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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaborana Ha
OCHOBE TOJIOKEHMH M TpeOOBaHWU K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENIbHONW HPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ yu€tom denepaibHONW paboueld MporpaMMbl BOCIIUTAHHS U
KOHIEMNIUH IpenofaBaHus yueoHoro npeamera «Dusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyn, pearn3yonX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprkanue mporpamMmmbl 10 (PU3KMKE HANPaBICHO Ha (hOpMUPOBAaHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa obyqaromuxcsi 10—11 xnaccoB npu o0ydeHuu ux ¢Gpu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusiM PI'OC COO «k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOydeHHus, a TakKxKe
YUUTBHIBAET HEOOXOIMMOCTh peajH3allid MEXIPEAMETHBIX CBs3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMU TpeaAMeTaMu. B Hell onpenensioTcs OCHOBHBIE IIeNM M3y4YeHUsS (PU3UMKKM HA YPOBHE CPEIHETO
o01miero o0pa3oBaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUSI Kypca PU3UKU: TUYHOCTHBIE, METAIlPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [IaHUpyEMbIe pe3yJbTaThl OCBOCHMSI Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Dusnkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HanOoliee 00IIMX 3aKOHAX MPUPOJIbI, BRICTyMAasl B KAUeCTBE Y4eOHOro mpeamera
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00 okpyxaromem mupe. LkompHBIN Kypc
bu3MKN — cUCTEeMO0Opa3yIOIIUi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOIBKY (pr3muecKue
3aKOHBI JIS)KAaT B OCHOBE TPOIIECCOB U SIBIICHUH, N3y4aeMbIX XUMHUEH, Onosoruel, pusmdeckoit reorpadueii
U actpoHoMuell. Mcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (M3MUECKUX 3HAHHUM OMpesenseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4YeHUs
HOBBIX MaTe€pHaAJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue (Qpu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B OpMUPOBaHNE YMEHUN TPUMEHATD
HAYYHBI METO/ TO3HAHUS MPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHHM.

B ocHoBy kypca (u3uku Ui ypoOBHS CpeiHero o0Iero o0pa3oBaHUs MOJ0XKEH PsJl UAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3HMKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBnsieTcss GOpMHUpPOBAHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuszanus npeamnoiaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO TOTEHIHAIa
¢u3nveckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBa, a TakKke C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonozuzayuu peanusyercst MOCPEICTBOM BBEICHUS 3JEMEHTOB COJEp)KaHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHH, a
TaKkxe 00CYKIEHUS MPOOIEM pallMOHATEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30IacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero oomero oOpa3oBaHUS SBISIOTCA
¢usnueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpHUHU, POIIH
(GyHIaMEHTaNbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOJAE, TpaHHIlaX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TPOIIECCOB).

CucreMHO-eSTEIbHOCTHBI TMOAXO0 B Kypce (HU3MKKU peanusyercss Mpekae BCero 3a CYeT
OpraHU3aIMK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatommxcs. Jias 6a30Boro ypoBHs Kypca (GU3UKH —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M J1AOOPaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTHYECKUX padoT.
Brinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca MCXOAS U3 OCOOCHHOCTEW IIAHUPOBAHHS H
ocHamleHus: kaOunera ¢usuku. I[lpu sToM oOecneunBaeTcs OBIAZeHHE OOYYAIOIIMMUCA YMEHUSIMU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEITUYMH MU TOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YIENSAETCS PEIICHUIO PAcCUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOISIONINE
MPUMEHSTh W3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfena Kypca, TaK U HHTErpupys
3HAaHUS U3 Pa3HBIX pa3nesnoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
NpoTeKaHus (GU3NYECKUX SBICHUN M MPOIECCOB B OKPY’KAIOLICH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYalliH MPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu PI'OC COO Kk MaTepuanbHO-TEXHHUYECKOMY O00€CIeYeHHIO
y4eOHOro mporecca 0a30BbIi YypOBEHb Kypca (DH3UKKM Ha YpOBHE CpEIHEro oOmero oopa3oBaHus JOJKCH
M3y4YaThCsl B YCIOBUSAX NPEAMETHOrOo KaObuHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuneTre Gu3HUKM JOHKHO OBITH HEOOXOAUMOE J1a00paTOPHOE
o0opyI0BaHueE Ui BBIMOJIHEHUS YKa3aHHBIX B MIporpaMMme mo (Gu3MKe yUeHUYECKHX MPaKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pPY/I0BaHHE.

JleMoHCTpalmoHHOE 000pyI0BaHHE (HOPMUPYETCS B COOTBETCTBMU C MPHHIUIIOM MHHHUMAIIbHOW
JIOCTaTOYHOCTU U OO0ECreunBaeT MOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe MO (U3HKE KIIOUEBBIX
JIEMOHCTpPALIMIA 111 UCCIIEIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUIM.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHMYECKHX MpPAaKTHYeCKHX pabdor QopMmupyercs B BuUjae
TEMaTUYECKHX KOMIUJIEKTOB M OOecleuynBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
Tematnueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAHNN aHAIOTOBBIX W MHU(DPOBBIX MPHOOPOB, & TAKKE KOMITBIOTCPHBIX M3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX J1a00paTOPU.

OCHOBHBIMU IIENIAMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHuE HHTEpeca U CTPEMIJICHHA OOYYaIOIIMXCS K HAayYHOMY HW3YYSHHIO TNPHUPOIBI,

pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe TMO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHONICHHUS K OKPY KAIOIIUM SIBICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa M3yUeHHsI OCHOB CTPOCHUSI MaTepUH U
(GbyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHUEe YMEHUIN OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DM3MUYECKUX 3HAHUHA W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUH O poNr (PHU3UKH Ui Pa3BUTHs APYTUX €CTECTBEHHBIX HAayK,
TEXHUKHU W TEXHOJIOTHH.

JIoCTIKEHHE ATHX IeNiell 00ecreunBaeTcs pelieHueM CIeAYIOINX 3a/1a4 B IPoIiecce H3yUeHUs Kypca

(bU3MKHN HAa ypOBHE CPEHEro 00111ero 00pa3oBaHus:

e 1puoOOpeTeHHe CHUCTEMbl 3HAHMM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUYAsl MEXAHHUKY, MOJIEKYJISIPHYIO (DU3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpo(hU3HKH;

e (opmupoBaHWE YMEHHH NPHMEHATH TEOPCTHUYCCKUE 3HAHWS IS OOBSICHCHHS (U3HUECKUX
SIBIICHUY B TIPUPOJIE U JIJIS IIPUHSATHUS IPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBbIX 33Jla4 C SBHO 3aJaHHOW (hU3MUecKoil MOJenblo, 3a/1a4,
MO/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE cO37aHue (DU3MUYECKON MOJeNd, aJleKBaTHON YCIOBUSM
3a/1a4u;
e [moHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HWHTeprnpeTanuu HHGOpMAIUU, OIpPEAeTIeHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBHM i1 Pa3BUTHUS YMEHUH NPOEKTHO-HUCCIIECIOBATENBCKOW, TBOPYECKOMU
JeSTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE CpeiHero obmero oopasoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3nke nepedeHb Ja00PATOPHBIX U MPAKTHUECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYWTENb JIEacT BBHIOOP IMPOBEACHHUS JTAaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM

WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaroIXCS.
COJAEP) KAHUE OBYUEHUSI

10 KJIACC

Pa3zpnen 1. Pusuka 1 MeTOAbI HAYYHOI0 NO3HAHUSA

®duzuka — Hayka o npupoze. Hayunbsie MeTo bl MO3HAHUS OKpY Karomiero mupa. Pons skcriepuMenTta u
TEOpUHU B IIPOLECCE [TO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUN W mporieccoB. Hayunble rumote3bl. Ou3nuecKkue 3aKOHBI H
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHPA, B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKEHHE. (OTHOCHTEIBHOCTH MEXAHUYECKOro JBMkEeHHS. CucremMa OTCUéTa.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHabHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0)KeHHEe IEpEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsAMOJIMHENHHoe aBWkeHue. | paduku 3aBUCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEPUATIbHON TOUKHA OT BPEMEHH.

CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonmHeliHoe nBuxkeHue. [[BH)KEHHE MAaTepUaJbHOM TOYKHM IO OKPYKHOCTH C IIOCTOSIHHOM IO
MOJIYJIIO CKOpPOCTBbIO. YTJIOBas CKOpOCTb, JIMHEHHas ckopocTh. Ilepumon M dyactora oOparieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHunyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHUE: CIIUJIOMETD, IBUYKEHUE CHAPAIOB, LIETIHbIE U
PEMEHHBIE TIEpEAAYH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUIKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[Tagenue Ten B BO34yXe U B Pa3pEeKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro MO YIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO TaeHHUSI.



HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

N3yuenre HepaBHOMEPHOTO JABMKEHUS C 1IEJIbIO OMPEICICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILIEGHUS MEXKAY MYTSIMH, MPOUICHHBIMU TEJIOM 32 IMOCJEA0BATENIbHbIC PABHbBIC
MIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHU IIAPUKA B BI3KOU KUJKOCTH.

