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AHHOTAIUS

[Iporpamma 1o ¢u3rke 0a30BOro YpoBHS Ha YPOBHE CpeIHEro ooiiero oopazopanus paspadboTaHa
Ha OCHOBE TIOJIOKESHHI U TpeOOBaHUH K pe3yiIbTaTaM OCBOEHHS OCHOBHON 00pa30BaTENbHOMN MPOTpaMMEI,
npencraBieHHbIX B PI'OC COO, a takxke ¢ yu€rom (enepanpHOil paboyeil mporpaMMbl BOCITUTAHUS H
KOHIENINA TpenofaBanus ydeOHoro mpeamera «DPusznka» B 00pa30BaTeNbHBIX OPTaHU3ALMSIX
Poccwuiickoit denepannu, peam3yoNX OCHOBHBIE 00pa30BaTEbHbIE TPOTPAMMBL.

CopmepkaHre mporpamMmbl 1Mo (U3WKE HAMpaBleHO Ha (OPMHUPOBAaHWE ECTECTBEHHO-HAYyYHOU
KapTUHBI Mupa obydaromuxcs 10-11 kmaccoB mpu obydennu nx (us3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-IeATeIbHOCTHOTO oaxoaa. [Iporpamma no ¢usnke coorBerctByet TpedoBanmsim ®I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM W METalpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKxKe
YYHATHIBACT HEOOXOAMMOCTh pealn3alliil MEXIPEIMETHBIX CBsA3ed (M3WKH C €CTeCTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeaMeTaMu. B Hell onpenensroTcss OCHOBHBIE e W3ydeHusl (PU3NKK Ha YPOBHE CPEIHETO
obmiero  oOpa3oBaHUs, IUIAHUPYEMBIE pPE3YyIbTaThl OCBOCHHS Kypca (M3WUKWA: JTUYHOCTHEIE,
MeTanpeaMeTHbIe, TpeMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma mo ¢pu3HKe BKIFOYACT:

® IUIAaHUPYEMBIC PE3YyJIbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM YHCIIC

MIpeIMETHBIE PE3YNIbTATHI IO TOJaM O0YUIEHUS;

e cojaepxaHue yueOHoro npeamera «Pu3nkay 1Mo rojgamM o0yIeHusI.

dusuka kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYIAS B KAvyeCTBE Y4eOHOIrO
mpeaIMeTa B IIKOJIE, BHOCUT CYIISCTBCHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpYKalOIIeM MUpeE.
HIxonmpHBIN Kypc (QHU3HKH — CHCTEMOOOpa3yIOLIMH Il €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SBJICHUH, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
(usnyeckoii reorpadueii 1 actpoHoMuci. Vcrnonp3oBanue U aKTUBHOE NIPUMEHEHHE (DU3HMUYSCKUX 3HAHUN
ONpE/CIseT XapakTep W Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cepe SHEPreTHKH, TPaHCIIOPTa,
OCBOGHHSI KOCMOCA, TOJYYCHHS HOBBIX MaTepPHalOB C 33/JlaHHBIMHA CBOWCTBAMHU W JAPYrux. M3ydenwe
(hM3UKYM BHOCUT OCHOBHOH BKJIaJ B JOPMHUPOBAHKE €CTECTBEHHO-HAYIHON KapTUHBI MUPa O0yYarOIInXCs,
B ($opMUpOBaHNE YMEHWI! MPUMEHATh HAYYHBI METOJ] TO3HAHWS TPHU BBHINIOTHEHUH WMH YYeOHBIX
HCCIIEAOBAHUM.

B ocHOBY Kypca Qu3uKH A1t YPOBHS CpPEIHETO 00IIero o0pa3oBaHus OJIOXKEH Psifl Ui, KOTOpPBIS
MOKHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO IOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHHM C HEH Kypc SBISIETCS JIOTHYECKH 3aBEpIIEHHBIM, OH
COJICP)KUT MaTepual W3 BCeX pas3felioB (PH3MKH, BKIFOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK H
COBpEMEHHON (PU3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBMM ¢ HeW Martepuan Kypca (PU3UKH OObETUHEH BOKPYT
¢m3nueckux teopuid. Bemymmm B Kypce siBisieTcs (OpMHUpPOBaHHE NPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTEPHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanmzamus mpeamnojaraeT WCHOJIb30BaHWE T'yMaHHUTapHOTO
MOoTeHIMaNa GU3NIECKONH HAyKH, OCMBICIICHUE CBS3U Pa3BUTHA (GU3HUKH C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKIMH, HPABCTBEHHBIMHU U SKOJIOTHYECKUMH ITPOOIEMaMHU.

Hoes npuxnaonoii nanpasiennocmu. Kypc pu3nku npeamonaraer 3HaKOMCTBO € IIHPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTHUECKUX MPHIIOKEHUI H3YYSHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcs OCPEACTBOM BBEICHHS JIEMEHTOB COACPIKAHUS, TTOCBSIIEHHBIX
9KOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a
Takxe 00CYXIeHUs MPo0IeM PAMOHAILHOTO TPUPOIOIIONIE30BaHUS U IKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKH Ha YPOBHE CpPETHEr0 OOIero oO0pa3oBaHUsl SBISIFOTCS
¢usnyeckue Teopuu ((GopMHpPOBaHHE MPEACTABICHUN O CTPYKTYpe HOCTPOEHHUS (U3UYSCKOW TEOpHH,
poiin (I)yHJIaMeHTaIH)HBIX 3aKOHOB Y IPUHIUIIOB B COBPEMEHHBIX IMPEACTABJICHUAX O MPUPOAC, I'paHHUIax
MIPUMEHHUMOCTH TeOprI, JJId OITMCaHUA €CTECTBEHHO-HAYYHBIX SIBIICHUU 1 HpOHeCCOB).

CHCTEMHO-/IeATEIbHOCTHBI IMOAX0JI B Kypce (U3UKM pPeau3yeTcs Mpexae BCero 3a CYér
OpTaHu3aIiy IKCIIEPUMEHTAIBHOM JIesITeTbHOCTH o0y4atommxcs. J{s 6a30Boro ypoBHs Kypca GU3HKH —



3TO UCIIOJIb30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpBIE B IporpammMe mo (usuke oObeIMHEHB! B OOMHNII CIIMCOK YYEHHYECKHX MPAKTHYECKUX PadoT.
Brinenenue B yka3aHHOM IiepedHe Ja0OpaTOPHBIX DPAa0OT, MPOBOAMMBIX ST KOHTPOJIS U OLEHKH,
OCYILECTBIISIETCS] YYaCTHUKAaMHU 00pa30BaTEIbHOTO MIPOIecca UCXOIs U3 0COOEHHOCTEN MIaHUPOBaHUS U
ocHamleHnst kabnHeta Qm3uku. [lpm 3TOM oOecmeumBaeTcCsl OBJafeHHUE OOYYAIOMIMMHUCS YMEHHUSIMHU
IIPOBOJUTH KOCBEHHbIE M3MEPECHHMS, UCCIIEAOBAHUS 3aBUCUMOCTEH (PM3MUYECKUX BEIWYMH U IOCTAHOBKY
OTIBITOB IO IIPOBEPKE MPEIUIOKEHHBIX TUIIOTES.

Bonpiioe BHHUMaHue ynenseTcs pEIICHHIO PAacdETHBIX M KadeCTBEHHbIX 3amad. Ilpum stom mis
pacu€THBIX 3alad MPUOPUTETOM SBISIIOTCA 33Jayd C SIBHO 3aJaHHOM (U3MUECKOW MOAEbIO,
MO3BOJISIIOLIME IPUMEHSTh U3Y4YE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zieia Kypca, Tak U
UHTErpUpysl 3HAHUSA U3 PA3HBIX pa3nenoB. i Ka4eCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
O0BsSICHEHHE MPOTEKaHUS (U3UUECKUX SIBICHUH M IPOLIECCOB B OKPY)KAIOLICH XHU3HM, TpeOyromue
BbIOOpa (hU3NUIECKON MOJENH Ul CUTyalluH IPAKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ tpedboBanusmMu ®I'OC COO k MarepralbHO-TEXHUYECKOMY OOCCIICUCHHIO
y4eOHOro mporecca 6a30BbIi ypoBeHb Kypca (DH3UKH Ha YPOBHE CpeqHero o0Iero o0pa3oBaHus TOHKEH
N3y4yaTbCs B YCIOBHSX MPEIMETHOro KaOMHeTa (PM3MKM WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOWHeTa
MPEeIMETOB €CTeCTBEHHO-HAYYHOTO IMkiIa. B kabOmHere ¢(m3uku mOWKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpYINOBaHHE [UIS BBINOJIHEHHS YKa3aHHBIX B IporpaMMe NO (U3MKE YYCHHIECKHX
MIPAKTHYECKUX paboT U JeMOHCTPAIMOHHOE 000pyIOBaHHE.

JleMoHCcTpaoHHOe 000pyAoBaHue (POPMUPYETCS B COOTBETCTBUM C HNPUHIMIIOM MUHHMAaJIbHOM
JOCTaTOYHOCTH M 00ecHeyrBaeT MOCTAaHOBKY IMEPEYUCICHHBIX B MpPOTrpaMMe IO (DHM3MKE KIIOYEBBIX
NEeMOHCTpAaLMi I/l  MCCICAOBAaHMS HM3y4aeMbIX SBJICHUH M  TPOLIECCOB, OMIUPHUYECKUX U
(yHIaMEHTaJIbHbBIX 3aKOHOB, UX TEXHUYECKUX [IPUMEHEHUI.

JlaboparopHoe 000pyIOBaHHME IJIsl YYCHHYECKHX NPaKTHYECKHX paboT (opMmHpyeTcs B BUIAC
TEMATUYECKUX KOMIUICKTOB M OOecleunBacTcd B pacuéTe OJHOrO KOMIUIEKTa Ha JIBYX OOYYarOMIUXCS.
TemaTHueckre KOMILIEKTHI J1JAOOpaTOPHOTo 000pyI0BaHUs TOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
WCTIOJIb30BaHUN aHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEILHBIX CUCTEM B
BUZIe U(POBBIX J1aOOPaTOPUH.

OCHOBHBIMH LENSIMH U3yYeHHsT PU3UKH B 001IEM 00pa30BaHHU SIBIISIOTCSL:

e (QopMupoBaHHe HHTEpECA U CTPEMJICHUS O0YYaIOUIMXCS K HAYYHOMY M3Y4YEHHUIO IPUPOIH,

pa3BUTHE X UHTEIUICKTYalIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHWH O HAyYHOM  METOo/A€ TO3HaHus ©  (opMHpoBaHHE
MCCIIEIOBATENBCKOr0 OTHOLICHUS K OKPY>KAIOILINM SIBIICHHSIM;

e (QopMupoBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yiibTaTa U3yUeHHs OCHOB CTPOCHUS MaTepUH
U pyHIaMEHTANBHBIX 3aKOHOB (DM3UKH;

e (QopMupoBaHHE YMEHUI OOBACHATH SIBJICHUS C MCIOIb30BaHUEM (HU3MUECKUX 3HAHUNA U
HaYYHBIX J10Ka3aTeJbCTB;

e (QopmupoBaHHe MpEACTABICHUI O posn (PU3MKU ISl pa3BUTHS APYTMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUI.

JocTmxeHne dTHX Iesed o0ecriedrBaeTcsl PelIeHueM CIIEAYIONUX 3a/1a4 B MPOIeCcCe U3yUYeHHUs
Kypca ¢pu3uKH Ha ypoBHE cpenHero o0miero oopa3oBaHust:

® MpHOOpETEeHUE CUCTEMBI 3HAHUK 00 OOIIMX (PU3MUYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,

BKIIIOYAss MEXaHWKY, MOJICKYISIPHYIO (U3UKY, O3JIEKTPOJAMHAMUKY, KBAHTOBYHO (HU3UKY WU
3JIEMEHTHI aCTPO(U3UKY;
e (QopMupoBaHHE yMEHHH MPUMEHITH TEOPETUUECKUE 3HAHUS OISl OOBACHEHUS (UINUECKUX
SIBJICHUH B TIPUPOJIC U JUIsl IPUHATHUS IPAKTUIECKUX PEIICHUHN B TOBCEHEBHOW JKU3HM;

® OCBOCHHE CIIOCOOOB pEIleHHs Pa3IW4YHBIX 3a7a4 C SBHO 3aJaHHOW (U3MUECKONH MOJEINBIO,
3aja4, IMOJIPa3yMEBAONINX CaMOCTOSATENILHOE CO37aHue (DU3NYECKON MOJIeNH, aJeKBaTHON
YCIIOBUSIM 3a]1a4u;



e [OHMMaHWe (HU3MYECKHX OCHOB W TIPUHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHYECKUX MPOIECCOB, X BIUIHUS HA OKPYKAIOMIYIO CPELY;

e OBIAJCHHE METOJaMH CaMOCTOSITENIGHOTO IUIAHUPOBAaHUS W TIPOBENCHUS (PH3MIECKHAX
SKCIIEPUMEHTOB, aHAW3a W WHTEpPHpeTanui WHGOPMAIUH, OIpPENeIeHUs IOCTOBEPHOCTH
MOJTy4eHHOTO Pe3yIbTarTa;

® CO3JaHUE YCJIOBUU HJs pa3BUTUS YMEHHM MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
JIeSITebHOCTH.

