHHBIMH CBOWCTBaMH M JApyrux. M3ydeHue (U3WKM BHOCHT OCHOBHOHM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa OOYYalOUIHXCS, B
(dhopMHpOBaHNE YMEHUH IPUMEHATh HAYYHBII METO/ II03HAHUS IIPU BBIIIOJHEHUH UMH YUeOHBIX HCCIIEOBAHUH.

B ocHOBY Kypca Gu3uKy Ui ypOBHS CpeHero oo1ero o0pa3oBaHus MOJI0XKEH Pl UIEH, KOTOpble MOXHO pacCMaTpUBaTh KaK IPUHIIMIIBI €10 I1OCTPOEHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJIETCA JIOTHYECKU 3aBEPLIEHHBIM, OH COJEPIKUT MaTepuall U3 BCEX PaslesioB (PU3MKH, BKIIHOYAET KaK BOIPOCHI
KJIACCHYECKOM, TaK U COBPEMEHHON (DHU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEll MaTepuan Kypca Gu3MKM 00beOTUHEH BOKPYT (HU3MUYCCKHX Teopuil. Bemymmm B Kypce siBisercs (GpopMupoBaHHE
MIPEACTABICHUH O CTPYKTYpPHBIX YPOBHSAX MaTEpPHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peannzanys npeanonaraer UCIolb30BaHNE TYMaHUTAPHOIO MOTeHIMana (hU3NUECKON HayKH, OCMBICIICHHUE CBSI3U PAa3BUTHSA (DPU3UKHU C
pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M 9KOJIOTHYECKUMH ITPOOIEMaMHu.

Hoes npuxnaonoti nanpagnennocmu. Kype pusuku npeanonaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJOTMUECKHX IPUIOKEHMH M3y4eHHBIX
TEOpUI U 3aKOHOB.

Hoes sxonozusayuu peanusyercs NOCPEACTBOM BBEACHHUS JIEMEHTOB COAECPIKaHNUs, TOCBALIEHHBIX SKOJIOTMYECKUM MTpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a TAKKe 00CYXKIEeHH PpoOIeM paloHaIbHOTO IPUPOAOIIONb30BAHMUS U SKOJIOTMUECKON 0€30IMacHOCTH.

Crep>XHEBBIMU dJIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpemHero oOIiero oOpa3oBaHUs SBISIOTCS ¢uzndeckue Teopuu ((popMupoBaHHWE MpEICTaBICHUH O
CTPYKTYypE NMOCTPOCHUS (PU3UUECKON TEOPUH, poir (HyHIaMEHTAIbHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O IPUPOIE, TPaHULAX TPUMEHUMOCTH
TEOpUH, JUIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U IPOLIECCOB).

CucTeMHO- 1 TeIbHOCTHRIA NOAX0/ B Kypce (QHU3MKH peann3yercsl NPeKaAe BCEro 3a CUET OpraHM3alluy SKCIEPUMEHTAIbHON JesTeNbHOCTH o0ydarommxcs. s
0a30BOro ypoBHS Kypca (PU3MKU — 3TO HCIIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT, KOTOPBIE B IPOrpaMMe 10
¢u3nke 00beqHEHB! B OOIMIMH CIIMCOK YUEHHUYECKHX MPaKTHUECKUX palOoT. BrineneHnne B yKkazaHHOM HepeyHe J1a00paTOPHBIX paboT, MPOBOIUMBIX ISl KOHTPOJS U
OLIGHKH, OCYIIECTBIIIETCA YYaCTHHKaMH OOpa30BaTEIbHOIO Ipolecca HMCXOAs M3 OCOOCHHOCTEH IUIAHMpPOBAaHUS M OcHalleHWs kaOuHera ¢usuku. Ilpum stom
obecrieunBaercsl OBJIAZCHUE OOYYAIOUIMMUCS YMEHHSIMH NPOBOJAUTH KOCBEHHBIE M3MEPEHUS, MCCIECIOBAHUS 3aBUCHUMOCTEH (U3MUYECKUX BEIMYMH U IOCTAHOBKY
OIIBITOB IO TPOBEPKE MPENTOKEHHBIX THIIOTES.



Bonbinoe BHUMaHUE yAENSIETCsS PELICHUIO PAacUETHBIX M KadyecTBEHHBIX 3aaad. [Ipu sToM 1 pacyETHBIX 3a1a4 MPHOPUTETOM SBISIOTCS 3aa4d C SBHO
3aJaHHOW (PU3MUYECKON MOJENbI0, MTO3BOJSIONINE IPUMEHATh U3YUEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasziena Kypca, TaK U UHTErpUpYys 3HAHHUS U3
pasHbIX pas3zmenoB. s KauecTBEHHBIX 3a]ad MPUOPUTETOM SABISIOTCS 3aJaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3MYECKUX SBJICHUI M MPOLIECCOB B OKPYKAIOLIEH
XKHU3HH, TpeOyIore BbIOOpa (U3NIECKON MOACIHN AJISl CUTYallH MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu GI'OC COO k MaTepHadbHO-TEXHUYECKOMY OOeCreueHrIo y4eOHOro mpoiecca 0a3oBbIi ypoBeHb Kypca (PU3MKHM Ha
YpOBHE cpeiHero odmiero oOpa3oBaHusl JOIDKEH N3y4aThCs B YCIOBUSAX MPEIMETHOTO KaOuHeTa (PM3UKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa MTPEIMETOB
€CTECTBEHHO-HAY4YHOr'0 LWKJIa. B xabunere Qu3uku MOKHO OBITH HEOOXOAMMOE JIAOOpAaTOPHOE O0OPYAOBAHHE ISl BHIMONHEHHUS YKa3aHHBIX B MPOrpaMMe 110
(u3MKe YUSHHYECKHUX MPAKTHYECKUX PaboT M IEMOHCTPAaMOHHOE 000PYIOBaHHE.

JeMoHCcTpanmoHHOe 00opyaoBaHue (opMHUpyeTcsi B COOTBETCTBUM C MPHHIMIIOM MWHHMAIBHOW JOCTATOYHOCTH W OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B IpOrpaMMe 1Mo (hPU3MKe KIFOUEBBIX JEMOHCTPALUI AJIs1 NCCIIeIOBAHUS N3yYaeMbIX SIBJICHUH W MPOIIECCOB, SMIIUPHUUECKUX U (DyHaMEHTaIbHBIX
3aKOHOB, MX TEXHUYECKUX MPUMEHEHHH.

JlabopatopHoe 0OOpyaOBaHWE Uil YICHUYECKUX MPAKTUYECKUX padoT (HOopMHUpYyeTcs B BHJE TEMATHYECKUX KOMILIEKTOB M OOecrieyrBaeTcs B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTwueckne KOMIUIEKTHI J1abopaTopHOro OOOpYAOBaHWs JOJKHBI OBITh TIOCTPOSHBI Ha KOMILIEKCHOM
WCTIOJIb30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJE IIU(PPOBBIX JIAOOpaTOPHH.

OCHOBHBIMH ENISIMH U3y4deHHs (PU3UKHU B 00I1IeM 00pa30oBaHUH SBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHHS OOYYalOIIMXCS K HAaydHOMY H3y4YEHHIO TNPHUPOABI, Pa3BUTHE WX WHTEIJIEKTYaJbHBIX M TBOPYECKHUX

CITOCOOHOCTEN;
®  pa3BUTHE MPEJICTABICHUN O HAYYHOM METOIe MO3HAHUS 1 (POPMHUPOBAHKE UCCIIEOBATENHLCKOIO OTHOIICHHSI K OKPYXKAIOIIUM SIBIICHUSIM;
e (hopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3yabTaTa U3y4eHHs OCHOB CTPOCHMS MAaTEPHH M (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;
e (opMupoBaHUE YMEHUI OOBACHATH SBJICHUS C HCIIOIB30BAaHUEM (DM3NUECKUX 3HAHUH U HAYyYHBIX JIOKAa3aTeIbCTB;
e (opMupoBaHUE NPEICTABICHUI O poiay (pU3MKHU A1 Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI.
JlocTrxeHue 3TUX 1ieell 00ecrieunBaeTcs pellieHHeM CIIeIyOIMX 3a1ad B IpoLecce U3ydeHus Kypca ((PM3MKU Ha YPOBHE CPEAHEro o01iero o0pa3oBaHus:
e [puOOpEeTeHHE CHUCTEMBl 3HAHUH 00 OOmuX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUAX, BKIIOYAs MEXAHHKY, MOJEKYIIpHYI0 (U3HKY,
NEKTPOIMHAMHUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI acTpo(pH3uKy;

e (QopMupoBaHHE YMEHUI NPUMEHATH TEOPETUUECKUE 3HAHUS AT 00BsICHEHHS (PU3UUecKuX SBICHUN B IPUPOJE U UL IPUHITUS PAKTUIECKUX Pe ICHUN
B ITOBCEIHECBHOM JKU3HM;

® OCBOEHHME CIOCOOOB pEIICHHs Pa3IUYHBIX 337ad C SIBHO 3aJaHHOW (PU3MYECKONW MOZENBIO, 3alad, MOJPa3yMEBAaIOIIMX CAMOCTOSTENBHOE CO3JaHHE
(bm3mUecKoit MOJIENH, aIeKBaTHOMW YCIIOBHSIM 3a/1a4H;

® [OHMMaHHE (U3NUYECKUX OCHOB M MPHUHIUIIOB ICHCTBHUS TEXHUUYECKUX YCTPOUCTB M TEXHOIOTHYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPEAY;

® OBJIAJCHUE METOJAaMH CAMOCTOATENBHOIO IUIAHMPOBAHUS W MPOBENCHUS (DU3MYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEPIpETaluyd HH(POpPMaLuH,
OIIpEeeIeHNUs JOCTOBEPHOCTHU TOIY4YEHHOT O Pe3yIbTaTa;

e CO3JaHUE YCIOBUH AJI Pa3BUTHSI YMEHUI NPOEKTHO-UCCIIEA0BATENbCKON, TBOPUECKON ACSITENbHOCTH.

Ha uzyuenne pusmku (0a30BbIN ypOBEHB) Ha YPOBHE CpeiHEro odiero oopasoBanus oroautcs 136 gacos: B 10 kimacce — 68 yacoB (2 gaca B Henenro), B 11
Kiracce — 68 JacoB (2 yaca B HEZICINIO).

[Ipeanaraemplii B mporpamme o (¢u3uke mnepedyeHb JabopaTOpHBIX M MPAKTUYECKHX paboT sBIIsSETCS PEKOMEHJOBaHHBIM, YYWTENb JAeJacT BHIOOp
MpoBeIeHNs J1a00paTOPHBIX Pa0OT U OMBITOB € YYETOM MHIAUBHIYAIBHBIX 0COOCHHOCTEH 00ydaromuxcs.



COILEPKAHUE OBYYUEHUA

10 KUIACC
Paznen 1. ®u3nka u MeT0AbI HAYYHOT0 MO3HAHUS
®dusuka — Hayka o npupozae. HayuHbsle MeTOnBpl MO3HAHMUS OKpYXkalollero Mupa. Poib sKkcrepuMeHTa U TEOpPUH B IPOIECCE MO3HAHUS MPHUPOJIBI.
OKCnepuMeHT B (pu3uKe.
MogenupoBanue Qu3nueckux siBICHUH U TpolieccoB. Hayunble rumore3nl. dusndeckne 3aKOHBI U TEOPUHU. | 'paHUIBI MPUMEHHUMOCTH (U3MUECKUX
3aKOHOB. [[pUHIIMI COOTBETCTBUA.
Ponb 1 MecTo pu3nKK B OPMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI MUPA, B IPAKTHYECKOH JISSITEbHOCTH JIIOJIEH.
Lemoncmpayuu
AmnarnoroBsie 1 IU(QPOBBIE U3MEPUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATYHUKH.
Paznen 2. Mexannka
Tema 1. Kunemamuxa
Mexanndeckoe nBrmxeHne. OTHOCHUTENFHOCTh MEXaHU4eCKOro nBrmkeHns. Cucrema orcuéra. TpaekTopus.
[lepemerienne, ckopocTh (CpemHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepPUabHONW TOYKH, MX MPOEKIIMH HA OCH CHCTEMBI KOOpAWHAT.
CrnoxeHne nepeMeIieHnii U CI0KEHNE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOpEHHOE MpPSIMOJMMHEHHOE NIBHXKEeHHe. ['paduku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHWS, IMYyTH H ITIepeMeIIeHHUsI
MaTepuanbHONU TOUYKH OT BPEMEHU.
CroOomHOE majieHne. Y CKOpeHHe CBOOOTHOTO TTaACHHUS.
KpuBonuneitnoe jBumxenue. JIBUKeHHE MaTepUAIbHOM TOYKHM MO OKPYKHOCTH C MOCTOSHHOW MO MOAYJI0 CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHA A
ckopoctb. [lepron u gactora obpamienus. LleHTpocTpeMuTensHOe YCKOPEHHE.
TexHuueckue yCTpOHCTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUAOMETD, IBHKEHUE CHAPSIIOB, LEHbIE U PEMEHHBIE TIEpeIadn.
Jemoncmpayuu
Mopenp cucTeMbl 0TCUETa, WIUTFOCTPALUsl KHHEMAaTUYECKUX XAPAKTEPUCTUK JBHUKECHUS.
[IpeobpazoBanue IBMKEHAN C UCIIOIB30BAaHUEM MTPOCTHIX MEXaHMU3MOB.
[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
HaGmonenne nemxenus tena, OpOMIEHHOTO TIOJT YTIIOM K TOPU30HTY B TOPHU30HTAIBHO.
Nsmepenne yckopeHus cBOOOIHOTO MaIeHUS.
Hanpapnenue ckopocTy Opu JBUAKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3yuyenne HepaBHOMEPHOrO IBUKEHUS C LENbIO ONPEAECIEHNUS MTHOBEHHONU CKOPOCTH.
HccnenoBanre COOTHOLIEHUS MEXAY IMYTSMHU, NPOUJICHHBIMU TEIOM 3a IOCIENOBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPHU PaBHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOU CKOPOCTBHIO, pAaBHOM HYJIIO.
N3yuyenune nBM>XEHUS MIAPUKA B BA3KOM KHIKOCTH.
Wzydenne npmkeHus Tena, OpOmeHHOro TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunuun otHocutensHocT ['amunes. [lepsriil 3akoH HeroTona. MlHepuuansHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3uiuu cuil. Bropoit 3akon HproTona st MaTepuanbHOM Touku. TpeTtuil 3akoH HploToHA 171 MatepuaibHBIX
TOYEK.

3akoH BceMHUpHOro TaroreHus. Cuna TspkecTH. [lepBas kocMudeckast CKOpOCTb.

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

Tpenne. Buabl Tpenus (Mmokosi, cCKoibkeHus, kauenus). Cuna tpenusi. Cyxoe Tpenne. Cuiia TpeHHS CKOJBKEHUS U crila TpeHus nokos. Koag ¢punuent
TpeHud. Cuia coOnpoTUBIIEHUS TIPU IBWKEHUHU Tella B KU JIKOCTU WM Trase.

