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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o (husuke 6a30BOro ypoBHS Ha YPOBHE CpeaHETo 00IIero oopasoBanus pazpaborana
Ha OCHOBE IOJIO’KEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHON IPOIPaMMB,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus y4yeOHoro mpenmera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue TporpaMMel 10 (pu3HMKe HAmpaBleHO Ha (QOPMHUPOBAHHE ECTECTBEHHO-HAYYIHOMU
KapTuHbI Mupa oOyuatommxcst 10—11 kmaccoB nmpu 00ydennn ux Qgusrke Ha 6a30BOM YpOBHE HAa OCHOBE
CHUCTEMHO-/ICSITEIIBHOCTHOTO nojxoaa. [Iporpamma no ¢usnke coorBerctByeT TpedoBanusm ®I'OC COO
K IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METaNpEeIMETHBIM pe3yiabTaraM OOydeHHs, a TaKxKe
YUUTBIBAET HEOOXOIMMOCTh pPEATM3alHUN MEXIPEIMETHBIX CBSI3eH (H3UKH C €CTECTBEHHO-HAYYHBIMH
Y4eOHBIMH TIpeIMeTaMU. B Hell onpenenstoTcsi OCHOBHBIE IIEH W3Yy4eHHs (PU3MKH Ha YPOBHE CPEITHETO
obOmiero oOpa3oBaHMsl, IUIAHUpPYEMble pe3yJbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TpeMETHRIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IJJaHUpPyEMbI€ pEe3yJIbTaThl OCBOEGHMSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

MPEeIMETHBIE PE3YNbTATHI TI0 TOAaM OOyUCHHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

®du3rka Kak Hayka o0 Har0oJiee 001X 3aKOHaX MIPUPO/Ibl, BBICTYIIas B KaUeCTBE y4eOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkaromeM mupe. [IkoapHBIN Kypc
(UMK — CUCTEMOOOPA3YIOIINIA JIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB, TOCKOJBKY (PU3HUECKUe
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUM, U3ydaeMbIX XUMUEH, Ouosoruel, puznueckoi reorpadueit
u actpoHoMueil. Mcnosb30BaHue U akTUBHOE NPUMEHEHHE (GU3NYECKUX 3HAHUM ONpenesseT XapakTep U
pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHUI B chepe IHEPreTUKHU, TPAaHCIIOPTa, OCBOEHHUS KOCMOCA, TOTy4EHUs
HOBBIX MaTEpUAJIOB C 33JaHHBIMU CBOWCTBaMH U JIpyrux. VM3yueHue (pu3uku BHOCUT OCHOBHOW BKJaJ B
(dhopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydJarommxcs, B (OPMHPOBAHHME YMEHUH
IPUMEHATh HayYHbBII METO/1 IO3HAHUS MPH BBIIIOJHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢u3uku Ui ypoBHS CpeaHero o01iero o0pa3oBaHus NOJI0XKEH psiji Uiel, KoTopbie
MO’KHO PaccMaTpUBaTh KaK MPUHLMUIIBI €r0 IOCTPOSHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHl KypcC SIBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHuall U3 BCEX Pa3/iesoB (PM3UKH, BKIHOYAET KaK BOIPOCHI KJIIACCUUYECKOH, TaK U COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Heill Marepuan Kypca (U3MKM OOBEAMHEH BOKpYT
¢usnueckux Teopui. Benymum B Kypce sBisercs (GOpMUpOBaHHE IMPEACTABIECHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzauus MpeanosiaraeT MCIOJIb30BaHUE T'yMaHUTApHOI'O
HoTeHIMana GU3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHSL (PU3HUKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kype Gusnku npezmnonaraet 3HaKOMCTBO C IIHUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peannsyercsi MOCPeCTBOM BBEICHHS SJIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM TEXHUKU M TE€XHOJIOTHH, a
TaKxke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHUECKONH O€3011aCHOCTH.

CrepxHEBBIMHU >JIEMEHTaMH Kypca (pU3MKH Ha ypOBHE CpeiHero oOIiero oOpa3oBaHUs SBISIOTCS
¢u3nueckue Teopuu (popMupoBaHue NPeICTaBICHUIN O CTPYKTYpE HOCTPOSHUSI PU3NUECKON TEOPUH, POTIU
(GyHIAMEHTAJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHHUSX O NPHUPOJE, I'paHHLAX
MPUMEHUMOCTH TEOPH, JJIS ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOIIECCOB).

CuCTeMHO-JIeITETbHOCTHBIN TMOAX0J B Kypce (U3MKM peaau3yeTcs IpexIe BCero 3a Cuér
OpraHu3aluM SKCIIEPUMEHTAIBHON JIeITeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca GpuU3NKH —
3TO HUCIOJIB30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,



KOTOpBIE B IporpaMMe 1o (u3ruke oObeAMHEHBI B OOIIMI CHHCOK YUYEHHMYECKUX MPAKTUYECKUX padoT.
Bbienenne B yka3aHHOM TMEpeyHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JUIi KOHTPOJS M OLIEHKH,
OCYIIECTBISICTCS YYaCTHUKaMHU 00pa30BaTEIbHOTO MPOLIECca UCXOs U3 OCOOCHHOCTEH TNIAHUPOBAHUS H
ocHamieHusi kabunera Qusuku. [Ipu sTOM oOOecmeunBaeTcss OBIAJACHUE OOYYAIOUIMMHCS YMEHUSMHU
MIPOBOJIUTH KOCBEHHbIE M3MEpPEHHs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKMX BEIUYMH U TOCTAHOBKY
OTIBITOB TI0 MIPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpmoe BHUMaHWE YAEISETCS PEHICHHWIO PAcYETHBIX M KAadyeCTBEHHBIX 3aaad. [lpu stom mms
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4H C SIBHO 33JJaHHON (PM3UUECKOI MOJIEIBIO, TO3BOJISIOIINE
MPUMEHSTh M3Y4EHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, TaK M UHTETPUPYS
3HAHUS U3 PA3HBIX pa3/esoB. [ KaueCTBEHHBIX 3aJjad IPUOPUTETOM SBJIIOTCS 3alaHMs Ha 0OBsICHEHUE
poTeKaHust GU3NIECKUX SIBICHUH U MPOLIECCOB B OKPYKAIOIIEH KU3HHU, TpeOyIomIHe BhIOopa (hru3nveckoi
MOJICJH JJISl CUTYaIluH MIPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4aeOHOro mpoliecca 0a30BbI YPOBEHB Kypca (PU3UKK HAa YPOBHE CpEIHEro OOIIero 00pa3oBaHusl OKEH
M3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOmHeTa (DM3WKH WU B YCIOBHSIX WHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYyYHOro IMKiIa. B kabuHere QU3MKM JOJDKHO ObITh HeoOXoaumoe
nabopaTopHOe 00OpYAOBaHUE sl BBIMOJIHEHHWS YKa3aHHBIX B TMpOTpaMMe MO (PHU3HKE YIEHUYECKHUX
MPAaKTUIECKUX pabOT U JEMOHCTPAIIMOHHOE 000pyTIOBaHHE.

JleMoHCTpaImoHHOE 000pya0BaHNEe (POPMHPYETCSI B COOTBETCTBUU C MPUHITUIIOM MHHUMAIIbHOU
JOCTAaTOYHOCTH W 00ECIeunBaeT TOCTAHOBKY MEPEYHCICHHBIX B TMPOrpaMMe MO (PHU3HKE KITFOUEBBIX
JEMOHCTpAIlMid Uil HWCCIEIOBAHUS HM3y4aeMbIX SIBJICHHH H  TIPOIECCOB, OMITMPHYECKUX |
(byHIaMEHTAIEHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopartopHoe o0opynoBaHHE JUIsI YYEHHUYECKUX MPaKTUYECKUX paboT ¢opMupyercss B BHUJE
TEMaTHYECKMX KOMILJIEKTOB M 00ECHEeuMBaeTCsl B pacyére OJHOIO KOMILJIEKTa Ha JIBYX OOY4arOLIMXCs.
Temarnueckne KOMIUIEKTHI J1a00paTOPHOro 000PYIOBaHUS JOJDKHBI OBITH NOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAHNH AaHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B
BHJIe IU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHUS GUBHKHU B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opMupOBaHME HHTEpeca M CTpPEMJIEHUs OOydarolMXcs K HAyYHOMY H3YYCHMIO NPUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEJCTABICHUI O HAYYHOM METO/e N03HAHUA U (POPMUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOILLIEHMSI K OKPYKAIOIIHUM SIBJICHUSAM;

e (opMupOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK Pe3ysbTaTa U3y4eHUs OCHOB CTPOEHUS MaTepHU
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUN OOBACHATH ABJIECHUS C UCIIOJIb30BAaHHEM (PU3MUECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE IMPEJICTABICHUH O poin (U3MKM JUId pa3BUTHUS JAPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHre 3THX Leniell obecredunBaeTcsl pellieHreM CeIylonX 3a7ad B Ipolecce U3ydeHus

Kypca (pU3UKU Ha YPOBHE CPEHEro o0IIero o0pa3oBaHMsL:

e [puOOpeTeHHe CUCTEMbI 3HaHUM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAss MEXAaHUKY, MOJIEKYISIpPHYIO (U3UKY, OSJIEKTPOJAMHAMHKY, KBAaHTOBYIO (H3UKY U
3JIEMEHTHI aCTPOU3UKU;

e (opMupoBaHHE YMEHMHA HPUMEHATh TEOPETUYECKHE 3HaHUs Uil OObSICHEHHUS (PU3MUYECKHX
SIBICHUH B IPUPOJIE U JUTSI IPUHSTHUS MPAKTHUECKUX PELICHUH B OBCEAHEBHON )KU3HHU;