N3ydenne nuxKeHMs Tea, OPOIMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocty ['anunes. [lepoiii 3akoH HetoToHa. MHEpManbHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa 11711 MaTepraibHON TOUYKH.
Tpernii 3akoH HpIOTOHA [UIs1 MATEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS
CKOJIb)KEHUSI U cwiia TpeHus mokos. Koaddumuent tpenus. Cuiia CONPOTHBICHHUS TPU JBIKEHUU TEla B
KUJKOCTHU WIH rase.

[ToctynaTenbHOe U BpamareabHOE ABUKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHuueckue ycTpoMcTBa M MPAKTHUECKOE MPUMEHEHHWE: MOAMIMITHUKY, JIBHKEHHE HMCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CnoxxeHue CcHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buabl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne nuxenus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopMmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHvl coxXpanenus 6 mexaHuke

Nmmynbe MaTepranbHOM TOYKH (TeNa), CUCTEMbI MaTepUalbHBIX ToueK. IMITyJIbC CUITBI U HU3MEHEHHE
HMITyJIbCa Tella. 3aKOH COXpaHEeHUsl UMITyJIbca. PeakTuBHOE JIBUKEHHUE.

Pabota cuibl. MOIITHOCTE CHITHI.

Kunernueckas sHeprusi MarepuaabHOM Toukl. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[MorenumansHas odHeprus. [loTeHNmWanpHas dSHEpPrus yHOpyro AeQOPMHUPOBAHHOW TMPYKHUHBIL.
[ToTennmanpHas SHEPTUs TeNa BOIU3U OBEPXHOCTH 3EMITH.

[ToTennuanpHbie U HEMOTCHITMATBHBIE CUIIBL. CBS3b PaOOTHI HETMOTEHIIUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHuecKue yCTpONCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KONEpP, MPYKUHHBIM MUCTOJIET,
JBUYKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBUXEHUE.

[Tepexo moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO i OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOTIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanune cBsizu pabOThl CHIIBI C M3MEHEHHMEM MEXaHHMYECKOW HHEpruu Tejla Ha MpuMepe
pacTsKEHUS PE3UHOBOIO KIyTa.

Pasnea 3. Mosekyasipuast puznka 1 TepMOJIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPHUHM U UX OIBITHOE O0OCHOBAaHHE.
BpoynoBckoe nBmxkenue. Auddysus. Xapakrep ABIKEHHS U B3aUMOJICHCTBUS 4acTHIl BellecTBa. Mojaenu
CTPOCHUS T'a30B, KHUIKOCTEH U TBEPIBIX TeNl U OOBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJEICH.
Macca u pazmepsl MosiekyJ. KonnuectBo BeniectBa. [loctosinnas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH WJCAIbHOTO
raza. AOCONIIOTHAsT TeMIlepaTypa Kak Mepa CpeJHeld KWHETHYECKOW HEPTUH TEIIOBOTO JIBUKECHHUS YaCTHIL
raza. lllkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omporeccsl B HOeaIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. | padudeckoe
IIpe/ICTaBICHHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPaKTUIECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MOJEKYJ OpPraHuYecKUX
COCIMHECHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO BH)KEHUS.

Mopens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAare Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPAMU COCTOSIHUS Pa3peXEHHOTO ra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuueckasi cucreMa. BHYTpeHHSISI SHEprusi TEPMOJUHAMUYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHnenus. KomndecTBo TemoTsl U pabota. BHyTpeHHss SHEprus 0JJHOaTOMHOIO UealbHOro ra3a. Busel
TEIUIONEepe au: TEIUIONPOBOJHOCTb, KOHBEKLMS, HW3JIydeHUE. Y7elnpHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0ThI IpH TEMJIoNepeaaye.

[Tonsitue 06 agmabatHoMm mporiecce. [lepBriii 3akoH TepmoauHaMuKku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJUHAMUKH K u3onporneccam. I'paduyeckas nHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B MpUPOJIE.

TennoBbie MammHbl. [IpuHIMIEL 1eficTBUA TeIUIOBBIX MamMH. [IpeoOpa3zoBaHus SHEPTHH B TEIIIOBBIX
MamHax. Koadduument noneznoro nedctBus TemoBoil Mamwuubl. [ukn KaprHo m ero xosddumment
MOJIE3HOTO AEMCTBUSL. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHudyeckue yCTpONCTBA M TNPAKTHUUECKOE IPUMEHEHHWE: JIBUIaTellb BHYTPEHHEIO CrOpaHWs,
OBITOBOM XOJOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEHM SHEpruu Tela MPHU COBEPHICHUH PAaOOTHI: BBUIET MPOOKU M3 OYTHUIKU IMOA
JIEHCTBHUEM C)KATOTO BO3/lyXa, HarpeBaHue aupa B JaTYHHOU TPyOKe MyTEM TpeHHS (BHUACOIEMOHCTPALIHS).



W3meHneHne BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OmnpIT Mo aguabaTHOMY PaCcIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHEI, IBUTATEIIsl BHYTPEHHETO CTOPAHUsI, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazosvie nepexoont

[MapooOpa3zoBanne u kKoHaeHcanus. lcmapenue u kumeHue. AOCONIOTHAsE W OTHOCUTEIIbHAS
BJIQXKHOCTh BOo3yxa. HachlleHHbli nap. Y aenbHas TeraoTa napooopazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIICHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiabsl. CoBpeMeHHble MaTepuanbsl. [lnaBiaeHue u kpucraudzauus. Y AeiabHas TEIJIOTa IUIABICHMS.
Cybnumarusi.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KaOPUMETD,
TEXHOJIOTUH MOITYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

Crioco0Obl U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune OTHOCUTEIBHOMN BIaKHOCTH BO3lyXa.

Pazpnen 4. DaekrpoauHaMmnka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. OneKTpudeckuil 3apsia. J[Ba Buaga snekTpuueckux 3apsiioB. lIpoBonHukw,
JUBJIEKTPUKHU U TOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsija.

Bsaumonericteue 3apsanoB. 3akoH KyioHa. TodyeuHslid 27€KTpUUECKUN 3apsal. DIEKTPUUECKOE TIOJIE.
Hanpspk€HHOCTh  2nekTpuuyeckoro noss. IIpuHOMI cyneprno3unuu  3JIeKTpUYecKuX mosied. JIuHum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snexrpocratmueckoro moias. [lorenuman. PasHoctes norennuanon. [IpoBogHuku u
IURJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJIe. J(ManekTpruyeckas IpoOHUIAEMOCTb.

OnexTpoéMkocTs. KoHzeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHJAEHCATOPA. DHEPTUs 3apsKEHHOrO
KOHJIEHCaTOopa.

TexHuyeckue ycTpoWcTBa U MpaKTUUYECKOE  IMPUMEHEHHME:  3JEKTPOCKOMN,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoWCTBO U MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoseiicTBue HaIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIAIM IUIACTUH, PACCTOSHUSA MEXIY
HUMH U JUIIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedoax

DNEKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUEcKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

DNEeKTpUYecKoe CONPOTHUBIICHHE. YJIEIbHOE CONpOTUBIEHME BemectBa. llocnenoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyns—JIenia. MOIIHOCTB 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYILAs CUJa U BHYTPEHHEE COIPOTUBIEHUE MCTOYHMKA TOKA. 3aKkOH Oma s MOJIHOU
(3aMKHYTOM) AJIeKTpHUecKoii 1ernu. KopoTkoe 3aMbIKaHHeE.

DONEeKTpOHHAsi MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COIPOTUBIEHUS METAJIOB OT
teMieparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CobcTBeHHAss U MpPUMECHas MPOBOJUMOCThH MONYNpoBoAHMKOB. CBoiicTBa pP-—n-
nepexona. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M pacillaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JTUCCOLIMALIUS.
DNeKTponu3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuyeckue ycTpoHCTBa W NPAKTUUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETpP, pEOcTart,
WUCTOYHHMKH TOKAa, ODJIEKTPOHArpPEBaTEIbHBIE NPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE NPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBI JHOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI, TMOIYNPOBOJIHUKOBBIA U0,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS UMUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAJH IMOMNEPEYHOIO
CEYEeHMS U MaTepHaa.

CMmeniaHHO€ COeTUHEHHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuibl. KopoTkoe 3aMblkaHuE ralbBaHUUECKOIO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyeHne cMeIaHHOTO COEIMHEHMS pE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeamMerHblie CBA3U

Nzyuenne kypca pusuku 0a30Boro ypoBHs B 10 ki1acce oCymecTBiIsieTcs ¢ yU€TOM COJEpKaTENbHbBIX
MEXITPEAMETHBIX CBS3EH C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJOTHH.

Mescnpeomemusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYyYHOTO IIO3HAHMA: SIBJICHHUE,
HayuHbli (akT, THMOTe3a, (Qu3NYecKas BENWYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, DKCIEPHUMEHT,
MOJIETTUPOBaHUE, MOIeIIb, U3MEPEHHE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHMM, JuHeiHass ¢GyHKuus, napaboja, rumnepobona, HX
rpadUKy U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanuueckoe IBWKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TEmI000MEH KHUBBIX
OpPraHu3MOB (BU[bI TEIUIONEPEAUH, TETUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHUS B KUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHHWE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJSpPHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeEJ, XUIAKOCTEH W Ta3oB, JJEKTPUUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJINTUYECKAS IUCCOLMALIMSL, FaJIbBAHHKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texuonoeus: npeodOpa3oBaHuEe JBUKEHHHM C UCHOJIb30BAHUEM MEXAHHM3MOB, YUET TPEHUS B TEXHUKE,
MOJLIUITHUKY, HCIIOJIb30BAHHUE 3aKOHA COXpPaHEHUs HMIIyJbca B TEXHHKE (pakeTa, BOAOMET WU JPyrHe),
JBUraTellb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOI XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
[IOJIy4EHUsI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMATEpUAlIOB, M HAHOTEXHOJOIHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. DuekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbiE MarHuThl. B3auMoAeHCTBUME TMOCTOSAHHBIX MarHuToB. MarmutHoe mone. Bekrop
MarHuTHOM HHAYKUMH. [IpuHOMN Cyneprno3uiuMyd MarHUTHBIX M[OJed. JIMHMM MarHuTHOM MHIYKIMH.
Kaprtuna nuHuii MarHuTHOM MHAYKIUH MOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarauTHO€E MoJj€e MPOBOJHMKA ¢ TOKOM. KapTWHa NWMHWNM WHIYKIIMM MAarHUTHOTO IOJS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTymKd C TOokKoM. OmbIT Ipcrena.
B3anmopeiicTBre MPOBOTHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJib M HallpaBJICHUE.

Cuna Jlopenma, e€ momaynb W HampaBieHue. J[BHKeHUE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOM MHAYKIUHU. DIEKTPOABUKYILAS
cuJia MHAYKIMH. 3aKOH 3JI€KTPOMarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe anexTpudeckoe 1mose. DNEKTPOJBIKYINAs CHIa UHAYKIIMU B MPOBOJHUKE, JBIKYIIIEMCS
MOCTYIATEJIbHO B OJJTHOPOJHOM MarHUTHOM IOJIE.

IIpasuio JleHua.

NHnyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHUJIA CAMOMHTYKIIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHUUecKue yCTPOIMCTBA M NMPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIUU MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUY.

[IpaBuio JleHna.

3aBHCUMOCTD 3JIEKTPOJIBHKYIIECH CHUIIbI HHAYKIMHA OT CKOPOCTA U3MEHEHUSI MArHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii 3xcnepumenm, 1abopamoptvle pabomol

N3yueHrne MarHuTHOTO NOJIsI KATYLIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHON MHIYKIUU.



Pazgen 5. Kosedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONeOAHUSA

Konebarenpnass cuctema. CBoOOAHBIE MexaHMYecKHe KojeOaHUs. [apMoHMYeckHe KoJeOaHMs.
Ilepuon, ywacrorta, amrmuutyna u ¢asza konedbanuit. [IpyXuHHBIT MasTHHUK. MaTeMaTHYeCKH MasTHUK.
YpaBHeHue rapMoHHUecKuX kKosnebanuil. [IpeBpailenue sHepruu npu rapMOHMUYECKUX KOJIeOaHHIX.

Konebarenbubiii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJNIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYype. AHAJOTHsI MEXIy MEXaHWYECKHMMH U DJIEKTPOMAarHUTHbIMH Kosebanusmu. ®opmyna Tomcona.
3aKoH COXpaHEeHHs SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KoneOaHUsX. BbIHYyXJIeHHbIE MexaHuuyeckue konebanus. PezoHaHc.
BbIHYyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbii  TOok. CHHYCOMAAAbHBIH IEPEMEHHBI TOK. MOIIHOCTh IMEPEMEHHOIO  TOKA.
AMIUIUTYHOE U IEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATIPSKCHHUSL.

Tpanchopmarop. [IponsBoacTBo, nepenaya u MOTPEOICHUE FIEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKU IIPU MPOU3BOJCTBE 3JEKTpodHEepruu. KynpTypa MCHOIb30BaHUS 3JEKTPOIHEPTUU B IMOBCEIHEBHOU
AKU3HU.

Texnuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: DSJICKTPUUYECKUH 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

Habmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

HaGimotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmnorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPsOKEHUS OT BPEMEHH) S 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocienoBaTENbHOM — COEIMHEHUM PE3UCTOpa, KaTyIIKM HMHIYKTUBHOCTH W
KOHJIEHCaTopa.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MAJIBIX KOJEOAHUN Ipy3a Ha HUTHU OT JJUHBI HUTH U MAaCChI
rpysa.

HccnenoBanue NEpEMEHHOTO TOKA B LENM M3 IOCIENOBAaTEIbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

MexaHnueckue BOJHBI, yciaoBHs pacrnpoctpaHeHus. [lepuoa. CkopocTh pacrnpocTpaHeHUs U JIJTMHA
BoJIHBL [lonepeunsie u npooabHbIe BOIHBL. MHTEphepeHus u qudpakiuus MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JyUYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snexkrpoMarHuTHONM BosiHEe. CBOWCTBAa AJIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HHeE,
npejoMIIeHue, monsipuzanus, Auppakuus, uarepdepernns. CKopocTh EKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEBI.

TexHudyeckue ycTpoHCTBAa UM IPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIE  HHCTPYMEHTHI,
yIbTPa3ByKOBas JUArHOCTMKA B TEXHUKE W MEOUIMHE, pajap, pajAHONpPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.



Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habmonienue otpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHunn u qudpakiui MEXaHHIECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmtoienue cBsizu rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJIeOaHHIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, NPEIOMIICHHE, MOJSpU3aLus,
mudpakius, tHTephEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimoninHeliHOe pacpocTpaHEeHUE CBETa B OTHOPOAHOM cpene. JIyu cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B IITIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEHHee oTpaxkeHue. IIpenenpHblil yroi MoJaHOro BHYTPEHHETO OTPaKEHHUSL.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoiye u pacceuBarolive JMH3bl. ToHKas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHila
TOHKON JMH3BL. [locTpoeHne n300pakeHnit B COOMPAIONINX M pacceMBarOmIUX JuH3ax. Dopmysa TOHKOI
JIMH3BL. Y BETMYEHUE, 1aBA€MOE JIUH30MU.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas omtmka. WuTepdepenmus cera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS HAOIIOACHHUS
MaKCUMyMOB W MHHHMYMOB B HHTEP(EPEHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. Judpaxinuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCUMYMOB MpH
NaJeHMM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PEILETKY .

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (oToarmnapar, MpoeKIHOHHbINH
anmapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLINOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHHE U IpejoMieHre cBeTta. OnTruueckue mpruodopsl.

IlosnHOE BHYTpeHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanmne cBOWCTB N300paKeHHid B TUH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HalGmronenue nnrepdepeHimu ceera.

Habmronenue nugpakuuu ceera.

Habmtonenue nucnepcuu cBeta.

[TosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH
['paHMuBl  OPUMEHMMOCTH  KJIACCHYECKOM  MeXaHMKW. [locTynaTel  clieIMalbHOM — TEOpUU
OTHOCHUTEJIBHOCTH: WHBAPHUAHTHOCTh MOJIYJISl CKOPOCTH CBETa B BaKyyMe€, NPUHLUI OTHOCUTEIBHOCTU
DOUHIITEWHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHN U COKPAILEHNE JUIUHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MACCHhI C SHEPTUEH 1 UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOS.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemernmeol K6armoeoil OnMuKu

®otonsl. opmyina [Inanka cBsi3u HEprun POTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpbiTne u uccinenoBanue ¢dorodddexra. Onbitel A. I'. CroneroBa. 3akonbl ¢oTodrddexra.
VYpasuenue DitHmreitHa s potodddekra. «KpacHas rpanuna» gororddexra.

Hasnenue ceera. Onbitsl [1. H. JleGenena.

XHUMHYECKOE IEHCTBUE CBETA.

Texnuyeckue ycTpolicTBa U TNpaKTUUYECKoe MpUMEHEeHHe: (OTOdIEeMEHT, (OTOAATYUK, COJHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -uactuil. [lmaneraphas Monemnb
atoMa. [loctynarel bopa. U3nyuenue u moruyomeHue (OTOHOB MpU MEPEXOAe aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CieKTp ypOBHEH YHEPruu aTomMa BOJI0OPOa.

BousiHoBgIe cBolicTBa yacTull. Bomubl ge bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yaiu3M.

CHoOHTaHHOE U BBIHYKJIEHHOE U3J1yUYEHUE.

TexHudyeckue ycTpoiCTBa M MPAKTUUYECKOE MPUMEHEHHE: CHEKTPaJbHBIM aHaW3 (CHEKTPOCKOMN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeRvyaTbIX CIEKTPOB U3JIy4EHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCNepUMEHTHI, TOKA3bIBAIOIINE CI0KHOCTh CTpOEHUs siapa. OTKpbITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna no ompexpeneHuio cocraBa paguMoakTUBHOrO u3iaydeHus. CpoiictBa anbgda-, Oera-, ramma-
U3JIy4yeHus. BiusiHue paioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTEe NpoTOHA M HeWTpoHa. HykinonHas mopens siapa I'eitsenOepra—lBanenko. 3apsin sijapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DOneKTpOHHBIH U TMO3UTPOHHBIM  Oera-pacman. [amma-uznydenue. 3akoH
paZaMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoGiieMbl M TNEpCNEKTUBBI SIAEPHON HHEPTETHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 HaOIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULI.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (DpM3NYECKOi KapTHHBI MHpa.

