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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHs Ha ypOBHE CpEJHEro oOLero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obpazoBarenbHON TporpaMmsbl, ipencraBieHHbIX B DI'OC COO, a takxke ¢ yuéTtoMm deaeparbHon
paboueii MporpaMMbl BOCIIUTAHUS M KOHLIETILIMY MpenoiaBanus yueoHoro npeamera «Puszuka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peanu3yrolUX OCHOBHbIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOTO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXKIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU Ha YPOBHE CpeHEro oOlIiero oO0pa3oBaHMs, IUIAHUPYEMbIE
pe3yIbTaThl OCBOSHUS Kypca (U3UKHU: TUIHOCTHBIC, METAIpEIMETHBIE, TPEIMETHBIC (Ha 6a30BOM

YPOBHE).
[Tporpamma 1o (hu3MKe BKITIOYACT:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOCHHUS Kypca (HU3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
IPEMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;
e coaepxanue yuyeOHoro npeamera « PDu3ukay mo rogam o0yUdeHHs.

dusmka Kak Hayka o0 HauOoJiee OOIUX 3aKOHAX MMPUPO/IbI, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIAJ B CHCTEMY 3HAaHUH 00 OKpY’KarolieM MUpe.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3YIOLUIMM Uil €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeEH, Ouosoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeNisieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe HSHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTEpUalOB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJ1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAY4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHATh
HAy4YHBIM METOJ1 TO3HAHUS NIPU BBHIMOJIHEHUN UMU YUEOHBIX UCCIIEeI0OBaHUI.

B ocHOBY Kypca pu3MKH A1 ypOBHS CpEAHEro 001ero o0pa3oBaHus MOJOKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH KypC SIBJISIETCS JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uKku 00beTMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NYeCcKoi HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIEeCTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kype Gpu3uku npeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIJIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJCHHMS JJIEMEHTOB COJEp KaHus,
HNOCBALIEHHBIX JKOJIOTMYECKMM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXAeHUS MPoOIeM pPalliOHAIBHOTO IPUPOJIOTIONB30BaHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpPOBHE CpeIHEero oOIiero odpa3zoBaHUs
SABISIIOTCS  pu3nueckue Teopuu ((hOpMHPOBAHUE TPEICTABICHUM O CTPYKTYpe IOCTPOCHUS
¢usuueckoil Teopuu, poiau (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEICTaBICHUAX O IPUPOJE, TPaHUIAX NMPUMEHMMOCTH TEOPHUH, NI ONHMCAHUSA €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).



CucTeMHO-IeITETbHOCTHBIN MOAX0/] B Kypce (PU3UKHU peau3yercst MPEexIe BCEro 3a CUET
OpraHu3aIy IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatomuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBl (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (Gu3nke oOBEAWHEHBI B OOIIUH CHHUCOK
YUEHHUECKUX MPAKTUYECKUX paboT. BrlaeneHue B yka3aHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYacTHUKaMH 0Opa30oBaTelIbHOTO
nporiecca UCXOAs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHAleHUs Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZeHHE OOYYaIOIUMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DMU3MUECKUX BEIWYMH U IIOCTAaHOBKY OIIBITOB IO TPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKME yJenseTcs PEelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fielia Kypca,
TaK W MHTErpUPYsl 3HAHWUA U3 Pa3HbIX pa3fenoB. [l KauyecTBEHHBIX 3a/jay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHUE TMPOTEeKaHWs (QUIUYECKUX SBJICHHM W TPOIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecrnevueHnIo0 yueOHoro mpolecca 0a30Bblil ypoBEHb Kypca (pU3UKK Ha YPOBHE CPEHET0 O0IIEeTo
00pa30BaHMs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (DU3MKH WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPeIMETOB €CTeCTBEHHO-HAYYHOIO IuKIa. B kabuHete Qusuku
JOJDKHO OBbITh HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHUE JJIsl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMMme 1o Gu3KNKe y9eHUYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMIOHHOE 000PYI0BaHHUE.

JemMoHCcTpaniioHHOe 00opyaoBaHue (OpPMHUPYETCS B COOTBETCTBUU C IPHUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M OOECIeyrBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MporpamMMe Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil AJIs HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opy0BaHuE Ul YYEHUUECKUX IPAKTHUECKUX paboT hopMuUpyeTcs B BUE
TEMaTUYeCKMX KOMIUIEKTOB U oOecneunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1TaOOpPaTOPHOrO OOOpPYIOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEITBHBIX CUCTEM B BUJI€ IIM(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:

e (QopmupoBaHUE UHTEPECA U CTPEMIICHUS 00YJAIOIIUXCS K HAYUHOMY HU3yUEHUIO PUPOIBI,
Pa3BUTHE UX UHTEIUICKTyIbHBIX M TBOPUYECKHUX CITIOCOOHOCTEH;
e pa3BUTHE TPEICTAaBICHUM O HAydHOM METOAE TMO3HaHUS U  (QOpMHUpPOBAHUE
MCCJIEI0BATEHCKOTO OTHOIICHUS K OKPY>KAIOIIIM SIBJICHUSIM;
e (QopmupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
e (QopmupoBaHuE YMEHUU OOBACHATH SBICHUS C UCIOIB30BaHUEM (DM3MUECKUX 3HAHUN U
HAyYHBIX JIOKA3aTEIbCTB;
e (QopmupoBaHUE TPEICTABICHUN O POIM (UIUKH OIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.
JlocTrxkeHne 3THX IeJeil oOecreurBaeTcs pelIeHHeM CIEAYIONMUX 3aaad B IPOLecce
n3y4deHus Kypca GU3UKA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

e MpUOOpETeHHE CUCTEMBbI 3HAHUM 00 OOmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUAX, BKIIIOYAsS MEXaHHKY, MOJEKYIAPHYIO (QU3UKY, HIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (dopMHpOBaHNE yMEHHI TPUMEHSTH TCOPETUUCCKHIE 3HAHUS 1151 O0BSICHEHUS (PU3NIECKUX
SIBJICHUN B TIPUPOJIE U JUISL IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;



e OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHBIX 33]1a4 C SIBHO 33JaHHON (U3NYECKOM MOJIETIBIO,
3aJa4, MOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/JaHKe (PU3HUECKOI MOIeH, aJleKBaTHOM
YCJIOBHSIM 33]1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJOTHYECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIQJICHHE METOJIaMU CaMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBEICHUS (HU3HUUECKUX
IKCIIEPUMEHTOB, aHAIM3a U WHTEPIPETAIIMH UHPOPMAITIH, ONPEACTICHHS JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

e CO3JaHUE YCIOBHMI AJI pa3BUTHUS YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKON
JIeSATEIbHOCTH.

Ha usyuenue ¢wusuku (6a30BBI ypOBEHb) Ha YpPOBHE CPEAHETO OO0IIero ooOpa3oBaHUs
orBoautcs 136 gacos: B 10 kimacce — 68 yacos (2 4aca B HezleHI0), B 11 knacce — 68 gacos (2 yaca
B HEJICITIO).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SIBIIICTCS. PEKOMCHJ/IOBAHHBIM, YYHTENb JEJIaeT BBHIOOP MpPOBEIACHHS 1ab0paTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOCHHOCTENH 00yYatOIIUXCS.




COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupoge. Hayuynsle mMeronsl mo3HaHus OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DPU3HKE.

MonenupoBanue (pu3nyecKux siBIeHUil u mporeccoB. Hayunsie rumore3sl. Ousznueckue
3aKOHBI ¥ TeOpuH. ['paHUIIbl TPUMEHUMOCTH (hPU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Pone m mecto ¢u3uku B (POpMHPOBAHMHM COBPEMEHHOH HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IeSITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTb MEXaHMYeCKOro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, MX MPOEKIMU HA OCU CUCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MNPSIMOJHMHEHHOE ABUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEpEMEILEHUs MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOAHOrO NaieHu .

KpuBonuneriHoe naBwxkeHue. J[BWKEHHE MaTEepUaIbHOM TOYKHM 1O OKPYXHOCTH C
MIOCTOSTHHOM 110 MOJIYJIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEIHAsI ckopocTk. [lepnon u yactora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHnyeckue yCcTpoiCcTBa U NPAKTUYECKOE IPUMEHEHUE: CIIUOMETP, JBUKECHHUE CHAPAI0B,
LETIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOnronenue BukeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJeHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3y4yeHne HepaBHOMEPHOIO ABMKEHHUSI C LIENBIO ONIPEIEICHHNS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXTY ITyTSIMU, IPOWIEHHBIMU TEJIOM 3a IOCJIEI0BATENbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPHU PABHOYCKOPEHHOM JBH)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOI HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['amunes. IlepBeiil 3akoH HeroToHa. MHEpUMabHBIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuia. IlpuHuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MarepuaibHOU ToUYKU. Tpernii 3akoH HpI0TOHA [UIs MaTeprUanbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHust (mokosi, cKoibxeHus, kauenus). Cuna tpenns. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddumment tpenns. Cuna conpoTUBICHHS TPU
JBUKEHHUHU TE€Ja B )KUJAKOCTH WJIN rase.

[TocTynaTensHOE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENA.



MoOMEHT CuIIBI OTHOCUTEIBHO OCH BpalleHus. [1nedo cuibl. Y ciioBus paBHOBeCUs TBEPAOTO
Tena.

TexHnyeckue yCTpOHCTBA U IPAKTHUUECKOE IMPUMEHEHHWE: IMOJIIMIIHUKY, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaliiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

CpaBHEHHME CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

HmMnynbc MaTepualibHON TOYKH (Tesa), CUCTEMbl MAaTEPUAIBHBIX TOYEK. VIMITyJIbC CHUIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
JHEPIUH.

[TorenunanbHast 3Heprus. [loTeHManbHas SHEPrus ynpyro Ae(opMUPOBaHHON NPy KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle W HENOTEHUUaNbHbIE CHIbL. CBsA3b pabOThl HEMOTEHIMAIbHBIX CHI C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEp, NMPY>KUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHLMATbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCONIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpruu Tela Ha
IIPUMEpPE PaCTSHKEHHS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaasi pu3MKa ¥ TEePMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH U MX ONBITHOE 0OOCHOBAHUE.
bpoynosckoe nsuxenue. uddysus. Xapaktep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BELLIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPABIX TNl U 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepbl Mosiekyi. KonnuectBo BemectBa. [loctosinaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens upeanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW TEOpUU
uaealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa cpeiHell KHHETHYeCKOH »Hepruu
TEIJIOBOrO ABMKEHHMS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon /lansrona. M3omporeccsl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM



KOJINYECTBOM BellecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHnyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIONIME HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpaduu MoIeKy
OpPraHUYECKUX COECTUHEHUI.

OmnbiTe! 0 AU} PY3UHN KUAKOCTEHN U Ta30B.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Mogpens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Mopenb, HUTFOCTpUPYIOLIAsl IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, U30IPOILECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenue Macchl BO3AyXa B KIACCHOW KOMHAT€ Ha OCHOBE H3MEpPEHHH o0bEMa
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHaMmuueckass cuctemMa. BHYTpEeHHsIsI SHeprus TEpMOAMHAMMUYECKON CHCTEMBbI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHss SHEprus 0IHOATOMHOTO
UJEaNbHOro raza. Buael Temonepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IydeHHE. Y 1eTIbHas
TEMJI0EMKOCTh BellecTBa. KoauyecTBo TEIIOTHI pU TEIUIoNepeaaye.

[Tonsitre 06 aguabaTHOM Mporiecce. [1epBrIii 3akoH TepMouHamMuKu. [IprMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H30MpoieccaM. ['padudeckast uHTEepIpeTaius padoThl rasa.

Btopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MarmHbl. [IpyHIMIBL AeCTBUS TEeMIOBBIX MamuH. [Ipeobpa3zoBanus sHepruu B
TeI10BbIX MamrHax. KoagduiueHT nonesnoro neictBus remnopoi MamuHsel. [ukn KapHo u ero
KO3(PUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue yCTpOHCTBA M MpPAKTHUYECKOE TIPUMEHEHHWE: [BUTAaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NpPU COBEPIIEHUHM pabOThI: BBUIET MPOOKH U3
OYTBUIKM O] IEHCTBHEM CKaTOr0 BO3/yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BM1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH dHepruu (TeMIepaTypsl) Teja Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, pEaKTHBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicrapenue u kunenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/yXa. HacelmeHHbI map. YaenbHas TeIuioTa mapooOpazoBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPHCTAIJIOB.
Kunkue kpucramisl. CoBpeMeHHblEe MaTepuanbl. [lnaBneHue W Kpuctaumszanus. Y aenbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpolcTBa M NPAKTHUYECKOE IPHUMEHEHHUE: TMIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU NOJIyYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

CriocoOb1 U3MEepeHHsI BIAKHOCTH.

Habmioienue HarpeBaHus U MJIaBICHUS KPUCTAITIMUYECKOTO BEIIECTBA.



JleMoHCTpanys KpUCTaUIOB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. OJEeKTpUYecKuil 3apsia. JIBa Buaga 3JIEKTPUYECKUX — 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH  Kynona. ToueuyHbIi  2JIEKTpUYECKUN  3apsil.
Onexkrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro noss. IlpuHuun cyneprno3unuu
3JIEKTPUYECKUX NOJIeH. JINHNM HaNpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocratuueckoro nosst. [lorennuan. Paznocts norenuuanos. [IpoBogHuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnuyeckue yCTpOHCTBA M IMPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIAH IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DONEKTPUUECKUH TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPHUUECKOrO TOKA. VICTOUHMKHU TOKa.
Cuita Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuIecKoe COIIPOTHBIICHUE. Y nensHoe COINIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DONEeKTPOABMKYIIAs CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTO# ) AekTpudeckoii enu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOAMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHAs MPOBOJUMOCTh TOJTYIPOBOJHUKOB.
CsaoiicTBa p—n-niepexoa. [lomynpoBoHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKHII TOK B pacTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIIEKTPOIUTHYECKAs
JIUCccoanus. JIEKTPOIU3.

DneKTpuuecKuil TOK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MoHus.
[Tna3zma.

TexHu4eckue yCTponCcTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKM TOKa, BJIEKTpPOHArpeBaTelbHbIE MPHUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIICHUS, BAKYyMHBIM  JHOA, TEPMUCTOPBI U  (DOTOPE3UCTOPHI,
MTOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.



3aBUCHUMOCTb CONPOTHUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, ILIOLIAAH
MIOTIEPEYHOr 0 CEUEHUS U MaTepHuaa.

CMelIaHHOE COEIMHEHUE ITPOBOIHUKOB.

[Ipsimoe u3MepeHHe IIEKTPOABIIKYIIEH CHiIbl. KOpPOTKOE 3aMBIKaHME IaJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psx ¥ IPOBOIUMOCTb BO3lyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

N3mepenue 21eKTpOoABHKYILIEN CHUIIBI MCTOYHHUKA TOKA M €r0 BHYTPEHHEIO COIIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

MexnpeamerHbie CBA3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHa B 10 Kiacce oCyLIECTBISETCS € y4&TOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBS3€M € KypcamMM MaTeMaTuKW, OHOJOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousmus, CBSI3aHHBIE C HM3Y4YEHHUEM METOAOB HAYyYHOIO IIO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOINIOJIEHHE,
HKCHEPUMEHT, MOJEIUPOBAHKUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, InHeiHas (pyHKIMs, napadoia, runepooa,
uX rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKUMU HAa OCH KOOPAMHAT,
CJI0)KCHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBM)KEHUE B XKUBOW mpupone, Auddysus, ocMoc, TenaooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TACKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, XUIAKOCTEH U Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

TI'eoepaghus: BIa)KHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: npeodpa3oBaHKe ABUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAHEHHUS HMITyJbCa B TEXHHMKE (pakera,
BOJOMET M Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTUHU TOJIy4eHHUs] COBPEMEHHBIX MAaTepUajIOB, B TOM YHCIIE
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTMM,  DJJCKTPOCTAaTHYECKas  3allHUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpHUHTEp, JJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TaATbBAHUKA.
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Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOJENWCTBHE IOCTOSHHBIX MarHMTOB. MAarHutHoe MoJIe.
Bektop maruuTHON MHAyKIUU. [[pUHIUIT CyTieprno3uiMi MarHUTHBIX o€, JIMHUM MarHUTHOM
uHayKuud. KapTtuna aiuHui MarHUTHOM MHYKIWHU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTuHa NWMHWNA MHAYKIUM MArHATHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKU C TOKOM.
OmnbiT OpcTena. BzaumoielicTBre MPOBOIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cwia JlopeHua, €€ Monaynb M HampaBlieHHE. JIBMKEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue BIeKTpOMarHUTHOM MWHAYKUMU. [lOTOK BeKTOpa MAarHUTHOM HWHAYKIMH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABUKYIIAs CWiIa MHAYKUUMU B HPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIaTEeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOABIIKYIIIAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHUII, MUHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cwta Amriepa.

[erictBue cuiibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJIEKTPOJBMIKYIIEH CHUIIBI MHIYKIUA OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHrne MarHuTHOTO TNOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOoaHble MexaHudeckue kojeOaHus. [‘apmoHudeckue
koneOanus. Ilepuon, uacrora, ammautyna u  dasza kosnebGanuil. IlpyXMHHBII MasTHUK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHHE TapMOHUUECKUX KojieOanuil. [IpeBparienue snepruu npu
rapMOHUYECKHUX KOJIeOaHUsX.

Konebarenbuplii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HICATbHOM
KoJIeOATeIbHOM  KOHType. AHAIOrMsl MEXIY MEXaHHYeCKMMHU M 3JIEKTPOMarHUTHBIMHU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aryxaroumx KojeOaHHUsIX. BbIHyXIeHHbIE MEXaHHYEeCKHUe KoJeOaHMs.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemennbIil Tok. CHHYyCOMJANIBbHBIN NEpEMEHHBINA TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYJHOE U IEUCTBYIOLICE 3HAYEHUE CUIIBI TOKA U HAIIPSKEHUS.

10



Tpancdopmarop. IlpousBoicTBo, mepenaya W MOTPEOICHUE DIEKTPUUYECKON SHEPrum.
OKOJIOTMYECKUE PHUCKH TPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucCnosib3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHu4eckue YyCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTenbHON cUcTeMBl (TIPY>KMHHBIN UM MaTeMaTHYECKHUM
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue cBONCTB BIHYXIEHHbBIX KOJI€OaHUH.

