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[TPOBEPEHO YTBEPXJIEHO
amaiupekTopa 1o YBP [Ipuxas aupexropa
/ SAunukuna FO.A. MBOY kot Ne 46 r.0. Camapa
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PABOYAS ITPOI'PAMMA
Ipeamer (kypc) OU3UKA Knace(br)  10-11xnaccw

Yuurens (neparor) Kocrenko Auna IOpneBua

(Pamumus, Ums, Oryectso)
KonngecTBo uacoB no yuebuomy mnany 136 B TOJI, B HeJlemo 2 vaca

CocraBnena B coorBeTcTBHHU ¢ PejiepanibHoii padoueit mporpaMmoil ocHoBHOro obuiero oopazosanus. @usuka. 10-11 knace. BazoBblii ypoBens.. [ IpeMerHas
nunng yueonukos [, 5. Maxumes. b. B. Byxosues, H. H. Corckuii. 10-11 kiacchl;

(Ha3BaHMe W aBTOPBI ITPOIPaMMbI)

YuyeOHuk:
Astop. I'. . Maxuines, b. b. Byxosuen, H. H. Corckuii. : Hazpanue ®usuka 10_xmnace
MaparensctBo M.: «lIpocemenney Ion uzpanus 2023 r.

YueOHuUK: :
Astop I'. 1. Maxkuiues, b. b. byxosues, B. M. Yapyrun Haspanue ®@usuka. 11 knacc
M3narensctBo M.: «IIpocseiienuey o usmanust 2008 r.
Paccmorpeno Ha 3acenanuu MO EcTecTBeHHO-HAYYHOTO IIUKIIA

P (;}gﬂﬂauue METOIHYECKOT0 00BETMHCHHS )

[IpoTokon Ne ' oT I » AL zipesas 207r. 3
[Ipencenarens MO [1lernoea Onbra @enopoBHa L™

(Pamuius, Ums, OTuecTBo) (noanucse)




HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHEr0 O0O0IIero oOpa3oBaHus pa3padOTaHa Ha OCHOBE
MOJIOKEHUM U TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTelIbHOM MporpamMMsbl, npeactaBieHHbx B OI'OC
COO, a Taxxe ¢ yuérom (penepaipHO pabouell mporpaMMbl BOCIIUTAHUS U KOHIEMIMY IPENoiaBaHusl y4eOHOro rmpeamMera
«Dusnka» B 00pa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit denepanuu, peaau3yrolIMX OCHOBHbIE 00pa3oBaTelIbHbIC
IPOrpaMMBl.

ConepxaHue nporpaMMbl 1O (PU3MKE HANpaBiIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI MHpa
obyuatommuxcss 10-11 kmaccoB mpu oO0ydeHun ux (u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHUCTEMHO-AEATEIHHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBerctByet TpedoBaHnusaM ®I'OC COO k miaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U
METaNpeAMETHBIM pe3yJibTaTaM OOY4YEeHMs, a TaKK€ YUYHUTHIBAET HEOOXOJUMOCTb pealM3alUu MEXIPEIMETHBIX CBA3EH
($U3MKKN C ecTeCTBEHHO-HAYYHBIMH Y4€OHBIMH TpeaMeTaMu. B Heil ompenensioTcs OCHOBHBIC e U3Yy4eHUS (DU3UKU Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHus, IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma o (pu3sMKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (hU3UKU Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEAMETHBIEC PE3yNbTaThl IO

rojiaMm oOy4eHHUS;

e conepxaHue yueOHoro npeamera «dusuka» mo rogam oOydeHus .

®du3uka Kak Hayka 0 HauOosee O0IIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE yYEOHOIO MPEAMETA B IIKOJIE, BHOCUT
CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxkaromeM mupe. [lIkonpHbl Kypc GU3MKH — CUCTEMOOOpa3yIomui s
€CTECTBEHHO-HAYUYHbIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOILIECCOB U SBICHUIA,
U3y4aeMbIX XUMHEW, Ouosorueu, gusnmyeckoil reorpadueid u acrpoHomueil. Mcnonp3oBaHWEe W aKTHMBHOE IPHUMEHEHUE
bu3nyecKuX 3HAHUN OMpEeNsAeT XapaKTep M Pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH, TPAHCIIOPTa,
OCBOGHMSI KOCMOCA, IOJYYEHHsS HOBBIX MaTepHaloB C 33JaHHBIMU CBOHCTBaMHM W Jpyrux. M3yueHue (Qu3uMku BHOCUT
OCHOBHOHM BKJaJ B (POpPMUpOBAHME ECTECTBEHHO-HAYYHOM KapTHHBI MHpa OOydarommxcs, B (POpPMHUpPOBAHUE YMEHUU
NPUMEHSATH HayYHbII METO]I MO3HAHUS MPHU BBITOJIHEHUH UMH YY€OHBIX UCCIIET0OBAHUM.

B ocHoBy Kkypca (u3uku Ais YpPOBHS CpeqHEero oOmero o0pa3oBaHUs MOJOXKEH psii UACH, KOTOpble MOYKHO
paccMaTpuBaTh KaK IPUHIIUIIBI €0 MOCTPOESHUS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC ABJISETCS JIOTUUECKHU 3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX
paznesnoB (pU3MKH, BKIIOYACT KaK BOIPOCH! KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HeW maTepuan Kypca (PU3UKH OOBEAMHEH BOKPYr (PU3MUECKUX TEOPHil.
BenyiiuMm B Kypce siBiisieTcst pOpMUPOBAHHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U TOJIE.

Hoea eymanumapuzayuu. EE peanuszainus mpeanosiaraeT MCIOIb30BaHUE T'YMAHUTAPHOTO TMOTEHIHAa (DU3NYECKOI
HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHs (PU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MHPOBO33PEHUYCCKUMH, HPABCTBCHHBIMU U
HKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes npuknaomnoii nanpasenrennocmu. Kypc Gu3uku npeamnosiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJOTUYECKHUX TPUIIOKEHUN N3YUCHHBIX TCOPHI M 3aKOHOB.

Hoes skonoecuzayuu peamuzyercsi TOCPEICTBOM BBEIICHHS IJIEMEHTOB COACP)KAHUS, MOCBAIIEHHBIX SKOJIOTHMYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C PAa3BUTHUEM TEXHUKH M TEXHOJIOTHM, a Takxe OOCYXIEHUs MpodiieM
PaIMOHATILHOTO TIPUPOJIOIOJIB30BAHUS U SKOJIOTHIECKON 0€301TacHOCTH.

Crep>XKHEBBIMH dJIEMEHTaMU Kypca (PU3UKU Ha YPOBHE CpeHEro oOiero o0pa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUH
(bopMupoBaHUE TPEACTABICHUM O CTPYKTYype MOCTpOoeHUs (Pu3nueckodl Teopuu, posid (PyHIAaMEHTAIbHBIX 3aKOHOB H
MIPUHITUIIOB B COBPEMEHHBIX MPEICTABICHUSX O MPUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHUH, JIJII OMUCAHUS €CTECTBEHHO -
HaYYHBIX SBJICHHI U TIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN MOAX0A B Kypce (DU3MKU peau3yeTcss NPekJIe BCero 3a CYET opraHu3aluu
AKCIIEPUMEHTATILHOU JesiTenbHOCTH oOydarontuxcs. s 6a30Boro ypoBHs Kypca (U3HKH — 3TO MCHOJIB30BAHHE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOphIE B IporpaMme o pusuke o0beAMHEHBI B
OOIIMI CIMCOK YYEHHUYECKUX MPAKTUYECKUX padoT. BrijeneHne B ykazaHHOM MepeyHe JIabopaTOPHBIX padboT, MPOBOAUMBIX
JUIS KOHTPOJII W OIEHKH, OCYIIECTBIIICTCS YYaCTHHKAMH OOpa30BaTEIbHOTO TIPOIecca HCXOAs M3 OCOOCHHOCTEH
IUTAHUPOBAHUA M OCHalleHus KaOuHera (usuku. Ilpu sTOM obOecrneunBaeTcss OBIAJEHUE OOYUYAIOIMIMMUCS YMEHHUSIMU
MIPOBOANTH KOCBEHHBIC U3MEPECHUS, NCCIICIOBAHNS 3aBUCUMOCTEH (PM3NUECKHUX BEIMYUH U MIOCTAHOBKY OMBITOB 1O MMPOBEPKE
MPEITIOKEHHBIX THIIOTE3.

bonpiioe BHMMaHWE yAEISICTCS PEIICHWIO PACUYETHBIX M KAadeCTBEHHBIX 3amad. Ilpm 3ToM mims pacd€THBIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3aJlaud C SIBHO 33JJaHHOW (PU3MYECKON MOJIETbIO, MO3BOJISIIOIINE MPUMEHSATh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTETPUPYS 3HAHUS W3 Pa3HBIX pas3jaenioB. J[Jis KauecTBEHHBIX 3aj1a4



MIPUOPUTETOM SBJISIOTCS 33/1aHUS Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKHUX SBJICHHUN U MPOLECCOB B OKPYXKAIOIICH JKU3HH,
Tpebyromure BbIOopa (hrU3MUecKoil MOAENU AJisl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.
B coorBerctBun ¢ tpedboBanusiMu GPI'OC COO k maTepuaibHO-TEXHUYECKOMY OOECIIEUEHHUIO Y4eOHOro mpolecca
0a30BbIl YPOBEHb Kypca (U3UKU HA YPOBHE CpeHEro oOIero o0pa3zoBaHUs JOJKEH M3Y4aThCsS B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (DU3MKU WM B YCIIOBUSX MHTETPUPOBAHHOTO KAOMHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro IHKjIa. B kaOunere
¢bu3nMKH TOMKHO OBITH HEOOXoauMOe TabopaTopHOe 00OpyIOBaHWE JIs BBHIIOJHEHHS YKa3aHHBIX B Mporpamme 1o (pusuke
YYEHUYECKHX MPAKTUUECKUX pabOT U AEMOHCTPAlMOHHOE 000PY10BaHUE.
JlemoHCTpanmoHHoe 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUM C NMPUHIIMIIOM MHHUMAIbHOW JOCTATOYHOCTH H
oOecrneuynBaeT MOCTAHOBKY MEPEUMCICHHBIX B MporpamMme Mo (PU3MKE KIIOUEBBIX JIEMOHCTpPAlMi Jii HCCIeIOBaHUS
U3y4aeMbIX SIBJICHUN U MPOIECCOB, YMIUPUUYECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKIX TPUMEHEHUH.
JlaGopatopHoe o00opyaOBaHHE JUIsI YYEHHYECKHX TMPAKTUUYECKUX paboT QopMupyercs B BHJIE TEMaTHUYECKUX
KOMIUIEKTOB M oOecreunBaeTcs B pacuyére OJHOTO KOMIUIEKTAa Ha JBYX oOOydarommxcs. TeMaTHdecKue KOMILIEKTHI
71a00paTOpHOr0 OOOPYJIOBAHMS JIOJKHBI OBITH MOCTPOEHBl HAa KOMIUIEKCHOM HCHOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX
puOOpOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIHHBIX CUCTEM B BUJIE IIU(PPOBBIX Ta00OPATOPHIA.
OCHOBHBIMHM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCSA:
e (opMupOBaHHE UHTEpeca U CTPEeMJICHHMs OOyJarolMXCsi K HAyYHOMY MW3YYEHHUIO MPHUPOJIbI, pa3BUTHE UX
WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;

e Da3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUS W (HOPMHUPOBAHHME HCCIIEIOBATEIBCKOIO OTHOLIECHUS K
OKPYKaIOUIUM SIBJICHUSM;

e (opmupoBaHHEe HaydHOr0 MHPOBO33PEHMSI Kak pe3yjbTaTa M3Y4YEHHs] OCHOB CTPOCHUS MaTepuu U
(GyHIaMEHTaATBHBIX 3aKOHOB (PH3UKU;

e (opmupoBanue ymeHU OOBACHSITH SIBJICHUS C UCIOIb30BAHUEM (PU3UYECKUX 3HAHUM M HAYYHBIX JI0KA3aTENbCTB;

e (opMUpOBaHUE MPEJCTABICHUIN O POIN (PU3UKU JUI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