TexHudyeckue yCTpoCTBa M MPAKTHUYECKOE MPUMEHEHHUE: T03UMETp, KaMepa BuibcoHa, saepHBIM
peakTop, aToMHast bomoa.

Jlemoncmpayuu
CuéTYnK HOHU3HUPYIOMINX YaCTHII.



Vuenuueckuii sxcnepumenm, 1ab6opamopmvie pabonul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMMY U ACTPOPHU3UKHU

DOransl pa3BUTUs acTpoHoMuu. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHEThI, UX BUIMMOE ABH)KECHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTepUCTUKU.  JluarpamMmma  «CHEKTpaJbHBIH  KJacC  —  CBETUMOCTb».  3BE3AbI  TJIABHOM
MOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY» JJis 3BE3/ TJaBHOM MOCIEI0BAaTEIbHOCTH.
BuyTtpennee ctpoenue 3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Boimonuu CoiHia u
3BE31. OTarbl )KU3HU 3BE3NL.

Mueunsbiii [1yTh — Hama [Nanaktuka. [lonoxenne u npuxenue ConHua B ['anakTuke. THIIBI raJakTHK.
PanuoranakTtuku u kBazapbl. UEpHBIE BIPHI B S/IpaX TalaKkTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. Pasberanme ramaktuk. Teopus Bombmioro
B3pbIBA. PEIMKTOBOE H3IIydeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIOKCHUN IS
OTIpe/ieTICHUs] TOJOXKEHHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MOJTyIIApHS U SIPKUE 3BE3BL.

HaGmonenus B Teneckon JIyHel, uranet, Mieunoro Ilytu.

O0o0maroniee NoBTOpPeHUE

Poinb (hu3nKM U aCTPOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOH, COIIMAIbHON M 3THYECKOH cdepax
JeSITeIbHOCTH Y€JOBEKa, POjb U MECTO (PM3MKH M aCTPOHOMHUHU B COBPEMEHHOW HAayuyHOW KapTUHE MHpA,
posib (pusmyeckoi Teopun B (HOPMHUPOBAHMM TPEACTABICHUN O (U3HMYECKOW KapTHHE MHpa, MECTO
¢u3nyecKkoil KapTHUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IpPEACTaBICHUN O
IIPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenue xypca ¢puzuku 6a30BOro ypoBHs B 11 Kitacce oCyIIECTBISIETCS ¢ YUETOM COAEpPIKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHUH, XUMHUH, reorpaduu v TEXHOJIOTHUH.

Mescnpeomemuvie nouamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO IIO3HAHMS: SIBJICHHUE,
Hay4yHbll (akT, runoresa, ¢uzNYecKkas BEJIWYMHA, 3aKOH, TEOpHs, HaOMI0eHHe, 3KCIIEPUMEHT,
MOJIETUPOBAaHUE, MOIEINIb, U3MEPEHHE.

Mamemamuxa: penieHHE CUCTEMbl ypaBHEHUN, TPUTOHOMETpUYECKHE (PYHKIMU: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIMH Ha OCH
KOOp/IMHAT, CJI0O)KEHHUE BEKTOPOB, TIPOU3BOJHBIE JJIEMEHTApHBIX (DYHKIUH, TpU3HAKH TOJ00US
TPEYroJbHUKOB, OIpe/IeIeHHE MIIOMAAN IUIOCKUX GUryp u oobéma Ted.

buonocus: snexrpuueckre SBIEHUS B )KUBOM pUpOJIe, KoseOaTellbHbIe IBMKEHUS B )KUBOM IIPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEHCTBUE pallallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KPUCTAJIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
0o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TTOJTIOCA 3€MIIH, 3aJIeKH MarHUTHBIX Py, GOTOCHEMKA 3€MHOM MMOBEPXHOCTH,
IIpe/ICKa3aHue 3€MIIETPSICEHUM.

Texunonocusi: JMHUM  DJIEKTPOIIEpeNad, TIEHEpaTOp IEPEMEHHOr0 TOKa, JJIEKTPOJBUIaTEllb,
WHIyKIMOHHAS TIeYb, pajap, paauonpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedod, CBY-neub, mpoeKnoHHbIN
anmnapart, BOJJOKOHHAs ONTHKA, COJTHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOTO TpenMera «Du3WKa» HA YPOBHE CpeAHEro o0mero oOpa3oBaHus (0a30BBIA
YPOBEHbB) JOJDKHO OOECIEYUTh TOCTHIKCHUE CICAYIOMIUX JTMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenmMeTa «Du3nkay JOIKHBI 0TpakaTh TOTOBHOCTD U
CHOCOOHOCTh O0Y4YarOIIUXCsl PYKOBOJACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEW IO3UMLMEH JHMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
JESTEIbHOCTH B IIPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJIICHUN BOCIUTATENIBHON JESTEIBHOCTH, B TOM
qyCclie B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4YJICHA
POCCHIICKOT0 00I1IECTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEYEeTIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBa, yUacTBOBATh B
caMOyTpaBJI€HUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJICHCTBOBATh C COIHMAIBLHBIMA WHCTUTYTAaMH B COOTBETCTBHHM C WX (DYHKIUSIMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUUCKHUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTHUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEILHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
busnuecKkoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpPEC K PA3IMYHBIM cdepaM NpodhecCHOHATbHOU AESITENbHOCTH, B TOM YHCJE CBA3aHHBIM C
¢u3MKONW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOp Oyayleill mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KH3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpa30BaHUIO B 00JaCTH (PM3UKU HA MPOTKEHUU
BCEH KHU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh IKOJIOTHMUECKON KYJIBTYPBI, OCO3HAHHE TT00aThHOIO XapaKTepa dKOJOTHYECKUX
npo0em;

IJTAHUPOBAHUE M OCYUIECTBICHUE JICMCTBUM B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUA ILeled
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiMpeHue OmbITa AEATeIbHOCTH 3KOJOTUIECKON HAIpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN
1o (usuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKON HAYKH;

OCO3HAHWE I[IEHHOCTH HAyYHOH JEATeTbHOCTH, TOTOBHOCTh B TMpoIecce HU3Y4YCHHS (UBUKH
OCYHICCTBIIATDL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHBbIE YHHBEPCAJbHbIE YUeOHbIE 1elCTBUS
ba3oBble JJoruueckue AelcTBUs:

CaMOCTOATENIbHO (hOPMYJIUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIISTh 1NN JEATeIIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3zpabarhiBaTh TUIAaH pPEIICHUS NPOOJIEMBI C YYETOM aHaIM3a HMMCIOMIMXCS MaTEpUaTbHBIX U
HEMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LIEJSM, OLICHUBATH
PHUCKH MOCTEACTBUMN JAEATEIHHOCTH,

KOOPJAMHHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE A€ CTBHS.

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3NYECKON HAYKU;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOW NEATENBHOCTH B 001acTu (hU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelleHHs 3anad (pU3n4ecKkoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS;

BJIQJIETh BUJIAMU  JEATETBHOCTH TI0 TIOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEPHpETalnH,
peoOpa30BaHMUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX CHUTYalUsIX, B TOM YHCJIE MPU CO3/IaHUH yUeOHBIX
MPOEKTOB B 001acTu (HU3HKHY;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/ady, BBIJBUIaTh THIOTE3y €€
pelieHusi, HaXxOAuTh apryMEHTBhI JJIs JO0Ka3aTelbCTBa CBOMX YTBEPXKICHWM, 3aJaBaTh MapaMmeTpbl M
KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh MOJIYYEHHBIE B XOJE PELICHUs 3a/auyd pe3ysbTaTbhl, KPUTUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENbHOMN JAEATEIHHOCTH, B TOM YHUCIIE MPU
U3Y4YeHUU (DPU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HAHUS TI0 (PU3HKE B MPAKTUUECKYIO 001aCTh KUZHEACITEILHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a[a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIQJIETh HaBBIKAMH TOJyYeHHUs] WHPOpMauu (PU3MUECKOTO COJEPKaHHUS W3 MCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MOUCK, aHAJN3, CHCTEMATU3aIlMI0 U MHTEPIpPETani0 HHHOpMAITIT
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONB30BaTh CpPEICTBAa WH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHW B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a7a4 C COOJIO/IEHHEeM TpeOOBaHWUN SPTrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHHUs, TMPaBOBBIX M JTHYECKUX HOPM, HOPM
nH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOTrO COJepKaHUs B pa3aU4HbIX (GopMarax ¢ Y4ETOM Ha3zHAUYECHHUS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANIbHYIO (hOpMY IPEICTABICHUS U BU3YyaTH3alUH.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

OCYILLECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHEYPOUHOH EATEIBHOCTH;

pacro3HaBaTh [PEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBH Yy aJIbHON paboThI;

BbIOMPATh TEMATUKY U METOZbI COBMECTHBIX JE€HCTBUM ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATD L€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JTOCTHIKEHHUIO: COCTABJIATh IUIAH ICHCTBUHN, paclpeesiaTh pOIU ¢ Y46TOM MHEHUH YYaCTHUKOB, OOCYXKIIaTh
pe3yJabTaThl COBMECTHON pabOTHI;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXKIOIO Y4YacTHUKAa KOMaHAbl B OOLIMM pe3yibTar I0
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CUTYalMsX, NPOSBITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryssiTuBHbIe YHUBepcaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranmszaums:

CaMOCTOSITEIILHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEILHOCTh B 00JIACTH (DM3WKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBIISATh IUIAH PELICHUS PACUETHBIX M KAaYE€CTBEHHBIX 3a/ay, IJIaH BBINOJIHEHUS
MPAKTUIECKON PabOTHI C YIETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIIHSIM;

pacHIupsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO JPYAMIMH B 00JacTu (U3HKH, MOCTOSTHHO
MOBBIIIATH CBOM 00PAa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LEISAM;

BIIQJIETh HABBIKAMH TIO3HABATEIHHON pPEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUH U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUIA;

WCIOJIb30BaTh MPUEMBI pe()ICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MIPUHUMATD PEIICHHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACITEIHHOCTH;

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIIHUOKH.

