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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha YpOBHE CPEIHEro 001ero oopazoBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUH 1 TpeOOBAHUH K pe3yJbTaTaM OCBOCHHsI OCHOBHOM
oOpa3oBaresibHOM Mporpammel, npeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuéTom
benepanpHON paboueii mporpaMMbl BOCIUTAHMS U KOHIEIIUH MPENOJaBaHus 8 yueOHOTro
npeamera «Pusnka» B 00pa3oBaTeIbHbIX opranu3amnusax Poccuiickoit denepanuu,
peaTM3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copneprkanue mporpamMMsl 1o (pU3MKe HapaBiIeHO HAa (POPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuatommxcs 10—11 xmaccoB npu o0yueHnn ux ¢pusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTrO IoaxoAa. IIporpaMma no gusmuke cooTBeTCTBYET
tpedoBanusiM OI'OC COO K maaHuPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNPEeIMETHBIM
pe3yibTaTtaM 00y4eHUs, a TAK)KE YUYUTHIBACT HEOOXOAUMOCTh PEATU3alUU MEXKIPEAMETHBIX
CBsi3el (PM3UKHU C ECTECTBEHHO-HAYYHBIMU y4eOHBIMU TIpeaMeTamMu. B Heill onpenenstoTes
OCHOBHBIC LI€JIM U3y4eHHs (PU3UKH Ha YPOBHE Cpe/iHero oo1ero oopazoBaHus, IiiaHUpyeMble
pe3yibTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHHpYEMBbIC PE3YJIbTAaThl OCBOCHHUS Kypca (pU3MKN Ha 6a30BOM YPOBHE, B TOM YHUCIIE

IpEMETHBIE PE3YJIbTATh M0 T0/1aM 00YUYEHHUS;

® cozepxaHue yueOHoro npeamMera «dusnka» mo rogaM o0ydeHuUs.

dusmKa KaK HayKa o HanOoJsee o0MIMX 3aKOHAX MMPUPO/IBI, BBICTYIIAS B KAUECTBE YUEOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHUN 00 OKpY’KarolleM MUpE.
IkosbHBIHA Kypc PU3MKU — CUCTEMOOOPa3yOLIHii Ul €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, TOCKOJIbKY (PM3NYECKHUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMbIX
XUMHEH, Onosoruei, pusnueckoii reorpadueii u actpoHoMuei. Mcmonb30Banue u akTHBHOE
NpUMEHeHHEe (PU3NYECKUX 3HAHUM OnpeieNsieT XxapakTep U pa3BUTHE Pa3HOOOPa3HbIX
TEXHOJIOTUH B chepe IHEPreTUKHU, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOJTyYeHHsI HOBBIX
MaTepHaJIoB ¢ 33JJaHHBIMU CBOWCTBAMHM U ApYyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00ydaromuxcs, B popMupoBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS IIPU BBHIOJTHEHUH UMU YUEOHBIX HCCIIET0BaHUM.

B ocHoBY Kypca (pu3uku 11 ypoBHS CpeHero o01iero o0pa3oBaHus MOJIOKEH P UIeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmrnocmu. B cOOTBETCTBUU C HEW KypC ABIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3AesioB PU3MKH, BKIIFOUAET KaK BOIPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU C HEl MaTepuai Kypca GU3NKU 00bETUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B kypce siBnsiercsa popMupoBaHUe NPeACTaBICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanoiaraeT uClojib30BaHe T'yMaHUTapHOTO
noTeHIuana Gpu3nyeckon HayKu, OCMBICIIEHUE CBA3H pa3BUTHs (PU3HUKH C pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJOTMYECKMMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npenmnosiaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs NocpeICTBOM BBEACHHUS JIEMEHTOB CO/IEpIKaHUs,
MOCBALIEHHBIX KOJOTMUYECKHM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKIEHHs MPOOJIeM palliOHAIIBHOTO MIPUPOIONIOIH30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
CrteprKHEBBIMH dJIEMEHTaMU Kypca (U3UKH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus
ABIAIOTCA (pusnueckue Teopuu (GopMUpOBaHUE NPEIACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢du3nveckoit Teopun, poiu GyHJaMEHTAIBHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX
IPECTABICHUAX O MPUPOJIE, TPAHUIAX IPUMEHUMOCTH TEOPUH, ISl OITMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MPOLIECCOB).
CucreMHO-IeTEeIbHOCTHBIN OJIX0/] B Kypce (PU3UKH pealn3yeTcsl MPEexk/ie BCEro 3a CYET
OpraHu3aluy SKCIIEPUMEHTAIBHOM esTeIbHOCTH oOydatonuxcs. /s 6a30Boro ypoBHs Kypca
(U3UKK — ITO HCIIOIB30BAHUE CHCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPHIE B IMporpamMme 1o pu3rKe 00beTMHEHBI B OOLTUI CITUCOK
YUEHUYECKHUX MPaKTUYeCKUX padoT. Boiaenenue B ykazaHHOM NepeyHe 1abopaTopHbIX pador,
MPOBOJUMBIX JUIsI KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKAMH 00pa30BaTeIbHOTO
npoliecca UCX0s U3 OCOOCHHOCTEH! TNIAHMPOBAHUS U OCHAIleHus KabuHeTta Gpusuku. [Ipu sTom
oOecrnieunBaeTcs OBIaJIeHUE O0yUYaIOIIMMUCS YMEHUSMU MPOBOJIUTH KOCBEHHbIE U3MEPEHHS,
UCCJIEIOBAHMSI 3aBUCUMOCTEN (DPM3UUYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHuE yAETSAETCS PEHICHNIO PACYETHRIX M KaYeCTBEHHBIX 3a1a4. [Ipu aTom
JUTSL PaCYETHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 33a4M C SIBHO 33JJaHHOHN (PU3HUECKON MOJIEIBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO pa3zena
Kypca, TaK ¥ HHTETPUPYS 3HAHUSI U3 PA3HBIX pa3/enoB. [[1s kauecTBeHHBIX 3a/1a4 IPHOPUTETOM
SBIISTIOTCSI 3a/IaHKs Ha OOBSICHEHHE MPOTEKaHNUs (PU3NIECKUX SIBIICHUH U TIPOLIECCOB B
OKpYKArOIIeH )KU3HHU, TPeOyIoNre BEIOOpa GU3HUSCKON MOACIH ISl CUTYaIlUH TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpedoBanusamu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHnIo0 yueOHOTO mporiecca 6a30BbIi ypOBEHb Kypca (U3UKH Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs JOJHKCH U3Y9IaThCsl B YCIOBUSAX MPEIMETHOTO KaOMHEeTa (DU3UKU WK B
YCIOBHAX MHTEIPUPOBAHHOT0 KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOT 0 IMKJIa. B kaOuHere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IIpOTrpaMMe 10 PU3NKE YICHUIECKHUX MPAKTHIECKUX PadoT U IEMOHCTPAITMOHHOE
obopyoBaHue.
JleMoHCcTpanroHHOe 060pyioBaHNe (OPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MHUHHMMAaJIbHOH TOCTATOYHOCTH M 00€CIIeYnBAET MOCTAHOBKY MEPEUUCICHHBIX B IPOrpaMMe 110
(¢u3KKe KIIOYEBbIX JEMOHCTPALMH ISl HCCIeI0BAaHUS U3y4aeMbIX SIBJICHUM U POLIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 000py10BaHHE AJISl YYEHHUYECKUX MPAKTHUECKUX paboT popMHUpyeTCs B
BUJIC TEMATHYECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnueckre KOMILIEKThI 1a00paToOpHOTro 000py10BaHUS JTOJKHBI ObITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (opMHpOBaHME HHTEPECA U CTPEMIICHHS 00YYaIOIIUXCS K HAYYHOMY U3yYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/ie IO3HAaHUs U (popMUpoBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yuyeHHsI OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (popmHpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BAHUEM (PH3UUECKUX 3HAHUH U
HAYYHBIX JIOKA3aTEIbCTB;

e (GopMHpOBaHUE NMPEACTABICHUI O pOSU (PU3UKH [T Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

Joctuxenne 3Tux Lesei odecrneynBaeTcs pelieHrueM CaeayIoNX 3a1ad B polecce

u3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o0miero o0pa3oBaHus:

® npuoOpeTeHHEe CUCTEMBI 3HaHUI 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (JopMHpOBAHNE YMEHUN IPUMEHSITh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
(du3nUecKuX SBICHUIA B IPUPOAE U IS IPUHATHUS MPAKTHUECKUX PELICHUN B
MMOBCEAHEBHOM XKU3HU;