JlocT)KeHHE 3THUX Lieleld OOecrneuynBaeTcsl pellieHHeM CIEAYIOIMX 3a4ad B IpoLEecce U3ydeHHs Kypca (U3MKH Ha
YPOBHE CPEJIHETO 00111eTO 00pa30BaHUSA:

e MPUOOPETEHHE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX, BKIIOYAsi MEXaHUKY,

MOJIEKYJISIPHYIO (PU3UKY, SJCKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY H JIEMEHTHI aCTPODU3HUKY;



e (opmupoBaHHE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS 111 OOBSICHEHUS (DU3UUECKUX SIBJICHUI B IPUPOAE U IS
NPUHATHSA MPAKTUYECKUX PELICHUH B TIOBCEIHEBHOM JKU3HH;
e OCBOEHHE CIIOCOOOB pELIECHUS Pa3IUYHBIX 33]a4 C SIBHO 33JJaHHOM (PU3HMUECKON MOJEINbIO, 33/1a4, MOAPa3yMeBatOLIUX
CaMOCTOATENIbHOE Co37aHKe (PU3NMUECKON MOJeNH, aIeKBaTHON YCIOBUSIM 33/1a4U;
e TOHMMaHHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX MPOIIECCOB, UX
BJIMSIHUSL HAa OKPYXKAIOLIYIO CPeNy;
e OBJIQJICHHE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHMSI U MPOBEIEHUS (PU3UUYECKUX SKCIEPUMEHTOB, aHAJH3a U
UHTEpIpeTaluy HHPOPMAILUH, OIPEIEIICHUS JOCTOBEPHOCTH MTOJyYEHHOT'O PE3YJIbTaTa;
e CO3JaHME YCIIOBHUM JJIA PA3BUTUS YMEHUH ITPOEKTHO-UCCIEA0BATEIBCKOM, TBOPYECKON AEATEIBHOCTH.
Ha m3yuenue ¢usuku (6a30BbIi ypoBeHb) Ha ypOBHE CpeAHEro olriero obpasoBaHus oTBoautcs 136 yacos: B 10
KJacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 4acoB (2 yaca B HEJIEINIO).
[Ipennaraempiii B mporpamMmme 10 (U3MKE TMepeueHb J1a0OpaTOPHBIX U MPAKTUYECKUX paboT  SBISETCS
PEKOMEHIOBaHHBIM, YYUTENb JI€laeT BbIOOp MPOBENEHUS J1a0OpaTOPHBIX PabOT M OMBITOB C Y4ETOM HMHAMBHUIYATbHBIX
0COOEHHOCTEN 00YyJaroIIUXCsl.



COAEPKAHUE OBYUEHUSA
10 KUIIACC

Pa3znen 1. ®u3nka 1 MeTOABI HAYYHOI 0 IIO3HAHUS
®usnka — Hayka o npupone. HayuHble MeTOApl NO3HAHUS OKpYXarouero mupa. Ponb sKkcnepuMeHTa U TEOpUH B
npoliecce MO3HAaHUS IPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (pU3NYECKUX SIBICHUN U mpoueccoB. Hayunsle runores3sl. @u3nyeckue 3aKOHbl U TEOPUH. | paHULIbI
NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHUHBI MUPA, B TPAKTHUECKOHN AEATEIHLHOCTH JIIOICH.
Jlemoncmpayuu
AHanoroBsie U TU(PPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBuxkeHrne. OTHOCUTENIbHOCTh MEXAHUYECKOT0 IBMKeHU. Crucrtema orcuéra. Tpaekropus.

[lepemerienne, CKOPOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MAaTepUATbHON TOYKH, UX MPOEKIINU
Ha OCH cucTeMbl KoopauHaT. ClokeHue NepeMEIeHH U CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpsSMOJIMHEIHOE ABMXeHue. ['paduku 3aBUCMMOCTHM KOOpPJMHAT, CKOPOCTH,
YCKOPEHUS, MIYTH U MEPEMEILICHHS] MaTepUaIbHON TOUKU OT BPEMEHH.

CBobOonHOE majieHne. Y CKopeHue CBOOOTHOTO TTaACHMS.

KpuBonuHeiitHoe nBuxkeHue. J|BUKEHNE MaTEpUaIbHONM TOUKHU MO OKPY>KHOCTH C MOCTOSSHHOW IO MOZYJIIO CKOPOCTBIO.
VYrioBast cKOpocTh, JInHETHas ckopocTk. [lepuos u yactora obpaienus. LleHTpocTpeMUTenbHOe YCKOPEHHUE.

TexHn4eckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETp, ABUKEHUE CHApSIOB, LENHBIE U PEMEHHBIC
nepeaavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALINS KHUHEMATHUYECKUX XapAKTEPUCTUK JTBUKEHUS.



[IpeoOGpa3zoBanue ABMKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lapeHue Tes B BO34yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue nBukeHus tena, OpOLUIEHHOIO O/ YIIIOM K TOPU30HTY ¥ TOPU30OHTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHHUS.

Hanpasnenue ckopoCTH U JIBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yyeHne HEPaBHOMEPHOT O JABUKEHUS C LIETIBIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHHMS MEXAY NYTSIMH, NPOWJICHHBIMM TEJIOM 3a ITOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKU
BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yuyenne nBukeHUs MIapUKa B BA3KOU KUJIKOCTH.

N3yueHue ABMXKEHUA Tena, OpOLIEHHOrO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuanmn otHocurensHOcTH ['amunes. IlepBoiit 3akoH HeroTona. MIHEpIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cuil. Bropoit 3akoH HbroToHa s MaTepuanbHOM TOUKU. TpeTuil 3aKoH
HeroToHa miig MaTepuanbHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspxectu. [lepBas KocMHU€ecKasi CKOPOCTb.

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

Tpenue. Bunbl TpeHus (Mokosi, CKoJbxkeHus, kaueHus ). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CHJIa
Tpenus nokost. Kosddunuent tpenus. Cuna conpoTUBICHUS MPU IBUKEHUH TeJa B )KUIAKOCTU WM rase.

[ToctynarensHOe U BpalaTelIbHOE ABHKEHNE a0COIFOTHO TBEPIOTO TeENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpateHus. 1lnedo cumnbl. Y cioBus paBHOBecHs TBEPAOTO TelA.

TexHuyeckne ycTpoMCTBA U MPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenve nHepLuuu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIINX TEL.

Bropoi 3akoH HeroToHa.



N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIiui.

Hesecomocts. Bec Tena mpu yCKOPEHHOM NOABEME U MMAJCHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCUs TBEPIOro Teja. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydenune nBmkeHUs: OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3MHOBOM 00pasiie, OT uX aehopmariiu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJIA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akoHbl cOXpaneHus 6 MexaHuKe

NMnynsc MatepuaibHOM TOYKHU (T€Ja), CUCTEMbI MaTEpUAIbHBIX TOYeK. IMIyIbC CUIIBI U U3MEHEHUE UMITYJIbCa Tela.
3aKOH COXpaHEHUs UMITYJIbca. PEakTUBHOE NBUKEHUE.

Pabota cusibl. MOIITHOCTD CHUJIBI.

Kunernueckas sHeprusi MarepuaibHOM TOUKH. Teopema 00 U3MEHEHUU KUHETUYECKON SHEPIUH.

[Torenmnmanbras >Heprusi. [loreHnmansaas sHeprus ynpyro jaehopMUpOBaHHOW MpykuHbBL [loTeHIManbHas YHEPrus
Tena BOJU3U MOBEPXHOCTU 3EMIIH.

[ToTeHManbHBIE W HEMOTCHITMATbHBIE CHIIbI. CBSI3p PaOOThI HEMOTEHIIMATBHBIX CHJI C U3MCHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXpaHEHUS MEXAaHUYECKON SHEPIUMu.

VYrpyrve u HeyNpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONIEP, MPYKUHHBIN IMUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHIIMAIBLHOM SHEPTHHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomol



N3yuyenne abCOMOTHO HEYIIPYTOro yapa ¢ MOMOIIbIO JBYX OJIUHAKOBBIX HUTSHBIX MAsSTHUKOB.
HccnenoBanue cBsi3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOM SHEPrUM Teja Ha MPUMEpE PaCTSKEHUS PE3MHOBOTO
KIyTa.

Pa3znen 3. Mouieky/sipHast pU3HKa ¥ TEPMOAMHAMUKA

Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYUECKOT meopuu

OCHOBHBIC TIOJIOKCHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM W UX ONBITHOE 00OocHOBaHWEe. bpoyHOBckoe
nerkenue. luddysusa. Xapakrep ABUKEHUS U B3aUMOJEUCTBHS 4acTHUIl BelecTBa.Moaenu CTpOeHUs! ra3oB, KMJIKOCTEH U
TBEPABIX TeN U OOBSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mozeneill. Macca u pasmepsl moiiekyin. KomuuectBo
BemectBa. [locrosHnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lienbcust.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJIIPHO-KMHETHYECKONW TEOPUHU UJCaIbHOTO ra3a. AOGCOMOTHAS
TeMIIepaTypa KaKk Mepa CpeIHEN KMHETUUECKOM SHEPIUMU TEIUIOBOrO JIBMKEHUS vacTtull ras3a. [llkama temneparyp KenbpBuna.
["a30BbIe 3aKkoHbl. YpaBHeHUuEe MenaeneeBa—Kmnaneiipona. 3akon JlanbroHa. M3omnponecchl B UeadbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MponeccoB: U30Tepma, u30Xopa, u3odapa.

TexHuyeckue ycTponCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMETD.

Jlemoncmpayuu

OmnbITH, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BeIIecTBa, (poTorpaduu MOJIEKyn OPraHndeCKUX COSTMHECHHMIM.

OnbiTel 10 AUPPy3Un KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JABHYKCHHUS.

Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJICUCTBUSI.

Mogens, MILTIOCTPUPYIOIIAs IPUPOAY JABICHHS T'a3a HA CTEHKH COCYAA.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJI€aTIbHOIO ra3a, N30 POLIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopsie pabomol



Ornpesenenune Macchbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE MU3MEpPEHUM 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATypPbl
BO3/1yXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEK]ly apaMeTpamMu COCTOSTHUS pa3pesKeHHOr O ra3a.

Tema 2. Ochoebl mepmoouHamuxku

TepMmonnHamudeckass cucreMa. BHyTpeHHssS JHEpPrusi TEPMOJIWHAMHYECKOW CHUCTEMBI U CHOCOOBI €€ W3MEHEHUS.
KonuuectBo Temnorsl U pabota. BHyTpeHHsAs »HEprus OJHOATOMHOIO HJealbHOro Taza. Buabl Temnonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyYeHUE. Y JIebHas TeIIOEMKOCTh BellecTBa. KolnuecTBo TEIIOThI MpU TEIUIoNepeaye.

[Tonsarue 00 angnadbatHOM miporniecce. [lepBrIil 3akoH TepMoauHamMuku. [I[puMeHeHne nepBoro 3aKkoHa TEPMOJUHAMUKH K
uzonponeccaM. ['paduueckas naTepnperaius padoOThI raza.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMOCTh TIPOIIeCcCOB B IIPUPO/IC.

TemoBbie Mammuubl. [IpUHIUIBL ASHCTBUS TEIJIOBHIX MaiiuH. [IpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MallIMHAX.
Kospduuuent mnonesnoro paeiictBusi TeraoBoil Mamubbl. [{ukn KapHo u ero kod3(g@UIMEHT MOJE3HOrO JICUCTBUS.
DKOJOTHYECKHUE TPOOIEMBbI TETIOIHEPTETUKH.

Texnuyeckue ycTpocTBa U MPAKTUUECKOE MPUMEHEHUE: JBUTATENb BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOIUIBHUK,
KOHJTUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpeHHEN SHEPruu Teja MPpU COBEPIICHUH paOOThl: BbUIET NPOOKU U3 OYTHUIKHU MO ACHCTBUEM CHKATOTrO
BO3/lyXa, HarpeBaHue d(Ppupa B JaTYHHOU TPyOKe IMMyTEM TPEeHHS (BUICOIEMOHCTPAIIHS).

N3menenue BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) TeNa Mpy TeIUionepeaaye.

