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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MporpamMmsbl, npeactaBieHHbIX B DI'OC
COQO, a Taxkxke c¢ yuéroM ¢enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENIMK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
OpraHu3aLusaX Poccuniickon denepanum, peann3yoImux OCHOBHBIE
o0Opa3oBaTelIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyYEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEAMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMU MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
e u3ydyeHus (PU3MKU Ha YPOBHE CPEIHEro o0IIero oopa3oBaHusl, NIaHUPYyEMbIE
pe3ynpTaThl OCBOCHHMA Kypca (PU3MKHU: JUYHOCTHBIC, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (hru3uKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThl MO roj1aM 00yUEHHUS;

e conepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAs B
KauecTBe y4eOHOIo MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonpHbI Kype HU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHMA  OMNpeAeNiseT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCTIOPTa, OCBOEHUSI KOCMOCA,
MOJTy4Y€HHUs! HOBBIX MATE€pPHAJIOB C 33JaHHBIMU CBOWCTBaMHU U Apyrux. W3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B ((OPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydaromuxcsi, B (opMupoBaHHME yMEHUN MPUMEHSATH HAYYHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca ¢pusuku 1151 ypOBHS CPETHET0 OOIIETO 00pa30BaHUs MOJI0KEH
psia uaei, KOTopble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MMOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3liesoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (QuU3MKU
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCHOJb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnoaaraet 3HakOMCTBO
C IIUPOKUM KPYrOM TE€XHMUYECKHUX U TEXHOJOTMYECKUX MPHIOKEHUH U3y4YEeHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIep)KaHUsA, TOCBAMIEHHBIX JKOJOTMUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke 00CYXKIEHUs
npo0sIeM palMOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBanus sABIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPEICTABICHUNA O
CTPYKType MOCTpOeHUs1 (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEJICTABICHUAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0JI B Kypce (U3UKU peann3yeTcsl Mpexie
BCETO 3a CYET OpraHU3allud IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyUYarOIIUXCH.
Jl51s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OONIUMN CIHUCOK YYEHHYECKHX IMPAKTHYECKUX PadoT.
Brigenenne B ykazaHHOM TiepedHe JabOpaTOpHBIX pPadOT, MPOBOAMMBIX JJis
KOHTPOJIS U OLIEHKH, OCYIIECTBIIACTCA yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJsl M3 OCOOCHHOCTEH IIaHMPOBAaHUS U OCHalleHHs Kabuneta (usuku. [lpu
3TOM oOOecrneuynBaeTcsi OBJAJEHUE OOYYalOIIMMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIICIOBAaHUSI 3aBHUCUMOCTEH (DU3MUYECKUX BEIMYUH U
MOCTAaHOBKY OIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaeIsSeTCs PeHICHUIO paCYETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu 3TOM Asst pacu€THBIX 3aa4 MPUOPUTETOM SBIISIOTCA 337a4U C SBHO 3aJJaHHOU
bu3nueckoil MOJENbl0, MO3BOJSIONIME MPUMEHSATh H3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO paslienia Kypca, TaK W HHTETpUpPYs 3HAHUSA U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBIECHUH M MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIENH Ml CHUTyallMd MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrnieyeHnt0 ydeOHOro mpoiiecca 0a30BbIM ypoBeHb Kypca (U3UKH HA YPOBHE
cpemHero oomero oOpa3oBaHHS JODKEH HM3y4aThCS B YCIOBHSX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO LUKIa. B kaOuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpaMMme IIo
¢u3KMKe YICHUUECKUX MPAKTUYECKUX PaObOT M IEMOHCTPAIMOHHOE 000pYy/I0BaHHE.

JlemoHCTpalMoHHOE  000pynoBaHue (QOPMHUPYETCSI B COOTBETCTBHUH  C
OPUHLUAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECMEeYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3MKE KIIOYEBbIX JEMOHCTpaIMil s
UCCIICIOBAaHMSI M3YYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMECHECHHIA.

JlabopaTopHoe 000pynOBaHHE IS YYCHHYECKHX TNPAKTUYECKUX padoT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIE€YMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTBI
1a00paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITh TMOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUid.

OCHOBHBIMU HEJISIMU U3y4€HUS (PU3HKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HWHTEpeCca W CTPEMJICHUS OOYYArOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIEe MO3HAHUA U (pOopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yabTaTa H3yueHHUs OCHOB
CTpOCHHS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJb30BAHUEM
bu3nyecKrX 3HAaHUM U HAyYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKU I Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Liele oOecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

mpoliecce n3ydeHus Kypca GU3uKyd Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 00X PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHSX, BKJIIOYAs MEXaHUKy, MOJCKYISIpHYIO (HU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS I
OOBsICHEHUS] (PU3UYECKUX SBICHUM B TpUpPONE U ISl TPHUHITHA
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;



e OCBOEHHE CIOCOOOB pEIICHUS pa3IUYHbIX 337Ja4 C SBHO 3a/JlaHHOMU
bu3nueckoil MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUeCcKO MOJIENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHC (UBUYECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HAa OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bU3NYEeCKUX SKCTIEPUMEHTOB, aHAIN3a W HHTEpPIpeTanuu UHGOpMAIH,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYU€HHOTO Pe3yibTarta;

e CO3JAaHUE YCJIOBUU I Pa3BUTHS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHErO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
NPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeeHHsT J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBUAYaJbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka O npuponae. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3kcriepuMeHTa U TEOPUH B MPOLECCE MO3HAHUS TPUPOIbL. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanue ¢uznyeckux sBIEHUM U mpoueccoB. HayuHble TMIoOTE3bl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LUQPOBBIE H3MEPUTENIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKECHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MpAMOJMHENHHOe nBmkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHs, IYTH M NEPEMELICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE azieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBonmHenHoe nBwKkeHue. [[BmkeHne MaTepuaibHOM TOYKH 110 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIO CKOPOCTBIO. YTJIOBAasl CKOPOCTh, JUHEHHAsE CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP,
JIBUYKEHUE CHAPS0B, LIEIHbIE U PEMEHHBIE IEPEAAUN.

Llemoncmpayuu

Mogens cucteMbl OTCYETA, WLTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKECHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenne aBmwkeHus Ttena, OpOLICHHOTO MOJA YIJIOM K TOPH30HTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXKAY NYTSIMHU, NPOMAECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHnne nBUKEHHUs IapUKa B BI3KOM )KUIAKOCTH.