® OCBOEHHE COCOOOB pelIeHHs PA3INYHBIX 33/1a4 C SIBHO 33/1aHHON (PM3UUECKOM MOJIeblo, 33/1a4,
M0/Ipa3yMeBAIOIIUX CaMOCTOATENBHOE CO3/1aHue (PU3NUECKON MOJEIH, aJleKBaTHOW YCIOBUSAM
3aJauu;



e T[OHMMaHWE (PU3MYECKHMX OCHOB M TPHUHLMUIOB JEUCTBUS TEXHHUYECKHUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENLY;
® OBJAJICHHE METOJAaMHU CAMOCTOSITENIFHOTO IUIAHUPOBAHHMS U TPOBEACHUS  (U3UUECKUX
HKCIIEPUMEHTOB, aHajdN3a W HMHTEpIpeTauud HUHPOpPMALUHU, OIpEaeTeHHs JTOCTOBEPHOCTH
IIOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/aHME YCIOBHM Il pPa3BUTUS YMEHUW IPOEKTHO-UCCIENOBATEIILCKOM, TBOPYECKOM
JeSITEIbHOCTH.
Ha m3ydenwue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE cpeHEro o0Iero oopazoBanus oTBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipearaemsrii B mporpamme 1o Gu3MKe nepeueHb 1a00paTOPHBIX U MPAKTHIECKUX PadOT SIBISAETCS
PEKOMEH/IOBaHHBIM, YUYHUTEb JENaeT BBHIOOP MpPOBEACHUS JAOOPAaTOPHBIX PabOT M OMBITOB C Y4ETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYatoINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — HaykKa o npupoze. Haydnbsle MeTonbl MO3HAHUS OKpYyKarolero mupa. Pons skcniepumenTa
¥ TEOPUH B MPOILIECCE MOZHAHUS IPUPOIBI. DKCIIEPUMEHT B (PH3HKE.
MonenupoBanue GpU3NYECKUX SIBICHUN U npoluieccoB. Hayunble runoressl. @u3nyeckue 3aKOHbI U
Teopuu. [ paHUIIBEI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb 1 MecTo ¢u3uku B popMHUpOBaHHH COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B MPAKTUYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe ABkeHHe. OTHOCHTENLHOCTh MeEXaHU4Yeckoro napmkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienne, CKOpOCTh (CpeHSISE CKOPOCTh, MTHOBEHHAsSI CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIMHI Ha OCH CUCTEMBI KoopauHaT. CII0)KEeHHE TTepeMEIICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKeHHE. [ paguku 3aBUCHMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U TIEpEMEIICHUSI MaTePHAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonunueiiHoe nBuxeHue. J[BMKe€HHE MAaTepUATIbHOM TOYKH MO OKPYKHOCTHU C MOCTOSIHHOM MO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHas CKopocTh. llepmoa um dwactoTra oOpamieHusl.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckne ycTpoicTBa M MPaAaKTHUYECKOE TPUMEHEHUE: CITUAOMETD, IBUKEHNE CHAPSIOB, LICTTHBIE
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mojenb cucTemMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMXKCHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue neuxeHus teaa, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAECICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUSI MEXKY NYTSIMU, IPOUJIEHHBIMHU TEJIOM 3a IIOCJIEJ0BATEIbHbIE PABHbBIE
MIPOMEXKYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBH’KEHHH C HaYaIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS ApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTAIBHO.
Tema 2. Junamuxa
[Tpuniun otHocuTensHOCTH ["amunes. [lepsiii 3akoH HeroToHa. MIHEpumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosunmu cwi. Bropoli 3akoH HproToHa a1 MarepuanbHOU
Toukd. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectd. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buapsl Tpenus (moxos, ckoibxeHus, kaueHust). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIBKCHUSA U CUJIa TPCHUA TTOKO. KOB(l)(I)I/IL[I/IeHT TPCHHUA. Cuna COIIPOTHUBJICHUS MPHU ABUKCHUHA TCJIa B
KHUAKOCTHU WUJIM I'a3c.



[TocTynarensHOE ¥ BpamaTeabHOE ABUKEHUE a0COTIOTHO TBEPIOTO TENa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiel. YciloBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: TTOIIUITHUKH, TBUKEHNUE NCKYCCTBEHHBIX
CIYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnoxeHue CHI.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AeopMaIium.

HeBecomocts. Bec Teina npu yCKOpEHHOM MOABEME U MAJICHUU.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKHHE U PE3MHOBOM 00pasiie, OT
ux nedopManuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NmMnynbc maTepuaqbHOW TOYKM (Tesa), CHUCTEMBbl MaTEPHAIBHBIX TOYeK. VMIynbc Ccuiibl
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPAHCHHS UMITyJIbca. PeakTHBHOE IBMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHUH KHHETUYECKON YHEPTUH.

[Torenumanshas osHeprusa. I[loTeHmuanpHas dSHeprus ynpyro neGOpPMHUPOBAHHOW MPYKHHBI.
[ToTennmanpHas 3HEprust Teaa BOIN3M NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHIMAIbHBIE CHIIBL. CBSA3b pabOTHl HEMOTEHIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckue ycTpoiicTBa U MPAaKTUYECKOE MPUMEHEHUE: BOJIOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCOMOTHO HEYIPYroTo yaapa ¢ HOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPruH Tejla Ha IpuMepe
PaCTsKEHUS PE3UHOBOTO XKI'yTa.

Pa3nes 3. MoaekyisipHasi puznka ¥ TepMOIMHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe nsmwxkenue. nddy3us. Xapakrep ABUKEHHUS U B3aUMOJICHCTBHS YacTHII BemlecTBa. Mozaenu
CTPOEHHS r'a30B, JKUAKOCTEH U TBEPABIX TeN U 0ObSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITUX MOJIENIEH.
Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosHHas ABoraapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUUECKON TEOPUH UIEAIBHOTO
ra3a. AOCOJIIOTHas TeMIepaTypa Kak Mepa cpeHel KWHETUYECKON SHEPriuH TEIIOBOTO IBHKEHHSI YaCTHII
raza. [llkana Temnepatyp KenbBuHa. ['a3oBble 3akoHbBL. YpaBHeHue MenneneeBa—Knanelipona. 3akoH



HaneroHa. M3omporiecchl B HIEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEeJCTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, GoTorpaduu MOJICKYT OPraHUYeCKUX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Moens OpOYHOBCKOTO JIBUKCHHUSI.

Mopens onbita Lltepua.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HI€aTLHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenne Macchl BO3QyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTo rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuaeckas cucteMa. BHyTpeHHSST SHEPTUSI TEPMOIMHAMUYECKONW CUCTEMBI U CITIOCOOBI €€
n3meHenus. KonmmaecTBo TemioTs! 1 pabota. BHyTpeHHsIst SHEPTHs 0THOATOMHOTO HJeaTbHOTO Ta3a. Buapl
TeIUIoNepeiau: TEIUIONPOBOAHOCTh, KOHBEKILIMS, H3JIydeHHe. Y7enbHas TelIOoEMKOCTh BEIIECTBa.
KonuuecTBo TETIIOTH Mpu TeMyionepeaaye.

[Tonsatue 06 aguadbaraom nporecce. [lepBriii 3akoH TepMoauHaMUKU. [IprMeHeHne nepBoro 3akoHa
TEPMOJUHAMUKH K u3ompoieccam. ['padudeckas naTepnperamus padboTsl rasa.

Brtopoii 3akoH TepmoanHamMukyu. HeobpaTuMOCTh IPO1IECCOB B MPUPO/IE.

Tennoseie MamuHbl. [IpuHIMNBI ACHCTBUSA TEIJIOBBIX MammuH. [IpeoOpa3oBaHus HSHEPrUH B
TeroBbIX MamuHaxX. KoaddumuenT moneznoro nerictBus temioBoit mamubbl. [lukn KapHo um ero
KO3(PHUITMEHT MOJIE3HOTO NEUCTBUS. DKOJOTUUECKUE TTPOOIEMBI TEIIJIOIHEPTETHUKH.

Texnuueckue ycTpoWcTBa M MNPAKTUYECKOE NPUMEHEHHUE: ABUTaTelb BHYTPEHHETO CrOpaHUS,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPTHM TeJa MPU COBEPIICHUU pabOThI: BbUIET MPOOKU U3 OYTHUIKH MOA
JIeCTBHEM  CXAaToro BO3[yXa, HarpeBanue »ddupa B JIaTyHHOH TpyOke TyTéM  TpeHus
(BUIIEOAEMOHCTpAITHS).

W3menenue BHyTpeHHEH sHepruu (TemIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PACHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue ynenbHOM TeMI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuiecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. lcmapenwe u kumneHwe. AOCONIOTHASE U OTHOCHUTEIbHAS
BIQXHOCTh BO3AyXa. HacelleHHbIH map. VYaenpHas TemioTa mNapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIepaTypbl KUIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUSI CBONCTB KpUCTAIIOB. JKukue
kpuctamisl. CoBpeMeHHble MaTepuanbl. [naBnenne u kpucrannuzauus. YaenbHas TEIIOTa IUIABJICHUS.
Cybnumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoilcTBa M MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaTOPUMETP,
TEXHOJIOTMH MOJYyYEHUsI COBPEMEHHBIX MaTepUajIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX MTAPOB.



Kurenue npu MoOHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenue HarpeBaHus U IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3MepeHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

Pazjen 4. DiaekTpoanHnamMuka

Tema 1. Inekmpocmamuka

OnexTpuszanus Ten. DieKTpudeckuil 3apsn. JBa Buma anekrpuueckux 3apsaaoB. IIpoBoanHukw,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouedHblit a5ieKTpUUeCKuii 3apsi. DIEKTPUUECKOE T0JIE.
HanpspxkéHHOCTh  3nekTprueckoro mosd. lIpyHmMnD cyneprno3unuu 3IeKTpudecKux mnojed. JIlunum
HaNpsLKEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratuueckoro mnoss. [loreHuman. PazHocts morteHiumanoB. IIpoBoaHuku u
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J[ManekTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. Konnencarop. DeKTpo€MKOCTb INIOCKOTO KOHJEHCATOpa. DHEPTUsl 3apsyKEHHOTO
KOHJIEHCATOpA.

Texnuueckne ycTpoWcTBa U MPaKTUYECKOE MNPUMEHEHHE: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoCTBO M MPUHLMIT JEUCTBUSA SJIEKTPOMETPA.

B3anmoeiicTBre HadIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOAHMKH B 31EKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPa OT IUIOIIA/IA TUIACTUH, PACCTOSTHUS MEXKY
HUMM U TUAIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paznuunplx cpedax

DNEeKTpUYECKUM TOK. Y CIIOBUSI CYLLIECTBOBAHUS 3JIEKTPUUYECKOT0 ToKa. Mictounuku Toka. Cua Toka.
[TocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa Juist ydacTka Lenu.

DNEeKTpUYECKOE CONPOTUBIIECHUE. YIEIbHOE CONpOTHUBICHHE BemlecTtBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoynas—Jlenna. MoOmHOCTb 3J1eKTpUYECKOr0 TOKA.

ONEeKTpOABMKYIAsl CUJla U BHYTPEHHEE COIIPOTUBIICHUE MCTOYHUKA TOKA. 3aKkoH OMa JUIsl MOJIHOM
(3aMKHYTOM) 2nekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

ONeKTpOHHAs MPOBOJAUMOCTb TBEPIABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHBIIEHUS METAJUIOB OT
TeMIeparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoanuku. CoOCcTBEHHAs! U MPUMECHAs! POBOAUMOCTD MOJIYNIPOBOJHUKOB. CBolicTBa p—N-
nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKUI TOK B PAaCTBOPAX U pacIuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHUECKAS TUCCOLUALIMSL.
OneKTpoans3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psan. Mosnus. [lnazma.