OnbIT Mo aAabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOWHBI, TBUTATENSI BHYTPEHHETO CrOPaHUsI, PEAKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenune ynenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Vcnapenwe u kumneHue. AOCONIOTHAsS W OTHOCHTENbHAs BIAXHOCTh BO3IyXa.
Haceimennsiit nap. Y aenbHast TeIioTa napooopa3oBaHus. 3aBUCUMOCTh TEMITEPATYPbl KUTIEHUSI OT JIaBJICHUS.



Teépnoe Tteno. Kpucramnmuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB KpUCTALIOB. JKUIKHE KpPUCTAIUIBL.
CoBpemenHnbie Matepuaibl. [[naBienne u kpuctam3anus. Y ieiapHas TeruioTa riasienus. Cyonumarus.

YpaBHEeHHE TEIIOBOrO OaaHca.

TexHUYecKue yCTpPOMCTBA W MPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP, TEXHOJOTHHU
MOJIYYEHHUS COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CniocoObl n3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus U IJIABJICHUS KPUCTALTNISCKOTO BEIIECTBA.

JleMoHcTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomol

N3mepenne 0OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoannHaMuKa

Tema 1. Inexkmpocmamuxa

DJleKTpHu3alus Tell. JNEKTpUYeCKHil 3apsai. JIBa Buaa JJIEKTpUYECKHUX 3apsAnoB. [IpOBOOHWKHM, AUDIIEKTPUKH H
NOJIYIPOBOAHUKH. 3aKOH COXPAHEHMS JIEKTPUYECKOI0 3aps/a.

B3aumopneiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil 3neKTpUUECKUil 3apsaa. DaekTpuueckoe noje. Hanpsxk€HHOCTD
ANEKTPUYECKOro noJist. [I[puHIMN Cyneprno3uuuu dIeKTpUuIecKuX nojei. JIMHun HanpspKEHHOCTHU EKTPUUYECKOTO TOJIS.

Pabora cun snekrpocrarnueckoro mnosd. [lorennuman. PasHocTe mnoreHnuanoB. IIpoBOAHMKM W IHAJIEKTPUKH B
AIIEKTPOCTATUYECKOM MOJIE. J(M3JIeKTpruYecKas IPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHIeHCcaTop. DIEKTPOEMKOCTD IIIIOCKOT0 KOHAEHCATOPA. DJHEPTHUsl 3apsKEHHOTO KOHIEHCATOpa.

TexHuyeckne ycTpolcTBa M INMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, AJIEKTPOMETP, JIEKTPOCTATHYECKas 3allHTa,

3a3eMJICHHE JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIBHBIN anmapar, CTpYHHBIN IpUHTED.
Jlemoncmpayuu



VY CTpOUCTBO M MPUHLIKI IEVCTBUSA IJIEKTPOMETPA.

B3anmopericTBrue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE 0JIE 3aPSKEHHBIX TEL.

[IpOBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3aluTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOopa OT IUIOWAAW IUIACTHH, PACCTOSHUS MEXAYy HUMH U
JTVRJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOro Toka. crounnku Toka. Cuia Toka. [IoCTOsSHHBIN TOK.

Hanpsbxenue. 3akon OMa i1 ydacTKa LETH.

DJIEKTPUYECKOE COINMPOTHUBIIEHUE. Y AECNbHOE CONPOTHUBJIICHME BewlecTBa. llocnenoBaTenbHOE, IMapalieNbHOE,
CMEIIAHHOE COEIMHEHNE MMPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akon [[xoymns—JIenna. MOIHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYIIIAs CUJla U BHYTPEHHEE COMPOTHMBJIICHHME MCTOYHMKA TOKa. 3akoH OMa sl MOJHOM (3aMKHYTOW)
AIEKTpUYECKOU 1enu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHASI TMPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBIEHUS METAUIOB OT TEMIEPaTyphl.
CBepX1npoOBOANMOCT.

DNeKTpUYeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TMpUMECHAas MPOBOJUMOCTh MOJIYINPOBOJHUKOB. (CBOWCTBA p—Nn-Mepexoa.
[TonmynmpoBOgHUKOBEIE TPUOOPBHI.

DNEKTPUYECKUI TOK B PACTBOPAX U PaCIUIaBax 3JIEKTPOJUTOB. DJIEKTPOJUTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DJIEKTpUYECKUN TOK B Ta3zax. CaMOCTOATENbHBIA U HECAMOCTOSTENBHBIN pa3psaa. Monnaus. [lnazma.



TexHuueckue yCTpONCTBa W NPAKTUUYECKOE IPUMEHEHHUE: aMIIepMETpP, BOJIBTMETP, pPEOCTaT, WCTOYHHKU TOKa,
3JIEKTPOHArpeBaTeabHble MPUOOPBI, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIH THO],
TEPMUCTOPHI U (HOTOPEZUCTOPHIL, MOTYITPOBOJHUKOBBIA U0, TadbBaHHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKA U HaPSDKEHMUS.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOLIAJAM IIONEPEYHOTO CEYEHUS U
Marepuaa.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue >IeKTpOABIKYHIEH cuiabl. KOpOoTKOe 3aMbIKaHHME TalbBaHUYECKOTO JJIEMEHTAa M OLEHKa
BHYTPEHHET'O COITPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

NckpoBoii pa3psia 1 IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSSI NPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3ydyeHue cCMEmanHoro COeAMHEHUST PE3UCTOPOB.

N3Mepenne 31eKTpOABHIKYILEH CHIIBI HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHHUS.

HabGnronenue snexkrposmsza.

MexnpeamMeTHblie CBA3H

N3yuenue kypca ¢puznku 6a3oBoro yposHs B 10 kinacce oCylIeCTBISETCS ¢ YUETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTHUKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvle nouamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O TO3HAHMS: SIBICHUE, HAy4YHBIH (DakKT,
runoresa, pu3nyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHue CUCTEMbl YpaBHEHMH, NUHEHas QyHKuus, napadomna, runepOona, ux rpadukd U CBOWCTBA,
TPUTOHOMETPUYECKUE (QYHKIIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXAECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB.



buonoeus: mexaHnueckoe ABM)KEHHE B KUBOU mpupojae, Au@y3usi, 0CMOC, TEIIIOOOMEH UBBIX OPraHU3MOB (BUIBI
TeIUIoNepeIaum, TEIJIOBOE PABHOBECHE), DJICKTPUUECKUE SIBJICHUS B dKUBOUM MIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEM W Ta30B, JJIEKTPUUECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIMTUYECKAS IUCCOLMALIMS,
rajibBaHUKa.

l'eoepaghus: BIaxXxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocusn: mpeoOpazoBaHWE JBMKCHUN C MCIOJB30BAHMEM MEXAaHW3MOB, YUET TPEHUS B TEXHHKE, MOIIIAITHUKH,
UCIIOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCAa B TEXHHUKE (paKeTa, BOJOMET U APYrue), ABUraTeIh BHYTPEHHETO CrOpaHusl,
napoBasi TypOrMHa, OBITOBON XOJOAMIBHUK, KOHAUITMOHEDP, TEXHOJOTUH TOTYyYEHUs] COBPEMEHHBIX MaTEpHaIoB, B TOM YHCIIE
HAaHOMATEepUaJIOB, U HAHOTEXHOJOTHHU, DJICKTPOCTATHUYECKAs 3alluTa, 3a3e€MJICHHE JJICKTPOINPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, DJICKTPOHArpeBaTeIIbHBIC MMPHUOOPHI, IJEKTPOOCBETUTEIbHBIC MPUOOPHI, TajlbBaHUKA.

11 KVIACC

Pa3znen 4. JinekrponnHaMuKa

Tema 3. Maznummnoe noJe. IneKmpomazHUmMHAA UHOYKYUA

[TocTtossHHbIE MarHUTHl. B3anMonenCcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJie. BEKTOp MarHUTHOM WHIYKLIUU.
[IpyHIMN Cynepno3WIMy MAarHUTHBIX MOJIEH. JINHMM MarHUTHOM MHAYKUWMH. KapThHA JMHWKA MarHUTHOW MHIAYKLIHMM ITOJIS
MOCTOSIHHBIX MArHUTOB.

MaruutHoe noJjie MpoBOAHUKA ¢ TOKOM. KapTrHa TMHUN MHAYKIMYA MAarHUTHOTO MOJIS IJIMHHOTO NPSIMOTO MPOBOJHUKA
Y 3aMKHYTOI'O KOJIBLEBOI0 MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre MpoBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOAYyJIb M HalIPABIICHHUE.

Cuna Jlopenua, €€ MOAyJib U HanpaBiieHHE. [[BHKeHHE 3apsHKEeHHOM YacTULIBl B OJJHOPOJIHOM MAarHUTHOM mosne. Pabora
cuiel JIopeHna.

SIBneHue 27EKTPOMArHUTHOW MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM MHIYKLIHMH. DJIEKTPOABMKYIIAsl CUJIA WHIYKIUU.
3aKOH 3JIEKTpOMarHuTHoM nHaykunu dapases.



BuxpeBoe anekTpudeckoe mosie. IIEKTPOABUKYIIAs CHJIA UHAYKIHWHU B IMPOBOJHHUKE, JBHXKYIIEMCS MOCTYINATEIbLHO B
OTHOPOJAHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHNE CAMOMHIYKIIUU. DJIECKTPOABUKYIIAsl CUJIa CAMOMHIYKIIUH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckrne yCTpomcTBa U MPAKTUYECKOE TPUMEHEHHE: TOCTOSSHHBIE MArHUTHI, JIEKTPOMArHUThI, 3JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHUILl, UHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MarHUTHBIM TOJIEM.

JIvHUYM MHAYKIIMA MAarHATHOTO TOJISI.

B3anmonenicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cumnbl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE DIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb JIEKTPOJBHKYIIEH CUITBI HHAYKIUUA OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O MOTOKA.

SIBrIeHNE CaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydenrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON WHTYKIIUU.

Paznen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1EOAHUA



KonebarenpHas cucrema. CBoOOOHBIE MexaHMueckue KoneOaHud. ['apMmonHmueckue koneOanus. [lepuop, yacrora,
amruntyaa u (aza konedanuit. [IpyuHHbIN MagsTHUK. MaTeMaTH4ecKuid MasiTHUK. Y paBHEHHE TapPMOHUYECKHUX KOJIeOaHUH.
[TpeBparieHre sHEPrUM MPU TAPMOHUYECKUX KOIEOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHWS B HUICAJIBHOM KOJEOATEIbHOM KOHTYDE.
AHanorust MeX1y MEXaHUYeCKUMHU U AJIEKTPOMarHUTHbIMU KoseOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! YHEPTHH B
UJICATIbHOM KOJ1e0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxalIux KosneOaHUsAX. BeIHyXIeHHble MexaHudyeckue koneOanusi. Pe3onanc. BeiHyxXIeHHBIE
AJIIEKTPOMArHUTHbIE KOJIEOaHHUS.

Ilepemennslil TOk. CUHYCOUAIBHBIN TEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOT0 TOKA. AMIUIMTYAHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbl TOKA U HAIPSKEHHUS.

Tpancdopmarop. IIponsBoacTBo, nepenada U NOTPEOJCHUE 3JIEKTPUUECKONM HHEPruu. ODKOJIOTMYECKHUE PHUCKU IpU
IIPOM3BOJICTBE 3JEKTpodHeprun. KympTypa ncrnonb30BaHus 3JEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckue ycTpOMCTBa M NPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUUECKUI 3BOHOK, T'€HEpAaTOp MEPEMEHHOIo TOKa,
JIMHUM JIEKTponepesay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHONW CUCTEMBI (MPY>KUHHBINA UITH MAaTEMATUYECKUM MASTHHK).

Ha6mronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOAHUIA.

HabGnronenune pe3onanca.

CB0OOOAHBIE AJIEKTPOMATHUTHBIE KOJICOAHMS.

OcuumtorpaMMsbl (3aBUCHUMOCTH CHJIBI TOKA M HAIIPSPKEHUSI OT BPEMEHU) AJIs1 3JIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3oHaHc 1pu nocnen0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHAYKTUBHOCTU U KOHJEHCATOpa.