W3y4yenue nBwKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunumn  otHocutenbHOCTH  ['amunes. IlepBeit  3akoH  HeroToHa.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa 11t
MaTepuagbHOU TOUKU. Tperuit 3akoH HproToHAa 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro TaroreHuss. Cuna Tskectu. IlepBag kocmmueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEeHUs! U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBU)KEHUU TEJIA B dKUJIKOCTH WIIH rase.

[ToctynaTensHoe U BpalareabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. [lmedo cuibl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JNBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHME MacC B3aUMOJACHCTBYIOIINX TEI.

Bropou 3axkon HeroToHa.

HN3mepenue cui.

CnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT iepopmarum.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHUsI TBEPAOTO Teyia. Buibl paBHOBECHSL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

W3ydenue aBmxeHus Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3uHOBOM 00pa3siie, OT uX aedopMariuu.

HccnenoBanue yCIOBUM PABHOBECUS TBEPAOTO TeENd, HMEIOLIEr0 OCh
BpAILECHNUS.

Tema 3. 3axonbl cOXpaneHUusn 6 MexaHuKe

Wmnynec MaTepualibHOM TOUYKM (T€na), CHUCTEMbl MaTepHUaJbHBIX TOYEK.
HMiynbCc cuipl U U3MEHEHHME HMITyJbCa Ted. 3aKOH COXPAHEHUS HMMILYJIbCa.
PeaktuBHOE nBMXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTennmanbHas DHEPTHSL. ITorennmansHas SHEPTHUs yIpyro
nedopMUpOBaHHOI NPy )UHBL. [loTeHInanbHast SHeprus Teaa BOJIU3U MOBEPXHOCTH
3eMIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  pabOTHI
HEIMOTEHIUAIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOM YHEPTUN CUCTEMBI TEJI. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPY>KUHHBIN [IUCTOJIET, IBMKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[lepexon moTeHMATBHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW IHEPruu
Tesa Ha PUMEpE PACTKEHUs PE3UHOBOIO KIYTa.

Pasznen 3. MosekyJsipHas pu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHUS U
B3aMMOJCUCTBUS 4YacTUIl BemlectBa. Moaenum CTpOEHHsI Tra30B, KHAKOCTEN U
TBEP/ABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.

TemnoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopens uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUM HUACAIbHOrO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeaHEl KHWHETHUYECKOM SHEPruy TEIUIOBOTO JBWXEHUA dvacTul rasza. Illkama
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUEe H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTUUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 UM Py3Un KUAKOCTEH U ra30B.

Mopenb OGpOyHOBCKOTO IBHXKCHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXKMOJIEKYISPHOTO
B3aUMOJIEUCTBUSL.

Monens, WuIoCTpupyoas Npupoay AaBJIEHUsS ra3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHHUS HACATBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

OnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUI
00bE€Ma KOMHATHI, TABJICHHS U TEMIIEPATYPhl BO3TyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoaunaMuueckass cucrema. BHyTpeHHSA dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U crIocoObI e€ m3MeHeHus. KonmdecTBo TemioTel u padota. BHyTpeHHss
DHEPrusi  OAHOATOMHOTO  HWJEATbHOrO  ra3a. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIyUeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpEaaye.

[Tonsitue 006 ammabatHoM mpomecce. [lepBwIii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenne mepBOTO 3aKOHA TEPMOJIMHAMHUKHU K u3omporeccam. ['paduaeckas
UMHTEpHpeTalus padoThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammsbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddumueHT monae3Horo
nevctBus TemwtoBoit mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTOo
JNEUCTBUA. DKOJIOTMUYECKUE MPOOIEMbl TEMIOIHEPTETUKH.



TexHuueckue yCTpoWcTBA U MPAKTUYECKOE MNPUMEHEHHE: JIBUrareib
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHue BHYTpEHHEH HSHEPruy Tejla MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJA JAEWCTBHEM CXKATOTo BO3/AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTpAIIUS ).

N3meHeHue BHyTpEHHEH SHEpTrUn (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT 110 a1Ma0aTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HN3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BIJIAXKHOCTh BO3l1yxa. HacwllieHHbI map. YaenbHas TerJioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble MaTepuanbl. [lnaBieHue u
KpucTayum3anus. Y AelibHas TerioTa miasieHus. CyOoaumanus.

VYpaBHeHue TeroBoro OajgaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHUS] COBPEMEHHBIX MAaTEpPHUaJoB, B
TOM YHUCJIE HAHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBolicTBa HACBIIIIEHHBIX MTAPOB.

Kunenue npu mnoHM>XKEHHOM JIaBJICHUU.

Crioco0ObI M3MepeHNs BIAXKHOCTH.

Ha6mronenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpalusi KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHre OTHOCUTENbHON BIAKHOCTU BO3/1yXa.

Paznen 4. JaekTpoauHaAMHUKAa
Tema 1. Inexkmpocmamuka
DnekTpu3ainus Te. DISKTPUIECKUil 3apsl. [[Ba BU1a 3JIeKTpUUECKUX 3apsia0B.
[IpoBOAHUKM,  JOUANEKTPUKH U MOJYNPOBOJHUKHU. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopeiictBue 3apsaaoB. 3akoH KynmoHa. TouedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpudeckoe mnone. Hanpsok€HHocTe  anekTpuueckoro mnoiid.  IIpuHuun



CYyHEPHO3ULIMM BJIEKTPUUECKUX MOJeh. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaboTa cun anekrpocratudeckoro nojs. [lorennuan. Paznocts noTeHnnanos.
[IpOBOTHUKM W AWABNEKTPUKH B BJIEKTPOCTATHUYECKOM MoJie. Jluanexrpuueckas
MPOHULIAEMOCTb.

DnekTpo€MKocTb. KoHaeHcatop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHndeckre yCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOII,
IEKTPOMETP, DIEKTPOCTATHYECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

BzaumMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE€ 3aPSKEHHBIX TEl.

[IpoOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LeTu.