® 0CBOEHHUE CIOCOO0B PELICHUS Pa3InYHbIX 3a/1a4 C ABHO 3aJJaHHON (hU3HUECKOI
MOJIeJIbI0, 3a/1a4, OPa3yMEBAIOIINX CAMOCTOATEIbHOE co3anue (pru3nueckon
MOJIEIU, aJIEKBATHON YCIIOBHSM 3a]1a4H;

® T[OHUMaHWE PU3UIECKUX OCHOB M IMIPUHIIUIIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIaJICHHE METOIaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U IPOBEJCHUS (PU3NIECKIX
9KCIIEPUMEHTOB, aHAlIM3a U UHTepIIpeTaluid HHGOPMAIUH, ONIPEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JaHME yCIOBUH JUIsl pa3BUTHS YMEHHUN TPOCKTHO-HCCIIEIOBATEIBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIil ypOBEHB) Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs
otBoautcs 136 yacos: B 10 kitacce — 68 yacos (2 yaca B Hezento), B 11 kitacce — 68 gacos (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAHHBIM, YUUTEIb I€TIAeT BHIOOP MPOBEACHUS Ta00PATOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o nmpupoje. Hayunbsie MeTo bl MO3HAHUS OKpYKaroiiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3NIECKUX ABICHUHN U TIporieccoB. Haydnple runore3sl. dusndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Posib 1 MecTo u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAYYHOU KAPTHHBI MUDPA, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKHU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUUECKOT0 ABMkeHus1. Cucrema
orcuéra. Tpaekropus.

[TepemerieHne, CKOPOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepualbHOU TOUKHU, UX MPOEKIMHU HA OCU CUCTEMBbI KoopAuHAT. CI0KEeHUE NepeMelIeHu 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPSHHOE MPSIMOIMHEHHOE BKeHHE. [ paduku 3aBUCIMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBoOonHoe najeHune. Y CKopeHne CBOOOIHOIO MaJAeHHUS.

KpuBonuHnelinoe aBuxeHue. J[Br>keHre MaTepuagibHON TOUKH 110 OKPYKHOCTH C
ITOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHENWHAsA CKOPOCTh. llepron n
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: CITUAOMETD, ABUKEHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBEO ONPEAETICHUSI MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIICHHS MEXTY IYTSIMH, IPOHJECHHBIMH TEJIOM 3a
NIOCJIE0BATENIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM ABH)KEHHUH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunaimn otHocuTensHOCTU ["anunes. [lepsiii 3akoH HeroToHa. IHEepUHanibHbIe CUCTEMBI
oTCcuéTa.



Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoiil 3akon HeroToHa m1st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [UIst MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okos, cKoybxeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbKeHUs U cuiia TpeHust nokos. Koaddumument tpenus. Cuia cCoOnpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT CuIbl OTHOCUTEIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBeCUs
TBEPAOTO TEIIA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraabHON TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. VIMITyNIbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON
JHEPIUH.

[TorenunanbHas sueprus. [loreHuunanbHas 3Heprus ynpyro 1eopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HE MOTEHIMANIbHBIE CHIIBL. CBSA3b paOOThI HE NOTEHIUATBHBIX CHJI C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4eCcKne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, PYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydeHnne abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBSI3U pabOTHI CUITBI C U3BMEHEHUEM MEXaHUYEeCKOW DHEPTUH Tejla Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3nKa M1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJI0XKEHUS MOJIEKYISPHO-KMHETHYECKOH TEOPHH U MX OIBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapaxkrep 1BUKEHUS U B3aUMOAECHCTBUS YaCTHULL
BemecTBa. MoJiesin CTpOEHUS Ta30B, XKUAKOCTEH U TBEPABIX TNl K 00BSICHEHNE CBOMCTB
BEILECTBA HA OCHOBE 3TUX Mojenei. Macca u pazMepsl Mosekyn. KoinuecTso BemecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU
UJeabHOro raza. AGCONIOTHas TeMIlepaTypa Kak Mepa CpeJlHell KHHETUYECKON IHEPTUU
TEIUIOBOTO ABMKeHNUA yactul rasa. [llxana temneparyp KenpBuna. ['a30BbIe 3aKOHBI.
VYpasaenue Menneneea—Knanelipona. 3akon Jlanerona. M3onpoueccs! B uACalIbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduieckoe npencraBieHne H30NPOIECCOB: H30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIOININE TUCKPETHOE CTPOCHHUE BellecTBa, PoTorpaduu MOIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopeins, HUTIOCTpUPYIOLIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Maccol BO3/lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEpEeHM 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AYyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamMuueckas cucteMa. BHyTpeHHS SDHEPTUs TEPMOJIUHAMUYECKON CUCTEMBI U
criocoOsl e€ n3mMeHneHus. KonnyectBo TemnoTs! ¥ pabora. BHyTpeHHss1 SHEprHst 0IHOATOMHOT'O
UJeaIbHOrO ra3a. Bupsl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUs, U3JIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 06 aguadbatHoM mnpouecce. [lepBblil 3akoH TepmoaguHamMuku. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. ['paduyeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenoBeie MamuHbl. [IpuHIUIIBL JEeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koadduiuent noneznoro aeiictus temioBoit mamunsl. ki Kapro u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: JBUTATENb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH Tella IIPU COBEPLICHUN paOOTHL: BBUIET MPOOKH M3
OYTBUIKH 11O/ ACWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3(pupa B JaTyHHOH TpyOKe MyTéM
TpeHUs (BUIEO IEMOHCTpAITus).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHAeHCanus. VicnapeHue u kuneHue. AGCOMOTHAS U
OTHOCHUTEIIbHAs BJIXKHOCTh Bo3ayXxa. HachlleHHbIH nap. Y neiapHas Teriora napooopa3oBaHHus.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHUS CBOMCTB KPHUCTAILIIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [1naBienue u kpucramumzauus. Y geabHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuuecKre yCTpOMCTBA U MPAKTUYECKOE IPUMEHECHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tell. JNEeKTpUYeCcKui 3apsia. J(Ba BUa 2JIEKTPUUIECKUX 3aps0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. TouedHbli 3JIeKTpUUECKHM 3apsi.
Onektpuueckoe noje. Hanpspk€HHOCTH 3nekTprueckoro nois. [IpuHnun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabota cun anexkrpoctarnyeckoro noss. [lorennuan. PasHocTs noTeHIMAaIoB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHzieHCcaTOp. DIEKTPOEMKOCTD MIJIOCKOT0 KOHAEHCATOpA. DHEPTHUs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTB AIEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPa OT IUIOLIAAH IUIACTUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOYHUKH TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIEKTPUUECKOE COIIPOTUBIIEHHE. Y IEIbHOE CONPOTUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONTPOTUBIICHHE HCTOYHUKA TOKA. 3aKoH OMma 1
MOJIHOM (3aMKHYTOM) AJieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJNIeKTpOHHAs MPOBOJAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOCTBEHHAs U TPUMECHASI TPOBOJAMMOCTD MOJIYIPOBOHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OnekTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHBIHN pa3psaa. MonHus.
ITna3zma.

TexHu4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUYHUKH TOKA, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, HIIEKTPOOCBETUTEIHHbBIE
MPUOOPBI, TEPMOMETP COMTPOTUBJICHUSI, BAKYYMHBIN TUOJI, TEPMUCTOPHI U (OTOPEZUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHMOCTD COTIPOTUBIICHUS IUITUHIPHUIECKUX MPOBOJHUKOB OT JJTUHBI, IJIOMIA TN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe n3MepeHune MeKTPOIBHKYIIEH cuiibl. KOpoTKoe 3aMblKaHUE ralbBAaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce oCyIIeCTBISIETCS C YUETOM
CoJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie noHamus, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYyYHOT'O MO3HAHUS:
SIBIICHUE, HAYYHBIN (akT, runoTe3a, pusndeckast BEIMIMHA, 3aKOH, TEOPHS, HA0II0ICHNE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJEIIb, U3MEPEHNUE.