Mopenb TMHUYU DIEKTPOIEpEIayn.

Yuenuueckuii sxcnepumenm, rabopamopusle pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOJIa MAJIbIX KOeOaHUH rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKA B LIENU M3 MOCIEA0BATEIbHO COEAUHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60JIHbL

MexaHudeckue BOJHBI, ycinoBusl pactpocTpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHHs W JUIMHA  BOJIHBI.
[Tonepeunbie U MpoAOIbHBIE BOJHBL. MHTEppepeHus u AuPpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIEC BOJIHBI. Y CJIOBUS M31yYEHHUSI JIEKTPOMArHUTHBIX BOJIH. B3anmuas opuentanus BektopoB E, B, V B
AJNEKTpOMarHuTHOW BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHUE, MOoJisApu3aius, audpakius,
uHTepdepennnsa. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkaa 31eKTPOMArHUTHBIX BOJH. [[puMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TEIEBUICHUS. Paguonokamusi.

DNIEeKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH CPEb.

TexHuuyeckne ycTporcTBa U MPAKTUUYECKOE IPUMEHEHHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasi JMArHOCTHKA B
TEXHUKE U MEIULIMHE, pajap, paIuoNpUEMHUK, TEIEBU30D, aHTeHHA, TenegoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmonenue orpaxxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenune unrepdepenunu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmonenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0M M 4aCTOTOM KoJeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, MpEJIOMIICHUE, NOJspuU3alus, AuQpakius,
uHTephEepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpssMonmHEHOE pacHpoCTpaHEHUE cBeTa B OgHOpoaHOUN cpene. Jlyd ceera. TouedHbii
MCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaxeHus cBeta. [locTpoenne n300pakxeHuii B MIOCKOM 3epKaie.



[Ipenomnenune cBera. 3aKOHBI MpPEIOMJIEHHUS cBeTa. AOCOJIOTHBIA TMOKazarenp mpesnomieHus. I[losHoe BHyTpeHHee
orpaxkeHue. [IpenenbHbIN yroi MOJHOr0 BHYTPEHHETO OTPAXKECHUS.

Hucnepcust ceeta. CloxHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomye U pacceuBaroliue JMH3bl. ToHKas jguH3a. POKYCHOE PacCTOSHUE W ONTHYECKas CUiia TOHKOW JIMH3BI.
[Toctpoenne m300pakeHU B COOMPAIOIIMX W paccerBaromux JuH3ax. DopMmyna TOHKON JMH3BL YBEIWYEHUE, JTaBaCMOC
JIMH30M.

[Ipenensr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. HuTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAOMIOJACHUS MaKCHUMYyMOB H
MUHHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuuss cBera. JudpakuuoHHas peméTka. YcaoBue HAOMIOACHHUS TIJIaBHBIX MAaKCUMyMOB TIpH TaJeHUH
MOHOXPOMAaTUYECKOI'0 CBETA Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyna, QoTroamnmnapar, MPOEKUHMOHHBIN ammnapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PaKIIMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOe pacpoCTpaHEeHUE, OTPaXKEHUE U MpesioMiieHne cBera. Onruyeckrue npudophl.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Ha6monenne nuatepdepeHium crera.

Habmonenue nudpaxiuu caera.

HaOmonenue nucnepcuu cBerta.

[TonyuyeHune criekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.

HaOmonenue nonsgpuzanuu cBeta.

Yuenuueckuii axcnepumenm, rabopamopvie pabomol



N3mepenue nmokasarens NpeJoMIICHUS CTEKIIA.
HccnenoBanue cBoWcTB U300pakKeHU B JIMH3AX.
HabGmonenne nucrnepcuu cBeta.

Pa3znes 6. OcHOBBI crIeNMATBLHOI TEOPUM OTHOCUTEIbHOCTH
['paHunbl  NPUMEHUMOCTH  KJlacCMYeckol MexaHuku. [locTynaTel —crnenuanbHON — Teopuu
MHBApUAHTHOCTh MOJAYJISl CKOPOCTH CBETA B BAKYyM€, MPUHITUIT OTHOCUTENHHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHU U COKPALIEHUE JJINHBI.
DHEpPrus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C IHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPIUS MTOKOSI.

Paszpes 7. KBanroBas pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®otonbl. Popmyna Ilnanka cBsizu sHeprun GOTOHA C €ro YaCTOTON. DHEPIUsl U UMITYJIbC (POTOHA.

OTHOCHUTCJIIbHOCTH:

OtkpeiTre u uccneaoanue dporoddpdexra. Onbitel A. I'. CroneroBa. 3akoHbl GpoTtodrddexra. YpaBHeHHUe DUHILITEHHA

st poroaddexra. «KpacHas rpanuiay Gorodddekra.
JlaBnenue ceeta. OnwiTel I1. H. JIebenena.
XUMHYECKOE ACUCTBUE CBETA.

TexHuyeckue yCTpoMCTBA U MPAKTUYECKOE TpUMEHEHHUE: (HOTOITIEMEHT, (OTOAATUHK, COTHEUHAs OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®ot0o3dh(HeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.
Hccnenosanue 3aKkoHOB BHEIIHETO (oTodPdeKTa.
Cseroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuto o-yactuul. IlnanerapHas monens atoma. IloctynaTs
bopa. M3nydenune u moromieHre ¢GOTOHOB MPU TEPEX0Jie aToMa C OJIHOIO YPOBHS SHEPruM Ha Jpyro. BHabI CIeKTpoOB.
CnexTp ypoBHEM 3HEPruu aToMa BOJIOPO/IA.

BonHoBrie cBoiicTBa yactuil. Bosnsl e bpoiins. KopnyckyasipHO-BOJTHOBOH Jyaau3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: CHEKTPaJbHbIM aHaiau3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopna.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGmronenue nmHelyaThIX CIEKTPOB U3TYyYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Habmronenue nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTkpeiTHe paauoaktuBHOcTU. OmnbiThl Pesepdopna mo
ONpEAENICHUIO COCTaBa paJMOAKTHUBHOrO u3nydenus. CBoilctBa anbda-, Oera-, ramma-usnydeHus. BrusiHue
PaAOAaKTUBHOCTHU HA KUBBIC OPTAHU3MBI.

OtkpeiTHE poTOHAa M HeWTpoHa. HykinonHas moznens siapa ['eiizenOepra—lMBanenko. 3apsn snpa. MaccoBoe 4ucio
saapa. 3oTonsl.

Anbda-pacnan. DNeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHre. 3aKoH paguoaKTUBHOT'O pacmaja.

DHeprus CBs3M HYKIIOHOB B sifipe. SnepHbie cuibl. [ledekt macchl apa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEp.

Anepusiii peaktop. TepmosiaepHbiil cuuTe3. [IpoOaeMbl 1 EPCNEeKTUBBI IIEPHON YHEPTETUKU. DKOJOTUUECKUE ACTICKThI
AIEPHOU YHEPIETUKMU.

DJleMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.



Metoabl HAOIIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIe B3auMOACHCTBUS. EAMHCTBO (prznyeckoil KapTUHBI MUDA.

TexHuueckrne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: NO3UMETDP, Kamepa BuibcoHa, sSIEpHBIN peakTop, aTOMHas
oomo0a.

Jlemoncmpayuu

Cu€T4MK MOHM3HUPYIOUINX YaCTHULL.

Vuenuueckuui sxkcnepumenm, nabopamopmsie padomoi
HccnegoBanne TpekoB 4acTHIL (IIO TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMH U ACTPOPUIUKH

DTanbl pa3BUTHS aCTpOHOMUM. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMMUH.
Bup 38€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE JBUKCHUE.
CosHeuHas cucrema.

Connue. ConHeunasi akTUBHOCTb. McrouHuk sHeprur ConHUIA W 3BE3A. 3BE3/bI, UX OCHOBHBIE XapaKTEPHUCTUKH.
JlnarpaMMa «CHEKTPaJIbHBbIA KJIacC — CBETUMOCTBbY». 3BE3NIbI TJIaBHOW MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3] TJIaBHOW IMOCIEA0BAaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHBIE NPEACTABICHUS O
MPOUCXOXKAEeHUH U HBoMOIMY CoHIIA U 3BE3/. DTallbl )KU3HU 3BE3I.

Muneunsiii [Iyts — nHama [Nanaktuka. [lonoxenue u auxenune Conuua B ['anaktuke. Tunbl ramaktuk. PaguoranakTuku
Y KBa3apbl. YEpHBIE IBIPHI B SA/Ipax rajlakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66na. Paszoeranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe
U3IIy4ECHUE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaOmonenust HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN [T ONPeIeICHUS TOJI0KEHUS
HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3usi CeBEpHOIo MOMyapus U sipKue 3BE3/bl.



Hab6mronenus B Teneckon Jlynsl, maner, Mueunoro [lyTu.

O0o0maroiee NOBTOpPEHUE

Ponb ¢usmku M acTpoHOMUU B HKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAIIbHON M 3TUYECKON cdepax nesTeIbHOCTH
YeJIOBEKa, pojib U MECTO (DU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOH KapTHHE MHpA, POJib (PU3NYECKOH TEOpUHU B
dbopMUpPOBAaHUU TPEACTABICHUN O (PU3NUYECKOW KapTHHE MHpPa, MECTO (U3MUYECKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE.

MexnpeaMeTHble CBA3H

Nzydenue kypca pusuku 6a30Boro ypoBHs B 11 Kilacce oCymecTBISIETCS ¢ YIETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMU MaTeMaTUKu, OMOJIOTUU, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnovle noHamus, CBS3aHHBIE C W3YYCHHMEM METOJOB HAyYHOTO MO3HAHUS: SBJICHHME, HAy4YHBIA (akT,
TUIOTe3a, PU3nUecKas BeIMUMHA, 3aKOH, TEOPUsl, HAOII0IEHUE, SKCIIEPUMEHT, MOJECIIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUI, TPUTOHOMETPUUECKUE (DYHKLIHUH: CUHYC, KOCUHYC, TAHT €HC, KOTAHT€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX NPOEKLIWH HA OCH KOOPAMHAT, CJOKEHHE BEKTOPOB,
IPOU3BOHBIE 3JEMEHTApPHBIX (DYHKIUH, MPU3HAKU MOAOOUS TPEYroJbHUKOB, ONpEAENICHUE IUIOUIAAN IUIOCKUX (Uryp u
o0BEMa Tell.

Buonocus: »nextpuueckue SBICHUS B JKMBOM NpUpOJE, KoyeOaTelbHbIE NBHKEHHUS B JKUBOM IPUPOJE, ONTUYECKUE
SBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE PAAUALIN HA )KUBbIE OPraHU3MBI.

Xumusa: CTpoeHHME aTOMOB U MOJIEKYJ, KPHCTAJUIMYECKash CTPYKTypa TBEPIABIX TeJN, MEXaHU3MbI O00pa30BaHUS
KPUCTAUIMYECKON PEIETKH, CIEKTPAJIbHBIA AHAJINS.

l'eoepagus: marHuTHBIE MONMIOCa 3€MJIM, 3aJI€KW MAarHUTHBIX Py, (OTOChEMKA 36MHOW MOBEPXHOCTH, MpE/ICKa3aHue
3eMJIETPSICECHU M.