DNEeKTPUUECKOE COIMPOTUBIICHHE. YEIbHOE CONMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAVIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOJHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOW) AJIEKTpHUYecKor enu. KopoTkoe 3aMbIKaHuE.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TomynpOBOIHUKH. CobOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTb
noJIynnpoBoHUKOB. CBoCTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUAMS. DIEKTPOIIU3.



OJeKTpU4eCKUii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENIbHBIN
pa3psa. Monuus. [1nazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: amIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYITPOBOJHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue CHIlbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COMPOTUBICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIAIY TTOTIEPEYHOTO CEUECHUSI U MaTEpUAIIA.

CMemaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoil pa3psa M IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSIS TPOBOAMMOCTD AUOA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOIBUKYIIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Hab6monenue snextpomnmsa.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOTHHU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBIICHWE, HAay4YHbIA (hakT, TUMOTE3a, (PU3MyUecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEWHas (QyHKIus,
napaboia, runep0oiia, Ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMHA HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHHE B KUBOU npupoje, nuddysusi, ocMoc,
TEMJI000MEH >KMBBIX OPraHMW3MOB (BUIbI TEIUIONEPEAAaUuH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE ABJICHUS B ) KUBOU MIPUPOE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA MACCAa, TEINIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEH U Ta30B,



IEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAas  JIUCCOLMALNSA,
raJIbBaHUKA.

l'eocpagpus: BIaXXHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3zoBaHUE JIBUKEHHUN C HCIIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NOAIIMWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPAaHEHUs
UMIyJbCa B TEXHHUKE (pakeTa, BOJOMET M JpYrHe€), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, ObITOBOI XOJIOJAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEpPHATIOB, B TOM YHMCJIE HAaHOMATEpHUAlIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbIE npuOOpBHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMHUKAa

Tema 3. Macnummnoe nosie. In1eKmpoMazHUMHAA UHOYKYUA

ITocTostHHBIE MarHuTHI. B3anmoaencTBre IIOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop maruuTHOM MHAYKIMU. [[pyHIMN Cyneprnio3suiiui MarHuTHBIX MOJICH.
JIluaum MarHuTHOM uWHAyKUMH. KapTuHa JIMHUNA MarHUTHOW WMHAYKIHUMW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOE TMOJiIe MNPOBOJHMKA C TOKOM. KapThHa JMHUNA WHAYKIHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HanpaByieHUe. J[BUKEHHUE 3apsSyKEHHOW YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenia.

SIBneHne DNEKTPOMArHUTHOM MHIAYKUMM. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUAKW. ODJIEKTPOJABIKYIAS CWila HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOMN
nHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moJie. OJIEKTPOABWKYIAS CHIA HHIAYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBLHO B OJJTHOPOJHOM MarHMUTHOM TIOJIE.

[TpaBuno Jlenua.

NHnyKTUBHOCTh. SIBJIGHME CaMOMHIYKIMHU. OJIEKTPOJBMXKYIAs Ccujia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJIS.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOU UHAYKLWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIbI MHAYKIUMU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIINH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

M3ydeHre MarHuTHOTO OJIS KaTYIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIINH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle K0J1€0aHus

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KoJIeOaHMs.
["apmonnueckue xonebanus. Ilepuos, yacrora, amrmumMtyaa u Qaza KoJeOaHUA.
[IpyXuHHBIA MasTHUK. MaTtemMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHblil KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJIEOATEIbHOM KOHType. AHAIOrusi MeEXAy MEXaHWYECKUMH U
ANIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYpE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKHE
KoseOaHus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKAa W
HaIpSHKECHUS.

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTpPeOICHUE IEKTPUUECKON
DHEPrUU. DKOJOTMYECKUE PUCKHU NPU IIPOU3BOACTBE NIEKTpOdHEpruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBaHue mapaMeTpoB KOJIEOATENbHON cHUCTEMbI (IIPYKUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojieOaHUi.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabGnronenue pesonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJICOAHUS.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu nmocnenoBaTeNbHOM COEAUHEHHHM PE3UCTOpA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mogenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TMEpUOJAa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MACChI Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LIETIH U3 MTOCIEIOBATEIBLHO COEAUHEHHBIX
KOHJEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHble 60JIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. llepumon. CkopocTh
pacmnpocTpaHeHuss W JJiuHa BOJIHBL. [lomepeuHble W TPOJIOJIBHBIE  BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSA U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOJspu3anus, TUPPaKIus,
uaTepdepeHius. CKOpoCTh JIEKTPOMATHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMTBI pagUOCBS3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe.Ibl.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOTOIBHBIX BOJH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

HabGnrogenue orpakeHus: U NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nrogenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIO0N W
Y4aCTOTON KOJCOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1upaxius, THTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETa B
oaHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Tpenomnienue cBeTa. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPaXKCHHS.

HMucnepcust cBeta. CiioXHBIN cocTaB 0enoro ceeta. LBer.

Cobuparomnirie 1 paccenBaroliye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTOsIHUE
U ONTUYECKasi CHJia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHuil B cOOMparomux u
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  IAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHndeckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBIA arapaT, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS peIIETKA, MOISIPOUS.

Jlemoncmpayuu

[IpssMONIMHEWHOE pPaCIpOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHHE CBETa.
Ontuueckue mpuOOpPHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mogaenu MUKpocKomna, TEJIECKOIa.

Hab6mronenue natepdepennmm cpera.

Hab6monenue audpakinuu cera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tomyuenue criekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

W3mepeHune nokazareiis npesioMJIeHNs CTEKIA.



HccnenoBanne CBONCTB U300pKEHUI B JTUH3AX.
HaOGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHuKHU. [locTynarsl cienuanibHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIUIN OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b MaccChl ¢ 3H€pFHCfI 1 UMITYJIbCOM pGH}ITI/IBHCTCKOﬁ JaCTUIIbI. 9H€pFI/IH
ITOKO41.

Paznen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpru GOTOHA C €r0 YaACTOTON. DHEPrus
U UMIYJbC (POTOHA.

OTtkpoiThe U ucciaeaoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. Ypasuenue ODuiHITEeHA 151 doTodpderra. «KpacHas rpanuiiay
doTordexra.

JlaBnienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckrue YCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIJIEMEHT,
dboToIaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETo GhoTodddeKTa.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrymatel bopa. M3nmydenue u morsiorieHue
(GOTOHOB TpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumbl
cnekTpoB. CHIEKTp ypOBHEN 3HEPIHUM aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3J1yYEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBINI
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Monens onbiTa Pezepdopa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HaGmronenne muHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa mo onpeaeneHnto coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  ampda-, Oera-, ramma-uziaydyeHus.  BnusHue
PaaMOaKTUBHOCTU HA KUBBIE OPraHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb snapa ['eiizenOepra—
NBanenxo. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIly4eHue. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

Snepnbie peakuuu. /lenenne u CUHTES sAEp.

Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBHI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETHKU.

DJieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMOAecTBU. EQMHCTBO (hn3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE NMPUMEHEHUE: NO3UMETpP, Kamepa
Bunbscona, sinepHsblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Béznnoro neba. Co3Be3ausi, spKU€ 3BE3MbI, TUIAHETHI, UX BUAUMOE
JIBUYKEHUE.

ConuHeuHas cucTema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3/bI TJIABHOM IMOCJIENOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE37 TJIABHOW MOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBmxenue ConHLA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSapax
rajgaKkTHK.

Bcenennas. Pacimpenune Beenennoii. 3akon Xa006ma. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iaeMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI OIpe/ieNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYyIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o01maroee MOBTOPEHUE

Ponb ¢u3uku M acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COIIMAJIbHOM M 3TUYECKOM cdepax AesITeNbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJIb (PU3NUECKON TEOPUH B
(dbopMUpOBaHUU MIPEACTABICHUIN 0 PUINUECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B O0IIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEACTABIICHU O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBiseTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTEeMaTHKH,
OHOJOTHHU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO
NO3HAHUS: sIBICHUE, Hay4YHbIH (pakT, rumore3a, (u3MUecKash BEIUYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
NPOM3BOJHBIE BJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA MOAO0OHS TPEYroJbHUKOB,
oTpezieNieHue IO MITOCKUX Guryp u o0bEma Te.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupojie, KoseOaTeabHbIe
JIBH)KEHUS B )KMBOM MPHUPOJE, ONITUYECKUE SIBJIECHUSA B KUBOW MPUPOAE, ACHUCTBUE
paguanyy Ha )KUBbIE OPTAHNU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKY, CIEKTPATbHBINA aHAIN3.



l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKM MarHUTHBIX PV,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSCCHHUIA.

Texunonocus: NWHUAM DJIEKTPONEpenad, TE€HEpATOop MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAsA I€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
COJIHEYHas1 OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
oOpa3oBanus (0a30BBI YPOBEHB) MOJDKHO OOECIEYUTH TOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Ou3uka» JOJIKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3alli OCHOBHBIX HalpaBJICHU
BOCIUTATEIHHOU IESITENHbHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)AaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTelbHON OpraHu3aluu;

YMEHHE B3aUMO/ICIICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW JIEATEIIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUMCKON TPAXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,;

IEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE pEUICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JESTEIbHOCTH YYEHOT0;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



MHTEpPEC K pa3IuuHbIiM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIEe CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIE )KU3HEHHBIC JIAHBI;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 0OOpPa30BaHUIO M CAaMOOOPa30BaHUIO B 00J1aCTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIIEHUE JICMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEUYECTBA;

pacuIMpeHre OMbITa JESITebHOCTH SKOJOTHYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAHUMN 1O (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTH HAY4YHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs! GUBUKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEOBATENbCKYIO I€SITEIbHOCTh
VHIUBUYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue a1eicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHHUS
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBbHOCTH;
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTY B YCIOBUSAX PEATLHOTO, BUPTYATHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarebCKue JeCTBUA:
BJIaJICTh HAYYHON TEPMUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAAMHU
buznyecKoil HayKu;



BJIa/IE€Th HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESTEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEeLIeHUs 3ahaud (PU3MUECKOTrO COJEP)KaHUs, INPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS;

BJIAJECTh BHUJAMHM JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPA30BAHUIO U MPUMEHEHHIO B pa3iIMYHbIX Y4YEOHBIX
CUTYalUsIX, B TOM YHCIIE [IPU CO3JJaHUH YUEOHBIX IPOEKTOB B 001aCTU (PU3MKHY;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPIyYMEHTHI U1 JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh IAPaMETPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBaTh IOJIYYEHHbIE B XOJE pELICHUs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaATENBHOM
JESTEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYl0 00JacTb
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBI/IBUTaTh HOBBIE UJIEH, IpEJlaraTb OPUTHHAJIBHBIE OAXO0/AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKaIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/Ie€Th HaBBIKAMH MOJYy4YeHUS WHGOPMALUU (PU3NIECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIATh ITOUCK, aHaJu3,
CUCTEMATHU3alMI0 W HHTEPIpEeTaluio HMH(OPMALMK Pa3IUYHbIX BUAOB U (opM
IpeCTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TE€XHOJOIM B PELIEHUM KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ cOOI0IeHEM TPEOOBaHUI 3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0e30I1aCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUS B pa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4eHMs] THPOPMALIMHU U LIEJIEBON ayJUTOPUH, BBIOUPAst ONTUMAJIbHYIO
(opMy NpeAcTaBIEHUS U BU3yaTIU3aLllu.

KoMMyHHKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBHUS:
OCYILIECTBIIATH OOIIEHUE HAa ypoKax (PU3UKU M BO BHEYPOUHOH JESTENLHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalliid W  CMsT4arthb
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh U HMCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIMBUIYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C Y4ETOM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

INPUHAMATh IL€IM COBMECTHOW  JEATEJIbHOCTH, OpTraHU30BbIBaTh U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXKJOT0 YYaCTHUKA KOMaH/Ibl B 001N
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HWJIEH C TO3ULHUHA HOBH3HBI,
OPUTMHAJIIbHOCTH, NPAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESTENBHOCTh B 00JIACTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BINOJHEHUS MPAKTHYECKOW pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMA B 00JacTu
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pelLIeHus;



yMETh OLIGHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TP aHalM3e pPe3yJbTaToB
JeSITENIbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TIpU aHalM3e pPe3yJIbTaToB
JeSITEIBHOCTH,