TexHuueckne ycTpoWcTBa M NPAKTHYECKOE IIPUMEHEHUE: aMIIEpMETpP, BOJBTMETP, pPEOCTarT,
MCTOYHHUKH TOKa, JJIEKTPOHArpeBaTEeIbHbIE HPUOOPHI, 3IEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COINPOTHUBIJICHUS, BaKyyMHBIH JHMOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJYMPOBOJAHUKOBBIA HOJ,
rajJlbBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMUSL.

3aBUCUMOCTb CONPOTHUBIJICHUS LUJIMHIPUUECKUX POBOJHUKOB OT JUIMHBI, IUIOIIAIN IIONEPEYHOTO
CEUEHHUs U MaTepuaa.

CMeniaHHO€ COeIMHEHUE TPOBOTHUKOB.

[Ipsimoe n3mepenue 3MeKTpoABUKYIIEeH cuibl. KopoTkoe 3aMblkaHK€e ralbBAaHUUYECKOTO 3JIEMEHTa U
OIICHKAa BHYTPEHHEr'0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ IpOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMeIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHUJIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUSL.

HaGnronenue anexkrponusa.

MexnpeamerHblie CBSI3U

Nzyuenune xypca ¢puszuku 6a30Boro ypoBHs B 10 Ki1acce OCyImECTBISIETCS ¢ YIETOM COACPKATETHHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTuKH, OUOJIOTHH, XMMHH, Feorpaduy U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBI3aHHbIE C M3y4YEHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBICHUE,
HayyHbl (akT, rumnoresa, (Qusnueckas BeNIWYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE, OSKCIEPUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: peuieHUEe CHUCTEMbl ypaBHEHUH, JuHEiHass (QyHKuus, mapaboia, runepOosia, UX
rpaduku ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanndyeckoe ABMKEHHE B KUBOUM mpupone, nuddysusi, 0cMoC, TEII0O0OMEH KHUBBIX
OpraHu3MoOB (BU/IbI TEIUIONEPEIauU, TEIIOBOE PABHOBECHE ), HIEKTPUUECKUE SBIICHUS B )KHUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ta30B, JIEKTPUUYECKHE CBOMICTBA METAJUIOB,
ANEKTPOJUTUYECKAS TUCCOLUALINS, TaTbBAHUKA.

l'eoepagpus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeodbpazoBaHue JABIKEHUH C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOAIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JAPYTHE),
JIBUTATENh BHYTPEHHET 0 CrOpaHus, apoBasi TypOuHa, OITOBOM XOIOAUIBHUK, KOHIUITUOHEDP, TEXHOJIOTUN
MOJIY4YEHUs COBPEMEHHBIX MaTepUaioB, B TOM YHCIE€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs  3all[UTa, 3a3eMJICHHE DIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH IpPUHTED,
AIIEKTPOHArpeBaTENbHbBIE MPUOOPHI, DTEKTPOOCBETUTENbHBIE TPHUOOPHI, raTbBaHHUKA.

11 KJIACC

Pasnen 4. DuekrpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHumMHAA UHOYKUUA
[TocTosiHHBIE MarHuUTHL. B3auMojelcTBHE MOCTOSIHHBIX MarHWTOB. MarautHoe moje. Bekrop
MarHuTHOM WHAYKUWU. [IpUHIMI CyNeprno3ulud MAarHUTHBIX MMOJel. JIMHWM MarHUTHOW WHIYKIIHH.
KapTtuna nuHuit MarHuTHOW UHAYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.



MaruutHoe 1noJjie IpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUHA MHIYKIHMHA MAarHUTHOTO TOJISI AJIMHHOTO
IIPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTyIIKU ¢ TOKOM. OmbIT Opcrena.
B3anmoeiicTBre NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJ1yJIb U HaNpaBJICHHUE.

Cuna JlopeHua, e€ mMoaynb W HampaBiieHHe. [[BHKeHHE 3apspDKEHHOW YacTUIBI B OJIHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue 31eKTpOMarHuTHOM MHAYKIMU. [I0TOK BEeKTOpa MarHUTHOM MHAYKLUMHU. DIIEKTPOIBIKYIIIAS
CWJIa MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Papasest.

BuxpeBoe 3nexTpuueckoe mosie. DJIEKTPOABWKYIIAs cujla UHAYKIUU B IPOBOJAHUKE, ABMKYILIEMCS
MOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DJIEKTPOABIKYIIAS CHJIa CAMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KATYLUIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MarHUThl, 3JIEKTPOMAarHUThI,
AJIEKTPO/IBUTaTeNb, YCKOPUTEIHN AJIEMEHTAPHbBIX YaCTHILl, UHAYKLIHOHHAS MeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIUA MarHUTHOTO TMOJIS.

B3anmopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME ANEKTPOMArHUTHOW HHAYKIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD IEKTPOBMXKYILEH CHIIBI MHAYKIIMHU OT CKOPOCTH U3MEHEHHNSI MATHUTHOTO MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS 311€KTPOMArHUTHOM UHIYKIIMH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebatenpHas cucrema. CBoOOaHBIC MeXaHWUYECKHE KojieOaHus. ['apMOHMUYEcKHe KoJieOaHUsI.
[lepuon, yactora, ammuutyna u ¢asza xoneOanuid. [IpykMHHBIA MasTHUK. MaTeMaTH4eCKHil MasTHUK.
YpaBHeHHE rapMOHHYECKUX KoJieOaHul. [IpeBpalenrue sHepruy Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebartenbublit kKoHTYp. CBOOOJHBIE STIEKTPOMArHUTHBIE KOJICOaHUs B HJI€AIbHOM K0JIe0aTeTbHOM
KOHTYype. AHAJIOTUS MEXAY MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU Kojebanusamu. @opmyna Tomcona.
3aKoH COXpaHEeHHsI SHEPTUU B UACATHLHOM KOJIebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KonedaHusX. BeiHyk1eHHbIe MexaHUeckue Konebanus. Pesonanc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMUSI.

[lepemennbiii Tok. CHHYCOMAANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTh TIEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSOKEHU L.

Tpanchopmarop. IlpouwsBoacTBo, Tmepemaya U MOTpeOlieHWE  AIEKTPUUYECKOW  DHEpPrHM.
DKOJIOTUYECKHUE PUCKH MPU IPOU3BOJICTBE 3IEKTPOIHEpruu. KynbTypa UCIOIB30BaAHMS SJIEKTPOIHEPTUU B
MOBCEIHEBHOM KM3HH.

TexHuueckre ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHME: SIIEKTPUUECKHIl 3BOHOK, TE€HEpaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu



HccnenoBanne mnapaMeTpoB KojeOaTeabHONW CHCTEMBl (NPYKUHHBIA WM MaTeMaTHYECKHM
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3onanca.

CB00O0IHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmel (3aBUCUMOCTH CHJIBI TOKA M HAINPSDKEHUS OT BPEMEHH) ISl SJIEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHHWU PE3UCTOPa, KATYIIKA HWHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOAHUH Tpy3a Ha HUTU OT JUIMHBI HUTH U MACChI
rpysa.

HccnenoBanne mepeMeHHOr0 TOKa B ILIENMM U3 IMOCJIEN0BATEIbHO COETUHEHHBIX KOHJEHCATOpa,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

MexaHu4ecKkue BOJIHBI, YCIOBUs pactipoctpanenus. [lepuoa. CKopocTs pacpoCTpaHEHUs U ITHHA
BoJiHBL. [lomepeunsie U PO 10IbHBIC BOTHBL. MIHTEepdepeHnusa u Audpakiius MeXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIC BOJHBL. Y CIIOBHS M3TYYCHHS 3JIEKTPOMarHUTHBIX BOJIH. B3auMHas opueHTammst
BektopoB E, B, V B anexkrpomarHutHOi BosiHE. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
npenoMiieHue, moyisipusanus, rudpakius, nareppeperus. CKOpoCcTh IEKTPOMArHUTHBIX BOJTH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3neKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUKIBI pagroCBA3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckne ycTpoHCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEIWLIMHE, pajgap, paJIuONpPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpaxxeHus U IpeaoMIICHUSI MEXaHUYECKIX BOJIH.

Habmonenue nntepdepeHunu u Juppakiiui MEXaHHUYECKHUX BOJIH.

3BYKOBOHM pPEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHMIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE, MOJIIpU3alus,
mudpakius, HHTepQepeHIIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsimonuHeliHOE pacmpocTpaHEHHE CBeTa B OJHOPOAHOM cpexe. Jlyu
ceera. ToueuHbll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA MMOKazaTeidb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yrol MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxHbIi cocTaB 6enoro ceera. LBer.

Cobuparomue U paccerBaromue TUH3bL. ToHKas nrH3a. DOKYCHOE pacCTOSHUE M ONITUYECKas Chila
ToHKOU nuH3BL. [locTpoenne n3o0pakeHuit B COOMPAIOIINX U pacceuBaronuX JuH3ax. opmyrna TOHKOM
JIMH3BL. YBEIMYEHUE, 1aBa€MOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.



BonnoBas ontuka. MHTepdepenums cBera. KorepeHTHbIe HCTOUYHUKH. YCJIOBHS HAOIIOACHUS
MaKCUMyMOB W MHHUMYMOB B HHTEP()EpPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus csera. Audpaxnuonnas pemeérka. YcioBue HAOMIOJCHUS TJIaBHBIX MaKCHMYMOB IPH
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

Texauueckue ycTpoiicTBa M MPaKTHIECKOE IMPUMEHEHHE: OUYKH, JIyTa, (hoToanmapar, mpoeKInOHHBINA
ammapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOU/T.

Jlemoncmpayuu

[IpsimosimHeitHOE pacnipocTpaHeHHE, OTPaKEHUE U NpeioMiIeHHe cBeTa. OnTH4ecKue npruoophl.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nuntepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue cekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienAJILHONH TEOPHUH OTHOCHUTEILHOCTH
['panuubpl NPUMEHUMOCTH  KJIAacCMYeCKOW MexaHuku. [locTymarel cnenualibHOM — TEOpHH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyme, MPHUHIMI OTHOCUTEIHHOCTHU
DUHIITENHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe]JIECHHE BPEMEHHU U COKPAILlEHUE JTHHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBIL.
CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA C €ro YaCTOTONU. DHEPrUs U UMITYIIbC (DOTOHA.