B mpomecce mocTmkeHHs TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBI MO (PU3MKE NI YPOBHS
cpenHero ooOmero o60pazoBaHUs Yy OOYYarOIIMXCS COBEPIIEHCTBYETCS OSMOIMOHANBHBI HHTEIIEKT,
MpeIoararomii cOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIIMOHAIBHOE COCTOSHUE, BUACTDH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0¢€;



CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCSA K SMOIMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTH, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO eI U YCHeXy, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHHUE IEWCTBOBATh UCXO/IA U3 CBOMX BO3ZMOKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh SMOIMOHAIILHOE COCTOSIHUE APYTUX, YUYUTHIBATH €T0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMH JIOIBMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUarOIUXCSA YMEHUI:

JI€MOHCTPUPOBAaTh Ha MPUMEPax poJib U MecTo (hU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayuyHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOIHH, B IPAKTUUECKOM EATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS M3YyUYEHHBIX (PU3MUECKUX MOJENel: MaTrepualibHas TOYKa,
MHepLUalbHas CUCTeMa OTC4€Ta, aOCONIOTHO TBEPIOE TENO, UACalIbHbIN ra3, MOJAEIM CTPOCHHUS Ta30B,
AKHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN SJIEKTPUUYECKHUM 3apsi/i IPU PELICHUH (PU3NYECKUX 3a1a4;

pacrio3HaBaTth (PU3NYECKUE SBICHHS (TPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KMUHETUYECKONH TEOpPUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE TeJ, JBMKEHUE IO OKPY)KHOCTH,
MHepLus, B3aumojeiicteue tel, 1uddysus, O6poyHOBCKOE JIBMXKEHUE, CTPOSCHHE KUAKOCTEH U TBEPABIX Te,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHJICHCAIIUS,
IUTaBJIEHUE, KPUCTAINIM3alus, KHUIIEHHWE, BIIAXXHOCTh BO3/lyXa, IOBBIIIEHUE [aBJICHUS Ta3a MpPU €ro
HarpeBaHWU B 3aKpbITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMHM COCTOSHMsSI raza B H30Ipolieccax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIUCHIBATh MEXAHUYECKOE JIBUKEHHE, HCIONb3ys (U3MYECKHE BEIMUYMHBI: KOOpAMHATA, IYTb,
NepeMeleHle, CKOpOCTb, YCKOpEHHE, Macca Teja, Cujla, HUMIYJIbC Tejla, KUHETHYecKas DJHeprus,
MOTEHLIMAJIbHAs 3HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTb;, MPHU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIBI, HaXOJIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BETMUNHAMM;

ONMCHIBATh M3yUEHHBIE TEIJIOBBIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, MCIONB3Yys (pU3nMUecKkue
BEJIMYMHBL: JIaBJICHHE Ta3a, TeMIepaTypa, CpeAHssl KUHETUYeCKas SHEPIrus XaoTHYECKOro JBMXKEHUS
MOJIEKYJI, CPEIHEKBaJpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS >Heprus, padbota
raza, Ko3(QUIMEHT IMOJE3HOr0 JEHCTBUS TEIUIOBOIO IBUTATEINSA; NMPH OMUCAHUU IMPABUIBHO TPAKTOBAThH
(bu3NYeCKUi CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUEHHUS U EIUHUIIBI, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIUUUHAM;

OINMCHIBAaTh W3YYECHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTONb3Yys (PU3MUECKUE BEIWYHMHBI: AIIEKTPUUECKUH 3apsjl, AJIEKTpUUYECKOe MoJie, HANPsHKEHHOCTH MOJI,
MOTEHIIMaJ, pa3HOCTh MOTEHLMAJIOB; MpPH ONUCAHWM MPaBWJIBHO TPAKTOBaTh (QPU3MYECKUIl CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIUWHUIBI, YKa3blBaTh ()OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(u3HUECKyI0 BEIUUMHY C IPyTMMH BEJTHYMHAMHY,;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3Yysl (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH BcemupHoro Tsrotenus, |, Il u Il 3akonsl HploToHa, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEpruw,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHLIMI CYNEPIIO3ULIAN CUJI, TPUHILIMII PaBHOIIPABUS NHEPLHAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETHUUECKYI0 TEOPHUIO CTPOEHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBA3b CpENHEN
KUHETHYECKOW SHEPTHMM TEIUIOBOTO IBM)KEHHUS MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBblil 3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAHEHMs DJJICKTPUYECKOro 3apsana, 3akoH KyiloHa, mpu 3TOM pasnuyaTh



CJIIOBECHYIO (HOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE W YCIOBUSA (TpaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
YCIIOBHSI X 0€30M1acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3MUECKUX SBJICHUI U IMPOIECCOB C UCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (POpMyIupOBaTh Mmpobiemy/3aiady M THIIOTE3y yueOHOro
HKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHHS, NPOBOJUTH OIBIT |
(hOopMyJIUPOBATH BBHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIMYUH, MPH STOM BBIOMPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMH C HUCIOJIB30BAHUEM IPSIMBIX
W3MEpEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTATHI MOMYUYEHHOW 3aBHCHMOCTH
(bu3NUYeCKUX BEIMYMH B BHJIEe TaOIUI] U IpaUKOB, I€IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIECIOBAHMUS;

coOmrofarh mpaBuia Oe30MacHOro TpyJa MpHU TMPOBEACHUU HCCIENOBAaHUM B paMKax y4eOHOro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOH  JESITEIBbHOCTH C  HCIHOJB30BAHHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpPHOTO 000pYI0BaHUS;

peuath pacy€THbBIE 3a/1a4M C SIBHO 3aJJaHHON (PU3UYECKON MOJENbI0, UCIONB3Ysl (PU3NUECKUE 3aKOHBI
U TPUHIUIIBI, HA OCHOBE aHAllM3a yCIOBHS 33/1a4d BHIOMPATh (U3NYECKYIO MOEIb, BBIACIATh (hU3HUECKUE
BEJIMYMUHBI U (OPMYJIBI, HEOOXOAMMBIE I €€ pEIICHHS, MPOBOIUTH PACYETHl U OICHUBATh PEATbHOCTH
MOJIyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OTMOPOil Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

WCTIOJB30BATh IPH PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHUU IS
MOWCKA, CTPYKTYPUPOBAHHS, HWHTCPIPETAIIMA M TPEACTABICHUS YYeOHOWM W HAYYHO-TIOMYJISPHON
uH(pOpMallUY, TONYYEHHOM W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH MOIy4aeMYIO
nH(pOpMaINIo;

MIPUBOJIUTL TPUMEPHI BKJIaJla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIONIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0e30MmacHOCTH Mpu oOpalleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOITIOJICHHSI HOPM SKOJIOTHUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TpyMIie ¢ BHITOJHEHHEM PA3IUYHBIX COLMMAIBHBIX POJIEH, MIIAaHUPOBATh PadOTy TPYIIIHI,
paIoHaIbHO pPACIpeAeNsaTh OOS3aHHOCTH W TUIAHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CHUTYaIIUAX,
a/IeKBaTHO OIICHUBATh BKJIA]] KaXKIOTO U3 YUaCTHUKOB TPYIIHI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH Y 00YUAFOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MpHUMEpax poJib U MecTo (pu3MKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOMU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHMKHU M TEXHOJIOTHIA, B TMPAKTUUECKOMN NEATEIBHOCTH JIIOJCH,
[IEJIOCTHOCTh ¥ €MHCTBO (pr3MUecKol KapTHHBI MUPA;

VYHUTBIBATh TPAHUIBI TPUMEHEHUS HM3YUYCHHBIX (U3MUECKUX MOJEJCH: TOUYCUHBIH AICKTPUICCKUI
3apsij, Jy4 CBeTa, TOYCUHBIH MCTOYHUK CBETA, siIepHasi MOJAENb aToMa, HYKIIOHHAsI MOJIENb aTOMHOTO spa
MIPH pelIeHur (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: AIIEKTPHUYECKAs POBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUIECKOE,
MarHMUTHOE JEWCTBHUS TOKAa, B3aUMOACHCTBHE MArHUTOB, OJJICKTPOMArHWUTHAS WHAYKIUSA, JeHCTBHE
MarHMTHOTO TMOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIUICS 3aps, HIEKTPOMArHUTHBIE KOJIeOaHUS U BOJHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, MpeloMieHHe, HHTepdepeHuus, Iudpakuus u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodekrpudeckuil d3hdext (dhoTodrddekrt), cBeToBOE NaBIICHHE,
BO3HHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTD;



