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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3mke ©0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TOJOXKEHUH U TpeOOBaHWII K pe3ynbTaraM
OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHON nporpammsl, peactaBieHHbix B GI'OC COO, a
Takke c ydétoM eaepanbHOH pabouell HporpaMMbl BOCHUTAHHUS WU KOHIECHIHH
npenojaBanusi yuyeOHOro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannn, pean3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Coneprxanue IporpaMmbl o (GU3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOyyaromuxcsi 10—-11 kimaccoB npu oOyueHun ux (Qu3Mke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOro monxona. Ilporpamma mo
¢usuke coorBercTBYeT TpeboBanusM PI'OC COO K MIaHUPYEMBIM JHUYHOCTHBIM,
MpPEAMETHBIM W METANpPEAMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKK€ YUYHUTHIBAET
HEOOXOAUMOCTh pEaIU3alMid MEXKIIPEIMETHBIX CBsA3e (U3MKKM C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMH IpenMeTraMu. B Hell ompenenstoTcsi OCHOBHBIE LIENH U3YyYEHHUS
(¢u3MKKM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs, IUIAHUPYEMBIE pPE3yJbTaThl
OCBOEHUS Kypca (PU3UKHU: JUYHOCTHBIE, METANPEJIMETHbIE, NIPEAMETHbIE (Ha 0a30BOM
YPOBHE).

Ilpozpamma no gpusuke exniouaem:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM
quClIe IPEIMETHBIE PE3YIbTATHI M0 TOAaM 00yUYeHHUS,;

e conepkaHue yueOHoro nmpenmMera «Puznka» mo rojgaM o0yueHusl.

®duszuka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B KAaueCTBE
y4eOHOro npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (U3MKH — CHUCTEMOOOpa3yIOIMUM IS
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB M SIBICHUI, H3y4yaeMbIX XUMHUEWU, OHoJoTHEH, (HUINUECKOM
reorpadueit u actpoHommeil. Mcmonb30BaHWe M aKTUBHOE MPUMEHEHHE (DU3UUSCKHX
3HaHUU OIpeNeNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOrud B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJYy4EHHS HOBBIX MaTe€pUaloB C
3aJlaHHBIMUA CBOMCTBAMHU U Jpyrux. M3ydeHue (UMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOM KAPTUHBI MUpa 00yJaromuxcs, B opMupoBaHue
YMEHUN NPUMEHSTh HAay4YHbIA METOJl TO3HAHUS NPHU BBINOJHEHUH HUMHU YYEOHBIX
HWCCIIeTOBaHUM.

B ocHOBY kypca (pu3MKu 711 YpOBHSI CPEAHEro 00111ero o0pa3oBaHus MOJ0XKEH Psij
UJe, KOTOPbIE MOXKHO pacCMaTpUBaTh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual M3 BCEX pa3lieloB (PU3UKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepuall Kypca PU3NKU 00beAUHEH
BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce sBhserca (OpMHUPOBAHUE
MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEILIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanuzanms mpeArnoyiaraeT — HCMOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaIa GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBHUKH
C pa3BUTHEM OOIIECTBa, a TaKXKe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gu3ukH npesamnonaraetT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUid
U 3aKOHOB.

Hoes sxonocuzayuu peansyercs MoCpeCTBOM BBEACHUS DJIIEMEHTOB COACpKaHuUs,
MOCBSIIEHHBIX SKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHHKH W TEXHOJOTHH, a Takke OOCYXIEHHUS MpoOJieM palmoOHaIBLHOTO
MIPUPOIOTIONH30BAHUS M IKOJIOTUIECKON OE30MacHOCTH.

CTep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHusi SBISIOTCS  uznueckue Teopuu ((hopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTpOEHHUSI (DU3UYECKON Teopuu, poiiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJIE, TpaHUIaX MPUMEHUMOCTHU
TEOPUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/ B Kypce (PU3UKHU peasIu3yeTCs MPEkKIE BCETO 3a
CU€T OpraHM3aIi KCIIEPUMEHTAIBHON NeATeNbHOCTH oOywarommxcs. Jms 6a3zoBoro
YpOBHS  Kypca (HU3MKM — OTO  HCIIOJIB30BAaHHE CUCTEMBI  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX PadOT, KOTOPHIE B MPOTpaMMe IO
¢dusrKe 00beTMHEHBI B OOIINI CTUCOK YYCHUYECKUX MPAKTHYECKUX paboT. Beigenenue
B YKa3aHHOM IE€peYHe JIa0OpaTOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJS M OIEHKH,
OCYIIECTBIISIETCSl YYaCTHHUKAMHU 00pa30BaTeIBHOTO Mpoliecca UCXOAs U3 0COOeHHOCTEH
TUTAHUPOBAHMSI M OCHAIeHHs kKabuHeTa Gu3uku. [Ipu aToM obecriednBaeTCsi OBIaCHHIE
OoOyJaronMMHUCS YMCHHSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HWCCISAOBAHUS
3aBUCUMOCTEH  (DU3MYECKUX BEIWYMH W TOCTAHOBKY OMBITOB 10 TPOBEPKE
MPEJIOKEHHBIX TUTIOTES.

Bonbioe BHUMaHME yAENSIeTCs PEIICHUIO0 PAaCUE€THRIX U KaueCTBEHHBIX 3aaad. [Ipu
9TOM IS Pacy€THBIX 3a/Jad TMPUOPUTETOM SBJISIOTCS 3aJauyd C SIBHO 3aJlaHHOMN
¢usnyueckoii  MOJENbIO, TO3BOJIAIONIME TMPUMEHATH HW3Y4YEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfieia Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HbBIX
paznenoB. J[s KadyeCTBEHHBIX 3a7a4 MPUOPHUTETOM SIBISIFOTCS 3aJaHHUsI Ha OOBsICHEHUE
NpOTEKaHUsI (PU3NIECKUX SBJICHHA U MPOILIECCOB B OKPYXKAIOMICH KHU3HU, TPEOYIOIIHNe
BbIOOpa (DM3HUECKOM MOJIENH JIJIsl CUTYaIlluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpedboBanusmMu OPI'OC COO k marepHalibHO-TEXHUUYECKOMY
obOecrieueHn0 y4eOHOro mporecca 0a30BbI ypoBEHb Kypca (U3UKM Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHMsl TOJKEH U3ydaThCs B YCIOBUSIX MPEIMETHOTO KaOMHETa
GU3MKKM WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB E€CTECTBEHHO-



Hay4yHOro nukia. B kabuHere (Pu3nku MOMKHO OBITH HEOOXOIUMOE J1abopaTOpHOE
o0opy0BaHUE [IJIs1 BBIMIOJIHEHMSI YKA3aHHBIX B MpOrpaMme Mo (U3MKe YUYEHUUYECKUX
PAKTUYECKUX padOT U IEMOHCTPAILIMOHHOE 000PY0BaHUE.

JleMoHCTpaninoHHOEe 000OpyJoBaHuE (HOPMHUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH U OOECHEYMBAET TIOCTAHOBKY IEPEUUCICHHBIX B
nporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTpPAlMi Jii MCCIEIOBAaHUS H3y4aeMbIX
SBJICHUM W MPOILIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUYECKHX
IIPUMEHEHHUM.

JlabopaTtopHoe  00OpynOBaHME I  YYCHHYECKHUX  MPAKTUYECKHX  padoT
dbopmupyeTcs B BUJIe TEMATHYECKUX KOMIUIEKTOB U 00ECIIEYMBAECTCS B pacYETe OJHOTO
KOMIUJIEKTa Ha JABYX OOyd4aromuxcs. TeMaTrhyeckue KOMIUIEKThI J1abopaTopHOro
000pyOBaHUsI JOJDKHBI OBITh IOCTPOEHbI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOrOBBIX U IU(PPOBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ LIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3yY€HHUs PU3UKHU B 001IEM 00pPa30BAHUHU ABIISIOTCS:

e (opmHpoBaHME HHTEpeca M CTPEMJICHUS OOYYaIOIIMXCS K HAaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAyYYHOM METOAE€ INO3HaHus U (HopMHpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHME Hay4HOrO MHUPOBO33PEHUSI KaK pe3yJbTara U3Y4YEHUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBanue ymMeHuil OOBACHATDH SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUM
U HAYYHBIX JI0KA3aTeIbCTB;

e (hopmHpoBaHHE NPEACTABICHUHN O poJin (PU3UKHU AJIS1 Pa3BUTHUS APYTUX €CTECTBEHHbIX
HayK, TEXHUKU U TEXHOJIOTHil.

JlocTkeHrne 3TUX 1eiell 00ecreynBaeTcsl pEelIeHWEM CIEAyIoMMX 3a7ad B
npol1iecce n3ydeHus Kypca (U3MKU Ha YpOBHE CPEIHETo 00111ero oOpa3oBaHus:

e TMpUOOpPETEHHE CHUCTEMbl 3HAHUW 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHUsIX, BKJIIOYAS MEXaHUKY, MOJIEKYJISIPHYIO bu3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMmupoBaHHE YMEHUN TPUMEHATh TEOPETHUUECKHE 3HAHUS JUIsl OOBSCHEHHS
¢usznyeckux SBIECHUN B MpHUpPOAE M Ui MPHUHITHS MPAKTUUECKUX PpEHICHUH B
MMOBCEIHEBHOM KU3HH;

e OCBOEHHE CIIOCOOOB PEIICHMS PA3NIMYHBIX 337ad C SBHO 3aJaHHOW (PU3NYECKOU
MOJIENIbIO, 3a/lad, MOJAPa3yMEBAIOIIUX CaMOCTOATENIbHOE CO3/laHue (HU3UUECKOM
MOJIEJY, aICKBATHOM YCIIOBUSM 3a/1a4U;

e TOHMMaHHE PUBUYECKUX OCHOB M MPHUHIIUIOB JACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPENY;

e OBJIAJEHUE METOJaMH CAMOCTOSITEIbHOTO  IUJIAHUPOBAHUS U IPOBEACHHUS
(¢uznyeckux  SKCIEPUMEHTOB, aHajiM3a MW  HUHTEepIpeTauud HHpopmanuu,
onpeeeHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;



e CO3/laHH€ YCIOBUW JJIA Pa3BUTUS YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM,

TBOPUYECKOU JI€ATETLHOCTH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kyacce — 68 4yacoB (2 4aca B HEJICIIO).

[Ipenraraemerii B mporpaMmMme 1o (pu3uke mepedeHb 1a00PaTOPHBIX U MPAKTUUECKUX
paboT  SBISETCS  PEKOMEHJOBAaHHBIM, YYUTENb JIeIaeT BBIOOp  MPOBEICHUS
7a00paTOpHBIX pabOT M ONBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEHN
00yJaroImmxcs.



COIEPKXAHUE OBYYEHUA

10 KITACC
Pasnen 1. ®u3nka ¥ MeTOAbl HAYYHOT0 O3HAHUA

®u3uka — Hayka O npupone. Haydnele METOIBI MO3HAHUSA OKPYKAKOLIET0 MHpA.
Ponp »kcrepuMeHTa W TEOPUM B MPOLIECCE MO3HAHUS MPUPOJIbI. OJKCIEPUMEHT B
buzuke.

MonenupoBanue (U3NYECKUX SBICHUH U mpoueccoB. HaydHble TuUmoressl.
@dusnyeckue 3aKOHbl M TEOpUU. ['paHMIBI NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢pu3uku B GOPMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroble ¥ IH(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTEIBRHOCTh MEXAHUYECKOTO JBMkeHHs. CucteMa
orcu€ra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE
MaTepUalibHOM TOYKHM, KX MPOEKIUU HA OCH CHUCTEeMbl KoopauHat. CloxeHue
MIEPEMELICHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U PaBHOYCKOPEHHOE TMpsAMOJIMHEWHOe naBuxkeHue. [‘paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsI, MYTU U MEPEMEIICHUSI MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaieHUs.

KpuBonuuenHoe nswxeHue. [[BUKeHHE MaTEpUAIBHOM TOUKM IO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpOCTh. Ilepuon
U yactoTa oOparnienus. LleHTpocTpemMuTensHOe yCKOpEHue.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP, JIBHKCHUE
CHaps/I0B, LICTTHbIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WIUIIOCTpAlldsS KHHEMAaTHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue paBmkeHWs Tena, OpOIIEHHOTO IO YIVIOM K TOPU3OHTY W
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol



N3ydyeHnne HEPAaBHOMEPHOIO [JBHKEHHUS C LEJIbI0 ONpPENEICHUsT MIHOBEHHOMU
CKOPOCTH.

HccrnenoBanne COOTHOLICHHS MEXIAYy NyTSIMH, MPOUIAECHHBIMUA TEJIOM  3a
MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHXKEHUU C
Ha4daJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutensHOCTH ['amunes. IlepBeii 3akoH HberoToHa. MHepuuanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unnu cuil. Bropoil 3akoH Herotona st
MaTepuaabHOUW Touku. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cumna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIKOCTH WUJIU rase.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpalleHus. [lneuo cuibl. YcnoBHs paBHOBECHUS
TBEPAOIO Tea.

TexHndeckne yCTpOoMCTBa M MPAKTHYECKOE MPUMEHEHUE: TMOAIIUITHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOICHCTBYIOMINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune aBuxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTA CHJI YOPYTrOCTH, BO3HUKAIOIIUX B TMPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaruu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALEHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MatepranbHOM TOYKH (T€a), CUCTEMbI MaTepHalIbHBIX TOYEK. MMITybc
CUJIbl M U3MEHEHHWE HMITyJibca Tela. 3aKOH COXpAaHEHUsT HUMIyJibca. PeakTuBHOE
JIBH)KCHUE.



PabGora crinbl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi MarepuanbHO TOuku. Teopema 00 U3MEHEHHUH
KHHETUYECKOU SHEPTUU.

[TorennmanbHas sHeprus. lloTeHumanbHas 3HeEprus ynpyro aehOopMHUPOBAHHOM
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnManbHBIE U HEMOTEHIIMATbHBIE CHIIBI. CBsI3b paOOTHl HEMOTEHITUATBHBIX CHUJI
C W3MEHEHHEM MEXaHWYECKOM DSHEPrud CHCTEMBbl Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpOMCTBA W NPAKTUYECKOE MPHUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexo NOTEeHIMATILHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yuenue abCOMIOTHO HEYIIPYTOTo yJapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u padOTHI CUJIbI C UBMEHEHMEM MEXaHUYECKOW 3HEPIUM Teja Ha
MIpUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znes 3. MousiekyasipHast pU3MKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. [Auddys3us. Xapakrep [BHKEHHUS U
B3aMMOJICUCTBHS YacCTHUIl BemiecTBa. MoJeln CTPOEHHUs Ta30B, KUIKOCTEH U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelieidl. Macca U pa3mepbl
mounekyn. KonnuectBo BemectBa. [loctosiHHass ABorapo.

TeruoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkanma temmeparyp
[enscus.

Mopnene wnaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKON
TEOPUU UACAIBHOTO raza. AOCOIIOTHASI TeMIIEpaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPruu TEIUIOBOTO JABMKEeHHs yacTull raza. [llkamna temnepatyp KenbBuna. I'azoBbie
3aKkOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon [lanbToHa. M3ompoueccel B
UJCAIbHOM T'a3e C MOCTOSTHHBIM KOJUYECTBOM BelllecTBa. | 'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BellecTBa, QoTorpaduu MoJeKyml
OPraHUYECKUX COCIUHECHUN.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.



Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnBbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogens, HIUTFOCTPUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYa.

OnbITHI, MIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€AJILHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

OmnpeneneHrne Macchl BO3AyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEPEHUI 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATYPhI BO3AyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEXKTY TTapaMeTPaMH COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHaMuueckass cUCTEMa. BHYTpEeHHSSI DHEPTHs TEPMOAMHAMHYECKOMN
CUCTEMBI M crHocoObl €€ u3MeHeHuda. KomumyecTBO TemioTel U pabota. BHyTpeHHsA
DHEPrusl OJHOATOMHOI'O HIECAIBHOTO Ta3a. Buael Teronepenadn: TEILUIONPOBOJHOCTD,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHas TEIUNIOEMKOCTD BeleCTBa. KomnuecTBO TEMIOTH pH
TerIonepeaaye.

[Tonsitue 00 anuadbatHoMm npouecce. [lepBbiil 3akoH TepMonrHaMuku. [IpuMenenue
IEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas uHTeprpeTanus
paboThI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TernoBble MamuHbl. [IpuHIMOBL AeWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
SHEPrUd B TEIUIOBBIX MamMHaxXx. KosddHUIMEHT Mone3HOro MAecTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero xko3(p@UIMEHT MOJE3HOro JEHCTBUA. DKOJIOTHYECKUE
po0JIEMbI TEIII0IHEPTETHKHY.