Mamemamuxa: pelieHue CUCTEMbIl YpaBHEHUH, TUHeHast QyHKIMs, napadouia,
runepooia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKHUEe (PYHKIIMU: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBUKEHUE B )KUBOW npupoze, Auddysus, ocmoc, TerioooMeH
KUBBIX OPTraHU3MOB (BH/IBI TETIJIONEPEIauH, TEINIOBOE PABHOBECHE), JIIEKTPHUCCKHUE SIBJICHHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBA TBEPBIX TEJI, XKUAKOCTEH U ra30B, NEKTPHUUECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHKe ABUKEHHUN C MCIIOJIb30BaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIMNITHUKH, UCII0JIb30BaHHE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET U IpYTHe€), IBUraTellb BHYTPEHHETO CrOpaHusl, apoBas TypOuHa, ObITOBOM
XOJIOJMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOTYyYSHHSI COBPEMEHHBIX MaTepPHajIOB, B TOM YHUCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKasl 3alllUTa, 3a3eMJICHNE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM MIPUHTED, 3JEKTPOHArpeBaTeIbHbIE IPUOOPSI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB. MaruuTHoE 1oJie.
Bekrop MarHuTHOM MHAYKUMK. [[pUHIUIT Cynepno3uiMy MarHUTHBIX 1oJjed. JInHuM MarHuTHOM
uHayKud. KapTuHa muHui MarHUTHOM WHYKIIUM TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarauTHo€e 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa TMHHUI MHAYKIUH MAarHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'0O KOJIBLIEBOTO ITIPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoelictBre NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ Monysb 1 HanpasiieHue. [|BUkeHUe 3apsHKeHHON YacTULIbI B
OJIHOPOJHOM MarHuTHOM mnose. PaGora cuisl Jlopenna.

SIBneHune ANeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEeKTOpa MarHUTHOM MHIYKIUH.
DIIEKTPOABMKYIIAS CUJIA UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe a5ekTpuyeckoe nosie. INeKTPOABUKYIAs CHIIa UHAYKIIMHA B IPOBOTHUKE,
JBHKYILIEMCS ITOCTYNATEIbHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.
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OHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.
DNEKTPOMarHuTHOE IOJIE.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,

OJICKTPOMArHuThI, 3JICKTPOABUIATCIb, YCKOPUTEIN 3JIEMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA I1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD AJICKTPOIBIDKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO
MOTOKA.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBOOOHbIE MeXaHUYECKHE KosleOaHus. ['apMoHnyeckue
kosiebanus. Ilepron, yacrora, aMmruntyna u ¢aza kosnedanuid. [IpyKMHHBIN MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE FrapMOHHUYECKUX Kosiebanuil. [IpeBpaiienue sneprun
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Koneb6arenbHblit KoHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHbBIE KOJIeOaHHs B UACATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX/1y MEXaHUYECKUMU U 3JI€KTPOMarHUTHBIMU
konebanusMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUH B UJICAIbHOM K0JIe0aTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoieOaHuAX. BoIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHuU .
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennblil Tok. CHHYCOUAANBHBIN TEpeMEHHbIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHne IEKTPUIECKON SJHEPTUH.
OKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTpodHeEpruu. KynpTypa ucnons3zoBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4ecKkne yCTpoMCTBa M MPaKTUYECKOE IPUMEHEHHUE: AIEKTPUIECKUI 3BOHOK,
TeHEepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeabHON cucTeMbl (PYKUHHBIN UM MaTeMaTHYeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.

i
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CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusaorpamMmsl (3aBUCUMOCTH CUJIBI TOKA U HANIPSKEHUS! OT BPEMEHH ) JIst
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc npu nmocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEPHUOAa MaJIbIX KOJICOAHUI Ipy3a HA HUTU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nepeMEeHHOT0 TOKa B €M U3 MOCIIEI0BATEIBLHO COSTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckre BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U JuTiHA BOJHBL [lomepednslie u mpooibHbIe BOHEL. MHTepdepeHuns u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYE€HHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anumuas
opuenranus BekTopoB E, B, V B anekrpomarauTHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPa)XCHHE, IPEIIOMIICHUE, MOJsIpU3anus, Tudpakmus, narepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana 3neKTpOMarHUTHbIX BOJIH. [I[pruMeHeHne 371eKTPOMarHuTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIIBTPa3BYKOBas TUAarHOCTHKA B TEXHUKE U MEJUIIMHE, Paiap, paluonpUEMHUK, TEJIECBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/IOM M 4aCTOTOM
Kosie0aHui.

HccnenoBanue CBOMCTB EKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, TPEIIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMoauHeiHOE pacIpOCTpaHEHHE CBETA B OJTHOPOIHOM Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoenue n300pakeHni B TNIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomiuenus. [lonHnoe BHyTpeHHee oTpaxkeHue. [IpeneabHblil yroil MOJIHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.
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Colwuparomue u paccenBaromye JUH3bI. ToHkas mHa3a. DOKYCHOE pacCTOSHHE U
ONTUYECKasl CHJIa TOHKOW JMH3BI. [TocTpoeHne n3o0pakeHuii B COOMPAIOIIMX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. Untepdepenuus cBera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB M1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxius ceera. AudpakironHas pemérka. Y cjaoBre HaOI01eHUs TTIaBHBIX
MaKCHMYMOB IIpH MaJIeHUd MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4eckue ycTporucTBa M MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyNa, (poToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPaKIIMOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpstmonuHEeHOE pacipocTpaHEeHHe, OTPaXKEHUE U MpeioMiieHHe cBeTa. OnTuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habnronenue audpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['panu1bl TPUMEHUMOCTH KJIaCCUYECKON MexaHuKu. [locTynaTsl criennanbHON Teopun
OTHOCHUTEJIbHOCTHU: UHBAPUAHTHOCTh MOJIYJIsI CKOPOCTH CBETA B BAKyyMe€, MPUHIIMII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruM (POTOHA € €ro YaCTOTON. DHEPIUs U UMITYJIbC
dboToHa.

OtkpeiTue u uccienoBanue Goroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» gporosddexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.
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TexHuuyeckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHUE: (POTOINEMEHT, GOTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monenb aroma Tomcona. OnbiTel Pesepdopa o paccesauro o -uyactuil. [Inanerapras
mopens atroma. [loctynarsl bopa. M3nydenue u nornomenue GoToHOB MpH NEpexoe aToma ¢
OJIHOTO YPOBHs 3HEpruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEH SHEPTUU aToMa
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHu4eckue ycTpouCcTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monuens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab6nronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JOKA3BIBAIOIINE CII0KHOCTh CTPOECHHUS A1pa. OTKpeITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopaa 1o onpeneaeHno cocTaBa paJuoakKTUBHOTO U3JTy4EHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTkpbITHE TPOTOHA U HeWTpoHa. HykionHas mozens sipa [elizen6epra—liBaneHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepnslii peaxtop. Tepmosaepusiii cuaTes. [Ipo0ieMbl U IEPCIEKTUBI SIEPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
Mertobl HaOIOIEHNUS U PETUCTPALIMH YIE€MEHTApHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHe yCTPOHUCTBA U MPAKTUIECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
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Otansl pa3BUTHS acTpoHOMUU. [IpHKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IIIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Microunuk sHeprun ConHua u 3B€371. 3BE3MIbI, UX
OCHOBHbBIE XapaKTEpUCTUKU. J(narpaMMa «CIeKTpabHbIN KJIacC — CBETUMOCTbY. 3BE3 bl
[JIaBHOM TOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTh» JUIs 3BE3]] TJIaBHOM
MIOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpEMEHHBIE ITPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama [Manaktuka. [Tonoxxenue u auxenue Connna B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B sIAPAX TAIAKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa66:1a. Paz6eranue ranaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKEHHIMA
JUISL OIIPEJICIICHUS [10JIOKEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE31Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmuee noBTOpeHne

Ponb pu3uku u acTpOHOMUU B IKOHOMUYECKOU, TEXHOJIOTUUYECKOM, COIMATILHOM 1
ITHYECKOHU cepax AesTeTBbHOCTH YeJI0BEKa, POJIb M MECTO (PU3UKU M aCTPOHOMUH B
COBPEMEHHOI Hay4yHOI KapTUHE MUPA, POJIb PU3NUECKON TEOPUU B GOPMUPOBAHUU
MpEeJICTaBICHU 0 PU3NYECKON KapTUHE MHUPa, MECTO (PU3NYECKOM KapTUHBI MUPA B 00IIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca Gpusuku 06a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcsi ¢ yuéToM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnule nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJI0B HAYYHOI'O [TO3HAHUS:
SIBJICHUE, HAYUHBIN (aKT, TUIOTE3a, (pru3nyeckas BeIMUMHA, 3aKOH, TEOpHs, HabIro1eHue,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: permieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIIUH: CUHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX
IPOEKIMH HAa OCH KOOPAMHAT, CJI0KEHNE BEKTOPOB, IPOU3BO/IHBIC SJIEMEHTAPHBIX (DYHKIIHIHA,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeeIeHNe IIOMAN INIOCKUX GUryp u 00bEMa Tell.