ONUCBHIBaTh  M3Y4YCHHbIE CBOMCTBAa  BeIleCTBA  (IEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
IEKTPUUECKYIO MPOBOAUMOCTD PA3IMUYHBIX CPEA) U DJIEKTPOMArHUTHBIE ABJICHUS (IIPOLECCHI), UCIOIb3YSI
¢u3nvecKkre BENWYMHBL: JICKTPUYECKUNA 3apsj, CHJIa TOKa, SJIEKTPUYECKOE HANpsDKEHUE, SJIEKTPUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, paboTa TOKA, MHIYKIHS MAarHUTHOTO
nojsi, cuina Amnepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYILIKH, SHEPIUs 3JIEKTPUUYECKOrO0 U MArHUTHOTO
IoJie, mepuoJ M yacroTa KojeOaHWid B KoyeOaTelNbHOM KOHTYpe, 3apsii W CHjla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (POKYCHOE pacCTOSIHME M ONTHYECKasl CUiIa JIMH3BI, MPH
OIMMMCAHUHN TMPAaBHUIIBHO TPAKTOBATH CI)I/ISI/I‘-IGCKI/If/'I CMBICJI HCIIOJIB3YCMbIX BCIWYHUH, HUX 0003HAYEHHUST W
€IMHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIUUUHY C IPYTMMHU BEJIMYMHAMU;

OINMCBIBATh M3YUYECHHbIE KBAHTOBBIC SBJIECHUS M IPOLECCHI, MCIOJB3YS (PU3MUECKUE BEIMYUHBIL:
CKOPOCTH 3JICKTPOMAruuTHBLIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBCTA, SHCPIrud U UMITYJIbC (bOTOHa, nepuon
nojrypaciaga, SHEpPrugd CBA3W ATOMHBIX AACP, IPU OIIMCAHHUU IMPABUIIBHO TPAKTOBATb (1)I/I3I/I‘-I€CKI/H>'I CMBICJI
UCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYEHMS M €IUHMIbI, YKa3bIBaTb (OPMYJIbI, CBS3BIBAIOLINE JIaHHYIO
(bU3MYECKyI0 BEIMUUHY C APYTMMU BEIMYMHAMU, BBIYUCIISATH 3HaYCHUE (PU3MUECKON BETUYMHBI;

AHAJIIM3UPOBATDH CI)I/IBI/I‘-ICCKI/IG IMpOoHECChl U SBJICHUA, HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHbI W IMPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MapaJyIeNbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH J[KOymsa—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMM, 3aKOH HPSIMOJIMHEHHOIO pacHpoCTpaHEHUs CBETa, 3aKOHbI
OTPaKEHMsI CBETa, 3aKOHBI IPEJIOMJICHUs CBeTa, ypaBHeHHe OMHIUTeHHa i ¢Gorodddexra, 3aKoH
COXPAaHEHHUsl PHEPIUH, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPaHEHHUsI MaccoBOI'0 YHCIa, NOCTysaThl bopa, 3aKOH paJuoakTHBHOIO paclnaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHs (IpaHMILbI, 00JacTH)
IPUMEHUMOCTH;

OIIPCACIIATH HAITIPABJICHUEC BEKTOPA MHAYKIWUHW MAaroHuTHOTO IT0JIA IMMPOBOJHHUKA C TOKOM, CHJIBI AMHGpa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pakeHHe, CO3JaBaeMoe IJIOCKUM 3€pKaJloM, TOHKOH JIMH30MH;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYJIHpOBaTh MpodiieMy/3afady U THIOTE3y y4eOHOTro
SKCIIEPUMEHTa, COOUpPAaTh YCTAHOBKY U3 MPEJIOKEHHOrO0 O0OpYAOBAaHUS, NPOBOAUTH OMNBIT MU
(bopMyIHpOBaTh BEIBOBI;

OCYLIECTBIISATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpPATH
OINTUMAaNbHEIN cI10cO0 HU3MCPCHUA U UCITOJIB30BATh U3BCCTHBIC MCTOABI OLICHKH HOFpCHIHOCTCI\/JI I/ISMepeHI/If/'I;

uccijaeaoBarb 3aBUCUMOCTH (1)I/IBI/I‘~ICCKI/IX BCJIMYHH C HMCIIOJIB30BAHUCM IIPAMBIX HSMCPCHHﬁI IIpu 3TOM
KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHPOBATH pe3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3UYECKHX BEJTUUUH B
BUjie TaOJIUIl U TpaUKOB, AeTaTh BEIBOABI 10 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmroaaTh mpaBuia Oe30macHOro TpyJa HpHU IPOBEACHUU HCCIEIOBaHUM B paMKax ydeOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIIOJIIb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYI0BaHUS;

pemaTb pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (PU3UYECKON MOJEINbIO, UCHOJb3Ys (U3NUECKUE 3aKOHBI
W IPUHIOMIIBI, HA OCHOBEC aHaJIM3a YCJIOBUSA 3aJa4u BI)I6I/IpaTI) (i)I/ISI/I‘-IeCKYIO MOICJIb, BBIACIATH (1)I/ISI/II-IGCKI/Ie
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE IJi €€ peIIeHUs, MPOBOJUTh PACUETHI U OIEHUBATh PEaJIbHOCTH
MOJIyYEHHOTO 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIECHUN
C ONOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

HCIIOJIB30BAaTh IIpHU PCUHICHUH y‘-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IHCbOpMaI_[I/IOHHI)Ie TEXHOJIOTUHN JIS1
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPHpPETAllMd M TPEACTaBICHUS YYEeOHOH U  Hay4YHO-IIOMYJISIPHOMN
uHbOpMalUY, TOJXYYEHHOW U3 pAa3NUYHBIX HCTOYHMKOB, KPUTUYECKH aHAJIM3UPOBATh IMOJIy4aeMyIo
nHpopMaIuio;

OOBSICHATh NPUHIUIBI ACHCTBUS MALIMH, MIPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3jinyaTh yCIOBUS
uX 0€3011acCHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;



MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJb30BaTh TEOPETHUECKUE 3HAaHMSA 1O (U3MKE B TOBCEIHEBHOW >KM3HM MJIsi OOECIeYeHUs
0€30MacHOCTH IpH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, /ISl COXPAHEHHUS 3/I0POBbSI U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIoIle cpee;

paboTaTh B IpynIe C BBIIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJeH, MIaHUPOBaTh PadOTy IpyMIIbI,
palMoOHANBPHO pacHpeAessaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLICHMBATh BKJIAJ KaXJ10I'0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHHE pacCCMATPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
1.1 ®du3nka u METO ay4HOTO MO3Ha 2 Bubmmorexa IOK
. W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI
ARLHEY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHUSI B MEXaHUK 6 1 1 bubmoreia LIOK
' OHPT COXpATe © © https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [JOK
' ®Da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
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bubnunoreka LIOK
4.1 1 1
MEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 1 1 bubmuorexa [{OK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOANHAMUKA
11 MaruautHoe nose. IeKTpOMarHuTHas 11 1 3 bubmmnoreka HOK
' WHTYKIHST https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHn4ecKne 1 31eKTPOMArHUTHBIE 9 1 bubmmnoreka HOK
' KosebaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKne 1 31eKTPOMArHUTHBIE 5 1 bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 10 3
Orriica https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI crieNMaIbHON TEOPUHU

4 1

but6mmoreka [IOK
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OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenne aTtoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
bubmuoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 brbmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznean 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6nunorexa LIOK
6.1 4
Obobmaromee nosTopeiiie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC
Ne Koymuecrso yacos Jara DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka
n/m Bcero Kontpoabubie IIpakTuueckme H3y4deHHs:  0oOpa3oBaTelIbHbIE
padoThI padoTbI pecypcbl
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®dusuka — Hayka o npupoje. Hayunsie

bu6mmoreka [IOK

! METO/IbI IIO3HAHKS OKPYKAOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusuku B hopMUpoOBaHUM
2 COBPEMEHHOM i)ayqﬂoﬁ K(gpsnmi MUDpa, B Bubmorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITeIbHOCTH JII0IeH
Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTD
3 MCXEIHI/I‘ICCKOI‘OI;_[BI/I)KCHI/ISI. [lepemerienue Bubmorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEMHOE bubnnoreka [JOK
JBUDKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y cKopeHue bubnuorexa [JOK
cBOOOIHOrO MaeHUs https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nuxenue. J{BmxkeHne bubnuoreka [IOK
MaTepUalIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHumMn otHOCUTENBHOCTH [ anunes.
8 I/IiepLLIIHaJILHLIe cucreMsl orcyera. [lepBelii bubmorexa IOK
https://m.edsoo.ru/ff0c3be8
3akOoH HproToHa
Macca tena. Cuia. [lpunnun cynepno3unuu
9 cwit. Bropoit 3akoH HII))IOTI(I)Ha ;1?1;1 ’ ’ bubmmoreia LIOK
8 https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU
10 Tpernit 3akoH HproTOHA 7151 MaTEepHAITBHBIX bubnnoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUpPHOTO TsroteHus. Cuna bubnmoreka [JOK
11
TsokecTH. [lepBasg kocMHuueckas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cwua ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
13 Cwuia tpenust. Koaddumuent tpenus. Cuna bubnuorexa [JOK
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COIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ia3C