Texnonozus: JTMHUU DIIEKTPONEPENAY, TEHEPATOP IIEPEMEHHOI0 TOKA, JIEKTPOABUraTelb, UHAYKIIMOHHAS [1€4b, pajap,
paauonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHUKA, COJHEUHAas
Oatapes.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30OBAHUA

OcBoenne ydeOHoro npeamera «Pu3nka» Ha ypOBHE CpeqHEro oodmiero odpa3zoBaHus (0a30BbId YPOBEHB) HOJIKHO
o0ecrneunTh JOCTHXKEHUE CIEAYIOINX JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3ysbTaThl OCBOCHHUSI ydueOHOro mpeamera «Du3uka» TOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
OoOy4Jarolmuxcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEM TO3WIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAILINM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUW, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTAM POCCHICKOIO
o0IIIecTBa, paclIMpeHre >KU3HEHHOrO OIbITa W OIbITa JACSITEIbHOCTH B IIPOIIECCE pealM3allii OCHOBHBIX HaIlpaBJICHUIN
BOCIIMTATEIILHOM JACATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS :

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3UIIMHA OOYYaIOMIerocss Kak aKTMBHOTO M OTBETCTBEHHOI'O WICHA POCCHHCKOTO
00I111eCTBA;

MPUHATHE TPATUITMOHHBIX OOIIECYEIIOBEUECKUX TYMAHUCTUIECKUX U JIGMOKPAaTUYECKHUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B MHTEPECAX I'PaKIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIPABICHUHU
B 00pa30BaTENbHON OpraHU3aIUY;

yMEHHUE B3aUMO/ICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUHU C MX (PYHKIIUSIMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NESATEIHHOCTH;

2)IaTpUOTHYECKOr0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTh POCCUICKOM Ipak1aHCKOW UJICHTUIHOCTH, MATPUOTU3MA;

[IECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXKEHUSIM POCCHUUCKUX YUYEHBIX B 00JacCTH (PUBUKUA U
TEXHUKH;

3)A1yXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, TUYECKOTO ITOBEICHUS;



CITOCOOHOCTBH OIIEHUBATh CUTYAIIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B IESITEIbBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIA/Ia B OCTPOCHHUE YCTOWYHUBOTO OYAYIIIETO;

4)3cTeTMYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHNE K MUPY, BKITIOUYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (DU3NIECKOIN HAYKE;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K pa3audHbiM cepam mpodecCHOHATBHOU NEATeTLHOCTH, B TOM YHUCIE CBS3aHHBIM C (PM3UKOW M TEXHUKOM,
YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOP OyayIiel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1ACTH (DM3UKHU HA MIPOTSKEHUU BCEH KU3HH;

6)3K0JI0rM4eCKOro BOCIIUTAHMS :

c(hOpMUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPbI, OCO3HAHUE III00ATBHOr0 XapaKTepa KOJIOTMUECKUX MPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUN B OKPYXKAIOIICH CPEAE HAa OCHOBE 3HAHMS LEJIEH YCTOMYMBOIO PAa3BUTHUSA
YEIIOBEUECTBA;

paciMpeHue orbITa JeSITEIHbHOCTH YKOJIOTHYECKON HANIPAaBJICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUM 10 (DUBHUKE;

7)IEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PHU3NUIECKOIN HAYKH;

OCO3HAHME IEHHOCTH HAay4YHOM JESITeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUEHUS (PU3MKHU OCYHIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO IESTEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS

Ba3oBblie 1oruveckue a1ecTBUS:
CaMOCTOSITETTLHO (POPMYITUPOBATH U aKTYyaJIM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;
OMPEIETIATh 1NN JIEITeIbHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;
BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B paccMaTpUBaAEMbIX (PM3MUECKUX SBJICHUSX;



pa3pabarbiBaTh IJIaH pEIICHHs NpPOOJEeMbl C YYETOM aHaNIM3a HMMEIOLIUMXCS MATepUANbHBIX U HEMaTepHATbHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JACSITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LEJISAM, OLEHUBATH PUCKH MOCIEICTBHUIA
NesTeNbHOCTH;

KOOPJIWHUPOBATH U BBIMOJHATH pab0Ty B YCIOBHUSIX PEAIbHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMOJICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIIJIEHUE TP PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrble ucciienoBarebCcKue 1eiiCTBUA:

BJIaJIeTh HAYYHOW TEPMUHOJIOTUEN, KIIOUEBBIMU MOHITUSIMHU U METOJaMHU (PU3NYECKON HAYKH;

BJIaJI€Th HaBbIKAMU Y4€OHO-HMCCIIEOBATENbCKON U MPOEKTHOM JEATENbHOCTH B 00JIACTH (PU3MKHU, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PElICHUs 3a71a4 (PU3HMUecKOro CoAepKaHusl, MPUMEHEHHIO Pa3TINIHbIX
METOJIOB [T03HAHN;

BJIAa/IETh BUJAMU JIEATEILHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAl, MIPeoOpa30BaHUI0 U MPUMEHEHHIO
B Pa3JIMYHbBIX YUEOHBIX CUTYallUsAX, B TOM YKCJIE MPU CO3AAaHUHU yU4E€OHBIX TPOEKTOB B 001aCTU (PU3UKH;

BBISBJIATh MPUYNHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3a/ady, BBIABUIATh TMIIOTE3Y €€ PELICHMs, HaAXOIUTh
apryMeHThI IS JI0Ka3aTelIbCTBa CBOUX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATH IOJYYEHHBIE B XOJE€ PELICHHs 3aJaud pe3yJIbTaTbl, KPUTHYECKH OLICHMBATh UX JIOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BaTEIbHOM NEATENbHOCTH, B TOM YHCJE MPH WU3YYCHHUH
buznkuy;

JaBaTh OLICHKY HOBBIM CUTYAllUsIM, OLIECHUBATh IPUOOPETEHHBIN OIBIT;

yYMETh NMEPEHOCUTH 3HAHUS 11O (PU3KKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIHLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTel;

BBIIBUTATh HOBBIE UJIEH, MIPEAJIaraTb OPUTHHAIbHBIE TIOJIXO/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmeii:



BJIJICTh HABBIKAMH IOJNyYCHHS HH(pOpManuu (DU3HUECKOTO COACpXKAHUS M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITCJILHO OCYIIECTBJIATh TOWCK, aHaIM3, CHCTEMATH3alldi0 W HMHTEPHPETAlldi0 MH(MOPMAIUU pPa3IudHBIX BHIOB U
dbopM TpeICTaBICHUS;

OLIEHHBATh JOCTOBEPHOCTHh MH(POPMALINH;

UCTIOJIB30BaTh CPEIACTBA HWH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTUA B PEIICHUA KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPraHM3allMOHHBIX 3a1a4 ¢ COOJIofeHHEM TPeOOBaHUM SPrOHOMHUKH, TEXHHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHHUs, TPABOBBIX U ATHYECKUX HOPM, HOpM MH(DOPMAIMOHHON 0€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHHS B Pa3MYHbIX (opMarax ¢ yd€ToM HazHAYCHHS WH(DOpMAIUU U IEJICBOU
ayJUTOPHH, BEIOHpAst ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alllu.

KoMMyHMKATHBHBIC YHHBEpPCalbHbIC y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISITh OOIIEHUE HA YPOKaX (PU3MKHU U BO BHE-YPOUHOU 1E€STEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHPIMKTHBIX CUTYallUl U CMATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOJIb30BAHUEM S3BIKOBBIX CPECTB;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHOW U MHIUBUYaIbHON paboThI;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX IEHCTBUI C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEW Ka)KJOro WIeHa
KOJUICKTHBA,;

IIPUHAMATh €I COBMECTHOM IEATEIBbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH NEUCTBUSA IO €€ JOCTHUKEHUIO:
COCTaBJISATh IUIAH JACWCTBUN, PACIPEAENSATh POJIM C YYETOM MHEHHMH YYaCTHHUKOB, OOCYXJAaTh pEe3yJlbTaThl COBMECTHOM
paboTHI;

OLIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO YYaCTHHKAa KOMaHABl B OOMIMI pe3yapTaT MO pa3padOTaHHBIM
KPUTEPHUSIM;

IIPEIAraTh HOBBIE IPOEKTHI, OLIEHUBATH UAECH C TO3ULINHY HOBU3HBI, ODUTHHAIIBHOCTH, IMTPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PaA3IMYHBIX CUTYaLUsX, MPOSABIATH TBOPYECTBO U
BooOpakeHHe, ObITh MHUITUATUBHBIM.



PerynsiTuBHBbIC YHUBepcaibHbIe YUeOHbIe /1eiiCcTBUSs
Camoopranuzanusi:
CaMOCTOSITEJTLHO OCYIIECTBIISITh TIO3HABATENbHYIO JEATEILHOCTh B 00JACTH (DU3MKU W aCTPOHOMHHM, BBISBISTH
poOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PaCUETHBIX U KAYECTBEHHBIX 3a/lay, IUIAH BBINOJHEHUS MPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;
JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;
paciupsATh paMKH Y4€OHOIO MTPEIMETAa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUI;
JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEILICHHE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JSPYAULMH B 00JacTU (U3MKHU, MOCTOSHHO IOBBIIIATH CBOMU
o0pa3oBaTeNbHBIA U KYJIbTYPHBII YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTb, OLIEHHMBAaTh COOTBETCTBUE PE3YJIbTATOB
LESIM;
BJIaJICTh HaBBIKAMU TTO3HABATEIHLHOM pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICUCTBUI M MBICIUTEIHHBIX TIPOIECCOB,
UX pe3yibTaTOB U OCHOBaHUM;
MCIOJIb30BaTh MPUEMBI peQIICKCHH JIJIsl OLIEHKU CUTYaIMH, BHIOOpA BEPHOTO PEIICHHUS,
YMETh OLIEHUBATh PUCKH H CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHUYKEHUIO;
NPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTATOB ACSITEIbHOCTH;
MPUHUMATh ce0s1, MIOHUMAasi CBOU HEJJOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHAINA3E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OLIUOKH.
B npornecce noctrukeHus JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOrpaMMbl 10 (PU3HUKE ISl YPOBHS CPEAHEr0 OOLIEro
00pa3oBaHusl y 00Y4arOIIMUXCSl COBEPIICHCTBYETCS SMOLUMOHAIBHBIA HHTEIIEKT, MPEANoNaratoui copMHUpOBaHHOCTb:



CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHEC, BHJICTH HAINpaBICHUS
pa3BUTHUSI COOCTBEHHOM dMOIIMOHAILHOU cephl, OBITh YBEPECHHBIM B cebe;

caMOpPEryJIMPOBaHUs, BKIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE ITOBEACHUE,
CIIOCOOHOCTB aaNTHPOBATHCS K AMOIIMOHAILHBIM U3MCHEHHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHHIO IEJIM U YCIeXy, ONTUMHU3M, WHUIIMATHBHOCTD,
YMEHHE JICHCTBOBATh HCXO/S U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHUMATh JMOIMOHATBHOE COCTOSIHUE JAPYTHX, VYYWUTBIBAaTH €ro TpHU
OCYIIECTBIICHUH OOIICHUS, CHOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBICTpAaMBAaTh OTHOIICHHS C JPYTrUMHU JIIOJBbMH, 3a00THUTHCS,
MIPOSIBIISATh MHTEPEC M pa3pemiaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JAOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcsi yMEeHHi:

JIEMOHCTPUPOBATh HA MIpUMEpPaX POJb U MeCcTO (M3UKKA B (OPMUPOBAHUM COBPEMEHHOW HAy4YHOW KApTUHBI MHpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU JIEITEIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI PUMEHEHUSI U3YyYEHHBIX (DU3UYECKUX MOJENeH: MaTepualbHas TOYKa, WHEpIMaIbHAs CUCTEMA
oTrcuéra, abCONMIOTHO TBEPJOE TENO, HIeaIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, KUJIAKOCTEH W TBEPIBIX TEJ, TOUYCUHBIN
AIIEKTPUUYECKHH 3apsi/i IPU pelieHnr (PU3nYecKux 3ajady;

pacrnio3HaBaTh (U3NUYECKHE SBJIICHUS (TIPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KMHETUYECKOW TEOPHUH CTPOCHUSI BEIIECTBA U JJIEKTPOJAMHAMHUKHA: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBU)KEHHUE, CBOOOJIHOE MAaJICHUE TeJ, IBUKEHUE MO OKPY>KHOCTH, MHEPIUS, B3auMoaeiicTBue Tei, nuddysus, OpoyHOBCKOE
JBWKEHUE, CTPOEHUE >KUJKOCTEH W TBEPABIX TeJN, M3MEHEHHE OO0BEMa TeN TMPHU HarpeBaHUM (OXJIKIECHUHU), TEIIOBOE
paBHOBeECHE, UCTIAPEHUE, KOHACHC AU, TIJIaBJICHUEe, KPUCTAJUIN3AIlsl, KUTICHUE, BIAXKHOCTh BO3/1yXa, IMOBBIIIIEHUE JaBJICHUS



raza npv €ro Harp€BaHUM B 3aKPBITOM COCYAE, CBSI3b MEXIY NapaMeTpaMu COCTOSHUS ra3a B M30MPOLIECCAX, AICKTPU3ALUS
TEJI, B3AUMOJICHCTBUE 3apsiJIOB;