Habmonenue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieqoBaTeIbHOM COECIMHEHHM PE3UCTOpA, KaTYIUKHM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIBIX KOJIEOaHUI rpy3a Ha HUTHU OT JIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NEpeMEHHOIO0 TOKAa B LENM M3 MOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL

MexaHuueckue BOJIHBI, yCI0BUA pactipocTpanenusd. [lepuon. CkopocTh pacnpocTpaHEHUs
U JuiMHa BojHbl. [lomepeuHble M TpoaosbHBIE BOJHBL. HMHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS M3IY4YEHMsI 3JEKTPOMarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpoMarauTHO#N BosiHEe. CBOMCTBA 2IEKTPOMArHUTHBIX BOJIH:
OTpaX€HHe, TMpeJioMJieHue, Tnoysgpusanus, audpaxuus, uHTepdepeHiua. CKoOpocTh
JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpenbl.

TexHuyeckue yCTpOHCTBAa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJlbHble MHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUArHOCTHKa B TEXHUKE U MEAMIMHE, Panap, paguONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue otrpaskeHus U MpeioMIeHHUs] MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnn 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHne cBsS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOH M YacTOTOM
Kosie0aHui.

HccnenoBaHue  CBOMCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE, IPEIOMIICHUE,
nossipu3anus, Audpakius, THTephepeHITns.

Tema 3. Onmuxa

I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOe pacipoCTpaHEHHUE CBETa B OJJHOPOJIHOM cpelie.
JIyu cBera. To4eUyHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHMe HM300pakeHH B TUIOCKOM
3epKaie.
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[Ipenomnenue cBera. 3aKOHBI TpeNOMIICHHS cBeTa. AOCONIOTHBIH IOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

CoOuparomue ¥ pacceuBaromie JIUH3bL. ToHKasg JsmH3a. DOKYyCHOE pacCTOsSHUE U
ONTHYECKas cuijia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparoIuX U pacCEenBaIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IpUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBast ontuka. UHrepdepenuns cBera. KorepeHTHble MCTOYHUKH. Y CIOBHUSA
HaOJI0IeHNSI MAKCUMYMOB U MUHUMYMOB B MHTEP()EpPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cera. Judpaxknuonnas pemérka. YciaoBue HaONIOICHUS TIaBHBIX
MaKCHUMYMOB IIPH [1aICHUY MOHOXPOMATHYECKOT0 CBeTa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoilcTBa M IPAaKTUYECKOE NIpPUMEHEHME: OuKHW, Jyna, (oToammapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIMOHHAs PEIIETKA,
HOJISIPOUI.

Jlemoncmpayuu

[TpsMonuHeiiHOe pacnpocTpaHeHue, OTpakeHHe M HperomieHue cBeta. Onruyeckue
npuOOopHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mojienb CBETOBOIA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mozenu MUKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIelIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHubl MPUMEHUMOCTH KIJIACCMYECKOW MeXaHUKHU. [locTynarsl cnenuambHOW Teopuu
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Gopmyna [1nanka cBsizu 3Heprun GPOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
¢doroHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Ompitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitna 1 porordpdexra. «Kpacnas rpanuna» porosddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U NPAKTHUECKOE MpUMEHEHHe: (OTO3IEMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.
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Cseroauog.
Comnneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas
mogenb atoMa. Iloctynarel bopa. 3nyuenue u mornomenue GOTOHOB NpU MEPEXoje aToMa ¢
OJIHOTO YPOBHS 3HEPruM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEH 3HEPTUH aTOMa BOJOPO.A.
BonnoBeie cBolicTBa yactull. Bosnsl ne bpoisa. KopnyckynsipHO-BOJTHOBON AyalIU3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
TexHnyeckue yCTpOHMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPalIbHBIA  aHAJIN3
(criekTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HaGnroneHnue nuHeHyaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTBI, T0KA3bIBAIOLIUE CII0KHOCTb CTPOCHHUS sApa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeneneHnio cocraBa paanoakTHBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3ilyueHus. BiusHue paJuoakTUBHOCTH Ha )KUBbIE OPIaHU3MBI.
OTtkpseiTHE IPOTOHA U HelTpona. HykinonHas mozens siapa ['eizenOepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacniaa. DIEeKTPOHHBIH U MO3UTPOHHBIA Oera-pacnaa. ['amma-u3imydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKIJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepuuiii  peakrop. Tepmosaepubiii cuHTe3. IIpoGneMbl U MEPCHEKTUBHI  SAEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
@yHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pru3nueckoi KapTHHBI MUpA.
TexHnyeckue ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHME: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast boMOa.
Llemoncmpayuu
Cu€TurK MOHU3HPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBbI aCTPOHOMUM U ACTPOPU3MKH

Ortansl pa3BUTUA acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Bes3nus, spkue 3BE3/1bl, JIaHETHI, UX BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnine. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CosiHIa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTepUCTHUKU. J[narpaMma «CreKTpalIbHbII KJIacC — CBETUMOCTbY. 3BE3/1bI [TIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOMU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIAECHUH U 3BoItonnK CoJIHIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mineunsiii [1yTs — Hama [NanakTtuka. [Tonoxxenue u nmxenne Connua B ["anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. Pasz0eranuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3Ty4YeHUE.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.
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Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM TIJ1a30M C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u sipKue 3BE3/1bI.

Habmonenus B reneckon Jlynsl, mianer, Maeuynoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponp ¢Qu3mku u acTpoOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COLUATBHOW U
3TUYECKOH chepax IeATeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU 1 aCTPOHOMUU B COBPEMEHHOM
HAyYHOM KapTHHE MHUpA, poyib (U3HUECKON Teopurn B (POPMHUPOBAHUU MPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEJCTABICHUMN O MPUPOJIE.

Me:xnpeanmeTrHblie CBS3U

Uzyuyenue kypca ¢usuku 0O6a3zoBoro ypoBHS B 11 kjacce OCyIIECTBISIETCS C y4€TOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH, OWOJOTHU, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I1O3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE SJIEMEHTApPHBIX (DYHKIUH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEAeTICHHNE TUIOIIAIN TUIOCKUX GUTyp 1 00BbEMa Tell.

buonocus: snexTpuyeckue sIBICHUS B )KUBOU MPUPOJIE, KOIeOaTeIbHbIE TBUKCHHUS B KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUW MPUPOJEC, IEHCTBUE paAUaIlii Ha )KUBBIC OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJ, KpUCTaUIMUECKas CTPYKTypa TBEPABIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TIOMIOCAa 3€MJTH, 3aJIe)KU MarHUTHBIX pya, GoTochEéMKa 3eMHOU
ITOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSCCHUI.

Texnonoeus: TAHUN QJICKTponepeaay, reHepaTop MNEPEMEHHOTO TOKA, JJICKTPOABUIaTCIIb, MTHAYKIHOHHAA

meyb, pamap, pamguonpUEMHHUK, TENEeBU30p, aHTeHHa, Ttenedon, CBYU-medysb, NPOEKIMOHHBIN ammapar,
BOJIOKOHHA$I OIITHKA, COJIHEYHas Oarapes.
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IHJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA TTPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha ypoBHE CpeaHero oOmiero odpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHIXKEHHE  CICAYIONMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE PE3yNbTAaThl OCBOEHMs yuyeOHoro mpeaMera «DPHU3UKa» OJKHBI OTPaXKaTbh
TOTOBHOCTh M CIIOCOOHOCTb OOY4YarOLIMXCSl PyKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAalMi, IO3UTHBHBIX BHYTPEHHMX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHHMCKOro  OOILEecCTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONbITa JEATEILHOCTH B MPOLECCE pear3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kaaHcKoOro BOCHIUTAHUSA:

c(OPMHPOBAHHOCTh  TPAKIAAHCKON MO3UIMHM  OOYyYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

HOPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKMX T'YMAHUCTHUECKUX M JI€MOKPaTHUYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TI'PaKAaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH W BOJIOHTEPCKOH JIEATEILHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSIM POCCHUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO i IPUHUMATh OCO3HAHHBIC PEIICHNUs, OpPUEHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIEero;

4) 3cTeTUYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIECHHE K MHPY, BKIIOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILEro
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K Pa3InIHbIM chepam MpodhecCHOHATEHON IEITETFHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccun u
pear30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO U caMo00pa3oBaHHUIO B 00JacTh (U3MKH Ha
MPOTSYKEHUU BCEU KU3HU,

6) 3K0JI0rHYEeCKOr0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh 3JKOJIOTUYECKON KYyJIbTYpHI, OCO3HAHHE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIIECTBIECHUE JEHCTBUI B OKPYXKAIOIIIEH cpe/ie Ha OCHOBE 3HAHUS LIeTen
YCTOMUYMBOro pa3BUTHsI YEJIOBEUECTBA;
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paclIMpeHre ONbITa JEATEIBHOCTH SKOJOTMYECKOW HAmpaBlICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pHU3mKe;

7) IEHHOCTH HAYYHOI0 MIO3HAHUS:

c()OPMUPOBAHHOCTh ~MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (HPU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOH ACSATEIBHOCTH, TOTOBHOCThH B IPOIIECCE M3YyUYCHHS (HU3HKH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACSITEIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

16



METAINIPEIAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBepPCAIbHbIe yueOHbIe AeiicTBUSA
Ba3zoBble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJUPOBATh U AaKTyaJU3WpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeIIATh LENH AeSTeIbHOCTH, 33/1aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHIKEHUS,

BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (PU3UYECKHX SIBICHUSX;

pa3padaThIBaTh MIaH PeIICHUS MPOOIeMbl C yIETOM aHAIM3a UMEIOIUXCS MaTepPHAIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLIGHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pPEaTbHOT0, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

Bba3oBble uccienoBaTebcKue 1eiCTBUS:

BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBHIMH TOHATHAMU M METOJIaMH (DU3HUYECKOU
HaYKH;

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKONH M TMPOEKTHOW NEATETBHOCTH B 00JAcTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PELICHHS 3a/1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TIO3HAHMS,

BJIAJCTh BUJAMHU JEATEIbHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSA, €r0 WHTEepIpeTalyH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YU€OHBIX CUTyallUsAX, B TOM YHUCIIE IPU CO3AaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

BBISIBIISITh TIPUYMHHO-CIICZICTBEHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3aqady, BBIIBUTATH
THIIOTE3y €€ PEeUIeHUs, HAXOAUTh apTyYMEHTHI JUIS JI0KA3aTeNIbCTBA CBOMX YTBEPKIICHHH, 3a1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

AHAJTM3UPOBATH MOJTyUYEHHBIE B XOJI€ PEIICHHS 33a]a9l Pe3yJIbTaThl, KPUTHUECKH OIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHO 1€ TETbHOCTH, B TOM
qucie IPU U3y4YeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 001aCcTh )KU3HEEITETLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OpUTHHAIBHBIEC TTOIXO/IbI U PEIICHHUS;

CTaBHUTH MPOOJIEMBI U 33]]a9H, TOITYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMU IOJIy4YeHUs] WH(POpMAIUU (U3UUECKOTO COJECpPKAHUS M3 HCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLHUI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

MCIIOJIb30BATh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUH
KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OPraHU3allMOHHBIX 3a/lad C cOONI0ZeHHeM TpeOoBaHUil
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, pecypcocOepeKeHus, MPAaBOBBIX M ATHUYECKHUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJCpKAaHUA B PA3IUYHBIX (opMmarax ¢ yd&€ToM
Ha3zHauYeHUs HTHPOPMALIUH U 1IeJIEBON ay IUTOPHH, BEIOUPAst ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
U BU3yaJIHM3alllu.
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KoMMyHunKaTHBHBIC YHHBepcaJabHblIe yueOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH /EATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pa3sBEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUYaIbHON paboThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECHCTBUHI C Yy4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOW JEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUMN, PACIIPENENIATh POJIU C Y4ETOM MHEHUN
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOTO YYaCTHHKA KOMAaHJbI B OOIIWI pe3yiabTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLEHMUBATh MJIEU C IO3ULNN HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B pA3JIUYHBIX CUTYaLHUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIHHOCTh B 00NacTh (PU3UKU H
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUs PACYETHBIX M Ka4eCTBEHHBIX 3aj/iad, TUIaH
BBITIOJTHEHUS] TMpaKTUYeckoi paboThl € Y4ETOM UMEIOMIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOYTECHMI;

JTaBaTh OIIEHKY HOBBIM CUTYaIHsIM;

pacumpsTh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOs OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO IPYAUILIUU B 001aCTH (PU3HUKH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsiIM, BHOCHUTH KOPPEKTHUBBI B JIEATCIBHOCTH, OICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIQJICTh HABBIKAMH ITO3HABATEIIEHON pe()JICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN H
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB U OCHOBAHHIA,

UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYallld, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U QPTYMEHTHI JPYTHX NP aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporiecce nocTrkKeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbI MO (pU3UKE IS
YPOBHS CpeIHETo OO0IIero oOpa3oBaHUsl y OO0YUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:
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CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIMOHAIHLHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOUM SMOIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHIUMATh OTBETCTBEHHOCTH
3a CBOE TIOBEJICHUE, CIIOCOOHOCTh aaNTHPOBATHCS K IMOIMOHAILHBIM U3MCHEHHSIM U TIPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUM, BKJIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IEIU U YCIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh IMOHHMATh SMOIIMOHAIBLHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U COTICPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C IPYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.
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INPEAMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPax Pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KAPTUHBI MHUPA, B PA3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B MPAKTUYECKOH
JIeATEIBbHOCTH JIFOCH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJICNIeH: MaTepuaibHas TOUKa,
WHepLUagbHas cucTeMa oTcuyéra, abCONMIOTHO TBEPAOE TEJO0, UACANBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUYECKHUH 3apsi/l MPH PELICHUN (PU3HUECKUX
3az1ay;

pacmo3HaBath (pu3uMUecKue sBICHUs (TPOIECCh) M OOBSICHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JBUKEHHE [0 OKPY>KHOCTHU, MHEPLUs, B3auMoiericTBre Tel, nuddy3us, OpoyHOBCKOE TBUKEHUE,
CTpOCHHE KUIKOCTEH U TBEPIBIX Tel, U3MEHEHHEe 00bEMa Tell IpU HarpeBaHUU (OXJIAXKICHUN),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlWs, IUIaBJIICHUE, KPHUCTAJUIM3ALMS, KUIICHHE,
BJIQYKHOCTb BO3/yXa, IOBBIILICHHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMS ra3a B H30Ipoleccax, 3JeKTpU3alus Tej, B3auMOJCHCTBHE
3aps/0B;

OTMCBHIBATh MEXAaHWYECKOE JBIKCHHE, WUCIOJIb3ysd (U3MUECKHE BEIWYMHBI: KOOPIWHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CuUjla, UMITYJIbC Tejla, KHHETHYECKast
SHEprus, NOTEHIMalbHAs JSHEpPrus, MexaHudeckas paldoTa, MeXaHHUYECKass MOULIHOCTb;, MpHU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HCIIOIb3YEMBIX BEJTMUNH, UX 0003HaYEeHUs
U €IUHMIIBI, HAXOJIUTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTUMH
BEJIMYNHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBbIE CBOWCTBA TEI U TEIUIOBBIE SIBJICHMS, MCIONb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KHHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaApaTU4yHAasi CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, pabora raza, Kod()PUIMEHT MOJIEe3HOro IEHCTBUS TEIJIOBOTIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX OOO3HAYEHMsS W E€IUHHUIBI, HAXOJAUTh (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUUECKUE SIBICHHUS
(mpotiecchbl), UCHOIB3YST (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUN 3apsill, dJIEKTpHUUEcKoe IMoJe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyEMbIX BEJIWYMH, UX OOO3HAUYEHHS U EIUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

aHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, HCHONb3ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BCeMUpPHOro TaAroreHus, [, Il u IIl 3akonsl HproToOHa, 3aKOH coxpaHeHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIMN CUJI, IPUHIIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoM, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KyoHa, mpu 3ToM pa3nnyarh CI0BECHYIO (GOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIpAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHLIUIIBI ACUCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pas3nnyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HH,
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BBINOJIHATh JKCIIEPUMEHTHI 10 HCCIEIOBAaHUI0 (U3NYECKUX SIBICHHH W TPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobieMy/3agady ¥ rHIOTe3y Y4eOHOTr0 KCIIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000py10BaHUs, POBOAMTH OIBIT U (JOPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, NPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BETMUYNHAMMU C MCII0JIb30BAaHUEM IPSAMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl IMOJIy4YE€HHOH
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BUJE TAaOIHI U rpa)UKOB, JENIaTh BEIBOBI 10 pe3yIbTaTaM
UCCIIEI0BAHMS;

coOuoaTh MpaBwia O€30MacHOTO TpyJa MPH TMPOBEACHUM HCCIEAOBAHUI B paMKax
y4eOHOro 3KCIIEpUMEHTa, Y4E€OHO-HUCCIIEOBATEIbCKOM U MPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000py10BAHNUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJEeNbl0, HCIOJb3Ys
¢du3nyeckre 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHs 337aull BHIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyYEHHOTO 3HAaYEHUSI (PU3NUECKON BEIUYUHBI;

pelath KaueCTBEHHBIE 3a/ayd: BbICTPAUBATh JIOTMYECKU HENPOTHBOPEUUBYIO LEHNOUYKY
paccy>XJIeHHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCTIOJIB30BAaTh MPH PEUICHUN YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU
JUI TIOUCKA, CTPYKTYpUpPOBaHMs, HWHTEPIpETallMd M MpPEJCTaBIeHHUS Yy4yeOHOM W HaydHO-
HOMYJIIPHOI MH(OPMAIUH, TOJTyY€HHON U3 Pa3JIMYHbIX HCTOYHUKOB, KpUTUUECKU aHAIN3UPOBATh
HoJy4aeMyro HH(opMaIuio;

NPUBOJNUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00€CTIEUEHUSI
0€30MacHOCTH IPpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUYECKUMU YCTPONCTBaAMHU, JIsl COXPaHEHUS
3/10pOBbS U COOIOACHUSI HOPM HKOJIOTMYECKOTO MOBEJCHUS B OKPYKAOILEH CPeIE;

paboTaTh B IpyIMIie C BHIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IIIAHUPOBATh PaboOTy
IpYNIbI, palMOHAIBHO paclpeleniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTAHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKI0TO M3 yYaCTHUKOB TPYIIIHI B
pelIeHne paccMaTpuBaeMoi PoOIIEMBI.