HOCTyrIaTeJ'IBHOC " BpalllaTCIIbHOC ABUXKCHUEC
a0COJIFOTHO TBép,I[OFO Teaa. MOMEHT CUIIBL.

https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

14 [Tnevo cuibl. YcinoBust paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBbI
15 MaTepUaAIbHBIX TOYEK. MIMITyIbC cUitbl. 3aK0H bubmuorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u mourHOCTh cuibl. Kunetndeckas
16 SHEprus MaTepuabHOW Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPTUI
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEprus ynpyro nehopMUpOBaHHOMN bubnunoreka [JOK
npy>kuHbl. [loTeHIIManbpHAs SHEprUs Tena https://m.edsoo.ru/ffOc461a
BOJIN3M IOBEPXHOCTH 3eMITH
[MoTreHnmansHbIe ¥ HENOTEHIIMATHHBIE CHITBI.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
18 I/I3MeHepHI/IeM MexaHquf:IKoﬁ SHEepruu bubamorexa IOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPAaHEHUS
MEXaHUYECKOUN SHEPTUr
JlaGopaTtopHas pabora «HcciaenoBanue cBs3u
19 paboThI CHJIBI C U3MEHEHHEM MEXaHHUUECKON
SHEPruM TeJla Ha MIPUMEPE PaACTIKESHHS
PE3MHOBOTO KIyTa»
Kontponbnas pabora mo teme «Knunemaruka.
20 JII/IHal;/IHKa. 3a11:0H51 COXpaHECHHS B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO- bubnmoreka [JOK

KMHETUYECKOI Teopuu. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4dc?
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nswxkenue. Auddysus

XapaKTep JABWXKCHUSA U BSaHMOHeﬁCTBHH

22 yacTUl BewecTBa. Monenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tell
93 Macca monekyn. KonuuecTBo BemecTsa.
ITocrosinHast ABorazipo
24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomroTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOU 3Hep§HHy§BHKCHHHpMO§eKyH. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c511e
VpaBuenune MenneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCHMOCTH MEXIY MapaMeTpamu
COCTOSIHMS Pa3pEKEHHOIO ra3a
N3onpoueccel B uaeaaIbHOM ra3e u ux bubnmnorexa [JOK
29
rpaduyeckoe mpeacTaBlIeHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprus TEpMOANHAMAYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuoteka [JOK
KonndecTBo Teriotsl U pabota. BHyTpeHHsIsI https://m.edso0.ru/ff0c5952
SHEPTUsl OJTHOATOMHOIO UJI€ATBHOTO Ta3a
31 Buasr Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
VY ienbHas TEIIOEMKOCTh BEILIECTBA.
32 Kgﬂl/I‘{eCTBO TEIUIOTHI IIPU ngmonepeﬂaqe. bubmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc
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34 HeoGpaTtumocTs npoieccoB B IpUpoe. bubmuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteust u KII1/ TernmoBoit bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOrUYecKre MpoOIeMbl TEIIOOHEPTETHKH
38 O6o6maromuii ypok «MoexkysipHast bubmuorexa [JOK
¢busuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monilcynﬂpﬁzﬂ ¢u3nka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [IOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS M OTHOCUTEIbHAS BIaXKHOCTh bubnnoreka [JOK
BO31yxa. HachllieHHBIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB bubnuoteka [JOK
KpHCTa/LUIOB. JKHIKHEe KpHCTaLTbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u KkpuctayMzanus. Y 1enbHas bubnnoreka [JOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHe TEMLIOBOrO banaica https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Ten. DIeKTPUUEeCKUH 3aps. bubnmnoreka [JOK
JIBa BUA DIEKTPUUECKUX 3apSIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKH, TUAIEKTPUKHA U
46 nfnyn;)IOBonH:IIKH. 3a1j(l))H COXpaHCHHS Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
JIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsanoB. 3akoH KyioHa. bubmuorexa [IOK

TodeuHblil JIEKTPUIECKUH 3apsia

https://m.edsoo.ru/ffOc6ced
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Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

48 [IpuHIMT Cyneprno3uIiny MEeKTPUISCKIX Bu6mnorexa LIOK
. . https://m.edsoo.ru/ffOc6df2
nosiei. JInauu HanpsHKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHIeCKOTo MOJIS. bubmuorexa [JOK
[Motenimain. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY M TUAJIEKTPUKH B

50 3HI:3KTpI([)0TaTquI<[:K0M noIJ)Ie. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
N bubnuorexa [JOK

>1 dneTpodmrocts. Konzercarop https://m.edsoo.ru/ff0c7126

59 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue 1
3JIEKTPOEMKOCTH KOHIeHcaTopa"

[IpuHMI NEelCTBUSA U IPUMEHEHUE

54 KOH/JIEHCATOPOB, KOIMMMPOBAIHHOTO ammnapara,
CTpyHHOTO MpUHTEpA. DIEKTpoCcTaTHYeCKas
3amuTa. 3a3eMJIeHHE AIEKTPOnpruOopoB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

55 cymectBoBaHus. [loctosanbIi Tok. Crila
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMENIAaHHOE COEIMHEHNE TTPOBOTHUKOB. 05 bu6mmorexa [IOK
JlabopatopHas pabota « 3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY»

57 PaGota 1 MOIITHOCTB 3MEKTPUUYECKOTO TOKA. bubnnorexka [JOK
3akon Jlxoyns-Jlena https://m.edsoo.ru/ff0c7838
3akon Oma IlJ'Ii{ MOJTHOM (3aMKHYTOI) Bumorexa LIOK

58 anekTpuueckoi nenu. Kopotkoe 3ambikaHue. 0.5

JlaGopatopHas pabota «M3mepenue D/1C

https://m.edsoo.ru/ff0c7ae0
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HCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHU»

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS

59 METAJIJIOB OT TEMITEPATYPBHI.
CBepXIpoBOIUMOCTh
60 DJIEKTpUUYECKUi TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U
61 npm\}/llefﬂaa flpOBOLII/IMOCTI). CaoiicTBa p—n- Bubmiorexa LIOK
https://m.edsoo.ru/ffOc84ae
nepexoa. [1onynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUYECKHUIA TOK B pPaCTBOPAX H
62 paciiaBax 3JIEKTPOJIMUTOB. bubnuorexa [JOK
DJIEKTPOIUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
DNEKTPUICCKHMA T?K B Ta3ax. ) BuGmiorexa [IOK
63 CaMOCTOATETHHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOICTBA U UX
64 npaKTII/:I)quKoe Hle;MeHSHI/Ie.};_IszI/IHa bubmorexa IOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011aCHOCTH
. bu6nmoreka [JOK
65 O06006mmanmui ypok «INEeKTPOTHHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «2nekTpocTtatuka. [locTosiHHBIN bubnmuorexa [JOK
9JIEKTPHUECKUI TOK. TOKH B pa3InIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTposibHas pabora mo bubnnorexka [JOK
teme "DJIeKTpoaAruHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0mmaronmii ypox mno bubmuoreka [IOK

TtemaMm 10 kiacca

https://m.edsoo.ru/ffO0c8f6c
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OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4

11 KJIACC

N KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HI>Ie

n/n Bceero H3yYeHUs

padoThI padoTbI pecypcbl
ITocTossHHBIE MArHUTHI M KX
B3auMo/ieiicTBue. MaruutHoe nosie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKIUH. JINHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarHuTHo€ 1moJjie MPOBOJHUKA C TOKOM.
OmnbIT DpcTena. BS:HMoieﬁCTBHe 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cunia Amriepa. Jlaboparopnast pabota 1 1 bubnuoteka [JOK
«MccnenoBanue AeMCTBUS ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
eliCTBHME MarHUTHOTO TTOJIS Ha
ILI[BmemyIOCﬂ 3apspKeHHYH0 yactuitly. Cuma 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cunsl Jlopenua
OnekTpoMarHuTHas uHAykuus. [lotok
BEKTOpa MarHUTHOM MHAYyKuuu. 31C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papanest
JlaGopartopHas pabota «MccnenoBanue 1 1 bubmuorexa [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIMI https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIIUH. 1 bu6mmoreka [JOK

OJIC caMOMHAYKIIUHA. DHEPTUSI MAaTHUTHOTO

https://m.edsoo.ru/ff0ca600
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IOJIAI KaTyIIKU C TOKOM. 3JI€KTpOMaI‘HI/ITHOG
I10JIC

TexHuyeckue ycTpoHCTBa U UX PUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

o AJIEKTPOJIBUTATEINb, YCKOPUTEIIN
DJIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb

10 O6o06maromuii ypok «MaraHuTHoe 1oJie. bu6mmoreka [IOK
DJIEKTPOMAarHUTHAS HHIYKIIHSD https://m.edsoo.ru/ff0cab82

11 KonTtponpnast pabora no Teme «MarHuTHoe bubnnorexa [HOK
nose. DICKTPOMArHUTHAS UHITY KIS https://m.edsoo.ru/ff0cad58
CB000/1HBIC MEXaHUYCCKHUE KOJICOaHMUS.