bBuonozus: snekrpudeckue sIBICHUS B )KUBOU MPUpPoOIe, KoneOaTelIbHbIE IBUKEHUS B
’KUBOW MPHUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NMpUpPOE, JeCTBIE pauallii Ha KHUBbIE
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsk CTPYKTYpa TBEPABIX TE,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE NTOJTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POTOChEMKA 3eMHON
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.
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Texnonozus: TAHAY IEKTPOIIEpeIad, FTeHEPAaTOP IEPEMEHHOTO TOKA, JIEKTPOIBUraTelb,
UHIYKIMOHHAs 11e4b, pajap, paAuonpuéMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro npeamera «dusnkay Ha ypoBHE CpeHEero o0niero oopa3oBaHus
(6a30BBIil YPOBEHB) JIOJKHO 00SCIICUUTH TOCTHKEHUE CIICAYIOMUX JTNIYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Pu3uKay» J0IKHbI OTPaKaTh

TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIUXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH

MO3ULIMEH JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUH, TIO3UTUBHBIX BHYTPEHHUX
yOexXIeHH, COOTBETCTBYIOIIMUX TPAAULIMOHHBIM LIEHHOCTSIM POCCHICKOI0 00IeCTBa,
pacIIupeHKe KU3HEHHOTO OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HallpaBJICHUN BOCIIUTATEIIbHOM EATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UIMK 00yUaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPATULIUOHHBIX 00IEYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B HHTEPECAX IPAXKAAHCKOr0 00IIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTH K T'YMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUNCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOI0 TIOBEJICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

3CTETUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYas 3CTECTUKY HAYYHOI'O TBOPYECCTBA, TPUCYLICTO

¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3InIHBIM chepaM IpoQecCHOHATBHOMN e TETFHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKOHN U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymymeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO H CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh IKOJOTHUECKON KYJIbTYPBhl, OCO3HAHUE II100ATBHOIO XapaKkTepa
HKOJIOTHYECKUX MPobIIeMm;
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MJIAHUPOBAHUE U OCYIIIECTBICHUE IEUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHHE OMbITa IEATEIbHOCTH YKOJIOTHYECKON HAIIPaBICHHOCTU Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IEHHOCTU HAYYHOH AESITeIbHOCTH, TOTOBHOCTh B Mpollecce 3ydeHus Gpusuku
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATH €€
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH pelIeHUs MPoOIeMbl C YIETOM aHaU3a UMEIOITUXCSI MAaTePUATTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB LIEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSX PEATHHOTO, BUPTYATBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBbie ucciieqoBaTe/bCKHE AeHCTBUSA !

BJIa/IETh HAYYHOU TEPMHUHOIOTHEH, KITFOUEBBIMU MOHATHIMHI U METOJIaMU (PU3UYECKOM
HAyKH;

BIIAJICTh HABBIKAMU Y4€OHO-HCCIIEA0BATEIbCKON U MPOEKTHOM JAESATEIHHOCTH B 00JIaCTH
(bu3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHHUs 33124
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJAMU JCSATEIHHOCTH 10 TTOJIYYSHHIO HOBOTO 3HAHUSI, €T0 MHTEPIIPETAIUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE NPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYUHHO-CJIEJICTBEHHBIE CBA3U U aKTyaJIM3UPOBaTh 3a]auy, BbIJBUTaTh
TUTIOTE3Y €€ pelIeHus, HaXOUTh apTyYMEHTHI JIJIsl JJOKA3aTebCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEUICHUS 3a/1a4 Pe3yJbTaThl, KpUTUUECKU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a1a41 B 00Pa30BATEIIHLHON IEATETLHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HECSITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBHUTb HpO6JIeMBI " 3a71a4u, JOIMYCKAIHNEC AJIbTCPHATUBHBIC PCIICHU.
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PatGora ¢ undopmaunmeii:

BJIaJICTh HAaBBIKAMU MOJy4YeHUs HHPOPMALUU (PU3UIECKOTO COJIEPKaHHSI U3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISATH MOMCK, aHAJIN3, CHCTEMATU3aLUI0 U
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (POPM Ipe/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pELICHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33]1a4 C COOII0ACHUEM
TpeOOBaHMH SPTOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUCHBI, PECYpCOCcOepeKeHHS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAaHUS B pa3IMuHbIX (popmaTax ¢ yu€Ttom
Ha3zHaueHUs MH(OPMAIINH U 1IeJICBON ayAUTOPUH, BEIOUPAst ONTUMAIIbHYIO (hopMy
IPE/ICTaBICHUS U BU3YAITH3aLUH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOU JI€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO M3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMAaTUKY U METO/bI COBMECTHBIX JCHCTBHI ¢ yu€TOM OOLINX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATH L[EIM COBMECTHOMN AESITEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUSA MO €€ IOCTUKEHUIO: COCTABJIATH IUIAH ICUCTBUM, PACIIPENETATh POIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaTbl COBMECTHOM PabOThI;

OILICHMBATh KAUYECTBO CBOETO BKJIAJa U KaXKIOT0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yapTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULMN HOBU3HbI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JINYHBIX CUTYALMSIX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIISITh I03HABATEIBHYIO JEATEIILHOCT B 00JIaCTH (PU3UKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJISITh IIJIaH PELICHUs PACUETHBIX M KaU€CTBEHHBIX 3ajiay, TUIaH
BBITTOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHN B 00JacTH (PU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
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JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIAJICTh HaBBIKAMU NTO3HABATEIBHON peIEeKCUH KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBHMA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npornecce nocTrKeHU TMYHOCTHBIX PE3Y/IBTATOB OCBOSHHSI TPOrPAMMBI 110 (PU3UKE IS
YPOBHS CpeIHETO 00I1Iero 00pa3oBaHus y 00y4aroIIUXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOLIMOHAIILHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKIKOYAOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOIMOHATLHBIM
M3MEHEHUSM U IPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEI MOTUBALUH, BKIIOYAIOIIENH CTPEMIIEHHE K IOCTUKEHUIO LEJIN U YCIIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSTHUE IPYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUYAIOLINX CIOCOOHOCTh BBICTpauBaTh OTHOLIEHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K koH1y o0ydenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATH Ha MPUMEPax poiib U MecTO GU3UKH B POPMUPOBAHUHN COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B TPAKTUYECKON
JNeITEeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHS N3YYCHHBIX (PU3UYECKUX MOJIEICH: MaTepralibHas
TOUYKa, MHEPIMATbHAs CHCTeMa 0TCUETa, aOCOTIOTHO TBEPAOE TENO, UCANBbHBIN ra3, MOIEIH
CTPOEHHUSI Ta30B, JKUJAKOCTEH U TBEPABIX TeJl, TOUCUHBIN 3JIEKTPUUYECKUM 3apsi/l IPU PEILICHUH
dbu3nYecKux 3a1a4;

pacro3HaBaTh GU3HYECKUE SBJIEHUS (ITPOILIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHUYECKON TEOPUHU CTPOEHUS BEILIECTBA U IEKTPOIUHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIUHEITHOE ABIKEHNE, CBOOOIHOE Ma/IeHUE Tell,
JBIDKEHUE 110 OKPYKHOCTH, HHEPIIHSI, B3auMoeicTBue Tei, nuddy3us, OpoyHOBCKOE
JBIDKEHHE, CTPOCHHE KUJIKOCTEN U TBEPBIX TEII, MU3MEHEHUE 00hEMa TeJ MPU HarpeBaHUHU
(oXJTaXx/IeHNUN ), TETJIOBOE paBHOBECHUE, UCTIAPEHHE, KOHCHCAIINS, TUTaBIIEHUE, KPUCTAITU3AIINS,
KHUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBIIICHHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyie, CBA3b MKy lTapaMeTpaMH COCTOSIHUS ra3a B U30IpPOLECccax, dIEKTPU3ALHs Tel,
B3aUMO/ICHCTBUE 3aPSI0B;
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OIKCBIBATH MEXAHUUYECKOE ABMIKEHHE, UCIIONIb3Ys (PU3MUECKUE BETUUNHBL: KOOPAUHATA,
yTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUIIa, UMITYJIbC Tea, KHHETHYECKas
SHEPTUs, MOTCHIUAIbHAS SHEPTHsl, MEXaHUYecKask padoTa, MEXaHU4YeCKasi MOLTHOCTb; MPH
OINKCAaHUM IPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX
0003HauEHMsI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEINUUHY
C IpyTUMH BEJIMYUHAMU;