OtkpeiTue u uccnenaoBanue (orosddekra. OmbiTel A. I'. CroneroBa. 3akonsl (orodrddexra.
VYpasuenue DitamreitHa 11 porodddexra. «Kpacnas rpanuna» Gorosrdpdexra.

JlaBiienue cBeta. OnbiTel I1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoicTBa W MpaKTUYECKOE MpUMEHEHHe: (HOTOINEMEHT, POTONATUUK, CONTHEUHAS
Oarapesi, CBETOHO/.

Jlemoncmpayuu

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -yactuil. Ilnanerapnas mojaens
atoma. [loctynarel bopa. U3nyuenune u mornomenue GpOTOHOB MpU MEpPEXoe aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cektpoB. CIEKTp YpOBHEHM SHEPTUHU aToMa BOJIOPO/IA.



BonnoBsble cBolicTBa yactull. Bosnel ne bpoiinsa. KopnyckymnsipHO-BOJIHOBOH Tyaan3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue yCTpONCTBAa U NMPAKTUYECKOE NPUMEHEHME: CIIEKTPAIbHBIN aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Habmoienne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOeHUs sapa. OTKpbITHE PaO0aKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa paauoakTUBHOTO u3mydeHus. CBoiicTBa anbda-, 6era-, ramMmma-
u3NyyeHus. BiusHue paanoakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OTtkpbiTHE NTPOTOHA U HeWTpoHa. HyknonHas monens siapa ['eitsendepra—lBanenko. 3apsy sapa.
Maccosoe uucio siapa. M3otomsl.

Anbda-pacnaz. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amMma-uzmydeHwe. 3aKkoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.

AnepHbie peakuuu. Jlenenre U CUHTE3 SAEp.

SAnepusiit peaktop. Tepmosinepusiii cuHTe3. [IpoOnembl U MEpCHEKTUBBI SACPHOW SHEPrETHKH.
DKOJIOTHYECKHE aCMEKTHI SIIEPHON IHEPTETHKHU.

DyieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

Mertoab! HAOIIOAEHHUS U PETUCTPALIUH 2JIEMEHTAPHBIX YaCTHLL.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO u3nyuecKkoi KapTHHBI MUpA.

TexHuyeckre ycTpouCTBa U MPaKTUUYECKOE NMPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, saepHbIid
peakTop, atToMHasi 6omo0a.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomuol
HccnenoBanue TpekoB 4acTil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Otansl pa3BUTHA acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKCHHE.

CoHeyHast cucreMa.

Counnne. CosiHeuHast akTUBHOCTb. Mctounuk sHeprur CosHIa M 3BE31. 3BE3MBI, UX OCHOBHBIC
XapakTepUCTUKU. JlMarpamMma  «CHEKTpajbHBbIA  KJIacC —  CBETUMOCTBbY».  3BE3JbI  TJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTB» I 3BE3J TJIaBHOM ITOCJIEIOBATEILHOCTH.
Buyrpennee ctpoenue 3B€31. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKACHUHU U 3Boonnu CoHIA U
3BE3. OTamnbl )KU3HU 3BE3I.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenune Connua B ['anaktuke. TUIBI TaJlaKTHK.
Papnoranaktuku u kBasapbl. YEpHbIE IBIPBI B Apax rajJakTHK.

Bcenennas. Pacimpenue Bcenennoil. 3akon Xa06ma. PazOeranue ramaktuk. Teopust Bonbmioro
B3pbIBa. PesKTOBOE H3IIydeHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMHUH.

Yuenuueckue nabniooenus



HabGmonenuss HEBOOPYKEHHBIM TJIA30M C HCIHOJIB30BAHWEM KOMITHIOTEPHBIX MPUIIOKEHUH IS
OTIpe/IeNIeHUs TIOJIOKEHU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qust CeBepHOro
IIOJTyLIapHsl U SIPKUE 3BE3 /L.

Habmonenus B Teneckon JIynsl, uianer, Minewnoro Ilyru.

O0o0maroniee NoOBTOpPeHUE

Ponp pu3uku um acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTUYECKOW, COLMATBHOW M ITUYCCKOU
cdepax IesTeTBHOCTH YEIIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOH KapTHHE
MUpa, pOJb GU3NIECKON Teopur B (GOPMHUPOBAHUM MPECTABICHUN O (PU3HMUECKON KapTUHE MHpPA, MECTO
(bu3nYecKoil KapTHHBI MHpa B OOIIEM pSIy COBPEMECHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O
IIPUPOJIE.

MexnpeameTHble CBSI3U

Nzydenne xypca puzuku 6a30Boro ypoBHs B 11 Kitacce OCymIeCTBISETCS ¢ YYETOM COIEPKATEITBHBIX
MEXIIPEMETHBIX CBSI3eH ¢ KypcaMH MaTEMAaTHUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule nousimusi, CBA3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
HaydHbId akT, TUNOTe3a, (¢uU3NUEcKas BEJIMYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, HKCIIEPUMEHT,
MOJENIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKUE (PYHKIMH: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl M HX MPOEKIUU Ha OCH
KOOPJMHAT, CJIO)KEHHWE BEKTOPOB, MPOU3ZBOJHBIC DJIEMEHTAPHBIX (YHKIUN, TpPHU3HAKA TOJ00us
TPEYroJbHUKOB, OIpe/IeleHHE MIIOMAIN MIOCKUX GUTYyp U 00bEMa Tell.

buonocus: snextpuyeckue SBICHHS B JKUBOM mNpupoje, KojeOaTeslbHbIE ABIKEHUS B KHBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B KUBOUW MPHUPOJIEC, ICHCTBUE paHaIlii Ha )KUBBIC OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTAJIMYEcKas CTPYKTypa TBEPABIX Tesl, MEXaHU3MbI
00pazoBaHMs KPUCTAUIMUECKONU PEIIETKH, CICKTPAIbHBIA aHAJIU3.

l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3alie)kKM MArHUTHBIX Py, (QOTOChEMKA 3eMHOU
MTOBEPXHOCTH, MPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonocus: JNVHUM DIIEKTpOIlEpeAad, TIEHEpATop NEPEMEHHOIO0 TOKA, JJIEKTPOJBUTATEINb,
WHIYKITMOHHAS TIeYb, pajap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieub, MpoeKIIMOHHBII
anmnapart, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «®Pusmka» Ha ypoBHE cpemHero oodmiero oopasoBaHus (0a30BbIi
ypOBeHB) JOJIKHO 00ecIIeYnTh AOCTHXKCHUC CIICAYIOIIUX JJUYHOCTHBIX, MCTAIIPCAMCTHBLIX U MPCAMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS Y4eOHOTO TpeameTa «DU3uKay JOIKHBI OTPaXaTh TOTOBHOCTH
U CIIOCOOHOCTH O0YYarOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAllMd, TIO3UTHBHBIX BHYTPCHHHUX YOCKICHHHA, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIBITa W OMBITA
JEeSITEILHOCTH B TIPOIIECCE pealIM3allii OCHOBHBIX HAIIPABJIICHUN BOCITUTATECIIEHOUN JEATEIHHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKJIAHCKON TO3MIMH OOYJAIOIMIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

MPUHATHE TPATUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIHLHOCTh B HHTEpECaX TPakKIaHCKOTO OOIIECTBA, YIaCTBOBATh
B CAMOYTIPABJICHHH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHU C WX (DYHKIUAMHU U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSIM POCCUUCKHUX YUYEHBIX B
o6sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 U NPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K pasnu4HbIM cepam mnpodeccrnoHaNbHON AeSITeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(bu3MKON M TEeXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP OynyIieil mpodeccuu U pearn3oBbIBAThH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHuUI0 i caMO00Opa30BaHUIO B 00J1aCTH (DU3HKHU HA TPOTSKEHUH
BCEH KM3HU;

6) 3K0JI0rHYeCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH FKOJOTHUECKOI KYIbTYpPhI, 0CO3HAHHE TTI00ATHHOTO XapaKTepa YKOJIOTHUECKUX
npobiuem;

IUTAHUPOBAHUE M OCYIIECTBICHUE JIEHCTBUI B OKpYXKAIOIIEW cpele Ha OCHOBE 3HAHUs Ielei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciupeHue OMbITa AeATeIHbHOCTH SKOJIOTUYECKOI HAMPaBIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHU T
no ¢usuke;

7) HeHHOCTH HAYYHOI'0 MO3HAHUS:



cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOW JIESITEIbHOCTH, TOTOBHOCTh B TMPOIECCe H3YUCHHS (PU3HMKU
OCYIIECTBIISITh MPOCKTHYIO U MCCIIC0BATEIBCKYIO ACATSIBHOCTh UHIMBHIYaIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTEIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIeNIATH IIeNTU IeATSILHOCTH, 331aBaTh MapaMeTphbl U KPUTEPUH UX JTOCTHKCHHS,

BBISBIIATH 3aKOHOMEPHOCTH M MTPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3NUECCKHUX SBICHUSIX;

pa3pabarTbiBaTh IUIAH pEIICHUS MPOOJIEMBI C YYETOM aHajIM3a HMEIOIIUXCS MaTepPHAIBHBIX M
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEJSIM, OIICHUBAThH
PUICKH TTOCIIEICTBUH IS TEILHOCTH;

KOOPAWHUPOBATH M BBHITIOIHSITH paOOTY B YCIOBHSX PEATBHOTO, BUPTYAIbHOTO 1 KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKue AeiicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHATHSIMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIQJIETh HaBBIKAMH YUEOHO-UCCIIEIOBATEIBCKONW W MPOCKTHOW JEATEIHHOCTH B O0JIACTH (U3UKH,
CTIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIFHOMY ITOMCKY METOJIOB PEUIeHUs 3amad (U3NIeCcKOTO
CoJIepKaHUs, IPUMEHEHUIO PA3JIMUHBIX METOJIOB TO3HAHUS;

BIAQJeTh BHUJAMHU JIEATEIBHOCTH II0 IMOJYYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpeTaluy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX Y4€OHBIX CUTYaLUAX, B TOM YHCJIE TP CO3/IaHUH YUE€OHBIX
MPOEKTOB B 00J1acTH (PU3UKH;

BBISBJIATE IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3a/ady, BBIJBUIaTh TMIOTE3y €€
pelleHus, HaxOQUTh apryMEHThl JUIsl J0Ka3aTesbCTBAa CBOMX YTBEP)KICHUHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH pELLCHHUS;

aHAJM3UPOBATh IOJYYEHHBIE B XOJE PEIIEHUS 3a7add Pe3ylbTaTbl, KPUTUYECKU OLICHMBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMyIHpoOBaTh COOCTBEHHBIE 3a7aull B 00Pa30BaTEIbHON AEATEIBHOCTH, B TOM YHUCIIE
IIPU U3YYEHUU (PUBUKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN ONBIT;

YMETh NEPEHOCUTh 3HaHUS 10 (PU3UKE B IPAKTUUYECKYIO 001ACTh )KU3HECATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBbIE UJICH, MPEAIaraTb OPUrHHAIbHbIE [IOJIX0AbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33aJjauHl, JOMYCKAIOLUE aJIbTEPHATUBHBIEC PELLICHMS.