K konmy obydenus B 11 kiacce npeaMeTHbe pe3yibTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojib U MecTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IMPAKTUYECKOH
JEeSTeIbHOCTH JIFOJIeH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJIENeH: TOUYEUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, sIIEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIEeCKHX 3a/1a4;

pacrio3HaBaTh (hu3nyeckue sBJICHUS (Tpouecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, 3JICKTPOMAarHUTHAs
WHAYKLIMs, JCUCTBHE MAarHUTHOIO IOJIA Ha MPOBOAHMK C TOKOM M JBIDKYINUHICS 3apan,
9JIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE pacIpOCTPAaHEHUE CBETA, OTPAKEHHE,
npejgomieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBeTa, JAUCIEPCUS CBeTa,
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dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAs! U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YyYEHHBIE CBOMICTBAa BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
JIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUH 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOEe
HaIPSKEHUE, JIEKTPUUECKOE COITPOTUBIIEHHUE, PA3HOCTh MIOTEHLMAJIOB, JIEKTPOABUKYILAS CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, MEepuoJ] U yYacTora KoseOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B IPOIECCe TAPMOHMYECKUX IJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPU OMUCAHUU IPABHIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX O0003HAueHWS W EIMHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUNHY C IPYTHMHU BEIIMYHMHAMU;

ONKCBHIBATh WM3YYCHHBIC KBAHTOBHIC SIBICHHS U TPOLECCHI, HCHOIB3YSd (U3NIECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, SHEPIUs M
uMnynsc (OTOHA, MEPHOJ TMOoJypacmaja, SHEPIrus CBSI3U AaTOMHBIX SjIep, MPU OINHUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICI HCIOIB3yeMbIX BEIMYUH, WX OOO3HAYCHHS U
€MHHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHHS, WCHONB3YSd (DU3MYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHbl IIOCJIENOBAaTEIIbHOIO U MapajUIeIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHMs CBETA, 3aKOHBI ITPETOMIICHUS
CBeTa, ypaBHeHMe DiHIITelHA 17151 hoTo3(h(eKTa, 3aKOH COXpaHEHUs FHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHUS MacCOBOIO 4YHCIIA,
noctynarel bopa, 3akOH paguMOaKTHMBHOIO pacmaja, IpH O3TOM pa3iudaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BbIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
PUMEHUMOCTH;

ONpeeNATh HANpaBICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO MOJsl MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHl 10 MCCIEIOBAaHUI0 (U3NYECKUX SIBIEHHMM U TPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEpEHWl: mpu 3TOM  (QOpMyIHpOBaTh
npobaeMy/3aady U rHIOTe3y y4eOHOIro 3KCIIepuMeHTa, COOUpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYJIUPOBATH BHIBOJIBI,

OCYHIECTBIISITh NpPSIMbIE M KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEJIWYHMH, MPH 3TOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEpPEHUS M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PMKCHpOBaTh Pe3yibTaThl MOJYYEHHONH 3aBHCHMOCTH
¢u3nueckux BeIMYMH B BUAe TabiaMll W TrpaduKoB, JenaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coOmoaTh mpaBwia O€30MacHOTO TpyJda MpH TNPOBEACHHM HCCIEAOBAaHUN B pamKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-HUCCIEOBATEIbCKOW U MPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJEeNblo, HUCHOJIb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4ll BHIOMPATh (PU3UUYECKYIO
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MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHS,
IPOBOJUTH PAcUYEThl U OLIEHUBATH PEAIbHOCTH MOJyYSHHOTO 3HaUeHHs (PU3MYecKol BEIIMUMHBI,

pelaTh KauyecTBEHHBIE 3a/layd: BbICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LEMNOUYKY
paccyXKIeHHU C ONOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

MCIIOJIb30BATh MPU PEIICHUH YYEOHBIX 3a]1a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOT U
JUISL TIOUCKAa, CTPYKTYpUPOBaHUsS, HHTEpIpETallid U MPEACTaBlICHUS Yy4yeOHOW U Hay4dHO-
NOMYJISIPHOIM HH(pOPMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyro HH(POPMAIHIO;

OOBSACHATH MPUHILIMIIBI ACHCTBUS MALlIMH, IPUOOPOB U TEXHUYECKUX YCTPOHCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKIIA/Ja POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HaYKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETUYECKHE 3HAHUSA 110 (DU3KKE B TOBCEAHEBHOM )KU3HHM JIIsI 00ECTICUCHUS
0e30MacHOCTH IpU OOpPAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPONCTBAMH, ATl COXPAaHEHHS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOIIEH cpejie;

paboTaTh B IpyNIe C BHIMOIHEHUEM PA3TUYHBIX COLUANBHBIX POJIeH, IIIAaHUPOBATh paboTy
TPYNIbl, pAlMOHAIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHHWBATh BKJIAJ KaXK/I0T'O M3 yYaCTHUKOB T'PYIIHI B
pelIeHNne paccMaTpUBaEMON TPOOIEMBI.

23



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue KonuuecTBo 4acos
Ne A3ICIIOB 1 TEM K - OnexkTpoHHbIE (LUPPOBLIE)
n/n p Beero| KOHTPOMbHbIE | [IDAKTHYECKHE | 5030 parempbie pecypcs
1IpOrpamMMbl paboThI palboThI

[Paznea 1. ®U3UKA U MET

OJIbl HAYYHOTI'O ITIO3HAHUSA

11 ®du3rKa 1 METOJIBI 5 bubnunorexa LIOK
" |[HAy4YHOIO MTO3HAHUS https://m.edsoo.ru/7f41bf72
II/ITOFO 0 paszeny ‘ 2
[Paznea 2. MEXAHMKA
bubnunorexa LIOK
2.1 [Kusemarura > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2|/lunavuica / https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 6 1 1 bubnnorexa [JOK
" |[MexaHHKe https://m.edsoo.ru/7f41bf72
‘I/ITOFO o pazjaeiy 18

[Paspen 3. MOJIEKYJISIPHASL @1

3UKA U TEPMOJIMUHAMUKA

31 OCHOBBI MOJIEKYJIIPHO- 9 1 bubnuoreka [IOK
" |[KkuHETHYECKOH Teopuu https://m.edsoo.ru/7f41bf72
39 OCHOBBI 10 1 bubnuorexa [JOK
" |[TepMOAMHAMUKHI https://m.edsoo.ru/7{41bf72
ArperaTHble COCTOSIHUS bubmmnoreka HOK
3.3 |[BemrecTBa. Da3oBbIe 5 https://m.edsoo.ru/7f41bf72
TIEPEXOIbI
‘I/ITOFO 110 pasjeny ‘ 24
Pasnen 4. DJIEKTPOJMHAMUKA
bubnmorexa LIOK
4.1 [9nexrpocramika 10 I I https://m.edsoo.ru/7f41bf72
[TocTostHHBIM bubmuorexa [IOK
ANEKTPUUYECKUIN TOK. https://m.edsoo.ru/7f41bf72
4.2 12 1 1
Toxn B pa3mnyHbIX
cpenax
‘HTOFO 110 pasjeny ‘ 22
‘PesepBHoe BpeMst ‘ 2
OBIIEE KOJIMYECTBO 63 4 4
YACOB I10 [TIPOTPAMME
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11 KJIACC

KOLiIecTEO YACOE OnexktpoHHbIe (IU(POBLIE)
Ne|| HawmmMeHoBaHue pasziesioB U TEM 00pa3oBaTeNIbHbBIE PECYPCHI
n/n HporpaMMBI Beero| KOHTPOIbHbIC| IpakTHuccKue
paboThl paboTsl
Pazgen 1. JIEKTPOJIUHAMUKA
bubaunoreka [JOK
M .
1.1 ArHUTHOE ToJIe 11 1 3 https://m.edsoo.ru/7f41¢97¢
DneKTpoMarHuTHas: MHIYKITUS
Uroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHBI
bubanorexa [TOK
2.1 Mexannueckue u 9 1 https:/m.edsoo.ru/7f41c97¢
AJIEKTPOMarHUTHBIC KOJeOaHus
bubanoreka [JOK
2.2 Mexannueckue u 5 1 https://m.edsoo.ru/7f41c97¢
AIEKTPOMArHUTHBIC BOJIHBI
bubanorexka [JOK
2.3||OnTHka 10 3 https://m.edsoo.ru/7f41c97¢c
‘I/ITOFO 0 paszaeiy 24

‘Pa:{z[e.ﬂ 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

o bubaroreka [TOK
3.1 (?;If::;i:;Leﬁ;iJ;LHOH Teopun 4 1 https://m.edsoo.ru/7f41c97¢c
‘HTOFO o pazjaenny 4
Paznes 4. KBAHTOBASI ®U3UKA
. bubaroreka [IOK
4.1||9meMeHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
bubnnorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41¢97¢c
bubanorexa [TOK
4.3| AtomHoe PO S https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 15
‘Parme.ﬂ 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU
Bbubaunorexa [IOK
5.1 ?;;%Z)H;;;EETP OHOMHH 1 4 1 https:/m.edsoo.ru/7f41c97¢c
‘HTOFO o paszeny ‘ 4
‘Parme.ﬂ 6. OBOBIIAIOINEE TIOBTOPEHUE
Bbubnuoreka [IOK
6.1|Obobmaromee HOBTOPCHHUE 1 https://m.edsoo.ru/7f41c97¢
‘HTOFO 10 pas3zeny
Pe3epBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 62 4 7
ITPOI'PAMME
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IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoandecTtBo yacos Jara uzydyenust | DIeKTpOHHBIC IUPPOBLIC
/o Beero Ko:;;%(())iz?ue sz;(;gl(:hclkue [Lian dakr 06pa3OBaTeHBHBIC PECYPCEHL

du3nKa — HayKka 0 IpUpPOJIe. 509202 Bubmmorexa IIOK

1 ||Hay4Hnble METOIBI TIO3HAHUS 1 02.09.2025 https://m.edsoo.ru/ff0c32e2
OKpY’KaIOIIETo MUpa
Ponb n Mecto duzuku B Bubnmoreka [IOK
(hOpMHUPOBAHNH COBPEMEHHOI 509202 https://m.edsoo.ru/ff0c33e6

2 ||Hay4HO#M KapTHHBI MUpPa, B 1 02.09.2025
MIPAaKTUIECKOI IeSTeTHHOCTH
JTIoAeH
Mexanuyeckoe ABUKECHUE. bubnaunoreka [JOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/ff0c3508

3 ||MexaHMYeCcKOro JBUXKEHUS. 1 09.09.2025
Ilepemenienue, CKOpOCTb,
YCKOPCHHE

4 PaBHOMEpHOE NpAMONMHENHOE 1 09.09.2025 Bubnmoreka IIOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE 1 16.09.2025 bubanoreka [JOK
MIPSIMOJINHEHHOE JIBIDKCHHE https://m.edsoo.ru/ff0c372¢
CBoOomHOE MmajgeHue. ! 202 Bubnmoreka IIOK

6 ||Yckopenue cBOGOIHOTO 1 6.09.2025 https://m.edsoo.ru/ff0c39cc
MaICHUsI
KpuBonuHeitHoe ABHKEHHE. bubnuoreka [JOK

7 ||/dBmwkeHne MaTepHanbHO# 1 23.09.2025 https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY>KHOCTH
[IpuHIMT OTHOCUTENBHOCTH Bubnmoreka IJOK

8 lanunes. UnepumnanbHbie 1 23.09.2025 https://m.edsoo.ru/ff0c3be8
cucremsl orcuera. I[lepBeiii
3akoH HrroToHa
Macca tena. Cuina. [lpuHuun Bubnuoreka IJOK

9 CYTIepIIO3UIINH CHII. BTOpoit 1 07.10.2025 https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHA 117151
MaTepHaTbHON TOUKH

10 Tpertnif 3akoH HetoToHa 1151 1 07.10.2025 bubnuoreka I[IOK
MaTepHAIBHBIX TOUCK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMHPHOTO TATOTEHUS. 14.10.202 Bubmmorexa [IOK

11 ||Cuna tsxectu. Iepas 1 -10.2025 https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
Cuna ympyroctu. 3akoH ['yka. bubnmoreka [JOK

12 Bec Tena ! 14.102025 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumuent Bubnmoreka LIOK

13 TpeHus. Cuiia CONpOTUBIECHUS 1 21.10.2025 https://m.edsoo.ru/ff0c3f76
IIpH JIBIDKCHHU TeTa B
JKUJIKOCTH UJIU ras3e
[octynmaTtensHoe U Bubmmorexa IIOK
BpamaTeabHOe IBIKSHUE https://m.edsoo.ru/ff0c41a6
a0COIIOTHO TBEPAOTO TENa. 21.10.2025

14 1
Mowment cuibl. I1ne4yo cumsl.
VYcioBus paBHOBECHS
TBEPIOTO TENa
Nmrtyibe MaTeprambHOM bubnmoreka [JOK
TOYKH, CHCTEMBI https://m.edsoo.ru/ff0c43d6
MaTepHaTbHBIX TOYEK. 11.11.2025

15 1
Wmrrynbe cubl. 3akoH
COXpPaHCHHS UMITYJIbCA.
PeakTuBHOE JBIKEHHE
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/o

Tema ypoka

KonnuecTtBO yacos

Jlata nsyuyenus ‘

Bcero

Kontponsusie
paboThl

IpaxTHueckue
paboThl

IIman

daxTt

DIeKTpOHHBIE U POBHIC
o0pa3oBaTeNbHbIE PECYPCHI

16

PaboTa 1 MOTITHOCTB CHITBL
Kunernueckas sHeprust
MaTepuagbHOW TOUKH.
Teopema 06 m3MeHEeHUN
KHHETUYECKOW IHEPTUH

11.11.2025

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c4502

17

[MoreHnanbpHas SHEPTUSL.
[MoreHuuanbHas sHEPTU
ynpyro nedopMupoBaHHOW
npyxuHbl. [loTeHIMaNbHasA
SHEprus Teja BOIm3n
TTOBEPXHOCTH 3eMITH

18.11.2025

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c461a

18

[oTeH1ManbHEBIC U HE
MOTEeHIUaIbHbIe CUITBl. CBA3h
paboThl HE OTEHIIUATBHBIX
CHJI C U3BMEHEHHEM
MEXaHUYECKON 3HEPIUH
CHUCTEMBI Tell. 3aKOH
COXpaHEHHU MEXaHUUECKOH
SHEPTHUU

18.11.2025

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBbI C U'BMCHCHUEM
MEXaHHYECKON YHEPTHH Tela
Ha TIPUMEpEe PaCTSKCHUSI
PE3UHOBOTO JKI'yTa»

25.11.2025

20

KontponpHas padora mo Teme
«Kunematuka. JluHamuka.
3aKOHBI COXPaHEHHUS B
MEXaHUKE»

25.11.2025

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKCHUS
MOJICKYJIIPHO-KHHETHYECKON
Teopur. bpoyHoBCcKoe
nekenne. nddys3us

02.12.2025

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aMMOJECHUCTBHS YaCTUI]
BelecTsa. Moaenu cTpoeHus
ra3oB, JKUIAKOCTEH U TBEPIBIX
TEI

02.12.2025

23

Macca monekyi. KonnuectBo
Bemecta. IlocTosHHas
ABoraapo

09.12.2025

24

TemnnoBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
IlTkana temneparyp Llenscust

09.12.2025

25

Wneansueni raz B MKT.
OcnoBHoe ypaBHeHue MKT

16.12.2025

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0c4fde

26

AbGcomoTHas TeMIepaTypa Kak
Mepa cpeHel KHHETUYeCKOM
SHEPI'UU ABWXEHUS MOJEKYI.
VYpaBuenue MenzeneeBa-
Knaneiipona

16.12.2025

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlaneToHa. ['a30BbIC
3aKOHBI

23.12.2025

28

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIYy NapamMeTpamu

23.12.2025
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Ne Tema ypoka KomndgecTBo yacos Jarta n3ydenus ‘ DIeKTpOHHBIE U POBHIC
H/ 11 Bcero Ko;‘;}:&(ﬁ::me Hpe;:‘gl(;{:;xne HH aH q) aKT 06pa30BaTeJILHLIe pecprbI
COCTOSTHHSI Pa3peKEHHOTO
rasza»
W3zonpoueccs B HaeaIb-HOM Bubnuoreka IIOK
29 ||ra3e u ux rpapuueckoe 1 30.12.2025 https://m.edsoo.ru/ff0c570e
MpeICTaBICHUE
BHyTpeHsss sHeprus Bubmmorexa IIOK
TEPMOINHAMUYECKOW CUCTEMBI https://m.edsoo.ru/ff0c5952
H CIOCOOBI €€ M3MEHEHHS.
30 ||[KomuuecTBO TEIIOTHI U 1 30.12.2025
paboTa. BHyTpeHH: SHEPT U
OJHOATOMHOI'O H€AIHLHOTO
rasa
bubanoreka [JOK
31 ||Buasl Ternonepenaun 1 13.01.2026 https://m.edsoo.ru/f0c5c36
VY nenpHas TEMI0EMKOCTD Bubnmoreka IIOK
32 BemecTsa. KommuecTBo 1 13.01.2026 https://m.edsoo.ru/ff0c5¢36
TEIUIOTHI MPH TEILIONEpeIaye.
AnrabaTHBIN TIPOIIECC
[lepBrlii 3aKoH Bubmmorexa [IOK
33 ||repMOxHMHAMUKH U €10 1 20.01.2026 https://m.edsoo.ru/ff0c5efc
IIPUMEHEHHE K H30IIPOIECcCaM
HeobpaTumocTs mpo1ieccoB B Bubnuorexa IIOK
34 |[upupone. Bropoii 3akon 1 20.01.2026 https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI
punun pevicteus u KITJ Bubnuoreka IIOK
35 TENIOBOM MaIlIMHBI ! 27.01.2026 https://m.edsoo.ru/ff0c600a
| 36 |[Luxn Kapro u ero KITJT 1 27.01.2026
37 DKoNIOruvecKue mpooIeMbl | 03.02.2026
TEIIO3HEPTETHKH
O6006arImui ypoK bubmuorexa [TOK
38 ||[«MonekynsapHas dpusnka. 1 03.02.2026 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKI
KontponpHas padora mo Teme Bubmmorexa [IOK
39 |[«MonekynspHas pusuka. 1 1 10.02.2026 https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMUKI
ITapooOpa3oBanue u bubnmoreka [JOK
40 ||xonpencanus. Mcnapenne n 1 10.02.2026 https://m.edsoo.ru/ff0c63b6
KHIICHUE
AGcomoTHas U bubnmoreka [JOK
41 |loTHOCHTENBHAS BIIAXKHOCTH 1 24.02.2026 https://m.edsoo.ru/ff0c64d8
Bo3yxa. HachllieHHbIN nap
TBépnoe Teno. Bubnmoreka LIOK
Kpucrannuueckue u https://m.edsoo.ru/ff0c6510
amop(HbIe Tema.
42 ||AuuzoTpomnus cBONCTB 1 24.02.2026
kpucrtaioB. JXXunkue
kpuctauisl. CoBpeMeHHBIE
MaTepHaIbI
IInaBnenue u Bubmmoreka IJOK
43 KpucTamnu3auus. Y iejabHast 1 03.03.2026 https://m.edsoo.ru/ff0c6708
TEILIOTA IUIABJICHUS. o
CyOnumarust
YpaBHEHHE TEMIIOBOTO bubnmoreka [JOK
44 Oananca ! 03.03.2026 https://m.edsoo.ru/ff0c6820
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No Tema ypoka KonnuectBo wacoB Jarta n3ydenus ‘ DIeKTpOHHBIE U POBHIC
/1 Beero| Kontponshsie | Ipaktnaeckue 06pa30BaTeJILHLIe PECYpPChL

paboThl paboThl

IIman daxTt

ONeKTpU3ays Tell. ! 200 Bubmmorexa IIOK
45 ||Dmexrpuueckuit 3aps. [Ipa 1 0.03.2026 https://m.edsoo.ru/ff0c6bec
BHJIA DIIEKTPUUYECKUX 3apsI0B