OINMCHIBATh U3YUEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIONIb3Ys
(bu3nyeckre BeIMUYMHBL: JaBlIeHHE ra3a, TeMIIepaTypa, CpeiHAs KHHETUYEeCKasi SHepIUsl
Xa0TUYECKOr'0 IBHYKEHUS MOJIEKYJI, CPEAHEKBAaApAaTUYHAasi CKOPOCTb MOJIEKYJI, KOJTMYECTBO
TEIUIOTHI, BHYTPEHHSS DHEPTUs, paboTa ra3a, KodQQHUIMEHT MMOJIE3HOTO JEHCTBUS TETJIOBOTO
JIBUTATEIS; IPY OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCHIOIB3YEMBIX BEJTMYHMH,
ux 0003HAYEHMSI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTHUMH BEIUYHHAM;

ONMCHIBATh U3YUEHHBIE AIEKTPUUYECKUE CBOKWCTBA BELIECTBA U AIEKTPUUYECKUE SIBICHUS
(mpotuiecchl), UCIOIB3YS PU3NUYECKUE BEIIMUUHBL: AIEKTPUUYECKUH 3apsil, JIEKTPUUECKOE T0JIE,
HaANPsHKEHHOCTD I0JIs, OTEHLUAN, PAa3HOCTh ITOTEHLUAJIOB; IIPH ONIMCAHUH [TPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €AUHULIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBATh (PU3MUYECKHE MTPOIECCHI U SBJICHHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U
IIPUHLIMIBL: 3aKOH BCEMUPHOTO TArorenus, I, I u 111 3akonsr HeroTOHA, 3aKOH cOXpaHEeHUs
MEXAHUYECKOHM HEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHIIMII CYIIEPIIO3ULIUU CHUJI, IPUHIUI
PaBHONPABUS HHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, [a30BbIE 3aKOHBI, CBS3b CPEIHEN KUHETUUECKOM 3HEPTUN TEIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIFOTHON TeMIIepaTypoil, IEpBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHUS
3JIEKTPUUECKOTO 3apsija, 3akoH KylloHa, mpu 3TOM pa3yindarhk CIIOBECHYIO (pOPMYITUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEI0OBAHUIO (PU3NYECKHX SIBICHUH U IPOLIECCOB C
MCIIOJIb30BaHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUM, IPU ITOM (POPMYIUPOBAThH
npoOemMy/3agady U TUIOTE3y Y4eOHOro SKCIIEpUMEHTa, COOMPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOJIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJTUYUH, IIPU ITOM
BbIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHMS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMU BETMUMHAMM C HCIIOJIb30BaHUEM
NPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YyJIbTATHI
MOJIyY€HHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE TaOIHI] U rpaUKOB, JeaTh BIBOBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

co0uro1aTh MpaBuiia 0€30MacHOro TPy/ia MPH MPOBEJICHUN UCCIeI0OBaHUN B paMKax
y4eOHOT0 dKCIIEPUMEHTa, y4eOHO-UCCIIeA0BATENBCKOM U IPOEKTHOM NesITeTbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pelaTth pacy€THbIE 3aja4i C IBHO 3a/IaHHOM (PU3NYECKON MOJIENbIO, UCTIONb3YS
(du3nueckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 331a4H BEIOUPATh (PU3NYECKYIO
MO/IEIIb, BBIACTATH (pU3HUecKre BETMUUHBI U (POpMYIIbl, HEOOXOJUMBIE [T €€ pelIeHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKO BEITHUNHBI,
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pelaTh Ka4YeCTBEHHBIE 3aja4l: BEICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUYUBYIO LIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIOJIb30BAaTh MPH PEIICHUH YU4eOHBIX 337a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH U1 IOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALNU U MTPEJICTABICHHS yUeOHOH U
HAY4YHO-TIOMYJISIpHON MH(OPMaLMK, TOJYyYEHHOH U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOIUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B IIOBCEIHEBHOM KU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH 00paIeHUH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyIIie C BHITIOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJIAHUPOBATh paboTy
IPYMIIbI, PALMOHATIBHO PACpeAeisTh 003aHHOCTH U IUIAHUPOBATh IESATEILHOCTD B
HECTaHJIapPTHBIX CUTYALIUsX, a/IEKBATHO OLIEHWBAThH BKJIAJ] KQXKJI0T0 U3 YYaCTHUKOB IPYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K konuy o6yuenus B 11 ki1acce npeJMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax PoJib U MeCTO (U3HUKU B (POPMHUPOBAHUN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEIEH: TOUeUHbIN
AIIEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUEUHBIM HCTOUYHUK CBETA, siIEpHAsi MOJIENIb aTOMA,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'0 Ipa IIPH pelIeHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTth (pu3nUYecKHe ABJICHUS (IIPOLECCHl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKHY M KBAaHTOBOW (DM3UKU: 3JIEKTpUUECKask IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JICHCTBUS TOKA, B3AUMOAECUCTBHE MarHUTOB, JIEKTPOMAarHUTHAs
MHAYKIINS, JeCTBHE MarHUTHOTO TI0JIsl HA MPOBOJHUK C TOKOM U JIBUKYILLIUICS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHHsI U BOJHBI, IPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEHUE,
npesjomieHue, nHTephepeHus, Tupakus 1 NoasprU3aLus CBeTa, TUCIepCcHs CBeTa,
doToanexkrpuueckuii 3pdext (hoTodrddeKT), CBeTOBOE AaBJICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBIBATh U3yUYEHHbIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONITHYECKUE,
AIIEKTPUUYECKYIO IPOBOJUMOCTh PA3IMUHBIX CPEJl) U AJIEKTPOMArHUTHbIE SABJICHUS (IIPOLIECCHI),
UCIOJIB3YS (PU3NUYECKUE BEIIMYUHBL: AIEKTPUUECKUH 3apsijl, CHIIa TOKA, SJEKTPUUECKOEe
HaNpsDKEHUE, SJIEKTPUUECKOE COTPOTUBIIEHHE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJIBUXKYIIAs CHIIA,
paboTa TOKa, MHIYKIUS MarHUTHOTO Mo, cuiia Amrepa, cuia JlopeHua, HHyKTUBHOCTb
KaTYILIKH, SHEPTHsI AJEKTPHUUECKOT0 U MArHUTHOTO MOJIEH, Mepruol 1 yacToTa KosiebaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B IPOLECCE FTApMOHUYECKHUX AJIEKTPOMArHUTHBIX
Kosie0aHul, OKYCHOE pacCTOSTHUE U ONTHYECKAasl CrJjla JIMH3bI, IPU ONKMCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOIB3YyEMBIX BEIMUMH, UX 0003HAYECHUS U €UHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OINMCHIBATh N3YUYEHHBIE KBAHTOBBIE SIBIIEHUS U TIPOIECCHI, UCTIONb3Ys (pU3nUecKue
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, UTMHA BOJHBI M YaCTOTa CBETA, SHEPTUs U
UMITYJbC (OTOHA, IEPUO/] MOTypaCHaia, SHEPTHsl CBA3H aTOMHBIX siJIep, IPU ONMUCAHUN
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX BEJIMYMH, UX 0003HAYECHUS U
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€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE JAaHHYIO (PM3UYECKYIO BEIUYHUHY C IPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHaATM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBJICHUS, UCIIONB3Ys (PU3UYECKHE 3aKOHBI U
OPUHIUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEJ0BATEIBHOIO U NapaJlJIeIbHOTO COEMHEHUS
IIPOBOJIHUKOB, 3aK0oH J/[)xoyns—JIeHna, 3aKoH 3J1IeKTpOMarHuTHON MHIYKLMH, 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IIPEJIOMIICHUS
CBeTa, ypaBHEeHHUE DifHIITeHa 17151 PoTor(ddeKrTa, 3aKOH COXPAHEHUS SJHEPTUH, 3aKOH
COXPaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS SJIEKTPUUECKOTr0 3apsi/ia, 3aKOH COXPaHEHMSI
MaccoBOI0 YMCJIa, HOCTyIaThl bopa, 3aK0H pajinoakTUBHOTO pacrnaja, Ipy 3TOM pa3indyarb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BHIPAKEHNUE M YCJIOBUS (TPaHHIIbI,
00jacTi) IPUMEHUMOCTH;