Padora ¢ undpopmanueii:

BJIaJIeTh HABBIKAMHU TMOJIydeHHs] WH(pOpMaIMU (U3HMUECKOTO COAEP)KaHUS U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIILHO OCYILECTBIIATH MOUCK, aHAITU3, CHCTEMATU3AIMI0 U MHTEPIIPETALMIO HH(POPMALIUU
pa3NUYHBIX BUJOB U (GOPM NPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

UCIOJb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMHA B pelIECHHH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 33124 ¢ COOJII0ICHHEM TpeOoBaHHUI SPrOHOMUKH,
TEXHUKH O€30IacCHOCTH, TUTHEHBI, PECcypcocOepeKeHHs, MpPaBOBBIX M OSTHYECKUX HOPM, HOPM
nH(pOPMAIIMOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJEpKaHUs B pa3IMuYHBIX (Qopmarax ¢ y4€TOM Ha3HAYEHHUs
nH(OpMAIIUY U LIENeBOH ayIuTOpHH, BEIOUpasi ONTUMAIbHYIO (OPMY MPEACTABICHUS M BU3YaTU3aI1H.



KoMMmyHnKaTHUBHBIE YHUBEPCAJIbHBIE YUeOHbIe /1eliCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacmno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaTbHON pabOTHI;

BEIOMPATH TEMATHUKY M METOBI COBMECTHBIX JISHCTBUI ¢ YYETOM OOIIMX HHTEPECOB U BO3MOYKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IIPUHUMATD 1I€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTUKEHHIO: COCTABJIATH IIaH IEHCTBUH, paclIpeesaTh POJIU ¢ YUETOM MHEHUH YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W Ka)XJOI0 Yy4YacTHHKA KOMaHIbl B OOLIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJEU C TMO3UIMKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETHUECKOE IOBEIEHUE B PAa3IMUHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIEe YyHUBeEpCcaibHbIEe Y4eOHbIE 1eHCTBHS
Camoopranuszaums:

CaMOCTOSITENIBHO OCYIIECTBIIATH [T03HABATEIBHYIO JESTENLHOCT B 00J1aCTU (PU3UKH U aCTPOHOMMUH,
BBISIBJISITH POOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTAaBJIAThH IJIaH PEHICHHs paCUETHBIX M KAUECTBEHHBIX 33/1a4, IJIaH BHIMOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JIeNIaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO SPYIUIMH B 001acTd (U3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B IEATEIILHOCTbD, OLIEHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJISIM;

BIIaJIETh HaBBIKAMH TIO3HABaTENIbHOM pedrekcuu Kak OCO3HaHMsI COBEpUIaeMbIX JEHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI pepiieKCHU I OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce gocTHkeHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOTPaMMBbI 0 (pr3MKe 11l ypOBHS
cpeaHero ooOmero o6pa3oBaHHs Yy OOYYalOIIMXCS COBEPUICHCTBYETCS SMOLIMOHAJBHBIN HHTEIUIEKT,
Ipearnosararuil chopMUPOBAaHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAILHOE COCTOSIHME, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBeJICHHE, CIOCOOHOCTh a1allTUPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHMBAlMU, BKJIIOYAIOUICH CTpEMIIEHHE K JTOCTH)KCHHUIO LIETIH M YCHEeXy, ONTUMH3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATH UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUICH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHMX, YYUTHIBATDH
€ro IpHU OCYIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAIBHBIX HaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTh BHICTPAaWBaTh OTHOLICHHUS C IPYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xonmy oOy4uernust B 10 kjacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOUN HAyIHOM
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YUYCHHBIX (U3UYECKHUX MOJIEIe: MaTepHalbHas TOYKa,
WHEepIMadbHas CUCTeMa OTcuéra, abCOJIOTHO TBEPIIOE TENIO, MICATbHBIN ra3, MOJCIU CTPOCHUS Ta30B,
KUJKOCTEN U TBEPABIX TEJl, TOUCUHBIN JEKTPUUCCKUN 3apsil IPU pelieHnr (PU3NYecKux 3aad;

pacro3HaBaTh (pu3MyecKue SBJICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOpHUHU CTPOCHUS BEIIECTBA U DJIEKTPOJAVMHAMUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJMHEHHOE IBIDKEHHE, CBOOOTHOE IMaJeHHue TeJ, IBIKEHHUE IO OKPYKHOCTH,
WHEPIUs, B3auMoieiicTBrE Tel, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEN U TBEPIBIX TE,
M3MeHeHne 00bEMa Tell MPU HarpeBaHuM (OXJIAXKACHUH ), TETUIOBOE paBHOBECHE, UCTIAPEHHUE, KOHICHCAITUS,
IJIaBJICHUE, KPUCTAJUIM3AlMs, KUIIEHHE, BJIAXHOCTh BO3]/lyXa, MOBBINICHHWE JABJIEHUS Ta3a MpPH €ro
HAarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY MapamMeTpaMH COCTOSIHHS Ta3a B HM30IpoIleccax,
ANEKTPU3aLHUs TeJl, B3aUMOICHCTBUE 3aps0B;

OMKCHIBaTh MEXaHMYECKOE JBIKEHHUE, HCIOJIb3YyS (PU3NYECKHEe BEJIWYHMHBI: KOOpJIMHATa, MYTh,
IepeMelIeHue, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIa, WMITYJbC Tela, KWHETHYECKas SHeprus,
MOTEHIIMATbHAS SHEPrusi, MeXaHu4yeckass paboTa, MexaHW4yeckasi MOIIHOCTh; MPH OMHMCAHUU NPABUIHHO
TPakTOBaTh (PU3UYECKUI CMBICI HCHOJIb3YEMbIX BEIWYMH, MX OOO3HAUEHHUS W €IWHUILbI, HAXOAUTH
(bopMyIibl, CBSI3bIBAIONINE JAaHHYIO (DU3UUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OMHCHIBATh M3YYCHHBIC TEIUJIOBBIE CBOICTBA TEJ W TEIUIOBHIE SBIICHUS, MCHOJB3Ys (U3HUecKue
BEJIMYMHBIL: JABJICHUE Tra3a, TEMIIepaTypa, CPEeIHss KUHETUYECKas SHEpPrusi XaOTHUUECKOTO ABMKEHUS
MOJIEKYJI, CPEeITHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHS dHEPTUs, paboTa
ra3a, Ko3QpQUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO JIBUrATENsl; IPU OMUCAHUM MPABUIBHO TPAKTOBATh
(bu3NYeCKUil CMBICI HCIOJIb3YEMbIX BEIUYHH, UX OOO3HAYeHHsS M EAMHHUILIBI, HAXOJUTh (OPMYIIHI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OTHCHIBATh U3yYCHHBIE AJIEKTPUUECKHIE CBOKMCTBA BEIIECTBA U AIEKTPUUYECKUE SBICHHUS (ITPOLIECCHI),
UCIOJIb3YS (PU3UYECKUE BEIHUMHBI: SJICKTPUUECKUN 3apsl, dJICKTPUUYECKOE MOJe, HANPsHKEHHOCTD OIS,
MOTEHIIMAJ, PA3HOCTh IMOTEHIIMAJIOB;, NPU OIMUCAHHHM NPABHIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, UX 0003HAYEHUS M €IUHMUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(U3MYECKYIO BETUUUHY C IPYTUMU BETUYUHAMU;

aHaAIM3UPOBATh (U3NYECKHE MPOIIECCHl U SIBICHUS, UCTONb3Yd (PU3NUECKHe 3aKOHBI U MPUHIUIIBI:
3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MEXAHUYECKON IHEPTUH,
3aKOH COXpPaHEHUsI WMIYJbCa, MPHUHIMUI CYNEPHO3ULMHM CHJI, MPUHIUII PaBHOMNPABUS WHEPIUATbHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHMS BEIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpeIHell KMHEeTHYECKON SHEePTruu TEIJIOBOTO ABMKEHUSI MOJEKYN C aOCONIOTHOM TeMIlepaTypoi, MepBhIii
3aKOH T€PMOJIMHAMUKH, 3aKOH COXPaHEHUs IEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pazinyaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYEeCKOE BBIPAKEHUE U YCIOBHS (TpaHHUIIBI, 00JIacTH)
MIPUMEHHUMOCTH;

OOBSCHAT, OCHOBHBIC MPUHIMIBI ACWCTBHUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOMUCTB;
pa3nuyaTth yCIOBHS MX O€30MAaCHOTO MCTIOIH30BAHUS B MOBCEAHEBHOW KU3HU;



BBIMIOJIHATh ~ SKCIIEPUMEHTHl MO HCCICNOBAaHMUIO (HU3MYECKUX SIBICHUH W IPOLECCOB C
WCTOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, MpU 3TOM (QOpMyIupoBaTh MpodiaeMy/3amady U
THIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEITIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh NPSMbIE U KOCBEHHbIE HM3MEpPEHHs (PU3MUECKMX BEIMYHH, MPH 3TOM BHIOMPATH
ONTUMAIILHBIA CIIOCOO0 HM3MEpPEHHS W HCIOJIb30BaTh W3BECTHBIE METOJbI OLIEHKHM TMOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (GHU3UYECKUMHU BEIMYMHAMU C HCIIOJIB30BAaHUEM TPSMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH
(bU3NYeCKUX BEJMYUH B BHJIE TAOIUI] U TPAa(UKOB, AETATh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHMS,

coOmoaaTk mpaBuiaa 0E30MacHOTO TpyAa NpHU TPOBEICHHH HCCICIOBAHUNW B paMKax y4eOHOTO
OKCTIIEPUMEHTa, Y4eOHO-MCCIEeOBATEIbCKOW H  TPOCKTHON  JESITEIBbHOCTH C  HCIOJIB30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaAHMUS;

pemaTh pac4E€THBIC 3a/1a4H C SIBHO 33JaHHOH (PU3NIECKOI MOJIEITBIO, MCTIONB3Ys (pU3HUecKie 3aKOHBI
Y TIPUHIIATIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a41 BRIOMPATh (PU3UUYECKYIO MOJIEITh, BBIJICISATH (PH3NIECKHUE
BEIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE JUTS €€ PElIeHHUs, TPOBOJUTH PAcYEThl U OIICHUBATh PEAbHOCTh
MOJIyYEHHOTO 3HaUeHUsI (PU3NYECKON BEIINIHHBI,

pemaTh KauyeCTBEHHBIC 3aJa4yd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IETOYKY
pPacCyXJIEHUI ¢ OTIOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIOJIb30BaTh TPU PEIICHWH YYEOHBIX 3allad COBPEMEHHbBIE MH(OPMAIIMOHHBIE TEXHOJOTHUHU JUIS
MOWCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAlMA W TPEICTAaBICHHUS Yy4eOHOW W HAyYHO-TIOMYJISIPHOU
WHPOpMAIIMY, TOJYYCHHOW W3 pPa3WYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3WPOBATH MOJIYYaeMYIO
nH(pOpMaLHIO;