IIpoBoaHMKY, AUDIIEKTPUKHU U Bubmuoreka [IOK

46 MOJIYyIPOBOIHUKH. 3aKOH 1 10.03.2026 https://m.edsoo.ru/ff0c6becc
COXPaHEHHS DIICKTPUICCKOTO

3apsa

BsanMopneiicTBre 3apsoB. Butnmoreka IIOK
47 ||3akon Kynona. ToueqHbIil 1 17.03.2026 https://m.edsoo.ru/ff0c6ced
SIIEKTPUYECKUIA 3apsij

HampspkeHHOCTD Bubnmoreka [IOK
SIIEKTPUIECKOTO TOJIA. https://m.edsoo.ru/ff0c6df2
48 ||TIpuHumm cyneprnosuiun 1 17.03.2026
3JeKTpUdecKuX nonel. JInuuu
HANPSIKEHHOCTH

Pabota cun Bubnmoreka IIOK
3JIEKTPOCTATUYECKOTO TOJISI. https://m.edsoo.ru/ff0c6f00

49 ITorenuuan. PazHocth ! 24.03.2026

MTOTCHI[MAJIOB

[IpoBOJHUKY U TUAIEKTPUKHU B Bubnmoreka IIOK

5( |[PTeKTPOCTaTIrECKOM MO, 1 24.03.2026 https://m.edsoo.ru/ff0c7018
Husnextpuueckast o
MIPOHUIIAEMOCTh

DNEKTPOEMKOCTb. bubnunoreka [JOK
51 Kongencarop ! 07.04.2026 https://m.edsoo.ru/ff0c7126

DNEeKTPOEMKOCTh IIOCKOTO Bubmmorexa [IOK
52 ||[xonmencaropa. JHeprus 1 07.04.2026 https://m.edsoo.ru/ff0c72c0
3apsDKEHHOTO KOHJICHCATopa

JlaGoparopnas pabota
53 ||"Usmepenne snekrpoémroctu | 1 1 14.04.2026
KOoHJIeHcaTopa"

[punuun aeicTBus u
MIpUMEHEHHE KOHJICHCATOPOB,
54 |xomMpoBabHOro annapara,
CTPYHHOIO IIPUHTEPA.
DneKTpocTaTHIeCcKas 3auTa.
3azemiieHHE 3JIEKTPOPHOOPOB

1 14.04.2026

DNEeKTPUYECKUI TOK, YCIOBUS
€ro CYILLECTBOBAHHUS.

55 ITocTostHubIN TOK. CHna TOKa.
Hanpsixenue.
Conpotusnenne. 3akoH Oma
JUTS y9acTKa [enu

1 21.04.2026

IlocnenmoBarensHOE, Bbutnuoreka IIOK
napajuiesibHOe, CMELIaHHOE https://m.edsoo.ru/ff0c7410
56 COCTUHEHUE TTPOBOIHUKOB. 1 0.5 21.04.2026
JlaboparopHas paboTa
«M3y4eHune cMemaHHoOro
COCITUHCHUS PE3UCTOPOBY

PaboTa u MOIIHOCTH 28.04.202 Butnuoreka IIOK
57 ||anexTpryecKoro TOKa. 3aKOH 1 8.04.2026 https://m.edsoo.ru/ff0c7838
Hxoyns-Jlenna

3akon OMa Jij1s IOJTHOM Bbubaunoreka [JOK
(3aMKHYTOM) 2JIEKTPUUECKOM https://m.edsoo.ru/ff0c7ae0
58 |[uemu. KopoTkoe 3aMbIKaHHE. 1 0.5 28.04.2026
JlaGoparopnas pabota
«M3mepenne DJ1C uctounmka
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No Tema ypoka
/11

KonnuecTtBO yacos

Jlata nsyuyenus ‘

Bcero

Kontponsusie
paboThl

IpaxTHueckue
paboThl

IIman

daxTt

DIeKTpOHHBIE U POBHIC
o0pa3oBaTeNbHbIE PECYPCHI

TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

PesepBHblil ypok.
KonrponbHas padora 1o teme
59 ||"Dnekrpomunamuxa" /
Bcepoccwuiickas mpoBepodHast
pabora

05.05.2026

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

Obo0bmTaromuii ypox

60 «DNeKTpoAnHAMHKAY /
Bcepoccuiickast npoBepouHas
pabota

05.05.2026

Butnmoreka IIOK
https://m.edsoo.ru/ff0c88be

OJeKTpOHHAas IPOBOAUMOCTh
TBEPIBIX METAILIOB.

61 |[3aBuCHMOCTB COTIPOTHBIIECHHS
METaJUIOB OT TEMIICPATyPHI.
CBepXIIPOBOAUMOCTD

12.05.2026

DneKTpuuecKuid TOK B
Bakyyme. CBoiicTBa
9MEKTPOHHBIX IIyYKOB.
ITonynpoBoaHUKH, UX

62 ||cobcTBeHHAs M MpUMeCHas
npoBoguMocTs. CBOMCTBA p—
n-nepexoja.
[MoxynpoBoHUKOBBIE
IpUOOPHI

12.05.2026

DneKTpuIeCcKuid TOK B
pacTBOpax M paciiaBax
3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS

63 ||muccormanus. DIeKTPOIIH3.
DNEKTpUYECKUNA TOK B razax.
CaMOCTOATEIBHBIN 1
HECaMOCTOSITeTBHBIN pa3psil.
Momnnns. ITma3sma

19.05.2026

bubnuoreka I[JOK
https://m.edsoo.ru/ff0c84ae

OnexTpuueckue npudopsl U
yCTpOMCTBa U UX

64 ||npakTrueckoe MpUMEHEHHUE.
IIpaBuinia TeXHUKH
6e301acHOCTH

19.05.2026

bubnuoreka IIOK
https://m.edsoo.ru/ff0c82ba

KonrponbHas padora 1o teme
«DNEeKTpOCTaTHKA.

65 |[TTocTosHHBIH 3IEKTPHUCCKHUiT
TOK. TOKM B pa3ianyHbIX
cpemax»

26.05.2026

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae

PesepBHblil ypok.
66 ||O6obwaromuii ypox mo teMam
10 xnacca

26.05.2026

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0c86fc

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

66
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Ne
/o

Tema ypoka

KoymmyecTBo yacos | Jlata nsyuyenus

Bcero

KonTpoibHbie
paboThI

Ipaxtuueckue
paboThI

[Tman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

IlocTosTHHBIC MAarHUTEI U
HUX B3aHMO/ICHCTBHE.
MaruutHoe nosie. Bektop
MAarHUTHON MHAYKIUH.
JIMHMY MarHUTHOM
WHTyKUIHUA

01.09.25

Bubnunoreka IJOK
https://m.edsoo.ru/ff0c9778

MarsuTHOE 110JIe
MIPOBOJIHUKA C TOKOM.
OnbIT Opcrena.
BsaumonelictBue
MIPOBOJIHUKOB C TOKOM

01.09.25

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTopHas paboTta
«M3y4eHne MarHuTHOTro
T0JISL KATYIIKH C TOKOM

08.09.25

bubanoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlericTBE MAarHUTHOTO
TIOJIs1 Ha MPOBOJHUK C
TokoM. Cuita Ammepa.
JlaboparopHast pabota
«HccnenoBanue nencTus
MMOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM

08.09.25

bubanoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBE MarHUTHOTO

T10JIS1 HAa IBUKYIIYROCS

3apsKEHHYIO YacTHUILy.

Cuna Jlopenna. Pabora
cunbl JIopeHna

15.09.25

bubnuoreka I[IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
uHaykuus. [lorok BekTopa
MarHUTHON MHIYKIIHH.
O/1C nnaykumu. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykuun dapazes

15.09.25

JIaGoparopHas paboTa
«HccnenoBanne ABICHUS
3JIEKTPOMArHUTHOM
WHTYKITUTD)

22.09.25

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTSH. SBNeHUE
camouHaykuuu. IJ1C
CaMOMHAYKIUU. DHEPIHsI
MarHUTHOTO TI0JIS
KaTYILIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

22.09.25

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTa
" UX IMPUMCHCHUC:
MOCTOSIHHBIE MarHUTHI,
OJICKTPOMArHMTHhI,
AJEKTPOABUTATENb,
YCKOpUTEIHN

29.09.25
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Tema ypoka

KosmmyecTBo 4acoB | JlaTa nsyuyenus

Bcero

Konrponsusie
paboThl

[IpaxTHueckue
paboTsl

ITman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIC PECYPCHI

3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAs M€Yb

10

Oo6o06maromuit ypok
«MarsauTHoOe ToJe.
DneKTpoMarHuTHas
WHIYKIUS

29.09.25

Butnuoreka IIOK
https://m.edsoo.ru/ff0cab&82

11

KontposbHas pabota mo
TeMe « MarauTHoe 1mojie.
DJIeKTpOMarHuTHas
WHIYKIAS)

06.10.25

Bubnunoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE
MEXaHUYECKUE KOJIeOaHusI.
I'apmonmnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX
koseOanuil. [IpeBpaiienue
SHEPTUU

06.10.25

bubanoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH IIEpHOJIa
MaJIbIX KoJeOaHui rpy3a
Ha HUTHU OT JIJIMHBI HUTU U
MacChl Tpy3a»

13.10.25

14

KonebatenbHbIil KOHTYD.
CB0OOIHBIE
AIEKTPOMATrHUTHBIC
KoJIeOaHMS B HJI€aIbBHOM
KoJIeOaTeIbHOM KOHTYPE.
AHanorust Mexuy
MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH
KoJIeOaHUIMU

13.10.25

Bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpPaHEHHUS YHEPTUU B
UJ€AIbHOM
KoJe0aTeIbHOM KOHTYpe

20.10.25

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o
3aTyXaroluX KojaeOaHusX.
BriHyXeHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMAarHUTHBIE
KOJIeOaHHs

20.10.25

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycouganbHbIN
MEPEMEHHBIN TOK.
MoOIHOCT NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U

10.11.25

Bubmmoreka IJOK
https://m.edsoo.ru/ff0cbd34
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Tema ypoka

KosmmyecTBo 4acoB | JlaTa nsyuyenus

Bcero

Konrponsusie
paboThl

[IpaxTHueckue
paboTsl

ITman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIC PECYPCHI

JIEHCTBYIOIIECE 3HAUCHHE
CUJIBI TOKA U HAIPSIKEHUS

18

Tpauchopmarop.
[TpousBojacTBO, IEpeaaya
U oTpedieHue
AJIEKTPHUYECKON DHEPTUU

10.11.25

19

YcerpolictBo u
MPaKTUYECKOE
IIPUMEHEHHE
AIEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, JIMHUH
3JeKTporepesad

17.11.25

Bubnunoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTM4YECKHE PUCKU
IIPY TIPOU3BOJICTBE
JNIEKTPOIHEPTUH.
KynpTypa ucnosnabp3oBaHus
AIIEKTPOIHEPTUU B
MOBCETHEBHOM KHU3HU

17.11.25

21

MexaHn4yecKue BOJIHBL,
yCIIOBUS
pacnpoCTpaHEHHUS.
[Tepuoa. Cxopocthb
pacnpoCTpaHEHUS U JUTMHA
BOJHBIL. [lonepeunsie u
ITPOJIOJIbHBIE BOJIHBI

24.11.25

bubanoreka [JOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTB 3BYyKa.
I'poMkocTh 3ByKa. BricoTa
toHa. TeMOp 3ByKa

24.11.25

bubnuoreka I[IOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHbHIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [Ikana
AJIEKTPOMArHUTHBIX BOJIH

01.12.25

Bubnuoreka IIOK
https://m.edsoo.ru/ff0ccfel

24

[IpuHUMIIBI paIUOCBSI3U U
TeneBuaeuus. Pazsurue
CPEACTB CBS3H.
Panmonoxarms

01.12.25

25

KonTponbHas pabota
«Koebanusg 1 BOJHED)

08.12.25

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cc68

26

[IpssMmonuHeitHOE
pacnpocTpaHEHUE CBETA B
OJIHOPOJHOM Cpejie.
TodeuHBIN HCTOUYHUK
ceera. Jlyd cBera

08.12.25

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBera.
3aKOHBI OTPa)KEHHUS CBETA.
[Toctpoenue

15.12.25

Bubmmoreka IJOK
https://m.edsoo.ru/ff0cd4e0
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Tema ypoka

KosmmyecTBo 4acoB | JlaTa nsyuyenus

Bcero

Konrponsusie
paboThl

[IpaxTHueckue
paboTsl

ITman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIC PECYPCHI

M300paKeHM B IIIOCKOM
3epKaje

28

IIpenomienue ceera.
IlosnHOE BHYTpEHHEE
orpaxxenue. IIpenenbHbIil
YIOJ ITOJIHOTO
BHYTPEHHEr0 OTPAKECHUSI

15.12.25

Butnuoreka IIOK
https://m.edsoo.ru/ff0cd7{6

29

JIaboparopHast pabota
«M3mepenue mokazaTesist
NPEJIOMIICHUS CTEKIIa»

22.12.25

Bubnuoreka IIOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [locTpoeHue
M300pakeHMi B JIMH3E.
®opMyna TOHKOU JIMH3BI.
VYBeNnu4eHue JTUH3bI

22.12.25

bubanoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaboparopHast pabota
«HccnenoBanue CBOMCTB
M300paKEHUH B JIMH3AX)

29.12.25

32

Hucnepcus ceera.
CrnoxHblii cocTaB 0enoro
ceera. [IBer.
JIaGoparopHas paboTa
«Habmronenue nucnepcuu
CBETa»

29.12.25

33

WnTtepdepennus certa.
Hudpaxius ceera.
JudpakionHas pemeTka

12.01.25

Bubnuoreka IIOK
https://m.edsoo.ru/ff0ced22

34

[TonepedyHOCTH CBETOBBIX
BoJH. [lonsipuzanus ceerta

12.01.26

Bubnnoreka IJOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npudops! U
YCTPOMCTBA U YCIOBUS UX
0€3011acHOr0 NMPUMEHEHHS

19.01.26

36

['panu1IBl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanabHON
TEOPHUH OTHOCUTEIBHOCTH

19.01.26

bubnnoreka IJOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU U
COKpAIIEHHE JITTUHBI

26.01.26

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ 3Hepruen’
Y UMITYJIbCOM. DHEPrus
TIOKOSI

26.01.26

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0cfc68

39

KonrponsHas pabora
«Ontuka. OCHOBEI

02.02.26

Butnmoreka IIOK
https://m.edsoo.ru/ff0cf610

34
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KosmmyecTBo 4acoB | JlaTa nsyuyenus

Ne Tema vhoka DJEeKTpOHHBIE IU(PPOBBIE
/T yp Beero K"‘;”G‘gfm “Pa;‘:ggf:"“ [lnan daxt | 0OpazoBarenbHBIE peCYPCHI
CIICIMAIbHON TEOPHUH
OTHOCHUTEILHOCTH
®oronsl. opmyna Bub6nunoreka [JOK
40 |[Inanka. DHeprus u 1 02.02.26 https://m.edsoo.ru/ficfel 6
UMIYJIbC (HOTOHA
OTtkpbiTHE U Bu6muoreka [JOK
https://m.edsoo.ru/ff0cffc4
HCCIIEIOBAHUE
41 ¢ 1 09.02.26
dororddekra. OnbIThH A.
I'. CroneroBa
3akoHsl hoTodddexTa. bubmmorexa LIOK
YpaBHeHHe DHHINTEIHA https://m.edsoo.ru/ff0d015e
42 ||mst poTorddexra. 1 09.02.26
«KpacHas rpanuna»
dororddekra
JlaBnenne cBeta. ONBITHI Bu6morexa LOK
I1. H. JIe6enena. https://m.edsoo.ru/ff0d04a6
43 ACEa. 1 16.02.26
XuMHYECKOe ACHCTBHE
CBETa
TexHuueckue ycTpoiicTaa
Y TIPaKTUYECKOe
MpUMEHEHHUE:
44|"P 1 16.02.26
(hoTOdNIEMEHT,
(dboToaTUNK, COTHEYHAS
Oatapest, CBeTOINO/T
Pemenue 3amau mo treme bubmuorexa IIOK ]
45 ||« DneMeHTBI KBaHTOBOI 1 02.03.26 https://m.edsoo.ru/ff0d0302
OTITUKM
Mogens atoma ToMcoHa. Bubinorexa [IOK
OmnsITs Pesepdopaa mo https://m.edsoo.ru/ff0d091a
46 |[paccesHHIO 0-9aCTHULI. 1 02.03.26
[Inanerapnas monens
aToma
Bbutnuoreka IIOK
47|Hoctynarsi bopa 1 16.03.26 https://m.edsoo.ru/ff0d0afa
N3nyyenue u noriouieHue bubnuoreka [IOK
(OTOHOB TIpH Mepexozie https://m.edsoo.ru/ff0d0afa
48 |[aToMa ¢ 0OJTHOTO ypOBHS 1 16.03.26
SHEPTUH Ha Apyroul. Buasl
CHEKTPOB
BomnHoBBIE CBOIICTBA bubnmoreka [JOK
vacTuil. BoiHs 1€ https://m.edsoo.ru/ff0d0ca8
bpoiinsa. KopmyckymnspHo-
49 || PPOML. ROPHYCKYIAP 1 23.03.26
BOJIHOBOW JTyajIu3M.
CnoHTanHoOe U
BBIHY>KJICHHOE U3Ty4YCHUE
OTkpbITHE Bubanorexa LIOK
50 |[paguoakTuBHOCTH. OTBITHI| 1 23.03.26 https://m.edsoo.ru/ff0d0fd2
Pezepdopna o
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KosmmyecTBo 4acoB | JlaTa nsyuyenus

Bcero

Konrponsusie
paboTsl

[IpaxTHueckue
paboTsl

ITman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIC PECYPCHI

OIIPECACIICHUIO COCTaBa
PaaOaKTUBHOI'O
H3JIYUYCHUA

51

CgoiictBa anbda-, 6eTa-,
ramMMa-u3IIy9eHusl.
Bausuaue
PaIMOAKTUBHOCTH Ha
YKUBBIE OpTraHU3MBbI

06.04.26

52

OTkpbITHE IPOTOHA U
HeWTpoHa. M30Tonsl.
Anbda-pacna.
DNEeKTPOHHBII 1
MO3UTPOHHBIA OeTa-
pacnaz. ['aMMa-usirydenue

06.04.26

Bubnunoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB
B sA1pe. SnepHsie
peakuuu. SnepHblif
peaktop. [Ipobiiemsr,
MIEePCIIEKTUBBIL,
9KOJIOTUYECKHUE ACTICKTHI
SIIEPHOI YPHEPTETUKH.
DneMeHTapHbIC YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MeTtoabp! HaOIIOAEHUS U
perucTpanuu
AJI€MEHTaPHBIX YaCTHII.