TexHnuecKkue ycTpoWCTBa M IMPAKTUYECKOE NMPHUMEHEHME: JIBUraTelb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEH SHEPruu Teja IPpHU COBEPILIEHUU padbOThI: BBUIET MPOOKHU U3
OYTBUIKM TIOJ JEHCTBHEM CXKATOrO BO3JyXa, HarpeBaHue s(dupa B JIATyHHOU TpyOKe
MyTEM TpeHus (BUICOAEMOHCTpaLu).

M3MmeHeHre BHyTpeHHEH 3Hepruu (TeMiiepaTypsl) Teja npu Terionepeaaye.

OnsIT M0 aAabaTHOMY PACITUPEHUIO BO3/TyXa (OTBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenn mapoBod TypOHWHBI, JIBHUraTesis BHYTPEHHEIO CrOpaHMs, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHAeHcauusa. McnapeHue u kuneHue. AOCOTIOTHas H
OTHOCUTEIIbHAsA BJIAXHOCTh BO3Ayxa. HacelmeHHsld mnap. YaenbpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT 1aBJICHUSI.



Teépnoe teno. Kpucrammumueckue u amopdHbie Tena. AHHM3OTPOINHS CBOMCTB
kpuctamwioB. JKugkue kpuctauibl. CoBpemeHHble Matepuanbsl. [liaBineHue wu
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHue TermioBoro danaHca.

TexHn4eckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJOpPUMETP, TEXHOJOTMU TMOJYYECHHUS COBPEMEHHBIX MATEpHATIOB, B TOM YHUCIE
HAHOMAaTE€PHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepenre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Pa3zpnes 4. JiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tel. DNEKTPUYECKUN 3apsa. [[Ba BuIa 3MEKTPUUECKUX 3apsiIoB.
[IpoBOIHUKM, AMAIAEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3I€KTpUYECKUN 3apsl.
Onektpuueckoe  mone.  Hanpsok€HHOCTh — anekTpuueckoro  nojs.  [IpuHuun
CYIEPIIO3ULIUH IEKTPUUECKUX MOJIeH. JINHUN HAPSYKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PaGora cun snextpocratudyeckoro mojis. IloTeHuuan. Pa3HOCTh MOTEHIIMAJIOB.
[IpoBOIHMKM W AWDIEKTPUKH B IJIEKTPOCTATUUECKOM Toje. JludmekTpuyeckas
MPOHUIIAEMOCTb.

Onektpoémkoctb. KonpaeHcaTop. ONEKTpOEMKOCTh IIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckne yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJEKTpOCTaTHUecKas — 3aluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

BzanmopencTBue Ha3JIEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIIeKTpOCTaTUYECKasl 3alIUTA.

JIM3JIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAAW IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.



DHeprus 3apsKEHHOr0 KOHAEHCATOpAa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKUNA TOK. Y CIIOBUS CYLIECTBOBAHHUS JJIEKTPUUYECKOro TOKa. McTouHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTHBJIEHUE.  YIEIbHOE  CONPOTHBJIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.

PaboTa snextpudeckoro Toka. 3akoH J[xoyns—Jlenna. MouHOCTh 37€KTPUUYECKOTO
TOKA.

DONEeKTpOABMKYILIAsl CHJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKA. 3aKOH
OMa 17151 ToTHOM (3aMKHYTOM) aiekTpruueckol nenu. KopoTkoe 3aMbIkaHue.

DONeKTpoHHasi MPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTBH COINPOTHUBIICHHS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBourku. COOCTBEHHAs U MPUMECHAS] MTPOBOJIUMOCTD MOJTYNPOBOJTHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTPUYECKUNA TOK B PACTBOPAX M pacIliiaBaxX JIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JTUACCOLIMALNS. DIIEKTPOIIH3.

DJIEKTpUYECKUA TOK B Ta3zax. CaMOCTOATENIbHBIA M HECAMOCTOSTEIBHBIA Pa3psLI.
Monnus. [1ma3ma.

TexHuyeckne ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP,
peocTar, UICTOYHUKHU TOKA, DJIEKTPOHATPEBATEIbHbBIE IPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI |
(oTOpE3UCTOPHI, NOITYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTH COMPOTUBJICHUS ITUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IIOIIAAN
MNONEPEYHOr0 CEYEHUSI U MaTepHaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe  wm3MepeHue  JNIEKTPOABHXKYIIEH  cwibl.  KOpoTkoe — 3aMBIKaHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyeHne cMEmaHHOro COEIMHEHNS PE3UCTOPOB.

N3Mepenne >iEKTpOABUKYIIEH CHJIbI HCTOYHUKA TOKA MU €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.



HabGnronenue snekrtponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBIAETCS ¢ y4ETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAy4HOI'O
MMO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, TUMOTE3a, PU3NYECKasl BEIMYUHA, 3aKOH, TCOPHS,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pellleHHe CUCTEMbl ypaBHEHMM, JTuHEWHas (yHKuMs, Mapaboia,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMKU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

buonocus: mexanuyeckoe JBHXKEHUE B KUBOW mnpuponae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPTraHU3MOB (BUJbI TEIUIONEpeaadu, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusi: DUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJN, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU M Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIIIOB, SJIEKTPOJUTUYECKAsT TUCCOLMALINS, TAJIbBAHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHUE JBUKEHUU C HCIOJIb30BAHUEM MEXAHM3MOB, YUYET
TPEHUsS B TEXHUKE, MOJIIUIHHUKU, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUSI MMITyJIbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYrue), JABUTATEIh BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUM  TOIYUYCHUS
COBPEMEHHBIX MAaTEpUaJOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHUH,
ANIEKTPOCTATUYECKAsT 3allMTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, DJIEKTPOHArpeBaTe/IbHBIE MNPUOOPHI, IJIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
rajbBaHMKa.

11 KJIACC
Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocTtosiHHBIe MaruuThbl. B3aumMoaelcTBHE IIOCTOSHHBIX MarHuMTOB. MarumTHOE
nosje. Bektop MarHUTHOM WHAYKUUU. [IpyHOMO Cynepno3viuy MarHUTHBIX IOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JWMHUM MarHUTHOW WHAYKIMU  TOJIA
MMOCTOSIHHBIX MarHuTOB.

MarauTHOoe mnoJsie MPOBOJHKMKA C TOKOM. KapTMHa nMHUN MHIYKOWH MarHUTHOTO
MOJ JUIMHHOTO TMPSIMOrO0 NPOBOAHMKA W 3aMKHYTOIO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTylIKu ¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTBue nNpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayip W HampasieHUe. [[BH>KEHHE 3apsyKEHHOM 4YacTULBI B
OJIHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHiia.



SIBneHHE 3JIEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW HMHIYKLUU.
DIIEKTPOBUKYILAsl CHJIA UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW HHAYyKIuK Papazes.

BuxpeBoe nanekrTpuueckoe Imose. OJEKTPOJABHXKYIAs Cuja HWHAYKOUA B
IPOBOJHUKE, TBHKYIIEMCS TIOCTYIIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuio Jlenna.

NHAyKTUBHOCTS. SBnenue CaMOMHIYKIIUU. DIIEKTPOBIKYIIAS cujia
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpONCTBAa M NMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHHUTHI,
ANEKTPOMArHuThl,  AJEKTPOABUrATENb,  YCKOPUTEIM  BJIEMEHTAapHbIX  YaCTHII,
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHHE IIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumoneiictBrue IByX IIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWXKYILEH CHIJIBI HHAYKIMU OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMArHUTHOW MHIYKIIAH.

Pa3znes S. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnas cuctrema. CBOOOAHBIE MEeXaHUUECKUE KojeOaHus. ["'apMoHnUyeckue
konebanus. Ilepuon, yactora, ammuryga u ¢gasa xoneOanuid. [Ipy>XMHHBIN MasTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYecKuX KosieOanuid. IIpeBpaieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit KoHTYp. CBOOOHBIE AIEKTPOMATrHUTHBIE KOJICOAHUS B U€aTbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMU U DJICKTPOMArHUTHBIMU
konebanusimu. dopmyna Tomcona. 3aKoH COXpaHEHHS DHEPTUM B HJICATHLHOM
KoJiebaTeTbHOM KOHTYPE.

[IpeacraBinenre o0 3aryxarouux KoyieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKHe
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbHIE KOJeOaHusl.



ITepemennsbiii Tok. CUHYCOMANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. IlpousBoacTBO, Tmepeaaya U NOTPEOJICHHE BICKTPUUECKOU
SHEPruu. OKOJIOTMYECKHE PHUCKUM TP TPOU3BOACTBE dJEKTposHepruu. KymbpTypa
WCTIOJIb30BaHUSA AJIEKTPOIHEPTI MU B TIOBCEITHEBHOM KU3HH.

TexHuyeckue yCcTpoucTBa M IPAKTHYECKOE IMPUMEHEHHE: DJIIEKTPUUYECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnegoBanne mnapaMeTpoB  KojeOAaTenbHOHW  CUCTEMBbl  (NMPYKUHHBIA WU
MaTEeMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHHH.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUMH.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl  (3aBUCMMOCTA CUJIBI TOKa M HAMNpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu  NOCHENOBATENBHOM  COEOUHEHHHM  PE3UCTOpa,  KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU AIEKTpOonepeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOA MAJIBIX KOJIEOAHHI Irpy3a Ha HUTH OT JJIMHBI
HUTU U MacChl Ipy3a.

UccnenoBanne NEepeMEHHOr0 TOKa B LENH M3 MOCIEAOBATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckne  BOJIHBI, yclioBus — pacnpoctpaHenus. Ilepuon.  CkopocTb
pacripocTpaHeHuss W JuiMHa BoJiHBL.  [lomepedHble W MOPOJOJIBHBIE  BOJIHBI.
WNurtepdepenius u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCIOBUS U3JIYYEHUS HJIEKTPOMArHUTHBIX BOJH.
B3aumnuas opuenrtaiusi BektopoB E, B, V B snexrpomarnutHoi BonHe. CBolcTBa
AJIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, MPEJIOMJICHUE, ToJsApu3anus, JIudpaxius,
untepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[lIxana 5J€KTPOMArHUTHBIX BOJH. [IpUMEHEHUE JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Panqnonokamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHuyeckne yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTHMKAa B TEXHUKE U MEIMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu



O0pazoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U YacTOTOMN
KOoJieOaHU .

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsMonnHeliHOEe pacIpOCTpAaHEHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHuss cBera. llocTpoeHune wW300pakeHHl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TpEJOMIICHHS cBeTa. AOCOJIOTHBIM TOKa3aTelhb
npesomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbII  yroa  IOJHOTO
BHYTPEHHETO OTPaKCHMUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesnoro cBera. LBerT.

Cobuparoniye u pacceuBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U
onTHYECKas cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHHid B coOuparomux Hu
pacceuBaromux JMH3axX. DopMysia TOHKOM JUH3bI. Y BEJIMYEHUE, TABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBast onrtuka. MuTtepdepenius cBera. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
HaOJIIOIEHUS] MAaKCUMyMOB U MUHUMYMOB B HMHTEP(PEPEHLMOHHON KapTHHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cseta. [udpakuronHas pemérka. YcioBHe HaOIIOAEHUS TJIABHBIX
MaKCUMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JTyna, oToanmnapar,
IIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, AUPPAKIIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsMoNMHENHOE  pPACIPOCTPAHEHHE, OTPAKEHUE U  MPEIOMIICHUE  CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpPOCKOIIa, TEJIECKONa.

Habmronerune natepdepeHIny cBeTa.

Ha6nronenue nudpaxiuum ceera.

Habmronenune nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.



[Tonyuenue cnekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKH.
HabGnronenue nossipusaiiuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol
N3MepeHune nokazaress npeioMJIeHUs CTEKIIa.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI cCIeNUAIbHON TEOPHH OTHOCHUTEILHOCTH

I'panuibl TPUMEHUMOCTH KJIacCHMUYECKOW MeXaHuku. [locTynarsl crenuanbHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHLNI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.

DHEpPrust U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs3b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPIHUs MOKOSI.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®otonbl. Qopmyna [lnanka cBA3M 3HEprum (POTOHA C €ro YacTOTOW. DHEprus u
MMITYJIbC (POTOHA.

OtkpeiTiie u uccnegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKoHbBI

dotorddekra. VYpaBHenue OiHmTerHa 111 (oTodpdekra. «KpacHas rpaHHUIay
dboToaddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOEe IEHUCTBUE CBETA.

TexHuueckue yCTpONCTBA U  MPAKTHUYECKOE MpPUMEHEHHE:  (OTOIJIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro Gpotodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmbiTel Pesepdopaa mo paccesHHIO 0 -4YacTHII.
[Inanerapnas mozens atoma. [loctynatel bopa. U3nyuenne u mornomenue (GOTOHOB
IIPY NIEPEXOJE aTOMa C OJHOIO YPOBHS SHEPrHH Ha Apyrod. Bunbl criekTpoB. CHekTp
YPOBHEN SHEPIUU aTOMa BOLOPOLA.

BonnoBeie cBoiicTBa uactun. Bomnbel ae bpoisa.  KoprycKylsipHO-BOJIHOBOM
IyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIBHBIM aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.



Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Ha6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul
Ha6nronenue muHEYaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JIOKA3bIBAIOIIME  CIOXXHOCTh  CTpoeHus  sapa. OTKpbITHE
paanoaktTuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuto coctaBa paguoaKTUBHOTO
usnyuenus. CBoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBBIEC OPTraHU3MBI.
OtkpeiTHE POTOHA U HEWTpoHA. HyknonHas monens sapa ['eiizendepra—lBaneHko.
3apsn saapa. MaccoBoe uuciio aapa. M30Torsl.
Anb(a-pacnaa. DNEKTPOHHBIA W TMO3UTPOHHBIM OeTa-pacnan. ['amma-uznyuyeHue.
3aKOH paJuOAKTUBHOIO pacnaja.
DOHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SnepHble peakuuu. JleneHue u CUHTES sI€ep.
SAnepubiii peaktop. TepmosinepHbliii cuHTe3. [IpoOnemMbl U MEPCIEKTUBHI SIEPHOM
DHEPIreTUKU. DKOJOTHUYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITUE O3UTPOHA.
Mertonabl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLL.
dyHaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHHUecKue YCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: JI03UMETpP, Kamepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOUIUX YACTUII.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Otanbl pa3BUTHS acTpoHOMUHU. [IpUKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMUM.

Bup 38é3nH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

ComnHeunas cucrema.

Connne. ConmHeuHasi akTUBHOCTh. Mictounuk sHeprun ComHIla 1 3BE31. 3BE3/BI, UX
OCHOBHBIEC XapaKTePUCTUKHU. JlnarpaMma «CIeKTpaJbHBIN KJIACC — CBETUMOCThY. 3BE3/IbI
IJaBHOW MOCJIEAOBATEIIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» IS 3BE3J
[JIABHOM  TIOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoOBpEeMEHHbIE
IpeACTaBICHUS O MMPOUCXOXKICHUH U 3BOIOIIMK CoJIHIIA U 3BE3/]. DTarbl )KU3HU 3BE3.



Muieunsiii IlyTe — Hama ["anaktuka. [lonoxxenue n aemxkenue Comnnua B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacmiupenue Bceenennoii. 3akon XaO6ma. Pa3Oeranue ranakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM TJ1a30M C  HMCIOJIb30BAaHUEM KOMITBIOTEPHBIX
PWIOKEHUH ISl OTIPEJEICHUS MOJI0KEHUSI HEOECHBIX 0O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEpPHOIro MOJIyIIapHs U IPKUE 3BE3MBI.

Habmronenus B reneckon Jlynbl, mutanet, Mieunoro I1ytu.