IPUBOAMUTE MPHUMEPHI BKJIAaJa POCCUMCKMX M 3apyOeXHbIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAyKH,
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETHUECKHE 3HAaHMUS MO (U3UKE B MOBCEAHEBHOM >KM3HM s 0OECHEeUeHMs
0€3011aCHOCTH IIPU OOpaIlleHNH ¢ IPUOOpaMy U TEXHUYECKUMHU YCTPOHCTBAMH, TSl COXPAHEHUS 310pPOBbs
U COOJIIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEAECHUS B OKPYKaIOLIeH cpene;

paloTath B IpyIIIE C BBINOJIHEHUEM Pa3IMYHbIX COLUANIBHBIX POJIeH, IIaHUpOBaTh paboTy IPYIIIbI,
palMOHAIBHO paclpesesaTh 003aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYALUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KJOI0 U3 YYaCTHUKOB I'PYIIIEI B pELICHHE PacCMaTpUBAEMOM POOIIEMBI.

K xoniy oOy4enus B 11 Kiacce nmpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyUArOIUXCS YMEHUI:

JEMOHCTPUPOBATh HA IpUMEpPax pojib U MeCTO (pU3HMKHU B (POPMUPOBAHMM COBPEMEHHON HAaydyHOU
KapTUHbI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKON 1EATEIbHOCTH JIIO/IEH,
LIEJIOCTHOCTb U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh IPAHULIBI IPUMEHEHHS W3YYCHHBIX (U3NYECKHX MOJEJIEH: TOUEUHBIH 3JIEKTPUUECKUI
3apsij, Jyd CBeTa, TOUCUHbII HCTOUHUK CBETa, A€pPHAsk MOJIENIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijipa
IIPU peleHnH (PU3NYECKUX 3a1a4;

pacrio3HaBaTh (U3MUYECKHE sBIEHHUS (IIpolecchl) U OOBACHATh HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKNA UM KBAaHTOBOW (DU3UKU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJECHWCTBHUE MAarHUTOB, IEKTPOMArHWTHAs WHIYKIUS,
JeCTBUE MAarHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM U JABMIKYIIMICS 3apsi, SIEKTPOMAarHUTHbIE KOJICOaHHsI
U BOJIHBI, TNPSIMOJHMHEHHOE paclpoCTpaHEHHE CBeTa, OTPaXXEHHE, MpeJoMIIeHHe, HHTepdepeHLus,
mudpakus ¥ MosApu3alMs CBeTa, JMCIepcus cBeTa, ¢orodnekrpuueckuil s¢pdexr (dorosrddexr),
CBETOBOE JaBJICHHE, BO3HUKHOBEHME JIMHEMYaToro CHEKTpa aroMa BOJOpOJa, ECTeCTBEHHAs M
HCKYCCTBEHHAsl PaIHOAKTUBHOCTB;

ONMCBHIBATH HW3YYCHHBIE CBOICTBa BellecTBA (AJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHUE,
AIIEKTPUYECKYIO IPOBOAUMOCTD PA3TUUHBIX CPEJl) U AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), HCIIOIb3YS
¢u3nUecKrue BETUYMHBL: HIIEKTPUYECKUN 3aps/l, CHJIa TOKa, YJIEKTPUYECKOE HANpsDKEHUE, IEKTPUIecKoe



COIIPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYILAS CUJia, paboTa TOKA, MHIAYKIUS MarHUTHOTO
noJist, cuia Amnepa, cuia JIopeHna, HHAYKTUBHOCTh KaTyILIKH, SHEPTUs 3JEKTPUUYECKOI0 U MArHUTHOTO
MoJIeH, Mepuoa M 4YacToTa KojiebaHWil B KojeOaTelbHOM KOHTYpE, 3apsii M CHja TOKa B Ipolecce
TapMOHUYECKUX AIICKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSIHUE M ONTHYECKas CUJIa JIMH3BL, TIPU
OMMCAHUM TPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICI HCIOJBb3YEMbIX BEIMYUH, UX 0003HAUEHUS H
€IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETUUUHY C IPYTUMHU BETMUUHAMH,

OIHCBHIBATh W3YYCHHBIC KBAHTOBBHIC SBJICHUS M TPOLECCHI, UCIONB3YS (U3NYECKHE BEITMYUHBL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHS U UMIYIILC (POTOHA, TIEPHOA
MOJTypacIiajia, SHEPTHsl CBSI3M aTOMHBIX SIAEP, PU OTIMCAHUH MPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICT
UCTIOJB3YEMBIX BEIMYHMH, MX 0003HAUCHHsI W €AWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMH BEJTHYUHAMH, BBIYUCIISTH 3HAYCHNE (PU3UIECKON BETMUNHEI;

aHAJIM3UPOBATh PU3NYECKUE MPOLECCHl U SIBJICHUS, UCHOJb3YsI (PU3NYECKHE 3aKOHBI U MPUHLUIIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaieIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3aKOH JKoys—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH MPSMOJMHEHHOIO paclpoCTpaHEHHs CBETA, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHEe OWHINTeHHa i (pororddekra, 3aKoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXPAaHEHUS UMITYJbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOIro 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOI0 YMCJIa, MOCTYNaThl bopa, 3aK0H paJloakTUBHOIO paclaja, pu 3TOM pa3inyaTth
CJIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OTPE/IeNATh HAIpaBJeHWE BEKTOpa WHAYKLUHWHW MAarHUTHOTO TOJS IPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopenna;

CTPOUTH U OIIUCHIBATh N300pakeHHe, CO3/1aBaeMOoe MIOCKUM 3epKajioM, TOHKOW JIMH301;

BBINIOJIHATh  OKCIEPUMEHTHl TI0 HUCCIEOBaHMIO (U3MYECKUX SIBICHMH U TPOILECCOB C
HCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX M3MEpPEHUi: mpu 3ToM (opMynupoBaTh MpoOiieMy/3afady u
TUIO0TE3Y yueOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOI0 000pyA0BaHUS, TPOBOIUTD
OTBIT U (POPMYIIUPOBATH BHIBOIBL;

OCYILIECTBJISITh MpPSIMbIE U KOCBEHHbIE H3MEpPEeHHsS (U3NYECKUX BEJIWYHMH, MPU STOM BBIOMPATH
ONTUMAJBHBIA CHNOCOO W3MEPEHHUS U HCIOJb30BAaTh H3BECTHBIE METOJIbl OIEHKH IOrPeUIHOCTel
HU3MEPEHMUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BETUUYHH C UCTIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUIA: TIPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (GUKCHPOBATh PE3yJIbTaThl NOJYYCHHON 3aBUCUMOCTH (DU3HUECKUX BEIMYUH
B BUJIe TaONHIl U rpapUKOB, JeNaTh BBIBOJBI [0 PE3yJibTaTaM HCCIEIOBAHMUS;

coOnroAaTh mpaBmiia OE30MAaCHOTO TpyJa MPU NPOBEJCHUHM HCCIEIOBAaHHM B paMKax y4yeOHOro
SKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATENIbCKOM M  IMPOEKTHOM JAEATEeIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHUS;

pemarh pacyE€THBIE 33/1a4H1 C SIBHO 3aJaHHON (PU3NUYECKON MOJEIBIO, UCTIONb3Ys (PU3NYECKUEe 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHaJIu3a YCIIOBUS 33]]a4i BRIOUPATh (PU3HUYECKYIO MOJIEIb, BBIACIATH (DU3HUECKUE
BETTUYMHBI U (HOPMYIIBI, HEOOXOAUMBIE AJisl €€ pelieHus, TPOBOJUTh PacuéThl U OLEHUBATh PEATLHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BEITHUMHBI,

pelmars Ka4eCTBEHHBIE 3a/JauM: BBICTPAWBaThb JIOTUYECKHM HEMPOTHUBOPEYMBYIO  ILIETIOUYKY
paccyXJeHUi ¢ ONOpOi Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS,

UCIOJb30BaTh MPU PELICHUH Y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHM IS
MOMCKA, CTPYKTYPUPOBAHUs, HWHTEPHNPETALlMd M TPEJICTaBIeHUs Y4yeOHON M HaydyHO-TIOMYJISApHOU
uHpOpMalUY, MOJYYEHHON M3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJIY4aeMYIO
HUH(pOpMaIINIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyarh yCIOBUs
ux 6€30I1acHOTO UCIIOJIb30BAaHUs B TOBCETHEBHON JKU3HU;

MPUBOANUTH MPUMEPBI BKJIa/a POCCUUCKUX M 3apyOeKHBIX yYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;



UCIOJb30BaTh TEOPETHUECKHE 3HAaHHUS MO (PU3UKE B TMOBCEAHEBHOM >KM3HM JJIsi 0OECHeUCHHS
0€301MaCHOCTH IIPU OOpAIICeHNHU ¢ TPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JUISI COXPAHEHHS 3/I0POBbS
U COOIOICHUST HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOLIEH cpesie;

paboTath B TPyIMIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLUABHBIX POJICH, IIIaHUPOBATh paboTy IPYIIIIEI,
palMoHaBbHO paclpeieNiaTh 00A3aHHOCTH U TUIAHUPOBATh JIEATENLHOCTh B HECTAHJAPTHBIX CUTYAIHX,

aJIeKBaTHO OIICHMBATH BKJIA]] K&XKJOTO U3 YIaCTHUKOB I'PYIIIIBI B pEIICHHE PacCMaTpUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne n/m P KonTtpoibHbie IIpakTHYeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHU S
bubmmoreka [{OK
1.1 ) 2
WISHA | METOMB! HAYIHOTO NOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flumamiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHEHIL B MEXATIK® https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 - 9 1
OCHOBBI MOJICKYJISIPHO-KHHETUYECKOH TEOPUH https://m.edsoo.ru/TfA1bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 5 bubnunoreka [JOK
' HEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Paznea 4. JIEKTPOJANHAMUKA

bu6mmoreka [{OK
4.1 1
DUIeKTpOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 2neKTpUdYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHnoBaHnue pa3aejioB U TEM NIPpOrpaMmMmabl KOHTpOJ’lebIe HpaKaneCKHe (III/I(prBI)Ie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [{OK
1.1 M .0 11 3
arHUTHOE TI0JIe. DJICKTPOMArHUTHAS WHIYKITUS htps://m.eds00.rU/7FA1C97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4yecKkue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs 9 1 bubmorexa OK
https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 bubmorexa OK
https://m.edsoo.ru/7f41c97c
23 Ontuka 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcCHOBBI cIeUaNbHON TEOPUU OTHOCUTEIBHOCTH 4 bubmotera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONITUKH 6 }f?t?p?s?;;?:;sigrou/l?fﬂwk
4.2 Crpoenune aToMa 4 bubmorexa HOK