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce nocTrkeHus: TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI IO
¢uszuke UII  ypOBHS CpeaHero oOmero oOpa3oBaHHs Yy 0OyYarommxcs
COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIJICKT, MpeIoJIararoii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSTHUE, BUJIETh HAIMIPABIICHUS Pa3BUTHsI COOCTBEHHOI AMOIMOHANBHOMN cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJalTUPOBATHCI K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMU, BKIIOYAIOLIEH CTpPEMJICHHE K TOCTIXKEHHUIO LETH U
yCIIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJSl M3 CBOUX
BO3MOKHOCTEM;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSIBIISITH MHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kjacce npeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCST YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbBl MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JIIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUYKa, UHEpIUaJIbHAs CUCTEMA OTCUYETA, AOCOIOTHO TBEPJIOE TETIO,
ujeanbHbIA a3, MOJIETU CTPOCHUS ra30B, KUJIKOCTEH U TBEPABIX TeN, TOUCUHBIN
AIEKTPUUECKUI 3apsij] MpU pelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KMHETUYECKOM TEOpHUHM CTPOCHMS BEIECTBA U



AIEKTPOIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHUE,
CBOOOHOE TaJICHHE TeJl, JIBMKEHUE IO OKPYKHOCTH, MHEPIIMS, B3aMMOJICHCTBUE
ten, nuddy3us, OpOyHOBCKOE JBUIKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TeEI,
U3MEeHeHHe o0BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHHWH), TEIIOBOE PAaBHOBECHE,
VCapeHne, KOHJCHCAlMs, IUIABJICHHE, KPUCTAJUIM3ALMs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/]E,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS ra3a B U30IpolEccax, JIEKTpU3aus Tel,
B3aMMOJICHCTBUE 3aPsAJIOB;

OTHCHIBATh MEXAHUYECKOE JIBIDKCHHE, WCIIONL3Ys (DU3NYECKHE BEIMYWHBI:
KOOpJIMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUILHO TPAKTOBAThH
(GU3UYECKU CMBICT HMCIOJB3YeMbIX BEIMYMH, WX O0O3HAYCHUS W €IUHMIIBI,
HaXOJUTh (OPMYIbI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIUYMHAMM;

ONKMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHS,
UCIIONB3Ya (U3MUYECKUEe BEIMYMHBI: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIr0 JBUKECHHUS MOJEKYJ, CPEIHEKBaApPaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3(PPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUHU
MPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYMH, HX
0003HAUCHUS W E€OUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIHUNHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BENIECTBA U JJICKTPUUECKUE
SBJICHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHI U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI Y NPUHUMIIBL: 3aKOH BceMUpPHOro TsArorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruH, 3aKOH COXPAaHCHHUS HWMITYJIbCa,
MPUHIUIT CYNEPINO3UIMHA CWJI, NMPUHUUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TETUJIOBOTO JIBUYKEHUSI MOJICKYJ C
abCOIOTHON TeMIepaTypoH, MepPBbI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasinyarbh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUS (TPAaHMIIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBACHITH OCHOBHBIE TPUHIUIIBI ACHCTBUS MAIIH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCHOJb30BaHMs B MOBCEIHEBHOU
KU3HH,

BBIMOJHATh HKCIEPUMEHTHl IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmynupoBaTh NpodIeMy/3a1aqy U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHs] W HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPENTHOCTENH U3MEPEHMI;

UCCJIEeIOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(¢uKcUpOBaTh Pe3yabTaThl MOJYUYEHHOMN 3aBUCUMOCTH (PU3UYECKUX BETMYMH B BUJIE
TabnuIl U rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEOBAHUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEe N7l €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HAaUY€HUs (PU3HUECKON BEIUYUHBL;

pelniaTh KaueCTBEHHbIE 3aJ]a4l: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
buzndecKue SIBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaIIMOHHbIE
TEXHOJIOTUM [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAMU U TPEJICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJIApHOM WHGOpPMAIMK, TOJIYYEHHON W3 Ppa3IHYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4yaeMylo HH(pOpMaIuIo;

IPUBOIUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHM;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUSI 110 (PM3HUKE B TOBCEAHEBHOM JKU3HU JIJIS
oOecrieueHns 0€30MacHOCTH MpU OOpalleHWu C MNpudopaMu U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS U COONIIOIEHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEE;



paboTatb B TpYIINE C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYINIbl, PalMOHAIBHO paCHpEeAesiaTh OO0S3aHHOCTU U
IJJAHUPOBATH JACATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTPUBAEMON POOJIEMBI.

K xoniry oOyuenus B 11 kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTH JIFOJACH, LEJIOCTHOCTh U E€IUHCTBO
bu3znyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUI 3apsl, JIyd CBETa, TOUCUYHbI UCTOYHUK CBETA, S/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJIETb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3az1ay;

pacno3HaBaTh (pU3NUYECKHUE SIBJICHUS (IIPOLECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE NIEUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLOWS, JEUCTBUE MArHUTHOTO TIOJNS Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIHMICS 3apsiy, dJICKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBbI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JUCIEPCHUS] CBETa,
doToanexrpuaeckuii 3ddexT (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAsd W MCKYCCTBEHHAas

pPaarOaKTUBHOCTD,
OIIMChIBATb HN3YYCHHLIC CBOMCTBA BCIIICCTBA (SJICKTpI/I‘ICCKI/IC, MAarHMTHBIC,
OIITUYCCKHUCE, QJICKTPHUYCCKYTO IMpOBOANMOCTD Pa3JINYHbIX CpC,II) )41

AIIEKTPOMArHUTHBIEC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUYECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HANPSDKEHUE, AIIEKTPUUYECKOE
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHLIMAIOB, 3JEKTPOJIBWXKYIIAs CUiIa, paboTa TOKa,
MHIYKIUS MarHUTHOTO TOJsl, cuia Ammepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYyIIKH, DHEPTUs 3JEKTPUYECKOTO M MArHMTHOTO IOJIeH, TMEepUoJ W YacToTa
KojeOaHuil B KoJebaTenTbHOM KOHTYpE, 3aps] M Ccujla ToKa B TIpoliecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKyCHOE pAacCTOSTHHUE U
ONTUYECKas CHJIa JIMH3bI, TMPU OMHMCAHUM NPABUIBHO TPAKTOBATH (DU3UYECKHIA
CMBICT HCHOJB3YyEeMbIX BEJIMYMH, HMX OOO3HAYEHHS W EIWHUIIbI, YKa3bIBaTbh
(bopMyIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMH BEIMUNHAMU;