Ha u3yuenue ¢usnku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIAHEr0 OOIIEro 00pa30BaHUS OTBOJIUTCS

136 gacos: B 10 xiacce — 68 uacos (2 uaca B Henemo), B 11 kmacce — 68 yacos (2 yaca B HEZIEIIO).

[Ipemmaraemerii B mporpaMme 1o (U3HKE TEepedeHb Ja0OpaTOPHBIX M TMPAKTHYESCKUX padoT

SIBIIIETCS PEKOMEHJOBAaHHBIM, YUYHTEIh JeJaeT BHIOOP NMPOBEAEHUS JTa0OpaTOpHBIX PadOT W OIBITOB C
Y4E€TOM WHANBHUIYATFHBIX 0COOEHHOCTEH 00YJIarOIINXCA.



COJAEP)KAHUE OBYYEHU

10 KUIACC

Paznen 1. ®u3uka 4 MeTOABI HAYYHOTO MO3HAHUS
®uznka — Hayka o npupoje. HaydHnsle MeTOABI MO3HAHUS OKpY»Karomero mupa. Pois
SKCIIEPUMEHTA H TEOPHH B TIPOIECCE MO3HAHMS MTPUPOIBI. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanne (hU3MUECKUX SIBICHUH U TiporieccoB. Hayunpie rumotessl. Gusndeckne 3aKOHbI 1
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHITHIT COOTBETCTBHSL.

Ponp u mecTo pus3uku B hopMUpOBaHUH COBPEMEHHON HAYYHOW KapTHHBI MHpPA, B MPAKTUIECKOH
JeSTEIbHOCTHU JIOACH.

Lemoncmpayuu
AHaNoroBeie U IU(QPOBBIC U3MEPUTEIBHBIC PUOOPHI, KOMIILIOTEPHBIC JATYHKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndyeckoe nBHkeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro IBIXEHMs. CHcTeMa OTCYETa.
Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX IPOEKIIUHN HA OCH CHCTEMBI KOOPAHHAT. CII0’KEHUE MTEPEMELIEHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSAMOJMHEWHOE MABIKEHHE. ['paduku 3aBHCHMOCTH
KOOpJHWHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMEILEHHUS MaTEPHAIbHON TOUKH OT BPEMEHHU.

CBo0ojHOE majsieHue. Y CKOpeHHe CBOOOTHOTO MaCHHS.

KpuponuneitHoe aBmwxeHue. [[BreHue MaTepUalbHOM TOYKH MO OKPY>KHOCTU C IMOCTOSIHHOW IO
MOJIYJII0O CKOPOCTBIO. YTJIIOBas CKOpPOCTh, JIMHEHHas cKopocTh. llepmom u dwacrora oOpamieHwHs.
IlenTpocTpeMUTENBEHOE YCKOPEHHE.

TexHuyeckue ycTpoWcTBa M MPAaKTHUECKOE IPHUMEHEHHE: CIUIOMETp, JIBWKEHHE CHapsJOB,
LIEMTHBIE U PpEMEHHBIE NTEpENadH.

Jemoncmpayuu

Mogens cuctemMsl OTCUETA, HIUTFOCTPALS] KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHKECHHUS.

[IpeoOpa3oBanue ABMKEHUH € HCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MIPOCTPAHCTBE.

Habnronenue apuxeHus Teaa, OpOLISHHOTO O YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Wzmepenne yckopeHust CBOOOTHOTO MaCHUsI.

Hampasnenue ckopoCTH IIPpH ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydeHne HepaBHOMEPHOTO IBHYKEHUS C IIEIIBIO ONIPEIETICHH MTHOBEHHON CKOPOCTH.

HccnenoBaHne COOTHOIIEHUS MEXIy NYTAMH, NPOHACHHBIMH TEIOM 3a MOCIEN0BaTEIbHBIC
paBHBIE IPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHUH C HadajdbHOM CKOPOCTBIO, PaBHOM
HYJIIO.

N3yuenue nBU>KEHUS LIAPUKA B BSI3KOM XKUIKOCTH.

Wzyuenne nBrxkeHus Tena, OpOIeHHOr0 rOPpHU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurensHOoCcTH I'anmunes. Ilepseiii 3akoH HeroToHa. MHEepuManbHble CUCTEMBI
OTCUéTa.

Macca Ttema. Cuna. [IpuHiun cymepno3uiuu cui. Bropoit 3akoH HploToHa 11 MaTepuaIbHOM
Touku. Tperuii 3akoH HproTOHA JU1s1 MaTepuanbHbIX TOYEK.

3akon BceMupHoro TsroTeHus. Cuia TsokecTd. IlepBast kocMudeckast CKOpPOCTb.

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



Tpenue. Buabl TpeHust (Mokosi, cKombxeHusi, kadenus). Cuna tpeHus. Cyxoe Tpenue. Cuia
TPEHUS CKOJIbKEHUS U cuila TpeHus nokosi. Koagduuuent tpenus. Cuia conpoTUBIEHUS IIPU IBYKEHUU
TeJa B KUAKOCTH WM rase.

[NocTynaTensHOE W BpamaTeIbHOE ABHKEHNE a0COIIOTHO TBEPAOTO Tema.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpanieHus. 11edo cuitel. Y ciioBysi paBHOBECHS TBEPAOTO TeNA.

TexHndeckue yCTpONCTBA M IPAKTHYECKOE INPUMEHEHHE: TOAIIUIHWMKYM,  JBHKCHHE
HCKYCCTBEHHBIX CIlyTHHUKOB.

Jemoncmpayuu

SIBrieHre UHEPITUH.

CpaBHeHHE Macc B3aUMOICHCTBYIOIINX TeJI.

Bropoii 3akon HproToHa.

H3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTD CHJIBI YIIPYTOCTH OT Je(popMaIyH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NAJCHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYECHUS M CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBeCHS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Wzydenne nmxeHms OpycKa 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE M PE3MHOBOM 00Opasiie, OT
ux nedopMarum.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOTO TENA, UMEIOILLETO OCh BpalllCHHUS.

Tema 3. 3aK0oHbI COXpaHEHUA 8 MEXAHUKE

Wmnynsc mMaTepuanbHON TOUYKHM (Tena), CUCTEMBbl MaTepUANbHBIX TOYEK. VIMIyibc CUIIBI U
M3MEHEHUE UMITyJIbCa Tela. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBHKECHHE.

Pabota cusibl. MOITHOCTD CHJIBL.

Kunerndeckast sHEprus MaTepuanbHOU TOYKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.

[Norenumanbhas sueprus. [loTeHnmanbHAas SHEPTUS YIPYTO AehOPMUPOBAHHON NPYKUHEI.
[lorenumanbHas sHEPrus Tena BOIM3H HOBEPXHOCTH 3eMJIH.

[loTeHumanbHbIe 1 HEMOTEHIMATBHBIE CHITBL. CBSI3b paOOThl HEMOTEHIIHATBHBIX CUJI C U3MEHEHUEM
MEXaHWYECKOW SHEPIHH CUCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKON IHEPTHH.

VYnpyrue v Heynpyrue CTOJIKHOBEHMSL.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBINA ITHCTOJIET,
JBU)KEHHE PaKeT.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHHE.

[Nepexox NoTeHIIMATEHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydenune abCOMOTHO HEYIIPYTOTro yaapa ¢ IIOMOUIBIO IBYX OJUHAKOBBIX HUTSHBIX MassTHUKOB.

UccnenoBanue cBsi3M paOOTHI CHIIBI C M3MEHEHHEM MEXaHHWYECKON SHEepruM Teja Ha MpHuMepe
PacCTsKEHUS! PE3MHOBOTO XKI'yTa.

Pa3nen 3. MonekyasipHasi pU3NKA U TEPMOTMHAMHKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TIOJIOXKEHHSI MOJICKYJISPHO-KUHETUYECKOW TEOPUHM W WX OIBITHOE OOOCHOBAaHHUE.
Bpoynosckoe nBuxenwe. uddysus. Xapaktep IBHKCHHS M B3aUMOJICHCTBHS YACTHIl BEIIECTBA.
Mopnenu CTpoeHHS Ta30B, KHUIKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBONCTB BEUIECTBA HA OCHOBE ATHX
Mozenei. Macca u pa3mepsl Mosiekyi. KonuuectBo BemectBa. [loctostHaas ABoraapo.
TemnoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana remnepatyp Llenbcus.



Mopnens wupeanpHoro rasza. (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETUYECKOH  TEOpUH
HaeanbHOr0 raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeaHeld KHHETHYSCKOHW DHEPTHH TEIUIOBOTO
IBrkeHus 4dactun rasza. llkama temnepatyp KenbBuna. ['a3zoBble 3akoHBI. YpaBHeHUe MeHpeneeBa—
Kiramreiipona. 3akon [lanprona. M3omporecchl B HaeaTbHOM ra3e ¢ IOCTOSHHBIM KOJIMIECTBOM BEIIECTBA.
I'padmaeckoe mpencrapieHre H30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHn4yeckne ycTporcTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnBITHI, OKA3BIBAIONINE AUCKPETHOE CTPOCHHE BemecTBa, (hoTorpaduu MOJEKYN OpraHUYeCKUX
COETMHECHU.

OmnbITEl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JIBHKCHHS.

Mogens onsita lTepHa.

OnBITHL, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYIISIPHOTO B3aMMOCHCTBHSI.

Mogpenp, HIUTIOCTPUPYIOLIAS IPUPOAY AABICHUS ra3a HA CTEHKU COCya.

OnbITHL, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUA UAEAIBHOTO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

Omnpenenenne Macchl BO3/IyXa B KIACCHOW KOMHATe Ha OCHOBE HM3MEpeHUl 00bEéMa KOMHATHI,
JIaBJICHUS ¥ TEMIIEPATyphl BO3/lyXa B HEML.

HccnenoBanue 3aBUCUMOCTH MEXAY apaMETPaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. OcHo6bl MepMOOUHAMUKU

TepmonnHamMudeckast cucreMa. BHyTpeHHSS SHEprusl TEPMOJAHMHAMUYECKONH CHCTEMBI U CIIOCOOBI
e€ m3meHeHus. KonmuecTBo TEIUIOTH U paboTa. BHYTpeHHsS SHEPrHsi OHOATOMHOIO WICAIBHOTO Ta3a.
Bune! Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3JIydeHUE. Y IeTbHasl TEMI0EMKOCTh BELIECTBA.
KonunuecTBo TemIoTs npu TeIionepeaaye.

[lonstne 06 ammabatHOM mpomecce. [lepBriii 3akoH TepMoanHamuku. [IpuMeHeHHe mepBOrO
3aKOHa TEPMOJMHAMUKH K n3onpolueccaM. [ paduueckas naTepnpeTanus paboThl rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTHMOCTh MPOIIECCOB B IIPUPOJIE.

TennoBbie MammHbl. [IpuHIMIBL NEfcTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHHsS SHEPTHH B
TeroBeIX MammHax. Koaddumuent mnosnesnoro aedctBus TermoBod mammubl. Lukn Kapao u ero
KO3 PHIIMEHT MOJIE3HOTO ACHCTBHS. DKOJOTHYECKHE TIPOOJIEMBI TETUIOOHEPIeTHKH.

TexHuueckue yCTpoWCTBA M MNPAKTUYECKOE MPUMEHEHHE: ABUTaTelIb BHYTPEHHErO CrOpaHUs,
OBITOBOM XOJIOAUIBHUK, KOHJIUIIMOHEP.

Lemoncmpayuu

W3zmeHeHne BHyTpeHHEH SHEPTUU Tella PU COBEPUICHUH pabOThI: BBUIET MPOOKU M3 OYTBHUIKH IO/
JECTBUEM  CXKAaToOro BO3AyXa, HarpeBanue ddupa B JaTyHHOH TpyOke TyTEM  TpeHHs
(BUICOIEMOHCTpALINS).

N3menenune BHyTpeHHEH 3HEpTUH (TeMIIEpaTyphl) Tella Py TeTIonepeiave.