O0o0maroniee MOBTOPEHUE

Ponb pusuku 1 acCTpOHOMHHM B SKOHOMUYECKOW, TE€XHOJIOTUUECKOM, COLMATIbHON U
ATUYECKON cdepax AESATENbHOCTH YEJIOBEKa, pOoJib U MECTO (PM3UKU U aCTPOHOMHUHU B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, POJb (PU3MUECKOW Teopuu B (POPMUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTHUHE MHUpPA, MECTO (PU3MYECKOW KapTHHBI MHUpA B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kjacce ocyiecTBiseTcs ¢ y4éToM
COJICPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTEMaTUKU, OMOJIOTUH, XUMUU,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvie nowsmusi, CBSI3AHHBIE C H3YyYEHHEM METOJOB HAYyYHOI'O
MO3HAHUS: SBJICHHE, HAYYHBINH (PaKT, TUmoTe3a, pu3nyeckas BEIUYMHA, 3aKOH, TEOPHs,
HaAOJII0/ICHHE, DKCTICPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl YPaBHEHUM, TPUTOHOMETpPUYECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M HUX IMPOEKIMH HAa OCU KOOPJWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTApHBIX (YHKIUH, IPU3HAKU MOJI00UST TPEYTOJLHUKOB, ONIPEACIICHUE TIIOIAIN
IJI0CKUX QUryp u oobEéma Ted.

buonocusa: snextpudeckue sIBICHUS B )KUBOU MPUPOJIE, KOJeOaTeTbHbIC IBMKCHUS B
KUBOM TPUPOJIC, ONTHYECKUE SIBJIICHUS B JKMBOW MPUPOJE, ACHUCTBUE paJAUALlAM Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKOW PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eoepagusa: MarHuTHBIE TOJIOCAa 3€MJIM, 3aJIEKUW MAarHUTHBIX pyn, (poTrochEmka
36MHOM MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUMN.

Texnonoeus:  NUHUM  DJEKTpOIlepenay, TEHEpATop  IEPEMEHHOIO  TOKa,
3JIEKTPOJIBUTATEIIb, MHIYKIIMOHHAS [1€4b, PaJap, pPaIUONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBY-meub, NPOSKIIMOHHBIM ammapaTr, BOJOKOHHAs ONTHKA, COJIHEYHAS
Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «Ddusznka» Ha YpOBHE CpeaHEro oOIero
oOpazoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEUYUTh JOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIHHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS YydeOHOTO mpenmera «DU3WKa» JOJDKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaIOIMXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAaIuH, MO3UTUBHBIX BHYTPEHHHX yOeXKIeHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIIbITa
U ONbITa [JEATEIIbBHOCTH B MPOLECCE peaM3aldd OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

e CchOPMUPOBAHHOCTb TPAXKIAHCKOM MO3UIIMM OOYYAIOIIErocs KakK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIIECTBA;

e TPUHSTHE TPaAUIIMOHHBIX 00111eUeTTOBEUECKUX T'YMaHUCTUYECKUX 151
JEMOKPAaTUYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYK JEATEIBHOCTH B MHTEpPECAX TIPaXIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

e YMEHHE B3aMMOJECHCTBOBAThH C COLMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBHM C MX
GYHKIUSIMUA U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOM JIESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

e IICHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

e CHOCOOHOCTH OIIEHHMBAaTh CHUTYallMl0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ B
NEeSATEIbHOCTU YYEHOI0;

e OCO3HAHHUE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMBOTO Oy IyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

e DCTETHUYECKOE OTHOILICHUWE K MHUPY, BKIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero pu3nyeckoil Hayke;
5) TpyA0BOro BOCIIUTAHUSI:



UHTEpEC K paziuyHbiM cepaM mpodeccHoHanbHON NEeATeNTbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (DU3UKONM M TEXHUKOH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa3oBaHHIO B 00JacTU
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAHHE TJ00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBIIEHUE JEHCTBUU B OKpY)KaroUlel cpelie Ha OCHOBE
3HAHUS 11eJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHUE OMbITA JAESITEIBHOCTU SKOJIOTMUECKOW HANpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HaHUH M0 (PU3UKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAay4YHOMW JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHUS
(U3MKK  OCYHIECTBJIATH MPOEKTHYID M HCCIENOBATENbCKYIO JI€ATEIbHOCTh
WHJVBHUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITEIIbHO (hOPMYJIHUPOBATh M aKTyaIM3UPOBATh IPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpENENATh LENH JEITEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JTIOCTUKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PACCMATPUBAEMBIX (PU3UUYECKUX
SIBJICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUS TMPOOJIeMBbI ¢ YYETOM aHaIu3a HMMEIOIIHNXCS
MaTEpUAITBHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTb, OICHMBATh COOTBETCTBHUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;

KOOPJAVMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIISHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

BJaJeTh HAay4YHONM TEPMHMHOJIOTHEH, KIIOUEBBIMH TMOHIATHAMH M METOJaMU
duznyecKoil HayKu;

BJIa/IETh HaBBIKAMU YYE€OHO-HCCIIEIOBATEIbCKOW M TMPOEKTHOW NEATEIBHOCTH B
o0nacTu (pU3MKH, COCOOHOCTBHIO W TOTOBHOCTBIO K CaMOCTOATEIbHOMY IMOUCKY



METO/IOB pelleHHs 3ajad (U3NYECKOrO COZEpKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B TIO3HAHUS;

BIaJCTh BUJAMM JEATEIbHOCTH TI0 TIOJYYEHUIO HOBOTO 3HaHUS, €ro
MHTEpIpETallii, NpeoOpa3oBaHUI0 W NPUMEHEHHMIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3J]aHUH YUEOHBIX IPOEKTOB B 00IaCTH (DU3UKH;
BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U U aKTYaJIU3UPOBATH 3a/1a4y, BHIJBUTATD
TUNOTE3y €€ pelleHHs, HaXOAWTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOMX
YTBEPKJICHHIA, 331aBaTh apaMETPhl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh MOJyYEHHBIE B XOJI€ pEIICHUs 3aJadd pe3ysIbTaThl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTb W  (OpPMYIHpPOBaTh COOCTBEHHBIE 3a7ayd B  0Opa30BaTEIbHON
JESITEIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKY;

JaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

YyMETh TEPEHOCUTh 3HaHUSA 10 (U3MKEe B  MPAKTUYECKYI0  00IacThb
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTHHAIIBHBIE TOAXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 337a4H, T0IyCKAIONINE aJbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BIIQJICTh HAaBBIKAMU TIOJYYCHHS HWHGPOpMAUA (HU3UISCKOTO COJCPKAHUS W3
HMCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATH3AIMI0 W HWHTEPIPETAli0 WHGOPMAITUK Pa3IUYHBIX BHIOB M (Hopm
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BATh CPE/ICTBA MH(DOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHNN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a1ad ¢
coOyifoficHueM TpeOOBaHUN DJPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPAaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OpMaAIMOHHOU
0e30I1acHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEPkKAaHUS B Pa3IMUHBIX (hopmaTax ¢ y4EToMm
Ha3Ha4YCeHUsI UHPOPMAIIUU U TIEJICBON ayIUTOPHH, BHIOMpPAst ONTUMATIBHYIO (GOpMy
MIPEICTABJICHUS ¥ BU3YAJIH3AIUU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUS:

OCYIIECTBIISITH OOIICHNE HA YpOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH,
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOH(PIUKTHL;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh ¥ WCIIOJIb30BaTh TMPEMMYINECTBA KOMAaHAHONM W WHAWBHIYaTbHOM
paboTHI;



BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUU C Yy4E€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN KaXJOTO YJIE€HA KOJUICKTUBA;

MPUHUMATh 1[€JIM COBMECTHOM JI€STEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS IO €€ JTOCTUXKEHHUIO: COCTABJIATH IUIaH JCUCTBUM, pacpeaeaTh POJU C
y4€TOM MHCHHI YYaCTHHKOB, 00OCYKJIaTh PE3yIbTaThl COBMECTHOM paOOTHI;
OIICHMBATh KAa4Y€CTBO CBOETO BKJIAaJa M KaKIOTO YYaCTHHKAa KOMAHIBI B OOITUI
pe3yabTar 1o pa3pab0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKThI, OIEHHWBaTh MJAEW C IMO3ULIHUM HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyallUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISITh [103HABATEIbHYIO JESATEIBHOCTh B 00JIaCTH
(U3MKM U aCTPOHOMHHU, BBISABIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUJIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad,
IJIaH BBINOJIHEHUS! TMPAKTHYECKOW pabOThl € Y4YETOM HMMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jienath  OCO3HAHHBIM  BBIOOp, AapryMEHTHpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAULIUU B 001acTH (PU3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

aBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JEATECIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YILTATOB LEIIAM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOM pe(iekcHr Kak OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pediieKCHH sl OLUEHKH CUTyallid, BbIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATH PEILIEHUS 10 UX CHUKECHUIO;
[IPUHUMAThL MOTHUBBI M apryMEHThl JpyruX IpU aHAIU3E pe3yJIbTaTOB
NEATCIIBHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTUBBI M apryMEHTbl JpPyruX IIPpU AaHAIU3E Pe3yJIbTAaTOB
NEATEIBbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLUIMOKU.



B mpomecce AOCTH)KEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOSHUS MPOTPAMMBI IO
buzuke IS ypoBHS  cpeaHero  oOmiero  00pa3oBaHMS Y OOYYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIICKT, IIPEeIOoJIararoIIHiA
c(hOpPMHUPOBAHHOCT:

e CaMOCO3HaHHWA, BKIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PA3BUTHSI COOCTBEHHOW AMOITMOHAIBEHON CEpHI,
OBITH YBEpEHHBIM B ce0€;

e CaMOpPETYJHMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMCHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBHCA K
HYMOIIMOHAIBHBIM H3MEHEHHSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPBHITBIM HOBOMY;

e BHYTPCHHEH MOTHBAIIMM, BKIIOYAIONICH CTpEMJICHHE K JOCTIDKEHHUIO IeId U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE MEHCTBOBATh HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

e DOMMATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATH SMOIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

e COILMAJBHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTpAaMBATh OTHOIIEHUS C
JIPYTUMU JIIOABMU, 3a00TUTHCSI, IPOSIBISATH MHTEPEC U pa3periaTb KOHPIUKTHI.

HNPEIAMETHBIE PE3YJIBTATHI
K koHmy oOyuenus B 10 Kjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e JIEMOHCTPHPOBATh HA TMpPUMEpPax poJib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOIEH;

e YYUTHIBATH TPAHUIBI TMPUMEHEHUS  HM3YYCHHBIX  (UBUYECKUX  MOJICIICH:
MarepuaibHas TOUYKa, MHEpLUaJbHas CUCTEMA OTCUYETA, AOCOIIOTHO TBEPIOE TENIO,
UJICAJIBHBIN T'a3, MOJIEJIM CTPOCHHUS Ta30B, JKUIAKOCTENM W TBEPABIX TEJ, TOYCYHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NYECKUX 3a]1ay;

e pacrmo3HaBaTh (uU3MUECKHE SBICHUS (TPOLECCh) M OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHK:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TaJeHHE TeJ, JBWKEHHE 110 OKPYKHOCTH, HHEPIUS,
B3auMojielcTBue Tel, nuddys3us, O6pOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMA TEJl IPU HArPEBAHUU (OXJIAXKICHUH ), TETIIOBOE
paBHOBECHE, UCIAPECHHE, KOHIEHCALMs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIQYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIYy I[apamMeTpaMud COCTOSIHMS Tra3a B H30MIpolieccax,
ANIEKTpU3aLUs TeJl, B3aUMOJIEHCTBUE 3apsJIOB;

e OINKCHIBATh MEXAHUYECKOE JBIDKCHHE, UCIONb3ysd (PU3MUECKHE BEIUYHUHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHME, Macca Tella, CHJIa,



UMITYJIbC TeJla, KUHETUYeCKasi HEeprusi, NOTCHIMAIbHAS DHEPrusi, MEeXaHu4yecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPU ONUCAHWKM NPaBUIBHO TPAKTOBATH
(Gu3MUeCKUil CMBICT HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYCHHUS] WU EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIMYMHY C JAPYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIJIOBBIE SBIICHHS, UCIIOIb3YS
¢u3nyeckue BETUYMHBI: JABJICHHE Ta3a, TemIepaTypa, CpenHss KHHeTHYecKas
DHEPTUsl XaOTHUYECKOTO JBMKEHUS MOJICKYJ, CpEAHEKBaJpaTU4HAs CKOPOCTb
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSISl SHEPIHs, paboTa ra3a, Ko3QQpuuueHT
MOJIE3HOTO  JIWCTBHUS TEIUIOBOIO JIBUTATENs; TPH ONUCAHUU MPABUIBHO
TPaKkTOBaTh (HU3MUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€AVHUIIbI, HAXOUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C
APYTUMH BETUYUHAM;

ONKCHIBATh HM3YYECHHBIE BJIEKTPUUYECKUE CBOWCTBA BEUIECTBA U DJIEKTPUUYECKUE
ABJICHHS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMUYMHBI: AIEKTPUUYECKUUN 3apsij,
ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD IOJIsI, IOTEHUNAJ, pa3HOCTh OTEHLIAAJIOB;
OpU ONHCAHUM MPaBWIBHO TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHMUS U EIUHMIIbI; YKa3blBaTb (OPMYJIbI, CBSA3BIBAIOILINE
JaHHYI0 (PU3UYECKYIO BEIUYHMHY C APYTUMH BEIMYUHAMY;

aHAIU3UPOBaTh (PU3UYECKHE TMPOIECChl U SBJICHUSA, HUCIOJIb3Ys (PU3HUECKHUE
3aKOHBI U MPUHLHUIIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpPAHEHUsI MEXAaHMYECKOW DJHEPruu, 3aKOH COXPAHEHHUS HMIIYJIbCa,
OPUHLHKIT CYNEPHO3ULMHU CUJI, MPUHIUI PAaBHOMNPABHUS HMHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHMS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIHMH TEIUIOBOTO ABUKEHUS MOJIEKYJI C
a0COJIFOTHON TeMIepaTypoi, TIEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsja, 3akoH KyloHa, Hpu 3TOM pa3inuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NMPHUHILMIIBI JIEUCTBUS MAalIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; paznnyaTh yCIOBHs UX 0€30MaCHOrO MCIHOJB30BaHUS B MOBCEIHEBHON
KU3HU;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEIOBAHUIO (PU3NUECKUX SIBICHUN U MPOLECCOB
C MCTOJB30BAHUEM MPSAMbBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM (HOPMYITUPOBAThH
npoOyieMy/3aa4y U TUIOTE3y Y4eOHOTO IKCIEpUMEHTa, COOUpATh YCTAHOBKY U3
PEAJIoKEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;
OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, TIPU 3TOM
BbIOMpaTh ONTUMAJIBHBIN CIIOCO0 M3MEPEHMSI U UCIOJIB30BaTh U3BECTHBIE METObI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMHU C UCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH, NpPU HTOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCUPOBATH



pE3yNbTaThl MOTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHUJAC TAOIHIl U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

coOnromaTh MpaBWwia OE30MacCHOTO Tpyda TpU MPOBEACHUHM HWCCICIOBAaHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW W TPOEKTHOM
JCATCIIEHOCTH C WCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pynOBaHUs;

penrath pacu€THBIC 3aJa4d C SIBHO 3aJIaHHOW (PU3UYECKOW MOJIENBI0, HCITOJIB3YS
dusznyecKkre 3aKOHBI U TPUHIIUIIEI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d BHIOUPAThH
(GU3NYECKYyI0 MOJIeNb, BBIACHATH (HU3MUECKHEe BEIWYMHBI W (HOPMYIIHI,
HEOOXOAMMBIC ISl €€ peIIeHHs, MPOBOJAUTHh PACUEThI M OICHUBATH PEaTbHOCTh
MIOJTy4YE€HHOTO 3HaUCHUST (PU3HUECKON BEIIMIMHBI;

pelath KadeCTBEHHBbIC 3aJayd: BBICTPAMBATh JIOTHYCCKH HEIPOTHBOPEUYHBYIO
IIETIOYKY PACCYXKJICHHH C OIMOpPOH Ha HM3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue sBICHUS;

WCIIOJIb30BaTh TP PEIICHHH YYeOHBIX 3ajJad COBPEMEHHBbIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUISI TIOMCKA, CTPYKTYPUPOBaHUS, MHTEPIPETAIIMU U MPEACTABICHUS
yu4eOHOW ¥ HAy4HO-TIONMYJIAPHOW WH(GOpPMAIIUHU, TIOJYYCHHONH W3 pa3IUIHbIX
UCTOYHUKOB, KPUTHICCKU aHATM3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