[NocTynarenpHOE U BpalaTeabHOE JBIKEHHE a0COTIOTHO TBEPAOTO Tena.

MoOMEHT cuJibl OTHOCUTENBHO OCH BpallleHus. [1nedo cumbl. Y ciioBus paBHOBECUS TBEPJIOTO TENA.

TexHuueckue ycTpoHCTBa U MPaKTUUECKOE TPUMEHEHHE: TOAIINITHIKY, TBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBiieHNEe MHEPLIVU.

CpaBHeHME MacC B3aUMOEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHne Cuil.

3aBHCUMOCTD CHIIBI YIIPYTOCTH OT JieOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJIEHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUEHHUS U CKOJNBKEHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Bujsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

W3yuenmne npmkeHust Opycka Mo HaKIIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY>KWHE H PE3SHHOBOM 00pasiie, OT Ux e opMaInm.

HccnenoBanue ycioBUi paBHOBECHS TBEPAOrO Tea, UMEIOUIErO OCh BPAILICHUSI.

Tema 3. 3axoHbl coxpaneHusn 6 MexaHuke

Nmmynsc MaTepualibHOM TOYKH (TeNa), CHCTEMBI MaTepUAIbHBIX TOYeK. IMIynbc cHilbl 1 M3MEHEHHe UMITYJbca Tela. 3aKOH COXpPaHEeHHS WMITYIbCa.
PeakTuBHOE IBUKEHUE.

Pabora cuitbl. MOIITHOCTH CHJTBL.

Kunerndeckast sHEprust MaTepruaabHON TOUKH. Teopema 00 N3MEHEHHH KHHETHIEeCKON SHEPTHH.

[lorennmanpras sHeprus. [loreHansHas 3Heprus ynpyro nedhopMUpPOBaHHOM MY XUHEL. [loTeHIInanbpHas YJHEPTHs Tena BOTN3H MOBEPXHOCTH 3€MIIH.

[loTrenmmanpHble M HENOTEHIMANBHBIE CUIbl. CBSA3p paOOTHI HEMOTEHIUAJIHHBIX CHJI C M3MEHEHHEM MEXaHWYeCKOW JHEPTUH CHCTEMBI Tel. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOHUCTBA U MIPAKTUYECKOE MPUMEHEHHE: BOIOMET, KONEP, MPY>KUHHBIN MUCTONET, IBUKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIMAIBHON 3HEPTUN B KHHETHYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi
Nzydenune abCOMOTHO HEYITPYTOro yiapa ¢ MOMOIIBIO JBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHITBI C U3MEHEHUEM MEXaHHUECKOW PHEPTHUHU Tella Ha MPUMEPE PaCTsDKEHUS! PE3MHOBOTO JKT'yTa.

Paznen 3. Mouiekyasipuas (pu3uKa U TEpMOANHAMMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MTOJIOKEHUST MOJIEKYIISIPHO-KMHETHUECKON TEOpPUHU U MX OMBbITHOE 0OocHOBaHue. bpoyHoBckoe apmwkenue. Juddysus. Xapakrep IBUOKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BelecTBa. Mo CTPOSHHS Ia30B, )KUIKOCTEH M TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl mosiekyi. KonmdectBo BemecTsa. [loctosiHHas ABoraspo.

TeroBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Monenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKON TEOpPHH UAeaTbHOro ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa cpeqHei
KHHETHYECKON DPHEPTUU TEIUIOBOTO JABMXKEHHUs dacTull rasza. [llkama temmnepatryp KenbBuna. I'azoBbie 3akoHbl. Y paBHeHHE MeHneneeBa—Kmaneipona. 3akoH
HanbTona. M3ompoliecchl B HJI€albHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. | paduyeckoe MpencTaBlieHWE H3OMPOIECCOB: U30TEpMa, HM30X0pa,
n3zobapa.

Texaudeckne yCTpOHCTBA U MTPAKTUYIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OMBITHL, JOKA3BIBAIONTNE TUCKPETHOE CTPOCHUE BENECTBA, (PoTOrpaduy MOJIEKYII OPTaHUYECKUX COSAMHEHU.

OnbIThl 10 TP PY3UU KUIKOCTEH U TA30B.

Monenb 6pOyHOBCKOT'O JBHYKEHUSI.

Mogens onbita [ITepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMO/ISHCTBHSL.

Mopens, HIUTIOCTpUPYIOLIAs IPUPOAY AABJICHUS ra3a Ha CTEHKU COCyJa.

OnBITHL, WILTIOCTPUPYIOIINE YPaBHEHHE COCTOSHIS HICATBHOTO Ta3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Omnpenenenrie Macchl BO3AyXa B KIIACCHON KOMHATE Ha OCHOBE M3MepEHHH 00bEMa KOMHATHI, JaBIICHIS M TEMIIEpaTyphl BO3IyXa B HEMH.

HccnenoBanue 3aBUCHMOCTH MEXKIY ITapaMETPAMU COCTOSIHHSI Pa3pexXEHHOI 0 rasa.

Tema 2. Ocrosvl mepmoouHamuKu

TepMonmuHaMudeckasi cucreMa. BHYTpeHHssT SHEprus TepMOIMHAMHYECKOW CHCTEMBI M CIocoObl €€ m3MeHeHHs. KommuecTBO TeruioTsl M pabora.
BuyTpeHHssl 3HEprusi OJHOATOMHOI'O HAEAIBHOrO Trasza. Bunpl Terionepeauyu: TEMJIOMPOBOJHOCTb, KOHBEKLHUS, H3Iy4YE€HUE. YIelIbHas TEIIOEMKOCTh
BemecTBa. KonuuecTBo TEMIOTH IPH TEILIONEpEaaye.

[lonarue 06 agmabatHOM mpomecce. [lepBriif 3akoH TepMonnHaMuku. [IpruMeHeHre mepBoro 3aKoHa TEPMOJMHAMHUKHN K u3omporeccam. ['padraeckas
WHTepIpeTanus paboThI rasa.

Bropoii 3axoH TepmonuHaMuku. HeoOpaTuMOCTh po1ieccoB B MpHpoOIE.

TerutoBsie MammHbL. [IpuHIHIEL AeificTBus TerioBbix MamuH. [IpeoOpa3zoBaHus 3HEepruu B TEIUIoBbIX MammnHaX. Koadduuent monesnoro neiicteus
teruioBoi MammHEL Lk KapHo u ero koaduIinenT moae3Horo AeicTBUsL. DKOIOTHIECKHE MTPOOIIEMBI TEILIO3HEPTETHKH.

TexHn4eckne ycTpolCTBa U MPAKTUIECKOE PUMEHEHHUE: IBUTATENTh BHYTPEHHET O CrOpaHusi, OBITOBON XOJOAUIIEHUK, KOHTUITHOHED.

Lemoncmpayuu



Wzmenenue BHYTpEeHHEH HEPTHH Tejla MPU COBEPILICHHH PA0OTHI: BhUIET MPOOKM M3 OYTHUIKK MO AEHCTBHEM CKAaTOro BO3AyXa, HarpeBaHue 3 upa B
JMaTYHHOU TpyOKe MyTEéM TpeHus (BUACOACMOHCTPALHS).

WzMenenue BHyTpeHHEH SHEPTUU (TeMIlepaTyphl) Tea MPH Terlonepenaye.

OmnbIT 0 aArabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYIIHBIM OTHHBOM).

Mogaenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHET O CrOpaHusl, PEaKTUBHOTO JBHUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomat

N3mepenne ynenbHOU TEMIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun eeujecmea. Dazoevie nepexoovl

[Tapoobpa3oBanue u koHIeHcanus. McnapeHne u kumnenue. AOCONMIOTHASI U OTHOCHTENNbHAS BIKHOCTh BO3AyXa. HachlmeHHblii map. Y qeiapHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHHS OT JIaBJICHUS.

TBépmoe Teno. Kpucrammuueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KpUCTA/LIOB. JKujakue kpucrasuisl. CoBpeMeHHbIe MaTepuaiibl. [lnaBieHue
Y KpUCTaJUIM3anus. Y ielibHas TeryioTa riasiaeHus. Cyomumarysi.

YpaBHeHUE TEITIOBOr0 OanaHca.

TexHuueckne yCTpOoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMH IIOJYyYEHUSI COBPEMEHHBIX MaTEPH aJlOB, B
TOM YHCJIC HAHOMATEPUaJIioB, U HAHOTCXHOJIOI'UH.

Lemoncmpayuu

CRoiicTBa HACHITIICHHBIX TTAPOB.

Kunenue IIpU IMMOHM>KCHHOM JaBJICHUU.

Crioco0b1 M3MEpPEHMS BIAKHOCTH.

HaGumonenvie HarpeBaHus U TUTABIICHHS KPUCTAIITYECKOTO BEIIECTBA.

JeMoHcTpanus KpucTauiioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3mepeHne 0THOCUTENBHON BIIa’KHOCTH BO31yXa.

Pa3zngen 4. DiekTpoanHAMHKA
Tema 1. Inekmpocmamura

OnexTpuzanus Ten. DNeKTpUdeckuid 3apsia. [[Ba Buma sneKTpudeckux 3apsaoB. [IpOBOAHMKY, AMAIEKTPUKH W TIONXYIPOBOTHUKU. 3aKOH COXpaH EHHS
AIEKTPUYECKOTO 3aps/a.

BzaunmopeiictBue 3apsanoB. 3akoH Kymnona. TodeuHblil alneKTpUYecKUid 3apsad. DaekTpudeckoe noje. Hanpspk€HHOCTD 3aekTpudeckoro noins. [puHiun
CYHEPIO3ULIUH 3IEKTPUIECKUX Mojie. JIMHNN HanpspKEHHOCTH IEKTPUIECKOro MOJIs.

PaGora cun SJIEKTPOCTATUYECKOr'0 IT0JIA. Ilorennman. Pa3HOCTh NOTEHIIHANOB. HpOBOI[HI/IKI/I U OUDJICKTPUKKA B JJIEKTPOCTATUYCCKOM IIOJIE.
I[I/IBJIGKTPI/I‘IGCKaH MNPpOHULACMOCTb.

9J'ICKTp0éMKOCTI>. KOH,Z[GHC&TOp. SHQKTpOéMKOCTL IIJIOCKOI'0 KOHZICHCATOpA. BHeerﬂ 3apsLKEHHOI'O KOHACHCATOPA.

TexHuueckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOI, JIEKTPOMETP, 3JIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpPOB,
KOHJIEHCATOP, KOMMMPOBAJIBHBIN anmapaT, CTpyHHBINA IPUHTEP.

Lemoncmpayuu
VY CTpoiicTBO M MPUHIIMII ACHCTBUS JJIEKTPOMETpA.



BsaumogeiicTBre Ha3EKTPU30BAaHHBIX TE.

ONeKTpUYEecKOe MoJe 3apsSKEHHBIX Tel.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM IIOJIE.

OnexkTpocTaTH4ecKas 3aluTa.

JVBIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH INIOCKOTI0 KOHJIEHCATOpa OT IIJIOIIAIU MIIACTHH, PACCTOSHUS MEXIY HUIMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsuKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepenue 51ekTpoEMKOCTH KOHEHCAaTOopa.

Tema 2. llocmoanustit anexkmpuueckuii mox. Toxu 6 paznuunsix cpeoax

DNEKTPUIECKHI TOK. Y CJIOBHS CYIIIECTBOBAHUS MIEKTPpUUECKOro Toka. Mcrounmku Toka. Cuia Toka. [1ocTosSHHBI TOK.

Hampsokenue. 3akon Oma s ydacTka HernH.

DJeKTpudecKoe COPOTUBIIEHNE. Y IENFHOE CONPOTUBIIEHNE BemecTBa. [locnenoBarensHoe, napamieabHOe, CMEIIaHHOE COeANHEHNE TPOBOAHUKOB.

Pabora snekTpudeckoro Toka. 3akon Jxoyis—JIeHa. MOIIHOCTh 3JEKTPHYECKOr0 TOKA.

ONeKTpOonBWXKYIasi CHJIa M BHYTPEHHEE CONPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma i MONHOW (3aMKHYTOM) anexTpuyeckod menu. KopoTkoe
3aMbIKaHHE.

3HCKTpOHHa$I IIPOBOANMOCTD TBépJII)IX METAJUIOB. 3aBUCUMOCTD COITPOTUBJICHUS METAJIJIOB OT TEMIICPATYPhI. CBGpXHpOBOZH/IMOCTB.

ONeKTpUYecKnii TOK B BaKkyyMme. CBOHWCTBA 3JIEKTPOHHBIX ITyYKOB.

[Monynpooaanku. CoOOCTBEHHAS U IPUMECHAS TIPOBOIMMOCTbD MOMYNPOBOJHUKOB. CBolcTBa p—N-miepexona. [1oaynpoBogHUKOBBIE TPHOOPHI.

DNEeKTPUYIECKHA TOK B paCTBOpPaX M PacIuIaBax 3JIEKTPOIUTOB. DIEKTPOTUTHYECKAs AUCCOIMAIN. DIEKTPOIH3.

ONEeKTpUIEeCcKHil TOK B Tazax. CaMoCTOSTENLHBIN 1 HECAMOCTOATENBbHBIN pa3psa. Momaus. [1na3zma.

TexHnyeckne ycTpoWCTBa W MPAaKTHYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJBTMETpP, PEOCTaT, WCTOYHHWKH TOKa, JJIEKTpOHATrpeBaTelbHBbIE MPHUOOPHI,
3JIEKTPOOCBETHTENBHBIE TIPUOOPHI, TEPMOMETP COMTPOTUBIICHNUS, BAKYYMHBIN AUO, TEPMUCTOPHI U (HOTOPE3NCTOPHI, TOTYIPOBOIHUKOBBIN MO, TATbBAaHUKA.

Jemoncmpayuu

N3mepenne cuibl TOKa U HAIPSDKEHUS.

3aBUCHMOCTH COTPOTHBIICHHSI IMJIMHAPHYECKIX TPOBOIHUKOB OT JITMHBI, TLIOMIA/IN TTOIIEPEYHOr0 CeUeHMs i MaTepraa.

CwMmernranHOE coeTHEHHE TPOBOTHUKOB.

[IpsiMoe u3mepeHue 31eKTPOABUKYILIEH cuilbl. KOpOTKOE 3aMblKaHNE ralbBaHUYECKOI0 3JIEMEHTA U OLEHKA BHYTPEHHETO COIPOTUBIICHMUSI.

3aBUCHMOCTb COIIPOTUBIIEHUS METAJNIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psii 1 IpOBOAUMOCTE BO3IyXa.

OOHOCTOPOHHSA POBOJUMOCTD AUOAA.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

N3yyenne cMelaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpOoaBUKYILIEH CHUIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHET O COMPOTHUBIICHUS.