OmnbIT 110 aTabaTHOMY PacUIMPEHHIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBL, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3mepenue ynenbHOM TEI0EMKOCTH.

Tema 3. Azpecamnute cocmonnus eeujecmea. Dazoswvle nepexoonl

[TapooGpa3oBanne u KoHmeHcanus. VcmapeHune um KureHue. AOCONIOTHAsS W OTHOCHTEILHAS
BIQKHOCTh BO3Ayxa. HacelmmeHHsld map. YaempHas TemoTa mapooOpa3oBaHHuA. 3aBHCHMOCTH
TEMIIEPATYPBl KUIIEHUS OT 1aBICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTailoB. JKuakue
kpuctayuisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenne u kpucramuzanus. Y ienbHas TEIUIoTa MJIaBICHHUS.
Cybmumarnust.

YpaBHeHHe TETUIOBOTO OanaHca.



TexHuveckue yCTpoiCTBa U MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KATOPUMETD,
TEXHOJIOTHH MTOJIYICHIS COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBolicTBa HACHIIICHHBIX ITAPOB.

Kurnenue npy NOHWKCHHOM JIaBJICHHH.

Croco0ObI m3MepeHus BIaXKHOCTH.

HaGmonenue HarpeBaHus U TUTABJICHUS KPUCTAJUTHYECKOTO BEIISCTBA.

JleMoHCTpalus KpucTasioB.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepeHne 0THOCUTENBHON BIAKHOCTH BO34yXA.

Paznen 4. DiaekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpu3zanusa Ten. ONeKTpudeckuil 3apan. JBa Buma snekTpuyeckux 3apsanoB. IIpoBomHukw,
JUBJIEKTPUKH U TTOTYTIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JEKTPUUYECKOTO 3apsiaa.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbI 3JIEKTpUYECKUN 3apsii. DNEKTPHUUECKOE
nosie. Hanpspk€HHOCTB AseKTpUUYecKoro nosis. IIpuHimn cynepno3suuuu 31eKTpUdecKuX nojiei. JInauu
HaMpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocrarmueckoro mons. [lorenuuman. PazHocts moreHumanoB. [IpoBogHuku u
JTUBJIEKTPUKH B 3IEKTPOCTATHUECKOM IoJie. JuanekTpruueckas MpoOHUIIAeMOCTb.

OnexktpoémkocTh.  KoHmeHcaTop. ONeKTpo€MKOCTh  IUIOCKOTO  KOHACHCATOpa.  DHEPrus
3apsHKEHHOTO0 KOHJIEHCAaTopa.

TexHuyeckue ycTpoOWCTBAa M  MPAKTUYECKOE TMPUMEHEHHE: JJIEKTPOCKON, JJIEKTPOMETD,
AIIEKTPOCTATHUECKAs 3alHTa, 3a3eMJICHHUE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAJIbHBIN ammapar,
CTPYHHBIN IPUHTED.

Lemoncmpayuu

Y CTpOUCTBO U IPUHLMII JEHCTBUS AIEKTPOMETPA.

B3anMopeiicTBiEe HA3EKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSHKCHHBIX TEJl.

[IpoBOHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJEeKTpOCTaTUYECKAs 3aIIUTA.

JM3IeKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TNIOCKOTO KOHAEHCATOpa OT IJIOIAAN TUIAaCTHH, PACCTOSHUS MEXKIY
HUMH U AUDJIEKTPUYECKON NPOHUIAEMOCTH.

OHeprus 3apsKeHHOT0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3mepenune amekTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannsiit 3nexkmpuueckuii mok. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUN TOK. YCJIOBUS CYLIECTBOBAaHUA 3JEKTpUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. IlocTOSHHBIH TOK.

Hanpsoxenue. 3akon OMa 17151 yuacTka Ieu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE CONPOTUBIICHUE BenlecTBa. [locnenoBarensHoe,
NapajuieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOAHHUKOB.

Pabota snextpudeckoro Toka. 3akon Jxoyns—JIermna. MOMHOCTE EKTPUIECKOTO TOKA.

DJEKTPOABIDKYIIAS CHUIIa U BHYTPEHHEE COIPOTUBIICHUE UCTOYHHUKA TOKA. 3akoH OMa 1715l OJIHOM
(3aMKHYTO¥) 3eKTpUIecKoi e, KopoTkoe 3aMbIKaHue.

OneKTpoHHAas MPOBOJUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTb CONPOTHUBIIEHHS] METAJUIOB OT
TeMieparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TYYKOB.



[MonynpoBoguuku. CoOCTBEHHAs ¥ MPUMECHAs TPOBOJUMOCTD MOIYHpoBOAHUKOB. CBOMCTBa P—N-
nepexona. [TorynpoBotHUKOBbIE IPUOOPHI.

ONeKTpUYECKUI TOK B paCTBOPax M pacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIMALINS
DIIEKTPOIIH3.

OnexkTpuyeckuil Tok B razax. CaMOCTOSTENBHBIH M HECaMOCTOATENbHBIN pa3psa. MonHus.
ITna3zma.

TexHuueckue ycTpoiicTBa M HNPAaKTUUECKOE IPUMEHEHHE: aMIEpMETp, BOJBTMETP, PEOCTar,
HUCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIE HPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMUCTOPbI M (OTOPE3UCTOPHI, IOIYNPOBOAHUKOBBIN AHOL,
raJbBaHMKA.

Jemoncmpayuu

W3mepenue cuiibl TOKA U HAIPSKEHHUS.

3aBUCUMOCTH CONPOTUBICHUS LIMIMHAPUIECKUX TPOBOJIHUKOB OT JJIMHBI, IUIOMAAN [OTIEPEIHOTO
CeueHMs U MaTepuana.

CMeliaHHOE cOeTMHEHHUE ITPOBOHHUKOB.

[Ipsimoe u3Mepenue MeKTpoaABMKYIIeH cuiibl. KopoTkoe 3aMbIKaHK€ TalbBAHUYECKOTO 3JIEMEHTa
Y OLIEHKa BHYTPEHHETO COMPOTUBIICHUS

3aBUCUMOCTh CONPOTHUBIIEHHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTE 3JIEKTPOJIMTOB.

HckpoBoii paspsia 1 IpOBOAMMOCTD BO3AyXA.

OnHOCTOPOHHSISI TPOBOJUMOCTD ANUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

W3yuenne cMeIanHOro COeIUHEHUS PE3UCTOPOB.

W3mepenne 3neKTpoIBIKYILEH CHIIBI ICTOYHUKA TOKA M €r0 BHYTPEHHETO COIPOTHUBIICHUS

Habmonenue anexrponusa.

MexnpeaMeTHble CBA3H

Uzyuenne xypca ¢wusuku 0OazoBoro ypoBHa B 10 Kiacce OCyIIECTBISIETCS C  yYETOM
CoJiep)KaTeNIbHBIX MEXKIPEIMETHBIX CBsI3ei ¢ KypcaMH MaTeMaTHKH, OHMOJOTWH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle noHsAmusi, CBA3aHHbBIE C U3YYEHHUEM METOJOB HAy4HOrO IIO3HAHUS: SBIICHUE,
Hay4HbIH (akT, TUnoTe3a, (u3MYeckas BEJWYHMHA, 3aKOH, TEOpHs, HaOJIOJIeHHe, 3KCIIEPUMEHT,
MOJIETTUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMBbl YpaBHEHMH, JuHeHHas (yHKuus, napabona, runepbosa, ux
rpadUKi B CBOWCTBA, TPUTOHOMETPHUECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIIUN HAa OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

bBuonoeus: MexaHnueckoe ABWKEHHE B KHBOH MpHUpoe, TUPPY3us, 0OCMOC, TEIUIOOOMEH KHBBIX
OpPraHU3MOB (BH/IBI TETIONIEPEIaYH, TEINIOBOE PABHOBECHE), JNEKTPHUUECKHE SIBICHUS B )KUBOM IIPUPOJIE

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBAa, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpDHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, KUIKOCTEH M Tra30oB, JJIEKTPUYECKUE CBOMICTBA
METAJIJIOB, AJIEKTPOJIUTUYECKAs TUCCOLMAINS, TAIbBAHNKA.

T'eozpaghus: BNaxKHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHHE MABWKEHHI C HCIOJB30BAHHEM MEXaHM3MOB, YYET TpPEHHUS B
TEXHUKE, NOALIUITHUKY, UCIIONb30BAHME 3aKOHA COXPAaHEHMs MMITYJIbCa B TEXHUKE (pakeTa, BOZOMET U
IpyTHe), ABUraTelb BHYTPEHHEIO CropaHus, napoBas TypOuHa, ObITOBOM XONOJMIBHHUK, KOHAMLIMOHED,
TEXHOJIOTHH MOJyYEHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHUH,
JJIEKTPOCTATHUECKAsl ~ 3allUTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIH MPHHTED,
3JIEKTpOHArpeBaTeIbHbIE IPUOOPHI, HEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAHUKA

11 KJIACC



Paznen 4. DinekTpoauHaMuKa

Tema 3. Maznumnoe noie. I1eKmpomMazHUMHAA UHOYKYUSL

[TocTostnaple MarHuTHL. B3aumoneicTBHEe NOCTOSHHBIX MarHutoB. MarHuTHoe mnose. Bekrtop
MarHuTHOM MHAYKUMH. [IpHHIWN CynepHo3uiUu MarHUTHBIX IoJield. JIMHMM MarHUTHOW HWHIYKUUU.
KaptrHa nuHMI MATHUTHOW MHIYKIWU TOJIS TOCTOSIHHBIX MarHUTOB.

MarsuTHO€ Mose NpoBOJHKKA C TOKOM. KapTuHa NMHUNA MHIYKIUW MarHUTHOIO IOJISL IJIMHHOTO
MPSIMOTO TIPOBOAHHWKA M 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHWKA, KATYymIKH ¢ TOoKoM. OmbIT Opcrena.
B3aumoaeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOJIyJb U HalpaBlICHUE.

Cuna Jlopenma, e€ Momynb W HampaBieHue. JIBIKEHHE 3apsHKEeHHOM YacTHIBI B OJHOPOTHOM
MarauTHoM 1ose. Pabota cuier Jlopenta.

SIBneHue 3MEKTpOMArHUTHOM  MHOyKUWMW. [loTOK  BekTOpa  MarHUTHOM  HMHIYKIUU.
DIEKTPOABIDKYIIAS CUJIa MHITYKIKU. 3aKOH AJIEKTPOMAarHUTHON HHAyKIuu Dapases.

BuxpeBoe anekTprdeckoe moie. DIeKTPOABIIKYINAs CHIIa MHAYKIWU B TPOBOJIHUKE, ABMKYIIEMCS
MOCTYNATEIbHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTE. SIBIEHNE CAMOMHAYKIHUH. DIEKTPOABHKYIAS CHIIa CAMOMHIYKLIUH.

DHEprusi MAarHUTHOTO TIOJISL KATYIIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckue  ycTpOMCTBA M MPAKTUUYECKOE  NPUMEHEHHWE:  IMOCTOSHHbIE  MAarHMTHI,
AIEKTPOMATHUTHI, DIICKTPOABUTATEINb, YCKOPUTEIH AIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS [1€Yb.

Lemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa MArHUTHBIM IOJIEM.

JIMHUY MHAYKIMY MAarHUTHOTO HOJISL.

B3anMozeiicTBue ABYX NIPOBOJAHUKOB C TOKOM.

Cuna Ammepa.

HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue >MEeKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTB 3JIEKTPOABIKYIIEH CUIIBI MHIYKLIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBrieHre CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoptvie pabomoi

N3yueHue MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanue neACTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanme sBICHUS SIEKTPOMArHUTHOM WHIYKITHH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koaeoanus

Konebarenpnas cucrema. CBOOOMHBIE MexaHWUYECKHE KoleOaHWs. |'apMoHWYeckne KoyeOaHWs.
[lepuon, yacrora, ammutyaa u (aza konebanuit. [IpyxuHHBI MasTHUK. MaTeMaTHYeCKUH MasTHUK.
YpaBHeHne rapMoHuYeckux konedanuii. [IpeBparenne s3HepTUr Mpy rapMOHUYECKUX KOJIeOaHUIX.

KonebarenbHbiii  koHTYp. CBOOOJHBIE  JJIEKTPOMATHUTHBIE  KOJIOaHWST B HACAIBLHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYSCKUMH M 3JICKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
dopmyrna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJICAILHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux KoneOaHUSX. BBIHYXJICHHbIE MEXaHHYECKUE KOJeOaHwMs.
Peszonanc. BeiHykI€HHBIE 3JICKTPOMArHUTHBIC KOJICOaHHS.