OMUCHIBATh M3YyUYCHHBbIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, YHEPTUsl U UMITYJIbC (POTOHA, EPHO]] MOTypacaja, SHEPrusi CBA3U



aTOMHBIX fJ€p, NpU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (POPMYJIBI,
CBA3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaUCHHE (PM3MUECKOI BEIUYUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MapajlieIbHOIO
COEJIMHEHUs] TPOBOJHUKOB, 3aKkoH JDkoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKLHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHEe DiHIuTeiiHa a1 (oTtodddekra,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MacCcOBOrO 4Mciia, moctynarel bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, pu 3TOM pa3ianuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPpAKEHHWE M YCJIOBHUA (TpaHUIBl, 00JIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAllPaBJICHUE BEKTOpPA MHAYKLUN MarHUTHOIO T10JIsI IPOBOIHUKA
C TOKOM, CuJibl AMriepa u cuibl JIopeHua;

CTPOUTb M ONMCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLECCOB € HCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: NPU ITOM
dbopmynupoBaTh IpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYINPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HCIOJb30BaTh H3BECTHBIE
METO/Ibl OLIEHKHU MOTPELIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIB30BaHUEM MPSIMbBIX
U3MEPEHHI: MpPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
IOJIyYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BUAE TaONMIl U IpaduKoOB,
JIeNIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIEIOBaHMS;

coOiroAaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemare pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOM MOJIENbIO,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEe N7l €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIICHUBATh PEATbHOCTD
HOJIy4EHHOT'0 3Ha4€HUs (PU3NUECKON BEIUYUHBL;



peuiaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
busnueckue BICHUS;

WCITOJIH30BATh MTPH PEIICHUH YIEOHBIX 3a/1a4 COBpEMEHHBIC MH(GOPMAITHOHHEIE
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHWSI, HHTEPIIPETAIIMN U TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHOM WHGOpPMAIMK, TMOJIYYEHHON W3 pa3IHYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4yaeMylo HH(pOpMaIHIo;

OOBSCHITh TPUHIUIBI JIEWCTBHUS MAIlMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, Pa3indaTh yCJIOBHS MX O€30MaCHOTO MCTOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIHUM;

WCITOJIb30BATh TEOPETUICCKUE 3HAHMSI 110 (PU3HUKE B TTOBCEAHEBHOM JKU3HU JIJIS
obecrnieyeHuss 0€30MaCHOCTH TMPU OOpaIIeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPY>KaIOIIEeH cpeie;

paboTaTh B TpYIIE C BBHINOJHEHUEM pPAa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IUIAHUPOBATH JCSTENIBHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJI€KBATHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne i/m P Konrpoabnbsie IlpakTnyeckue (npp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmmorera IIOK
’ A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruica > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
' TEOPHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOTHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro o pasneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubnunorexa [IOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTOSIHHBIN 2NEKTpUYECKUNA TOK. TOKHU B 12 bubnmoreka [JOK

) PasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢ppoBbIe
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcebl
Paznea 1. JIEKTPOJIUHAMUKA
11 MarunuTHoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHu4ecKue U AIEKTPOMarHuTHbIC 9 1 bu6muoreka [IOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue U 3JEKTPOMarHuTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
2.3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crieIIUaTBHOM TEOpUHN 4 | bubnmoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DJIeMEHTHI KBAaHTOBOU ONTUKU 6 hitps://m.cdsoo.ru/Tf41c97c




bubnunorexa [IOK

4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE HIOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOPEHUE 4 ng;;ﬁfg;grou}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunsie MeT(})IK bl HofH:HI/IH 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIoIlIeT0 MUpa
Ponw u mecTo ¢usuku B

) dbopMHpPOBaHUH COBPEMEHHOM 1 bubnnorexka HOK
Hay4YHOUN KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTHUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newxenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmmoreka [IOK
IBYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBHXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOopaHoOe majieHue. Y CKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubmuorexa [JOK

7 JIBrm>keHre MaTepraibHON TOYKH IO 1

OKPYKHOCTHU

https://m.edsoo.ru/ff0c3ada




HpI/IHI_[I/IH OTHOCHUTCJIBHOCTHU

Kunernueckas sHeprus

Bbu6nuoreka [IOK
8 lNanunes. MuepunaibHble CUCTEMBI
g https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBblit 3akoH HeroToHa
Macca tena. Cuia. Ilpunnun
9 Cynepno3uiuu cuil. Bropoi 3akoH bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproTona A MatepuaibHOM TOUKH

10 Tpetuii 3akoH HeroToHa miis bubnnorexka HOK
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOrO TsroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa [TOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHusi. Cuiia COnpOTUBIICHUS TTPU bubnnoreka HOK
JBHKCHUU Tejla B )KMIKOCTH MIIN https://m.edsoo.ru/ff0c3{f76
rase
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COIOTHO TBEPIOTO bubnnorexka HOK
tena. MoMeHT cuiibl. [lnedo cuiisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPIOTO TEJA
Nmnynbc MmaTepuaabHONU TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYECK. bubnnoreka HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBUKEHHE

16 Paborta 1 MOIIIHOCTH CHIIBL. Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c4502




MaTepHuaabHON ToukH. Teopema 06
V3MEHCHUH KHHETHYCCKON SHEPTUH

17

[lorennmaneHas 3HEPrUs.
[ToTeHunanpHas 3HEpPrust ynpyro
1e(OPMHUPOBAHHOM MPY>KUHBI.
[loTenunanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U
HEeMOTeHIUaIbHbIE CUIIbI. CBSI3b
paboThI HEMOTEHIIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTruun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUn

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnenoBanue CBs3U pabOTHI CUITBI
C UI3MEHEHHEM MEXaHHUYECKO
SHEPTHH Tella Ha IPUMEPE
PacCTsDKEHUS PE3HHOBOTO JKT'yTay

20

KontponpHas pabora o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPaHEHHSI B MEXaHUKE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
U TBEPABIX TEII




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

HUneansyeiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEN KHHETUYECKON SHEPI U
JBUKEHUSI MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY IapamMeTpaMu COCTOSTHUS
Pa3pekEeHHOTO ra3a