OIpeNieNATh HallpaBJIeHUEe BEKTOPAa HHAYKIMM MarHUTHOTO TI0JIsl IPOBO/IHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITNOJIHATH 3KCIEPUMEHTBI IO UCCIIEI0BAHUIO (PU3MUECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (HhOPMYIHPOBATH
npobiaeMy/3agady U runoTe3y yueOHOro 3KCcrepuMeHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISIT MPSIMbIE ¥ KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEITUYMH, IIPH ITOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

HCCJIEIOBATh 3aBUCUMOCTHU (PU3UUYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUIL:
IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YyIbTAThI OIYYEHHON 3aBUCUMOCTHU
(bu3nUecKrx BEIUYMH B BUJE TaOIUI] U rpadMKOB, AeIaTh BHIBOJbI IO Pe3ysbTaTaM
UCCIIEI0BaHMS;

coOiroaaTh npaBuia 6€30MacHOro Tpya MPU MPOBEIEHUHU UCCIEI0OBAHUN B paMKax
y4e0OHOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATENLCKON U MPOEKTHON JAESITEIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaToOpHOro 000pyJOBAHUS;

pelaTh pacy€THbIE 33J]a4u C SIBHO 3a/1aHHON (PU3NYECKOI MO/IENbI0, HCHIOIb3Ys
¢u3nyecKue 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u BEIOUpaTh (PU3NUECKYIO
MO/J1€Jb, BBIACIATH (PU3HUECKHE BETUUUHBI U (HOPMYJIbI, HEOOXOAUMBIE /TSl €€ PEeIIeHNUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTh Ka4eCTBEHHbIE 3aJa4l: BEICTPAUBATh JIOTMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBJICHHUS;

MCIIOJIb30BATh IPY PELIEHUH Y4eOHBIX 3aJ]a4 COBPEMEHHbIE HH(OPMAaIIMOHHBIE
TEXHOJIOTUH IS TOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALNU U MTPEICTABICHHs yueOHOH U
HAYYHO-TIOMYJISIpHON MH(OPMALIUK, TOTyYEHHOH U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(pOpMaIHIo;

OOBSACHATH MPUHLUIIBI JEHCTBHS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOIUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHHs 6€30MaCHOCTH MPH 00palleHUH ¢ TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;
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paboTaTh B rpyMIe C BHIITOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJIeH, MIIaHUPOBATh paboTy
TPYIIIbI, PALMOHATIBHO PACTIPEACIATh 003aHHOCTH M IUTAHUPOBATH JEATEIHLHOCTD B
HECTaHJIapPTHBIX CUTYAlLIUsX, aIeKBAaTHO OLIEHUBATh BKJIAJ Ka)KJI0T0 U3 YIACTHUKOB I'PYIIIHI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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10 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ Konrpouasn | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
ble padoTel | padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
11 ®du3uKa 1 METOAbl HAYYHOT'O 5 0 0 bu6nmoreka [IOK
' IO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubnnoreka IIOK
2.1 K
AHeMaTHA > 0 https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2.2 7
Auamiia 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUK 6 1 1 Bubmmorexa LIOK
' OHbT COXPATE © © https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubmuotexa [JOK
' KHHETHUYECKOU TeOpUn https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TCPMOZHHAMHKH 0 0 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubmmoreka [JOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOAUHAMUKA

4.1 DNeKTpOCTaTHKA 10 Brbmmorexa LIOK
' Hertp https://m.eds00.ru/7f41bf72
49 IToCcTOSHHBIN JIEKTPUUYECKUH TOK. 12 bubmuorexa [JOK
' Toku B pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)

Kourpoasn | IIpakrnuyecku
nporpaMmasl Bceero

ble paboTbl | e padoThI

Ne i/
o0pa3oBaTejibHbIE PeCypPChI

Paznen 1. JIEKTPOANHAMUKA

MaruutHoe noJsie. JIeKTpOMarHuTHast bubmuorexa [JOK
11 11 1 3
WHTYKIIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexka HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 0 bubnnorexka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
23 Onriica 10 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24 1 4
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubmuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4 1 0
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 7
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 https://m.edsoo.ru/7f41c97c
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4.2 Crpoenrue aToma 4 bubimoreka [JOK
l ' https://m.edsoo.ru/7f41c97c
bubnmoreka [JOK
4. A
: o ° https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nen 6. OBOBLIAIOHIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos
n JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KoHTpoJIbHBI IIpakTnueck
/ Bcero o0pa3oBaTe/bHbIE Pecypchl
- e padoThlI ue padboThbl
1 ®dusuka — Hayka o npupoje. Hayunsie MmeTobl 1 0 0 bubmuorexa [JOK
MO3HaHMsI OKPYXKAOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
CrapToBas JMarHoCTHKa
5 Poab u mecTo pusuku B hopMupoBaHUU 1 0 0 bubnunoreka [JOK
COBPEMCHHOM HayYHOH KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JCSITebHOCTH JTIOACH
M .0
3 | sexamcexoro ampeuna, epeveuemne, | 1 0 o | BrbmoremalloK
8 -1 CPEMEI ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE JBUKEHUE 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
CBoboaHoe mazieHne. Y cKkopeHrue CBOOOIHOTO bubnunoreka [JOK
6 1 0 0
HaeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [[BuxeHne 1 0 0 bubnuorexa [IOK
MaTepHaIbHONU TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
| Pinepramse caorouas orosers, Hepsiak 1 0 o | BudmoresaLOK
P P https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
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Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil.

9 Bropow 3akon HeloToHa 1J11 MaTepuaibHOW bubmmorexa LIOK
https://m.edsoo.ru/ffOc3be8
TOYKHU
10 Tperun 3akoH HbIOTOHA [UIs1 MaTepHAIIBHBIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena bubnmoreka [JOK
https://m.edsoo.ru/ff0c3el8
12 3aKOH BCEMUPHOTo TAroTeHus. Cuiia TSKeCTu. bubnunoreka [JOK
IepBas KocMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cuna tpenus. Koapduument tpenus. Cuia
13 COHpOTEIBJ‘IeHI/IH H[?I)/IQ),HBI;[/IX(GHI/IIS TeJa B KUAKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTynarenbHOe U BpaliaTesibHOE JBUKEHNE
14 a0COJIIOTHO TBEPAOTO Tesia. MOMEHT CHUIBI. bu6mmoreka [JOK
[Tne4o cuitbl. Y CaoBUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tena
NMmynsc MaTepraabHOM TOYKH, CHCTEMEI
15 MaTeznaanHXpToqu. Nmnynse cuiibl. 3akoH Brbmiorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBH)KEHHE
Pabota u momHocTh cuibl. Kunernueckas
16 | »sHeprus MaTIeI;Haanofzf ToukH. Teopema 06 Brbmiorexa LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOM SHepruun
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHsI YIpyro ne(GopMUpPOBAaHHOU TIPYKUHBI. bubmuotexa [JOK
[MToTeHnmanpHast SHEPrHs Teaa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3€MJIU
18 [ToTeHmmuanpHBIC U HETIOTCHITUATBLHBIC CHJTBL. bu6mmoreka [{OK

CBs13b pabOTHI HEMOTEHITHATBHBIX CHIT C

https://m.edsoo.ru/ff0c478c
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U3MEHEHHEM MEXaHHYSCKOH SHCEPTHUU CUCTCMbI
Tea. 3aK0H COXpaHCHUA MeX&HI/I‘IeCKOI/I"SHepFI/II/I

Jlaboparophast paboraNel «lccrienoBanue CBSI3U
paboThI CHITBI C U3MECHEHHEM MEXaHHYECKON

19 SHEPIUu Tejla Ha IpUMepe PacTHKEHHS
PE3UHOBOTO KI'yTa»

20 Konrponsnas padoraNel mo reme «Knunemaruka. bubmmorexa [IOK
Jlunamuka. 3aKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-

21 KMHETUYECKON TEOPUHU. BpOYH}(I)BCiOG JBHKCHUE. Brbmiorexa LIOK

https://m.edsoo.ru/ff0c4dc?
Huddy3us
XapakTtep JBM)KEHUS U B3aUMOJICHCTBHSI YaCTHUI]