20.04.26

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

54

Oransl pa3BUTHUSA
actpoHomuu. [IpuknagHoe
¥ MHPOBO33PEHUECKOE
3Ha4YeHHE aCTPOHOMUH.
Bun 3Bé€3aHoro Heba.
Co3Bes3aust, spKue 3BE37pbl,
TUTAHETHI, KX BHIUMOE
nskenue. CoyHevHas
cucreMa

20.04.26

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d0e38

H

27.04.26

56

Comnnne. ConHeunas
aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIa U 3BE3 1.
3BE&31IBI, MX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIAaBHOH
IIOCJICJOBATEIILHOCTH.
BuyTpenunee crpoenue
3BE311. COBpeMEHHbIE
MPEJICTABICHUS O
MIPOUCXOKACHUHN U
sporonny CoJHIa U
3BE3]

27.04.26
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/o

Tema ypoka

KosmmyecTBo 4acoB | JlaTa nsyuyenus

Bcero

Konrponsusie
paboTsl

[IpaxTHueckue
paboTsl

ITman

dakt

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTenbHBIC PECYPCHI

57

Mueunblif [1yTh — Haia
I'amaktuka. ITonoxenue u
nemwxkenne CoiHIa B
TI'anaktuke. I'amakTHKMH.
UEpHbIe ABIPHI B sApax
raaakTuk. Becenennas.
Pa30eranue rajakTuk.
Teopust bosnpiioro
B3pbIBa. PennkToBOE
W3JIy4YCHHE.
MeraranakTHka.
Hepemennsie nmpobieMbl
aCTPOHOMUU

04.05.26

58

KontponsHas pabora
«DIJeMEHThI aCTPOHOMUHU
1 acTpOU3UKU»

04.05.26

59

O606maromuii ypox. Poib
(GU3MKK ¥ ACTPOHOMUH B
YKOHOMUYECKOMH,
TEXHOJIOTHISCKOM,
COLIMAIbHOMN U dTUYECKOU
cdhepax nesaTeaTbHOCTH
YyeJioBeKa

18.05.26

60

O606maromuii ypox. Poib
U MecTO (PU3HUKH U
aCTPOHOMUU B
COBPEMEHHOM HAYy4YHOUI
KapTHHE MHpa

18.05.26

61

O606maromuii ypox. Poib
¢buznyeckoil Teopun B
(dhopMUpoBaHUH
MPECTABICHUN O
¢bu3nyecKoil kapTuHe
Mupa

25.05.26

62

Oo6o0maromuit ypox.
Mecto ¢pusznueckoi
KapTHHBI MUpa B 00IIEM
PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE

25.05.26

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

62
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON NPOT'PAMMBbI

10 KJIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpHUMEpax pojib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU IEATEIBHOCTH JHOAEH

10.2

Y4uThIBaTh TPaHUIBl [PUMEHEHHS M3YyYCHHBIX (U3HMUECKUX MOMETICH:
MaTepuaibHas TOYKa, MHEpLUalbHAs CUCTEMa OTCuUéTa, aOCOIIOTHO TBEPIOE
TEJO, UACAIBHBIM ra3; MOAEIU CTPOEHUS ra3oB, KUIKOCTEM W TBEPABIX TEII,
TOYECYHBIN JIEKTPUUECKHUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

Pacno3naBaTh (u3nueckue sBiieHUs (IPOLECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKOM TEOPUU CTPOEHHUSI BELIECTBA
U DJEKTPOJWHAMMKHU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHEHHOE
JBUKEHUE, CBOOOIHOE MaJIEHUE TeJl, IBU)KEHUE TI0 OKPYKHOCTH, MHEPLIMSI, B3a-
umozeiicraue ten; qudpdysus, 6 poyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEN
U TBEPIABIX Tel, MU3MEHEHHE 00bEMa Ted NpU HarpeBaHuUU (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHE, UCIApEHME, KOHJEHCAIMs, MJIaBlIeHue, KpUcTawin3a-
LU, KUIIEHUE, BJIIAJKHOCTb BO3/1YyXa, IOBBIINICHUE [ABIEHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY NTapaMeTpaMH COCTOSIHMS rasa B
U30IPOIECCAX; MIEKTPU3ALUS Tell, B3aUMOIECHCTBUE 3apsAA0B

10.4

OnuceBaTh MEXaHWYECKOE IBW)KCHHUE, HCIONB3Ysl (DU3MYECKHE BEITUYMHBI:
KOOpJMHATa, MyTh, MEpeMelleHue, CKOPOCTh, YCKOpPEHHEe, Macca Telsa, CHIa,
UMITYJIbC TeJIa, KHHETUYeCcKast SHEPTus, MOTEHI[MaIbHast SHEPTUsl, MEXaHnYecKast
paboTa, MexaHMYecKass MOLIHOCTb, NPHU OINUCAHUU MPABHIBHO TPAKTOBATh
¢u3n4ecKuil CMBICT HCIOJIb3yEMbIX BEIUYMH, WX OOO3HAUCHHs] U €IMHMIIBI,
HaX0JUTh (HOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BETUUUHY C IPYTUMHU
BEIMYMHAMU

10.5

OnuceiBaTh H3y4Y€HHbIE TEIUIOBBIE CBOMCTBAa TE€N M TEIJIOBbIE SBIEHUS,
UCIIONB3ysl (pU3MUYECKHE BEJIIMYMHBI: JIaBJIIEHHE ra3a, TeMIeparypa, CpeaHss
KMHETHYECKas JHEPrus Xa0THYECKOTO JBHKEHUS MOJIEKYI,
CPEHEKBAIpaTU4HAsl CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, Kod()(PUIMEHT I0JIE3HOIO JEHCTBUS TEIIOBOTO
JBUTATENs; TMPU ONUCAHMM NPABHIBHO TPAKTOBAaTh (U3NYECKHI CMBICT
UCIIOJIb3yEMbBIX BEJIMYUH, UX 0003HAUEHUS M €AUHUIIbI, HAXOAUTH (HOPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO (U3HUECKYIO BEIMUYHUHY C APYTHUMH BEIMUYUHAM

10.6

OnunceiBaTh U3y4YEHHBIEC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
SBICHUA (IIPOILIECCHI), HCMONB3Ysl (U3NYECKUE BEIMYUHBI: AIICKTPUUYCCKHMA
3apsl, JJIEKTPUYECKOE II0JIe, HANPsKEHHOCTh IIOJIA, NOTEHLMAN, Pa3HOCTb
NOTEHIMAJIOB; IPH ONUCAHWU NPAaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTIOJIb3YEMBIX BEJIIMYHMH, UX O0O3HAYCHMS M €IMHUIIBI; YKa3bIBaTh (hOPMYIIbI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEIMUYHHY C JPYTUMH BEITUUYNHAMU
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Kon
NpoBepsieMoro
pe3yJjbTara

10.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

aHATM3UPOBaTh (U3UYECKUE MPOIECCHl M SIBJICHUS, HCIONB3YS (U3NYECKHe
3aKOHBI ¥ IPUHIUIIBL: 3aKOH BceMHUpHOTro Tsirorenus, I, I u Il 3axonsr HeroToHa,
3aKOH COXpPaHEHUs MEXaHWYECKOW JSHEPIHM, 3aKOH COXPAHEHUs HMIIYJIbCa,
IMIPUHLUII CYIIEPIIO3ULIMKA CUJI, IPUHLUII PABHONPABUS WHEPLHUAIBHBIX CHCTEM
OTCY€Ta; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEN KNHETUYECKOW SHEPTUU TEIUIOBOIO IBHYKEHUS MOJIEKYII
c aOCOJIOTHOM TeMIepaTypoi, NEpBbI 3aKOH TEPMOJUHAMHKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsina, 3akoH KyioHa; mpu 3ToM pasinyarhb
CJIOBECHYIO ()OPMYJINPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBHUS
(rpaHuUIBl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHLIUIIBI AEHCTBUSI MAalIMH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSA MX O€30MacCHOrO  HCIOJIb30BAHUS B
[IOBCEHEBHOM KU3HU

10.9

BBINONHATE  AKCHEPUMEHTBI TI0 HCCIICOBAHUIO (DU3MYCCKUX SIBICHHUA W
MIPOIIECCOB C HCIOJIb30BAHUEM MPSAMBIX M KOCBCHHBIX H3MEPECHUM; MPH ITOM
dbopmynupoBaTh mnpoOieMy (3amady) W THIOTE3y Y4YEOHOrO SKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 INPEIIOKECHHOTO O0OpYIOBaHUS, MPOBOJUTEH OIBIT H
(bopMyIUPOBaTh BHIBOJIBI

10.10

OCYH_IGCTBJ'ISITB MMpsAMBIC U KOCBCHHBIC N3MCPCHUA (I)I/ISI/ILIGCKI/IX BCJIMYHWH; IIpU
9TOM BBI6I/IpaTB ONTHUMAJIBHBIN CII0CO0 HN3MCPCHUSA U HUCIIOJIb30BATh U3BCCTHLIC
MCTOABI OICHKHU HOl"pCIJ.IHOCTGfI I/I3MepeHI/II>'I

10.11

HccnenoBarb  3aBUCHUMOCTH ~ MEXIy  (U3WYECKUMU  BEJIMYMHAMH  C
MCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl NMOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B
BUjie TabaMIl U rpadUKOB, 1e1aTh BBIBOABI 110 pe3ybTaTaM HCCieI0BaHUs

10.12

Cobmoiate mpaBuia 0€30MacHOr0 TpyAa MpU MPOBEICHUU HCCIENOBAHUN B
paMKax y4eOHOTO SKCIEpPUMEHTa, y4eOHO-HMCCIIEOBATEIbCKON W TMPOEKTHON
JIESATETLHOCTH C UCIIOIH30BaHNEM U3MEPUTEILHBIX YCTPONUCTB U JIA0OPaTOPHOTO
00opyIoBaHuUS

10.13

Pemrate pacuéTHble 3aa4M C SBHO 3a/laHHON (PM3UUECKON MOJIENbI0, UCTIONb3YS
¢u3nyeckue 3aKOHbI W TPHUHLUIBI, Ha OCHOBE aHajM3a YCIOBHS 3aJauu
BBIOMPATH (PU3MUECKYIO MOJIENb, BBIICIATh (PU3MUECKUE BETMUUHBI U (DOPMYIIBL,
HEoOXoIuMBbIe JUIs €€ peleHHs, MPOBOAUTH PacuéThl U OLEHUBATh PEATbHOCTD
MOJTy4YEHHOT0 3HaUeHHUs (PU3MUECKOI BEIIMYMHBI

10.14

Perrate KaueCTBCHHBIC 3a/1a4M: BBICTPAMBATH JIOTHYECKH HEIPOTHBOPEUYHBYIO
IIETMOYKY PACCYXIECHHI C OMOPO HA M3y4YEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue SBICHU

10.15

Vcnonb30BaTh MpU pelieHu: y4eOHBIX 3a7ad COBpEMEHHbIE HH(POPMaIIMOHHBIE
TEXHOJIOTUH I [IOUCKA, CTPYKTYPHUPOBAHUSA, HHTEPIPETALUN U IIPEACTABICHUS
y4eOHONW W HAy4HO-TIOMYJSIPHOW WHMOpMAIUKU, MOTYyYEHHON W3 pa3InIHBIX
MCTOYHUKOB; KPUTHUECKU aHATM3UPOBAThH NOTy4aeMyt0 HH(POpMAaIIHIO
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Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM

TPOBEPAEMOTO o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yabTaTa
[TpuBOANTE TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX yuEHBIX-(DU3UKOB B
10.16 pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BHTHE
TEXHHUKU U TEXHOJOTHUI
Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
obecrieueHrs 0€30MacHOCTH MpU OOpalllEeHUU C MPUOOpPaMHU U TEXHUYECKUMU
10.17 yCTpOMCTBaMH, Ui COXpPaHEHHs 3J0POBbsi U COONIOACHHUS HOPM HKOJIOTH-
YECKOI'0 MMOBEJICHUS B OKpYKaroLIe cpejie
Paborarb B rpymme ¢ BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATH PabOTy TPYIIIBI, PAIMOHAIBLHO PaCHpeaeiiaTh O00S3aHHOCTH U
10.18 IJIAHAPOBATh JCATCIIPHOCTL B HECTAHJAAPTHBIX CHTYyallMAX, aJCKBAaTHO

OIICHMBATh BKJAJ KaXIOT0 U3 YYaCTHUKOB TpYyNNbl B  pEIICHUE
paccMaTpuBaeMoi mpoOIeMbl

40




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

11.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HAa IpUMeEpax posib U MeCTO (PU3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHUi, B IPAKTUYECKOU EATEIbHOCTH JIFOJEH, LIEJIOCTHOCTD U €IUHCTBO
¢du3nvecKoil KapTHHBI MUpa

11.2

Y4auTeIBaTh rpaHuibl IMPUMCEHCHHUA H3YUYCHHBIX (bl/ISI/I‘ICCKI/IX Moz[eneﬁ:
TOYCUHBIN SHGKTpI/I‘ICCKI/Iﬁ 3apian, sacpHad MOACIIb aTOMA, HYKJIIOHHAsA MOJCIIb
ATOMHOI'O dJpa Ipyu pCHICHUHA (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

PacrioznaBate pusmdeckue siBieHUs (IIPOIIECCHI) U OOBSICHITH MX Ha OCHOBE
3aKOHOB  JJICKTPOJAMHAMHUKH H  KBAaHTOBOM  (DM3HMKH:  JJIEKTPUYCCKAS
MIPOBOJAMMOCTb, TEIIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBHS TOKA,
B3aMIMOJICHICTBHE MAarHUTOB, JJICKTPOMArHWTHAs WHAYKIUSA, JCHCTBHE
MarHUTHOTO TIOJII HA TPOBOJHHUK C TOKOM W JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI, MPSMOJIMHEHHOE PacIpOCTPAHCHUE
CBETa, OTpPaXEHHUE, TMPEIOMIICHHE, WHTepPepeHIrs, TUPpakuus ¢
noJIsIpU3aIs CBeTa, AMCIEpcHs cBeTa, GorolrnekTpuieckuil r¢dext (porto-
¢ dexT), cBeTOBOE JaBieHWE, BOZHUKHOBEHUE JIMHEHYATOrO CIIEKTpa aroma
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIOAKTHBHOCTh

11.4

OnuceiBaTh U3y4EHHbIE CBOMCTBa BellecTBa (JIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHUE, AUIEKTPHUUYECKYI0 TMPOBOJUMOCTb  PA3IUYHBIX  Cpel) |
3JIEKTPOMArHUTHbIE SIBJIEHUS (IPOLIECCHI), UCTIONB3YS (PU3NUECKUE BETHMUUHBIL:
NIEKTPUYECKUI  3apsil, CWJIa TOKa, JJIEKTPUYECKOE  HAIpsHKEHHE,
AJIEKTPUUYECKOE COMPOTHUBIIEHUE, Pa3HOCTh MoTeHuuanos, JJC, pabora Toka,
MHAYKIMSI MarHUTHOTO TOJs, cuiia AMiiepa, cuna JlopeHna, HHIyKTUBHOCTb
KaTYyILIKH, SHEPTUS 3JIEKTPUUYECKOI0 U MarHUTHOTO IOJIEH, IEPUOJ U 4acToTa
KojeOaHui B KojeOaTelbHOM KOHTYpe, 3apsl M CHUjla TOKa B Ipolecce
FapMOHMYECKHX DJIEKTPOMAarHUTHBIX KoOJeOaHUM, (OKYCHOE pacCcTOSHUE H
ONTUYECKasl CUJa JIMH3bI, IPU ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCTOJIb3YEMBIX BEIMYMH, UX O0003HAUEHUS M E€AMHUIIBI; YKa3bIBaTh
dopMybl, CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIHYUHY C JAPYTUMH
BEJIMYMHAMU