OMHUCHIBATh MEXaHUYECKOE ABMIKCHHE, UCTI0JIb3YS (PU3NUECKHEe BEIIMUMHBI: KOOPAUHATA, ITYTh, IEPEMEIIICHUE, CKOPOCTh,
YCKOpEHHEe, Macca Teja, Cujia, UMIYJbC Tejla, KHHETHYECKas dHEprus, MOTEeHIHalIbHas JHEPrus, MexXxaHuueckas pabdora,
MEXaHMYeCKasi MOIIHOCTh; MPU OINHUCAHUM TPABWIBHO TPAKTOBATh (DM3UUYECKUN CMBICT HCIONB3YEMBIX BEJIWYWH, HX
0003HAUEHUS U €IUHUIII, HAXOUTh (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUYMHAMU;

ONKCHIBATh M3YUYCHHBIC TETJIOBBIC CBOWCTBA TENl M TEIUIOBHIC SIBJICHMSI, UCTIONB3Ys (DU3MUYECKUE BEJIMUMHBI: JTaBIICHUE
rasa, TeMIeparypa, CpeaHssl KMHETHYECKAs] dHEPIrusi XaOTUYECKOrO JIBMIKECHUS MOJIEKYJ, CPEIHEKBAApPaTUUYHASI CKOPOCTh
MOJICKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padbora raza, KOdDQPHUIMEHT I0JE3HOT0 JEHCTBHS TEIJIOBOIO
JBUTATENsl; MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI HCMOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
CMHUILIBI, HAXOIUTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYI0 BEIUIUHY C IPYTUMHU BEJIMYNHAM;

OMUCHIBATh HU3YYEHHBIE DJICKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKHUE SIBJICHUSA (MIPOLIECCHI), HCIOJIb3Ys
(bu3MYeCKre BEIWYUHBL JJICKTPUUYECKUM 3apsil, SJIEKTPUUYECKOE TM0Jie, HAMPSHKEHHOCTh TMOJs, IMOTEHIMal, pPa3HOCTb
MOTCHIIMAJIOB; TIPH OINKMCAHUW IPABUJIBLHO TPAKTOBAaTh (DH3MYECKHUHM CMBICT MCMOJIB3YyEMBIX BEIWYHH, WX O0O3HAYCHHS H
€AMHULIBL; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU BEIMUMHAMU,

aHATM3UPOBATH (PU3UUYECKHE MPOIECCHI U SBICHUS, UCTONb3Ys (PU3NYECKUE 3aKOHBI U MPUHIUTIBI: 3aKOH BCEMHUPHOTO
Tsirotenus, I, I u 11 3akonbl Hpr0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUM, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIHUII
CYNEPHNO3UIMHA CHUJI, NPUHUWAN PABHONPABHUS HWHEPUUAIBHBIX CHUCTEM OTCUYETA, MOJEKYJISIPHO-KUHETUUYECKYIO TEOPHIO
CTPOEHUSI BEIIECTBA, T'A30BbIC 3aKOHBI, CBSI3b CPEJIHEN KUHETUYECKOW SHEPTUU TEIIOBOTO JIBMXKEHUS MOJIEKYJT ¢ a0COIIOTHOM
TEMIIEpaTypoil, MEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXpPAHEHHUSA JJEKTPUYECKOro 3apsijaa, 3akoH KylioHa, mpuiTOM
pa3nuyuath CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHHWE U yCiIoBHs (TpaHUIBI, 00J1acTH)
IIPUMEHUMOCTH;

OOBSCHSITh OCHOBHBIC MPUHILMIIBI JEUCTBUS MAalIUuH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazivMyarTh YCJIOBHUS UX
0e30I1aCHOr 0 MCIOJIL30BaHMs B IOBCEIHEBHOM KU3HMU,



BBITIOJIHATD SKCIIEPUMEHTHI MO0 HCCIECIOBAHUIO (DU3UUYECKUX SIBICHUNW W TPOILIECCOB C HCIONBb30BAHMEM TMPSMBIX U
KOCBEHHBIX HM3MEpPEHUH, MpU ATOM (GOPMYIHPOBATh MpodieMy/3alady M THUIOTE3y YYEeOHOro JKCIEepHUMEHTa, coOupaTh
YCTaHOBKY U3 IPEIVI0KEHHOTO 000pYy10BaHUsl, IPOBOJUTH OIBIT U (HOPMYJIMPOBATH BBIBOJIBI,

OCYILIECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIMYWH, MPU 3TOM BBHIOWPATh ONTHUMAIIBHBIN CIIOCOO
U3MEPEHUSI U UCIIOIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEITHOCTEH N3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTU MEXKIY (PU3NYECKUMH BEIIMYMHAMU C HMCIOJIB30BAHHUEM IMPSMBIX HU3MEPEHUM, MPU ITOM
KOHCTPYHPOBaTh yYCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UUYECKUX BEJIUYUH B BUJE TAOIHIl U
rpauKOB, AeTaTh BHIBOABI IO PE3YJIbTaTaM HCCIEI0BaAHUS;

coOrofaTh MpaBuiia 0€30MaCHOTO Tpy/Aa MPHU MPOBEACHUU UCCIEIOBAHUI B paMKax Y4eOHOIo KCIEpUMEHTa, Y4eOHO-
UCCIICZIOBATEIbCKOM M TMPOEKTHOW JEATEIbHOCTH C MCIOIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPATOPHOTO
000pyI0BaHHUS;

pemiaTh pacu€THbIC 3aa4M C SBHO 3aJaHHON (PU3UYECKON MOJIEIIbIO, UCIIONB3Ys (PU3NYECKUE 3aKOHBI U MPHUHIIMIIGI, Ha
OCHOBE aHajM3a YCIOBUS 3aJayd BbIOMpaTh (U3MYECKYI0 MOJEb, BBIACHATh (PU3UYECKHE BEJIMYUHBI U (POPMYIIBI,
HEoOXoAuMble JUIsl €€ pelIeHMs, MPOBOAMUTH PACUETHl M OLICHUBATh PEAJbHOCTb MOJYYEHHOr'O0 3HAYEHHsS (PU3NUECKON
BCJIMYMHBL;

pelaTh KaueCTBEHHBbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HETMPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHUI ¢ Omopoi Ha
M3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SBJICHUS;

WCIIONb30BaTh TMPH pEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHble WH(OPMAIMOHHBIE TEXHOJOTHUH [UJIsl IIOHCKa,
CTPYKTYPUPOBAHUS, MHTEPIIPETALMA MU TPEACTABICHHUS Yy4eOHOW M HAy4YHO-TOMYJISAPHOM WHGOpMAIUH, MOTYy4CHHON WH3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIydaeMyro HH(HOPMAIIHIO;

MPUBOAUTH IPUMEPHI BKJIa[Ia POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY’KaIOILIEro MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

MCIIONIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TOBCEAHEBHON XU3HU ISl oOecredeHuss Oe30MacHOCTH TPHU
oOpareHnn ¢ mpruOoOpaMu U TEXHUIECKUMHU YCTPOHCTBAMHU, JIJISl COXPAHEHUS 3/I0POBBS U COOIOICHUS HOPM DKOJIIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEAE;



paboTaTh B TpyNIe C BBHITOJHEHHWEM pa3IHMYHBIX COIUAIBHBIX DPOJIeH, MIAHUPOBATh PabOTy TPYMIBI, parOHAIHHO
pacrpeiensiTh O0S3aHHOCTH M IJIAaHUPOBATh JAEATEIbHOCTh B HECTAaHAAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATh BKJAJ
KaXI0r0 U3 YYaCTHUKOB IPYIIIBI B pEIICHUE pPacCMaTpUBaeMON MPOOJIEMBI.

K xonimy obydenus B 11 kiacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE JTOJDKHBI OTPaXKaTh C(HOPMHPOBAHHOCTH
y 00yJaromuxcsi yMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHON HaydHOM KapTHUHBI MUpa, B
pPa3BUTUM COBPEMEHHOM TEXHUKM W TEXHOJIOTMM, B IPAKTUYECKOW JEATEIBbHOCTH JIIOAEH, LEINOCTHOCTh M EIUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTBIBATh TPAHUIIBI IPUMEHEHUS M3YYEHHBIX (PU3NUECKUX MOJENICH: TOUEUHBIH SJIEKTPUUYECKUM 3apsij, Jyd CBETa,
TOYCYHBIA UCTOYHHK CBETA, AJIEPHAs MOJIETh aTOMa, HYKJIOHHAs MOJIe]Ib ATOMHOTO SI[pa MPU pelIeHuU GU3NIECKUX 3a]1a4;

pacrio3HaBath (pU3NYECKUE SIBJICHUS (IIPOLECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMMKHU M KBAaHTOBOM
bu3MKH: 3NIEeKTpUYecKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACUCTBUSA TOKA, B3aUMOCHCTBHE
MarHuTOB, SJICKTPOMArHWTHAs WHAYKIHUSA, ACHCTBHE MAarHMUTHOTO TOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsj,
AJIEKTPOMarHUTHbIE KOJEOAHWs W BOJHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpPa)XKeHHe, IpeIoMIICHHE,
uHTeppepeHuns, Audpakuus W TOJSpU3alMsA CBeTa, AUCHEpcHs cBeTa, (oroanekTpuueckuit s3ddext (Pporoaddexr),
CBETOBOE JIaBJICHHME, BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHass M MCKYCCTBEHHas
pazvoaKTUBHOCTb;

OIKCHIBATh U3yYE€HHBIE CBOMCTBA BEIECTBA (IJIEKTPUUECKHE, MATHUTHBIC, ONTUYECKUE, AIEKTPUIECKYIO MPOBOIUMOCTD
Pa3IMYHBIX CPENI) M IIEKTPOMArHUTHBIE SIBICHUS (TPOLIECCHI), UCTONB3YS (PU3UUECKHE BEIMYUHBI: IJCKTPUUCCKUUN 3aps,
CHJIa TOKA, SJIEKTPUUYECKOE HAIPSIKEHUE, AIEKTPUUECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHIIUAIOB, JEKTPOABIKYILAs CHUIIA,
paboTra TOKa, HMHAYKIMS MarHUTHOro ToJs, cuia Awmmnepa, cuia JlopeHia, HHAYKTUBHOCTh KaTyIIKW, SHEPrus
AJIEKTPUYECKOIO0 M MAarHUTHOTO MOJI€H, MeproJ M 4acToTa KojeOaHWi B KoJeOaTenbHOM KOHTYpE, 3apsl U CHIa TOKa B
nporiecce rapMOHIMYECKHX 3JIEKTPOMArHUTHBIX KoJieOaHuid, (GOKYCHOE pacCTOSHUE M ONITUYECKAs CHJIA JIMH3BI, IPU OMHCAHUN
MPaBUIILHO TPAKTOBATh (PU3MYECKHUI CMBICT UCHOJIB3YEMBIX BEIUYHH, UX 0003HAUCHUSA M €AMHMIIBI, YKAa3bIBaTh (POPMYIIBL,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BETUYMHAMU;