Habmonenue anextponmsa.

MesknpenMeTHble CBSI3H



Nzydenue xypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISCTCS C YIETOM COMIEPKATEIBLHBIX MESKIIPEAMETHBIX CBS3EH C KypcaMHu MaTeMaTHKH,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTUY.

Medgicnpeomemmvle nonsimusi, CBSI3aHHbIC C U3yYEHHEM METO/IOB HAYy4YHOT'O ITO3HAHHMS: SIBJICHUE, HAYYHbII (DakT, runoresa, pusnyueckas BeNUYMHA, 3aKOH,
TeopHs, HAOIIOICHNE, SKCIICPUMEHT, MOJICTTMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHne CHCTEMBI YPaBHEHHM, TuHeWHAs GYHKIWS, mapadoia, rumepoona, ux rpa@ukd ¥ CBOWCTBA, TPUTOHOMETPUUYECKUE (YHKITUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOCSKIIMK Ha OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB.

Buonoeus: MexaHmdeckoe IBMKEHHE B KMBOH MpHpoae, AUPQPy3usi, OCMOC, TEMI00OMEH KHBBIX OPraHU3MOB (BHIBI TEILIONEPENAYH, TEIIIOBOE
paBHOBECHE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOW TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHUE AaTOMOB M MOJICKYJ, MOJIb BEIECTBA, MOJSPHAs Macca, TEIUIOBbIC CBOWCTBA TBEPABIX TEI,
JKHIKOCTEH 1 Ta30B, DJIIEKTPUIECKUE CBOWCTBA METAJIIOB, DIEKTPOIUTHYECKAS AUCCOIHAIINS, TaIbBaHHKA.

Teoepagus: BNaxHOCTH BO31IyXa, BETPBI, 0aApOMETP, TEPMOMETD.

Texnonoeus: peodpa3oBaHUE IBMIKEHHUM C UCITOIB30BAHHEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE, TTOANIMITHUKH, UCITOIB30BAHNE 3aKOHA COXPAHEHHUS
HUMIYJbca B TEXHUKE (paKera, BOJAOMET U Jpyrue), ABUraTelb BHYTPEHHErO CropaHusl, mapoBasi TypOWHa, OBITOBOM XOJIIOMMIBHUK, KOHTUIIMOHED, TEXHOJIOIUN
MOJTY4YCHUS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JEKTPOCTATHYECKAs 3alllUTa, 3a3eMIICHHE 3JIEKTPOpPHOOpPOB,
KCEPOKC, CTPYHHBIN TPUHTEP, dJIEKTPOHArPEBATEIbHBIE MPHOOPEI, AIEKTPOOCBETUTEILHBIC TIPUOOPHI, TATbBAHHKA.

11 KUIACC

Pa3naen 4. DjekTpoamHAMHKA

Tema 3. Maznummnoe none. InekmpomazHumMHAaAs UHOYKYUA

ITocTrosiHHbIE MarHuTHl. B3anMojelcTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. BexkTop MarHUTHOM WHAYKIUU. [IpuHIMI Cyneprno3unuu
MAarHUTHBIX TTosied. JIMHUM MarHuTHOM MHAYKUIUK. KapTuHa TMHUNA MarHUTHOW MHAYKIIMH T10JI TOCTOSTHHBIX MAarHUTOB.

MarauTtHO€ T0Je TMPOBOAHKKA ¢ TOKOM. KapTiHa NWHWHA WHIYKIIMH MAarHATHOTO TOJS JJIMHHOTO MPSMOT0 MPOBOJHWUKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOIHUKA, KaTYIIKU ¢ TOKOM. OmeiT Opcrena. BzanmoelicTBre TpOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOyl ¥ HaIpaBJIeHUE.

Cuna Jlopenna, e€ Moxynp 1 HarpaBieHue. [[BrkeHre 3apsskeHHON YacTUITHI B OMHOPOAHOM MarHuTHOM mojie. PaGora cuier Jlopenna.

SIBieHre >MEeKTPOMArHUTHOW WHIYKIWH. [I0TOK BeKkTOpa MarHWTHOW WHAYKIHH. DJEKTPOABMKYIIAS Chja WHAYKIUH. 3aKOH 3JEKTPOMAarHUTHOMN
nHaykuuu apanes.

BuxpeBoe snexTprudeckoe moie. DIeKTPOABIKYIIAs CHJIa MHAYKIINH B POBOTHUKE, IBIKYIIEMCS ITOCTYIATENHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

WNuaykTuBHOCTD. SIBIIEHHE CAMOMHIYKIINN. DISKTPOABIKYIIAS CHJIa CAMOWHTyKIIHH.

DHeprusi MarHUTHOTO TIOJISI KATYIIIKHA C TOKOM.

DNEeKTpOMarHUTHOE TIOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHHUTHI, 3JIEKTPOMArHUTHI, DJIEKTPOJBHUTATENh, YCKOPUTENH 3JIEMEHTAPH bIX
YaCTHII, MHIYKIIHOHHAS TIeYb.

Lemoncmpayuu

OmnsIT Opcrena.



OTKIIOHEHHE IEKTPOHHOIO ITyYKa MATHUTHBIM TOJIEM.

JluHuy MHAYKIMY MAaTHUTHOTO TIOJSL.

B3aumonelicTBre IBYX TPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevicrBue cuibl JIopeH11a Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHME 3JIEKTPOMAarHUTHON UHAYKIUU.

IIpaBuno Jlenna.

3aBHCUMOCTH SHGKTPOI[BI/DK}/HIeﬁ CUJIbI MHAYKIUU OT CKOPOCTHU U3MCHCHHA MAarHUTHOI'O ITOTOKA.
SIBreHre cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3y4yeHne MaraHuTHOrO NOJIsI KATYIIKU C TOKOM.

HccnenoBanue neicTBUSI HOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue ABJIEHUS 3JIEKTPOMAarHUTHOW MHTKIUU.

Paznen 5. Konebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle K0j1edanus

KonebarenpHast cucrema. CBOOOAHBIE MexaHWueckne KoneOaHus. ['apMoHmueckue koiebanus. [lepuwon, yacrora, amrumTyna u ¢asza KoleOaHW.
[IpyxuHHEBII MasSTHUK. MaTeMaTHYeCKU MasTHUK. Y paBHEHUE TapMOHHYECKUX Konebanuii. [IpeBparienne sHepriy Mpu rapMOHMYECKUX KOIeOaHHX.

Konebarensubrii KoHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC KOiIeOaHMWsI B MACATHLHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOTHS MEKIY MEXaHUYCCKHUMH H
JIEKTPOMAarHUTHEIMU KosiebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJIEaJIbHOM KOJIeDaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxaroumx KojiebaHuax. BelHykIeHHbIe MeXaHUUecKHe Konebanus. Pesonanc. BelHy X I€HHbBIE 31€KTpOMarHUTHbIE KOJIEOaHNUS.

ITepemennsnii Tok. CHHYCOMIANBHBIN TEPEMEHHBIM TOK. MOIMTHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE W JEHCTBYIONIEE 3HAYECHUE CHUIBI TOKA M
HaNpsDKEHUSL.

Tpancpopmatop. IIpousBoncTso, mepenadya u morpeOieHUE 3IEKTPHUUECKONH IHEPTUU. DKOJOIMYECKHE PUCKH IPU MPOM3BOACTBE 3JIEKTPOIHEPIHH.
KynpTrypa ncnons3oBanus 3J€KTPOIHEPTUH B [TOBCEIHEBHOM KU3HU.

TexHHUecKHE yCTPONWCTBA U MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPUUECKUH 3BOHOK, T€HEPAaTOp NEPEMEHHOr0 TOKa, JIMHUU JJIEKTpoIepenad.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTENbHOM CUCTEMBI (IPYXKUHHBIA WA MATEMAaTHIECKAN MAsSTHUK).

HaGmonenne 3aTyxaroniux KoieOaHni.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOIEOaHUI.

HaGmonenne pesonanca.

CB0OOIHBIE AMEKTPOMArHUTHBIE KOIEOaHHUS.

OcuunmorpaMmbl (3aBUCHMOCTH CHJIBI TOKA 1 HAIIPSDKEHUS OT BPEMEHH) JUIs 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu nociezoBaTeNbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH HHIYKTHBHOCTH M KOHIEHCATOPA.

Mogenb TUHUN 3JEKTPOIEpeauH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvi

HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a.



HccnenoBanne nepeMeHHOro TOKa B LIENH U3 NOCIEI0BATENBHO COEAMHEHHBIX KOHAECHCATOPA, KAaTYILIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3neKmpoMazHumnble 601Hbl

MexaHndeckrue BONHBI, ycinoBus pacrpocTpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEHHsI W AJuHA BOJHBL. IlomepedHsle W MPOAONBHBIE BOJHEI.
NuTepdepennus u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIC BOJIHBL. Y CIIOBHS M3JIyYCHHUS 3JCKTPOMAarHUTHBIX BOJMH. B3ammuas opueHTtanus BekTopoB E, B, V B snekTpomMarHuTHON BOJHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)keHHe, IpefIoMIIeHU e, Mosipu3anst, audpakuus, naTepdepeHus. CKOpocTs 3JeKTPOMArHUTHBIX BOJH.

IIxana OJICKTPOMAarHMTHBIX BOJIH. HpI/IMeHeHI/IC OJICKTPOMArdUTHBIX BOJIH B TEXHUKE U 6I)ITy.

[Tpunmnel paguocBs3u U TeNEBUACHUS. Pannonokanus.

OJEeKTPOMarHuTHOE 3arps3HEHUE OKPY/KAIOIIEH CPebl.

TexHuueckne yCcTpoHCTBa U NMPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIIBHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBAsl IMArHOCTHKA B TEXHUKE U MENULIMHE, paaap,
paaronpuéMHUK, TeJICBU30p, aHTeHHa, Tenedon, CBU-neus.

Lemoncmpayuu

OO6pa3zoBaHue U paclpoCcTpaHEHHE MONEPEIHBIX U MPOAOTLHBIX BOJIH.

Konebumromeecs: Teno kKak UCTOUHHK 3BYKA.

Ha6JHOIIeHI/Ie OTpaXXCHUA U MPEIIOMIICHUA MEXaHUYCCKHUX BOJIH.

Habnronenne narepdepeHy u Juppakiiui MEXaHHUECKUX BOJIH.

3BYKOBO pe30HAaHC.

Habmronenme cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITTUTY/IOW M YaCTOTOM KOJICOaHUH.

HccnenoBanne CBONWCTB 3JIEKTPOMArHATHBIX BOJH: OTPaXXEHHE, PEIOMIICHHE, MTONpU3aIis, Tudpakuys, HHTepdepeHIns.

Tema 3. Onmuka

I'eomerpudeckas ontuka. [IpaMonuHeliHOe paciipocTpaHeHUE CBeTa B 0JJHOpoiHOM cpene. JIyu cBeta. TouedHbIit HCTOUHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakeHMi B TUIOCKOM 3epKaJle.

[Ipenommnenne cera. 3aKOHBI TIpeIOMIICHHS CBeTa. AOCONIOTHBIA TMOKaszatenb mpenomiieHus. [lomnoe BHyTpeHHee oTpaxeHue. [IpenmenpHbBIN yromn
MTOJTHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. CIIOXHBIN cocTaB Oemoro cBera. 1[Ber.

Cobupatomure W paccenBaromye JHH3BL. ToHKas nuH3a. DOKYCHOE pacCcTOSHHE M ONTHYECKasl CHila TOHKOW NWH3HL. [locTpoeHne m3o00pakeHWil B
COOMPAFOIIUX U PACCEUBAIOMINX JIMH3aX. POpMyIla TOHKOH TMH3EL. Y BeTHYEHHUE, JaBaeMOe JTINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBas omrtuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. YCIOBUS HAONMIOJEHUS MAaKCHMyMOB U MHHUMYMOB B HWHTEp(]epeHIIMOHHON
KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxmus cBera. [udpaxnuonHas pemérka. YciaoBue HAOMIOACHUS TIJIABHBIX MaKCUMYMOB TIPH TaJeHUM MOHOXPOMAaTHYECKOrOo CBeTa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Nonsipuzarus cBera.

TexHuyeckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: OYKH, Iyna, (oToammapaT, MPOSKIIMOHHBIN armapar, MUKPOCKOII, TEJECKOI, BOJIOKOHHAs
OITHKA, MU(PpaKIMOHHAS PENIETKA, TIOISAPOH]I.

Lemoncmpayuu



[IpsamonuHeiiHOE pacipocTpaHeHue, OTpaXKeHUE U penomiieHne cBera. OnTHueckue mpruoophl.
[lonmHOE BHYTpeHHEE oTpakeHue. Mojienb CBETOBOA.
HccnenoBanue cBOiCTB N300pakeHHUH B JIMH3AX.

Monenu MUKpOCKOIa, TeNecKona.

HaGmonenue naTepdepeHInN CBeTA.

HaGmonenue qudpakiuu cBera.

HaOuonenue qucnepcun cBeTa.

[TomyueHue criekTpa ¢ MOMOILBIO TPU3MBL.

[ony4enue cnekTpa ¢ mMOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.
Habnronenue nonspusanuu ceera.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi
N3mepenne nokasaTess MpenoMIIEHUS CTEKIa.
HUccnenoBanue cBONCTB N300paKEHUM B TMH3AX.
Habmronenme mucriepcuu CBeTa.

Pa3nen 6. OcHOBBI clienMAILHONH TEOPUH OTHOCUTEIbHOCTH
['pasuIsl TPUMEHNMOCTH KJIACCHYECKON MexaHWKH. [locTynaTel crenuanbHOW TEOPHH OTHOCHUTENBHOCTH: WHBAPHAHTHOCTH MOZYJSI CKOPOCTH CBETa B
BaKyyMe, IPHHIIAIT OTHOCUTEIHPHOCTH DWHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHH U COKpAIIEHUE ITIHBI.
DHeprus ¥ UMITYJIbC PEIITUBUCTCKON YaCTHIIBL.
CBs13p Macchl € HHEPTHEN U UMITYJIbCOM PENSTUBUCTCKON YaCTULIBL. DHEPTHS TTOKOSL.