[Tepemennbiii Tok. CHUHYCOMAAIBbHBIA TEPEMEHHBI TOK. MOIIHOCT, HEPEMEHHOI0 TOKa.
AMIUIUTYAHOE U JEHCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U HAMPSIKEHUSL.



Tpanchopmarop. [lpowsBojacTBO, Tepenada W MOTPEOJICHHWE  JIEKTPUUSCKOW  DSHEPTHH.
DKOJIOTHYECKHEe PUCKU TIPU MPOU3BOJCTBE IEKTPOrHEeprur. KympTypa HCIONB30BaHUS JIEKTPOIHEPTUU
B [TIOBCEJHEBHOM JKU3HU.

TexHuueckue yCTpoWCTBa W MPAKTUYECKOE NPHUMEHEHHE: 3JEKTPUUYECKUN 3BOHOK, I'€HEpPaTop
[IEPEMEHHOTr0 TOKA, JUHUU 3JIEKTponepeaay.

Jemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOaTeNbHON CUCTEMBI (IIPYKUHHBIN MM MaTeMaTHYECKUH
MasITHHK).

HaGmonenue 3atyxaroniux KojieoaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIeOaHUH.

Hao6mronenue pe3onanca.

CB00OOTHBIE 3JICKTPOMAarHUTHBIC KOJIeOaHusl.

OcrmiorpaMMBbI (3aBUCUMOCTH CHIJIBI TOKA M HANPSDKEHHUS OT BPEMEHH) JUIS DIIEKTPOMArHUTHBIX
KoJIeOaHMil.

Pesonanc mnpu nocnegoBAaTENbHOM COEIMHEHHHM PE3UCTOpPa, KAaTyIWIKM WHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TMHUM 31EKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, rabopamoptvie pabomoi

HccnenoBanne 3aBUCUMOCTH MEPHOJIa MIBIX KOJICOAHUM rpy3a Ha HUTHU OT JUTMHBI HUTH U MacCChI
rpysa.

HccnenoBanue mepeMEHHOT0 TOKa B IIEMHM W3 IOCIEAOBATEIIBHO COCTUHEHHBIX KOHACHCATOPA,
KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAaZHUMHbLE 60IHbL

MexaHuueckue BOJIHBI, YCIOBHUsS pacnpoctpaHeHus. llepuon. CKOpocTh pacOpOCTpaHEHUs U
JuTHA BOJHBL. [oniepednblie U po10JibHbIC BOJIHBL MHTEepdepeHius u qudpakius MEXaHUIeCKUX BOJIH.

3Byk. CropocThb 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS HM3IY4YCHHUS DIICKTPOMATHUTHBIX BOJH. B3ammnas
opueHTanus BekTopoB E, B, V B anektpomarHuTHON BojHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHUE, MPEJIOMIICHUE, TOJsApu3alys, Judpakius, uHTepdepeHius. CKOpoCcTh AICKTPOMArHUTHBIX
BOJIH.

[Ixana 3meKTpOMarHuTHBIX BOJH. [[prMeHeHne 371K TpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI paIuOCBsI3U U TeNeBUAeHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbL.

Texnudeckue yCTpOWCTBA U TMPAKTHUECKOEC MPUMEHEHHE: MY3BIKAIBHBIE HHCTPYMEHTHI,
VIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEAWIIMHE, pajap, paauonpueéMHUK, TEIEBH30p, aHTEHHA,
tenedon, CBY-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHHUE MTOTICPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneo6:romeecs Teno kak HICTOYHUK 3BYKA.

HaGmonenue oTpaxxeHns 1 NpeIoMICHAS MEXaHUIECKHX BOJTH.

Ha6monenune natepdepernny u mudpakiiuy MEXaHHIECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M 9aCTOTON KOJIeOaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, MPETIOMIICHUE, MMOJSIpU3aIlis,
nudpaxus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacmpocTpaHeHHE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. ToueuHbI UICTOYHUK CBETA.

OTpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHre n300pakeHHA B TIIOCKOM 3€pKalie.



[Ipenomnenue cBera. 3akoHBI MpeJIOMIICHHUsS CcBeTa. AOCOJIOTHBIM IMOKa3aTelb HPEJIOMIICHHS.
ITonHoe BHyTpeHHee oTpakenue. [IpeenbHbIi yro MOJIHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceta. ClnoxkHbIN cocTaB Oenoro cBera. L[BeT.

CoOwupatomye 1 pacceuBaronye TMH3bL. ToHKas nrH3a. POKyCHOE paccTOSHUE U ONITHYECKAs Crjla
TOHKOW NUH3BI. [locTpoenne n300pakeHnd B COOMPAIOMINX U pACCEHBAIOIINX JHH3aX. DopMyna TOHKOU
JIMH3EL. YBeEIIMUCHNE, TaBacMOE JTHH30M.

IIpenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BommoBas ontuka. WHTepdepenmus cBeta. KorepeHTHbIE HWCTOYHHKH. Y CIIOBHS HAOIIOMCHUS
MaKCHMyMOB M MHWHHUMYMOB B HWHTEpP(EPEHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxnus ceeta. [Audpaxnuonnas pemeérka. Y caoBue HaOMOACHUS TNIABHBIX MaKCUMYMOB TPH
MaJieHN MOHOXPOMAaTHIECKOTO CBeTa Ha TU(PAKITHOHHYIO PEIIETKY.

ITonstpusanus ceera.

Texnnyeckue yCTpOHCTBA ¥ TPAKTUYECKOE TPHMEHEHHE: OYKW, Jyma, ¢oToamnmapar,
MIPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIEeCKOI, BOJOKOHHAS ONTHKA, IU(PPaKIHOHHAS peméTKa,
TIOJIIPOXT.

Lemoncmpayuu

[IpsmonuHeiHOe pacpocTpaHeHue, OTPaKEHUE U TpeioMiieHne ceeta. OnTHdecKkre IpruOophlL.

[TonHoe BHyTpeHHee oTpakeHne. Moiens CBETOBO/IA.

HUccnenoBanne cBOMCTB N300paKEHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TEIEeCKOa.

HaGmonenue natepdepeHiuy creTa.

HaGmonenue qudpakiuu cBeTa.

HaGmonenne aucriepcun cBeTa.

[Tomryuenue criekTpa ¢ MOMOIIBIO PU3MBIL.

[Nony4enue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habnronenue nossipusanuu ceera.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

W3mepenne mokazaTesns MpeaoMIIeHHs CTeKIa.

UccnenoBanue cBOMCTB M300pakeHUH B INH3AX.

Hab6mronenue nucnepcuu creta.

Pa3nmen 6. OCHOBBI crieNUAIBLHOI TEOPHH OTHOCUTEILHOCTH
['panunpl TPUMEHUMOCTH  KIACCHYECKOW MexaHWKH. llocTymaTbl crnenuanbHON —TeopHd
OTHOCHUTEIFHOCTH: WHBAPHAHTHOCTH MOJYJIA CKOPOCTH CBE€Ta B BaKyyMe, NPHUHIUI OTHOCHUTEIHLHOCTH
OWHIITENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAIICHUE JIIIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl C 3HEPruel U UMIYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs MOKOSL.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6aHmMoB8OI ONMUKU

®oronsl. Popmyna [Inanka cBs3u 3HEpTUN (OTOHA C €T0 YACTOTOW. DHEPTHUS ¥ UMITYJIbC (POTOHA.

OtkpeiTue u ucciepoBanue porodpdexra. OnbiTel A. I'. Cronerosa. 3akons! horodddexra.
VYpaeuenue DitHinTeiiHa i horoaddexra. «KpacHas rpanunay ¢porodddexra.

Hasnenue ceera. OnbiTe! [1. H. JIeGenena.

XHUMHUYECKOE ACUCTBUE CBETA.

TexHUUECKHE yCTPOCTBA M MPAKTUIECKOe PUMEHEHHEe: (OTOIeMEHT, (POTOJATYHNK, COTHEUHAS
Oarapesi, CBETOIUO/T.

Jemoncmpayuu



®oro3ddexT Ha ycTaHOBKE ¢ MUHKOBOW TUIACTUHOM.

HccnenoBanme 3akoHOB BHemTHETO (poTodddekra.

Cseronuon.

ComnHednas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesauto o -gactuil. [lmanerapHas Moaensb
atoma. [loctymater bopa. M3nydenne u mornomenrne (OTOHOB MPH MEPEXOAE aroMa C OJHOTO YPOBHS
SHepruu Ha Apyroi. Buasl ciektpos. CriekTp ypoBHEH SHEPTUU aTOMa BOAOPOAA.

Bonnossie cBolicTBa yacTull. Bosuel ne bpoitnst. KopnyckyasipHO-BOIHOBON Ayanu3M.

CrioHTaHHOE U BBIHY)KJICHHOE HU3/Iy4CHHE.

TexHuueckue yCTpOHCTBa M NMPAKTHYECKOE NMPUMEHEHHE: CIEKTPaIbHBIA aHaIu3 (CIIEKTPOCKOI),
na3ep, KBaHTOBBII KOMIIBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue ATUHBI BOJIHBI J1a3epa.

HaOmonenne muHeHYaThIX CIIEKTPOB W3ITYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

HaGmoienune nuHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JO0KA3bIBAIOLINE CIOXKHOCTh CTPOeHUs siapa. OTKpbITHE PaguOaKTHBHOCTH.
OmnsiTel Pezepdopaa mo ompeneneHnto coctaBa paanoakTUBHOTO m3nydeHus. CBoiictBa ambda-, OeTa-,
ramMma-usiaydeHus. BiausHue painoakTUBHOCTH Ha )KUBBIE OPraHU3MBI.

OTkpeiTHE TTPOTOHA U HeliTpoHa. Hyknornas mozens simpa [eitsen0epra—Banenko. 3apsy sapa.
MaccoBoe uucino siapa. M3oTomnsl.

Anpda-pacan. ONeKTPOHHBIH W TO3UTPOHHBIN Oera-pacmaa. ['amma-uznmydenwe. 3aKoH
PaAMOaKTUBHOTO pacraja.

DHeprus cBsA3M HYKJIOHOB B spe. SAnepHsie cuibl. Jledext macch sipa.

SnepHble peakuuu. [leneHne u CUHTES AIED.

Anepusiii peaxtop. TepmosnepHblii cuaTe3. [IpoOiaeMbl W MEPCIEKTHBHI SAEPHON SHEPTETHKU.
OKOJIOTMUYECKUE aCNEKTHI SAEPHON SJHEPTrEeTHKY.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeToibl HaOTFOICHHSI U PETUCTPAIMY dJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbBIC B3auMOAeHCTBUA. EAMHCTBO (DU3MUYECKOM KapTHHBI MUDA.

TexHu4ecKkue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa BuiibcoHa, siepHbIid
peakTop, atToMHast 6oMOa.

Lemoncmpayuu

Cu€TunK MOHMBHUPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi

HccnenoBanne TpekoB yacTull (110 TOTOBBIM (OTOTpadusiM).

Pa3gen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHoMUH. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAYCHUE aCTPOHOMUHU.

Bun 38é3mH0T0 HeOa. Co3Be3nus, sipKue 3BE3]1bI, TUTAHETHI, NX BUANMOE JIBUKCHHE.

CoJitHeuHas cucTema.

Connne. Conneunass akTUBHOCTb. McTounuk sHeprun ConHia u 3BE3M. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTpaldbHBIM  KJacC —  CBETHUMOCTb». 3BE3ABI  IJIABHOU
MOCTEI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JIJIs 3BE3]] TVIABHOM IOCJIEAOBATEILHOCTH.
Buytpennee crpoenue 3BE31. CoBpeMEHHBIEC MPEACTABICHUS O MPOUCXOKACHUU U 3Botonuu ConHUa U
3BE3/1. DJTaIbl )KU3HHU 3BE3].



Mneunsiit I[Iyte — Hama [anmaktuka. Ilonoxkenue u aBuxkenue Conuua B ['amaktuke. Tumbl
rajakTvk. PajuoranakTuku U KBazapbl. UEpHBIE ABIPHI B sApaXxX rajlakTHK.

Bcenennas. Pacrmmpenne Beenennoit. 3akon Xa06ma. Pazberanne ramaktuk. Teopus bonbmoro
B3phIBa. PenukToBOE H3ITyUeHHe.

Macmrabnast crpykrypa Beenennoit. Meraranaktuka.

Hepeménnrie mpobiaemMbl aCTpOHOMHH.

Yyenuueckue nabnwooenus

Habmonennst HEBOOPYKEHHBIM TIa30M C HCIOJIH30BAHWEM KOMITBIOTEPHBIX TMPHIOKEHUN IS
OTIpe/IeTICHHsI TIOJIOKEeHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHEIE co3Be3aust CeBEepHOTO
TIOJTYIIAPHS U SIPKHE 3BE3/IBI.