29

M3omporieccsl B UcaIbHOM rasze u
uX rpaduyueckoe npeacTaBicHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnytpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
criocoOsl e€ n3meHeHus. Konnuecrro
TEIUIOTHI U paboTta. BuyTpeHH: s
JHEPrus OTHOATOMHOTIO HIEaIBbHOIO
rasa

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Tenonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIECTBA.
KonudecTBo TEIIoTs! pu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terutonepenadye. AanadaTHbIM
nporiecc

IIepBblil 3aKOH TEPMOAUHAMUKY U

bu6mmoreka [IOK

33
€ro NpUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobGpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
pHpose. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHI
35 [Mpunmun nevicreust u KT/ Bbu6nmuoreka [IOK
TEIJIOBOW MallIMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKOJIOTHYECKUE TTPOOTIEMBI
TEIUIOPHEPTeTUKHU
O06o0mmarmuii ypok
38 «MOJIL:K JII: Hai}I’p ¢u3uka. OCHOBBI bubmmorexa HOK
YA ' https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KontponsHas pabora o teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHre U KOHIEHCAIIUA. bubnnorexka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEbHAS
41 BJIQYKHOCTh BO3Ayxa. HacellieHHbII bubmmorexa HOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
aMmopdHbie Tena. AHU30TPOIHUS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTaLIOB. Kuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IImaBnenue u KpucTalsin3anus.

43 VenpHas TEII0TA IUIABICHUSI buGnnorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CyO6nmumarust
Bbu6nmuoreka [IOK
44 YpaBHEHHE TEIUIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
Onexrpusanus Tei. JNEKTPUIECKUI
45 3apsia. JIBa BUJa 3JIEKTPUUECKUX bubmorexa [IOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI OBOJHUKU 3aK(F))H bubmmorexa IOK
yrip A ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JEKTPUUYECKOTO 3apsia
BzaumopeiicTue 3apa10B. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIESCKUHA bubmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsixk€HHOCTB 2JIEKTPUUECKOTO
43 nons. [IpuHumn cynepno3uuuun bubnnorexka HOK
BNIEKTPUYECKUX NoJe. JInanuu https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
Pabota cuni 3eKTpoCcTaTHIeCKOTO
49 nois. [lorennuan. PasHocTh buGnnorexa LIOK
’ al. https://m.edsoo.ru/ff0c6f00
[IOTEHINATIOB
IIpoBOHUKY U TUITIEKTPUKHA B
50 C-)JIIZ:KT OCTaTUYECKOM HOI:J)IG buGnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop A

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOT0 KOH/IeHcaTopa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3NEKTPOEMKOCTH KOHJeHcaTopa”

54

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMPOBAJILHOTO
anmnapara, CTpyHHOI0 IIpUHTEpa.
DnexTpocTaTHUecKasl 3alluTa.
3a3eMIIeHHE SIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHusA. [[oCTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarennbHOE, MapasieabHOE,
CMeEIIIaHHOE COCTMHEHHE
poBOAHUKOB. JlaboparopHas
pabora «3ydeHne cMeIaHHoTro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c 7410

57

PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

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

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJIUMOCTH
TBEPBIX METAJUIOB. 3aBUCUMOCTh




CONPOTHUBJICHUS METAJIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DIIEKTPUYECKHUI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAsS

61 Y NIPUMECHAs MPOBOJUMOCTb. bubnnorexka HOK
ColicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TIPUOOPEI
DJIEKTPUUYECKUH TOK B paCTBOpax v

2 pacruiaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK
DIJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbu6nmuoreka [IOK
HECAMOCTOSITEILHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DexTpudecKkue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06mmarmuii ypok bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtposnbHast pabota 1mo Teme

66 «Qnekrpocraruka. [locTosHHBII bubnuoreka [JOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»

67 PezepBnblil ypok. KonTposnbHas bubnnoreka HOK

pabora o Teme "DieKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIit ypok. O0oO0maronmii

ypok 1o TeMam 10 kiacca

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[
JIE-H Tewa ypoka Bcero Koutpoabupie  Mpaxruyeckue i[:;:eﬂl/lﬂ :)Ig:)l;izz:feﬂbﬂme
padoTsI padoThI pecypen
[TocTosTHHBIE MarHUTHI M KX

1 B3auMoOJieicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHOM MHAYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarnuTHO€E 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3yuenue

3 Marﬁimorr)o HOiSI KaTyIJ_IKI/IyC 1 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHUTHOTO TOJISI Ha
IPOBOAHMK C ToKkoM. Cuiia Amnepa.

4 JlaboparopHas paboTa 1 1 bubnmoreka [JOK
«Hccnenosanne nericTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHUTHOTO TOJISI Ha

5 JBHKYILYIOCS 3apPSKEHHYIO 1 bubnmoreka [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHa

6 DNIeKTpOMAarHuTHasE UHIYKIUS. 1

IToTok BEeKTOpa MAarHUTHOM




uHaykuuu. DJ1C uaaykuuu. 3akoH
AJNEKTPOMArHUTHON MHIYKIIHU
®dapanes

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU UHTYKLIUH

bubnunorexa [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKIMHU. DHEPrHsl
MarHUTHOTO TOJI KaTYIIKH C TOKOM.
DIIEKTPOMarHuTHOE T0JIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpocTBa U UX
MMPUMCHCHHUC: ITOCTOAHHBIC MAlrHUTHI,
OJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX 4aCTHUII,
UHAYKIIMOHHAS TIeYb

10

Ob6o06maromuit ypok «MarautHoe
noJjie. JIEKTpOMarHuTHas
VH]TYKIIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTposbHast pabota mo teme
«MarsuTHOE noJse.
DNeKTpOMAarHUTHAsT HHYKITHS

but6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHNYECKHE
KoJjeOanus. ['apmMmoHYecKre
KoJieOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJICOaHH.
[IpeBpamienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

JlaboparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajbiX KojicOaHu# rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIN KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUs B NAECaIbHOM
KOJIeOATSIIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKHMH H
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B UI€aTbHOM
KOJIe0aTeTbHOM KOHTYPE

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxaroIUX
KosieOaHusAX. BoIHYXIeHHbIE
MeXaHWUEeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS

bubnunorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouganbHbII IEpEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIONIEE
3HAYEHUE CHJIbI TOKA W HAIIPSIKEHUS

bubnunorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTO

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaady

OKOJIOTUYECKUE PUCKHU ITPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM
KU3ZHU
MexaHnyeckue BOJHBI, YCIOBHS

acripoctpaHenus. [lepuon.
21 I():KOppOCTI:ppaCHpOCTpaEIeHI/IH u bubmmorera IHOK
https://m.edsoo.ru/ff0cca54