11.5

OnuceiBaTh H3yYEHHBIE KBAHTOBBIE SBIECHHS W MPOLECCHI, HCMOJb3YS
¢bu3nuecKre BeIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, DHEPTUsa M UMITyJIbC (OTOHA, IEPUOJ MOTypacnaga, SHEPrus
CBSI3M aTOMHBIX sJIep; NMPH OMUCAHUM MPaBHWIBHO TPAKTOBaTh (PU3UUECKHI
CMBICJ HMCIOJb3yEMbIX BEIUYHMH, UX O0O3HAUEHUS U CIAMHHUIIBI, YKa3bIBaTh
(dopMyIibl, CBS3BIBAIOIIME JaHHYIO (HU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHHE (PU3HUECKON BEIUYUHBI

11.6

AHanu3upoBath (U3NYECKUE MPOIECCHl U SBIEHUS, UCIONb3Ys (pU3NUecKue
3aKOHBl M NPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIBHOIO W IMapai-
JENbHOTO COEIMHEHHsI TPOBOAHUKOB, 3akoH Jxoyns — JleHma, 3akoH
JIEKTPOMArHUTHOW HHIYKIUM, 3aKOH MNPSMOJIMHEHHOTO PpacHpoCTpPaHEHHUS
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Kon
MPOBEPSIEMOT0
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

CBETAa, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS CBETa, YpaBHEHUE
Onnmreitna s dorodddexra, 3aKOH COXpAaHEHHsS] DSHEPruu, 3aKOH
COXPAHEHUsl UMIIYJIbCa, 3aKOH COXPAHEHMs JIEKTPHUUYECKOIO 3apsijia, 3aKOH
COXPAaHEHUs MacCOBOI0 4YHCIIA, IOCTyJaThl bopa, 3aKOH pajiMOaKTUBHOTO
pacmana; OpU 3TOM pa3iIuyaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U yCIIOBUS (TpaHULbl, 00JaCTH) IPUMEHUMOCTH

11.7

OHpe,I[eJ'IHTB HaITpaBJICHUEC BEKTOpa MHAYKIHWH MAarHUTHOT'O ITOJIA IIPOBOJHUKA
C TOKOM, CHJIbI AMnepa 1 CHUJIBI HopeHua

11.8

CTpouTh W OIMCHIBATh H300paKEHHE, CO37aBACMOE IUIOCKAM 3€pKajioM,
TOHKOH JIMH30U1

11.9

BBINONHATE AKCHEPUMEHTBI 10 HWCCICAOBAHUIO (U3NYCCKUX SIBICHUH U
NPOIIECCOB C HMCIOJb30BAaHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHUH; NIPU 3TOM
dbopmynupoBarhk mpobiieMy (3amady) W TUIOTE3y y4eOHOrO HKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHUs, MPOBOIUTH OIBIT U
(bopMyIUpPOBaTh BHIBOJIBI

11.10

OCYHIGCTBJIHTB MMPpAMBIC U KOCBCHHBIC U3MCPCHUA (1)H31/II-IGCKI/IX BCJIMYHMH; IIPpHU
9TOM BI)I6I/IpaTL ONTHUMAJILHBIN CIIOCO0 HU3MCPCHUSA U UCITIOJIB30BATh U3BCCTHBIC
MCTOABI OICHKHU HOl"pCH.IHOCTCfI I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH C HCHOJIB30BAHUEM MPSAMBIX
W3MEpEHUI; IPU ATOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJTy4E€HHOM 3aBUCHMOCTH (PU3NYECKUX BEJIMYUH B BUJAE TaONHIl U TpadrKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIETOBAHUS

11.12

CobmoaTh mpaBuiIa 6€30MacHOTo TpyJa NpH MPOBEACHUH HCCIIEJOBaHUH B
paMKax y4eOHOTo SKCIEepUMEHTa, yueOHO-HCClIeJ0BATENbCKON U IPOEKTHOM
JNEATEIPHOCTH C  MCIOJIb30BAHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB U
1a00paTopHOro 000pya0BaHUS

11.13

Pemate pacuéTHble 3amauM ¢ SBHO 3aJJaHHOW (U3WYECKOM MOJEIbIO,
HCIIOJIB3YyA (i)mnqecm/le 3aKOHBbI U MPHUHIHIIBI; HA OCHOBE aHalin3a YCJIIOBHA
3a1a4du BBI6I/IpaTI) (i)I/ISI/I'—IeCKYIO MOACIb, BBIACIATH (i)I/I3I/I‘-IeCKI/Ie BCJIMYUHBI U
bopMyIIbl, HEOOXOAUMBIE JUI €€ PEelIeHus], IPOBOIUTh PACUETHI U OILICHUBATh
PeaIbHOCTH MOJy4YE€HHOTO 3HAaUeHUs (PU3NMUECKON BEITUYMHBI

11.14

Pemath kaduecTBEHHBIEC 33J]a4M: BBHICTPAUBATh JIOTHUECKUA HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKJCHUH ¢ OTIOPON HA M3yUeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nIecKue IBICHUS

11.15

Hcnonp30BaTh NpH pelieHu yueOHbIX 33/1a4 COBpEMEHHbIE HH(OpPMAalIMOHHbIE
TEXHOJIOTMM  JUI1  IIOMCKa, CTPYKTYpUPOBAaHHUS, MHTEpIpETalud U
NpeCTaBiICHUs YUeOHONH U HAyYHO-TIOMYJIApHON HMH(OpPMAIMHU, MMOTy4YeHHOH
U3 Ppa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH aHAIM3UPOBATH I10JIy4acMYIO
UHPOPMALINIO

11.16

OOBSACHATH MPUHIIMIIBI ACHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MacCHOrO MCITIOIb30BAHUS B IOBCEAHEBHON KU3HU
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Kon
MPOBEPSIEMOT0
pe3yJjbTara

11.17

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

[TpuBOAXTE IPUMEPHI BKJIAa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPY’KAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUU

11.18

Hcmons3o0BaTh TECOPCTUUCCKHUE 3HAHUA 10 (1)I/I3I/IKC B HOBCG,Z[HCBHOﬁ KHN3HU 1A
obecneyeHns1 6€30IaCHOCTH Ipu 06paI_HeHI/II/I C an6opaMH N TEXHUYCCKHUMU
YCTpOfICTBaMH, JJIA COXpPaHCHHA 3A0POBbA n CO6J'IIO,Z[€HI/I${ HOpM
9KOJIOTHYECKOI'0O ITIOBCACHUS B oxpymafomeﬁ cpeae

11.19

PaGorath B Tpymme C BBINIOJTHEHHEM pPa3IMYHBIX COIMATBHBIX pOJICH,
TUTAHUPOBATH PA0OTY TPYIIITEI, PAIMOHAIBHO PaCcIIPEICIISITh 00S3aHHOCTH U TIIa-
HUPOBATh JICATEIILHOCTh B HECTAHAAPTHBIX CHTYAIIHSX, a/ICKBATHO OICHUBATH
BKJIaJ] KXJIOr0 W3 YYaCTHUKOB TPYIIBl B PEIICHUE paccMaTpUBacMoOn
poOIeMbI
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MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kox Kon
Dasnena NpoBepseMoro IIpoBepsiemble 3JIeMeHTBI COeP:KAHUS
3JIeMEeHTa
OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A
®usuka — Hayka o npupoae. HayuHble MeTOapl MO3HAHMS
1.1 OKpYyXKarolero Mupa. Ponp skcrepuMeHTa W TEOpUM B IIPOLECCE
MIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pu3nke
1 MogenupoBanue (u3nueckux sBICHUH H mporeccoB. HayuHnble
runore3bl. PU3NYeCKUe 3aKOHbI U TEOpUU. I'paHUIBI IPUMEHUMOCTH
1.2 ¢usnvecknx 3akoHOB. [IpuHimn coorBeTcTBHA. Pontb n MecTo Gpusnkn
B (opMuUpOBaHMHM COBPEMEHHOH HAay4YHOH KapTUHBI MHpa, B
IIPAKTUYECKON JESITEIbHOCTU JTI0ACH
2 MEXAHUKA
KMHEMATHKA
211 Mexannueckoe  aBvKeHHE. OTHOCHUTEIBHOCTD  MEXAHMUYECKOTO
o newkeHus. Cuctema orcuéra. Tpaekropus
[lepemerienue, ckOpocTh (CPeHss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
2.1.2 YCKOpPEHHUE MAaTEPUAJIBHON TOUKH, UX TPOEKIIMU HA OCU CUCTEMBI KOOP-
nuHat. Clio)keHne NepeMeIeHU U CI0KEeHHE CKOPOCTei
PaBHOMEpHOE ¥ PpPaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JABH)KECHHUE.
2.13 I'paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHs, NMyTH U
MepeMeIeHUs] MaTepUaIbHON TOYKU OT BPEMEHU
2.14 CBoboaHOe nazieHne. Y cKopeHrne CBOOOIHOTO MaIeHuUs
2.1 KpuBonnnueliHoe nBuxeHue. PaBHOMEpHOE NBMKEHHE MATEpUAIBbHON
2.1.5 TOYKM IO OKPYXXHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAs CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENBHOE YCKOPEHNE
216 TexHuyeckue ycTpoicTBa: CIUIOMETD, IBUKEHUE CHAPSAIOB, LIETHbIE
o U peMEHHBbIE Nepeauu
[IpakTuueckue padotel. I3mepenne MrHoBeHHO# ckopocTH. Mccneno-
BaHHWE COOTHOILEHUS MEXAYy MyTsIMH, TMPONIEHHBIMH TEJIOM 3a
217 MIOCJIEZIOBATEIbHBIE  PaBHBIE HpOMezKyTKI/I BpeMeHI/IV npu
PaBHOYCKOPEHHOM JIBM)KEHUU C HAYAJIBHOM CKOPOCTBHIO, paBHOM HYJIIO.
N3yueHne nBWKEHHs IIAapuKa B BI3KOW Kuakoctu. M3ydenume
JBUKEHUSI TeJa, OPOIIEHHOT'O TOPU30HTAIBHO
JMHAMUKA
291 [Ipuannn otHocurensHOCTH [amwites. IlepBerii 3akoH HeroToHa.
o WNuepumansHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIUI cynepno3uiiuy Cuil
29 Bropoii 3akoH HeroToHa Mg MaTepualbHONM TOYKH B MHEPLMAIBHON
223 cucreme orcuéra (MCO). Tpernii 3axon HploTOHa 111 MaTepHalbHBIX
TOYEK
294 3akoH BcemupHoOro TsaroreHus. Cuna Tsokectu. IlepBas kocmuueckast
o ckopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
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Kon

palfgfna NpoBepsIeMoro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
3J1eMeHTa
Cuia tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS
2.2.6 nokosi. Koaddunuent tpenus. Cuiaa CONPOTUBICHUS TIPH JABHKCHUN
TEJa B KUAKOCTH WM ra3e
297 [ToctynaTenbHOe M BpallaTesIbHOE IBUKEHHE a0COIIOTHO TBEPIOTO
Tena
298 MOMEHT Ccuibl OTHOCUTENIBHO OCH BpalieHus. 1lnedo cuibl. YcinoBus
paBHOBecust TBEpAoro tena B MCO
299 TexHuyeckue ycTpoiicTBa: MOAIIMIHUKY, JIBUKEHUE HCKYCCTBEHHBIX
CITyTHUKOB
[Ipaktuueckue paboTel. M3yueHune ABMKeHUsT OpycKa MO HAKIOHHOU
IJIOCKOCTH IOJ JEUCTBUEM HECKONBKHX cwil. McecnenoBanue
2210 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMX B JeQOpMHPYEMO
MPY>KUHE W PE3MHOBOM 00Opasiie, OT BEIWYMHBI HX JAedopmainuu.
HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJd, UMEIOLIETO OCh
BpalllCHUS
3AKOHbBI COXPAHEHUWA B MEXAHUKE
231 Wmnynbe MarepuanbHOM TOYKM, CHUCTEMbl MAaTEpUabHBIX TOYEK.
WMitynibe cuitbl M UISMEHEHHUE UMITYJIbCA Tella
2.3.2 3akoH coxpaneHus umiynbca B UCO. PeaktuBHOE ABMXKEHNE
233 PaGora cubl
2.3.4 MOMIHOCTh CHUITBI
235 KI/IHeTquCKaf{ SHEprusi MarepuaibHOl Touku. Teopema o
KUHETHYECKON 3HEpruun
[TorenunaneHas sHeprus. [loTeHnuanbHas s3Heprus ynpyro aepopmu-
23 2.3.6 poBaHHOW mpyxkuHbl. [loTeHIManbHas dSHeprus Tena BOIM3U
MTOBEPXHOCTU 3€MJIU
[loTeHunanpHple M HE MNOTEHIHMalbHbIE Ccuibl. CBs3b pabOTHI HE
2.3.7 MOTEHLIMAJIBHBIX CHJI C U3BMEHEHUEM MEXAHUUYECKON PHEPIUH CUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOJIKHOBEHUS
239 Te)iHI/I'-IeCKI/Ie yCTpOICTBa: ABMKEHUE PaKeT, BOJOMET, KOTIep, NPy KUH-
HBII ucToser
[Ipaktuyeckue pabGoTbl. I3ydeHue CBS3M CKOpOCTEH Teln mpu
2.3.10 Heynpyrom yaape. VMccienoBanue cBs3u pabOThl CHIIBI ¢ H3MEHEHHEM
MEXaHMYECKOM SHEepPTUu Tena
3 MOJIEKVYJISIPHAA ®U3MKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH
OCHOBHbBIE ~ TOJIOXKEHMSI  MOJIEKYJSIPHO-KMHETHUYECKONM  TEOpHUHU.
3.1.1 bpoynoBckoe aBwkenue. Juddysus. Xapaktep OBHKEHUS U
3.1 B3aMMOJEHCTBHSA YaCTHI] BEIIECTBA
310 Mo;:uxem/l CTPOEHHUsI Ta30B, KUIKOCTEH U T]EépIIBIX TeJl U OOBSICHEHHUE
CBOIMCTB BEILIECTBA HA OCHOBE 3TUX MOAEIEH
3.1.3 Macca monexys. Konmngectso Bemectsa. [TocrossHHas ABoraapo
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Kon

paI::gna NpoBepsIeMoro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
3JIeMeHTa

314 TenmoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. I[llkana
temriepatyp Llenscus

315 Monens Hneflanoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-
KMHETUYECKON TEOPUU UACAIBHOTO ra3a

316 AOcomroTHas TeMIeparypa Kak Mepa CpeHe KHHETHIECKONH YHEPTUN
TEIJIOBOTO JABMKEeHUs yacTull raza. [llkana temneparyp Kenbuna

3.1.7 VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

318 I'azoBble 3akoHBI. M30mponecchl B MACAIBHOM TIa3e C MOCTOSHHBIM

o KOJIMYECTBOM BEIIECTBA: U30TepMa, H30X0pa, n3o00apa

3.1.9 TexHuyeckue ycTpoicTBa: TEpMOMETP, OapOMETP
[Ipaktuueckue paboThl. M3mepeHne Macchl BO3IyXa B KJIACCHOM

3.1.10 KOoMHare. HcciemoBaHue  3aBUCHMOCTH  MEXJy  IlapaMeTpamu
COCTOSIHMSI pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUKU

391 TepmoauHamuueckas cucrema. BuyTpenHss SHEPrus
TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHS

399 KonuuecTBo TemnoTsl U pabota. BHyTpeHHSIs1 SHEPTUs 0JTHOATOMHOTO
WJI€aIbHOTO Ta3a
Buasl Tennonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3Ty4YeHUE.

3.23 TennmoémkocTs Tena. Y neiabHas TeII0EMKOCTD BeliecTBa. Pacuér konu-
YECTBa TEIUIOTHI IIPH TEIUIONEpeiaue
IlepBbiii 3akOH TepMoaMHAMMKHU. I[IpuMeHeHMe mepBOro 3akoHa

3.2.4 TEPMOAMHAMMKU K u3ompoueccam. ['paduueckas wuHTEepnpeTanus

3.2 paboTsI raza

TenmoBble MammHbl. [IpyHUOMNBI EUCTBUS TEIUIOBBIX MAIlIMH.

325 [Ipeobpa3oBanus sSHepruu B TEIIOBBIX MamuHax. KoaddunmeHt
nonie3Horo Aevictust (nanee — KIIJ[) Ternosoit marmuasl. [uka Kapao
u ero KIIJ{
Bropoii 3akon TtepmomuHamukud. HeoOpaTMMOCTh MPOIIECCOB B

3.2.6 npupoae. TemnoBble  ABUTATENU.  ODKOJOTHYECKHE  MPOOIIEMBI
TETJIOOHEPTETUKU

3907 TexHuueckue yCTpOWCTBAa: JBUTaTelb BHYTPEHHErO CrOpaHMs,
OBITOBOW XOJOJUIBHUK, KOHIUIIHOHED

3.2.8 [IpakTuueckue padboTsl. 3mMepeHue yaenbHoi TemI0EMKOCTH

AT'PEI'ATHBIE COCTOSAHM A BEHIECBA. ®A30BBIE IIEPEXO/IbI

[TapoobpazoBanue u koHaeHcarus. Vcnapenue u kureHue. Y aenpHas

3.3.1 TEIJIoTa MapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYPHl KHUIEHHUS OT
JIaBJICHUS

33 339 AOcCooTHasT ¥ OTHOCUTEJbHAsI BIAXHOCTh BO3Ayxa. HacwlmeHHBII

nap

333 Teépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOMHS
CBOWCTB KpUCTAILIOB. JKuakue kpuctaiibl. COBpEMEHHbIE MaTepPHaIbI

334 [InaBnenne u KpucCTaM3alMs. YAelbHas TEIJIOTa IUJIaBJICHUS.