Habnronenus B treneckon Jlynsl, mnaner, Mieunoro ITyTu.

O0o0061ar01IIee MOBTOPEHHE

Pons pusuky m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM, CONHMAIBLHON W ITHYCCKOM
cdepax IeaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKH U AaCTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE
MHpa, poiib GU3HIECKON TeOpHH B (POPMHUPOBAHUH TIPEACTABICHUHA 0 (HU3UIECKOW KapTHHE MHPa, MECTO
(m3nyeckoil KapTHUHBI MHUpa B 0OIIeM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
MIPHUPO/IE.

MexnpeaMeTHble CBA3H

Wzyuenne xypca ¢usuku 0OazoBoro ypoBHA B 11 Kiacce ocymecTBisieTcss € y4ETOM
COJIEPIKATEIILHBIX MEKIIPEAMETHBIX CBSA3CH C KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHUH, Teorpapuu U
TEXHOJIOTHH.

Mescnpeomemuvle nonsmusi, CBI3aHHBIE C M3YYCHHEM METOIOB HAYYHOTO IMO3HAHUS: SBIICHHE,
HayuyHbld (akT, runoresa, (uU3MYECKas BEIMYWHA, 3aKOH, TEOpHUs, HAOJIOACHHE, JKCICPUMEHT,
MOJIETTUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka. pelieHue CUCTEMBl YPaBHEHHUN, TPUTOHOMETpHUYEeCcKre (DYHKIUH: CHHYC, KOCHHYC,
TaHT'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX MNPOEKIHH Ha OCH
KOOpPJMHAT, CJIOKCHHE BEKTOPOB, IIPOM3BOIHBIC DJIEMEHTAPHBIX (YHKIMHA, TPU3HAKKA [OJ00Us
TPEYroJLHUKOB, ONpeIeeHUE IUIOMAAN TITOCKUX (Guryp u o0bEMa Ted.

bBuonoeus: snekTpuueckue sIBICHHS B KHBOM Tpupojie, KoieOaTelIbHBIE ABIKCHUS B JKUBOU
MIPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU MIPUPOJE, NIEHCTBUE paauallii Ha )KUBBIE OPTaHU3MEI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJN, KpHUCTAJUTMUECKash CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHUsI KPUCTAJUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHaIIH3.

leoepaghus: MarHWTHBIE TONIOCa 3€MIIM, 3QJIE)KM MarHUTHBIX pyll, (GOTOChEMKAa 3eMHOU
MTOBEPXHOCTH, MPeICKa3aHNe 3eMIIETPSICEHUH.

Texnonocus: JWHUM DIIEKTpPOIlEpenad, TeHepaTop MEPEeMEHHOTO0 TOKa, JJIEeKTPOJBUTATEIb,
WHAYKIWOHHAS T[€Yb, pajap, paJdONPHEMHUK, TeJeBH30p, aHTeHHa, TtenedoH, CBY-meun,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEYHas Oarapesl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO TIpeamera «DPu3nka» Ha YpOBHE CpemHero ooOmero odpazoBaHus (06a30BbIi
YPOBEHB) JODKHO 00ECTIEUHUTh JOCTIKCHUE CIEAYIONINX JIMYHOCTHBIX, METAPEIMETHBIX U TIPEAMETHBIX
00pa3oBaTesbHBIX Pe3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JlnuHOCTHBIE pe3ynbTaThl OCBOEHHS Yy4yeOHoro mpenmera «Pu3MKa» JOJDKHBI — OTPaXKaTh
TOTOBHOCTB H CIIOCOOHOCTH 00YYarONIMXCs PYKOBOJCTBOBATHCS c(HOPMHUPOBAHHOI BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOW  I[IEHHOCTHBIX  OpPHCHTAlWH, TO3WUTUBHBIX  BHYTPEHHHX  YOEXKICHHH,
COOTBETCTBYIOIINX TPAJUIHOHHEIM IEHHOCTSAM DPOCCHICKOrO OOIIECTBa, PACIIMPEHUE HKU3HEHHOTO
OIIBITA ¥ OIBITA JEATEIBHOCTH B IPOLECCE pealn3alliid OCHOBHBIX HAINPABICHHH BOCIUTATEIHHOU
JEATeILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTD TPAXKAAHCKOW MO3WIMHU OOYYalOUIeTrocsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJICHA POCCHUICKOT0 O0IIEeCTBA;

NPUHATHE TPAJUIMOHHBIX 00IIEYeTIOBEUSCKUX IT'YMAHHUCTHYECKHX U IEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpEcax IPaKIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHOM OPraHU3aIINY;

YMEHHE B3aHMOJICHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (YHKIUSIMH U
Ha3HAaYCHHEM;

TOTOBHOCTB K TYMaHUTAPHOW M BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCUHCKOM TPak TaHCKOHN HIACHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOILICHHE K T'OCYAapCTBEHHBIM CHMBOJAM, HOCTIDKCHHSAM POCCHMCKUX YUEHBIX B
o0yacT GU3NKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIHTAHUSI:

cpOpMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TOBEACHHS;

CIIOCOOHOCTB OLICHHWBATh CHTYAIMIO U NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUCHTHPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMEI U ICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTH y‘-IéHOI‘O;

OCO3HaHHME JJMYHOTO BKJIA/IA B TIOCTPOCHHE YCTOMYMBOTO OYy/IyIIero;

4) 3cTeTHYECKOT0 BOCIUTAHUSA:

ICTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nvecKkoii HayKe;

5) Tpy10BOro BOCUTAHMSI:

MHTEpEC K pa3iuyHbIM cepaM NpodecCHOHAbHON IEATeNTbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3UKOI U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U peanrn3oBbIBATH
cOOCTBEHHEIE KU3HEHHEIE IIJIaHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0 W camMooOpa3oBaHHIO B 00jacTH (U3MKH Ha
MPOTSAKEHUH BCEU KU3HMU;

6) 9K0JIOrH4eCcKOr0 BOCIIMTAHUS

cOPMHUPOBAHHOCTb ~ HKOJOTMYECKOHM  KYJNbTYpBl, OCO3HaHHE  TIJIOOAIBHOTO  XapakTepa
IKOJIOTHYECKUX TIPOOIIEM;

IJIAHUPOBAHUE U OCYIIIECTBIEHUE JIEUCTBUI B OKPYXaIOIIECH Cpejie Ha OCHOBE 3HAHUS 1ieier
YCTOMYHBOIO Pa3BUTHSI YEIOBEUECTBA;

paciinp€HUEC OIbITa ACATCIbHOCTU YKOJIOTHYECKON HaIpaBJICHHOCTU Ha OCHOBC MMCIOUIUXCHA
3HaHWI 10 (PU3MKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:



c(hOpMUPOBAHHOCTH MUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hM3UIeCcKOi HAYKU;

OCO3HAHWE ITICHHOCTU HAyYHOU JESTENbHOCTH, TOTOBHOCTh B Ipoliecce U3ydeHUs (HU3MKU
OCYIIECTBIISTH MPOCKTHYIO U HCCIICAOBATEIbCKYIO ICATEILHOCTh MHIUBUIYATIbHO H B TPYIIIIC.

METAINIPEJIMETHBIE PE3YJIBTATbBI

IMo3naBaTe/bHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBbie Jornyeckue aeiicTBus:

CaMOCTOSITEIBHO (POPMYIMPOBAThH U aKTYaIU3UPOBATh IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENEIISATh LIeNIN IeSTeILHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepHATbHBIX U
HEMAaTepUaIbHBIX PECYPCOB,;

BHOCUTbH KOPPEKTHBBI B JCATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB LIENSM, OLICHUBATh
PHUCKH MOCIEACTBUH NESITEIbHOCTH;

KOODAWHUPOBATH ¥  BBINOJHATHE PpabOTy B  YCIOBUSIX pEajbHOTO, BUPTYyaJbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIIIJICHUC IIPHU PCUICHUU ) XU3HCHHBIX HpO6JI€M.

Bba3oBble ucciienoBareIbcKHe 1eHCTBUSL:

BJIaACTh Haquoﬁ TCpMHHOHOFHeﬁ, KJIIFOYC€BbBIMU ITOHATHUAMU U MECTOJaMH (1)H31/I‘-ICCKOI‘/’I HaYyKH,

BJIaJIeTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATENbCKON U MPOEKTHOW AEATENILHOCTH B 00MacTH (PU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOIOB pEIlCHHs 3afad (PU3UIECKOro
coJiep)KaHusl, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB TO3HAHMS,

BIaJeTh BUAAMH JESITENbHOCTH MO TIONYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
npeoOpa3oBaHUI0O M NPHUMEHEHHIO B PAa3IMYHBIX y4YeOHBIX CHUTyalMsX, B TOM YHUCJIE NPU CO3JaHHUU
Y4eOHBIX IPOEKTOB B 00JIaCTH (PH3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBECHHBIC CBSA3M M aKTYalIW3UpOBaTh 3a7ady, BBIABUIATh TUIOTE3Y €€
pelIeHns, HaXOIUTh apryMEHTBl Ul JOKa3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3alaBaTb IapaMeTphl U
KPUTEPHH PELICHMUS;

aHAJIM3UPOBATh TOIYYEHHBIE B XOJE PELICHHs 3a/laud PEe3yJIbTaTbl, KPUTUYECKH OLIEHUBATH HX
JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 337a4K B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YUCIIE
MPpU U3Y4EeHUH (DUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 110 (PHU3MKE B IPAKTHUECKYIO 00JIACTD )KU3HEAEATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE MJIEH, TIPEJIaraTb OPUTrHHAIbHbIE MOJXO0/Ibl U PEILICHHUS;

CTaBUTh NPOOJIEMBI U 33/1a4H, IOMTyCKAOLINE AJIbTePHATUBHBIC PEILICHHS.

PaGota c undopmanmeii:

BJIaACTh HAaBBIKaMU IOJYUYCHHSA I/IH(I)OpMaHI/II/I (bl/ISI/I‘IeCKOI‘O COACPKaHNUA U3 UCTOYHUKOB PA3HBLIX
TUIIOB, CaMOCTOSATC/IIBHO OCYIICCTBJIATH IIOWCK, aHajiu3, CUCTEMATHU3allui0 U HUHTCPHPETALNIO
WHPOPMAITUH PA3TUYHBIX BUIOB U (DOPM MPEICTABIICHUS;

OLIEHMBATH JIOCTOBEPHOCTH HH(OpMAIINY;

WCTIONB30BaTh CPEICTBA HMH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTHI B peILICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpTraHU3AIMOHHBIX 3aJa4 C CO6HIO)I€HI/ICM Tpe60BaHI/II71
SPrOHOMHUKH, TEXHHKH O€30ITaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPAaBOBBIX H 3TUYECKUX HOPM,
HOPM HH(POPMAITMOHHONW O€30IIaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3MYECKOTO COAEpXKaHMSA B Pa3IMyHBIX (opMmarax ¢ y4ETOM Ha3HAUCHHS
WHPOPMAIIUH U [IEIEBOW ayJUTOPUH, BHIOMPAst ONITUMAIBHYIO (QOpMY TpeiCTaBIICHHS ¥ BU3YalHU3allHH.