JiHa BoJIHBL. [lonepeunsie u
MPOJOIbHBIE BOJIHBI

” 3Byk. CKOpOCTh 3BYyKa. ' pOMKOCTh bu6muoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX

23 cBolicTBa U ckopocTh. [llkama bubmorexa OK

https://m.edsoo.ru/ff0ccfe0

AIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosokamus

)5 Konrtponsnas padora «Konebanus u bubmuoteka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCcTpaHEHUE

%6 CBETa B OJIHOPOJHOM Cpene. bu6muoreka [IOK

Todeunslii ICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBeTa. 3aKOHbI

bubnunorexa [IOK

27 OTPWACHAA c?eTa. Hoctpoetne https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomuenue ceera. IlonHoe

)3 BHYTPEHHEE OTPAKEHUE. bu6muoteka [JOK
[IpenenbHbIi yroi MoJIHOro https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPaKEHUS

29 JlaGopatopHas pabora «3mepenue bu6nuorexa [IOK
[I0Ka3aTelIs MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [TocTpoenune n3o06pakeHnit

30 B JIuH3€e. DOpMyJia TOHKOH JTMH3BI. bubmorexa OK

https://m.edsoo.ru/ff0cddle

VBennueHue JTMH3bI
JlaGopaTtopHnas pabota

31 «Hccnenosanue cBONUCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB

0 6emnoro csera. Lser. JlaboparopHas
paborta «Habmrogenue aucnepcuu
CBETa»

1 Wntepdepennus ceera. Judpakuus bu6nuorexa [IOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtrueckne mpuOOpHI U YCTPOUCTBA

35 1 yCIIOBUSA UX O€30IaCHOTO
MPUMEHEHHUS

36 I'panuibl NpUMEHUMOCTH bu6muoteka [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




[TocTtynatel cienuanbHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE Bubmmorexa [IOK
AAHOBP ) s https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIICHUE JTUHBI
DHEPrus ¥ UMITYJIbC
18 pENATUBUCTCKOM yacTulibl. CBA3b bu6muoreka [IOK
MacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponbhas padora «OnrTuka.
39 OCHOBBI cielIUaIbHON TEOPUHU Bubmmorexa [IOK
1 P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®otonbl. opmyia [1naHka. bubnmoreka [JOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTkpBITHE U HCCIIEA0BAHNE Eu6 [IOK
noInoTeKa
41 oroaddekra. OnbiTel A. T'.
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
42 OnHmreitHa 1 porodddexra bubmmorera LOK
s ) https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanuna» potosrddexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe JeicTBHE Bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPAKTUYECKOE IPUMEHEHHE:!

dboTosneMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/




Permrenne 3agad 1o remMe «JIeMEHTHI

bubnunorexa [IOK

# KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna o paccesiauro o- Bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas mojens aroma
but6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u normuouieHue GOTOHOB

43 IIPU IIEPEXOJE aTOMa C OJTHOIO bu6nuorexa [IOK
YPOBHsI SHEprUu Ha Apyrou. Bunbl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BomnHoBEIe cBOlicTBa yacTUIl. BOJIHEI

49 ne bpoins. KopnyckynspHo- bu6nuorexa [IOK
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4ECHUE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbiTer Pesepdopaa mo bu6muoreka [IOK
OIIPENICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3TyUYEHUs
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3ny4yeHus. Bnusaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 H3oTomnsl. Anba-pacna. bubnmoreka [JOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-usnydyeHue

53 DHeprusi CBSI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHbie peakuuu. AnepHblid

https://m.edsoo.ru/ff0d1356




peakrop. [IpobreMbl, TEPCIEKTUBEL,
9KOJIOTUYECKUE aCTICKTHI SICPHOM
SHEPIreTUKU

54

DneMeHTapHble yacTulibl. OTKphITHE
MO3UTpoHAa. MeTo1bl HAONIOICHUS U
PETUCTpALIMH 3JIEMEHTAPHBIX
yactull. Kpyrierii cron
«DyH1aMeHTAJIbHbIE
B3auMoJercTBUsI. ENUHCTBO
(bU3UYECKON KapTUHBI MUPa»

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3Be3aus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BumMoe aBxkenne. ConHevnas
cucreMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprum ConHua v 3BE311

57

3BE3bI, X OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/IbI TTTaBHON
II0CJIEI0BATEIbHOCTH. BHYyTpEeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE
MPEACTABJICHUS O MPOUCXOKIACHUU U
spostronny CoJIHIA U 3BE3

58

Muneynsiii [1yre — Hama
lNanmaxrtuka. [lonoxxeHue u qBUXKEHUE
Connua B Nanaktuke. ['anakTuku.
UYépHble AbIPHI B sApax TATAKTUK

59

Bcenennas. PazOeranue ranakTuk.
Teopus bosboro B3peIBa.




PenukroBoe uznyuenue.
Meraranaktuka

60

Hepermennsie npo0iaembl
ACTPOHOMHHU

61

KoHnTtposbHas padota «2JI€eMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKI»

62

Ob6o6maromuit ypok. Pois pusuku
¥ aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH chepax NesITeIbHOCTH
YyeJioBeKa

63

O6o6mmarmuii ypok. Pois u Mmecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

Ob6o6maromuit ypok. Posb
¢du3uueckoii Teopun B
dbopMupOBaHUY MTPEICTABICHUN O
(bU3HYECKOI KapTHHE MUpPa

65

Ob6o06maromuit ypok. Mecto
¢u3uUecKoil KapTHHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoOE 1oJie.
DNEeKTpOMarHuTHasE MHIYKIUs




PesepBubliil ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUU 1
OTHOCHUTEIIBHOCTH
Pesepuriii ypok. KBantoBas ¢pu3uka.
68 3JI€I\I/I)CHTH};1PCTp0HOMI/II/I u ’ 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 10 kimace/ Msikumes I'.51., byxosue b.b., Corckuit H.H. nox
penaxiueii [TaphenteeBoit H.A., AkninonepHoe o6mecTBo «3marenscTBo

«IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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