ONKCHIBATh HM3YYCHHBIC KBAaHTOBBIC SBICHHUS M TMPOILECCH, HCIONB3ys (U3UYECKUE BEIUYUHBI: CKOPOCTH
AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YAaCTOTA CBETA, SHEPIUs U UMIYJILC (POTOHA, IEpHO/ TTOTypaciiajia, SHEPTrus CBI3H
aTOMHBIX sJIep, TIPU OMUCAHWU MPABUJIBLHO TPAKTOBATh (PU3MYCCKHI CMBICI HCIOJIb3YEMBIX BEIMYWH, X O0OO3HAUYCHHUS U
CIMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINEC TAaHHYIO (DU3WYECKYIO BEIMYMHY C APYTHMMH BEIMYWHAMHU, BBIYUCISTH
3HaUYCHHUE (HU3UICCKON BEIIMYMHEL;

aHAM3UPOBATh (PHU3UYECKUE TIPOIIECCHI M SIBJICHHS, UCIIOIB3YS (PU3MUCCKHE 3aKOHBI U MIPHHITUIIBL: 3aK0H OMa, 3aKOHBI
MOCJIEIOBATEIPHOTO W TapaJUISIbHOTO COSAMHEHUS TPOBOAHUKOB, 3akoH JIkoyms—JIeHra, 3aK0H SIEKTPOMarHUTHOU
WHIYKITUH, 3aKOH TPSIMOJIMHEWHOTO paCIpOCTPaHEHUS CBETAa, 3aKOHBI OTPAKCHHS CBETa, 3aKOHBI NPEJIIOMJICHHUS CBETA,
ypaBHeHHE DHHINTEHHA I (oTod(PdeKTa, 3aKOH COXpaHECHUS dHEPIHH, 3aKOH COXPAHCHHS MMITYJIbCA, 3aKOH COXpaHCHUS
AIEKTPUUYECKOTO 3apsia, 3aKOH COXpPaHEHHUSI MacCOBOT'0 YHCIIA, TOCTYIaThl bopa, 3aKk0oH paaroakTUBHOTO paciaja, Ipu 3TOM
pasuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHE W YCIOBHS (TpaHUIIBI, OO0JACTH)
MIPUMEHUMOCTH;

OTIPEICIIATh HAMPaBIEHNE BEKTOPA WHIYKIIUH MAarHUTHOTO TTOJIsI TIPOBOTHUKA ¢ TOKOM, CHJIBI AMIiepa u crutbl JIopeHIa;

CTPOUTH M OIKCHIBATh U300paKeHHE, CO3/IaBacMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HMCCIICOBAHUI0 (DU3MUYECKUX SIBICHUA M TIPOIECCOB C HMCIOJB30BAHHEM MPSIMBIX U
KOCBEHHBIX HM3MEpPEHUI: Mpu AToM (HOpMYyIHUpoBaTh MpoOJeMy/3aqady U TUIIOTE3y Y4eOHOTO HSKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 TIPE/IJI0OKEHHOTO 000PYyI0BaHUs, TPOBOIUTE OIBIT U (DOPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIE M3MEPEHHS (PU3NUECKUX BEIWYWH, TIPH 3TOM BBIOMPATh ONTUMAJBHBIN CITIOCOO
W3MEPEHUS U UCTIONTH30BaTh U3BECTHBIC METO/IBI OIICHKHU MOTPEITHOCTEH N3MEPEHN;

WCCIICIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIUYHMH C HMCIIOJIB30BAHUEM IPSMBIX U3MEPCHHM: P dTOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI MOTYICHHOW 3aBUCUMOCTH (PU3NUYECKUX BEIIMYWH B BHUJIE TaOIUI] U TpadUKOB, JeaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

coOroaTh MpaBmiia 0€30MMaCHOTO TPyAa MPHU MPOBEACHUN UCCICIOBAHUI B paMKax Y4eOHOTO dKCIIEPUMEHTa, YIeOHO-
WCCIIEIOBATEIbCKOH W TPOCKTHON JEATEIHbHOCTH C MCIOJIB30BAaHUEM HW3MEPHUTEIIBHBIX YCTPOMCTB W J1a0OpPaTOPHOTO
000py10BaHHUS;



pemaTh pacu€THBIC 3a/1a4M C SIBHO 3aJIaHHON (PU3MUECKON MOJMIEIbI0, UCTIONIBb3Ys (DM3UYECKHUE 3aKOHBI M MPUHITUIIBI, HA
OCHOBE aHajM3a YCIOBUS 3a/ladyd BbIOMpaATh (U3MYECKYI0 MOJENb, BBIICIATh (U3MYECKHWe BEIMYUHBI U (HOPMYIIHI,
HEOOXOMUMBbIE NJisi €€ pelieHus, MPOBOJAUTH PacUYEThl W OLCHUBATh PEATbHOCTh IMOTYYEHHOTO 3HA4YCHHUS (U3MUECKOU
BEJINYUHBI;

pemaTh KauyeCTBEHHBIE 3aJauyM: BHICTPAMBATh JOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYKIACHUH C OMOpPOW Ha
M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBICHUS;

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3aJad COBPEMEHHBbIE WH(POPMAIMOHHBIC TEXHOJOTUU JUIS TIOWCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETAIIMN W TPEIACTABICHHUS Y4eOHONW M HAyIHO-TIOMYJSIpHOW HWHGOpMAIUK, TOJY4YEHHOH W3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHATTU3UPOBATH MOJydaeMyt0 HHGOPMAIIHIO;

OOBSCHATHh TMPUHITUIIBI ACHCTBUS MAIIIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3InyaTh YCJIOBHUS MX 0€30MaCHOTO
WCIIO0JIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOAUTH TPUMEPHl BKJaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B OOBSICHECHUE
MIPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW >KM3HU MJisi oOecriedeHus: 0e30MacHOCTH IpHU
oOpalieHuu ¢ NpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbsI U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKaKOLIEH CPEJIE;

paboTaTh B TPYIIE C BBITOJIHEHHUEM Pa3IMYHBIX COLHUAIBHBIX pPOJIEH, TUIAHUPOBATh palbOTy TPYIIbI, paldOHAIbHO
pactpenensaTh 00S3aHHOCTH W TUTAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIlUMAX, aJCKBAaTHO OIICHWUBATH BKJIAJl
KQKJIOTO M3 YYaCTHUKOB I'PYIIEI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uugpoBbIe
Ne i/mt P Kourposbubie | IlpakTuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1.0U3UKA U METOAbI HAYYHOI'O ITIO3HAHU A
bu6moreka [JOK
1.1 @du3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2
https://m.edsoo.ru/7{41bf72
Wroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunematuka 5 butmmorexa TIOK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHMSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.r/7f41bf72
Hroro no pasaeny 18
Paznen 3.MOJIEKVYJISIPHAA ®PU3UKA U TEPMOJINHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bubmotexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 Bubmorexa HIOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmmotexa [IOK

®da3oBbI€ MEPEXObI

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

Wroro no pazneny

24

Paznen 4.9JIEKTPOJJUHAMUKA

bu6moreka [JOK
4.1 1
eKTpOCTATI«A 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN dneKTpUdeCKuil TOK. Toku B 12 bubmotexa [IOK
’ pa3IMYHEIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOIUHAMHUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmotexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
)1 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 9 | bubmmoreka [IOK
' KoJIeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6motexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ontuka 10 3 bubmotexa [TOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paznen 3.0CHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmmoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznea 4 KBAHTOBASA ®U3UKA
. bubmmoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/741c97c
4.2 Crpoenue atoma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5.OJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

bub6muorexa IIOK
5.1 DNeMeHTbl aCTPOHOMUU U aCTPODUZUKHI 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6.0BOBIHIAIOIIEE IOBTOPEHHUE
6.1 O06o0maromee MOBTOPEHHE 4 Eubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHbIE
] T /| BbI
JI:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:())l;a:eﬂbnble
padoThI padoThI pecypent
®u3nkKa — HayKa 0 MPUPOJIE.
1 Hayunbie MeT(})],Z[I:I HOfoHI/IH 1 Bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2

OKpY’KaroIlero Mupa

Poiib 1 MecTo Qu3uku B

) dbopMUpOBaHUU COBPEMEHHOM | bubmotexa [JOK
Hay4YHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO EH
MexaHuueckoe JBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO | bubmoteka [JOK
nBukenus. [lepemenienue, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MPSAMOIMHENHOE | bubmmoreka [IOK
IBW)KEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE TPSAMOIMHENHOE | bubmmoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHue | bubmoteka [JOK
CBOOOIHOr0 NaJcHus https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe 1BUKEHHUE.

7 JIBH>KeHUE MaTEepruallbHON TOYKH 110 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmmoreka [IOK



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

NuepuunanbHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHiun

9 CyNepIo3ulinu cui. Bropoii 3akoH bromiorexa LIOK
5 https://m.edsoo.ru/ffOc3be8
HproTona a1 MarepuaibHOW TOYKH

10 Tperuit 3axoH HeroToHa 1u1st bubmmoreka LIOK
MaTEepHaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tarorenus. Cuina

11 TsoKecTH. [lepBast kocMuueckas bubmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmotexa [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagpuuuent tpenus.

13 Cuina cgnpomBneI({bH(I:I npu ,Z[BI/IS(CHI/II/I bubmorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJTH Tra3e
[TocTynarensHOE U BpalaTeabHOE

14 JBIDKEHHUE a0COFOTHO TBEPAOTO Tena . bu6mmoreka [JOK
MowmeHT cuitbl. [lmevo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TEIA
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTepUAIbHBIX TOUEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
Pa6oTa 1 MOLTHOCTb CHJIBI .

16 Kunernueckas sHEprust MaTepuaIbHON bubmuoreka LIOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPT U

17 [ToreHnmanbHas SHEPrus . bu6moreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

[ToreHnMabHAS SHEPTUS YIIPYTO
ne(OpMUPOBAHHON TIPY)KHHBI .
[TorennmanbHas SHEPrUs Tena BOIM3H
MOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHbIe U HEMOTEHIIUATILHBIC
cuiibl. CBs3b pabOTHI
HEMOTeHLUAJIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPruu CUCTEMBI Tell .
3aKOH COXpaHEHHs MeXaHU4YeCKOU’
SHEpPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHNJeCKOMN OHCPruun
TeJla Ha MPUMeEpEe pacTsKEHUs
PE3UHOBOIO KI'yTa»

20

KonTtponsHas pabora o teme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPaHEHHSI B MEXAHUKE

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemiecTna. [locrosinnas ABoraapo

24

TermnoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

HUneanvubiii ra3 B MKT. OcHoBHOE

bubmoteka IJOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 Cpe/lHEN KMHETUYECKON SHEeprumn bu6mmoreka [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akon JlanpToHA. I'a30BbIE 3aKOHBI
JlaGoparopHas pabora
)3 «MccnenoBanre 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr O ra3a
29 N3onporecchl B Mi€albHOM ra3e U ux Bbu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus
TEPMOANHAMUYECKOWU CUCTEMBI U
30 cnocoObI e€ n3mMeHenus . Kommuectso bubmotexa [JOK
TEMJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOI' O U EAJIBLHOIO
rasza
31 Buasl Terionepenauu bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VYnenpHas TEIIOEMKOCT BELIECTBA .
32 KonnuecTBo TennoTs! npu bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
tenyonepenavye. AnuadaTHbIN MpoIecc
33 ITepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmmorexa [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOcSefc
34 HeobpaTtuMocTs mporieccoB B bubmotexa [JOK



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
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npupoze. Bropoii 3akon
TCPMOANNHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun aevicteus u KITJ[ TernnoBoii

bu6moreka [JOK

33 MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ]

37 DKonoruueckue npodaeMbl
TEMJI0YHEPT ETHKU

13 O6o0maromuii ypok «MoJiekynsipHas bubmuotexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KontponwsHas pabota no teme

bu6mmnoreka [JOK
39 «Monexynsapras ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpa3oBaHue U KOH/I€H ALK bubmuoreka LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS

41 BJIAKHOCTb BO37yXa. HachimeHHbIit bubmmorexa [IOK

AYRE. TACHI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno . Kpucrammmueckue u

47 aMmop(dHbIe Tena . AHU3OTPOIHS bubmotexa [JOK
CBOMCTB KpucCTaJUIOB. JKujkue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. CoBpeMeHHbIE MaTepUalibl
[1naBneHue u KpuCTAILIIU3ALIMSL.

bubmioreka [IOK
43 VY neapHadg TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOimManus
b K

44 VYpaBHEHME TEIIOBOTrO Oananca nommorexa 1O

https://m.edsoo.ru/ff0c6820

45 DJeKTpu3aIus Tei . ICKTPUIECKUN bubmoteka IJOK

3apsan. [IBa BUa 31EKTpUUECKUX

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c600a
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3apsiI0B

[TpoBOAHUKY, TUBIIEKTPUKHU U

46 MOJTYIPOBOJHUKH. 3aKOH COXPaHEHUS bubmmorexa [IOK
YHpoBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOT 0 3apsia
B3aumoneiictBue 3apsaoB . 3akoH
47 Kynona. ToueuHsblil a5IeKTpUY eCKUM bubmorexa TIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsx€HHOCTB 3MEKTPUYECKOTO
43 nonst. [IpuHuMn cynepno3nuuu bubmmoreka [IOK
AIIEKTPUYECKUX oJeH . JInHum https://m.edsoo.ru/ff0c6df2
HANPSAKEHHOCTH
PaGoTa cuit anekTpocTaTHYeCcKoro
bu6mmoreka [JOK
49 nosist. [lorennuman. Pasnocts
https://m.edsoo.ru/ff0c6f00
MOTEHHAJIOB
[TpoBOAHUKY M TUIIEKTPUKH B
50 3JIpeKT OCTaTUYECKOM HOI:.:IG bubmorexa [OK
P ! https://m.edsoo.nu/ff0c7018
JusnekTpuueckasi IpOHULIAEMOCTh
bu6mmoreka [JOK
51 OnextpoéMkocTs . Konnencato
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTh TIJIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT o
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 Jlaboparopuas pabota "U3mepenue
AEKTPOEMKOCTH KOHJIEHcaTopa "
[TpuHuMn AECTBUS U IPUMEHEHU E
54 KOH/IEHCAaTOPOB, KOMUPOBAJIHHOI'0

amnmapara, CTpyHHOTr0 pUHTEpA.
DneKTpocTaThyecKas 3aluTa.