CyOnumarus
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Kon

palfgfna NpoBepsIeMoro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
3JIeMeHTa
3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
TexHuueckue ycTpouCTBa: THTPOMETP U ICUXPOMETP, KaJOPUMETD,
3.3.6 TEXHOJIOTMH TOJyYEHHUS] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCJE
HaHOMAaTepHUaJOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padoTsl. Mi3MepeHue BIaXXHOCTH BO3AyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3anusi Tell. DJIEKTpUYecKui 3apsia. J[Ba BHIA SJEKTPUYECKHUX
3apsi/10B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKHU U TOJIYyIIPOBOJHUKH
4.13 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona
Onektpuueckoe mojie. HampsokEHHOCTH — 3IEKTPUUECKOro  IOJIS.
4.1.5 [Ipuaiun cynepno3uumu. JIMHUM HanpsLKEHHOCTH JIIEKTPUYECKOTO
TIOJIst
4.1 416 PaGora cun »snextpocratuueckoro mois. Ilorenuman. PasnocTth
MOTEHIMAJIOB
417 [IpoBOIHMKY U JUAIEKTPUKHU B IOCTOSTHHOM 3JIEKTpUYECKOM noje. [u-
3JEKTPUYECKask MPOHUIIAEMOCTb
418 OnexTpoéMkocTh. KonneHcarop. DneKTpo€MKOCTh TIIOCKOTO KOHJIEH-
caTopa. DHeprus 3apsKEeHHOT0 KOHJEHCAaTopa
Texauueckue YCTpOWCTBA: JJIEKTPOCKOII, 3JIEKTPOMETP,
4.1.9 NEKTpOCTaTUYEeCKas  3allMTa,  3a3€MJIEHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4.1.10 [IpakTrueckue padoTsl. U3mepenue 3meKTpoEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcnoBusi  CymIeCTBOBaHUS IMOCTOSTHHOTO — AJIEKTPUYECKOTO  TOKA.
Hcrounnku Toka. Cuia Toka. [locTostHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
4223 DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEITBHOE COMPOTUBIIEHNE BEMIECTBA
424 [locnenoBarenpbHOe,  MapaieJbHOE,  CMEUIAHHOE  COEAMHEHUE
MIPOBOTHUKOB
4.2.5 PaGora anekrpudeckoro Toka. 3akoH J[xoyns — Jlenna
49 4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBrkyas cuia (nanee — 3/1C) u BHyTpeHHEe COPOTUBIEHUE
4.2.7 MCTOYHUKA TOKa. 3akoH OMa /1715 TOJTHOM (3aMKHYTOMN ) 3JIEKTPUUECKOMN
uenu. KopoTtkoe 3ambikaHne
498 DNEeKTpOHHAs MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COMIPO-
TUBJICHHSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh
4.2.9 DneKTpUUecKnuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
[HonynpoBoauuku. CoOCTBEHHass M NpUMECHass MPOBOAMMOCTh
4.2.10 NoJaynpoBoAHUKOB. CBoMcTBa p-n nepexojna. [lomynpoBoIHHKOBBIE

npubopHI
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palfgfna NpoBepsIeMoro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
3JIeMeHTa

4911 ONEKTpUYECKUI  TOK B DJIEKTPOJIUTAX.  DJIEKTPOJIUTHYECKAS
aucconuanus. DIEeKTPOIIn3
DNEeKTPUUYECKUI TOK B rasax. CamocTosiTenbHbII 51

4.2.12 HECAMOCTOSITENIbHBIA pa3psia. PazmuuHbple TUIBI CaMOCTOSTEIBHOTO
pazpsaa. Monnus. [1nazma
TexHuueckue yCTpOWCTBA:  aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HWCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE npuOopHI,

4.2.13 AJICKTPOOCBETUTEIIbHBIE TPHUOOPBI, TEPMOMETpP  COMNPOTHUBIICHUSA,
BAaKyYMHBIN MO, TEPMUCTOPHI u (hoTOpE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN TUOJ, TalbBaHUKA
[Ipaktuueckue paboThl. l3ydyeHue CMEMIAHHOTO  COEIUHEHUS

4.2.14 pesuctopoB. U3mepenne DJIC mcTOUYHHMKA TOKAa W €r0 BHYTPEHHETO
conpotuBienus. HaGnroaenue anexkTpoanza
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11 KJIACC

Kox Kon
pasnena NpPoBePsIEeMOro IIpoBepsiemble 371eMeHTHI COAEP/KAHUS
3J1eMeHTa
4 OJIEKTPOJIMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMAI'HUTHA A UHAYKIMA
43.1 [TocTrossHHBIE MAarHUTHI. B3auMo1eliCTBME MOCTOSHHBIX MATHUTOB
MaruutHOe mnone. Bektop marHuTHOW WMHAYKUMH. [IpuHimun cymep-
432 no3unuu. JIuHuu MarHuTHOM MHAYKIMU. KapTuHa JTMHUNA MarHUTHOMR
WHJTyKIHHU T0JIs1 TOCTOSIHHBIX MarHUTOB
MaruuTHOE mNoJie TPOBOAHMKA C TOKOM. KapTuHa nuHuN mnoas
433 JUIMHHOTO ~ MPSMOT0 MPOBOAHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoMm. OmbiT Dpcrena. B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJlyJib U HallpaBJICHHUE
435 Cuna Jlopenna, e€ MOAyJib U HampaBiieHHE. J|BUKEHUE 3apsKEHHOM
YaCcTUIIBI B OJJHOPOJIHOM MarHUTHOM monie. Pabota cumbl Jlopenia
436 SIBIIeHME NEKTPOMAarHUTHOW UHAYKIIUH
4.3 4.3.7 [ToTok BekKTOpa MarHUTHON MHAYKIIMHU
4.3.8 O/1C unaykuuu. 3aKoH EKTPOMarHuTHOW nHaykuu dapajes
439 BuxpeBoe asnektpuueckoe mnone. DJC HMHAYKIMM B TNPOBOAHHKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM T10JIE
4.3.10 IIpaBuiio Jlenna
4.3.11 NunyktuBHOCTE. SIBNeHne camonHaykuuu. JJ1C caMOMHIYKIMH
4.3.12 OHeprus MarHUTHOTO TO0JIS KaTYIIKHA ¢ TOKOM
4.3.13 DEeKTpOMarHUTHOE 10JIe
TexHudeckne yCTpOMCTBA: TOCTOSIHHBIE MArHUTHI, AJIEKTPOMATHHUTHI,
4.3.14 ANEKTPOJBUTATEIb, YCKOPUTENN 3JIEMEHTAPHBIX YACTHILI, WHAYKIHMOHHAS
eYb
[Ipaktrueckue paboThl. M3ydyeHWe MAarHWTHOTO TIOJs KATYIIKUA C
4.3.15 TokoM. MccrnenoBanue NIeWCTBUS MOCTOSHHOTO MAarHWTa Ha pamKy C
ToKOM. VccnenoBanue siBICHUS JIEKTPOMAarHUTHOW HHIYKITHH
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUNE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 KonebarenpHast cuctema. CBoOonHble KkojebaHus. ['apmoHuyeckue
o konebanus. [lepuon, wacrora, ammmtyaa u dasza koebaHun
5.1.2 [IpyxvHHBIM MasgTHUK. MaTeMaTHYECKUN MAasATHUK
513 YpaBHeHHEe TrapMoHWYecKHX KojeOanuii. KuHemaTudeckoe U
JMHAMHYECKOE OMMCaHUE KOJIeOaTeTbHOTO TBUKECHHS
51 [IpeBpammenue »HEpruM NpuU TAPMOHHYECKUX KoyeOaHusx. CBs3b
514 AMIUTUTYABl KOJIGOAHW WCXOAHOW BEIMYUHBI C aAMIUTUTYJaMU
Koje0aHuil €€ CKOPOCTU U YCKOPEHUS
Konebarenbubiii koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUs
515 B  HACATbHOM  KoJeOaTelbHOM  KOHType. AHAJOTUS  MEXKIY
MEXaHHYECKUMU U JJIEKTPOMArHUTHBIMH KoJjeOanusimu. Dopmya
TomcoHna
5.1.6 3aK0H COXpaHEHUs YHEPTUHU B UJICATHHOM KOJIEOATETbHOM KOHTYpE
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palfgfna NpoBEPSIEMOro IIpoBepsiemblie 3JIeMEHTBI COAECPKAHUSA
3J1eMeHTa
517 BreinyxeHHsle MexaHuueckue koieOanus. Pe3onanc. Pesonanchas
KpuBasi. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHNUS.
5.1.8 Ilepemennbiii Tok. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.
51.9 MomHOCTh TNEPEeMEHHOTO TOKa. AMIUIUTYIHOE U JCHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA M HAIIPSHKCHMUS
Tpancdopmarop. [IpousBoacTBO, Mepenavya U MOTpedICHNUE AIIEKTPH-
5110 YECKOW DHEPrMHM. OKOJIOTMYECKME PHCKM IIPU  IIPOU3BOJCTBE
aneKTprudecKoi s3Heprun. KynbTypa Ucronb30BaHusI JIEKTPO3HEPTUN B
IIOBCEIHEBHOM JKU3HU
5111 Texuuyeckue ycrpoiicTBa: ceiicMorpad, 3JIEKTPUYECKHI 3BOHOK,
JMHUM dJIeKTponepesad
[IpakTnyeckue paboTsl. MccnenoBanue 3aBUCUMOCTH NIEPUO/Ia MaJIbIX
5112 KojeOaHuUi TIpy3a HAa HUTH OT JJIUHBl HUTM M Macchl Ipys3a.
HccnenoBanue NEpEeMEHHOTO TOKa B LENHM M3 IIOCIENOBATEIBHO
COEIUHEHHBIX KOHJIEHCATOPa, KaTyIIKU U pe3ucTopa
MEXAHUYECKHUE U S3JIEKTPOMATI'HUTHBIE BOJIHBI
MexaHuueckue BOJIHBL, YCJIOBHMsS — pacnpocTpaHeHus. Ilepuon.
5.2.1 CkopocTh pacnpocTpaHeHUs M JuHa BoOJHBL Ilomepeunbie u
IIPOJOJIbHBIE BOJIHBI
522 WNuTtepdepenus u nudpakuns MEXaHUYECKUX BOJIH
523 3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS U3JIy4EHUS 3JIEKTPOMATrHUTHBIX
524 BOJH. B3auMHas opuenTanus BekTopoB E, B 1 v B aneKTpoOMarHuTHON
BOJIHE B BaKyyMe
5.2 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTpPa)XX€HHE, MPEIIOMIICHUE,
525 MOJISIpU3aLUs, audpaxius, UHTEpEepeHIIHSL. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH
596 [Ikana 371€KTpOMarHUTHBIX BOJH. [IprMeHeHHe >IeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
597 [lpuHumnel  paguocBsi3u U TeneBHleHus.  Panmonokanus.
DNIeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAroIIen Cpeibl
TexHnueckue yCTpOHCTBA: MYy3bIKaJIbHbIE UHCTPYMEHTBHI,
528 yIbTPa3ByKOBas JMAarHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neusb
OIITUKA
531 [IpssMonnHEITHOE pacpoCTpaHEHNE CBETA B OJHOPOAHOU cpexe. Jlyu
CBETa
539 OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paskeHuit
53 B IUIOCKOM 3€pKajie
' 533 [lpenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCOIOTHBIN
IIOKAa3aTesb MPEIOMIICHUS
534 IlomHoe BHyTpeHHee orpakeHue. IIpenenbHBII  yronm  IMOJHOTO
BHYTPEHHETO OTPaKCHHUS
535 Hucniepcus ceera. CiioxxHbIHM coctaB Oenoro cera. Ler
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Kon

palfgfna NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COIeP:KAHUS
3J1eMeHTa
Cobuparoiue u paccenBaronye JMH3bL. ToHKas 1uH3a. PoKycHOE pac-
536 CTOSHME U OINTWYeckas cujia TOHKOM JsmH3BL [locTtpoenue
M300paKeHU B COOMpArOMMX W pacceuBaOIUX NTuH3ax. Dopmyia
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBacMOe JTUH30M
5.3.7 [Ipenensr TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH
Wntepdepenimst  cBera.  KorepeHTHble  MCTOYHUKH. Y CIIOBHSA
53.8 HaOJIIO/IeHUsT MAaKCUMyMOB W MHUHHUMYMOB B HHTEp(EepeHIIMOHHOI
KapTUHE OT JIBYX CHUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB
Hudpakmus ceera. JudpakuuonHas pemérka. Y ciaoBue HAOIIOISHUS
539 TJIaBHBIX MaKCUMYMOB TP MAaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonspusanusa ceera
TexHuyeckue ycTpoiicTBa: OUKH, Jymna, poToanmnapar, IpOEKLINOHHBIN
5.3.11 amnmnapar, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAs ONTUKA, TU(PpaKIInOHHAS
peméTKa, moIspouT
[Ipaktnyeckne paboTbl. HM3MmepeHune moOKazaTens TMPEIOMIICHHS.
5.3.12 UccnenoBanue cBOWMCTB u300pakeHuid B JuH3ax. HaOmrogeHue
JUCTIEPCUU CBETa
SJIEMEHTbI CITIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panunel mpUMEHHUMOCTH Kjaccuueckoil wmexaHuku. [locTymarsr
6.1 TEOPHUH OTHOCUTENBHOCTU: UHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHINITEHHA
6 6.2 OTHOCHUTENBHOCTH OHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKpa-
LIEHUE JJIUHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3b Macchl C SHEPrUei U UMITYJILCOM CBOOOIHOM YaCTHUIIBI. DHEPrHsl
ITOKOSI CBOOOTHOM YacCTHIIbI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU
71.1 ®otonbl. Popmyna Ilnanka cBs3u 3Hepruu GOTOHA C €r0 YACTOTOM.
DHeprus U UMIyJIbC POTOHA
710 OtkpeiTue U uccinengosanue poroddpdexra. OnbiTel A.I'. CToNerosa.
3akoHb! poTodddexra
7.1 713 VYpasuenue Diinmrerina s potodrddexra. «Kpacunas rpanuia» ¢poto-
o addekTa
7.1.4 Hasnenue ceeta. OnbiTel [1.H. Jlebenena
7.1.5 XUMHUYECKOE NEHCTBHUE CBETA
716 Texuuueckue yctpoicTBa: poTO’/IEMEHT, (OTONATUMK, COJHEUHAsS
OaTapest, CBeTOINO/
CTPOEHUE ATOMA
7.2 791 Mopens aroma Tomcona. OnbiTel Pesepdopma 1o HcCaeI0BaHHIO

cTpoeHus aroma. [lnanerapHas MoJiesib aTomMa
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Kon

paI:;élna NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COIeP:KAHUS
3J1eMeHTa
[Tocrynatel bopa. M3nyuenue u noruomienue GOTOHOB IpU MEPexoe
7.2.2 aToMa C OJIHOTO YPOBHS PHEPTUM Ha Jpyroil. Buasl ciektpoB. CrekTp
YPOBHEW dHEPTUU aTOMa BOJOpOAA
793 BosnoBeie cBoiictBa yactuil. Bonnwel ne bpoitnsa. KopryckyinsipHo-
BOJIHOBOI nyanu3Mm. [udpakiius 3JeKTpOHOB Ha KpUCTaIIaxX
794 CrioHTaHHOE M BBIHYKJIEHHOE HM3JIy4YeHHE. YCTPOICTBO M NPUHIUI
paboThl 1a3epa
795 Texauueckue yETpoﬁCTBa: CHEKTPAJbHBIM aHanu3 (CIEKTPOCKOII),
Ja3ep, KBAaHTOBbII KOMIIbIOTEP
7.2.6 [IpakTrueckue padoTel. HabmroaeHue TMHEHYAaTOro CriekTpa
ATOMHOE AJ1PO
7.3.1 MeTob1 HAONIOIEHUS U PETUCTPAIUH SJIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe paaroakTuBHOCTH. OnbITE Pe3epdopma mo ompeneeHuro
7.3.2 COCTaBa paJuOaKTUBHOrO M3nydeHus. CBoiicTBa anbda-, OeTa-, ramMmma-
W3NMy4YeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OtkppiTue TpOTOHa U HeilTpona. HykinonHas wMomens —sjpa
7.3.3 leiizenbepra — lBanenko. 3apsan sapa. MaccoBoe 4YHUCIO spa.
N3oTomnsl
734 Anbda-pacnan. DIeKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-
U3JIy4eHue. 3aKOH paJuOaKTUBHOIO pacnaja
7.3 7.3.5 DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepekT Macchl saapa
7.3.6 SAnepHsble peakuuu. [leneHne u CUHTE3 A1Ep
Anepubiii  peaktop. Tepmosiaepubiii  cuHTe3. [IpoGinembr U
7.3.7 MIEPCIIEKTUBBI SIAEPHON SHEPTETUKH. JKOJIOTHUECKNE ACTIEKTHI IIEPHON
SHEPreTUKU
738 SHGMCHTaPHBIe yacTulbl. OTKpeITHE NO3UTpOHA. DyHIaMEHTaIbHBIE
B3alMOJEHCTBUS
73.9 TexHuueckue ycCTpOMCTBA: TO3UMETp, Kamepa BuiibcoHa, snepHBbIil
peakTop, aToMHast 6oMba
7310 [IpakTuueckue padotsl. MccrnenoBanue TpekoB 4acTHUI] (10 TOTOBBIM
¢doTtorpadusim)
OJIEMEHTBI ACTPOOU3NKIN
31 Bun 3Bé3mnoro veba. Co3Be3aust, spKue 3BE3/1bI, TUIAHETHI, HX BUIUMOE
JIBUKCHHE
Conneunas cucrema. [Imanersl 3eMHOM rpynmnsl. [L1aHeTbI-TUranThl U
8.2 WX CIIyTHUKH, KapJMKoOBble IiaHeThl. Manble Tena CoiHedHON
g CHUCTEMBI
8.3 Comnre, potochepa u armochepa. CoHeuHasi aKTUBHOCTh
8.4 Wctounuk sHeprun CosHLa U 3BE3]1
3BE31bI, X OCHOBHBIE XAPAKTEPUCTHKU: Macca, CBETUMOCTb, PAIUYC,
35 TEMIIEpaTypa, UX B3aMMOCBs3b. Jluarpamma «CHEKTpaJbHBIA KiIacc —

CBCTHUMOCTB). 3Bé3IH>I TJ1aBHOM IOCJICA0BATCIIBHOCTU. 3aBHCHMOCTD
«Macca — CBETUMOCTb» AJId 3Bé3,[[ TJ1aBHOM OCJICA0BATCIIbBHOCTHU
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Kon
pa3jiena