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



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

bubmuoreka [JOK

43 AAToMHOE #7p0 > https://m.eds00.ru/7f41¢97c
Hroro no pazgeny 15
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMeHThl aCTPOHOMHUU U acTPOPU3UKU 7 Et?i?;&f;ifﬁﬁﬂlcg?c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 l:tfrfs?;;f:;igr?/sfﬂcg?c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIE
Ne n/m Tema YpoKka B KO]—[TpOJ‘[],H],]e HpaKanecxne Oﬁpa3OBaTeJ'II)HI)Ie
cero
padoTsbI padoThI pecypcel
1 ®u3nka — Hayka o npupoje. Hayunsle MeTo bl 1 bubnuorexa [JOK
ITO3HAHMS OKPYKAKOLIEr0o MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B hopMupoBaHUU
2 COBPEMEHHOI HayYHOU KapTUHLI MUPAa, B 1 bubmmorexa [TOK
P . i P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexannueckoe apmxenue. OTHOCUTEILHOCTD
3 MexaHnuyeckoro asmwkenusd. Ilepemerienne 1 bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOIMHENHOE IBIKEHNE 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHERHOE JBUKEHNE 1 bubmiorexa LOK
yerop p g https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienre. Y CKopeHue CBOOO THOTO 1 bu6mmoreka [JOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe npuxenue. /[prxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun oTHoCcUTENbHOCTH | anumnes.
. bubnuoreka [JOK
8 HNuepumansuble cuctembl oTcuerta. [lepBoiii 3aKkoH 1
https://m.edsoo.ru/ff0c3be8
Hrrotona
Macca Tena. Cuna. [lpyuHuun cynepno3uuuu Cuil.
9 Bropoii 3akon HrloToHA 1j19 MaTepuaabHOU 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0c3be8
TOUYKH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK

10 Tperuii 3akoH HproTOHA 114 MaTe€pUaIbHBIX TOYEK
P P https://m.edsoo.ru/ffOc3be8
11 3aK0oH BCEMHUPHOTO TAroteHus. Cuia TaKecTH. bubnuorexa [JOK
IIepBas kocMu4ecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmorexa [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapduuuent tpenns. Cuna
13 COTIPOTHUBIICHUS TP JABUKEHUU TeJla B )KUJIKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[TocTymarensHO€ 1 BpanaTeIbHOE JBUKEHUE
i bubmuorexa [JOK
14 abcomoTHO TBEpOTO Tena. MomeHT cutbl. [lieuo
. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHSI PaBHOBECHS TBEPIOTO Tela
NMnynbc MaTepHabHONW TOUYKH, CUCTEMBI
bu6mmoreka [IOK
15 MaTepuaabHBIX Touek. MmMmysbc cubl. 3aKkoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHUE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 sHeprus MmatepuanbHOi Touku. Teopema 06 bubamorera LOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUu
[ToTenumanpHas sueprud. [lorenunanbpaas
17 SHEPTHsl ynpyro aeGopMHUPOBAHHON MPYKUHBI. bubnunoreka [JOK
[ToTreHumanpHas SHEPTUS Tela BOIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITU
[ToTeHManbHBIE U HETIOTEHI[UAIBHBIE CUJIBL.
18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUII C bubnnorexa [JOK
M3MEHEHUEM MEXaHUYECKON YHEPIUU CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOI YHEpTruun
JlaboparopHas pabota «lccnenoBanue cBsI3u
19 paboThI CHIIBI C HI3MEHEHHEM MEXaHUUYECKOM

SHEPIrUM TeJla Ha IPUMEPE PACTKEHUS
PE3NHOBOTO KIyTa»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTtponeHas padota no teme «KunemaTuka.
JluHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU. bpOyHOBCKOE IBUIKEHHE.

Anpysust

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICVCTBHS YaCTHIL
BelecTsa. Moaenu cTpoeHus ra3os, )KUJIKOCTEN U
TBEPABIX TEN

23

Macca monekyn. KonnuecTBo BemecTsa.
[Toctrostnnas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenbcus

25

Wneanensiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHast TeMIiepaTypa Kak Mepa cpeaHeit
KMHETUYECKOM SHEPruu ABHKEHUS MOJIEKYII.
VYpaBaenue Menpeneea-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIe 3aKOHBI

28

JlaboparopHas padota «MccnenoBanue
3aBUCHUMOCTH MEX]ly TapaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO Ta3ay

29

W3ompornieccrl B UaeabHOM raze u ux
rpaduueckoe npeacTaBieHue

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHsis sHEprust TEpMOAMHAMUYECKOM
CHCTEMBI U criocoObl e€ n3MeHeHus. KoimuectBo
TEIUIOTHI U paboTa. BHYTpeHHsIs sHEprus
OJIHOATOMHOTO MJICAJIBHOTO Ta3a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VYnennHag TeII0EMKOCTE BenlecTBa. KomuecTBo

32 TETUIOTHI MPH Terutonepenade. AnuadaTHbIid Bubmnotexa LIOK
https://m.edsoo.ru/ff0c5c36
poIiecc
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U301poLeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nportieccoB B mpupoae. Bropoit bubnuorexa [JOK
3aKOH TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Tpunun nevicteus u KII/I TersmoBoi MamvHbI httos://m.e dSO(I)_.II’U 1£10c600a
36 uxn Kapno u ero KIT/]
37 DKoJIoTHYeCKHEe MPOOIeMbl TETIOIHEPTETUKH
38 O6o0maromuii ypok «MoutekymsipHas pu3Huka. bubmuorexa [JOK
OCHOBBI TEPMOITUHAMUKN» https://m.edsoo.ru/ff0c6938
39 KonTtponpHas padoTa o teme «MosekymsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanne u koHaeHcanus. Mcnapenue u bubnuoreka [IOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK
Bo3ayxa. HacelieHusli nap https://m.edsoo.ru/ff0c64d8
12| rom Avmsompon cenfors pwormon. | Eatimmorera L{OK
Kunkue kpucramibl. CoBpeMEHHbIE MaTepPHAIIBI Ditps://m. eds00. rW/THOCE5T0
43 [InaBnenue u kpuctaymzanus. Y JeiabHast bubnunoreka [JOK
TerioTa riasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OamaHca }P?t?fsnll;lr?f::;si)c])lroulllff 0c6820
45 DnekTpu3anus Ten. DIeKTpUIecKuil 3apsa. Jsa bubnunoreka [JOK

BHJA SJICKTPUUCCKUX 3apa10B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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

46 [IpoBOHMKH, TUAIEKTPUKHU U MTOTYIIPOBOIHUKH. bubnuorexa [JOK
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsnoB. 3akon Kynona. bubnuorexa [JOK
ToueuHbIi JIEKTPUUECKHI 3apsi]L https://m.edsoo.ru/ffOc6ced
HanpsixénrocTs anexrpudeckoro nois. [puHnun
48 CYIIEPIIO3UIINH IEKTPUUYECKUX TosieH. JInnum brbmmorexa LOK
n https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 PaboTa cui anexkTpocTaTHuecKoro mossi. bubnuorexa [JOK
[Torenuman. Pa3HOCTh MOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHWKHN W AWDIIEKTPUKH B
50 ANEKTPOCTATUYECKOM ToJIe. J{udneKkTpudeckas bubmorexa OK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuorexa [JOK
51 OnextpoémkocTs. Konnencatop httos://m.eds00.ru/fOCT126
52 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apssKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabGopaTtopHas pabota "M3mepenue
3IEKTPOEMKOCTH KOHAEeHcaTopa"
[TpunIMn NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAIBHOTO arfrmapara,
CTPYHHOTO MPHUHTEpA. DNEKTpoCcTaTUYeCKast
3amuTa. 3a3eMIIeHIEe AIEKTPOpruOopoB
DNEeKTPUYECKUN TOK, YCIIOBHSI €r0
55 cymiecrBoBanus. [loctosuubli Tok. Cuia Toka.
Hanpsokenne. Conportusnenue. 3akoH OMma ais
ydacTka 1enu
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE
56 coemHeHne MPoBOTHUKOB. JlabopaTopHas paboTa bubnunoreka [JOK

«3yyeHne cMEIaHHOTO COCAMHEHHS
PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



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
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https://m.edsoo.ru/ff0c74f0

PaboTa 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH

bu6mmoreka [{OK

57
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma Juis MOJIHOM (3aMKHYTOI)
3NEKTpUUECcKOM enu. KopoTkoe 3ambpIKaHHeE.
58 JlaGo paTo Has paboTa «I/iMe enune DJIC bubmorexa HOK
patopraz p P https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €0 BHYTPECHHETO
COTIPOTHBIICHUS)
DNEeKTPOHHAS IPOBOJIUMOCTH TBEPIBIX METAJLIOB.
59 3aBUCUMOCTb CONPOTUBJICHUSI METAIIIIOB OT
teMrreparypbl. CBepXIpOBOIUMOCTD
60 OnekTpuyecknil TOk B Bakyyme. CBoMcTBa
AJIEKTPOHHBIX ITyYKOB
[ToympoBOTHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 npoBoauMOCTh. CBOICTBA P—N-Tiepexoia bubmorexa LOK
P ] P ' https://m.edsoo.ru/ff0c84ae
[TomympoBoAHHKOBBIE TIPUOOPHI
DJIEKTPUYECKHI TOK B paCTBOpaxX U paciuiaBax
62 ANIEKTPOJIUTOB. DIICKTPOITUTHYECKAS bubmorexa [IOK
P ’ P https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DIICKTPOJIH3
63 DJIEKTPUYECKHI TOK B razax. CaMOCTOSTEIbHbBIN U bubnuoreka [JOK
HECaMOCTOSITENbHBIN pazpsa. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
DIeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U UX
P PHDOpBLH yeIP bubnuoreka [JOK
64 MpakTUYecKoe npumeHenue. [IpaBuiia TeXHUKH
https://m.edsoo.ru/ff0c86fc
0€3011acCHOCTH
bubnuoreka [JOK
65 O6o0maromuii ypok «JIEeKTpOJMHAMUKA
THAIOTILH YP POz https://m.edsoo.ru/ff0c88be
KonTponbHas paboTta o Teme «IIeKTpOCTaTHKA.
N N bubmuoreka [JOK
66 [TocTosiHHBIM AnekTpuyeckuit Tok. Toku B
https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPeax»
67 PezepBHblit ypok. KoHTponbHas paboTa o teme bubnuorexa [IOK

"OnexkTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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68 PezepBHblii ypok. O000mIaONMii ypoK 1mo reMam 1 bubnuorexa [JOK
10 xnacca https://m.edsoo.ru/ff0c8f6c
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KoHTposibHbIE IpakTHyeckue o0pasoBarebHbIE
n/n Bceero U3yUYEeHUsS
padoThI padoThbI pecypchl
ITocTOSsHHBIE MAarHUTEL U KX
1 B3auMo/jieiicTBrue. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarsuTHO€ 10JIe TPOBOTHHUKA C TOKOM.
2 OmelT Opcrena. B3anmoneiicteue 1 bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHas pabota «3yuenne 1 1 bubmuotexa [JOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.
4 JlaGopaTtopHas pabora «MccnenoBauue 1 1 bubmorexa LOK
. patop P https://m.edsoo.ru/ff0c9acO
JIEMCTBHUA MOCTOSHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM)»
JleiicTBMe MarHUuTHOTO IIOJISI Ha
5 JIBAXK FOCS 3aPSDKEHHVIO YaCTUL 1 Eubmorexa HOK
Yy P Yo 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuibl Jlopenima
OnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOM uHAykuuu. I1C 1
WHIYKIHUU. 3aKOH AIEKTPOMArHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «McciaenoBanue 1 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMH» https://m.edsoo.ru/ff0cal50
8 NunyktuBHOCTD. SIBIEHUE 1 bu6mmoreka [JOK
camouHaykuuu. 3/1C caMouHIyKIUN. https://m.edsoo.ru/ff0ca600



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

3HepFI/I$I MaraviTHOI'O ITOJIA KaTylIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JjIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs I1eYb

10

O6o0matomuii ypok «MarHuTHoe moJe.
3J'IGKTpOMaFHI/ITHa$[ HUHAYKIHS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTpossHas pabora no teme
«MarHuTHOE ToJIe. DJIeKTPOMarHuTHas

VHYKLUSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHBIE MEXaHUYECKUE KOJICOAHMS.
I"apmonnueckue konebanus. YpaBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas paborta «lccnenoBanue
3aBHCHUMOCTH TEPHOa MAJIbIX
KoJIeOaHUH TPy3a HA HUTH OT JUTUHBI
HUTH U MacChl Tpy3a»

14

Konebartenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUS B
UjeaTbHOM KOJIeOATSILHOM KOHTYPE.
AHanorust M1y MEXaHUIECKUMU U
AIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

Hpe[[CTaBJ'IeHI/IC 0 3aTyXaromux
KOJICOAHUSX. BBIHy)KIICHHBIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06
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MeXaHuyeckue Kojaebanus. Pesonanc.
BbIHYXI€HHBIE 2IEKTPOMAarHUTHBIE
KoJieOaHus

17

[lepemennblit Tok. CUHYCOUJAJIbHBIN
MEepEMEHHBINA TOK. MOIIHOCTH
[IEPEMEHHOT0 TOKa. AMIUIUTY/AHOE U
JIEMCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [Iponsoactso,
nepeava u norpedieHne
ANEKTPUYECKON SJHEPTUU

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOT0 TOKA, JINHUI
JNIeKTponepenayd

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanust
AJIEKTPOIHEPTUU B MOBCEAHEBHOMN KU3HU

21

MexaHu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacipocTpaHeHus U AJIMHA BOJHBI.
[TonepeyHsie ¥ MPOIOTBHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTs 3ByKa. ' poMKoCTh
3ByKa. BricoTa ToHa. TemOp 3ByKa

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHLI pagruoCBA3U U TCIICBUACHU.
PazButue CpCACTB CBA3U. Pannonokanms



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

KonTpomnsnas padora «Konebanus u

bu6mmoreka [{OK

25
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonurHelHOe pacpoCTpaHEHHE
26 CBETa B OJTHOPOIHOM cpene. ToueuHsbit brbmmorexa LOK
FHOPOA peae. https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 ceera. [locTtpoenue n3o0paxkeHN B bubmorexa HOK
' p P https://m.edsoo.ru/ffOcd4e0
MIJIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTPEHHEE oTpakeHue. [IpenenbHplil bubmmorexa [TOK
yIp p P https://m.edsoo.ru/ff0cd7f6
YTOJ1 MIOJTHOTO BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHnast pabota «3mepenne bubmuotexa [JOK
ITOKA3aTeNs MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune nzo0pakeHuii B
30 nuH3e. Dopmyna TOHKOM JTMH3bI Bubnmorexa [IOK
$ TOPMY ' https://m.edsoo.ru/ffOcddle
YBenu4ueHue JUH3bI
31 JlaboparopHas padota «MccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro cBera. LIpet. JJaboparopHas
paborta «Habmoaenue nucrepcuu
CBETa»
33 HNutepdepennus ceeta. (udpakmms bubnuoreka [JOK
ceera. JludpakumnonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpUOOPHI U YCTPOICTBA U

YCJIOBHUSA UX 0€30I1acHOTO MMPUMCHCHU



https://m.edsoo.ru/ff0cc6f8
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

I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON

bu6mmoreka [IOK

36 MexaHukH. [locTynarhl crienuaibHON
Y H https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIHHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeyIeHre BPEMEHH M COKpaIleHUE bubmorexa HOK
p P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOMN
38 yacTHUIbl. CBS3b MACChl C SHEPrUEH 1 bubmorexa HOK
L. p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
KonTtponpHas padota «Ontuka. OCHOBBI
39 CHeIUaIbHON TEOpUHr bubmorera [IOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
40 ®otonsl. ®opmyna [Inanka. DHeprus n bubnuoreka [IOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
A1 OTKpBITHE U UCCIETOBAHUE bubnuoreka [IOK
dbotorddekra. OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTordhdekra. YpaBHeHHE
. (? b b bu6mmoreka [JOK
42 DiiHmTeiHa 1 hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
43 HaBnenne ceera. OnbiTel I1. H. bubnmuoreka [JOK
JlebeneBa. XuMUUECKOE IeliICTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoucTBa U
44 MPAKTUYECKOE MPUMEHCHHUE:
(dhoTodmeMeHT, (HOTOIATUYNK, COTHEUHAS
Oarapesi, CBETOHO/]
45 Pemenue 3aga4 no teme «3J€MEHTHI bubmuoreka [JOK
KBaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Monaens aroma TomcoHna. OBITHI
bu6mmoreka [JOK
46 Pesepdopaa 1o paccestHuO 0-4acTHII.

HnaHeTapHa;I MOACJb aTOMa

https://m.edsoo.ru/ff0d091a
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bu6mmoreka [{OK

47 [Toctynarel bopa
Y p https://m.edsoo.ru/ffOdOafa
Hznydyenue u norjoiieHue (POTOHOB Mpu
48 e ey:one aToMa C 0JTHOTO qOOBH;[ ’ bubmorera [JOK
P N P https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Ipyroil. Buasl criekTpos
BoHoBEIE cBOMICTBa yacTHIl. BOJIHEI ¢
49 bpoiina. KopnyckynspHO-BOJIHOBON bubnnorexa [JOK
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4eHHUE
OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI
50 Pezepdopna o onpeneneHno cocraBa bubmorexa LOK
P@OP P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO M3TYICHUS
CaoiicTBa anbda-, 6era-, raMmma-
51 W3JIydeHus. BausHue paguoakTHBHOCTH
Ha YKUBBIC OPraHU3MBbI
OTKpbITHE TPOTOHA K HEUTPOHA.
59 N3otomnbl. Anbda-pacnan. DaeKTpOHHBIH bubnuoreka [IOK
Y TTO3UTPOHHBINA OeTa-pacman. ['amma- https://m.edso0.ru/ff0d1162
W3JIyYCHHUE
DHeprus CBSI31 HyKJIOHOB B sIJIpe.
SnepHble peakuuu. SAmepHBIN PEAKTOP.
53 I1 o%nemﬁ ne CHCKTI/IBI;I ’ ’ bubmmorexa [JOK
p » TTEP ’ . https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTICKTHI SACPHOMN
SHEPTETUKHU
DnemeHTapHbIe YacTHIIbI. OTKpPBITHE
MO3UTpOHA. MeTobI HAOMIOACHUS U
54 PErucTpalyy J€MEHTAPHBIX YaCTHLI. bubnunoreka [JOK

Kpyrasiit cton «®yHaameHTanbHbIe
B3auMoaeicTBuA. EAMHCTBO
(bu3MUecKO KapTHHBI MUPa

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3aroro HeOa. Co3Be3us, spKue
3BC3bl, INIAHCTHI, UX BUINUMOC
nerokenne. CoaHeyHas cucreMa

56

Connne. ConHeuHas aKTUBHOCTD.
NcTtounuk sneprun CoJiHuA U 3BE3]T

57

3Be3/1bl, UX OCHOBHbIE XapaKTEPUCTHKHU.
3Be3/bl II1aBHOH NOCIEN0BATEIbHOCTH.
Bnyrpennee ctpoenue 3B€3.
CoBpeMeHHbIE NPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJrounu CoJiHLa U
3BE3]

58

Mneunsiid [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxkenue CoiHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbmioro B3peiBa. PenukroBoe
u3NyuyeHue. MerarajiakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponbHas padota «251eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COIHAIbHON B
ATHYECKOH cdepax NesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
HAyYHOU KapTHHE MUpa




Oo6o06maromuii ypok. Ponb pusnueckoit
64 TEOpHUH B ((OPMUPOBAHUU
MPEACTABICHUHN O PU3NUECKON KapTHUHE

MHUpa

Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM
pAly COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IPUPOJC

66 PesepBHBIl ypok. MarautHoe noie.

BHGKTPOMaFHI/ITHaSI HHAYKIOHA

67 PesepBHbIil ypok. OnTuka. OCHOBBI

CHGHI/IﬂJ’IBHOf/i TEOPHUHN OTHOCUTCIIBHOCTHU

68 PesepBHrlit ypok. KBantoBas dusuka.

DneMeHTbl aCTPOHOMUU U aCTPOPU3UKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