KomMyHuKaTHBHbIE yHUBEpCAJIbHbIE yueOHbIe AelicTBUS:

OCYIIECTBIISITH OOIIEHNE Ha YyPOKax (PH3HKH U BO BHE-YPOUHOM JESTEILHOCTH,

Paco3HaBaTh MPEANOCHUIKU KOHMIUKTHBIX CUTYAIIUH U CMATYaTh KOH(IUKTHL,

Pa3BEéPHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHMMATh ¥ UCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOW U MHIUBUIYAILHOU PaOOThI;

BBIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX JICHCTBUH ¢ y4ETOM OOIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)/I0T0 YWICHA KOJUICKTUBA,;

MPUHUMATH 1IEJIM COBMECTHOM JCSITEILHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JICHCTBHS IO €6
JIOCTHKCHUIO: COCTABJIATh IUIAH JIEHCTBHM, paclpeieiisaTh pPOJH C YY6TOM MHEHUH YYaCTHHKOB,
00CYKIaTh Pe3yIbTaThl COBMECTHOMN paOOThI;

OIICHMBATh KA4eCTBO CBOETO BKJAJa M KAKIOTO YYaCTHHKA KOMAHJIbI B OOIIUI pe3yiabTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTh HOBBIC TIPOCKTHI, OILEHUBATh HJCH C TIO3MIUM HOBW3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKOIN 3HAYUMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PA3IMYHBIX CUTYAIlMsSX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcAIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuszanus:

CaMOCTOSITETTHHO  OCYIIECTBIISITH  MMO3HABATENBFHYIO JIEATENIEHOCTh B 00macth (U3HKH U
ACTPOHOMUH, BEISBISITH TTPOOJIEMBL, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENBHO COCTaBJSITh IUIAH pEHIeHUS pacy€THBIX M KA4yeCTBEHHBIX 3ajady, IUJIaH
BBITIOJTHEHHS TIPAKTHYECKOW pabOThl ¢ YYETOM HMMEIOIINXCS PEeCypcoOB, COOCTBEHHBIX BO3MOXHOCTEH U
peAnOYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacmupsATh paMKH Y9eOHOTO TPeIMeTa Ha OCHOBE JIMYHBIX ITPEAIIOYTESHHH;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHNE;

OLIEHMBAThH MPHUOOPETEHHBIH OTIBIT,

CrocoOCTBOBaTh (POPMHUPOBAHHMIO M TPOSBJICHUIO SPYAMIIMA B 00JACTH (DU3UKU, MOCTOSHHO
MIOBBINIATH CBOM 00pa30BaTEIHHBIA U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIHOHAJIBLHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBBHI B JCSATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YNIBTATOB LIETSAM;

BJIQJICTh HABBIKAMM II03HABATCIILHOW pedUIeKCMM KaK OCO3HAHHS COBEPIIACMBIX JICHCTBHHA WU
MBICIUTENIBHBIX MPOIIECCOB, X PE3YIBTATOB U OCHOBAHU;

WCTIONB30BaTh MPUEMBI pe(IIEKCUH JJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATH PUCKHU M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATH MOTHBBI U apTyMEHTHI JPYTHX MIPU aHATIN3E PE3YJIbTATOB JACSATEIHHOCTH;

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJTOCTATKN M TOCTOMHCTBA;

MIPUHUMATH MOTHBBI U apTYMEHTHI APYTHX MPU aHATU3E PE3YJIbTATOB ACSATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHUX HA OIIUOKH.

B mporiecce mocTMKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPaMMBbI TIO QU3UKE JIJISl YPOBHS
cpemHero ooOmiero 00pa3oBaHHS y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOITMOHAIBHBIN HWHTEIUIICKT,
Mpearnoaramui copMUpOBaHHOCTD:

CaMOCO3HAHHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BUIETD
HaIpaBIIEHUS Pa3BUTHUSI COOCTBEHHON AMOIMOHAIILHOM Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKJIOUYAIOIIETO CAMOKOHTPOJb, YMEHHME MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHHE, CITOCOOHOCTh a/IallTUPOBATHCS K SMOIIMOHAILHBIM U3MEHEHHUSM U TPOSIBIIATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALIMM, BKIIOYAIONIECH CTPEMIICHUE K JOCTHKCHUIO LIEJU U yCHeXy, ONTUMHU3M,
WHUIIMATUBHOCTH, yMEHUE IEUCTBOBATH NCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAOMIEH CTIOCOOHOCTh MTOHUMATh AMOIIMOHATIFHOE COCTOSHUE APYTHX, YIUTHIBATH
€ro MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COTYBCTBHIO H COTIEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKITFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS C JPYTUMHU JIFOJIEMH,
3a00THTHCS, IPOSIBIIATH UHTEPEC U Pa3perraTh KOHPIUKTHIL.

INPEJMETHBIE PE3YJIbTATHI

K konny o0yyenus B 10 kiacce mpegMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y O0YYAIOLINXCSI YMEHUI:

JeMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOH HAYYHOM
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B NMPAKTUYECKOH JeATEIBHOCTU
JIIOJIeH;

YUUTHIBATh TPaHUIBl TNPUMEHEHHS W3YYEHHBIX (HU3MYeCKHX MOAeJel: MaTephajbHas TOYKa,
WHepIHaibHas CHCTeMa OTcuéTa, abCONIOTHO TBEPIOE TEJNO, WACANBHBIA Ta3, MOJEIU CTPOCHUS Ta3oB,
KHUJIKOCTEH U TBEPHABIX TN, TOUCYHBIH ICKTPUUECKUI 3apsi/l IPH PEIICHUN PU3MUECKHX 3a1a4;

pacmno3HaBaTh (pu3mUecKue SBICHUS (IIPOIECCHl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIDHO-KHHETHYECKON TEOpHM CTPOCHMs BEIIECTBA M JJNEKTPOAMHAMHUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBI)KEHHE, CBOOONHOE MAaJeHHE TeJ, OBIXKEHHE IO OKPY)KHOCTH,
uHepLusl, B3auMojeiictBue Ten, audys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHUE KUIKOCTEH M TBEPABIX
TeJI, U3MEHEHHEe 00bEMa Ten NpH HarpeBaHWu (OXJaKACHUM), TEIUIOBOE PaBHOBECHE, HCIIApEHHE,
KOHJECHCalus, TUIaBJICHNEe, KPUCTAIUIN3aLs, KATIEHUE, BIa)KHOCTh BO3/lyXa, MOBBIIIEHUE ABICHUS rasa
IIPH €r0 HarpeBaHWM B 3aKPBITOM COCYZE, CBA3b MEXIy MapamMeTpaMH COCTOSHHS raza B M30IpoLeccax,
9JIEKTpU3alus Tell, B3aUMOACHCTBHE 3apsII0B;

OINMCHIBATh MEXAHWYECKOE IBIDKEHHE, UCIONb3ys (U3MYeCKHe BEIMYMHBL: KOOPAMHATA, MYTh,
MepeMEIEHNE, CKOPOCTh, YCKOpEHHE, Macca Tela, CHJIA, HWMIIYJbC Tella, KHHETHYeCKas JSHEprus,
MOTEHIIMAIbHAS SHEPrusi, MEXaHn4eckass paboTa, MEXaHWYECKasi MOLIHOCTD; MPHU ONHMCAHUM NPaBHILHO
TPAaKTOBaTh (PU3MYECKHH CMBICT HCIOJIB3YEMbIX BEJIMYUH, MX O003HAYCHHMS M EIWHHILbI, HAXOIUTh
(hopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEJIHYHMHAMM;

OIMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TeNl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEIMYMHBL: JIaBJICHHE ra3a, TEMIIEpPATypa, CPEOHsS KHHETHUYECKas JHEPIHsl XaOTHYECKOrO JBHKEHHUS
MOJIEKYJI, CPEAHEKBaApaTHIHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, padbora
rasza, Ko3()(QUIMEHT MONe3HOro ASHCTBHS TEIIOBOTO JBUraTellsl; MPH OMMCAHUM IPABMWIIBHO TPAKTOBATH
(¢u3nUecKuil CMBICT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYCHHMS W EIWHHLBI, HAaXOAUTh (GOPMYIIHI,
CBSI3BIBAIOLINE JaHHYIO (PM3HUECKYIO BEIMUMHY C IPYTUMH BEIHUHHAM;

ONHCHIBaTh M3y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA M D3JEKTPUYECKUE  SIBICHHUSA
(mponiecchbl), UCMONB3Ysl (QU3MUECKHE BEJTMYUHBI: DJIEKTPUYECKUI 3apsia, JIIEKTPUYECKOoe TOJe,
HaNpspKEHHOCTh TIOJSI, MOTEHIMAN, Pa3HOCTh IOTEHLMANOB; NpPHU ONHUCAHUHM MPaBWIBHO TPaKTOBATh
(u3NYECKUil CMBICIT WCIIONBb3YEMBIX BEJIWYHMH, WX OOO3HAYEHUS W EJUHHUIBI; YKa3biBaTh (OpMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BEIMYHHY C IPYTUMH BETHIHMHAMM,

aHaNM3UPOBATh (PU3MYECKHE MPOIECCHI U SIBICHUS, UCIIONb3Ys (PU3NUECKUE 3aKOHBI U TPUHIIHIIBL:
3aK0H BcemupHoro TsaroreHus, I, II u III 3akoHbl HeroTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW YHEPTUM,
3aKOH COXPAaHEHHUS HUMITYyJIbCa, MPHUHLMUI CYNEPIO3UINH CHJI, MPUHIMII PABHONPABHS WHEPIHATBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KHHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KMHETHYEeCKON SHEPTHUH TEIUIOBOTO ABMXKEHUS MOJIEKYJ ¢ a0COIOTHOM TeMmepaTypou, MepBhIid
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS ANEKTPUIECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3ToM pa3nndarth
CJIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBEIPAKEHHWE W YCIOBHS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIUIBI JEHCTBUS MAaIIUH, TPUOOPOB U TEXHHYECKUX YCTPOMCTB;
pa3nryaTh YCIOBUS X 0€30MacHOT0 UCTIOIh30BAHNS B IOBCETHEBHON KU3HH;

BBITIONHATh OKCIIEPUMEHTHI TI0 HCCIENOBAaHUIO (M3WYECKUX SIBIEHHH W TPOIECCOB C
WCTIONF30BAaHMEM TPSMBIX M KOCBEHHBIX W3MEPEHHH, MpH 3TOM (popMymnHupoBath mpobiemy/3amady u
TUMOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000pYIOBaHNUs, TPOBOANTD
OTIBIT U (POPMYITUPOBATH BHIBOJIEI,

OCYIIECTBIIATh TMPSIMbIE M KOCBEHHBIE HM3MEpEeHUS (PH3NYECKUX BEIWYHH, MPU ITOM BBIOMPATH
ONTUMANBHBIN CIIOCO0 M3MEPEeHWsT W WCIIONB30BaTh HW3BECTHBIE METOMBI OIEHKH IOTPEIIHOCTEH
HU3MEPEHU;

WCCIIEIOBATh 3aBHCHMOCTH MEXIy (PU3MYECKUMH BEIMYMHAMH C WCIOJIB30BAHUEM MIPSIMBIX
WM3MEpEHHA, TPH TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MTOMTYyYEeHHON 3aBUCUMOCTH
(hm3nYecCKuX BETMYUH B BUJIE TaONHIl M TPa()UKOB, IEIaTh BRIBOIBI IO PE3yIbTaTaM HCCIIeIOBAHIIS,

coOmoaate mpaBmia O€30MacHOTO TpyJda NpW NPOBEICHHM HCCIIEAOBAaHUN B paMmKax ydeOHOTo
JKCIIEPUMEHTa, YYeOHO-HCCIENOBATENIbCKOH W TMPOEKTHOW AESITeTPHOCTH C  HCHOJIH30BAaHHEM
M3MEPUTENHHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYIOBaHUS;

pemiate pacu€THpIE 3aJa4ll C SBHO 3aJaHHON (U3NYECKOW MOJIENBI0, HCIONB3YS (U3NIECKHUEe
3aKOHBI W TIPUHIIMITEI, HA OCHOBE aHANM3a YCJIOBHA 3aJadd BBHIOMPaTh (PM3MUECKYIO MOJIENb, BBIICIATH
(m3nyeckue BeMWIUHBI U (HOPMYITBI, HEOOXOAMMEIE TS €€ PEelIeHHs], TPOBOINUTh PACYEThl U OIIEHUBATH
PeaNbHOCTD MOMTyYEeHHOTO 3HAYeHUS (PU3UMUECKON BETHYNHBI;

pemiath Ka4decTBEHHBIE 3aJlayd: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUYHUBYIO IETOUYKY
paccyXaIeHul ¢ OTOpOr Ha M3yYEeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBIICHHUS,

WCTIONIF30BaTh MPH PEIIeHNH y4eOHBIX 3a7ad COBPEMEHHbIE WH(GOPMAIIOHHBIE TEXHOJOTHH IS
MOWCKa, CTPYKTypUPOBAaHUS, WHTEPIPETAlMA M TPEACTABICHHUS YYeOHOW W HAYIHO-TIOMYJISIPHOM
nH(pOpMAIUY, TOJYYCHHOH W3 PAa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJTU3UPOBAThH IOJYyUaeMYHO
HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

KCIIOJIb30BaTh TCOPETHYCCKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOW JKU3HU IS OOCCIICUCHHS
0e30MacHOCTH IpH OOpalIeHUH C TpHOOpaMU W TEXHUYECKUMH YCTPOWCTBAMH, I COXPAaHCHUS
3JI0POBBS M COOJTIOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpelie;

paboTath B TpyIIe C BEHIIOJHEHWEM pPA3IUYHBIX COIUANBHBIX POJICH, IIaHUPOBaTh pPabOTy
IPYIIbI, PAIMOHATIBHO PACHPECSNIATh O0S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTYaIMsIX, aJleKBaTHO OIEHUBAThH BKJIAJ KaXJO0r0 M3 YUaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBACMOM
MpOoOIEMBI.