MPUBOJUTL TMPUMEPHI BKJIaJla POCCHMCKHX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHCHHWE ITPOIIECCOB OKPYKAIOIIEI0 MHpa, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETHYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHECBHON JKWU3HH IS
obOecrieueHrs 0€30MAaCHOCTH TpU OOpaIlleHUHd € TPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMH, TSI COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM IKOJIOTHUECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpEJIE;

paboTaTh B IPYIIC C BBIMOJIHCHHEM Pa3IUYHbBIX COI[MAIBHBIX POJICH, TUIAHUPOBATh
paboTy TpyMIbl, pPAalMOHAIBHO pacHpeaeisaTh OO0S3aHHOCTH W IUIAHUPOBATH
JCATCIIBHOCTh B HECTaHJAPTHBIX CHUTYyallMSX, aJeKBaTHO OICHUBATh BKJaJ
Ka)KI0TO U3 YYaCTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOM MPOOJIECMBbI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHBIC pe3ysbTaThl HA 0Aa30BOM ypOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMeEpax pojib U MecTo GU3NKd B (HOPMHPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B TPAKTUYECKOW NEATENBHOCTH JIFOAEH, LEIOCTHOCTh M E€IUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI MPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJIETeH: TOYCUHBIN
AJIEKTPUYECKUN 3apsll, JIyd CBETa, TOUCUHBIM MCTOYHHK CBETA, SIACPHASI MOJEIIb
aToma, HyKJIOHHasl MOJIeJTb aTOMHOTO si/ipa TIPH pelieHuu GU3NIEeCKUX 3a/1a4;
pacno3HaBath (pU3MUYECKHE SBICHUS (TIPOIECCh) W OOBACHATH WX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKN W KBAHTOBOW (DU3UKHU: AJIEKTPUUECKAs MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOIECHCTBUE



MarHuTOB, DSJIGKTPOMArHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM M JBIKYIIMMCS 3apsijl, AJIEKTPOMAarHUTHBbIE KoJeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHuus, audpakiuus W MOOJsSpU3alus CBETa, JUCIEPCUs CBETa,
doTornexTpuaeckuii 3gdekt (hoTodddeKT), CBeTOBOE MaBieHNE, BOSHUKHOBEHHE
JUHEMYaToro CleKTpa aToMa BOAOPOJa, €CTECTBEHHass M HMCKYCCTBEHHAs
PaINOAaKTUBHOCTD;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BellecTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  DIIEKTPUYECKYI0  MPOBOAMMOCTb  Pa3IUYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE sBJIEHUS (TIPOLIECCHI), MCHOJIb3Yd (DU3UUYECKUE BEIUYUHBIL:
AIEKTPUYUECKUIN 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, AJIEKTPUYECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AEKTPOABIDKYIIAs cuja, paboTa Toka,
WHIYKIMS MarHATHOTO TOJs, cuiaa Awmrmepa, cuia JlopeHiia, WHIYKTHBHOCTH
KaTYIIKA, SHEPTUS SJIEKTPUYECKOTO M MAarHUTHOTO IIOJICH, TEPHOJ W YacToTa
KojeOaHui B KoilebaTenmbHOM KOHTYpe, 3apsii M CHia TOKa B MpoIecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHue U
OoNTHYECKas CWa JIMH3bI, NMPU ONMHUCAHUM TPABUIBLHO TPAKTOBATH (PU3UUYECKHI
CMBICJI HCIIOJNB3YEMBIX BEJIIMYUH, UX OO0O3HAYCHUS U EAUHUIIBI, YKa3bIBaTh
GbopMynBl, CBS3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYHHY C JPYTUMH
BEITMIMHAMU;

OTIMCHIBATh M3yYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, NCITONB3Ys (PU3HUCCKHEC
BEJTMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA,
SHEPTUS U UMITYJIbC (POTOHA, TIEPUO]T TOTypaciaga, YHEPTUs CBSI3U aTOMHBIX SIIED,
Ipy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIUYMH, MX OOO3HAUYECHUS] W EIUHHUIIBI, YKa3biBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO0 BEIMYMHY C JPYTMMH BEIMYMHAMH, BBIYUCIIATH 3HAYCHUE
(br3UYECKON BEJIMUUHBIL;

aHAIM3UPOBATh (PU3MYECKUE TMPOLECCHl W SBJICHHS, HWCHONB3YS (PU3NUECKUE
3aKOHBI M MPUHIMUIMBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIFHOTO U MapalljIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKITUW, 3aKOH TPSIMOJIMHEHHOTO PacCIpOCTpaHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETAa, ypaBHeHHWE OJWHINTEeHA i doTtorddexra,
3aKOH COXPaHEHHWS DHEPTUH, 3aKOH COXPAHCHHS MMITYJbCa, 3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3apsifia, 3aKOH COXpPaHEHHsI MAacCOBOTO YHMCIa, MOCTynaaThl bopa,
3aKOH paJMi0aKTUBHOTO pacmajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbl, 00J1acTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HaMpaBlieHWE BEKTOpA WHIYKIIMM MArHUTHOTO TIOJSI TPOBOJHHKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHia;

CTPOUTh M OMHCHIBATh M300paKEHUE, CO3/1aBAEMOE€ TIJIOCKHUM 3€pKajioM, TOHKOU
JIMH30M;



BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN U MPOLECCOB
C HCIIOJIb30BAHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUIl: IPU 3TOM (HOPMYIHPOBAThH
npobsieMy/3afady U TUIOTE3y YYEOHOIrO 3KCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHNUS, IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBL;
OCYIIECTBISIT MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIIMYUH, TIPU 3TOM
BBIOMpATh ONTUMANBHBIN CIOCO0 U3MEPEHHS U HCIOJIb30BAaTh U3BECTHBIC METO/bI
OLICHKH MOTPELIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM IPSMBIX
U3MEPEHUI: NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3YJbTATHI
NOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUL U TpauKOB,
JIENaTh BBIBOJIBI I10 PE3YJITATAM HCCIIECIOBAHUS;

cobnoaaTh TMpaBwia 0€30MacHOTO TpyAa MNpU MPOBEACHUU HCCICIOBAHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIEI0BATEIbCKOM W IMPOEKTHOU
JEATEIBbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JaOOPATOPHOTO
000pynoBaHus;

pemarh pacyéTHbIE 3a7aud C SIBHO 3a/laHHOM (PU3MUECKON MOJENbl0, UCIOJIb3YS
(u3nyeckue 3aKOHbl U IPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJjauM BbIOUpATh
(¢u3znyecKkyro MoJenb, BBIACHATH (PU3MUECKHE BEIWYMHBI U (HOPMYJIBI,
HE0OXOoAMMBbIE I €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATLHOCTH
MOJIyYEHHOTO 3HAaUeHUs (PU3UUECKON BEIIMYUHBI,

pemiaTh KayeCTBEHHBIE 3a/layd: BBICTPaMBaTh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKre ABICHHUS,

UCIOJb30BaTh NPU PEIICHWU y4eOHBIX 3aJa4 COBPEMEHHbIE HH(pOpPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIONCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETALNH U IPEICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJISIPHOM WH(GOpPMALMK, MOJIYYEHHOM W3 pa3InyHbIX
MCTOYHHMKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMyI0 HH(pOpMaLHIO;

OOBACHATh NPUHILMIBI JICUCTBUS MalluH, TPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEIHEBHOW KU3HH;
OPUBOJAUTH MPHUMEPHl BKJIAJa POCCUNUCKUX U 3apyOECKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHnss 0€30MAaCHOCTU NpHU OOpAIEHUH € MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeE;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMUHbIX COL[MAIBHBIX POJIeH, TUIaHUPOBATh
paboTy Tpynmbl, pPalMOHAIBHO pacHpelneisTh OO0S3aHHOCTH W IUIAHUPOBATH
NEeATEIbHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAaTh BKJIAJ
KaXKI0TO U3 YYaCTHUKOB I'PYMIIBI B PELIEHUE paccCMaTpUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
JIeKTPOHHbIE
(undposBbie)
HaumeHnoBanue KosauyecTBo 4acoB
Ne oOpa3oBaTeJibHbIE
pa3/1esioB U TeM
n/n pecypchl
NMPOrpamMmbl
KonTpoabubie IlpakTnueckue
Bcero
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 du3nKa 1 METOIbI 5 bubmuorexa [IOK
' HAaY4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 | Kunemaruxa > https://m.eds00.ru/7f41bf72
bubnuoreka [{OK
22 Jlanammica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAHEHHUS B 5 1 1 bubnnoreka [JOK
" MexaHMKe https://m.edsoo.ru/7f41bf72
Htoro no paznemny 18

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 Bbu6moteka [JOK
KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72

3.9 OCHOBBI 10 1 bubmuoreka [{OK
TEPMOJIMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSTHUS

3.3  BemectBa. ®a3oBele 5 bubnnorexa [JOK

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

Mepexobl

Hroro no paszneny 24

Paznen 4. JIEKTPOJANHAMUKA

4.1 Smexrpocratiica 10 1 1 ]r?tlffsnf/?eeg;? %mmm
ITocTossHHBINM

49 AIEKTPUICCKUH TOK. 12 1 1 bubmmnoreka [JOK
Toxku B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpemax

Hroro no paszneny 22

PeszepBHOE Bpems 2

OBLIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME
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11 KITACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne  HaummeHoBaHue pa3aesioB (undposbie)
Kontpoabubie IIpakTuyeckue
/. # TeM NPOrpamMmbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
MaruuTHOE noJie. Bu6 1IOK
noIMoTeKa
1.1 Onewrpomarnutias 1 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHnuveckue u
2.1  SIeKTpOMarHUTHBIC 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
99 MexaHu4eckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 | Omruxa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI crieIMaIbHON bu6mmoreka [IOK
3.1 4 1
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DNeMeHTHI KBaHTOBOMU bubnuotexa [JOK
4.1 6
ONTUKHU https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.2 4
Crpoctine atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 A
3 TOMIHOE Ap0 > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DneMEeHThI aCTPOHOMHUH U 7 1 bubmuorexa [JOK
" actpodusuKu https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 7

Paszpen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

bu6mmorexa [IOK
| 4
6 Obobmaromee nosTopenue https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 4 -

YACOB I10 [TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosau4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnblie IIpakrnuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 ®uznka — Hayka o npupoje. Hayunsle MeToAbl TO3HAHUS 1 bubmmoreka [JOK
OKpPY’KaIoILEro MUpa https://m.edsoo.ru/ff0c32e2
Poie 1 MecTO Gpu3MKK B OPMHUPOBAHUU COBPEMEHHOMN
2 Hay4YHOM KapTHHBI MUPA, B MPAKTUYECKOHN JESITSILHOCTH 1 bubmmorexa [IOK
yHnoR Eap pa, B 1P https://m.edsoo.ru/ff0c33e6
moaen
Mexanunyeckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexXaHW4YecKoro aBmwxkeHusd. [lepemenienue, CKOpocThb 1 bubmmorexa LIOK
A -+ epeMetl > CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPSAMOJMHENHOE ABMKEHHUE 1 bubmmorexa [TOK
P p s https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKECHUE 1 bubmmorexa [IOK
yerop p A https://m.edsoo.ru/ff0c372e
bubmmoteka IIOK
6 CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO Majie 1
BODOIOT HaeHHt KOPCHHE CBODOAHOTO HANCHHIA https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe npmxenue. [[BmkeHne MatepuaibHOM 1 but6mmoreka [IOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunin otHocuTensHOCTH ['anunes. UHepuuanbHble 1 bubnunorexa LIOK
cuctemsl orcuera. [lepBriil 3akoH HproToHA https://m.edsoo.ru/ffOc3be8
9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 1 bubnuotexa [JOK
3aKk0H Hpl0TOHA [ MaTepruaabHON TOUKU https://m.edsoo.ru/ff0c3be8
but6mmoreka [IOK
10  Tperwii 3akoH HproToHa aTepuan OoueK 1
petH 1 HIPIOTOHA JUTT MATEPHATIBHRIX TOT https://m.edsoo.ru/ffOc3be8
1 3akoH BceMHUpHOro TsaroteHus. Cuna tsxectu. [lepsas 1 bu6muoreka [IOK

KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bubnunorexa LIOK

12 | Cumna octd. 3akoH 'yka. Bec tena
YHpyr K https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHBIECHUS bubmmoreka [JOK
MpY JIBUKEHUU TeJla B )KUJIKOCTH WJIU Ta3e https://m.edsoo.ru/ffOc3f76
[TocrynarensHoe U BpamareabHOE ABMKCHUE a0COTIOTHO
14  tBépmoro tema. MomMeHT cuibl. Ilineuo cumnsl. YciaoBus buGnuorexa [IOK
P ' ' https://m.edsoo.ru/ffoc41a6
paBHOBECHsI TBEPIOTO Teja
Nmmynibe MaTepuanbHONW TOYKH, CHCTEMBI MAaTePUATBHBIX
15 | Touek. UMnynbc cuibl. 3aKOH COXpaHEHUS UMITyIbca bubmorexa LIOK
' y ' P Y ' https://m.edsoo.ru/ff0c43d6
PeaxTnBHOE ABMKCHIE
PaboTa u momHOCTh cuitbl. KuHeTHaeckas sHeprus
16 | marepuanbHOI TOUkH. TeopeMa 00 U3MEHEHUHU bubnnorexa [JOK
p . ' p https://m.edsoo.ru/ff0c4502
KHHETUYCCKOW dSHEPTUU
[TorenuuansHas sHeprus. [loTeHnnanpHas SHEPTUs ynpyro
17 | nedopmupoBaHHOH T nHbl. [loTeHIIManLHas SHEPT U bubnmorexa HOK
pMHp Py ’ p https://m.edsoo.ru/ffOc461a
Tesa BOJIM3U MOBEPXHOCTH 3eMITH
[ToTeHManbHBIC U HETIOTEHITUATbHBIC CHITBI. CBSI3b pabOTHI
18 HEMOTEHUMAJIbHBIX CUJI C ©3MEHEHHEM MEXaHUYECKOU bubmuorexka [JOK
OHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXAaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTUU
Jlabopartopnas pabota «MccnenoBanue CB3U pabOThI CHITBI
19 | ¢ u3MeHEHWEeM MEXaHHYECKOM SHEPTUH Tella Ha IpuMepe
PaCTSIKEHHUS PE3UHOBOTO KI'yTa
20 KonTponbhas pabora no teme «Knnematuka. J[uHamuka. bubmuorexa [IOK
3aKOHBI COXPAHCHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON bubnuotexa [JOK
teopun. bpoyHosckoe nsmxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTep ABHKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIICCTRA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH U TBEPABIX TEI
23 | Macca monekyin. KonmnuectBo BemecTBa. [loctossaHas
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ABoraapo

TemoBoe paBHOBecHe. Temneparypa u e€ u3mMepeHue.