Paznen 7. KpantoBasi puszuka
Tema 1. Inemenmol K6aHmMOGON ONMUKU
®otonbl. Popmyra [Imanka cBs3u 3HEPrUU HOTOHA C €T0 YACTOTON. DHEPTHSI U UMITYIIbC (DOTOHA.
OtkpeiTre U ucciaenoBanue dporoddderra. OmpiTer A. I'. CtoneroBa. 3akoHbl Gorodddekra. YpaBaueHue DitHmTeHa 11 hoTodddekra. «KpacHas
rparutma» ¢hotodddexTa.
Hasnenwne ceera. OneiTh I1. H. JIeOenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHn4eckne ycTpoHCTBa U MPAKTUIECKOE PUMEHEHHNE: (POTOITEMEHT, (POTONATUHK, COTHEUHAsT OaTapes, CBETOIAMOI.
Lemoncmpayuu
®otord ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.
HUccnenoBanne 3akoHOB BHeMHET0 (HoToddeKTa.
Cseroauoy,.
Connednas Oarapest.
Tema 2. Cmpoenue amoma



Mogenb atroma Tomcona. OnbiTel Pesepdopna no paccesnuto o -yactui. [Inanerapnas mozens aroma. Iloctynatel bopa. Usnydenune u mornomieHue
(OTOHOB IpH MIepexo/ie aToMa C OJHOTO YPOBHSI SHEPTUH Ha Apyroid. Buapl criektpoB. CrieKTp ypoBHEH 3HEpruu aToMa BOAOPOAA.

Bonnossie cBoiicTBa yactuil. Boiusl ne bpoitnsa. KopnyckynspHo-BOIHOBOM Ayamusm.

CHoOHTaHHOE U BBIHY)KJICHHOE U3JIyueHHE.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHaIN3 (CIIEKTPOCKOI ), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

Habnronenne nuHeyaThIX CIEKTPOB H3ITyYEeHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

HaGiroieHue auHeHYaToro CrekTpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTHI, OKa3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OtkpbeiThe pammoaktuBHOCTH. OmbITel Pesepdopma mo ompeneneHuio cocTaBa
paanoakTUBHOTO M3My4deHnsa. CBoiicTBa anbda-, 6era-, raMma-n3nydeHus. BiisHue paarnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TPOTOHA U HelTpoHa. Hykionnas monens siipa I'elizenOepra—Banenko. 3apsy sapa. MaccoBoe 4ucio sipa. M3oromnsl.

Anbda-paciaa. JNeKTpOHHBIA U TTOZUTPOHHBIN OeTa-pacna. I'aMMa-u3ydeHue. 3aKOH paiMOaKTHBHOTO pacraja.

DOHeprus CBs3W HYKJIOHOB B siApe. SlnepHbie cubl. JledekT Maccol sapa.

Snepubie peakiuu. /lenenue u cuHTe3 sep.

Snepusrit peakrop. TepmosinepHsbiid cuaTe3. [Ipo0IeMBbl U IEPCIIEKTUBEI SACPHON dHEPTETUKH. DKOJIOTHIECKHUE aCTIEKTHI SACPHON YHEPTCTHKH.

OneMeHTapHbIe 9acTUIB. OTKPBITHE TTO3UTPOHA.

Mero/pl HAOIIOICHHS U PETUCTPAIIMH YJIEMEHTAPHBIX YaCTHII.

@OyHaaMeHTaTbHBIE B3aUMOAeHCTBUA. EMMHCTBO (hM3MIecKOi KapTHHBI MUPA.

TexHnyeckne ycTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: T03UMETp, Kamepa BuibcoHa, sepHbId peakTop, aToMHas 6oMoa.

Jemoncmpayuu

Cu€TunK MOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pazpen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Otamnsl pa3BUTUs acTpoHOMUH. lIprKiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHNE aCTPOHOMUH.
Bun 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE3/1bI, IUNIAHETHI, X BUJIUMOE ABHKEHHUE.
ConHedHas cucteMa.
Connue. ConHeuHass akTUBHOCTh. Vcrounuk sHeprun ConHna U 3BE31. 3BE3NBI, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEeKTpaJbHBIA Klacc —
CBETHMOCTBY. 3BE3/IbI TTIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) NIl 3BE3]] INIABHOM NMOCIIEAO0BAaTENbEHOCTH. BHYyTpeHHEe cTpoeHne
3BE31. CoBpeEMEHHBIE IIPEACTABICHNS O IPOUCXOXKAECHUN U 3BOMONMH COJTHIA U 3BE3/. DTaIlbl KU3HU 3BE3.



Mneunsiit [lyte — Hama I'anaktuka. [lonoxenue u aemwkenue Connna B ['amaktuke. Tumbl ramaktuk. PaguoranakTukyd u KBazapbl. UEpHBIC JBIPHI B
siApax rajJakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopust Bonmpiioro B3peiBa. PennkroBoe usnyuenue.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nadnrooenus

Habnronenust HEBOOPYXEHHBIM TJIA30M C KCIIOJIH30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUH sl OmpeneNieHus MOJMOXKEHUS! HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOTro MOMyIIapus U SIpKHUe 3BE3IbI.

HaGmonenus B teneckon Jlynsl, mianer, Mieunoro [TyTu.

O06o0maromee NOBTOpeHue

Ponb ¢pu3uku 1 acTpOHOMUN B SKOHOMUYECKOW, TEXHOIOTUIECKON, COITMAILHON M 3THUECKOH cepax AesTeNbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUPa, poib (U3MUecKkoil TeoprH B (OPMHPOBAHHMH TPENCTABICHUN O (U3UUECKOH KapTHHE MHUpPA, MECTO
(u3nUecKol KapTUHBI MUpPa B OOIIEM PSJTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUH O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

Uzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCylIeCTBIISIETCs ¢ YUETOM COEPKATENbHBIX MEXKITPEMETHBIX CBA3EH ¢ KypcaMH MaTEeMaTHKH,
OMOJIOrMH, XUMHUH, reorpad)uu U TEXHOJIOTHH.

Medicnpeomemmuvie nousimusi, CBSI3aHHBIE C M3yYEHHEM METOJ/IOB HAYYHOT'O MIO3HAHHMS: SIBJIICHIE, HAYYHBIH (aKT, TUIIoTe3a, pu3ndyeckas BEIMINHA, 3aKOH,
Teopus, HaOIIOJICHNE, SKCIIEPUMEHT, MOJISTIMPOBAaHUE, MOJIENb, U3MEpPEHNE.

Mamemamuxka: penieHne CUCTEMbl YpaBHEHUH, TpUTOHOMETprUYecKie (DyHKINH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPHI U MX MPOCKIIUH HA OCH KOOPJWHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (QYHKIIUH, MPU3HAKU TTOJ00HS TPEYTrOJbHHUKOB,
orpesiesieHr e TUIONIAH IIIOCKUX (GUryp U 00bEMa Tell.

buonozua: anextpuyeckue SBICHUS B )KUBOW MPUPOJIE, KoJIebaTenbHbIe IBUKEHHS B )KUBOU MTPHUPOJIE, ONITUYECKUE ABIEHUS B )KUBOH MPHUPOJIE, NEHCT BHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHNE aTOMOB U MOJIEKYJI, KPHCTAJUINYEeCKasi CTPYKTypa TBEPBIX Tell, MEXaHU3MbI 00pa30BaHMS KPUCTAINIMYECKON PEIIETKH, CTIEKTPATbHBIN
aHaJIu3.

T'eoepagpusa: marHUTHBIE TTOMOCA 3EMITH, 3aJIEKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOI TTOBEPXHOCTH, MPENCKa3aHIE 3EMIIETPSICEHUN.

Texnonocus: TUHUW BIEKTPOIEpeaad, TreHEpaTop MNEPEMEHHOIO TOKA, AJIEKTPOABUIATENb, MHAYKLHOHHAS I€4b, pajap, paJuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meup, MpoeKIIMOHHBIN anmapaT, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE CPEJHET'O OBIHIEI'O OBPA3OBAHMA

OcBoenne yueOHoro mpeamera «®Pusuka» Ha ypoBHE cpeaHero odmiero oOpa3oBaHHs (0a30BBI YPOBEHB) AOKHO OOECHEUUTH JIOCTHXKEHHE
CIIEAYIOIINX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEJMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI
JInuHOCTHBIE pe3yIbTaThl OCBOEHHS YueOHOro npenmera «PU3uKa» JOIKHBI OTPaKaTh TOTOBHOCTh U CIOCOOHOCTh 00YYalOIINXCsl PYKOBOJCTBOBATHCS
c(OPMUPOBAHHOM BHYTPEHHEH MO3ULMEH JUYHOCTH, CHCTEMOH LEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOLIMX



TPaIUIMOHHBIM LIEHHOCTSIM POCCHHCKOrO OOLIECTBAa, pPACIIMPEHHE >XH3HEHHOIO OIBITa W ONbITa JEATEIbHOCTH B MPOIECCe pealu3alid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENBHON ESITEIbHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTH TPAXKAAHCKON TO3UIMH 00YYaIOUIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHICKOT0 00IIeCTBa;

MPHUHATHE TPAAULIMOHHBIX OOLIEYENTOBEYECKUX TYMaHUCTUYECKUX U IEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTH B HWHTEpecax TIpaKAaHCKOro OOIIecTBa, y4acTBOBaTh B CAMOYINpPABJICHHH B 00pa3oBaTENbHON
OpTaHU3alINN;

YMCHUEC B331/IMOI[CI7[CTBOB3TI) C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (bYHKHI/IHMI/I N Ha3HA4YCHUCM,

FOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKON JIESTEINBHOCTH;

2) MaTpUOTHYECKOT0 BOCIIMTAHMUSI:

c(OPMHUPOBAHHOCTH POCCHIICKOM IPaIaHCKON MJCHTHYHOCTH, TATPHOTU3MA;

IEHHOCTHOC OTHOUICHHUE K rOCYyJapCTBEHHBIM CUMBOJIaM, JOCTHKCHHUAM pOCCHfICKPIX y‘-IéHI)IX B oOJyacTu (1)I/ISI/IKI/I U TCXHUKU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MTOBEJICHUS;

CHOCO6HOCTB OIICHMWBATh CUTYyallUIO U IPUHUMATh OCO3HAHHBIC PCHICHW A, OPUCHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH, B TOM YHCJIIC
B JICATEIIBHOCTH YUEHOTO;

OCO3HaHHUE JTUYHOTO BKJIAJIA B IIOCTPOEHUE YCTOWYMBOT'O OYIYIIEero;

4) 3cTeTHYeCKOT0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIICHHE K MUY, BKIIFOUYAs SCTETHKY HAYyYHOI'O TBOPUYECTBA, MPUCYIIEro (U3NIECKON HAYKE;

5) Tpy10BOro BOCHIUTAHMSA:

HHTEpeC K Pa3IndHbIM cdepaM NpodecCHOHaNBHOMN JesITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM ¢ (DU3UKOW M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodecCu U pean30BhIBATH COOCTBEHHBIC JKM3HEHHBIC TIIAHBL;

TFOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHMIO B 00aCTH (DPU3UKU Ha MPOTKEHUN BCCH JKU3HU;

6) 9K0JIOrH4ecKOro BOCIIMTAHMSI:

chOopMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIBTYPhI, OCO3HAHNE TII00aTFHOTO XapaKTepa SKOJIOTHIECKUX TPOOIeM;

IJIAHUPOBAHKE U OCYLIECTBICHUE NEIUCTBUI B OKPYKAIOLIEH cpelie Ha OCHOBE 3HAaHUS LIENEeH YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIrpeHre OnbITa AeITeIbHOCTH SKOIOTMYeCKON HANPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110 (pr3HKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS

chOopMHPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATENIbHOCTH, TOTOBHOCTH B IIPOIleCCe HU3YYEHUS (PHU3UKHA OCYIIECTBISATH IMPOEKTHYIO W HCCIENOBATENBCKYIO
JeSITeTbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCcATIbHbIE YUeOHbIE e CTBUS
BazoBble Tornyeckne geicTBus:
CaMOCTOATENIFHO HYOPMYIIMPOBAThH U aKTYaJIU3UPOBATh IPOOJIEMY, paccMaTpUBATh €€ BCECTOPOHHE;



OIPEETSTh e ASSITENbHOCTH, 3a1aBaTh HapaMeTPhbl U KPUTEPUH UX JOCTHKCHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPHUBAEMBIX (PU3NYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PELICHHS MPOOIEMBI C YIETOM aHaIM3a UMEIOLIUXCSI MATEPUATBHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B AEATEIHLHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIENSAM, OLEHUBATH PUCKH TIOCIEACTBUI IEITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMIOIHSTH PA0OTY B YCIOBHUSX PEATBHOr0, BUPTYaJbHOTO M KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIICHNE IPH PEIICHNH KU3HEHHBIX MTPOOJIEM.

Ba3zoBble ucciienoBareabckue aeiicTBUS:

BJIa/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHAMHU H METOJaMH (DU3NYECKON HAYKH;

BJIa/IeTh HaBBIKAMH y4eOHO-HCCIIEOBATENHCKON U MPOEKTHOM JeATeNbHOCTH B 00JacTH (PHU3HUKH, CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB peIleHus 3a7ad PU3NIECKOro COJePIKaHus, IPUMEHEHUIO Pa3InYHbIX METOAOB TIO3HAHWS,

BIIaJIETh BUJAMHU JEATEIHHOCTH MO TMOJYYCHUIO HOBOTO 3HAHUS, €ro WHTEPHPETAlWH, MPeoOpa3oBaHHI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CHUTYaIlUsX, B TOM YHCJIE TIPU CO3aHUH YUeOHBIX IPOEKTOB B 00JACTH (BU3HKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3WPOBaTh 3a/lady, BBIIBUTATh TUIOTE3Y €€ PelleHUs, HAaXOIUTh apryMEHThI IS JJOKa3aTelbCTBa
CBOMX yTBEPXKICHHI, 3371aBaTh apaMeTPbl K KPUTEPUU PEIICHHUS;

aHAITM3MPOBATh TONyYEHHBIC B XOJI€ PEIICHUs 33a]]a9i Pe3yabTaThl, KPUTUUYECCKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBHTh B (POPMYIIUPOBATH COOCTBEHHBIE 3a]]a9l B 00Pa30BaTENBHON JEATEILHOCTH, B TOM YHCIIE TPHU U3yYeHUH (PU3UKH;

JlaBaTh OICHKY HOBBIM CHUTYAIUSIM, OI[EHUBATh MPHOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTD 3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 00IaCTh KHU3HEACITEILHOCTH;

YMeTb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJJBUTAaTh HOBBIE HJICH, ITPEIaraTh OPUTHHAIBHBIC OAXO/IBI M PEIICHHUS;

CTaBUTb MPOOIEMBI U 331a4H, JOITyCKAIOIINE ATbTEPHATHBHBIC PELIICHHS.

Pa6oTa ¢ nnopmanueii:

BJIAJICTh HAaBBIKAMH MOIydeHHsI HHPOpManuy (U3NIECKOro COAEpKAHUSI U3 HCTOYHNKOB Pa3HBIX THIIOB, CAMOCTOSITETIHHO OCYIIECTBIATE IOMCK, aHAJIN3,
CHCTEMATH3AIMIO ¥ HHTEPIPETAINIO HH(POPMAIIMH PA3THYHBIX BUIOB U (OPM IIPEICTABICHHS;

OLICHUBATH JIOCTOBEPHOCTH HH(OPMALINH;

UCTIONB30BATh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOIMH B PEHIEHHH KOTHHTHBHBIX, KOMMYHHKATUBHBIX M OpraHU3alMOHHBIX
3a1a4 Cc COONIONEHHEM TpeOOBaHMK JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, PeCcypcocOepeXeHHs, NpPAaBOBBIX M ITHYECKHX HOPM, HOPM
nH(OPMAITMOHHOW 0e30MacHOCTH;

CO3/aBaTh TEKCTHl (DPU3MYECKOTO COZAEPKAHUS B PAJIMUHBIX (opMmMarax ¢ y4€ToM Ha3Ha4eHHs HH(GOPMAIMU W IIENEBOM ayJuTOPWH, BHIOHpas
ONTHMAIIBHYIO (hOPMY TIPEICTAaBICHHS U BU3yaIN3alHH.

KoMMyHHMKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eiicTBHS:
OCYLIECTBIIATH OOIIEHNE HAa YPOKaxX (YU3HMKU U BO BHE-YPOUHOH JESITENbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallui U CMr4aTh KOH(QJIUKTBL;
Pa3BEPHYTO U JIOTMYHO U3JIAaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEACTB;
MMOHUMATh U HCIOIB30BaTh MPEUMYILECTBA KOMaHJHON U MHIUBHUIYaIbHON PaboTHI;



BI)I6I/IpaTI) TEMATHUKY U MCTOAbI COBMCCTHBIX ﬂeﬁCTBHﬁ (¢ y‘IeTOM O6HlI/IX HUHTCPECOB U BO3MOKHOCTEH KaXJ10ro 4JC€Ha KOJIJICKTHBA,

NpUHUMATL LEJIN COBMECTHOM ACATCIIBHOCTU, OpPTraHM30BbIBATH W KOOPAMHUPOBATH ﬂeﬁCTBHH no € IOCTHXKCHUIO: COCTaBIIATh IIaH ILeﬁCTBHﬁ,
pacnpeacisite pojiv € y‘leTOM MHCHHUN Y4aCTHUKOB, 060y)KI[aTI> PE3YIbTAaThl COBMCCTH on pa6OTBI;

OLCHHBATH KAaUYCCTBO CBOCTO BKJIaJa U KaKAO0ro ydaCTHMKa KOMaHIbI B O6IIII/II7[ pEe3yjabTaT Mo pa3p360TaHHI)IM KpHUTCPUAM;

npeajiaraTb HOBBIC ITPOCKTHI, OLICHUBATL UACH C ITO3UIIMN HOBU3HbI, OpPUTMHAJIBHOCTH, HpaKTH‘IeCKOﬁ S3HAYUMOCTH,

OCYHIECTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMTOBEACHUC B PA3JIMYHBIX CUTYallUAX, IIPOABJIATL TBOPUYECTBO U B006pa)K€HI/IC, OBITH WHHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBeEpPCATIbHbIE YueOHbIE AeiicTBUS
Camoopranusanus:
CaMOCTOSTEIFHO OCYILECTBISITh MMO3HABATENBHYIO IESATENHLHOCTh B 00JIaCTH (PU3UKH U aCTPOHOMHHU, BBISBIISATH MPOOIEMBI, CTaBUTh H (HOPMYINPOBATH
cOOCTBEHHEBIE 3aJaUH;
CaMOCTOATCIIbHO COCTaBJIATH IIJIAH PCIICHUSA paC'-IéTHBIX N KAa4C€CTBCHHBIX 3aJay, IIJIaH BBIITOJIHCHUSA HpaKTHHeCKOﬁ pa6OTI)I C y‘IéTOM HUMCIOIINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIOUYTCHHIA;
naBaThb OLUCHKY HOBBIM CUTYALIUAM,
pacmupsTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;
JieniaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTD 3a PEIICHHE;
OIICHUBATH IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSIBIICHUIO 3PYIUIIUH B 007aCTH (DU3KUKH, TIOCTOSHHO HOBBIIIATH CBOW 00Pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOUHOHATIbHBIN HHTEIIEKT:
JIaBaTh OI[EHKY HOBBIM CUTYaIlHsIM, BHOCUTH KOPPEKTHUBHI B AEATEIbHOCTD, OLIEHUBATH COOTBETCTBHE PEIYIHTATOB IEISIM;
BIIQJICTh HABBIKAMH [TO3HABATENHLHON pedIeKCHn KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICTIHTENLHBIX MIPOIIECCOB, X PE3yIbTATOB M OCHOBAHHI;
WCTIOJIb30BATh MPUEMBI peIIeKCHHU ISl OIICHKH CHTYaIluH, BEIOOpa BEPHOTO PEICHHUS;
YMETb OIIEHHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATPH PEUICHUS 110 UX CHIKEHHUIO;
MIPUHUMATH MOTUBBI X apTYMEHTHI APYTHX MPH aHAIHA3€E PE3YIhTATOB IEATENFHOCTH;
MIPUHUMATH ce0sl, TOHMMasi CBOM HEOCTATKH M JOCTOWHCTBA;
MIPUHUMATH MOTUBBI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNIbTATOB JIEITENFHOCTH;
MIPU3HABaTh CBOE MPaBO U MPaBO IPYTHX Ha OMINOKH.
B mpomecce gocTmkeHNsT TUYHOCTHBIX PE3yIBTATOB OCBOCHHUS MPOTPaMMEI IO (PH3WKE 7SI YPOBHS CpeaHEro o0Iero oopazoBaHUs y OOYyJarOIUXCS
COBEPIIIEHCTBYETCS IMOIIMOHATBHBIN HHTEIJIEKT, IPENIONATAOIINN COPMHPOBAHHOCTD:
CaMOCO3HaHMSI, BKIIFOYAIOIIET0 CIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIIEHOE COCTOSIHHE, BUJIETh HAIPABIICHHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM
cdepsl, OBITH YBEPEHHBIM B ce0€;
CaMOpEeTyIUPOBAHHUS, BKIIOYAIOIIEr0 CaMOKOHTPOIb, YMEHHWE MPUHUMATH OTBETCTBEHHOCTh 32 CBOE TOBENEHHE, CIIOCOOHOCTHh aJalTHPOBATHCH K
SMOIIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITEIM HOBOMY;
BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOIIEH CTpEMIICHHE K JAOCTIDKEHHUIO MMM W YCIeXy, ONTHMH3M, HHUIIMATHUBHOCTh, YMEHHE ACWCTBOBATh UCXOMS M3
CBOUX BO3MOXKHOCTEH;
AMIIATHH, BKIIFOYAIONIEH CIIOCOOHOCTh IMOHMMATh SMOIIMOHAIIBHOE COCTOSHHUE JIPYTHX, YUYUTHIBATH €ro MPHU OCYIIESCTBICHUU OOIIEHUs, CTOCOOHOCTh K
COUYYBCTBUIO U CONEPEKUBAHUIO;



COLIMANIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTpAaWBAaTh OTHOUICHHUS C APYTHMMHU JIIOABMH, 3a00TUTBCS, MPOSBIATH WHTEPEC W pa3pemaTh
KOH(ITUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K konmy o0yuenus B 10 kjiacce mpenMeTHbIC Pe3ylIbTaThl HA 0A30BOM YPOBHE JAOJIKHBI OTpakaTh chOPMHPOBAHHOCTD y 00YUAFOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPaX Poib U MeCTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI MUPA, B pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKON EATENBHOCTH JIFOIEH;

YUYUTHIBATh IPaHMIIbI TPUMEHEHHsI N3YUEHHBIX (PU3NYECKMX MOJIeJIel: MaTepruajbHas TOUKa, HHepIHaIbHAs CHCTeMa OTCuéTa, abCOTIOTHO TBEPIOE TEO,
WJeaNbHBIN Ta3, MOJCIN CTPOSHHS T'a30B, )KUAKOCTEH U TBEPABIX TEN, TOUCHUHBIH NEKTPUUCCKUH 3apsi pY pelieHiH (U3HMUECKUX 3a1a4;

pacro3HaBaTh (Qu3MYeCKUEe SBIEHUs (IIPOIECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISPHO-KWHETUYECKOW TEOpUH CTPOCHUS
BEIIIECTBA U DJIEKTPOJMHAMUKHU: pABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIIMHEWHOE JIBYKEHHE, CBOOOTHOE TTaJICHUE TEll, IBMKEHUE 110 OKPYKHOCTH, WHEPIIHS,
B3aMMOJIEUCTBHE Tel, TUPQy3usi, OPOyHOBCKOE JBIKEHHE, CTPOSHHE KHUJIKOCTEH M TBEPIBIX Tel, M3MEHEHUe 00BEMa Tel NMpU HarpeBaHUH (OXJIAXKJICHHN),
TEIUIOBOE PAaBHOBECHE, HCIApeHHe, KOHJEHCAllMd, IUIaBJIeHHe, KPHUCTaJUIM3alus, KUIIEHHWE, BIaXHOCTh BO3/yXa, IMOBBIIIEHHE aBJIEHUS Ta3a TNPH €ro
HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b MEXAY HapaMeTpaMy COCTOSHUS Ta3a B U30MPOIIECccaX, IIEKTPU3AIMS TEN, B3aNMOAEHCTBHE 3apSJIOB;

OIMCHIBATh MEXaHWYECKOE BMKEHHE, MCIIONb3Ys (PU3NUeCKre BEMUYMHBI: KOOPAUHATA, ITyTh, MTEpPEMEIIEHH €, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIa,
VMMITYJIEC TeNla, KHHETUYeCKasi SHeprus, MOTEHIIMAIbHAs dHEePrys, MeXaHn4deckas pabora, MeXaHW4YecKasl MOITHOCTh; MPH OMHUCAHWUU MPABHIBHO TPaKTOBATh
(U3NYECKHI CMBICT MCIIONB3YEMbIX BEIIMYMH, HX 0003HAYCHUS U €JIMHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3NYECKYIO BEIUYHHY C JIPYTUMU
BEIIMYMHAMM;

ONMCBHIBATh M3yYCHHBIC TEIJIOBBIC CBOWCTBA TEN M TEIUIOBBIC SBICHUS, UCIONB3YS (pU3NUECKHE BEIMYMHBI: JABICHHE Ta3a, TEMIIEpaTypa, CPemHss
KUHETUYECKasi S3HEPrHsl Xa0THUECKOI'O IBUKEHHS MOJIEKYJ1, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI 9Heprus, padora rasa,
KO((GHUINEHT IMOJE3HOr0 NEHCTBUS TEIJIOBOTO [BHTATENs; NPH ONHCAHWM MPABWIBHO TPAKTOBAaTh (DPU3MYECKUH CMBICH HCHOJIB3YyEeMbIX BEIMYHMH, WX
0003Ha4YEHMs U eIMHULIBL, HAXOAUTh (JOPMYJIBI, CBSI3BIBAIOLINE NAHHYIO (PM3HUECKYIO BEJIMUMHY C IPYTUMH BEIUYMHAM;

OIMCHIBATh U3YUEHHBIEC 3JIEKTPUUECKIE CBOWCTBA BELIECTBA U 3JICKTPUUECKUE SBICHUS (IIPOLIECCHI), UCIIONb3Ys (PU3NUECKrE BETMUMHBIL: JJIEKTP HUECKHUH
3apsil, SJMEKTPUYECKOE II0J€, HAMPSKEHHOCTh MOJs, IOTEHIMaJ, Pa3sHOCTh ITOTEHLHUATIOB, NPH ONMCAHUM NPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICIT
HCIOJIB3YEMBIX BEJIMYUH, UX 0003HAYEHHS U €IMHUIIBL;, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOLIME JAHHYIO (U3MUECKYIO BEIMUMHY C IPYTUMH BETUYMHAM U

aHAM3UPOBATH (PU3UUECKHE MPOIIECCHl M SBICHUS, HCIONB3YS (PU3NUecKrne 3aKOHBI M MPHHLHUIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3axoHbBI
HeroToHa, 3aK0H COXpaHEHMsI MEXaHWYECKON HHEPTUH, 3aKOH COXPAHEHHs MMITYJIbCa, IPUHIMII CYNEPIO3ULUN CHUJI, IPUHLUI PaBHONPABHUS MHEP LUAJIBHBIX
CHCTEM OTCYETa, MOJIEKYISIPHO-KHUHETHYECKYIO TEOPHIO CTPOCHUS BELIECTBA, ra30BbIC 3aKOHBI, CBS3b CPEAHEH KMHETHUECKON 3HEPIHH TEMJIOBOI'O ABMKEHHUS
MOJIEKYJ C aOCOJIOTHOW TeMIIepaTypoi, MEpPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3ToM pasiauyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTEMaTHIECKOE BBIPAKEHUE U YCIIOBHS (TPAHUIIBL, 00JIACTH ) TIPUMEHIMOCTH;

OOBSCHITH OCHOBHBIC NPHHLUIBI ACHCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3iuyarh YCIOBHS MX O€30MacHOrO MCIOJIb30BAaHUS B
MTOBCE/IHEBHOM JKH3HU;

BBINOJIHATD 3KCIIEPUMEHTHI 110 UCCIIENO0BaHNIO0 (PU3MUECKUX SIBJICHUH M MPOLIECCOB C HMCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPEHHUH, MPH 3TOM
¢dbopmynupoBaTh Npobiemy/3amauy W THIIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPELIOKEHHOIo O0OpYyHOBaHMS, NMPOBOAUTH OIBIT U
(hopMyTUpPOBaTh BBIBOJBL;

OCYLIECTBIIATh INPSIMble M KOCBEHHBIE M3MEpEHMs (U3MUECKHX BEJIWYMH, MIPU 3TOM BBIOMPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHHUS] W HCIONb30BaTh
M3BECTHBIE METOBI OLIEHKU MOIPEIIHOCTEN U3MEPEHNI;



HCCIIEIOBAaTh 3aBHCUMOCTH MEXKIY (DU3NYECKUMHU BEIMYMHAMH C HCIONB30BAaHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHPOBaTH pE3yIbTATHI OTYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUE TaOIUI U TPa(UKOB, AeTaTh BEIBOABI 110 PE3YJIbTaTaM HCCIIEOBaHMS;

co0oaaThk mpaBuiia 6€30MacHOro TPyAa MPH MPOBEICHUH UCCICIOBAHUHN B paMKax Y4eOHOT0 SKCIIEPUMEHTA, y4eOHO-MCCIIeA0BaTENbCKON U MTPOSKTHOM
JeATeIbHOCTH C UCTIONb30BAHNEM U3MEPUTENBHBIX YCTPONUCTB H J1a00paTOPHOTO 000PYAOBaHMS,

pewmarth pacu€THbIe 3a7jaui C SIBHO 33AaHHON (U3NYECKON MOJENbIO, HCIOb3Ys (PU3NYecKre 3aKOHBI H IPUHLIUIIBI, Ha OCHOBE aHAJIN32 YCIOBHS 3a/1a41
BBIOMpPATh PU3MYECKYIO MOJIENb, BBIACATh (PU3NUECKUE BETHUUHBI 1 POPMYIIBI, HEOOXOMUMEBIE ISl €€ pellieHHs, POBOIUTH PAcUEThl U OLECHUBATH PEAIbHOCTh
MOJTY4YEHHOTO 3HaUCHUsT (PU3NIECKOIN BETHYMHEI;

pemarh KadyeCTBEHHBIC 3a1a4K: BEICTPauBaTh JOTMYECKH HEMTPOTHBOPEUUBYIO IIETIOUKY PACCyXKACHHUH C OMOPOil HAa H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U QU3NYECKHE SBICHUS,