K xoniry o0yuenust B 11 kjacce nmpeaMeTHbIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI OTPaXkaTh
c(OPMHUPOBAHHOCTD Y O0YJAIOLINXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPaxX Pojb U MECTO (U3UKU B ()OPMUPOBAHUM COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHHA, B MPAKTHUYECKOW HESITCIHLHOCTH
JIFOJIEH, 1IEIIOCTHOCTh U €IMHCTBO (DU3MUYECKOM KapTHHBI MHPA;

YUUTBIBATh TPAHUIIBI TIPUMEHEHHUS M3YUYCHHBIX (PU3NUECKUX MOJIEICH: TOUCUHBIN IJICKTPUUCCKUIM
3apsl, JIyd CBETa, TOYCUHBIN MCTOYHUK CBETA, SNIEpPHAS MOJIEIh aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO
sIpa MpH pelieHru (pU3NMUecKuX 3a/1ay;

paciio3HaBaTh (U3WYECKHUE SBICHUA (MPOIECCH) M OOBICHATH WX HA OCHOBE 3aKOHOB
JNIEKTPOJMHAMUKN M KBAaHTOBOM (DU3UKU: DIIEKTPUYECKas MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JICHCTBHs TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKITHS,
JEHCTBUE MArHUTHOTO IIOJII HA MPOBOJHUK C TOKOM W JABWXKYUIMICS 3apsif, 3JIEKTPOMarHUTHbBIE
KojeOaHUs W BOJIHBL, NPSIMOJIMHEHHOE pacHpOCTPaHEHHWE CBETa, OTPAXKEHHE, MpeIOMIICHHE,
nHTepdepeHnus, AUQPpaknus W TOJSApU3ANUs CBETa, JUCIEPCUs CBeTa, (PoTodnekTpudeckuii 3ddext
(dporoaddexr), cBeToBoe maBieHHE, BO3HUKHOBCHHE JHHEHYATOrO CIIEKTpa aToMa BOJOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJMOAKTUBHOCTD;



ONMCHIBATh HM3Y4YCHHBIE CBOMCTBAa BelIecTBa (DJIEKTPHUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
UIEKTPUYECKYIO IPOBOUMOCTD Pa3JIMUHBIX CpPell) U AJIEKTPOMArHUTHbIE ABJIEHUS (IIPOLIECCHI), UCIIONb3YS
(u3nUecKue BEJINYMHBL: 3JIEKTPUUECKUN 3apsl, CUIa TOKa, JIEKTPUIECKOE HANpPsDKEHHUE, JEKTPUIECKOe
COIIPOTHUBIICHNE, PA3HOCTh IOTCHIUAJIOB, 3JEKTPOABIDKYIIAsL CHIa, padoTa TOKA, MHAYKLUSI MarHUTHOTO
noJisi, cuiia Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KAaTyLIKH, SHEPTUs SNEKTPUIECKOT0 U MarHUTHOTO
[oJIeH, MEepUoA M YacToTa KojeOaHMH B KojeOaTeIbHOM KOHTYpE, 3apil] M CHia TOKa B IIpoLecce
TFapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUM, (POKYCHOE pacCTOSIHHE U ONTHUYECKas CHiIa JIMH3BI, IpU
OIMCAHHUU TPABWIBHO TPAKTOBaTh (PU3MYECKUN CMBICT MCIOJIb3YEMBIX BEIMYMH, MX OOO3HA4YEHUs U
CIMHUIBI, YKa3blBaTh (OPMyJIbI, CBS3BIBAIOIINE JAHHYH (U3UUECKYI0 BEIHYMHY C JAPYTHMH
BEIMYMHAMUY;

OINMCHIBATh M3YyUEHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCH, MCMOJB3Ys (UINUECKUE BEITHMYMHBIL:
CKOPOCTb 3JICKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI M YAaCTOTA CBETA, HEPTUsSl U UMIYJbC (POTOHA, IEPUOA
[OJypaciaza, SHEPrHusl CBSI3M aTOMHBIX SAep, IPU ONMUCAHUH NPABUIBHO TPAKTOBATH (PU3NUECKUI CMbICI
UCIONb3YeMbIX BEJIMYMH, UX 0003HAUEHMsI U €IWHMLBI, yKa3bIBaTh (DOPMyJibl, CBA3BIBAIOIINE NAHHYIO
(u3H4eCcKyI0 BENUYMHY C IPYTUMH BETUYMHAMH, BBIYUCIIATH 3HaU€HUE (PU3NUECKON BEIMUUHBI;

aHAJIM3UPOBATh (PrU3MUECKHE MPOLECCH] U SIBICHUS, UCIIONb3ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBL:
3ak0oH OMa, 3aKOHBI MOCJIEJOBATENFHOIO M MApaICIbHOIO COSANHEHHS MTPOBOJHHUKOB, 3aKOH JIKOymsa—
JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKLMH, 3aKOH MPSIMOJIMHEMHOTO PacIpOCTPaHEHHS CBETa, 3aKOHBI
OTpPaKEHHsI CBETAa, 3aKOHbI NPEJIOMIICHHS CBETa, ypaBHeHUE OWHIITeHHA 111 ¢orodddeKra, 3aKOH
COXpPAHEHUS HEPrHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHS JIEKTPUUYECKOTO 3apsiia, 3aKOH
COXPaHEHUs] MacCOBOI'0 YMCIIA, MOCTyaaThl bopa, 3aK0H paninoakTUBHOIO pacnaja, MpH 3TOM pa3jindaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKoe BBIPAKEHWE W yCIOBHA (TpaHUIBI, 00IacTH)
MIPUMEHUMOCTH;

OIPEACIATL HAIPaBJICHUE BCKTOPAa HMHAYKHOHWU MArovuTHOI'O IIOJIA MPOBOAHHMKA C TOKOM, CHJIbL
Awmrnepa u cuisl JlopeHna;

CTPOUTh W OIKUCHIBATH HM300pa)KeHUE, CO3[JaBacMoe IUIOCKMM 3€pKajoM, TOHKOW JIMH30I;

BBIITOJIHATE 3KCIICPUMCHTLI IO HCCJICIOBAHUIO (bI/I3I/I‘IeCKI/IX SIBJICHUH 1 ImpoueccoB ¢
WCTIONIb30BAaHUEM IPSIMBIX W KOCBEHHBIX M3MEPEHWiA: MpH 3TOM (QOPMYIUpPOBaTh MpoOieMy/3afady u
THIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUS, TIPOBOAUTH
OTIBIT ¥ (DOPMYIMPOBATH BBHIBOIBI;

OCYIICCTBIIATL MPAMBIC W KOCBCHHBLIC H3MEPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYUH, IIPpU 3TOM BLI6I/IpaTB
OINTUMANBHEINA CIIOCO0 U3MEPCHUA MW HUCIIOJB30BaTh M3BECTHBIC MCTOJbl OLCHKH HOI‘peHIHOCTeﬁ
HU3MEPECHU;

Hnuccjea0BaTh 3aBUCUMOCTHU (1)I/I3I/I'-IGCKI/IX BCJIMYUH C UCIIOJIb30BAHUEM IIPAMBIX H3MepeHHI>'I§ nmpu
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHPOBATh pPE3yJIbTaThl MOJYYCHHON 3aBUCHMOCTH (DU3MYECKUX
BCJINYHH B BHUJIC Ta6HI/IH u l"pa(l)I/IKOB, JCJIaTh BBIBOAKI 11O PE3yJIbTaTaM UCCIICAOBAHUA,

co0Jro1aTh MpaBwiia OE30MacHOTO TPyAa MU IMPOBEACHHUM HUCCICIOBAHUN B paMKax yd4eOHOIo
JKCIIEPUMEHTa, Y4eOHO-HCCIEN0BAaTEIbCKOH M TMPOEKTHOW JESATETbHOCTH C  HCHOJIh30BaHHEM
W3MEPUTENHFHBIX YCTPOMCTB 1 J1a00paTopHOro 000pyI0BaHUS;

peuiath pacy€THBIC 3aJaYd C SBHO 3aJaHHON (PU3NYECKOW MOJENbIO, MCIIONB3YS (hU3NYECKHUE
3aKOHbI U MMPUHLOUIIBI, HA OCHOBE aHaJIM3a YCJOBHA 3aJjadyun BLI6I/IpaTL (1)I/I3I/I‘IGCKYIO MOIECIb, BBIACIATH
(u3nyeckue BeJMYMHBI U (POPMYJIbI, HEOOXOAUMBIE JIUIS €€ PElICHUs, TPOBOJAUTh PACYETHI M OIICHUBATH
peaTbHOCTD MOYICHHOTO 3HAYCHUS (PH3NICCKON BEIIMINHEL,

pemaTb KadeCTBEHHbIE 3a/Jadyd: BBICTPAaWBATh JIOTMYECKM HENPOTHBOPEUYMBYIO  LEMOYKY
paccyxIeHul ¢ onopoi Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UUECKHUE SBICHUS;

WCTIONB30BaTh NPU PELICHUH y4eOHBIX 3aJad COBpEMEHHBbIE MH()OPMALMOHHBIE TEXHOJIOTHH IS
MONCKA, CTPYKTYPUPOBaHMS, HHTEPIpPETAlMM W TPEACTaBICHUS Y4eOHOW M HAy4YHO-TIOMYJISIPHOU
nHPOpPMALIMK, TOJYYEHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIM3MPOBATh MOIY4aeMYIO
nHpOPMaLHIO;



OOBSICHATh TPHHIMUIBI JCHCTBUS MAaIIWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pas3inuvaTh
YCIIOBHS MX 0€3011acHOT0 MCITOIb30BAHUS B TOBCEHEBHOW KHU3HHU;

MPUBOJIUTH MPUMEPBI BKIIAJIa POCCUUCKHUX M 3apYOCKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TIPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TCOPETHYCCKUE 3HAHUS MO (PU3UKE B IOBCEIHEBHOW JKU3HU I OOCCIICUCHHS
0e30macHOCTH TpU OOpalleHuH C TPUOOpaMH M TEXHWYCCKHMH YCTPOWCTBAMH, JUIS COXPaHCHHUS
3II0OPOBBS ¥ COOJTIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEAICHHUS B OKPYKAIOIIEH cpee;

paboTaTh B TPYIIE C BBIIOJIHEHHEM pa3IMYHBIX COIMAJBHBIX POJEH, TUIAHUPOBaTh paboTy
TPYIIBI, PalMOHAIbHO PaCHpeNeATh OOS3aHHOCTH W IUIAHHPOBATh JESITEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, aJIeKBATHO OIICHUBAThH BKIIAJl KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBACMOM
MIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa ¥ METO/IbI HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bu6muoreka [IOK
3.1 9 1
TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa [JOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bu6mmoreka LIOK

®a30BEIC Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. JJIEKTPOAUHAMHUKA
bub6mmoreka [IOK

41 UeKTpocTaTHica 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B 12 bubnnoreka [IOK

' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoOe Bpems 2

OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

11 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Kounrpoabnbie | IIpakruueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTtHOoe nojue. I1eKTPOMAarHUTHAS 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso00.ru/7f41c97c
Wroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHUYeCKUe U AIIEKTPOMArHUTHBIE bubnmoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHUYeCKUE U AJIEKTPOMArHUTHBIE 5 1 bubnmnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrritia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazznea 3. OCHOBBI CIIEIITUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCUTEIBHOCTHU https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnunorexa [JOK
4.1 i
DHEMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHune aToMa 4 bu6mmoreka LIOK



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

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

4.3

ATtoMHOE SpO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI ACTPOHOMHH M aCTPOPU3UKU 0 ﬁg{iH;I;T:;(;grou}; £41097¢
Htoro no pazneny 0
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06mmatroniee MOBTOpEHUE 11 ﬁggjﬁrzféigrouﬁmmg?c
Htoro no pazneny 11
Ha3Banue moayJist
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE

Ne ara nudposbie

Tema ypoka Kourpoubnbie | IlpakTHyeckue A p
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE

padoThI padoThI
pecypchl

®du3nKa — HayKa O PUpOJIE.

1 Hayunsie MeTZK bl HO?I;)H;HI/Iﬂ 1 bubmorexa [TOK

yi a https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero MUpa
Ponb u mecTo pusuku B

5 (dbopMHUpPOBaHUH COBPEMEHHOI 1 bubnmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIIbHOCTH JIFOAEH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 bu6mmoreka IIOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
KpuBonuneiinoe qBUKEHUE.