24 [Tkana remneparyp Llenbcus
. bubnuorexa [IOK
25 | Uneanwusiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT https://m.e dSO(I)l.ru FF0cAtde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei
26 | KMHETHYECKOU DHEPruH JBW)KCHHS MOJICKYJI. YpaBHEHHE bubmorexa LOK
Merineneera-Kaneiipora https://m.edsoo.ru/ff0c511e
27 | 3akon JlanbToHa. ['a30BbIC 3aKOHBI
28 Jlaboparopuas padota «lcciienoBanue 3aBUCHMOCTH
MEXy IapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO ra3ay
29 M3omporieccel B HIeaaIbHOM Ta3e U UX rpadudeckoe bubnnorexa [JOK
MpeJICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHs dHEprus TEPMOJUHAMAYECKOW CUCTEMBI U
30  cmocoOs! e€ u3menenus. KomamdecTBo TemaoTel u paboTa. brbmmorexa LTOK
BHyTpeHHs sHEprusi 0THOATOMHOTO MI€aJIbHOTO ra3a nttps://m.eds00.1/ff0co952
bubmuoreka [JOK
31 | Buner Tennonepenain https://m.edso:)_.[ru/ffOc5036
32 VY eapHas TEIIOEMKOCTE BemecTBa. KonnuecTBO TEIIOTEI bubmmoteka IIOK
IpH Terionepenadye. AauadbaTHblil mpoiece https://m.edsoo.ru/ff0c5c36
33 [lepBbIii 3aKOH TEPMOANMHAMUKH U €T0 IPUMEHEHUE K bubmuorexa [IOK
HA30IpoIieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mipupoae. Bropoii 3akon bubnuotexa [JOK
TEPMOAUHAMUKHU https://m.edsoo.ru/ff0c6230
35  Ilpunnun aevicteus u KI1J] TennoBoii MammHb Eggj;ﬁfg;?ﬁ}:f 0c600a
36 | Iuxn Kapnuo u ero KIIJ]
37 | Dkojoruyeckue nMpoodIeMbl TETNIODHEPTETUKH
38  O6o6maromuii ypok «MomnekymsipHas ¢puszrka. OCHOBBI bubnmoreka [JOK
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TCPMOANHAMUKU»

https://m.edsoo.ru/ff0c6938

Kontposbnas padota nmo teme «MosekymnsipHas pu3ukKa. bubnmnoreka HOK
39
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
bu6nmoreka [IOK
40 | II 0 N
apooOpa3oBaHue U KOoHAeHcauus. Mcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAs! 1 OTHOCUTEIbHAS BJIAXXHOCTh BO3/yXa. bubmuorexa [IOK
Hacpiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammmueckue n amopdHbie Tena.
42 | AHu30TpOmnusi CBOMCTB KpUcTaIoB. KuUIK1e KpUCTAIIIbI bubmorexa LIOK
P P F A P ' https://m.edso0.ru/ffoc65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u kpucraumsanus. Y AesbHas TEIUIOTa bubnuoreka [IOK
iaBieHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubmuoreka [IOK
44 'y 0
PABHEHHE TeIIOBoTo banatica https://m.edso0.ru/ff0c6820
45 DnekTpuzaiys Tel. DIeKTpuueckuit 3aps. /[Ba suma bubnmnorexa [JOK
BJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHVKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH bubmmnoreka HOK
COXPAaHEHUS IIEKTPUUECKOIO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 Bsaumopeiictaue 3apsioB. 3akoH Kynona. Toueunsiit bubmmnoreka HOK
BIIEKTPUYECKUN 3apsil https://m.edsoo.ru/ff0c6ce4
HanpsixkénnocTs anekTpudeckoro nois. IpuHmun
48 | cymepno3uIUH ICKTPHYSCKUX MoeH. JInamm bubmmorexa [JOK
yrep B H p ' https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
49 Pabota cun anekrpoctarnyeckoro noss. [lorenmman. bubmuoreka [IOK
Pa3HocTh moTeHIIMaIoB https://m.edsoo.ru/ffOc6f00
50 [IpOBOTHHMKYM M AMDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE. bu6muoreka [JOK
Juanekrpudeckas pOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N but6mmoreka [IOK
51 O K
TICKTPOEMROCTE. ROUASHCATOP https://m.edsoo.ru/ff0c7126
52 | DIeKTpoEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPTHUS bubnuorexa [JOK
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3apsHKEHHOI0 KOHJAEHCaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlabopartopHnast pabota "M3mepeHue 3IeKTpOEMKOCTH
KOHJieHcaTopa"

[MpuHIMI AeHCTBHS U IPUMEHEHHE KOHJICHCATOPOB,
KOIUPOBAIBHOTO ariapara, CTPYHHOro IMpHHTEpA.
DIIeKTpOCTaTHYECKask 3aIUTa. 3a3eMIICHUE
AJIEKTPONIPUOOPOB

DNEeKTPUYECKUil TOK, YCIOBHS €r0 CyIIECTBOBAHHS.

[Tocrosunsiit Tok. Cuna Toka. Hanpspkenue.
Conporusnenue. 3akoH OMa Jyuisl yyacTKa LeTH

56

[TocnenoBarensHOE, TApALIETBHOE, CMEIIAHHOE
CoeIMHEHUE MPOBOIHUKOB. JlabopaTopHas paboTa
«/3y4eHne CMEIIaHHOTO COSTUHEHHST PE3UCTOPOBY

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

PaboTa 1 MOIITHOCTE AJIEKTpUUECKOTO TOKa. 3akoH J[xoys-
Jlenna

3axon OMa 71 OJIHOM (3aMKHYTOM ) ANEKTPUYECKOM 1IeTIH.
Kopotkoe 3ambikanue. JlabopatopHas pabota «3mepenue
O/1C ucToyHMKa TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS
PezepHblil ypok. KonTponbHas paboTa 1o teme
"OnexTponuHamuka" / Becepoccuiickas nposepouHas pabora

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

bubmmoteka IIOK
https://m.edsoo.ru/ff0c8c56

60

61

62

O6o0maromuii ypok «nekTpoauHamukay / Beepoccutickas
MpoBepoyHas pabora

DneKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJIIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
ITy4YKOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoaAUMOCTh. CBOMCTBA P—N-TIepexoaa.
[TomynpoBOTHUKOBBIE TPHUOOPEI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DNEeKTpUUECKUH TOK B paCTBOpPAxX M pacIiiaBax

64 | SIeKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLUAIIS 1 bromorexa LIOK
P ’ P A HHaLA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
65 DneKTpuyYecKuil ToK B razax. CaMoCTOATENbHbBIN 1 1 bubnmnoreka HOK
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
66 DNeKTpUYECKHe MPUOOPHI M YCTPOUCTBA M X MPAKTHUECKOE 1 bubnmnoreka HOK
npumMeHenue. [IpaBuna TexHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc
KonTponbHas paboTa no Teme «3JIeKTpOCTaTHKA.
67  IlocrostHHBIN 3NeKTpUUECKHil TOK. TOKH B pa3iHyuHbIX 1 bromorexa LIOK
P ' P https://m.edsoo.ru/ffOc8a8a
cpenax»
. . bubnuorexa [IOK
68  Pesepsublil ypok. O6o0maronmii ypok no remam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero H3y4yeHHusi o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcbl
ITocTosiHHBIE MAarHUTHI ¥ UX B3aUMO/IeiicTBUE. MarHuTHoe
1 noJjie. BekTop MaruuTHON MHAYKINUHU. JIMHUY MarHUTHOMN 1 buGnnorexa LIOK
' p YKHHH. https://m.edsoo.ru/ff0c9778
WHIYKIUU

5 MarnuTtHOe nojie TpOBOJHUKA ¢ TOKOM. OmBIT Opcrena. 1 bubnuorexa [JOK
B3aumopeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO MOJIS 1 1 bubnnoreka [JOK
KAaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO T0JIS1 HA MTPOBOJHUK C ToOKOM. Cuita

4 Awmnepa. JIaboparopnas padora «McciaenoBanue qecTBUS 1 1 bubmmorexa [TOK

pa- paTopHa‘i p https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

5 JlelicTBME MArHUTHOTO TOJIST HA JBHKYIIYIOCS 3apsIKEHHYIO 1 bubnuoteka [JOK
yactuity. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas UHAYKIus. [I0TOk BeKTOpa MarHUTHOM

6 uHaykiud. JJ1C uaaykuun. 3aKOH IeKTPOMAarHUTHON 1
nHaykuu Papanes

7 JlaGopartopHas pabota «McciaenoBanue siBIeHUs 1 1 bubmuoreka [IOK
AJIEKTPOMArHUTHON MHIYKIIUW» https://m.edsoo.ru/ff0cal50
NuayktuBHOCTH. ABnenne camonnaykuuu. IJC

8 CaMOUHAYKIIMU. DHEPIUsi MAarHUTHOTO TTOJISI KaTYIIKHU C 1 bubmorexa HOK

Y ' P Y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHUYeCKHEe yCTPOMCTBA U UX MPUMEHEHHE: TTIOCTOSIHHBIE

9 MAarHMThl, JIEKTPOMATrHUTBI, SJIEKTPOIBUTATENb, 1

YCKOPHUTEIIH 3JIEMEHTapPHBIX YaCTHI], THAYKIUOHHAS TI€Yb
10 O6o6maromuii ypok «MarauTHoe mode. 1 bubnmoreka [JOK
DJIEKTpOMAarHuTHasE UHTYKLIHS» https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9ac0
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KontponbHast pabora no Teme «MaruuTHoe moie.

bubmuorexa [JOK

11
DJIEKTPOMAarHuTHasE UHTYKIIHS» https://m.edsoo.ru/ffOcad58
CB0Oo1HBIE MEeXxaHUUeCKUE Koebanus. ['apMoHudeckue
. bu6mmoreka [IOK
12 xoneGanus. YpaBHEHHE rApMOHUYECKUX KOJIEOaHMIA.
https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3uepruu
JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH
13  mepuopaa manbIx KoJeOaHUi rpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl rpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
14 Kosie0aHus B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE. bubnnoreka [JOK
AHAJIOTHS MEX]1y MEXAaHUYECKUMU U AJIEKTPOMATHUTHBIMU https://m.edsoo.ru/ffOch820
KOJICOAHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS IHEPTUU B bubnuorexa [JOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUAX.
bu6mmoreka [IOK
16  BriHyXIeHHBIC MeXaHHUECKHe KojeOaHus. PesoHaHc.
https://m.edsoo.ru/ffOcbb86
BoinykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIE0aHUS
[Tepemennsiii TOk. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
17  MoIHOCTh IIEPEMEHHOTO TOKA. AMIUIUTYIHOE U bubmmorexa [IOK
. p ' Y https://m.edsoo.ru/ffOchd34
JeCTBYIOIEE 3HAYEHHUE CUIIbI TOKA U HaIPSKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepeaaya u norpedieHne
INEKTPUYECKON SHEPTUU
VY CTpoiCTBO U MPAKTHYECKOE IPUMEHEHHE dJIEKTPUIECKOTO
19  3BoHKa, reHepaTopa MepeMeHHOro TOKa, JINHUH bubmmorexa [OK
’ patopa fep ’ https://m.edsoo.ru/ff0cc324
JJeKTponepesay
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20  osnektposHepruu. KynbTypa ucnonbp3oBaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
21 MexaHnyeckue BOJIHBI, YCIOBUS paClIpOCTPAHEHUS. bubnmoreka [JOK

[Tepuoa. CkopocTh pacCIpOCTPAHEHHUS U IJIMHA BOJIHBI.

https://m.edsoo.ru/ff0ccab4
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HonepeqHHe 1 OIpOJO0JIbHBIC BOJIHBI

99 3Byk. CKopocTb 3ByKa. ['poMKOCTh 3ByKa. BbicoTa TOHa. bubnnoreka [HOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubnmoreka [JOK
[[Ixana 3neKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIHMIIBL paUOCBA3Y U TEJIEBUACHM. PazBuTre cpeacTs
cBs3u. Paguonokanus
bubnnoreka [JOK
25  KonutpomapHas padora «KojaebaHus U BOTHBD https://m.e dsogru /FF0CC6FS
26 [IpsimonHENHOE pacpoOCTpaHEHHUE CBETA B OJJHOPOJIHOMN bubnmnoreka [JOK
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
97 Otpaxxenue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubnnoreka [JOK
M300paKCHHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cera. [lonHOE BHYTpEHHEE OTPaKECHHUE. bubnuoteka [JOK
IIpenenbHbli yroia MoJIHOIO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabGopaTtopHas pabota «M3mepenue nokazaremis bubnunoreka [JOK
MPETOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxenuil B aunze. @opmyina bubnnorexka [JOK
TOHKOM JIMH3BI. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcdd1e
31 JlaGopaTtophast pabota «McciaenoBaHue CBOMCTB
U300pakeHH B JTMH3AX»
32 Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L[ger.
JlaGopaTtopHas pabota «HabmrogeHue aucnepcun CBeTay
33 Wntepdepennus ceera. Judpakuus cera. bubnnorexka [HOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34  Ilomepe4HOCTb CBETOBBIX BOJH. [lonmsipusanus cBera bubmmorexa [OK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI M YCTPOHCTBA U YCIOBUS X

0€3011aCHOT0 PUMEHEHUS
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I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKOM MEXAHUKH.

bubmuorexa [JOK

3 [TocTynaTel cienuanbHOM TEOPUH OTHOCUTEIIBHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHUE bubnnoreka [HOK
BPEMEHU U COKPALLIECHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 DHEprus U UMITYJIbC PEISATUBUCTCKON YacTullbl. CBA3b bubnnoreka [JOK
MacCChl C SHEPTUEH U UMITYJIbCOM. DHEPIrus MOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtponpHas padora «Ontuka. OCHOBBI ClIeIUATEHON bubmumoreka [IOK
TEOPUU OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ff0cf6f0
bu6mmoreka [IOK
40 | @otonsr. ®opmyna [Inanka. Dueprust u uMIynbe GOTOHA https://m.edsoo.ru/ffocfel6
41 OtkpeiThe U uccnenoBanue poroddpdexra. OnwiTer A. T bubnnoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddexra. YpaBHeHue DUHIITEHHA A5 bubnnoreka [JOK
dotorddekra. «KpacHas rpanuina» potodddexra https://m.edsoo.ru/ff0d015e
Hasnenue ceeta. Onbithl [1. H. JlebeneBa. Xumuueckoe bubnuoteka [JOK
43 .
JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE:!
44 | (dortodnmeMeHT, (HOTOIATUYUK, COTHEUHAs OaTapes,
CBETOJINO]1
45  Pemenue 3ama4 1Mo TeMe «DJIEMEHTHI KBAHTOBOM OITHUKH bubmiorexa LOK
https://m.eds00.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa mo bubnmnoreka [JOK
paccesHuio o-yactull. [lmanerapuas Mogens aroma https://m.edsoo.ru/ff0d091a
bubnmnoreka [JOK
47 Hoctynare bopa https://m.edsogru/fdeOafa
48 Nznydenue u nornomieHrne GOTOHOB MPHU MEPEXOJIE aToMa C bubnmnoreka [JOK
OJHOTO YPOBHS SHEPrUU Ha Ipyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bpons.
N bu6mmoreka [IOK
49  KopnyckymnspHO-BOJHOBOM qyanu3M. CIIOHTaHHOE U

BBIHYKJICHHOC N3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTue paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo
OTIpE/ICNICHUIO COCTAaBa PAIMOAKTUBHOTO U3ITYUECHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Brusaue
paI[I/IOElKTI/IBHOCTI/I Ha JKHUBbLIC OpFaHI/I3MBI

OTkpbITHE TPOTOHA M HEWTpoHa. M3oTonbl. Anbha-pacna.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ["lamma-
U3ITy4yeHue

DHeprus CBS3U HYKJIOHOB B sijipe. SIIepHbIe peakinu.

SAnepusiii peaktop. [IpoOiaembl, mepCIEKTUBEI,
9KOJIOTHYECKHUE ACIIEKTHI S/IEPHON IHEPTeTHKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bI
HAOJIIOJIEHUS U pErUCTpalK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE B3aUMOIECHCTBUS.
EnuncTBO u3nveckoit KapTHHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3Butus actpoHomud. [Ipuknanxoe n
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUH. Byt
3B&3nHOTrO HeOa. Co3Be3us, SipKue 3BE3/IbI, MNIAHETHI, UX
BUAMMOE ABMKeHHe. CoHeuHas CHCTEMa

56

57

58

Connue. ConHeyHasi akTUBHOCTb. ICTOUHMK 3HEprUn
CounHua u 3B€311

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIaBHOM
[IOCJIEI0OBATEILHOCTH. BHYTpEHHEE CTPOCHUE 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O TPOUCXO0XKICHUN U
sBosroruy CosHIa U 3BE3]

Mieunsiii [Iyre — Hama I'anakruka. ITonoxenue u

newxenne Comnuua B [Nanaktuke. ["anaktuku. Y€pHbie
JBIPBI B SIAPAaX rajJakTHK

59

Bcenennas. Paz6eranne ranaktuk. Teopust boibiioro
B3pbIBA. PenukToBOE M3ilydeHue. MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTpOHOMHH



https://m.edsoo.ru/ff0d0fd2
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KonTpoapHas padora «21eMeHThI aCTPOHOMUHU U

61 1
acTpou3uKm»
Ob6o6maromuit ypok. Poib pusuku u actponomuu B
62  SKOHOMHUYECKOM, TEXHOJOTMYECKOM, COIUAILHOM U 1
TUYECKOHN cepax AeITeTbHOCTH YeJI0BEKa
63 O6o6matromuii ypok. Poiabs u MmecTo pu3nuku 1 acTpOHOMHUH 1
B COBPEMEHHOMN Hay4YHON KapTUHE MUpa
O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu B
64  dopmHpOBaHHMM MPEACTABICHUN 0 PU3NUECKON KApTUHE 1
Mupa
Ob6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUPa B
65  oOmem psiay COBpeMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJICTaBICHUI O PUPOJIE
66 PesepBHblil ypok. MaruutHoe nose. DaeKTpoOMarHuTHas 1
WHIYKITHAS
67 PesepsHsiil ypok. OnTuka. OCHOBBI ClIEHAIbHON TEOPUU 1
OTHOCHUTEJIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢puznka. DneMeHTb 1 bubnnorexka [JOK
ACTPOHOMHUHU U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (GU3UKUM B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTHHBI MHUpA, B PA3BUTHUH COBPEMEHHON TEXHUKHU H

TEXHOJIOIMH, B IPAKTUYECKON EATEIBHOCTH JIFOACH

10.2

10.3

10.4

YYuThIBaTh TpPAHHUIBl TNPUMEHEHUS U3YYCHHBIX (DU3MYECKHX  MOJeneit:
MaTepuajibHas TOYKa, MHEpLMaJIbHAas CUCTeMa OTCY€Ta, aOCONIOTHO TBEpAOE
TEJ0, UICAIBHBIA Ta3; MOJEIM CTPOEHHUs ra3oB, JKMIKOCTEH M TBEPABIX TeEI,