HCIIOJIB30BaTh IIpU PCIICHUU y‘-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TCXHOJOTHU JJId TIOMUCKA, CTPYKTYPHPOBAHUA, HUHTCPIPETAIUUN H
MpeACTaBIeHUs] y4eOHOH W HAy4YHO-TIOMYJISIPHOH WHQOPMAIMH, MONYYEHHOH W3 pa3IHYHBIX HCTOYHHKOB, KPHUTHYECKHM aHAIM3UPOBATH MOIy4aeMYIo
HH(pOPMAIHIO;

MPHUBOJIUTH MPHUMEPHI BKJIA/a POCCHHCKAX W 3apyOeKHBIX YUEHBIX-(H3MKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOIECCOB OKPYKAIONIErO0 MHpaA, B
Pa3sBUTUC TEXHUKHU U TCXHO.HOFI/II\/'I;

WCIOJIb30BaTh TEOPETUYECKUE 3HAHWSA 1O (U3WKE B TOBCEIHEBHOW JXKM3HU JUIsi oOecreueHHs Oe30MacHOCTH NpH oOpamieHud ¢ MmpubopaMu U
TEXHUYECKHUMH yCTPOUCTBAMH, JJISl COXPaHEHHUS 3JIOPOBBS H COOJIO/ICHHSI HOPM DKOJIOTHYECKOT'0 ITOBEJICHHS B OKPYKaIoIIeH cpere;

paboraTh B TpyIIe C BBIIOJIHEHHEM PA3IMYHBIX COIUANLHBIX POJICH, TUIAHHUPOBATH PaOOTy TPYIIIbI, PAIlMOHATIBHO PACHpENENsATh O0S3aHHOCTH M
IIaHUPOBATh JACATCIBHOCTh B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO OICHMBATH BKJIAJ KaXXJAOro M3 YYaCTHHUKOB T'PYIIIIbI B PCIICHUC paCCManHBaeMOfI
IPOOIIEMEL.

K koniy obyuenus B 11 kiiacce nmpeIMeTHbBIE Pe3yNIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh c(hOPMHUPOBAHHOCTD y 00YUAFOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMepax poiib U MecTo (M3UKH B (OPMHUPOBAHNN COBPEMEHHON HAyYHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYCCKON ACATEIbHOCTH JIOACH, IIEIOCTHOCTh U €IUHCTBO (DU3UUYCCKON KapTHHBI MHpAa;

YYUTHIBATh TPAHUIIEI IPHMEHEHUS N3yUEHHBIX (PHU3NIECKUX MOJIENEi: TOUSUHBINA IMEKTPUIECKAN 3aps, Tyd CBETa, TOUYCYHbII HCTOYHUK CBETA, S/IepHas
MOJIENTb aTOMa, HyKIIOHHAs MOJIENTb AaTOMHOTO /pa IIPH PEelIeHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBath (U3WYECKHE SBICHUS (MIPOIECCh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB DJIEKTPOIWHAMHKH W KBAaHTOBOH (DH3WKH: 3JIEKTpHUYECKas
MIPOBOIMMOCTh, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE [EHCTBUS TOKa, B3aWMOJECWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS WHAYKIWSA, IEWCTBUE
MarHMTHOTO TIOJNIi HAa TPOBOJHHUK C TOKOM M JBIDKYIIMICS 3apsf, 3JEKTPOMarHUTHBIE KojeOaHUsS M BOJHBI, NMPSMOJIHMHEHHOE pPacIpoCTpaHEHHE CBeTa,
OTpakeHHe, TperoMiieHue, nHTepdepeHnns, TuGpaKkius U MMOIIPU3aIUs CBETa, TUcTepcHust cBera, (otodnektpuueckuit 3¢gdext (pororddekr), cBeroBoe
JaBJIeHNE, BOSHUKHOBEHHE JTMHEWYATOr0 CIIEKTpa aToMa BOJOPOa, €CTECTBEHHAs M HCKYCCTBEHHAS PaIMOaKTHBHOCTH;

OIMCHIBATh HM3YYCHHBIE CBOMCTBA BelIeCTBA (IMEKTPHUECKHE, MAarHUTHBIE, ONTHYECKHE, SJEKTPUUYECKYIO IPOBOAMMOCTD PAa3UYHBIX Cpel) W
AJIEKTPOMAarHUTHBIE SBJIEHUS (TIPOIIECCHI), NCIONB3Ys (PM3MUECKIE BEIMIMHBL: AIEKTPUICSCKUAN 3aps]], CHIIa TOKA, dJIEKTPUIECKOe HaINPsHKEHUE, SJEKTPUIECKOEe
COINPOTHUBJICHNE, PAa3HOCTH MTOTEHIINAJIOB, SJIEKTPOIBIKYIIAsl CHIIa, pad0oTa TOKA, HHIYKIIFS MAarHATHOTO IO, ciiia Amriiepa, cuia JlopeHna, HHIyKTUBHOCTb
KaTYIIKA, DHEPTHUSA JJIEKTPHYECKOTO W MArHUTHOTO TOJIeH, TMepruoNl M 4YacToTa KojeOaHWi B KojeOaTeNbHOM KOHTYpE, 3apsji W CHiIa TOKa B TIpoIecce
TapMOHHYECKHIX AJIEKTPOMArHUTHEIX KoJlebaHnl, (hOKYCHOE pacCTOSHHE M ONTHYECKAs CHJIA JIMH3BI, IPH OMUCAHUH MPABIIIBHO TPAKTOBATH (YM3NUYECKUI CMBICTT
WCIONb3yEeMbIX BEIHYWH, X 0003HAYEHUS U €IUHUIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO (PH3UYECKYIO0 BETUYHHY C JPYTUMHU BEIMYMHAMU;

OIMCHIBATh M3YYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, UCHOIB3ySd (DU3MYECKHE BEIWYMHBI: CKOPOCTH 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, YHEPrUsl U UMITYJIbC (POTOHA, IEPHOJ MONTypacnaia, SHEPTusl CBA3M aTOMHBIX si/iep, IPU OMMCAaHUU MPABUIBHO TPAKTOBATh (DM 3UMUYECKUI CMBICI



UCTIOJIb3YEMBIX BEIMYMH, UX OOO3HAUCHHUS W CAWHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (U3MUECKYIO0 BEIMYMHY C JPYTUMH BETUYHHAMH,
BBIUUCIIATH 3HaYCHUE (DU3NYECKON BEINYHHBI,

aHaMM3UpOBaTh (PU3MYECKHE MPOLIECCHl U SIBICHUS, WCHONB3YS (U3MYECKMe 3aKOHBl W MPUHLUUMBL 3akoH OMma, 3aKOHBI MOCIENOBATEILHOIO H
NapajyiebHOr0 COEANHEHUsI MMPOBOAHUKOB, 3aKoH J[koyns—JIeHna, 3aKkoH 3JeKTPOMarHUTHOW MHAYKIHMH, 3aKOH MPSIMOIWHEHHOTO paclpoCTpaHeHHs CBETa,
3aKOHBI OTPaKEHHsI CBETA, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHUe DWHIITelHA A7 PoTtoddderra, 3aK0H coXpaHEHHs SHEPTUH, 3aKOH COXPaH CHUsI UMITYJIbCa,
3aKOH COXPaHEHHsI 3JIEKTPHUUECKOT0 3apsijia, 3aKOH COXPaHEHHsS MACCOBOI'O YHCIIA, MOCTYNaThl bopa, 3aKOH paMOaKTHBHOTO pachaja, IpH 3TOM pa3indaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BEIpaKEHHE U YCIOBUS (TPaHUIIbI, 00IaCTH) MPUMEHIUMOCTH;

OIPEENITh HalpaBiieHHE BEKTOPa WHAYKIIMA MarHUTHOTO TTOJIsl IIPOBOTHUKA C TOKOM, CHIIBI AMIlepa 1 cuitbl JlopeHna;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO3J]aBaEMOE IIIOCKUM 3ePKaJIOM, TOHKOW JINH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3NYECKUX SBIGHUN W MPOIECCOB C MCIOJIb30BAHMWEM TMPSIMBIX M KOCBEHHBIX W3MEPEHHI: MPH 3TOM
¢dbopmynupoBaTh MpobieMy/3ajlaqy W THIIOTe3y y4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY W3 TPEIOKEHHOrO O0OpYAOBaHHS, MPOBOJUTH OIBIT U
(hopMyTHPOBAThH BHIBOJIBI;

OCYIIECTBIIATh TMPSMBIE ¥ KOCBEHHBbIE M3MEpeHHs (U3MUECKHX BEIWYHMH, MPH 3TOM BBIOMPATh ONMTHMAIBHBIA CIIOCOO M3MEPEHHsI M HWCIOJIL30BATh
HU3BECTHBIE METO/IbI OLIEHKU MOrPEMIHOCTEN U3MEPEHNUI;

HCCIIEIOBaTh 3aBUCHMOCTH (DU3MUYECKUX BEIHYMH C HUCIONB30BAHHUEM IPSIMBIX WU3MEPEHWH: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3yNIbTaThl TOMIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH B BHJIE TAOIHII U TPpaUKOB, JIENATh BHIBOJIBI TI0 PE3YJIbTaTaM HUCCIIeIOBAHUS;

COOJTIOIaTh TIpaBMiia 0E30IACHOTO TPY/AA MPH MPOBEICHUH UCCIICIOBAHUI B paMKax Y4eOHOT0 SKCIIEPUMEHTA, yIeOHO -HCCIIeI0BATENbCKON H TPOSKTHOM
JIeSTEIbHOCTH C UCIIONIb30BAHNEM U3MEPUTEIBHBIX YCTPOUCTB U 1abOopaTopHOro 000py10BaHuS;

pemrath pacy€THbIC 3a7a4M C SBHO 3alaHHON (PU3MUECKON MOAENBIO, HCHONB3Ys (hu3nuUecKre 3aKOHBI M IPHHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3a1a4H
BBIOMpPATh (PU3NUECKYIO MOJIENb, BRIIACIATh (PU3NUECKHE BETMYMHBI U (OPMYIIBI, HEOOXOANMBIE I €€ pelIeH s, IPOBOANUTH PacyEThl M OLEHNBATH PEAIbHOCTh
MOTy4eHHOTO 3HAYeHNS (PM3HUYECKOI BEITNYNHBI;

pelaTh Ka4yecTBEHHbIE 3a1a4l: BEICTPauBaTh JOTMYECKH HEIIPOTHBOPEUUBYIO LIETIOUKY PAcCyKAECHUM ¢ ONOpO Ha M3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
" (pu3mdecKue SIBICHUS,

HCIOJIB30BaTh NPH PEUICHWH Yy4eOHBIX 3alad COBPEMEHHbIE MH(OpMAIMOHHBIE TEXHOJOTUU IJISl IIOMCKA, CTPYKTYPUPOBAHMSA, MHTEPIIPETAllMU U
MpEACTaBICHUsT y4eOHOH M Hay4YHO-TIOMYJSPHOM HH(pOpMAanMM, IMOIYYEHHOH H3 pa3lIW4YHBIX HMCTOYHHUKOB, KPUTHYECKH aHAJIN3UPOBATH IOIYYaeMYIO
HH(pOPMAITHIO;

OOBSACHSTH NPUHLMIIBI ACHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3inyaTh yCIOBHs UX OE30IaCHOrO MCIOIb30BAHUS B MOBCEIH €BHOM
KHU3HY;

MIPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUCKUX WU 3apyOCKHBIX YyUEHBIX-(DU3UKOB B Pa3BUTHE HAyKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONB30BaTh TEOPETUYECKHE 3HAHWS 10 (PU3WKE B ITOBCEAHEBHOW J>KM3HU JUIA oOecTiedeHHs Oe30MacHOCTH IMpH OOpalleHnd C mpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJIsI COXPAHEHUS 340POBbsI U COONIOIEHUS HOPM SKOJIOTMYECKOro MOBEACHHUS B OKPYXKAIOIEH cpere;

paboraTh B IpynIe ¢ BBIIOJIHEHHEM DPAa3IMYHBIX COLMANBHBIX pOJied, IJIaHUPOBAaTh pabOTy TPYIIBI, PAMOHAIBHO PaclpenessiTh OOS3aHHOCTH U
IUTAHUPOBATh JEATENIBHOCTh B HECTAHIJAPTHBIX CUTYalMAX, aJCKBaTHO OLICHMBATh BKJIAJ KaXKAOTO M3 YYACTHHKOB IPYNIBI B PEIIEHHE paccMaTpUBaeMON
MIPOOJIEMBL.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (uudppoBbIe)
Ne n/m Kontpoabnbie | IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O [TIO3HAHUSA
1.1 dusuka u METO ay4HOro Mo3Ha 2 1 bubamorexa LIOK
. N3N U M bl H HOI'O ITIO3HAHUSA
A v https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K
HHeMaTHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3 6 1 1
AROHDE COXPAHCHILL B MCXATHIE https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMHUKA
31 OCHOBBI MOJIEKYIAPHO-KHHETHIECKOI 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1
CHOBBL TEPMOHHAMHUIC https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubmmorexa I[JOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

. QJIEKTPOANHAMUKA



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

bubmuoreka LIOK
41 EKTPOCTATHIA 10 ! https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBII nekTpruecKuid TOK. Toku B 12 Bubmoreka LJOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 68 3
11 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
HaumenoBaHue pa3aeioB U TeM ugposbie
Ne n/m past Kontpoabheie | IIpakTudeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUMHAMUKA
11 MarnuTHoe€ 1oJ1e. DJIEeKTPOMAarHuTHas 1 9 3 bubmoreka [IOK
' WH LY KIHST https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHUYeCKHE U DJIEKTPOMArHUTHBIC 9 1 bubmmoreka [IOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKHE U 3JIEKTPOMAarHUTHBIE 5 1 bubmmoreka I[JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIbHOM TEOPUM OTHOCUTEJLHOCTH

3.1

OCHOBBI clienUalIbHON TeopUu

4 1

bubmmoreka LIOK



https://m.edsoo.ru/7f41bf72
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OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasnea 4. KBAHTOBAS ®U3UKA
4.1 Dneme KBAHTOBOW ONTHK 6 bubmiorexa LIOK
. MCHTBI KBAHTOBOHM OIITHUKU
i https://m.edsoo.ru/7f41c97¢c
bubauoreka LIOK
4.2 C 4
TPOCHHS aToMa https://m.edsoo0.ru/7f41c97¢c
bubauoreka LIOK
4, A
3 TOMHO® ApO ° https://m.edsoo0.ru/7f41c97¢c
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUWU U ACTPO®U3IUKHN

5.1 DeMeHThI ACTPOHOMHUU 1 aCTPOPUIUKU 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Pazaen 6. OBOBIIAIOIIEE MIOBTOPEHUE

6.1 Ob6o0matoniee MOBTOpEHUE 4 Egg;j;ﬁ%;ii'orﬁﬂ £41097¢
Uroro mo pazneny 4
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

MNOYPOYHOE INVTAHUPOBAHUE

KoJaunuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIe UG pPOBBIE
Tema ypoka KounTtposabHble IIpakTHyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE pecypchbl
padoThI padoThI

1 ®dusuka — Hayka o npupoje. Hayunsie 1 Bbubmmoreka LJOK
METO/IbI TIO3HAHHSI OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo ¢puznku B popMUpoOBaHUU
COBPEMEHHOM HAYYHON KapTHUHBI MUPA, B bubnuoreka IJOK

2 . . 1 1
MPAKTUYIECKOMN JEATETBHOCTH JIFOJICH. https://m.edsoo.ru/ff0c33e6
BxoHO#1 KOHTPOJIb.