Kon
NpoBepPsieMOro
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

Buytpennee ctpoenue 38€31. CoBpeMEHHBIE IPEICTABICHUS O IIPOUCXOK-

8.6 JeHur 1 3Bomounu CotHIA U 3BE3/]. DTanbl )KU3HH 3BE3]1
Mneunsiii  I[lyte — mnama [amaktuka. CnoupanbHas CTpPYKTypa
3.7 lamakTuku, pacnpeneneHue 3BE3N, raza U Uiy, llonoxenue u
neuxenne Connna B ['anaktuke. [1nockast u chepudeckas moacucTeMbl
lanaxktuku
33 Tunel ranaktuk. Panguoranaktuku m kBazapsl. YEpHBIE ObIPHI B s/1pax
TAJIAKTUK
Bcenennas. Pacmupenune Bceenennoi. 3akon XaO6na. PasOeranue
8.9 ranakTuk. Bospact u paguyc Beenennoit, Teopusi bonpmioro B3peiBa.
Mopenb «ropsiueit Beenennoit». PenukroBoe nsinyduenue
210 Macmrabnas ctpykrypa Bcenennoii. Meraranaktuka. Hepeménnbie

poOJIeMbI aCTPOHOMUU
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CUCTEMA OLIEHUBAHUSA

Ouenka OTBETOB 00yHarONTHXCS

Ommemka «5» CTaBUTBCS B TOM CIy4ae, €CIM OOYYAIOIIMHCS ITOKAa3bIBAET BEPHOE ITOHUMAHUE
(bU3MUECKOI CYIIHOCTH PAaCCMAaTPUBACMBbIX SIBICHHH U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a TaK JKe
NpaBWIBHOE OmpeeneHne (HU3NYECKUX BEIWYHMH, UX EIUHUI] U CIIOCOOOB M3MEPEHHUs: MPABUIBHO
BBITIOJIHSIET YEPTEXKH, CXEMBbl M TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY, COINPOBOXKIAET
paccka3 coOCTBEHHBIMH ITPUMEpPaMHU, YMEET IPUMEHATh 3HAHUS B HOBOW CHUTYAIM{ NPH BBITOJHEHUH
NPAaKTUYECKUX 3aJaHUM; MOXKET YCTaHOBHTH CBSI3b MEXIY H3yY4aeMbIM M paHee HW3yYCHHBIM
MaTepUaJIoOM 110 Kypcy GHU3UKH, a TAKKE C MAaTEPHAIOM, YCBOSHHBIM IIPU N3YyUYCHHUH JIPYTUX IIPEIMETOB.
Ommemka «4» CTaBUTBCSI, €CIM OTBET OO0YYaroOIIErocsl YAOBIECTBOPSET OCHOBHBIM TPEOOBAHUSAM Ha
OLICHKY 5, HO J1aH 0€3 HCIOJIb30BaHtsl COOCTBEHHOTO TIJIaHa, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHUS 3HAaHUN
B HOBOH cUTyaluu, 6€3 HCIIOJIb30BaHUS CBSI3CH C paHee M3YYEHHBIM MaTepualioM U MaTepUalioM,
YCBOCHHBIM ITPH U3yYECHUH JP. IPEIMETOB: €Il 00yJaroLHiics IOMyCTHII OIHY OIIMOKY miu He OoJee
IBYX HEIOYETOB U MOXKET UX UCIIPABUTh CAMOCTOSTEIBHO MM C HEOOJIBIION TOMOLIBIO YUUTEIIS.
Ommemka «3» CTaBUTBhCS, €CIM OOyYarOIIUICSd NPaBWIBHO IOHMMAaeT (U3MUECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEpPHOCTEH, HO B OTBETE MMEIOTCS OT/AENbHBIE HPOOEIbl B
YCBOGHUHM BOINPOCOB Kypca (PM3MKM, HE MPENSATCTBYIOUIME TAJbHEWIIEMY YCBOSHHIO BOIIPOCOB
IPOrpaMMHOT0 MaTepHuaja: yMeeT MPUMEHATh MOIyYeHHbIC 3HAHUS TP PEIICHUH MPOCTHIX 3a/a4 C
UCMOJb30BAHUEM TOTOBBIX (OPMYJ, HO 3aTpyAHsSETCSs TNpU pEUIeHWH 3a7ay, TpeOyromux
peoOpa3oBaHusl HEKOTOPBIX (HOpMyJI, TOMYCTHI He Oosiee 01HOM rpy0oil OoMOKK U IBYX HETOUETOB,
He 6osiee oHOI rpy0oii 1 0JHOM HerpyOoii omnoOKu, He 6osee 2-3 HerpyObIX OIMOO0K, OJHOI HerpyOoi
OLIMOKU U TPEX HENOUETOB; AOMYCTHII 4-5 HEe0UETOB.

Ommemka «2» CTaBUTCA, €CIM OOYyYaroIIUIiCs HE OBNa/AE]d OCHOBHBIMHM 3HAHMSMHM M YMEHUSIMHU B
COOTBETCTBUHM C TpeOOBaHMSIMU NPOTpaMMbl W JOMYyCTHJ Oojibllle OHIMOOK M HEIOYETOB YeM
HEO0XOUMO IS OLIEHKHU «3».

OreHKa KOHTPOJIBHBIX padoT

Ommemka «5» craBuTCs 3a paboTy, BBHIIOIHEHHYIO MTOJHOCTBIO 06€3 OIMO0K U HEJJOUETOB.

Ommemka «4» cTaBuTCs 3a paboTY, BBIIOJHEHHYIO TOJHOCTHIO, HO ITPHY HAJIMYUH B HEll He OoJiee OHOM
rpy0oii u oJjHOM HerpyOoii OIMOKHN U OJHOTO HelouéTa, He Oosee TPEX HEeA0UETOB.

Ommemka «3» CTaBUTCS, €CIIM YUEHUK TPABUIIHHO BBIMOJIHIII HE MeHee 2/3 Bcell pabOoThI UITH TOITYCTHIT
He Oonee onHOU TpyOol OomMOKM W ABYX HEHOYETOB, HE Ooiiee OAHOW TpyOOW OIMMOKH U OIHOM
Herpy0oit ommbku, He 0ojee Tpex HerpyObIX OMMOOK, OAHON HEerpyOoil OMMOKU U TpeX HEeTOUYETOB,
IIPU HATTMYUU 4 — 5 HEAOYETOB.

Ommemka «2» CTaBUTCA, €CIM YUCIO OIIMOOK M HEIOUYETOB MPEBBICHIIO HOPMY JJISl OLIGHKH 3 WIIH
MIPaBUIILHO BBIMIOJIHEHO MeHee 2/3 Bcell paboThl.

Onenka 1a00paTOpHBIX padboOT

Ommemka «5» CTaBUTCA, €CIIM 00YYAIOLIHIICA BBIOTHACT pabOTy B MOJIHOM 00BbEME ¢ COOIIOACHUEM
HEOOXOAMMOM MOCTEeNOBATEIbHOCTH IPOBEACHUS OINBITOB M HM3MEPEHMH; CaMOCTOSATEIBHO U
panroHaIbHO MOHTHPYET HE0OX0IUMMOe 000PYAOBaHHE; BCE ONBITHI IPOBOIUT B YCIOBUAX U PEKUMAX,
o0ecreYnBaOIUX MOTy4YeHUE MTPABUIIBHBIX PE3YJIbTAaTOB M BBIBOAOB; COOIIOAAET TpeOOBAHUS MPABHI
0€30MaCHOCTH TpPy/J1a; B OTYETE MPABUIBHO M aKKYPAaTHO BBIMOJHSAET BCE 3alIUCH, TaOIMIbI, PUCYHKH,

YepTekKH, rpaduKu, BBIYUCICHUS; TPABUIIHHO BBIOJIHIECT aHAIU3 TIOTPEIIHOCTEH.
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Ommemxa «4» CTaBUTCS, €CJIM BBIITOJIHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLJIO JOIYIICHO JIBa — TPH
Heqo4ueTa, He 0oJiee 0THON HerpyOoil OIMOKH M OJTHOTO HE0uETa.

Ommemka «3» CTaBUTCS, €CIU pabOTa BHINOJHEHA HE TMOJHOCTHIO, HO 00BEM BBITOJIHEHHON 4acTH
TaKOB, MO3BOJIACT MOJYYUTh IPABHIBHBIC PE3YJITAThl U BBIBOJBI: €CIIM B XOJE IMPOBEACHHUS OMbITA U
M3MEPEHHUH OBLIM TOMYIICHBI OIUOKH.

Ommemka «2» CTaBUTCSA, eClii padOTa BBINOJHEHA HE IMOJHOCTHIO M 00BEM BBIMOJIHCHHOW YacTH
paboOTBl HE IMO3BOJISCT CHENaTh NPABUIBHBIX BBIBOJIOB: €CJIM OIBITHI, M3MEPCHHS, BBIYMCIICHUS,
HAOJTI0ICHUS TIPOU3BOIMIINCH HEIIPABHIIBHO.

Bo Bcex ClIydasx OLCHKa CHHXKACTCA, €CJIIM YYCHUK HE CO6J'IIO,Z[8,J'I TpC6OBaHI/IH IMpaBUI 0e30macHOCTH

rpyaa.
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Kpumepuu oyenueanusa pacuemnoii 3a0ayu.

Pemenne kaxxoii 3a1a4u OleHUBAETCS (CM. TaOIHILY), PUYEM 32 ONPEICIICHHBIC TOTPEITHOCTH

OICHKA CHMIXKACTCs.

KauecTBo pemenus OneHKa

[IpaBuiIbHOE pelICHHE 3a/1a4u:

MOJIyYEH BEPHBIM OTBET B OOIIEM BHUJIC U IIPABMIIbHBIN YHUCIICHHBIN OTBET C YKa3aHHEM
€ro pa3MEepHOCTH, IIPH HAJTMYHUN UCXOIHBIX YPABHCHHI B «OOIIIEM» BUIC — B
«OyKBEHHBIX» 0003HAYCHUSX;

OTCYTCTBYET YHUCIICHHBINA OTBET, WK apr(PMETHUECKasl OMMNOKA IIPH €ro MOTy4YeHUH,
WM HEBEpHAas 3aIIMCh Pa3MEPHOCTH ITOJIYYCHHON BEIUMYMHBL

3aJ1a4ya pelleHa o JAeHCTBUAM, 0e3 MoIydeHus o0meit popMyJibl BHIYHCIAEMOM
BEJIMYUHBI.

3anucansl BCE HeoOXoaumble ypaBHEHHUS B OOIIIEM BUJIE U M3 HUX MOYKHO TOJIYIUTh

IIpaBWJIbHBIN OTBET (YUEHUK HE YCIIEJN PELIUTh 3a7auy 10 KOHIIA WX HE CIIPABUIICS C
MaTeMaTHYECKUMU TPYJHOCTSIMHU)

3anucaHbl OTACJIbHBIC YPABHCHUS B 06H_[6M BUIC, HCO6XOI[I/IMLIC JJIA pCUICHUA 3a/1av1u.

['pyOble ommOKY B UCXOHBIX YPAaBHEHUSX. 2
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Ilepeuenv ouuooK.

1.

I'py0Obie ommoku.

» He3nanue onpeseneHuii OCHOBHBIX MOHATUMN, 3aKOHOB, ITPaBHJI, OJIOKEHUHN TEOPHH,
dbopMyI1, OOIIETIPUHSATHIX CHMBOJIOB, 0003HAUEHUS (PU3NUYCECKUX BEITUUHH, SAMHHILY
U3MEpEeHHUsI.

- HCYMGHI/IC BBIJACIATH B OTBETEC I'JIaBHOC.

» Heymenue npuMeHsTh 3HaAHUS 171 pelIeHHs 3a1a4 U 00bSICHEHUS (PU3NYECKUX SIBJICHMIA;
HENPABWILHO CPOPMYITUPOBAHHBIC BOIIPOCHI, 33 JaHUS HJIM HEBEPHBIE OOBSICHEHHS X0]1a UX
pelleHus, He3HaHUE MPUEMOB PEIICHUS 3a/1a4, aHaJOTHYHbBIX PaHee PEelIEHHBIM B KJIacce;
OIIMOKH, MOKA3bIBAIOIINE HEMPABHIIbPHOE IOHUMAHUE YCIOBUS 3a/1a4ll WU HETPaBUIbLHOE
MCTOJIKOBAaHUE PEIICHUS.

» Heymenue untarh u cTpouTh rpaduky U IPUHIUIHAIBHBIE CXEMBI

» HeyMeHnue moaAroToBUTh K pabOTe YCTAaHOBKY WJIH JabopaTopHOEe 000py10BaHHE, IPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI UM HCIOIb30BATh IMOTYUYCHHbIE TaHHBIE [Tl BHIBOJIOB.

» HeOpexxHoe OTHOIIEHHE K JIA0OpaTOPHOMY 00OPYI0BAaHUIO U U3MEPUTEIHHBIM MPUOOpPAM.

» Heymenue onpenenuts MokazaHus U3MEPUTENILHOTO Mprudopa.

HapymeHHe Tpe6OBaHI/II71 IIpaBUI 0e30macHoro TpyAda IIpU BBIIIOJIHCHUHU 3KCIICPUMCHTA.

2.

Herpy0bie omuokm.

» Herounoctu hopMyIMpOBOK, ONpeieeHuH, 3aKOHOB, TEOPHUA, BBI3BAHHBIX HETIOJIHOTOM
OTBETa OCHOBHBIX MPU3HAKOB ONPEAEIieMOro moHATHs. OmmOKy, BhI3BaHHBIC
HECOOJIIOZICHUEM YCIIOBUI NPOBECHUS OIbITA WM U3MEPEHUI.

* OmmOKY B YCIOBHBIX 0003HAUEHUX Ha MPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YEePTEKEH,
rpaduKoB, CXEM.

= [Iponyck mim HETOYHOE HANTMCAHWE HANMEHOBAHUH €TMHUIl (PU3NIESCKUX BEITHMYNH.

» HeparmoHanbHbIi BEIOOp X0/1a PELICHNUS.

Henouersl.

» HepauroHanbHble 3alIMCH TPY BBIYUCICHUSX, HEPAIMOHAIIbHBIE TPUEMbI BEIUNCIICHUH,
npeoOpa3oBaHuil U peleHHs 3a/1ay.

» ApudpmeTrueckre omMUOKY B BBIUUCICHUSIX, €CIIM 3TH OMMOKH rpy00 HE UCKaKaOT
pEAIbHOCTD MOJTYUYEHHOIO Pe3yJIbTaTa.

» OTaenbHbIE OIPENIHOCTH B (POPMYJIHMPOBKE BONIPOCA WIIM OTBETA.

» HeOperxHoe BBINOJIHEHHE 3anuceil, yepTexeil, cxeM, rpadukos.

* Oporpaduyeckre u MyHKTyaITMOHHBIC OIITHOKH
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» ®usmka. 10 kiacc. Msxumes I'.51., Byxosues b.b., Corckuit H.H.; non penakuueii [lapdentbeBoit

H.A. AxkmonepHoe o6mectBo «M3aatenbetBo «IIpocBernieHuey

» Gusuka. 11 kmacc. Makumes I'.41., Byxosues b.b., Hapyrun B.M.; nox penakiueii [1apdentseBoii

H.A. AkimonepHoe obuectBo «M3narensctBo «IIpocBenieHue»
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METOAMYECKUE MATEPUAJIBI JUIA YUUTEJIA

1. EM. I'ytauk, A.B. Ileppimkun. [Iporpammsl 11 001mie00pa3oBaTesibHbIX yupexaeHuil. dusnka. 7-
11 k. / coct. B.A. KopoBus, B.A. Opnos. - M.: [Ipoda, 2010 .

2. Il Mskuwes, b.b. byxoBues, H.H.Corckuit «®usuka. 10 kinace», -M.: IIpocsemenne,2020

3. I'AI.Mskuwes, b.b. byxosues, B.M. Hapyrun «®usuxka. 11 knace», -M.: [Ipocseuienue,2021

4. A.I1.PeivkeBuny, 3agaunuk «®Pusuka 10-11», -M.:[Ipoda,2019

5. J.A.Kupuk «®uzuka 10. CamocTosTenbHbIE 1 KOHTPOJIbHBIC paboTh», -M.: Miekca,2020

6. bakanuna, JI.I1., benonyukun, B.E., Kozen C.M. C6opuuk 3agay no ¢usuke mis 10-11 kmaccos ¢
yrnyOneHHbsIM n3ydenueM ¢usuku /Iloa penaxkuueit C.M.Kozemna, M. : Bepoym — M, 2013.

7. Kabapaun, O.®., Opnos B.A., 3uns6epman A.P. ®usuka: 3agaunuk: 9-11 kinaccel: YueOHoe mocooune
Ut 001Ie00pa3oBaTenbHBIX yupexkaeHuit. — M.: Ilpoda, 2014.

8.@Om3uka: YueOHuk anst 10 kiacca mKom W KIaccoB ¢ ynryOneHHBIM u3ydenueMm ¢usuku /llox
penaxkuueit A.A. [Munckoro, O.®. Kabapauna. — M.: IlpocBemenue, 2018.

9.0Ou3uka: YueOHuk ais 11 kiacca KON M KJIACCOB ¢ ynryOneHHBIM u3ydenueMm ¢usuku. /Ilog
penakuueit A.A. ITunckoro, O.®. Kabapauna. — M.: IIpocBemenue, 2019.
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MU ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. bubmuoteka LIOK Akanemun MunucrepcTBa npocsemienus Poccurn— Pexum nocryma:
https://myschool.edu.ru/
2. bubnmoreka — Bc€ o npeamery «Puznkay. — Pesxum nocrtyna: http://www.proshkolu.ru

3. O0pa3oBaTeNbHbII HHTEPHET-PECYPC ISl IIKOJIBLHUKOB, CTY/ICHTOB, YUUTEICH U POAUTEIICH. —
Pexxum noctyma: https://www.yaklass.ru//

4. «Kinacc!Has ¢pu3uka» - 00pa3oBaTeNbHBIA CAUT IS T€X, KTO JIFOOUT (PHU3HKY, YIUTCS CaM U YUHUT
npyrux... — Pexxum noctyma: http://class-fizika.ru/home.html

5. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

6. Enqunas xoymexmmst mugpoBbIX 00pa30oBaTeNIbHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

7. NaTepecHble MaTepralibl K ypokaM (DU3UKH 110 TeMaM; TeCTHI 10 TeMaM; HATJISTHBIC TTIOCOOUS K
ypokam. — Pexxum ngoctyna: http://class-fizika.narod.ru

8. Lludposeie oOpazoBaTenbHbBIC pecypchl. — Pexxum poctyma: http://www.openclass.ru 9.
DJexTpoHHbIe yueOHUKH 10 (usuke. — Pesxxum gocrtyna: http://www.fizika.ru
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