12 lMapmonnueckue konedanus. YpaBHeHUE bubnnorexa [HOK
rapMOHHYECKUX Koyiebanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPrUU
JlaGopaTtopHas pabora «McciaenoBanue

13 3aBUCHUMOCTH TIEPHO/1a MATBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
3JICKTPOMarHUTHBIC KOJICOAHMS B UACATBHOM

14 KOJ'I€6I;T6J'II)HOM KOHTYpE. AHAJIOTUS MEXTY Brbmiorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHWYECKUMH U JICKTPOMArHUTHBIMU
KOJICOaHHSIMHU
®opmynna TomcoHna. 3aK0H COXpaHEHUS
15 3H61133r:1/1/1 B UACAILHOM Kone6aTEnLHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBnenue o 3aTyxaroIuUX KOJIeOaHUIX.

16 BrinyxeHHBIC MEXaHUYECKUE KOJIeOaHMsI. bubmuorexa [JOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ffOchb86
AIIEKTPOMArHUTHBIC KOJIEOaHUs

17 [lepemennslii Tok. CHHYCOUIANbHBIN bubnuoreka [IOK
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[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKAa. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HA4YECHUE CUJIBI TOKA U HAIIPSIKECHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpeliIeHne IEKTPUIECKON SHEPTUU
VY CTpoHCTBO U MIPAKTUUECKOE IPUMEHEHNE
19 BJIeIprI/I‘ICCKOFOPSBOHKa reHepzTopa bubmmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTHYECKHE PUCKH TIPU IPOU3BOJICTBE
20 anekTpodHepruu. KyabpTypa ucrnonb30BaHus
3JIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. Ilepuon. Ckopocthb bubnnorexa [HOK
pacnpocTpaHeHHsI U JJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie 1 MPOIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3BYyKa. bubnuotexa [JOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMarHUTHBIE BOJHBI, UX CBONCTBA U bubnmnoreka [JOK
ckopocTb. [1Ikana ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U U TEJICBUICHHUS.
PazButue cpencts cBs3u. Pagnonokamms
bu6mmorexa [IOK
25 Kontponbnast pabora «Konebanust 1 BOJIHBI https://m.eds0o.ru/ff0cc6fe
[IpsmonuHeitHOE pacipocTpaHEHHE CBETa B
26 0;HoponH0171 cpeﬂi. T(I))qeqf{)bnﬁ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
27 CBeP;a. ITocTpoenue H306pa>1<e§1/11?1 B IIJIOCKOM bubamorexa IOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
28 [Ipenomnenue ceta. [loaHOE BHyTpEeHHEE bubmuorexa [JOK

oTpaxeHue. [IpenenbHblid yroJy mojJHoro

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAKEHUS

JlaGopaTtopHas paborta «3mepeHue

bu6mmoreka [IOK

29 1oKazareJys MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 dopmyna TOHII)COf/'I JIMH3HIL. gBennquMe Bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOWCTB M300paXCHUHN B TIMH3AX)»
Hucnepcus cBeta. CloxKHBIN cocTaB 6€10ro
32 ceera. L[Ber. JlabopaTopHas pabora
«Habmonenne aucnepcun cBeTay
33 Hurtepdepennus ceera. {udpakmus ceera. bubnnoreka [JOK
JudpakiiponHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [HOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpudOPHI U YCTPOICTBA U
YCIIOBHS UX 0€3011acHOTO PUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MI;X&HI];IIKI/I. %OCTYJ‘I&TLI CHEIHMAIbHON TeOpHH Bubmiorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
37 OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. bubnuoteka [JOK
3amMejicHre BPEMEHHU M COKPAIIICHNE JITTHHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
38 '—IaCTFI)/IHI:I. CB;BLy MaC(I:)I)I C DHEprHuen u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHS TIOKOSI
39 KonTtponsHas padora «Ontuka. OCHOBBI bubmuoreka [IOK
CHEIHUALHON T€OPUH OTHOCUTEIEHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyia [Inanka. Dueprus u bubnnorexa [JOK
40
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GoTodddekxTa. bubmuorexa [JOK
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Ompitel A. I'. CrosieToBa

https://m.edsoo.ru/ffOcffc4

3akonsl pororpdexra. YpaBHeHUE

. 2 bu6mmoreka [IOK
42 OiHmreiHa 11 hotodddexra. «KpacHas https://m.edsoo.ru/ffod015e
rparuiay Gorordpdexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenena. bubnmoreka [JOK
XuMHYECKOE JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTponuCcTBa U IPaKTUYECKOe
44 npuMeHeHue: GoTo3JIeMeHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe « IJI€EMEHTEI bu6mmoreka [IOK
KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITHI
46 Pe3§p(1)opﬂa 10 PACCESTHUIO O-9aCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bu6mmoreka [IOK
41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u nornouieHre GOTOHOB MPU
48 nepeyxone aToma ¢ OIIEIOFO y(iOBHH BHGII))FI/II/I bubmmorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha JIpyroi. Buel criekTpoB
BonHoBeIe cBOMCTBa yacTul. BoyHsl 1e
bpoiinsa. KopryckyisspHO-BOIHOBOI bubnuoreka [IOK
49
nyanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUe
OTkpBITHE PATUOAKTUBHOCTH. OTBITHI
50 Pe3el;q)opﬂ1: rf[o OTIpe/ICTICHUIO COCTaBa Bu6miorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3ITYUYCHHS
CsaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHHUs.
51 BrusiHue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
59 OTKpBITHE TPOTOHA K HEUTPOHA. MI30TOIBI. bubmuorexa [JOK

Anbda-pacniaz. DNEKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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53

54

55

56

57

58

59

NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4eHHe

OHeprusi CBS3U HyKJIOHOB B sijipe. SlepHble
peakuuu. SAnepubiii peaktop. [Ipodiemsr,
NEPCIEKTUBBI, IKOJOTUYECKUE ACTIEKThI
AIEPHOMN SHEPreTUKH

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaluK 3JIEMEHTAPHBIX YACTHII.
Kpyrisiit cron «®yHaaMeHTanbHbIe
B3auMoJieiicTBus. EQUHCTBO (hn3mueckoi
KapTUHBI MUPa»

Otansbl pa3BuTHs actpoHomuu. [IpukinagHoe
1 MHPOBO33PEHYECKOE 3HAUCHUE
actpoHnomuu. Bua 3BE31H0T0 HEOA.
Co3zBe3nusi, spKue 3BE31bl, TIAHETHI, UX
BuauMoe asuxenne. ConHeuHas cucTeMa

Connue. Conneynas akTUBHOCTh. McTouHMK
sHeprun CoJHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE311BI IIIaBHOI MMOCIIEN0BATENHHOCTH.
Buytpennee crpoenue 3837 CoBpeMeHHbBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposronun CoJIHIA U 3BE3 ]

Mineynsiii [1yte — Hama ['anakTuka.
[Tonoxxenne n neuxenue ConHLa B
I'anaktuke. I'anaktuky. YEpHbIE NBIPHI B
Apax TajJaKTUK

Bcenennas. Pa3beranue ranaktuk. Teopus

bonbmoro B3peiBa. PennkroBoe usiydeHue.
Meraranaktuka

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
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60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KoHTtposbHast pabota «DJIeMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6mmarmuii ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITMAIbHOM M STHYSCKON
chepax neaTeIbHOCTH YeJIOBEeKa

63

O6o6marmuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMUU B COBPEMEHHON HayYHOHN
KapTHUHE MHUpa

64

65

66

O6o6maromuii ypok. Pons ¢puzndeckoit
TeopuHu B (POPMUPOBAHHUH TTPEICTABICHUH O
(bu3HYECKOI KapTUHE MUpa

O6o6maromuii ypok. Mecro usudeckoit
KapTHUHBI MUPA B 0011IEM sy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
IpHUpoJIe

PesepBHbIil ypok. MarautHoe mosie.
DNeKTpOMarHuTHAsE MHIYKITHS

67

PesepBubriit ypok. Ontuka. OCHOBBI
CIeIUaTLHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnblit ypok. KBantoBas ¢puzuka.
DNIEeMEHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox penakmueii [Tapdentsepoii H.A.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosnes b.b., Yapyrua B.M. nox penakiueii [TapdentoeBoii H.A.,

AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
I'.4. Msaxues, b. b. Byxosues, H.H. Corckuii ®usuka 10 ki. ®uszuka 10 knacc. bazoBblii u
yrityOneHHbIH ypoBeHb. YueOoHuk. Mocksa. IIpocsemienue, 2020

['.51. Mskues, b.b. ByxoBues, B.M. Uapyrun ®usuka 11 knacc. ba3oBblii u yriryOoineHHbINH ypOBEHb.
VYueonuk. Mocksa. [Ipocsenienue. 2020

A.I1. PeiMkeBuu. COopHuKk 3a1a4 o ¢usuke. Mocksa, [Ipocda, 2005 - 2019 r.

Coopnuk 3amad o ¢usuke asg 9 — 11 knaccoB. CocraButens [.H. Crenanoa. M.: «IIpocBemenue,
1996 r.

FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 kiace. [Tocobue mist 061meodpa3zoBaTeIbHBIX
opranusanuii. Mocksa. IIpocsemenue. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 xiace. [Tocobue mist 061meodpa3zoBaTebHBIX
opranu3zaiuii. bazosslit 1 yriayOnenHsiit ypoeHns. Mocksa. [Ipocsenienue. 2017 r.
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