Mexanuueckoe IBUKEHHUE.

3 OTHOCHUTETHFHOCTh MEXAaHUIECKOT O 1 bubmoreka [IOK
npxkenus. [lepemerieHne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpeHHe

4 PaBHOMEpHOE NIPSMOIIMHEHHOE NBIKEHUEC 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOTUHEHHOE 1 bubmoreka [IOK
JBU)KCHUE https://m.edsoo.ru/ff0c372e

6 CroOomHOE mafeHne. Y CKOpeHHe 1 bubmoreka [IOK
CBOOO/THOTO MaCHHs https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nemxeHue. /[Bmkenne 1 bu6mmoreka IJOK
MaTepUaIbHOW TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENBHOCTH [ amunes.

8 I/IiepLL[IHanLHHe cucteMsl orcuera. lepBsrii 1 bubanoreia LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. IlpuHuun cynepno3uuuu
9 cmit. Bropoii 3akoH HI;),IOT]j)Ha /:[?11:{ ’ ) 1 bubamoreia LIOK
N https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH

10 Tperuii 3akoH HeroTOHA 17151 MaTEepUaIbHBIX 1 bubmmorexa LJOK
TOYEK https://m.edsoo.ru/ffOc3be8

11 3akoH BceMupHOro TsaroreHus. Cuna 1 bubmuoreka IJOK

TSAXKCCTHU. HepBaﬂ KOCMUYECCKast CKOPpOCTb

https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

bubmnoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18

. Cuna tpenns. Kosppuuument tpenns. Cuna Butmorexa LIOK
;{T;giiﬂzﬁﬂr;f: FIBIDRCHII Tera B https://m.edsoo.ru/ff0c3f76
[TocrymarenbHOE U BpalllaTeIbHOS

14 JBUKEHUE a0COIOTHO TBEPIOTO TEa. bubmauoreka LIOK
MowmeHT cuibl. Tlnedo cuitel. Y CIIOBHS https://m.edsoo.ru/ff0c41a6
paBHOBecUs TBEPAOIO TENa
NMiynbc MaTepuaibHOW TOUYKH, CHCTEMBI

15 MaTepuaIbHBIX TOYeK. MIMImynbc cUibL. bubmmoreka [JOK
3aK0H COXpaHEeHUs UMITyJIbca. PeakThBHOE https://m.edsoo.ru/ff0c43d6
JIBHKCHUE.
Pabora 1 mMorHOCTh critbl. KuHeTnueckast

16 JHEPTHUs MaTz;manLHoﬁ“ ToukH. Teopema 06 bubamoreia LIOK
U3MEHEHUU KMHETHYECKOM DHEPIHU hitps.//on. eds00.r/ 104502
[TorenuunansHas sueprus. [loTenuanbHas

17 SHEPIHs YIPYro aed OpMUPOBAHHON bubmoreka [IOK
npykuHbl. TloTeHIMaapHas SHEPTHS Tea https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3EMIIH
[lorenmuanpHbIe U HEMOTEHIINATHHBIE CHJIIBL.
CBs13b paOOTHI HEMOTEHIIHAIBEHBIX CHJI C

18 I/ISMeHepHI/IeM MexaHqu:Koﬁ SHEPrUu BuGmuorexa LIOK

https://m.edsoo.ru/ff0c478c

CHCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTrUuu
Jlaboparopnas pabora «/ccnenoBanue

19 CBsI3H PabOTHI CHUIIBI C H3MEHEHUEM
MEeXaHW4YeCKOW PHEPTHUH Tela Ha IpuMepe
pacCTsKEHUST Pe3UHOBOTO KTYTa»
KonTponsnas pabora 1o Teme

20 <<KI/IHI€):MaTI/IKa.p JluHamuka. 3aKOHBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c4b74

COXpaHEHHS B MEXaHUKE»

21 OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO- bubmuoreka IJOK

KUHETH4YecKor Teopuu. bpoyHoBckoe

https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

npkenne. Juddysus

XapaKTep JBUXKCHHUA U BSaHMOHCﬁCTBHH

22 YacTHI] BeliecTBa. Moaeau CTpOSHUS Ta30B,
JKUJIKOCTEU U TBEPABIX TEN

23 Macca monekyn. Konndecto Beectsa.
[Tocrosinnas ABoraapo

24 TemnoBoe paBHOBecue. TemmnepaTypa u e€
n3mepenue. [lkana remneparyp Lenbcus

o5 Wneansusiii raz3 B MKT. OcHoBHOE bubaunoreka [IOK
ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOconoTHas TeMIepaTypa Kak Mepa

26 cpenHell KWHETUYECKON SHEPTUU JBUKEHUS bubmoreka [IOK
MOJIeKyIl. YpaBHeHnne MeHeneeBa- https://m.edsoo.ru/ff0c511e
Knaneitpona

27 3akoH JlanmbeToHa. ['a30BbIE 3aKOHBI
JlaGoparopHas pabota «lccinenoBanue

28 3aBHCHMOCTH MEXY IapaMeTpaMu
COCTOSIHHS Pa3peXeHHOT0 raza»

29 M3ormporiecchl B MaealbHOM Ta3e U X bubmoreka [IOK
rpauecKoe MpeacTaBiIeHIe https://m.edsoo.ru/ff0c570e
BayTpenHss sHEprust TepMOAUHAMUYECKOU

30 CHUCTEMBI U CIIOCOOBI €€ H3MEHCHHSL. bu6mmoreka IJOK
KonuuecTBo TemioTel u pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHS OTHOATOMHOTO HI€aTHHOTO Ta3a

31 Buner tenonepenauu bubanoreia LIOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEUIOEMKOCTD BEIIECTBA.
32 K(I)LJ'II/I‘IGCTBO TETUTOTHI TIPA TLeILnonepeuaqe. bubanoreia LIOK
. https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN TIporiecc

33 [TepBrliif 3aKOH TEPMOAUHAMUKHU U €r0 bubmmorexa LJOK
MPUMEHEHHUE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc

34 HeobGpaTtumocTh mporeccoB B MpUpoze. bubmmoreka LJOK

BTOpOﬁ 3aKOH TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6230
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[punnun gevicteus u KII Tenmosoit

bubmnoreka [IOK

3 MaIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ
37 OKOJIOrHYecKue MPOOIIeMBbI
TEIUIO3HEPT eTUKU
38 Oo6o0marommii ypok «MoJiekyspHas bubnuoreka ITOK
¢usnka. OCHOBBI TEPMOJAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbsHas pabora 1o Teme
39 <<MonpeKynstH§sI ¢usnka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)
40 [Mapoobpa3oBaHue U KOHICHCAIIUSI. bubmmorexa [JOK
Vcnapenue U KUIeHune https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTh bub6mmoreka IJOK
BO31yxa. HachlmeHHbI#H map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramimueckue u
42 aMmop(dHBIe Terma. AHU30TPOIHNS CBOHCTB bubmmoreka [IOK
KpHuCTajuIoB. JKuaKue KprCTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHaIbI
43 [InaBneHune u KpuCTAIUTH3AIU. Y AeTbHAS bubmoreka [IOK
TeruioTa raBneHus. Cyomumarust https://m.edsoo.ru/ff0c6708
44 YpaBHeHWE TEIIOBOro OanmaHca Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6820
45 ONeKTpU3amus Tel. DNEKTPUIECKAN 3apsiI. bubmoreka [IOK
JIBa BHa SJIEKTPUIECKHX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBoHUKH, MUINEKTPUKA U
46 H(I))nyHIfOBoz[pr[KH. 3aK§H COXpaHEHUS Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOro 3apsiia
47 BzaumopnelictBue 3apsinoB. 3akoH KynoHna. Bubnuoreka LJOK
TodYeyHbIH IEKTPHUCCKHUI 3apsi/ https://m.edsoo.ru/ffOc6ced
Hampsk€HHOCTB 3IIEKTPUYECKOT0 MO,
48 Hpniumn cynepnomuprl)n AJIEKTPUIECKUX Bubmmorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
rioneit. JIuaum HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTH4ecKoro moss. bubmnoreka LIOK
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Ilorenmuan. Pa3HOCTh MOTEHIIMAIOB

https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " OUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IC-)HGKTPI/I‘IGCKa}I IMPOHUIIACMOCTDH

bubanoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnextpoémkocTh. Konnencarop

bubmauoreka LIOK
https://m.edsoo.ru/ff0c7126

52

OneKTpoéMKOCTh IJIOCKOI0 KOHEHCATopa.
OHeprus 3apsuKeHHOro KOHIeHcaTopa

bubmauoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
3EKTPOEMKOCTH KOHeHcaTopa"

54

ITpuHLMI AelicTBUS U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOIIMPOBAJIbHOI'O alllapara,
CTPYWHOT O IpUHTEpa. DIEKTPOCTaTHUYEeCcKast
3amuTa. 3a3eMIIeHHE IEKTPOIIPHOOPOB

55

ONEeKTPUIECKHU TOK, YCIOBHS €ro
cymectBoBanms. [locTossHHEBIN TOK. Crna
tToka. Hampsixenwne. CornpoTuBiieHre. 3aK0H
OmMa u1st y9acTKa Ienn

56

[MocnenoBatenpHOE, MapalIeIbHOE,
CMEIIaHHOE COSTUHEHUE TPOBOIHUKOB.
Jlaboparopnas pabora «3yuenue
CMEIIAHHOTO COSTUHEHHUST PE3UCTOPOBY

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTb JIEKTPUUECKOrO TOKA.
3akoH Jlxoynsa-Jlenua

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa /s TIOTHOM (3aMKHYTOH )

3ekTpuueckoi nenu. Koporkoe 3aMbIKaHUE.

Jlaboparopnas pabora «3mepenne 3C
MCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHUS

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAsI IPOBOAUMOCTH TBEPBIX
METaJIOB. 3aBUCUMOCTh COPOTHBIICHHS
METaJJIOB OT TEMIIEPaTYphI.
CBepXnpoBOAMMOCTD

60

OnekTpudeckuii TOk B Bakyyme. CBoWcTBa



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJICKTPOHHBIX ITYYKOB

HOHprOBOI[HI/IKI/I, HX COOCTBEHHAS U

61 puMecHas npoBoauMocTs. CBoiicTBa p—N- 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexona. [TomynpoBoHUKOBBIC IPHUOOPHI
OJNEKTPUYECKHIA TOK B pacTBOpax U
62 pacmiaBax 3JIEKTPOIUTOB. 1 bubmuoreka ITOK
DNeKTPONUTHYECKAST THUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
OneKTpudecKun T?K B rasax. ) BuGmorexa LIOK
63 CaMOoCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psaa. Monuus. [lnazma
DJeKTpruYeckre MprOOPsl U yCTPOMCTBA U
64 nx npfl(mqecxoe I:r)[pmfeHeHI};e. liTpaBHna 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€3011aCHOCTH
. bubmoreka [IOK
65 O0o0maroIMi ypok «JIEKTPOIMHAMUKA 1 https://m.edsoo.ru/F0c88be
KonTponsHas pabora o TeMe
66 «QnekTpocraTuka. [TocTOSHHBII 1 1 bubmoreka [IOK
DIIEKTPUIECKHI TOK. TOKH B pa3sIMUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
bu6mmoreka IJOK
o7 HpomeryTotias aTTecTais ! 1 https://m.edsoo.ru/ff0c8c56
68 PesepBHBIN ypok. O000ImAONIHI YPOK IO 1 bubmmoreka LIOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68 5 3
[MPOI'PAMME
11 KVIACC
N KoanuecTBo 4acoB Jlata JyeKTpoHHbIEe LU pPOBHIE
Tema ypoxa Koutpoabnbie | TpakTuueckue oGpa3soBareibHbIe
n/n Bcero M3y4eHH s
padoThI padoThI pecypcbl
1 [TocTosiHHBIE MAaTHUTBI U KX B3aUMOJICHCTBUE. 1 bubmnoreka LIOK

MarnutHoe nojie. BeKTOp MarHUTHON UHAYKUUH.

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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JIMHMM MarHUTHOM MHIYKUWH.

BXOHHOﬁ KOHTPOJIb. MarsauTHOE HoJe MIpOBOJHHUKA C

bubmuoreka LIOK

2 tokoM. OneiT Dpcrena. Bzaumonelicteue https:/m.edsoo.ru/ffocosfe
MIPOBOJIHUKOB C TOKOM

3 JlaGoparopHas pabota «/3yueHue MarHUTHOTO I10JIs bubmuoreka IJOK
KaTYILIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOrO MOJIS HAa IPOBOJAHUK C TOKOM.

4 Cuna Amriepa. JlaboparopHas pabora bubmuoreka IJOK
«HccnenoBanue qeiCTBUA TIOCTOSHHOIO MAarHATA HA https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM)

SMCTBHE MAarHUTHOIO TIOJISl HA JIBUXK csl
5 3)1aps{>1<eHHy}o gactuiry. Cra HopeHuiHII’}:(;)OTa CHJIBI brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMaruuTHas HHAyKIus. [ToTok BekTOpa

6 MarautHOW HHAYKIUU. DJ1C naaykmmm. 3akoH
3JIEKTPOMAarHuTHOM MHAYKINU Dapajes

7 JlaGoparopHas pabora «lccienoBaHue sIBJICHUS bubmmoreka [IOK
SIIEKTPOMATHUTHON MHIYKITHH https://m.edsoo.ru/ffOcal50
WNunyktuBHOCTE. SBieHne camonuaykauu. DJ1C

8 CaM()yI/II(H,Z[YKI_II/II/I. OHeprus MaFHI/ITHOI}:z IE Ki[TYIHKH Bubmiorexa LIOK

https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuueckue yCTpOHCTBA U UX IPUMEHEHUE:
9 MTOCTOSTHHBIE MarHUTHI, 3JIEKTPOMATrHUTHI,
AIEKTPOJBUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHII, MHAYKIIMOHHAS TIeYhb

10 Ob6o06marommii ypok «MarautHoe 1moite. bubmmoreka I[JOK
DJIeKTPOMArHUTHAS HHIYKIIHS» https://m.edsoo.ru/ff0cab82

11 KonTponsnas padora o Teme «MarHuTHOE TOTIE. bubmmorexa LJOK
DneKkTpoMarHuTHAS HHIYKIIHSD https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHIYECKHE KOJIeOaHusI.