TOUYECYHBIN AIIEKTPHUUYECKHUHA 3apsi/l — MPH PeIICHHH (PU3NIECKHX 3a/1a9

PacnoznaBath (usuyeckue sBIeHUs (MpOIECcChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELLECTBA U
NEKTPOJUHAMUKHN: PpPAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIHMHEIHOE
NIBIDKEHUE, CBOOOAHOE MaZeHHE TeM, JBHKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3aumojeiictue Ten; auddys3us, OpPOYHOBCKOE ABUKEHHE, CTPOEHUE
KUIKOCTEH U TBEPABIX TeJ, H3MEHEHHMEe o00bEMa Tea IpU HarpeBaHUU
(oxnakaeHuu), TEIIOBOE paBHOBECHE, MCIApPEHHE, KOHJIEHCAlUs, IUIABJICHUE,
KpUCTaJUIN3alusl, KAIEHHUE, BIAXHOCTb BO3/yXa, NOBBIINICHHE JABIEHUS TIas3a
IPpU €ro HarpeBaHUM B 3aKpPbITOM COCYIE, CBA3b MEXKAy IapaMeTpamMu
COCTOSIHMSI Ta3a B M30IIpOLIECCax; AIEKTpU3aLUs Tel, B3aUMOJeICTBUE 3apsI0B
OnucelBaTh MEXaHUYECKOE JIBUKEHHE, MCIONb3ysd (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATa, MyTh, INEpEeMELIeHHe, CKOPOCTh, YCKOpPEHHE, Macca Teja, cuia,
UMITYJIbC TEJIa, KNHETUYECKAasl DHEPTUs, NOTEHLIUAIbHAsl SHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTb, NpPU ONHCAHWUU MPABUIBHO TPaKTOBATh
(Gu3NYeCKUil CMBICT MCIONb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIBL,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIUUMHY C APYTUMU

BCINYHUHAMH

10.5

10.6

OnucriBaTh HN3YUYCHHBIC TCIIJIOBLBIC CBOMCTBA TE€JI W TEIJIOBEIE SABJICHUS,
UCTIONB3Yysl (U3MYECKHE BEIWYUHBI: JABJICHHE Ta3a, TeMIeparypa, CpeaHss
KHHETHYeCKas SHEPrUs Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
Cp€aAHCKBaApaTUdIHas CKOPOCTb MOJICKYJI, KOJIHMYCCTBO TCIIJIOTBI, BHYTPCHHSIAA
SHeprus, paborta Trasza, KOXQPHUIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOTO
JNBUTATENS; TPU OMHCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUA CMBICTT
UCIIOJIB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS M EJUHUIBI, HAXOTUTh (OPMYIIHI,

CBA3BIBAIOIIUE JAHHYIO q)HSH‘IeCKYIO BCIIMYUHY C IPYTUMH BECIINYNHAM

OnuceIBaTh HU3YUCHHBIC JSJICKTPUUYCCKUE CBOICTBa BCIICCTBA M DJJICKTPHUYCCKUC

ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKHE BEIMUUHBIL: SJIEKTPUUECKUN 3apsil,




10.7

10.8

EKTPUYECKOE T0JI€, HAIPSKEHHOCTD I10JIs, TOTEHIUAI, Pa3HOCTh IIOTEHLIUAJIOB;
OpU ONUCAaHUM TPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HUCIOIb3YEMBIX
BEJIMYMH, UX O003HAUEHUs M E€JUHHUIBI; YKa3blBaTh ()OPMYJbI, CBS3BIBAIOLIUE

JaHHYI0 (PU3UYECKYIO0 BETUUYUHY C IPYTUMH BeIMYMHAMU

AHAIM3UPOBATh (PU3NYCCKUE IMPOIECCHl M SBICHHUS, HCIOJB3YysS (U3HUCCKUE
3aKOHBI M MIPUHIIMAIIBL: 3aKOH BceMupHoro taroteHus, |, |1 u 11 3akonsr HeroToHa,
3aKOH COXPAaHEHHUS MEXaHWYECKOH HHEPruu, 3aKOH COXPAHCHHsSI HWMITYIIbCa,
MPHUHIIAIT CYIIEPIIO3UIIUN CHJI, TPHHIIMII PABHOMPABUS WHEPIHAILHBIX CHCTEM
0oTCcuéTa; MOJICKYISPHO-KHHETHYECKYIO TCOPHIO CTPOCHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETHYCCKON SHEPTHH TEIJIOBOTO JIBHYKCHHUS MOJICKYII C
a0COIOTHOW TeMITepaTypou, MEePBhId 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa; mpu 3TOM pa3Iu4varh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH

OOBSACHATh OCHOBHBIC NMPUHIMUITBI JICUCTBUS MAIIWH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3IuvaTh YCIOBUS UX 0€30IIaCHOTO UCTIOJIB30BaHUS B TTIOBCETHEBHOM

KHU3HU

10.9

10.10

BBITIONMHATE  AKCMIEPUMEHTHI 10  HUCCIICJOBAHHIO (PU3WYCCKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHH; TMPU ITOM
dopmynupoBath mnpobiemy (3amady) M TUNOTE3y Y4YEOHOTrO HKCIEPHUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 00OpYIOBaHUS, MPOBOJUTH OMBIT H
(GhOopMyIUPOBATH BHIBOIBI

OCyIecTBIATh MPSIMbIE W KOCBEHHBIC W3MEPCHHsI (PU3UYECKUX BEIMYWH; TPU
9TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEpPEHUS W HCIOJIh30BaTh M3BECTHBIC

MCTOABI OICHKHU HOl"pCH.IHOCTCfI H3MepeHHfI

10.11

10.12

UccnenoBaTh  3aBUCHMOCTH ~ MEXIYy  (PU3MYECKMMH  BEJIMYUHAMH  C
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUM; NMPU 3TOM KOHCTPYHMPOBAaTb YCTaHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3MYECKUX BEIMYUH B

BUJI€ TAOJIUI] U TPAPUKOB, JETATh BBIBOJIBI TI0 PE3YIbTaTaM MUCCIICIOBAHMS

Cobmoiate mpaBuia 0€30MacHOTO TpyJda MpU TMPOBEACHUM HUCCIEIOBAHUNA B
pamMKax ydeOHOro SKCIIEpHUMEHTa, Yy4eOHO-HCCIIE0BATEIbCKOM M MPOEKTHOM
JEATETLHOCTH C MCIIOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPONCTB U JTAOOPATOPHOTO

o0opymoBaHus

10.13

Pemate pacuéTHble 3a7auu C SIBHO 33JaHHON (prU3MUYECKON MOJEINbIO, UCIIONb3Ys
¢du3nUeckre 3aKOHbI M IPUHIUIIB; HA OCHOBE aHAIN3a YCIOBUS 3aJ]audl BHIOMpATh
busznyecKyr0o MoJielb, BBIACHATh (U3NYECKUE BEIMYUHBI U (QOPMYJIBL,
HeoOXoauMble AJis €€ pelleHus, MPOBOJUTh PAcUEThl U OIEHUBATh PEAIbHOCTh

MOJIYYCHHOI'O 3HAaUCHUA (I)PI3H‘-ICCKOI>1 BCIIMYHHBI

10.14

Pemrate xadecTBeHHBIC 3aaa4u: BBICTPAMBATh JIOTUYCCKH HEIIPOTHBOPCUUBYIO

HOCIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U




dbuznuecKue SBICHU

10.15

Hcnonp3oBaTh mpu pelieHuu y4eOHBIX 3a/lad COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTHM JJISI IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU U NPEICTABICHUS
yueOHOM W HAYYHO-TIOMYJISIPHOW WH(OpMaHMK, TOTYyYECHHOW U3 Pa3IUYHBIX

HCTOYHHKOB, KPUTUYCCKHU aHAJIU3UPOBATH IMOJIYy4aCMYIO HH(i)OpMaI_II/II-O

10.16

10.17

[IpuBoauTh mMpHMEpHl BKJIAZa POCCUHCKUX M 3apyOekKHBIX YUYEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIEro MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

Hcronb30BaTh TEOpETHUECKHE 3HAHUS MO (PM3HMKE B MOBCEAHEBHOM XHM3HU JUISA
oOecrieyeHnss 0€30MaCHOCTH MPH OOpaIleHUH ¢ MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, Il COXPAHEHUS 3I0POBbsI M COOJIIOJICHUS HOPM SKOJIOTUYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cpene

10.18

11 KUIACC

Kox
NpoBepsieMoro
pe3yJbTara

PaGotate B rpynme C BBIIOJIHEHHMEM pa3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPYMNIbl, PALUMOHAIBHO paclpeiensiTh O0f3aHHOCTH HU
IJIAHUPOBATh  JEATEIBHOCTh B  HECTAHAAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXJAOr0 M3 YYaCTHUKOB TpyHIIBI B  pELICHUE

paccMaTpuBaeMoi MpoOIEMBI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 00mero 00pa3oBaHus

111

11.2

JleMOHCTpUpOBaTh Ha MpUMEPax pojib U MecTo (GU3UKKM B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KAPTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH M
TE€XHOJIOTUH, B MPAKTUYECKOW NEATENBHOCTH JIIOJEH, LEIOCTHOCTh U E€IUHCTBO
¢bu3nveckoil KapTUHBI MUpa

VY4uTBIBaTh FPaHULIBl IPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJEJeH: TOUeUHBbIH
JJIEKTPUYECKUN 3apsill, AlepHas MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO

sJipa Mpyu petieHnH GU3NUecKux 3aau

11.3

Pacnio3znaBate (usnueckue sBieHUs (MPOIECCH) U OOBSICHATH MX Ha OCHOBE
3aKOHOB  DJIEKTPOAMHAMHKM M  KBAaHTOBOM  (M3HMKH:  DIIEKTpHYecKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBHS TOKa,
B3aMMOJICHICTBME  MAarHUTOB,  DJJEKTPOMAarHUTHas  MHIAYKLUWA,  JeicTBue
MarHUTHOTO TIONISI HAa TPOBOAHMK C TOKOM W JBHKYIIUHCS — 3apsm,
AJIEKTPOMArHUTHBIE KOJeOaHWs W BOJIHBI, MPSIMOJIMHEHHOE pacipoCTpaHEHHUE
CBETa, OTpaXEHUE, NpeoMIIeHUe, HHTeppepeHIns, TUPPAKLIUs U MOIIPU3ALHS
CBeTa, nucrepcus cBeta, Gorodnekrpuaeckuit 3gdext (hotorddekr), cBeToBOE
JaBlieHHE, BOSHUKHOBEHUE IMHEWYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS

N UCKYCCTBCHHAs paJJUOAKTUBHOCTDb

11.4

OnuceiBaTh M3y4EHHBIE CBOWMCTBAa BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIE,




ONTUYECKUE,  DJJIEKTPUYECKYI0  INPOBOJUMOCTb  Pa3jIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIEHUS (TIPOLIECCHI), UCHOJB3YSd (PU3HMUECKUE BEIUUYHMHBIL:
NEKTPUYECKUH 3apsif], CHJIa TOKA, JICKTPUUYECKOE HANPSIKEHUE, DIIEKTPUYECKOe
COIIPOTHBIIEHUE, pa3HOCTh noTeHuuanoB, OJIC, pabora TOKa, HHIYKIMS
MarHMTHOIO MoJjs, cuia Amnepa, cuia JlopeHua, MHIYKTUBHOCTb KAaTYILKH,
SHEPrus EKTPUYECKOTO U MarHUTHOTO TOJIEH, MEPUOJ M YacToTa KojiebaHuil B
Kosie0aTenbHOM KOHTYpE, 3apsii M CWia TOKa B IPOLIECCE I'apMOHHYECKUX
JIEKTPOMArHUTHBIX KoJIeOaHul, (OKYCHOE pacCTOSHME M OINTHYECKas Cuja
JUH3BI, TPU  ONHCAHWUU TPABWJIBHO TPAKTOBaThb  (DU3WYECKHA  CMBICI
UCTOJb3yEeMbIX BEIMYUH, MX OOO3HAYECHUS M EIMHUIIBI; YKa3bIBaTh (POPMYIIBI,

CBA3LIBAOIINEC JaHHYIO (bl/ISI/ILIeCKy'IO BCJIIMYNHY C APYTYUMH BCIUMYNHAMU

11.5

11.6

11.7

11.8

OnuceiBaTh M3yYEHHbIE KBAHTOBBIE SBJIEHUS U IPOLECCHI, HCIHOJb3YA
¢u3nyecKkue BEIMUYUHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPrus U MMMYNbC (OTOHA, MEPUOA HoJypacnana, dHeprus
CBSI3M aTOMHBIX sJI€p; MPHU OINWCAHUM TPABWIBHO TPAKTOBATh (U3MUYECKUHN
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W E€IMHHULBI; YKa3blBaTh
(GbopMyIbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYH0 BEJIWYUHY C JPYTHUMHU

BCIIMYMHAMU, BBIYUCIIATE 3HAYCHHUC q)HSquCKOﬁ BCIIMYHMHBI

AHnanu3upoBaTh (PU3MYECKHE TMPOIECCHl U SABICHUS, HCHONB3YS (U3HUECKUe
3aKOHBI M IPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEIIBHOTO U MapaJIeTbHOTO
COEAMHEHHSI MPOBOJHUKOB, 3aKOH [[xoyind — JleHua, 3aK0OH 3J€KTPOMarHuTHOU
WHAYKIUH, 3aKOH IPSIMOJIMHEUHOI0 PaCIPOCTPAaHEHHUsI CBETA, 3AKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHs CBETa, ypaBHeHHe DHHINTeHHa 11 (hoTorddekra,
3aKOH COXPAHEHUS PHEPTrHH, 3aKOH COXPAHEHHS MMITYJbCa, 3aKOH COXPaHEHUS
BJIEKTPUUYECKOr0 3apsja, 3aKOH COXPAHEHUsS MAaCCOBOrO YHCHA, MOCTYJaThbl
bopa, 3akOH pagMOaKTUBHOIO pacnaaa; NPU ATOM pPa3jIndyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBHS (TPaHHUIIbI,

00Js1acTH ) MPUMEHUMOCTHU

Onpenenars HanmpaBi€HHE BEKTOpAa MHAYKIIMM MAarHUTHOTO IMOJISI TPOBOJHUKA C
TOKOM, cuiibl Amriepa u cuibl JIopeHa
CtpouTh U ONMUCHIBATH M300paKEHHE, CO3/IaBAEMOE TUIOCKHM 3€pKaJIoM, TOHKOM

JIAH30U

11.9

11.10

BBITIONTHATE  OKCHEPUMEHTHI 110  WCCIEAOBaHUI0 (DHU3MYECKHX SBICHHA U
MIPOIIECCOB C HCIIOJIb30BAHMEM TMPSAMBIX W KOCBEHHBIX W3MEpPEHUH; TPH ITOM
dbopMynupoBath mpobremy (3amady) M THUIOTE3y Y4EOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O00OpYyIOBaHUS, MPOBOAUTH OMBIT U
(hopMyTUPOBaTh BHIBOJIBI

OcCyIecTBIATh TPSAMBbIE U KOCBCHHBIC M3MEPCHHS (DU3MYECKHX BEIMYUH; TPH
3TOM BBIOMPATh ONTUMATBHBIA CIOCOO M3MEpPEHUS W HCIOJIh30BaTh M3BECTHBIC

METOAbI OICHKHU HOFpGIJ.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OB&TB 3aBHUCHUMOCTH (1)I/I3I/ILICCKI/IX BCJIIMYHMH C HCIIOJB30BAHUEM IIPAMBIX




M3MEPEHUH; MpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJbTATHI
MOJTyYeHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUJAE TaOIHI U rpaduKoOB,

ACJIaTh BBIBOJKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

11.12

11.13

11.14

CoOnronate mpaBmiia 6€30MaCHOTO TpyAa MPHU MPOBEISHUM HCCIICIOBAHUN B
pamMKax y4eOHOTO JKCIEePHUMEHTa, y4eOHO-HCCIICOBATEILCKOW U TPOSKTHOM
NESTEIbHOCTH € HUCIOJb30BaHUEM  W3MEPUTENBHBIX  YCTPOHCTB U

nabopaTopHOro 060pya0BaHHS

Pemarb pacu€rHble 3aauu ¢ SIBHO 33J1aHHON (U3UYECKON MOJEINbIO, UCIIONb3Ys
¢du3nveckre 3aKOHbI ¥ IPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBHUS 3a7aul BHIOMPATh
¢bu3nyecKyr0o Mojiedb, BBIACHATh (PU3NYECKHUE BEIMYMHBI U (OPMYJIBL,
HeoOXouMBbIe AJis €€ pelleHus, MPOBOJUTh Pacuy€Thl U OLIEHHWBATH PealbHOCTh
MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUINHBI

Pemarp kauecTBEHHBIC 3aJauyM: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO
LENOYKY PACCYKICHHM C ONOpOil Ha M3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U

(dbusnueckue SBICHUS

11.15

11.16

11.17

Hcnonp30BaTh MpU pelIeHNH y4eOHBIX 3a/1a4 COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U IIPEJICTABICHUS
y4eOHOM M Hay4yHO-IOMYJSPHOM HHPOpPMALUHU, NOJYYEHHOM U3 Ppa3IMyYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATH M10JIy4yaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLUIBI ACHCTBUS MAlllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nauyaTth yCcIoBHs UX O€30M1aCHOTO MCIOIb30BaHUS B IOBCEHEBHOM KU3HU
[IpuBOANTH MpHUMEpPHI BKJIAJa POCCUICKMX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

11.19

HUcnonp3oBaTh TCOPCTUICCKHUEC 3HAHUA I10 (1)I/ISI/IKG B HOBCGI[HGBHOI\/JI KNU3HU 11
obOecrniedyeHrs 0€30MacHOCTU TpHU OOpalleHHH ¢ MPUOOpaMM U TEXHHUUYECKUMU
yCTPOMCTBAMH, JIJISi COXPAHEHUSI 3JJOPOBBS U COOIIO/IEHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpefe

PaGotats B rpymme ¢ BHIOTHEHUEM PA3TUYHBIX COLMANBHBIX POJIeH, TNIaHUPOBATh
paboTy TpyYNIBL, palMOHAIBHO PaCHpPENeNATh OO0S3aHHOCTH W TUIAHUPOBATH
ACATCIIBHOCTE B HCECTAHAAPTHBIX CHUTyallUAaAX, aJACKBATHO OLCHUBATHL BKJIA/

Ka)XJIOTO M3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PacCMaTpUBAaEMOM ITPpoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon Kox nposepsiemoro
paszaesa  3jeMeHTAa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uszuka — Hayka o mnpupone. Haydnble meTonbl
IIO3HAHUS OKPYKAIOILEro Mupa. Poib skcriepumenTa u
TEOpUHU B IIPOLIECCE ITO3HAHUS IPUPOJIbl. DKCIIEPUMEHT

B (pusuke

MopenupoBanue (GU3HMYECKUX SBICHUH U MPOIIECCOB.
Hayunbie runorespl. @U3N4YECKUE 3aKOHBI U TEOPHUHU.
I'paHunpl  IPUMEHUMOCTH  (DU3UYECKHUX  3aKOHOB.
[Mpunmun cootBercTBHUA. Ponms u Mecto ¢u3uku B
(GbOpMUPOBAaHUM COBPEMEHHOW HAY4YHOH KapTHUHBI

MUpa, B IPAKTUUYECKON AEATEIbHOCTH JIIOAEH

211

212

MEXAHHKA
KMHEMATHKA

Mexanunyeckoe JBIKEHUE. OTHOCHUTENBHOCTD
MexaHuuyeckoro  japwxkeHus. Cuctema  oTcuéra.
Tpaexropus

[lepemerienne,  CKOpoCTb  (CpeaHsisi  CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) M YCKOPEHHME MaTepHalbHOMN
TOYKM, MX IPOCKLUUU HA OCHU CUCTEMBI KOOpAUHAT.

Crno)xeHue mepeMeIeHnul U CJI0KEHUE CKOPOCTEH

2.1 2.13

214

2.15

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSAMOJIMHEHHOE
IBUOKeHue. ['paduku  3aBHCHUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHMs, TMyTH U IepeMelIeHUs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

CBoOoaHoe majieHre. Y CKopeHue CBOOOIHOTO

naaCHusA

KpuBonunelinoe nBuxeHue. PaBHoMepHOE IBUKEHUE
MaTepUAIbHOM TOYKM TI0 OKPY)KHOCTH. YTJOBas
CKOpPOCTb, JMHEWHass CKOpocThb. llepmom u wyacrora.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHUUecKrne YCTPOMCTBA: CHUIAOMETP, JBH)KCHUE

CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn




2.2

2.3

2.1.7

221

[Ipaktuyeckue paboThl. V3MepeHHe MTrHOBEHHOU
ckopoctd. MccienoBaHue  COOTHOLICHHS — MEXKIY
MyTSAMH, IPONJACHHBIMU TEJIOM 3a MOCJEI0BATEIIbHbBIE
paBHBIC IPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOM CKOpPOCTbIO, PaBHOM HYJIIO.
W3ydyeHne NABWKEHHs IIAPUKA B BA3KOW >KMIKOCTH.
W3zyuenue JIBYDKEHUS Telna, OpOIIEHHOTO

TOPU30HTAIBHO
JUHAMUKA

[Ipuniun otHocutenbHOCTH ['anmunes. IlepBblii 3aK0oH

Herorona. HepunanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuu cui

2.2.3

Bropoii 3akoH HproToHa 11 MaTepHalbHONM TOYKH B
uHepuuanbHoii cucreme otcuéra (MCO). Tperuit

3akoH HproToHa AJId MaTCpUaJIbHBIX TOYCK

224

3aKkoH BCEMHPHOI'O TATOTCHUA. Cunita TSHKeCTH. HepBa;I

KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Tpenusa. Cyxoe tpenue. Cuna TpeHuUs
CKOJIbXKEHUs M cuia TpeHus mnokos. Koaddumument
TPCHUA. Cuia COIMPOTUBJICHHUA NPU JABUIKCHHU TECJIa B

KHUAKOCTHU UJIM Ia3C

HOCTyrIaTeJ'ILHOG )51 BparaTeJIbHOC JABUXKCHUC

abCOIOTHO TBEPAOTO TeTa

2.2.8

2.2.9

2.2.10

231

3AKOHBI

MomeHT cuiibl OTHOCUTENBHO ocH BpamieHus. [1medo

cuibl. YcnoBus paBHOBecus TBEpaoro tena B MICO

TexHu4eckne yCTpOMCTBA: MOAIIUITHUKH, IBHKCHHE

HCKYCCTBCHHBIX CITYTHUKOB

[TpakTdeckue paboTel. M3yueHue nBrkeHUs Opycka
10 HAaKJIOHHOM INIOCKOCTH TOJT JEUCTBHEM HECKOJIBLKHUX
cun. HccnenoBanwe 3aBUCMMOCTH CHUJI  YIPYTOCTH,
BO3HHUKAWIMX B JehopMuUpyeMod TIpyKUHE U
pPE3WHOBOM 00pasile, OT BEIMYHUHBI UX JIedopMaluu.
Uccnenoanue ycioBui paBHOBECHSI TBEPIOIro Tena,

MMEIOLIETO OCh BpALLEHUs
COXPAHEHM B MEXAHHKE

Nmiynse MaTepHaIbHOU TOYKH, CUCTEMBI




MaTCpHaJIbHBIX TOYCK. I/IMHyJIBC CHJIBI 1 HU3MCHCHUC

HMITYyJIbCa TCJ1a

3akoH coxpaHenusi umnyibca B MCO. PeaktuBHOE

2.3.2
JIBIDKEHUE
2.3.3 Pabota cuibl
234 MOIHOCTD CUJITBI
935 Kunernueckass 3Hepruss MarepUaIbHOM  TOYKH.
o TeopeMa 0 KUHETUUYECKOUN YHEPTUHU
[TorenumaneHas sHeprus. l[loTeHumanbHass >SHEpPrus
236 YIpyro nehopMUPOBaHHON IPYKUHBI.
o [ToreHnmansHast SHeprus Tejla BOJIM3U MOBEPXHOCTH
3emun
[loTeHuumanpHble M HENOTEHUHAIbHbIE CUIbL. CBS3b
937 paboThl  HEMOTEHUUAIBHBIX CHJI C HM3MEHEHHUEM
o MEXaHUYECKOM SHEPrMM CHUCTEMBl Tell. 3aKOH
COXpPaHEHHUsI MEXaHUYECKON YHEPTUU
2.3.8 VYupyrue v Heynpyrue CTOIKHOBEHUS
3.9 TexHu4eckue yCTpONUCTBA: JBUKEHUE PAKET, BOLOMET,
o KOIlep, NPY>KUHHBIN MUCTOJET
[Tpaktuyeckue pabotThl. M3yueHue cBA3M CKOpocTen
2310 Tel Ipu Heynpyrom yxaape. HMccienoBaHue CBs3U

pa6OTLI CHJIBI C M3MEHEHHEM MEXaHHYECKOU OHEPIUn

TCJ1a

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

OCHOBHBIC TIOJ0XKCHHS MOHeKyHHpHO'KHHeTquCKOﬁ

teopun.  bpoyHoBckoe  aBmwxkenHue.  uddysus.

311 Xapaktep JABWKEHUS M B3aUMOJCHCTBUS YAaCTHUIL
BEIISCTBA
Mopenu cTpoeHHS Ta30B, )KUIAKOCTEH M TBEPABIX TEI U
3.1.2 OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
MoJieJIer
Macca monekyn. KonnuectBo BemectBa. [loctossHHas
3.1.3
ABoraapo
314 TermmoBoe paBHOBecHe. TeMneparypa v €€ U3MepeHue.

IIxana remneparyp Llenbcus




3.2

3.15

3.16

3.1.7

Mopens uneanbHoro raza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOI T€OpUH UealIbHOTO rasa
AOcomoTHass Temmepatypa Kak Mepa CpeaHei
KHUHETUYECKON IHEPTruu TEIIOBOTO JBHUXKEHUS YaCTHUII
ra3a. [lIkamna remnepatyp KenbBuna

VpaBuenue Kianelipona — MenzeneeBa. 3akoH

JanbroHa

3.18

I'a30BBIC 3aKOHEI. I/Isonpoueccm B WJCAJIBHOM ra3€ C
IMOCTOAHHBIM KOJIMYECTBOM BCIIECTBA: H30TEpMaA,

n30Xx0pa, n3odapa

3.19

TexHu4eckue ycTpoicTBa: TepMOMETP, OapOMETp

3.1.10

3.2.1

3.2.2

[TpakTdeckue pabotsl. Mi3mMepeHne mMacchl Bo3ayXxa B
KJIacCHOM KoMHare. UccinenoBaHue 3aBUCUMOCTH

MCKAY NapaMeTpaMu COCTOAHUA PA3PCIKECHHOI'O I'a3a

OCHOBbI TEPMOJIMHAMUKU

TepmoauHamuueckass cucreMa. BHYTpEeHHsISI SHEprus
TEPMOJUHAMHYECKOH CHCTEMBl U  CIIOCOOBI €€

HU3MCHCHUA

KomngecTBO TENIOTH B pa60Ta. BHYTpeHHSISI OHCPIusa

OJHOATOMHOI'O HACAJIbHOI'O ra3sa

3.2.3

3.24

Bungl TeIUIonepeiadn: TEIJIONPOBOJHOCTb,
KOHBEKIIMsI,  M3dIydeHHe.  TemnoéMKocTe  Tena.
VnaenpHas  TEIJIOEMKOCTb  BELIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIONEPEaade

IlepBbiii  3akoH  TepMoauHaMuku. [IpuMeHeHue

MEepBOro 3aKOHa TEPMOJUWHAMHUKHN K H3O0IPOLECCaM.

I'padmueckas uHTEpIperanus paboThl ra3a

3.2.5

3.2.6

3.2.7

TermoBble MamvHbL. [IpUHIMIBI IEUCTBUS TETUIOBBIX
MammH. [IpeoOpa3oBaHus HSHEPrUU B  TEIUIOBBIX
MamuHax. Kosaddurnment nonesnoro neiicteus (anee
— KII ) rernoBoit mamuusl. [{ukn Kapao u ero KIT/{
Bropoit 3akoH TepmoamHamuku. HeobOpaTumocTh
MpOLECCOB B  MOpUpoJe. TemaoBble JIBUTATEIIH.
Dxonoruyeckue npoOIeMbl TETIOIHEPTETUKH

TexHuueckue yCTpOﬁCTBaI ABUTATC]Ib BHYTPCHHCTO

Cropanusi, OBITOBON XOJOAUIBHUK, KOHJIUIIHOHED

3.2.8

[Ipaktnueckne  paboTel. M3mepenwe  yaenbHOU




TEIUIOEMKOCTH

3.3

4.1

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHueHcauus. lcnapenue u

3.3.1 KWIICHWe. YJeNbHAas  TeIUIoTa  MapooOpa3oBaHMS.
3aBUCHMOCTB TEMIIEPATyphl KUTIEHUS OT JaBICHUS
332 AOCOMOTHAsT U OTHOCUTENIbHAS BIAXKHOCTh BO3JyXa.
o Hacplennsiii nap
Teépnoe teno. Kpucramimyeckue u amopgHsbie Tena.
3.3.3 AHM30TpOnMs  CBOMCTB  KpucrtamuioB.  JKuakue
kpuctaibl. CoBpeMEHHbIE MaTepUalIb
334 [InaBnenne u KpucraummMsauus. Y JAelbHas TEIUIoTa
o riaBneHus. Cyonumarus
3.35 VYpaBHEHHE TEIIOBOTO OajaHca
TexHuueckue ycTpoicTBa: TUrpOMETpP U ICUXPOMETD,
" KaJOPUMETpP, TEXHOJOTHUU TIOJYYEHHsS COBPEMEHHBIX
o MaTepuajoB, B TOM YHCJIE€ HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTUH
[Ipaktuyeckue paboTel. VI3MepeHHe  BIIAXKHOCTH
3.3.7
BO3/yXa
SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
i1l DneKkTpu3anus Tell. DJEeKTpUUecKuil 3apsn. J[Ba Buaa
o AIIEKTPUYECKHX 3apsI0B
41.2 ITpoBOAHMKY, TUAIEKTPUKH U TIOTYITPOBOJHUKN
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aumopeiictue 3aps10B. 3akoH Kynona
DJEKTPUUECKOE oJe. Hanpsxénnocts
415 aNeKTpudeckoro mnoig. [IpuHIUNn cyneprno3uiuu.
JluHMM HaNPSHKEHHOCTH JIEKTPUUECKOTO OIS
416 Pabota cun snextpocrarnueckoro mois. [loTenmuant.
o Pa3zHoCTh MOTEHIIMATIOB
[TpoBOMHUKHM U JAWDJIEKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJie. Jwusnexrpudeckas
MIPOHHIIAEMOCTh
418 OnextpoémkocTs. KoHnaeHcaTop. ONEKTPOEMKOCTH

IIJIOCKOT'O0  KOHJCHCATOpa. 9Hepms{ 3apsSKCHHOTO




KOHJICHCATopa

4.1.9

4.1.10

TexHuueckue YCTPOMCTBA: 3IEKTPOCKOI,
AIIEKTPOMETP, ANIEKTPOCTATUYECKAS 3aIuTa,
3a3eMIICHUE 3NIEKTPONIPHOOPOB, KOHJICHCATOP,

KCEPOKC, CTPYUHBIN IPUHTEP

[IpakTuueckue paboThl. M3MepeHue 31eKTPOEMKOCTH

KOHJICHCATOpa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX

YcnoBus CYIIECTBOBAHHMS MOCTOSTHHOTO
421 ANEKTPUYECKOTO TOKa. Mcrounuku Toka. Cumiia ToKa.
[TocTosiHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1151 yyactka 1enu
493 DJIEKTpUUYECKOE COIPOTHUBIICHUE. YaensHOE
o COIIPOTHUBJICHUE BEIIECTBA
424 [TocnemoBarenbHOe,  MapaieNibHOE,  CMEIIAHHOE
o COEIMHEHUE MPOBOIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBrKyIas cuia (nanee — 3/1C) u BHyTpeHHee
427 COMPOTHUBIICHWE HMCTOYHMKA ToKa. 3akoH Oma s
o MOJIHOM (3aMKHYTOM) anekTpudeckoi nenu. Kopotkoe
3aMbIKaHUE
DJEeKTpOHHAs TPOBOAUMOCTh TBEPJABIX METAJJIOB.
4.2.8 3aBUCHUMOCTH COTIPOTHUBIICHUS METaJIOB oT
Temneparypbl. CBepXIIpOBOIUMOCTh
499 OnekTpuueckuit  Tok B Bakyyme. CBoiicTBa
o DIIEKTPOHHBIX ITyYKOB
[TonympoBomauku. CoOCTBeHHass W NpPUMECHas
4.2.10 IIPOBOAMMOCTh  IOJYNpPOBOJHUKOB. (BolicTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
4211 DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
o DNEeKTpOoTUTHYECKAs TUCCOIMALIUSA. DIEKTPOIIH3
OnexkTpudeckuid TOK B razax. CaMOCTOSTENbHBIN H
4.2.12 HECaMOCTOSITENIbHBIM  pa3pan.  Pasnuunble  THIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1nazma
4.2.13 TexHuuyeckue ycTpoWCTBa: aMmIepMeTp, BOJBTMETD,




peocTaT, UCTOYHUKU TOKa, D3JIEKTPOHATrpEBaTEIbHBIE
PUOOPHI, AIEKTPOOCBETUTEIHLHBIE IpUOOPHI,
TEPMOMETP  CONIPOTHUBIICHUs, BaKyyMHBIM  JIHOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, TTOTYITPOBOTHHKOBBIH