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

3azemiieHUE JIEKTPOIIpUOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUSI €T0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conpotusnenue. 3akoH Oma a1
ydacTKa [enu

56

[TocnenoBatenbHOE, NapaiesIbHOE,
CMEILIaHHOE COeINHEHUE
poBOAHUKOB. JIabopaTopHas paboTta
«M3yueHne cMEIaHHOI O COeJUHEHUS
pE3UCTOPOB»

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOITHOCTP JIEKTPUUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJTHOM (3aMKHYTOM)
annekTprueckoi nenu. Koporkoe
3ambikaHue. JlabopatopHas paboTa
«M3mepenne D/1C ncTouHMKa TOKa U
€ro BHYTPEHHET'0 CONPOTUBIICHUS»

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

59

DJIEKTPOHHASI TPOBOAUMOCTh TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBJIEHUS METAJIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

60

DNEeKTpUUECKUi TOK B BAKYYME .
CBoJiCTBa ANEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKY, HX COOCTBEHHAS U
pUMecHas MPOBOAUMOCTE . CBOIiCTBa
p—n-niepexona. [loaynpoBoAHUKOBBIE
pUOOPHI

bubmoteka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTpUYECKUN TOK B paCTBOPAX U

2 pacmiiaBax 3JIeKTPOJIUTOB. | bubmotexa [JOK
DJIEKTPOIMTHYECKAS T CCOLNAITHS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIn3
DJIEKTPUYECKHI TOK B raszax .

63 CaMocCTOsITeNTbHBIN U | bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psan . MoHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX MPAKTHYECKOE | bubmmorexa LIOK
npumeHenue. IIpaBuna TexHuKu https://m.edsoo.ru/ff0c86fc
Oe3zomacHOCTH

65 O06o0marmui ypok | bubmoteka IJOK
«DNEKTPOJUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponsHas pabota o reme

66 «QnekTpocratuka. [TocTossHHBIM | bubmmoreka [IOK
EKTpUYECKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NINYHBIX Cpefax»

67 PesepBHblii ypok. KoHTponbHas ! bubmmoreka LIOK
pabora o Teme "DiekTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O0001maommii ypok | bubmmoreka LIOK
no temam 10 kmacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThbI pecypen
[TocTostHHBIE MATHUTBI M UX

| B3anMoJelicTBre. MarHuTHOE MOJIE. | bu6mmoreka [JOK
BekTop marauTHON MHAYKUUH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsHuTtHOE€ 1oJe TpOBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. | bubmorexa [IOK
B3auMoneilicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue | | bubmmorexa [IOK
MarHUTHOTO TOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBME MarHUTHOIO MOJISI HA
MpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGopatopHas paboTa | | bubmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM»

JleficTBE MarHUTHOI'O I10JIS Ha

5 JIBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bu6mmnoreka [JOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarautHas uHAyKua. [ToTok

6 BEKTOpa MarHuTHOM uHAykuuu. J/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON



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

nHaykuuu Papanes

JlabGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HH]TYKITU)

bubmoteka IJOK
https://m.edsoo.ru/ffOcalS0

NunyktuBHOCTD. SIBIIEHHE
camounaykiuu. IJ{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTporucTBa U UX
MPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHII,
WHIYKIMOHHAS Ne4b

10

O6o6maromuit ypok «MaruutHoe
I10JIE. BHGKTPOMaFHI/ITHafI HWHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o teme
«MarnuTHoe 1noe.
DNeKTPOMArHUTHAS UHIYKITHS)

bu6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["apMoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMA.
[IpeBpaiuenue sHepruun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHui rpysa Ha
HUTH OT JJIMHBI HUTA U MacChI Tpy3a»

14

Konebarenbublit KoHTYp . CBOOOHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJ1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUH B UICATHHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHHe O 3aTyXarOMUX
KoseOaHusx. BeiHyX1eHHbIE
MexaHn4yeckue konaebanus. Pesonanc.
BrIHyX1€HHBIE 2JIEKTPOMArHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennblIil Tok . CHHYCOU1ATTBbHBIH
MepeMEHHbIN TOK . MOIIIHOCTh
MEPEMEHHOr0 TOKa . AMIUIMTYAHOE U
JIEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U
HanpsKEHUS

bubmoteka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpedsaeHue
IEKTPUYECKON SHEPTUH

19

YCTpoiCTBO B MPAKTUYECKOE
IIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JMHUM 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU IIPH
IIPOU3BOJICTBE IEKTPOIHEPIUH .
Kynbrypa ncnonbs3oBanus
AIIEKTPOIHEPT U B NOBCEAHEBHON
JKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpocTpaHeHus U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOccas4
[TonepeuHble U MPOIOIBHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX

23 cBolicTBa U ckopocTs . [lkana bu6amorexa [IOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U

24 TeneBuaAcHUs. Pa3BuTre cpeacTs
cBs3M. Paanonokanus

)5 KonrponeHas pabora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHeENHOE pacnpOCTpaHEHHE

26 CBETa B OJIHOPOHOM Cpelie. bubmoteka [JOK
ToueyHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa . 3aKOHbI OTPaXKEHUS

27 CBiia. ITocTpoenue 1/1306pa>1<§§nn“3 Bubmmorexa [OK

https://m.edsoo.ru/ff0cd4e0

MJIOCKOM 3€pKajie
IIpenomnenue ceera . [lonHoe

)3 BHYTpEHHEE oTpaskeHue . [IpenenbHbIi bubmmorexa [IOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7t6
OTpaXKEeHUs

29 JlabopaTopnas pabora «3mepenue bubmorexa [IOK
IoKa3aTensd IIPEIOMIEHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ToctpoeHue n3o0pakeHUH B bubmoteka IJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

suH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnue JUH3EI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanue cBOCTB
M300pa’keHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
3 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
13 WNurtepdepenmus ceera. Judpaxius bubmmorexa [IOK
cBeta. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckre NpuOOpkI U yCTPOMCTBA U
yCII0BHA UX 0€30MaCHOr O MPUMEH EHUS
['paHuIIBI PUMEHUMOCTH
36 KJIaccuyeckor MexaHukH . [Toctynatel bubmotexa [JOK
CIIELUAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
bubmioreka [IOK
37 3amenieHne BpEMEHHU U COKpalleHne
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEprus U UMITYJIbC PEIIITUBACTCKON
. bu6moreka [JOK
38 yacTuibl. CBsI3b MACChI C DHEPIrUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonTponbhas padora «Onrtuka.
. bubmoteka IJOK
39 OCHOBBI ClIeIMAIBHON TEOpUHU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
U UMITyJibC poroHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BAaHUE
b K
41 dororddexrta. OnbiThl A. T nommotexa 10
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! poTodddexTa. YpaBHeHHE
. (Ub P P bu6moreka [JOK
42 OuHmreriHa 111 potodddexra .
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potordpdekra
Hasnenne cera. OmbiTe I1. H.
. bu6mmoreka [JOK
43 JleOGeneBa. XMMHUUECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHE:
44
¢doToseMeHT, POTONATUHK,
CoJIHEUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «3JIeMEHThI bubmoteka [JOK
KBAHTOBOM OIITUKH» https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OTBITEH
46 Pe3epdopnaa mo paccesHUIO 0-4acTH bubmioreia LIOK
pPopia o p t https:/m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
47 [Tocrynatel bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
H3nyduenne u noriomieHne (hOTOHOB
48 I 1/1}1::3 €X0JIe aToMa C oz[H(()bro OBHS bubmorexa TIOK
p p . yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosnoBble cBoiicTBa yactull. BoiHb!
. . bubmoteka IJOK
49 ne bpouira. KopryckynsspHO-BOJIHOBOU

nyanu3Mm. COHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI

Pesepdopna o onpenenenuto cocraBa

PaanOaKTUBHOT'O U3JTyYCHHUA

bubmoteka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMMa-
u3llydyeHus. BiusHue
pasOaKTUBHOCTHU Ha JKUBbIE
OpraHu3MBbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA .
W3zotonbl. Anba-pacman.
DJIEKTPOHHBIN U TTO3UTPOHHBIN OeTa -
pacnaa. ['amma-usnydyenue

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B sIpE.
SnepHbie peakuuu. SaepHblii
peaxtop. [IpoGiiemMbl, IepCIIeKTUBHI,
IKOJIOTUYECKHUE ACTIEKTHI STICPHOH
SHEPreTUKH

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

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
no3uTpoHa. MeTo bl HaOJIto ICHHS 1
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrieiii cron «®yHaMeHTalbHbIE
B3auMoaelictsua. EquHcTBO
(bU3HYECKOI KapTHHBI MUPA »

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

55

Bun 38€3nH0r0 HeOa . Co3Be3aus,
SIPKUE 3BE3BI , INIAHETHI, UX BUAUMOE
newxenne. CoilHeyHas cHCTEMA

56

Connue. ConHeyHas aKTUBHOCTb .
Ncrounuk saeprun ComHa U 3BE371



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3NLI, UX OCHOBHEIE
XapaKTEPUCTUKH . 3BE3bI TIIABHOU
nocjenoBaTeIbHOCTH . BHyTpeHHee
ctpoeHue 38637 . CoBpeMeHHbIE
MPEJICTABICHUSI O POUCXOKIACHUH U
sBomonu CoJHIA U 3BE3]

58

Mneunsii [1lyte — Hama ["anaxkTuka.
[Tonoxenue u nerxenne CoaHua B
lNanaktuke. I'anaktuku. YEpHBIE ABIPHI
B s/Ipax TAIAKTUK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
Meraranaktuka

60

Hepemennsie mpobOiemMbl aCTPOHOMUHU

61

KonTponbsHas pabora «ImeMeHTHI
ACTPOHOMUHU U acTPOU3UKI»

62

O6o06maromuii ypok. Pons ¢pusnku u
aCTPOHOMMU B SKOHOMHUYECKOM,
TEXHOIOTHYECKOM, COIUaIbHON U
THYECKOU cepax AesTeTbHOCTH
yeJIoBeKa

63

O6o0maromuit ypok. Pois u mecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHpa

64

O6o6maromuit ypok. Ponb
buzngeckoii Teopuu B (HOPMUPOBAHUH
MpeACTaBICHUN 0 pr3HIecKoit
KapTHHE MUpa




O6o6maromuii ypok. Mecto
(bu3HYeCcKoi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MIPEJCTaBICHUHN O IPUPOJE
66 Pe3epBHblil ypok. MarautHoe nozse. |
DneKTpoMarHuTHasT MHIYKITUS
PezepBHbiii ypok. Ontuka. OCHOBBI
67 CreLUaJIbHONW TEOpUH 1
OTHOCUTEIBHOCTH
Pesepnbriii ypok. KBanToBas ¢usuka.
bu6moreka [JOK
68 DJIeMEHThI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpodu3uKu
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