12 FapMoineCKHe KonebaHus. YpaBHEeHHE bubamoreia LIOK

. https://m.edsoo.ru/ffOcaf06
rapMoHHUYecKux konebanuit. [IpeBpamienue suepruu

13 JlaGoparopHas pabora «MccrnenoBannue 3aBUCUMOCTH

nepuoja MaJblx KoOJIeOaHUH T'py3a Ha HUTU OT JJIMHBI



https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0ca600
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HHUTU U MACCHI T'py3a»

KonebarensHbiit KOHTYp. CBOOOIHEBIE
AJIEKTPOMAarHUTHBIC KONEOaHUs B HIICaIbHOM

bubmuoreka LIOK

14 KoNebaTenbHOM KOHTYpe. AHAJIOTHS MEX]T
MEXaHUYIECKUMH H SH}C]ETpOMaFHHTHBIMI/I ’ hitps.//m.eds00.1/HOchB20
KoNeOaHUsIMH
15 ®opmyna TomcoHna. 3aKOH COXpaHEHHS 3HEPTHH B Bubmmoreka LJOK
UIeabHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyXaromUX KOJIEOaHUAX.
16 BII))IHI;)K}IGHHI)IG MCX&I—?I;—ICCEII/IG kosiebanus. Pesonanc. bubmmorexa [IOK
https://m.edsoo.ru/ffOcbb86
BbIHYKIeHHBIE 3]1€KTPOMAarHUTHEIE KOJIeOaHMsI
[lepemennsiii Tok. CHHYCOMIATBHBINA TTEPEMEHHBII
17 TOIE MorHoCTh nepeMgHHofo TOKA. AMII:JII/ITyJIHOG u Bubmiorexa LIOK
. https://m.edsoo.ru/ffOcbd34
JeWCTBYIOIIEE 3HAUEHHE CHITBI TOKA M HAIPSHKEHHUSI
18 Tpaucdopmarop. [IponssoscTBo, nepeaaya u
noTpeOIeHNE IEKTPHIECKOH YHEPTHN
Y CTpOCTBO U MPAKTHIECKOE TPUMEHEHNE
19 3n§1prquCK0rop330HKa, reHepETopa [IepEMEHHOT0 bubamorexa LIOK
. https://m.edsoo.ru/ff0cc324
TOKa, JIMHUM 3JIeKTpoIiepenay
OKOJIOrMYecKHe PUCKHU IPU IPOU3BOJICTBE
20 aneKTpodHeprun. KyiabTypa HCronb30BaHMsI
JJIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HU
MexaHuuecKue BOJIHBI, YCIOBHs PaclIpOCTPaHEHUSL.
21 [leproa. CxopocThb paCH};)OCTpaHzHI/IHIZ/I I[J'II;IHB. Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54
BonHBL. [lonepednslie ¥ MPOAOIBHBIE BOIHEI
29 3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKa. Beicora bubmmoreka I[JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmorexa LJOK
[ITkasa 31eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHMnIBl paguocBsi3u U TeneBuaeHus. Passutue
cpencTs cBs3u. Pagnonokarus
25 Kontponbhas pabora «KonebaHus 1 BOTHBD bubanorexa LIOK
https://m.edsoo.ru/ff0cc6f8
26 [IpssmonuHEHOE pacipoCTpaHEHHE CBETA B Bbubmmorexa LJOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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OJTHOpOAHOM cpene. ToueyHblii UCTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350

OTpEDKeHI/Ie cBeTa. 3aKOHBI OTpaXCHUs CBCTA.

bubmuoreka LIOK

2t [TocTpoeHue n300pakeHuil B INIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cera. [lonHoe BHyTpeHHEE
28 OTI;)a)KeHI/Ie. [IpenenpHBIN yron H}(:II;IOFO bubmiorexa LIOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKECHUS
29 Jlaboparopnas pabota «/3mMepeHue mokazaTest Bubmoreka LJOK
MPETOMJICHHST CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunsel. [locTpoenue n3o0pakeHUit B IHH3E. bubnuoreka IJOK
dopmyJia TOHKOM JIMH3BIL. Y BEIUYCHHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopHas pabora «lccienoBanue CBONCTB
n300paKeHUH B JIMH3aX»
Hucnepcus cera. CIOXHBIN cocTaB 6enoro cBeTa.
32 LBer. JIaGoparopuas padora «HabmoneHue
TICTIEPCHH CBETa»
Wurtepdepennus ceera. JJudpakiiys ceera. bubmmoreka [IOK
33 B
IudpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeunocTs cBeTOBBIX BOJH. [lonsipu3anus cBera bubmorexa IOK
https://m.edsoo.ru/ffOcf02e
35 OnTHyaeckre mpuOOpHI H YCTPOUCTBA U YCIIOBHS FIX
0e30MmacHOro MPUMEHEHUS
36 I"panuIbl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. bubmmoreka [IOK
IMTocTynatel CreHUaIbHON TEOPUH OTHOCUTETHHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/JICHHUE bubmmoreka I[JOK
BPEMEHH U COKPAIICHUE JTTHHBI https://m.edsoo.ru/ff0cfad2
OHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTULIBL.
38 CBSISB MAacChl € ZHepFII)/Ieﬁ Y UMITYJIBCOM. BHGI:-}I)FI/ISI bubamoreia LIOK
https://m.edsoo.ru/ff0cfc68
TTOKOS
39 Kontponbhas pabora «Ontuka. OCHOBBI bubmmorexa LJOK
CIIEIUATbHON TEOPUH OTHOCHTETBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. Popmyna [Inanka. DHEPTrUs U UMITYJIbC Bbubmmorexa LJOK

¢dhorona

https://m.edsoo.ru/ffOcfel6
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41 OtkpeiTHe U uccnenoBanue Goroddpdexra. OnbITh A. bubmuoreka IJOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akoHbl pororddexra. YpaBHEeHHE DUHINTEHHA A5 bubmuoreka IJOK
doroadpdexra. «Kpacuas rpanuia» Gporodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OnbiTel [1. H. JIeOGenena. bubmuoreka IJOK
XuMuUueckoe AeiCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHudeckne yCTpoHCTBa U IPAKTUYECKOE
44 npuMeHeHue: (OTOoIEMEHT, (POTOJATUHK, COTHEUHAS
Oartapest, CBETOIHO]]
45 Pemenre 3a1a4d 1mo TemMe «31e€MEHTH KBAHTOBOKH bubauoreka LIOK
OITHUKN https://m.edsoo.ru/ff0d0302
46 Mogaenb atroma Tomcona. Onbitel Pesepdopaa no bubmmorexa LIOK
paccestHuto o-gactuil. [ImanerapHas Moziens aTomMa https://m.edsoo.ru/ff0d091a
bu6mmoreka IJOK
4 Hoerynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyuyenne u nornomenue GoTOHOB MpH TIepexosie
48 aT013[:11 C OJIHOTO ypo];lHﬂ 3He(b1;rnn Ha ﬂpf)yroﬁ.me?H bubmuorexa IOK
https://m.edsoo.ru/ff0dOafa
CTIEKTPOB
Bonnosslie cBoiicTBa yactul. Bonnsl ne bpoiins.
49 KopnycxynﬂpHo—BonHOBoﬁHz[yaJIMM.IEIHOI})ITaHHoe u Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXIEHHOE U3Ty4YCeHNE
OtxperTHe paanoakTuBHOCTH. OnBITE Pesepdopnaa
50 1o orl)Ipez[enpeHﬂmo cocraBa pa,I[I/IoaKTI/IBHOFOP(b . bubamoreia LIOK
https://m.edsoo.ru/ff0d0fd2
M3ITydeHUs
51 CaoiicTBa anbda-, Oera-, raMmma-u3nydeHus. Biousaue
PaarOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpeiTHE IPOTOHA U HEUTpoHA. M30TO0NBL. Anb(a-
52 pacrI[)azL. BneIIZTpOHHLHZ u H(I))3I/ITpOHHI>II71 6eTa—pa((:bnaz[. bubanorexa LIOK
https://m.edsoo.ru/ff0d1162
lamma-uznyuenue
DHeprus CBs3W HYKIIOHOB B siIpe. SIepHbIe peaKiium.
53 ﬂﬂei))HBIﬁ peaKTOIT}TJ;[pOGJ'IeMIip Hep(f[HIe)KTI/IBEI ) Bubmorexa LIOK
> ’ https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTIEKTHI SACPHON IHEPTETUKU
54 OnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA. bubmmotreka IJOK

MCTOILBI Ha6J'IIOI[CHI/I$I U pErUCTpaluu 3JICMCHTAPHBIX

https://m.edsoo.ru/ff0d0e38
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yactull. Kpyriaeiii cron «@yHaaMeHTanbHbIe
B3auMozercTBusl. EAMHCTBO Qusnyeckoll KapTUHBI
MHUpa»

55

Bun 38é3nH0r0 HeOa. Co3Be3aus, sipkue 3BE31IbI,
IJIaHCThI, X BUAUMOC ABHXKCHUC. COJIHC‘IHHSI
cucrema

56

Connue. ConHeyHasi akTUBHOCTh. MICTOYHUK 3HEPTUU
ConHiia u 3B€311

o7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
TJIaBHOM MOCJEI0BATENBHOCTH. BHyTpeHHEe
cTpoenue 38€3/1. CoBpeMeHHbIE PEICTABICHUS O
MIPOUCXOXKIECHUH 1 HBOMIoNMH CONHIIA U 3BE3]T

58

Mueunsiii [Iyte — Hama I'anaktuka. [lonoxenue u
nekenue Comana B [Namaktuke. [Manakruku. YEpHbie
JIBIPBI B sIApax TaaKTUK

59

Bcenennas. Paz0oeranue ranaktuk. Teopus Boinblioro
B3phbIBa. PenukToBOE U3nyueHne. MerarajiakTuka

60

Hepemennbie mpo0ieMbl aCTPOHOMHUH

61

KontponbHas padora «eMEHThI aCTPOHOMUU U
acTpohU3UKI»

62

O6o06marommii ypok. Ponp pusuku u actpoHOMUH B
YKOHOMHYECKOH, TEXHOIOTMUECKOM, COITHAILHON 1
ATHYECKON cepax IesTeTbHOCTH YeIOBEKa

63

O6o06matommii ypok. Ponb u Mecto Qpu3uku u
a4CTPOHOMMH B COBPEMEHHOM HAyYHOU KapTUHE MUpPA

64

O6o06marommii ypok. Ponb usmdeckoii Teopun B
(hopMupOBaHUH MIPENCTABICHUN O (PU3HUECKON
KapTUHE MUpPa

65

O6o0matomumii ypok. Mecto ¢pu3nueckoil KapTHHBI
MHpa B 00IIEM psIly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX TIPEJICTaBICHUH O IPUPOJIE

66

PezepBHbIii ypok. MarautHoe nose.
OnekTpoMarHuTHasi MHIYKLHA

67

HpOMe)KYTOLIHaSI aTTeCTaluAa




68 Pesepuerit ypok. KBantoBast puznka. DneMeHTHI 1 Bubmmoreka LJOK
ACTPOHOMUHM H aCTPOPHU3IUKU https.//m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 7

YUYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJIbBHOTI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YUEHUKA

» ®usuka, 10 xiace/ Mskumes I'.4., Byxosies b.b., Corckuii H.H. nox penakuueii [Tapdentheroii H.A., Axiinoneproe o0miecTBo «M31aTebecTBo
«IIpocsenienne»

» ®usmka, 11 kmace/ Msxkumes I'.J1., Byxosues B.B., Yapyrun B.M. nox penakuueii [TapdentheBoiit H.A., AkinonepHoe o0miectBo «M3nateiscTBo
«IIpocsenienue»

KontponbHbie pabothl 1o ¢usuke B 7-11 knaccax cpeaneit mkonsl: Junakrudeckuii Matepuan. [lox pen. D.E. OBenunk, C.4. lllamama. — M.: [Ipocsenienue
Ka6apaun O.®., Opnos B.A.. ®uzuka. Tectol. 10-11 knacesl. — M.: Ipoda,

Kupuk JLA., luk }0.W.. ®uznka. 10 xnacc. COOpHUK 3a1aHUA U CAMOCTOSITENBHBIX pabot.— M: Unekca, 2004.

4. Maposn A.E., Mapon E.A.. ®usukal0 kinace. Jnnakruueckue marepuaiisl.- M.: [Ipoda, 2004

METOAUYECKUE MATEPUAJIBI AJ51 YUUTEJISL

H.H. Tynbkubaera, A.J. ITymikapes, M.A. Ipankun, /1.B. Knumentses. EI'D: dusuka: Tecrosie 3amanus st moarotoBku k ET'D: 10-11 xmacesl. — M.
[Ipoceemenne, 2020

B.A. Opnos, H.K. Xannanos, A.A. @aneeB. Y4eOHO-TPESHUPOBOYHBIC MaTEpHAaITbI I TOAroToBKY K EI'D. ®du3uka. . — M.: UaTemekt-Lentp, 2013
B.A. Opios, H.K. Xannanos, I'.I'. HukudopoB. Y4eOHO-TpeHUPOBOUHBIC MaTepHabl Jjs moaroropku Kk EI'D. ®dusuka. — M.: MuTtemnexr-Lentp, 2005
WN.N. Hynmunckuii. ET'D: ¢pu3nka: KOHTpoabHO-u3MepuTeabHbie Matepuaisl: 2005-2006. — M.: [Ipocserienue, 2006

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.fizika.asvu.ru IIpoekT "Bcest usmka"

2. http://www.irodov.nm.ru Pemenust 3a1a4 u3 y4eOHHKOB 110 (hU3UKE

3. http://marklv.narod.ru/mkt/ Ypoku o monexynsipHoii Gpusnke

4. http://physics.nad.ru ®usuka B aHHMALHAX

5. http://www.marklv.narod.ru ®usuka B mkose: caitr M.B. JIsBoBCcKOTO

6. http://physics03.narod.ru ®usmka BOKpyr Hac

7. EnunHas kosuiekiusi oopa3oBaTenbHbIX pecypcos. : http://school-collection.edu.ru/

8. demepanbHbIi EHTP HHHOPMAIIHOHHO — 00pa3oBaTelbHbIX pecypcos : http:/fcior.edu.ru/


https://m.edsoo.ru/ff0d1784