JTNOJI, TaJlbBaHUKA

4.2.14

[IpakTueckue paboThl. M3yueHHE CMELIaHHOrOo
COEIMHEHUS PE3UCTOPOB.
N3mepenne DJIC ucTouHnKa TOKa U €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[eHI/Ie SJICKTPOJIM3a

11 KJTIACC
Kon
paszena KoanpoBepsiemoro 3jieMmeHTa IIpoBepsieMbIe 3JIEMEHTHI COEP:KAHUS
4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA

[ToctosinHbIe MarHuThl. BsaumoneiictBue

431 MMOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHMTHOM MHIYKIUH.
[punnun cynepno3unuu. JIMHUM ~ MarHUTHOM

432 uHayknun. KapTuHa JuHU MarHUTHOW WHIYKIIMH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarauTHOE ToJe MPOBOJHUKA ¢ TOKOM. Kaptmna
JUHUA TONST JUIMHHOTO TPSMOTO MPOBOAHHUKA H

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHHMKA, KaTyIIKU C
TokoM.  OmbeiT  Opcrega.  Bsaumopeiictue

4.3 MIPOBOHUKOB C TOKOM

4.3.4 Cuia Amriepa, €€ MOZyJIb M HalpaBIICHUE
Cuna JlopeHua, €€ MOAyJTb W HalpaBJICHUE.

435 JIBr>keHue 3apsKeHHOW 4YacTULBl B OJTHOPOJHOM
MarHuTHOM Toiie. PaGota cuier Jloperia

4.3.6 SIBneHne HIeKTPOMAarHUTHON UHAYKITUH

4.3.7 [ToTox BekTOpa MarHUTHOW WHIYKIIUH
OJAC uHAayknuu. 3aKOH  DJIEKTPOMArHUTHOMN

438 nHaykunu dapanes

439 Buxpesoe anexrpuueckoe nojue. 3/1C uHayKnuu B

NPOBOAHUKE, JABUXKYHIEMCAd TIOCTYHATCIBbHO B




OIHOPOJHOM MAarHuTHOM II0JIC

4.3.10

[IpaBuno Jlenna

4311

4.3.12
4.3.13

4.3.14

NunyktuBHocth. SBnenue camounaykuuu. /C

CaMOUHTYKITUH
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM
DeKTPOMAarHUTHOE I0JIe

Texundeckue YCTpOﬁCTBaZ IIOCTOSAHHBIC MAarHuThl,
OJICKTPOMArHUThI, JJICKTPOABUIATCIIb, YCKOPUTCIN

OJICMCHTAPHBIX YaCTUll, MTHAYKIIMOHHAA I1CYb

4.3.15

[Ipaktuyeckne paboTel. l3yyeHne MarHUTHOTO
IIOJIA KaTyIIKU ¢ TOKOM. MccnenoBanue nencTBus
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sIBICHHA  JJIEKTPOMAarHUTHOU

UHAYKIUHA

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Komebarenpuas cucrema. CBoOOgHBIE KOIEOAHUS.
I'apmonnueckue koneOanus. Ilepuwoxn, wyacrtora,

aMIuIATy1a ¥ ¢a3a KoseOaHui

5.12

5.13

5.14

[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUI MAassTHUK

ypaBHeHI/Ie TapMOHHUYCCKUX KoJIcOaHHIA.
Kunemarnueckoe u JUHAMHWYCCKOC  OIIMCAaHUC

K0JIe0aTeIbHOTO JABHKCHUA

[IpeBpamenne »HEpruM NOpU  TapMOHUYECKUX
kojeOaHusax. CBfA3p  aMIUIUTYABl  KoJieOaHMM
HCXO/JHOM BEJNMYMHBI C aMIUIUTYAaMU KojeOaHWH

€€ CKOpOCTU U YCKOPEHUS

5.15

KonebarenbHblit KOHTYD. CBobOoiHBIE
JJIEKTPOMArHUTHBIE ~ KOJe0aHWsT B  HMJICAIbHOM
KoiebaTeIbHOM  KOHTYype. AHAIOTHUS  MEXIY
MEeXaHUYEeCKUMU U AJIEKTPOMArHUTHBIMU

kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

3aKOH COXpPAaHEHHs DHEPrUM B  HJCAIBHOM
Kosie0aTeaIbHOM KOHTYpe

BriHyX/1€HHBIE MEXaHUYECKHE KosieOaHusl.
Pesonanc. Pe3zonancHas KpuBas. BbIHYXIEHHBIE

OJICKTPOMAardHuTHBIC KoJIeOaHHS.




5.2

[lepemennbiit Tok. CHHYCOUANbHBIN TIEPEMEHHBIN

5.1.8
TOK.
MomHOCTh NEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
>1.9 JIEUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUS
Tpaunchopmarop. I[IpousBonacTBo, mepegada u
norpebieHue AIEKTPUYECKON SHEPIHH.
DKOJIOTHYECKHUE  PUCKA  MpPU  MPOU3BOJICTBE
>110 BJIEKTPUYECKON SHEPIUH. Kynberypa
KCIIOb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM
KU3ZHU
TexHnuueckue YCTPOMCTBA: cericmorpad,
>111 3JIEKTPUUYECKUN 3BOHOK, JIMHUU dJIEKTpoIepead
[IpakTuueckue paboTHI. Hccnenosanue
3aBHCHMOCTH MEepHOJa MabIX KoieOaHull rpy3a Ha
5110 HUTA OT JJUHBI HUTH H  MacChl TIpy3a.

Hccnenosanue INEPEMCHHOI0O TOKa B MNLOCIIM U3
MOCJ€AOBATEIBHO COCAMHEHHBIX KOHJCHCATOopa,

KaTyHIKHU U pE3UCTOPa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnueckre BOJIHBI, YCIOBUS PaclpoOCTpaHEHHUSI.
Ilepron. CxopocTh pacnpocTpaHEHHMsT U JJIMHA

BOJIHBI. HOHepeLIHI)IC 1 IPOJO0JIbHBIC BOJIHBI

5.2.2

5.2.3

Wnrtepdepennus u  nudpakuuss MeXaHUYECKUX
BOJIH

3Byk. Cxopocts 3Byka. ['pomkocTs 3Byka. BeicoTa

ToHa. TemOp 3Byka

5.24

525

5.2.6

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI H3JIy4EHUs
JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas opueHTanus
BeKTOpoB E, B 1 v B 351eKTpOMarHuTHON BOJIHE B

BaKyyMe

CBolicTBa 3JICKTPOMAarHWTHBIX BOJH: OTpa)X€HUE,
MPEIOMJIIEHHUE, MOJIsApU3aLus, nudpaxius,
uatepdepeniia. CKOpOCTh  AIEKTPOMArHUTHBIX

BOJIH

[llxama >IE€KTPOMArHUTHBIX BOJH. IIpuMeHeHue

OJICKTPOMAarHuTHBIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHLI PaaroCBA3N n TCICBUACHUA.




5.2.8

PaI[I/IOJIOKaI_[I/IH. 9H€KTpOMaFHI/ITHOe 3arpsA3HCHUC
OKpY>Karolleu cpebl

Texuuueckue yCTpOiicTBA: MY3bIKaJIbHbIE
HUHCTPYMCHTBI, YJIbTPAa3BYKOBasA OHWArHOCTUKa B
TEXHUKE M MEAULMHE, pajgap, pajauonpUEMHUK,

TEJEBU30p, aHTeHHA, Tenedon, CBY-neup

5.3

OIITHUKA

53.1

5.3.2

[IpsaMonMHEiHOE  pacupoCTpaHEeHUE CBeTa B
OAHOPOAHOM cpene. JIyu cBeTa
OtpaxkeHre cBeTa. 3aKOHbI OTPAKCHHSI CBETA.

[octpoenne n300paxkeHHii B IIIOCKOM 3epKaJie

5.3.3

HpeJ'IOMJ'ICI-H/Ie cBeTa. 3aKOHEBI MPCIOMJICHUA CBCTA.

AOCOTIOTHBIN [MOKa3aTeb PEIOMIICHUS

534

5.35

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yrou

TIOJIHOT'O BHYTPCHHETO OTPAKCHUA

I[I/ICHepCI/ISI cBeta. CHOKHBINA cOCTaB 0OEI0ro CBETA.

IIset

5.3.6

Colwuparonue ¥ pacceuBarOIIMe JIMH3BL. TOHKas
nuH3a. POKYCHOE PACCTOSHUE U ONTHYECKas cuia
TOHKOW JsMH3BL. [locTpoeHne wu300paxeHuil B
COOMpAalOIIMX U pacceuBarolMX JuH3ax. Dopmyna

TOHKOM JIMH3EI. Y BEJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH

5.3.8

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBus HaOMIOAEHUSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEPQEPEHLMOHHOM  KapTHMHE OT  JIBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5311

Hudpakuus cBera. JludpaximonHas pemérka.
YcnoBue HaOMIOEHNS TJIABHBIX MaKCHUMyMOB TIPH
MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuszanus ceera

TexHnueckue yCTpOWCTBA: OYKH, ayna,
¢doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHUKDOCKOII, ~ TE€JECKOI, BOJOKOHHAas  OINTHKa,

T pakMOHHAs PEeIETKA, MOISPOU

5.3.12

[Ipaktrueckue paboTel. M3MmepeHue mokazaTens




MIPEIOMIIEHHUS. HccnenoBanue CBOWCTB
n3o0pakeHuil B nuH3ax. Habmionenune mucriepcuu

CBCTa

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panuisl IIPUMEHUMOCTHU KJIACCHYECKON
MexaHuku. IlocTynaTel TEOpUM OTHOCUTEIIBHOCTH:
VHBApPUAHTHOCTb MOJIYJIA CKOPOCTH CBETa B

BAKyyM€, IPUHLUI OTHOCUTEILHOCTH DUHITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTHU. 3aMeI[J'IeHI/IC

BPEMCHHU U COKpAICHUC NJIMHbI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b MacChl C SHEPTUEN U UMITYJILCOM CBOOOIHOM

YaCTHUIIbl. DHEPTUS MOKOS CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3UKA

3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

®otonsl. @opmyia [1nanka cBsi3u 3HEPruu POTOHA
C €ro 4aCcTOTOM. DHEeprust U UMILYJIbC POTOHA

OtkpsiTue u uccienoBanue Gorodddexra. OnbITH

A.T'. CtoneroBa. 3akoHbI (hoTodPdexTa

7.1
7.1.3

VYpaBHenue OifHmTeiiHa s poTodaddexra.

«Kpacnas rpanuna» ¢potoaddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

XuMHuueckoe IeHCTBHE CBETA

7.1.6

7.2.1

7.2
7.2.2

7.2.3

Texauveckue YCTpOMCTBA: (dhoTodeMeHT,

(I)OTOI[aTLII/IK, COJIHCYHasA 6aTape$1, CBETOONO

CTPOEHUME ATOMA

Mopens atoma Tomcona. OnbiTsl Pesepdopraa mo
HCCIIEI0OBaHMIO CTpOeHUs atoma. [1nanerapHas

MOACIIb aTOMa

[Toctymarer bopa. W3nydeHne u IOIVIOLICHUE
(OTOHOB NpHU MEpexoae aromMa C OJHOTO YPOBHS
SHepruM Ha npyroil. Buasl cnektpoB. Cnekrtp
YPOBHEN SHEPrUU aTOMa BOJOpOAa

BosiHOoBBIE cBOiCTBa yactull. BomHbl ne bpois.
Kopmyckymsipao-BomHOBOM  ayanusM. [udpakius

OJICKTPOHOB Ha KpHUCTAJIJIaX




7.3

7.2.4

7.2.5

CrooHTaHHOE )41 BBIHYKACHHOC H3JTYUYCHHUC.
YCeTpoiCTBO M MPUHITUTT PAOOTHI Jlazepa

TexHuueckue yCTpOWCTBA: CIEKTPaJbHbIA aHAIIN3

(cnekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

7.3.1

[Ipaktuyeckue pabotel. Habmogenue muHeiRvaToro

CHEKTpa

ATOMHOE A1PO

Mertonast HaOIIOIECHUS 51 perucTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

7.3.4

7.3.5

OtkpeiTHe paguoaktuBHOCTU. OmbIThl Pezepdopna
10  ONPEICIICHUIO  COCTaBa  PaJIMOAKTUBHOTO
m3nydyenus. ColictBa anbda-, Oera-, Tramma-
W3IydYeHHs. BiusHUE pagroaKkTUBHOCTH Ha JKUBBIC

OpraHru3Mbl

OtkppiTue mpoTOHA W HeWTpoHa. HykiaoHHas
mozenb snpa [eizenbepra — VBanenko. 3apsn
snpa. MaccoBoe uncio sapa. M3otomnbl
Anbda-pacnaa. DJEKTPOHHBIM U TMO3UTPOHHBIH
Oera-pacrna. lNamma-usnyuenue. 3aKoH
pPaAMOaKTUBHOTO pacmajia

DOHeprust cBsI3U HYKJIOHOB B sJpe. SIepHble CHIIBL.

HedexT macchl sapa

7.3.6

Snepusle peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

7.3.8

Snepubiit  peaxktop. TepMosiaepHblli  CHHTES.
[IpoGnembl U NEpCNEKTUBBI SAECPHON IHEPreTUKHU.

OKOJIOTHYECKHE aCIIEKThI SI,[[epHOﬁ 9HEPICTUKHU

9neMeHTaprIe YaCTHUIIBI. OTKpHTI/IC MMO3UTpPOHA.

DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JIO3MMETpP, Kamepa
Bunbcona, siiepHblit peakTop, aToMHas Oom0a

HpaKTI/I‘-ICCKI/Ie pa6OTBI. HccnenoBanue TPCKOB

yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3gnoro Heba. Co3Be3nusi, sipkue 3BE3IBI,

IIJIAHETHhI, UX BUJNMOC JIBUXXCHUC

8.2

Conneunas cucrema. [lmanersl 3eMHON TIpynmbl.




8.3

IImaneThI-THTAaHTEI U UX CIIYTHUKH, KapJIMKOBBIC

mw1aHeTsl. Manble Tesra COTHEYHOM CUCTEMEI

Comnne, dorochepa u armochepa. ConHeuHas

AKTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

8.6

8.7

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PaJnyC, TEMIIEPATYPa, UX B3aUMOCBS3b.
JlnarpaMMa «CHEKTPaJIbHBIM KJIACC — CBETUMOCTDBY.
3BE3/bI MNIABHOM IIOCJIEAOBATENBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» I 3BE3] IVIABHOM

IIOCIACA0OBATCIIBHOCTHU

Buytpennee  crpoenue  3B&3a.  CoBpeMeHHbIE
NPEACTAaBICHUS O TMPOUCXOXKICHUH U HBOJIOIUHU

ComnHia ¥ 3Bé37. DTallbl )KU3HU 3BE3]T

Mneunsiii [Iyte — Hama [Nanaktuka. CrnupanbHas
CTpyKTypa I'anakTuku, pacnpezneneHue 3BE31, rasa
u nbuid. llonoxenune u nwxenue ConHioa B
lNanaxkTtuxe. Ilnockast u chepuyeckas MOJCUCTEMBI

TanakTuku

8.8

8.9

Tunel ranaktvk. PaauoranakTuku W KBaszapsbl.

UYEpHble ABIPEI B spax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xab06na. Pazberanue ramaktuk. Bospact u paguyc
Bcenennon, teopus bonpmoro B3peiBa. Monens

«ropsiuer Beenenno». PennkroBoe uznydeHue

8.10

MacmrabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie poOIeMbl

aCTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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