22 | BewecTBa. Mozeny CTPOCHUS Ia30B, )KUIKOCTEH
U TBEPIBIX TENI

93 Macca monexyn. KonuuectBo BenecTsa.

ITocrosiHHas ABorazpo

24 TennoBoe paBHOBecue. TemnepaTrypa u e€
u3mepenue. llkana remneparyp Llenbcus

o5 Wneanpubiii raz B MKT. OcHOBHOE ypaBHEHHE bubnuorexa [JOK
MKT https://m.edsoo.ru/ff0c4fde
AbGcoutoTHas TeMnepaTypa Kak Mepa cpeHen

26 | KUHETHYECKOH BHCPII?HI/IY,[IEBI/DKGHI/IHPMOEGI?}IH. bubmorexa IOK

. https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneesa-Knaneripona

27 3axoH [lampToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas padotaNe2 «MccnenoBanue

28 | 3aBUCHMOCTHU MEXIY MapaMeTpaMu COCTOSTHUS

Pa3pexKEHHOTO ra3a»
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3onporiecchl B €anbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduUecKoe peaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHeprus TepMOJAUHAMHYECKOU
30 CUCTEMBI U CIIOCOOBI €€ n3MeHeHus1. KonmndyecTBo bubnmoreka [JOK
TEIUIOTHI M paboTa. BHyTpeHHsis1 sHeprus https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a
31 Bunsl Termonepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY enbHas TEMI0EMKOCTh BellecTBa. KonuecTBo
32 Tezr[[JIOTI)I npu Tennonepez{at:. AnnabaTHBIA bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
poIiecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnunoreka [JOK
[IPUMEHCHHE K H30IPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupoae. Bropoii bubnunoreka [JOK
3aKOH TEPMOIHMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi MainHbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubnuorexa [JOK
KUTICHHE https://m.edsoo.ru/ff0c63b6
37 Huxn Kapno u ero KIT/{
38 O6o0maromuii ypok «MonekynspHas pu3uka. bubnuotexa [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
39 | DOxkomornveckue MPoOIEMbI TETIOIHEPTETHKH
KonrtponbHas padoraNe2 no teme Br6moreka LIOK
40 «Monekynspnas pusuka. OCHOBBI

TCPMOAUHAMUKN»

https://m.edsoo.ru/ff0c6a50
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AOCOIIIOTHAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTh

bubmuoreka [JOK

41 BO3ayXxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBepnoe Teno. Kpucrammyeckue u amopQHsbie
42 TGH:.HAHI/ISOTPOHPI/ISI CBOUCTB KpI/ICTaJIJIOI]:.(b Bubmorexa IOK
https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamwisl. CoBpeMEHHbIE MaTEpUATIBI
43 [InaBnenue u xpucraumsanus. Y qenbHas bubmuorexa [IOK
TeruioTa riasieHus. Cyoiumanus https://m.edsoo.ru/ff0c6708
m YpaBHeHHe TEII0BOro O6amaHca bubnunoreka [JOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTpUUecKuu 3aps. Jsa bubnunoreka [JOK
BH/Ia DJIIEKTPHUCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKY, TUBIIEKTPUKH U MTOTYIIPOBOJIHUKHU. bubnuorexa [JOK
3aKOH COXPaHEHUSI AIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 BsaumoneucTsue 3apsiioB. 3akoH Kynona. bubnuorexa [JOK
TouedHbIN 3JICKTPUUCCKUN 3aPST https://m.edsoo.ru/ff0c6ces
Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJISL.
48 Hpniunn cynepn031/1ulfn AIEKTPUUECKUX MOJIEH. Bubmiorexa LIOK
) https://m.edsoo.ru/ffOc6df2
JInHnM HaPsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuueCcKoro moJsl. bubnnoreka [JOK
ITorenuuan. Pa3HOCTE MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY U AUDIIEKTPUKH B
50 BHI)CKTpI([)CTaTI/ILIeiKOM nonIe. Jusnextpuueckas Brbmiorexa LIOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 DnekTpoemMKocTh. KoHniencatop bubmuotexa [JOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. bubnmoreka [JOK

DHeprus 3apsKeHHOT0 KOHAEHcaTopa

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabotaNe3 "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMPOBAJIBLHOIO anapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3ammuTa. 3a3eMJICHUE AIEKTPOIPHOOpOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locrossuubiii Tok. Cuiia Toka.
Hanpsokenue. Conpotusiienue. 3akoH Oma Juist
y4yacTKa Lenu

56

[TocnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE
COEIMHEHHE NPOBOJHUKOB. JIabopaTropHas
paboTtaNe4 «3ydeHre CMEIIAHHOTO COCTUHEHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTOM )
2eKTpU4ecKoi nenu. KopoTkoe 3aMblkaHue.
JlabopaTtopnas padoralNe5 «M3mepenune 3C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas MPOBOIUMOCTD TBEPBIX METAJIIOB.

3aBUCHUMOCTbH COMTPOTHBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOANMOCTD

60

DNEeKTpUUECKUH TOK B BakyyMe. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonmynpoBOIHUKH, UX COOCTBEHHAS U TIPUMECHAs

bu6mmoreka [JOK

61 . CBon —nN- . 1
HPOBOMMMOCTE. L-BOMCTEA P fiepexona https://m.edsoo.ru/ff0c84ae
[TonyrpoBOAHHKOBBIE TPUOOPHI
. ?Jziqp;qec;cnn;(:; B I())aCTBOp::(K: pacruiaBax . BuGorexa LOK
JIEKTPOJINTOB. DJIEKTPOIATAY s
P p https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DIIEKTPOJIU3
DneKkTpruyecKuil Tok B razax. CaMoCTOATENbHBIN bubnmoreka [JOK
63 . 1
Y HECaMOCTOSATENIbHBIN pa3psia. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
9 9] %
64 | mpmcrmaceroe npmercarie, Mpnonra toxmac | 1 uGinotexa LIOK
p p P https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
65 O606maromuit ypok «1eKTpoIuHAMUKA» 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
o K;HTponLHa;I pa6o;aN93 o Teh:[e ) . Bu6moreka LIOK
«Dnekrpocratrka. [10CTOSIHHBIN DIIEKTPUUECKUI
P P https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3fIH4YHBIX Cpeaax»
67 O6o0maroiee MOBTOPEHHE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c8c56
68 O6o0maroiiee MOBTOPEHHE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbI
e padoThl

IMpakTuyeckn
e padoThbl

ITocTossHHBIC MAarHUTHl U UX
B3auMoieiicTBue. MaruutHoe nosie. Bektop
MarHuTHOM UHAYKIMH. JIMHUM MarHUTHON
WHIYKIIUU

MarsuTHo€ 1oJjie IPOBOJHUKA C TOKOM.
OnbiT OpcTena. Bzaumoenictaue
MIPOBOJIHUKOB C TOKOM

JlabopaTtopHas paboraNel «M3yueHue
MarHUTHOTO TIOJISL KaTYIIKU C TOKOM

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
tokoM. Cuna Amnepa. JlabopaTopHas
pabota Ne2«MccnenoBanue neiCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»

JlelicTBME MArHUTHOTO TOJIS Ha
JBIKYILYIOCS 3apsKeHHYI0 yactuily. Cuia
Jlopenma. Pa6ota cuitbl Jlopenma

OnexTpoMarHuTHas HHAyKuus. [loTok
BEKTOpa MarHUTHOM uHAyKIuu. IC
MHAYKIHUU. 3aKOH JIEKTPOMArHUTHOU
unaykuun Papanes

JlabopaTtopHnast paboraNe3 «/ccnenoBanue
SIBJICHUS BHGKTpOMaFHHTHOﬁ WHIAYKOWUH

WNHAyKTUBHOCTD. SIBICHHE CAMOMHTYKIIUH.
OC caMOMHIyKIIMU. DHEPrUsi MAarHUTHOTO
TIOJIS] KATYIIKHA C TOKOM. DJIEKTPOMarHUTHOE
nose

TexHUUYeCKHE YCTPONCTBA U UX IIPUMEHEHUE:
MOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeYb

10

O6o6maromuii ypok «MarauTHoe mose.
DJIeKTPOMArHUTHAS HHIYKIIHS

11

Konrponsnas padoraNel mo reme
«MarauTHOE noJie. DJIEKTpOMarHuTHas
UHTYKIHS

12

CBO0OOIHBIE MEXAHUYECKUE KOJIEOAHMS.
["apmonnueckue koneOaHus. Y paBHEHUE
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMoHH4YecKux konebanuii. [IpeBpamenue
SHEPIruu

13

JlaGopaTtopHnas paboraNe4«ccnenoBanue
3aBUCHMOCTH NIEPHOJIa MAIBIX KOJIeOaHMit
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChl
rpy3a»

14

Koneb6arenbupid kKoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
K0JIe0aTEIIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHUYECKUMU U DJIEKTPOMATHUTHBIMU
KOJICOaHUAMU

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUU B HJICATHHOM KOJIeOATEIIbHOM
KOHTYpE

16

[TpencraBieHue o 3aTyxarolux KojaeOaHUsX.
BrIHyXIeHHBIE MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMarHuTHbIE KoeOaHus

17

[lepemenHbId TOK. CHUHYCOU1aTIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U JEUCTBYIOLIEE
3HA4YECHHUE CWJIBI TOKA U HAIIPSIKEHUS

18

Tpanchopmarop. [IpousBoacTso, nepenaya
U TIOTpeOIeHNE IEKTPUUECKOM SHEPTUn

19

YCTpOﬁCTBO " IPAKTUYICCKOC IMPUMCECHCHUC
SJICKTPHUYCCKOI'O 3BOHKA, I'CHEPATOPA
MEpEMCHHOT'O TOKa, JIMHUM QJICKTpoIIepcaavd

20

DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
NIeKTpo3Heprun. KynbTypa ucnonap3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOU JKU3HU

21

Mexannueckue BOJIHBI, YCJIOBUA
pacrtpoctpanenus. [lepuon. CkopocTh
pacIpoCTpaHCHHS U JITTHHA BOJIHBI.
[Torepeynble ¥ IPOIOJILHBIC BOTHBI

22

3Byk. CkopocTh 3ByKa. [ pOMKOCTBH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

23

DJIEKTPOMArHUTHbBIEC BOJIHBI, UX CBOMCTBA U
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH

24

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU.
Pazputne CpCACTB CBA3U. Pagnonokanus

25

Konrponbnas padoraNe2 «Konebanus u
BOJIHBD)
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA B
OAHOPOJHOM cpene. TodyeuHblii HCTOYHUK
ceera. JIyu cBera

27

OTtpaxenue cBera. 3aKOHBI OTPAKEHUS
cgeta. [locTtpoenne n300pakeHUH B
IUIOCKOM 3€pKajie

28

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
oTpaxeHnue. [IpeenbHbIH yroJl MOJHOro
BHYTPEHHETO OTPAXKEHUS

29

JlaGopaTtopHas paboraNe5 «M3mepeHue
1oKa3areJisl MPEIOMIICHUST CTEKIIa

30

JIunsel. [TocTpoenne n300pakeHNid B JIMH3E.
dopmylia TOHKOH JIMH3bI. Y BEJIMYCHUE
JIMH3BI

31

JlabopaTtopnast paboraNe6 «VccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

32

Hucnepcus ceeta. Cll0KHBIN cocTaB 0€10ro
csera. l[er. JlabopaTopHas pabora Ne7
«Habmonenne aucnepcuy CBeTa

33

Wutepdepennms cera. Audpaxus cera.
JudpaxknuonHas pemeérka

34

HOHepe‘lHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/IH CBC€Ta

35

OnTuyeckue npudOpsI U yCTpoCcTBa U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUs

36

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynarel cnenuaibHOU TEOPUU
OTHOCHUTEIILHOCTH

37

OTHOCHUTEILHOCTh OOIHOBPEMCHHOCTH.
33MC)1J'I€HI/I€ BPEMCHHU U COKpAICHUC NJIMHBI

38

OHeprus U UMIYJIbC PEISITUBUCTCKOW
gacTulbl. CBSA3b MAacChl C YHEPTUEU U
UMITYJIbCOM. DHEPTHUs MOKOS

39

Kontponsnas padoraNe3 «Ontrka. OCHOBBI
CIEUAJIBHON TEOPUH OTHOCUTEIIBHOCTH

40

®otonbl. Dopmyna [Tnanka. DHeprus u
UMITYJIbC (OTOHA

41

OTtkpeiTHE U HccienoBanue GortodddexTa.
Omnbitel A. I'. CroneroBa

42

3akoHsbl poTodddexra. YpaBHeHHE
OwunmrenHa s hotoddpdexra. «KpacHas
rpaauiay Gorodddexra

38



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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

43

Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE JECHCTBUE CBETA

44

TexHuveckne ycTpoicTBa U MpaKTHYECKOE
npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/T

45

Mogens atoma TomcoHa. OnbITE
Pesepdopaa mo paccesHUIO 0-4acTHII.
IInanerapnas mozens aroma

46

ITocrynatel bopa

47

W3nyuenue u noriomeHue GOoTOHOB MPH
nepexo/ie aToMa C OJHOTO YPOBHS SJHEPTUH
Ha Jipyroi. Buapl ciekTpoB

48

Perenne 3agau mo reme «DJIeMEHTHI
KBAHTOBOU OIITUKN)

49

BonroBbIe cBOMCTBA YacTul. BoHEI 11e
bpouis. KopryckynsipHO-BOIHOBOU
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
U3IIy4eHHE

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuio coctaBa
PaauoOaKTUBHOTO U3ITyYCHUS

51

CaouictBa anbda-, 6era-, raMMa-u3ITydeHHUS.

BnusiHre painoakTUBHOCTH Ha )KUBbBIE
OpTraHU3MBbI

52

OTkpeITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIW U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3Iy4eHUe

53

OHeprus cBA3U HYKJIOHOB B siaipe. S nepHble
peakuuu. SaepHsid peaktop. [Ipobaemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AIEPHOU SHEPTETUKH

54

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
pErucCTpalny 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cron «@yHaaMeHTaIbHbIE
B3aUMOJICHCTBUS. EqHCTBO pusznueckon
KapTUHBI MUPa»
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3qH0r0 HeOa. Co3Be3nus, sipKue
3BE3/bI, INIAHETHI, UX BUIANMOE ABHKCHUE.
ConHeyHas cucTteMa

56

Comnne. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CosHIA U 3BE3]

57

3BE3/bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE3 156l TVIaBHOUW OCIEI0BATEIILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sporony CoHIIA | 3BE3 ]

58

Muineunsiii [1yte — Hama ["aakTuka.
[Tonoxenue u aBmxenue ConHila B
I'amaktuke. I'anakTuky. Y€pHbIe BIPHI B
s/Ipax rajJjakTUK

59

Bcenennas. Paz6eranue ragaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.
MeraraakTuka

60

Hepemiennsie mpo6ieMbl aCTPOHOMUHI

61

KonTponbaas padotaNe4 «neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

Ob6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMAIILHOM ¥ DTHUECKOH
chepax nesaTebHOCTH YeJIOBEeKa

63

O6o0matomuii ypok. Ponbs u mecto Gpuzuku
Y aCTPOHOMUH B COBPEMEHHOMN HayYHOM
KapTHHE MHUpa

64

O6o6mmaromuii ypok. Pons ¢puznyeckoit
TeOpHH B (HOPMUPOBAHHUN TIPEICTABICHUN O
¢buznyecKkoil kapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUPa B OOLIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O
npupoJie

66

Ob6o6maroree noBTopeHrne. MaruutTHoe
nose. DIeKTPOMarHUTHAS WHAYKIIHS

67

Ob6o6maroree noropenue. OnTuka.
OCHOBBI CIIEIMANEHON TEOPHH
OTHOCHUTEJIBHOCTH

68

O6o6matomee moBroperue. KBanrosas
¢duznka. DIeMeHThl aCTPOHOMUU U
acTpou3uKu
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxoBueB b.b., Corckuii H.H. nmox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

®usuka, 10 knace/ Makumes I'.41., Byxosues b.b., Corckuit H.H. mox pegakiueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narenbctBo «IIpocBemienue
®wusuka, 11 xknace/ Mskues I'.J1., Byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narenbctBo «IIpocBenienue

MeTtoaudeckoe nocobue k yueOuuky M. M. Ileprimkuna, A. W. Banosa. ®usuka 10. bazoBsiii
yposenb/ O. A. Uepnukona, C. H. ['magenkosa, B. B. Kynpssues,

AxunonepHoe ob6mectBo «M3narenberBo «IIpocsenienue»

Meroanueckoe nocodbue k yueonuky M. M. Tlepoimkuna, A. U. Banosa. ®usukal 1. ba3zossrit
yposenb/ O. A. Uepnukosa, C. H. 'nmanenkosa, B. B. KyzapsBues,

AKHI/IOHepHOC O6IJ.I€CTBO «31aTenbpCTBO «HpOCBeH_[eHI/IC»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [{OK
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