6 I[I;I/I)KCHI/IC MaTepUaIbHOM TOYKH 1O 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHtIMTT OTHOCUTENBHOCTH [ amuies.
but6mmoreka [JOK
7 WNHueprmanbHbIe CHCTEMBI OTCUETA. 1

IlepBeriit 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuna. [Ipunnun

8 cynepno3uiuu cuil. Bropoii 3akoH buomorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepranbHOM TOUKH

9 Tpetuii 3akon HeroToHa niis bubanoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

10 TsokecTu. [lepBas kocMuueckas bubmorexa [TOK

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

11 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18

12 CBoOonHOe majeHue. Y cKopeHue bubnnoreka [IOK
¢BOOOIHOTO IMaIEHUS https://m.edsoo.ru/ff0c39cc
Cuia tpenusi. Koaddunment tpenus.

13 Cuia CI())HpOTI/IBJIeI({bI/(Il;)I npu L[BHfKeHI/H/I bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpaliaTeabHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPJIOTO Tea
HMitynbsc MaTepUalbHON TOYKH,

15 CHUCTEMBI MaTepUaTIbHBIX TOYCK. bubnmnoreka [IOK
NMrtynbc cuitbl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBMKEHUE
PaGota u MOIITHOCTE CHIIBI.

16 Kunernueckas s3Heprusi MaTrepuaabHON bu6mmoreka IIOK
Touku. Teopema 06 n3mMeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPT U

17 [ToreHuuanpHas sHEprUsl. bubnunorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoreHuunanpHast SHEPTHUsl YIIPYTo
ne(OpMHUPOBAHHON MPY>KUHBI.
[ToTeHnMabHAs SHEPTHS TENa BOJIU3H
HIOBEPXHOCTHU 3eMITH

https://m.edsoo.ru/ff0c461a

18

IloTenumanbpHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTEHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUUYECKOM
SHEPruu

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Pemenue 3amay. Pabora 1 MOLIHOCTE
cuinsl. Kunernueckas u
MOTEHLMAIbHAS YHEPTUS

20

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKol Teopuu. bpoyHoBCKoOe
neuxenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEN
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
Bemecta. [locrosinnast ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp
Ilenbcus



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

Wneanpuerii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON SHEPTrUuu bubnmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ["a30BBIC 3aKOHBI
28 Pemenue 3amay. ['a3oBbIe 3aKOHBI
29 H3onponeccel B naeanbHOM rasze u ux bubnuoreka LIOK
rpaduveckoe mpecTaBIeHIE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3MeHneHus. KonnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
9HEPrusl OJHOATOMHOIO UIEAJIBbHOTO
rasa
bu6mmorexa [IOK
31 Bryet Teronepeay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BELIECTBA.
32 KonngecTBo TemIoTs! npu bubmioreia LIOK
. https://m.edso0.ru/ff0c5¢c36
Teruionepenaye. AauabaTHBIN Mpolecce
33 [lepBrlii 3aKOH TEPMOAUHAMUKY U €TI0 bu6mmoreka LIOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs mporeccos B
34 npupoje. Bropoit 3akoH bubmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmmn aeiicteus u KITJ[ TremioBoit but6mmoreka [JOK

MallIUHBbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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36 Hukn Kapnao u ero KIT/{
37 DKOJOoru4ecKue mpooIeMbl
TEIUIOPHEPTETUKU
38 O6o6mmarmuil ypok «MomexkynspHas bubnmnoreka [IOK
¢duzuka. OCHOBBI TEPMOMHAMUKI https://m.edso00.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubumorexa LIOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK
Hcnapenne u kunenue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS U OTHOCUTEJIbHAS
41 BJIQYKHOCTH BO3/1yXa. HachImeHHbIH bubmmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucraminueckue u
42 aMmopdHbIe TeIa. AHU3OTPOIIHUS bubnuorexa [JOK
CBOMCTB KpucTauioB. JKunkue https://m.edsoo.ru/ffOc65f0
KPHUCTAJLIBL.
[InaBrneHue u KpUCTAITU3AIIUA.
43 VnenbHas TenioTa rniaaBiIeHus bubmmorexa [IOK
8 ' https://m.edso00.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YPaBHEHHE TEILIOBOrO Gananca https://m.edso0.ru/ff0c6820
OnexTpu3anus Tei. DIEeKTPUIECKUN
45 3apsA. J(Ba BUIA dIIEKTPUYECKHUX bubamorexa [IOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOgHUKH, TUINEKTPUKH U
POBOA ! P bubmuoreka [JOK
46 MOJTYTIPOBOTHUKU. 3aKOH COXpAaHEHUS

QJICKTPHUYCCKOI'0 3apsaa

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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B3aumoneiictBue 3aps10B. 3aK0H

47 Kynona. ToueuHbIil 3JIeKTpUUYECKUI buomorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsok€HHOCTB 2JIEKTPHUUECKOTO
48 noJis. [lpuHnun cynepnosunuu bu6mmoreka LIOK
ANEKTPUYECKUX NosIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTU
PaGora cuit 31eKTpocTaTHueCKOro
49 nois. Ilorennuan. PasHocTh Bubmaorexa ITOK
https://m.edsoo.ru/ffoc6f00
MOTEHIINAJIOB
[TpOBOAHUKY M TUAJIEKTPUKH B
50 3JICKTPOCTATHYECKOM ITOJIE. bubmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTh
" bubnmoreka [JOK
51 DnekTpoéMkocTh. KoHnencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPTrusl 3apsHKEHHOTO bubmorexa [TOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Pemenue 3amau. DneKTpOEMKOCTS.
DHeprus 3apsKEHHOT0 KOHJEHCaTopa.
[IpyuHIHAT 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
54 anmnapara, CTpyHHOT0 pUHTEpA.
DIeKTpocTaTUYeCcKas 3alluTa.
3azemiieHne 3JIeKTPOorpruOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
55 cymiectBoBaHus. [I0CTOAHHBIN TOK.

Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ydacTka 1enu

56

[MocnenoBaresabHOE, MapaLICIbHOE,
CMENIAaHHOE COETUHEHNE
npoBOIHUKOB. JJabopaTopHast pabora
«M3yveHune cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH IEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC nctounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COINIPOTHUBJICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIpOBOJUMOCTh

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIYYKOB

61

[TonynpoBOIHUKHY, UX COOCTBEHHAs U
npUMecHas IpoBoAMMOCTh. CBolicTBa
p—~n-niepexona. [1omyrnpoBoIHUKOBEIE
npubopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

62

DNEKTPUYECKUH TOK B pacTBOpPax U
pacIuiaBax 3JI€KTPOJIHUTOB.
ONEeKTpoIUTHYECKAs JUCCOLMALUS.
DneKTpoaun3

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

SHCKTpI/I“ICCKHﬁ TOK B ra3ax.

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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CaMOCTOSTEIBHBIA U
HECaMOCTOSTENIbHBIN paspsa. MosHus.
IImazma

DneKkTpruuecKue mpruodopsl U

YCTPOMCTBA U UX NMPAKTUYECKOE bu6mmoreka LIOK
64 1
npuMeHeHue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e30I1aCHOCTH
65 O6o06maromuit ypok 1 bubnmoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHas pabora o Teme
«Qnekrpocraruka. [TocTosHHBIHI bubnuoreka LIOK
66 . 1
ANEKTPUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»
67 Pesepsubiit ypok. KonTponbHas 1 bu6mmoreka LIOK
pabota 1o Teme "DnekTpouHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maronuii ypok 1 bu6mmoreka [IOK
no TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;-H Tewa ypoka Bcero Koutpoapupie | Mpaxruyeckue fl[:yrt?eﬂnﬂ Egl?a[:();];feﬂbﬂble
padoThbI padoTbI pecypenI

[TocTossHHBIE MATHUTHI U KX

1 B3auMoAercTBHE. MarHUTHOE MOJIE. 1 bubmnorexa [IOK
BekTop MarHuTHON MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHIYKUIUU
MarauTHO€ 1noJie TPOBOJAHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuoreka [IOK
B3anmoaeiicTBre MpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

bu6mmoreka [JOK

3 Pemenue 3amay. MaruutHoe moiie 1 https://m.edsoo.ru/ff0cosfe

4 JleficTBME MarHUTHOTO TOJIS Ha 1 bubmuorexa [[OK
IIPOBOAHMK ¢ TOKOM. Cnia AMmepa. https://m.edsoo.ru/ff0c9ac0
JleicTBME MarHUTHOTO TIOJIST Ha

5 JBIDKYILYIOCS 3aPsKCHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaGota cribt https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpoMarHuTHast WHIYKITHSI.
[ToTok BeKTOpa MAarHUTHOMN

6 uaaykiuu. JJ1C naaykunn. 3aKoH 1
AJIEKTPOMArHUTHON UHIYKITUH
Qapanes

7 Pemenue 3aiad. 3akoH 1 bu6mmoreka [JOK
3JEKTPOMAarHUTHOW MHIYKIIUU https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunykTuBHOCTS. SIBNECHME
camounaykiuu. IJC
CaMOMHAYKIMU. DHEPrus
MAarHUTHOTO TOJIL KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThbl, JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHYKLIIHOHHAs I1eYb

10

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHUTHAsI UHAYKLIHS)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora o Teme
«MarautHoe mnoJe.
DneKTpOMarHuTHasE MHIYKIUSD)

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

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmMoHMUeckue
KosebOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJICOaHMil.
[IpeBpatienue sHEepruu

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

13

Pemenue 3agau. 'apmonnyeckue
KoJieOaHus

14

KonebarenbHblii koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMS B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIOTUsT MeXTY MEXaHUIECKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

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

15

®opmyna TomcoHna. 3akoH
COXPAHEHUS DHEPTUHU B UCATILHOM

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



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06
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K0J1e0aTeIbHOM KOHTYpE

16

IIpencrasnenue o 3aTyXarommx
KoseOaHusx. BelHyKeHHbIE

MexaHHJeckue Kojiebanus. Pe3onanc.

BeIHYXICHHBIE 2JICKTPOMArHUTHBIC
KOJIeOaHusA

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MepeMeHHbII TOK. MoIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U
HaNpPSHKEHUs

bubmnorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenaya u norpediaeHue
3IEKTPUUECKOM SHEPTUH

19

Y CTpOHUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKA, T€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH AJIEKTporepeaady

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrH4eCKHe PUCKU TpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonab3zoBanus
3JIEKTPOIHEPTUHU B IOBCEAHEBHOM
KHU3HU

21

MexaHnueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocTb pacnipocTpaHEHMsI U JUIMHA
BoJIHBI. [lonepeynsie 1 POIOJIbHbIE
BOJIHBI

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

3JICKTpOMaFHI/ITHLIe BOJIHBI, UX

bu6mmoreka [JOK

23 cBoiicTBa U cKopocTh. [1Ikana
p https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJTH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs13u. Pamyonokanus
o5 Konrponsnas padora «Komnebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssiMonuHEHOE pacIpoCTpaHEHUE
26 CBETa B OJIHOPOJHOM Cpee. bubnuorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxenusd caera. [locTtpoenune bubmorexa [TOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B TUIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTPEHHEE OTPaKEHUE. bubnuoreka [IOK
[IpenenbHbIN yroJ NOJIHOTIO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
bu6mmoreka [JOK
29 Pemenue 3amau. IIpeaomienne cBeTa
g p https://m.edsoo.ru/ff0cd67a
JIunsel. [locTpoenue n3obpaxeHuii B
30 nmuH3e. DopMylia TOHKOHU JIUH3EI bubmmorexa TIOK
- POpMY. ’ https://m.edsoo.ru/ffOcddle
VYBennueHue JINH3EL
31 Pemenne 3anay. dopmyiia TOHKON
JINH3BI
32 JHucnepcus ceera. CI0KHBIM COCTaB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

oenoro cBera. LIBer.

Nutepdepennus ceta. udpakius bubnuoreka [IOK
33 N
ceera. Jludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnunoreka IIOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpUOOPHI U YyCTPOMCTBA
35 U YCJIOBHUA UX O€30M1acCHOTO
MIPUMEHEHUS
I'panuIel IPUMEHUMOCTH
36 KJIacCU4ecKoi MexaHuku. [locTtynarsl bubnuoreka LIOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITEHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHUE bubamorexa LIOK
AHOBD ' A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIICHHUE TMHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 gacThibl. CBSA3b MACChI C DHEPTHEH 1 bu6mmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHs TTOKOSI
KontponsHas paborta «OnrTuka.
39 OCHOBBI CIIEIHATTEHOU TEOPUH bubmmorexa LIOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 ®oronsl. ®opmyia [Tnanka. DHeprus bubmuoreka [IOK
1 UMIyJIbC poToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEAOBAHUE Eu6 ITOK
nOIMOTEKA
41 .0 A T.
Qoroopexra. Omrret https://m.edsoo.ru/ffOcffc4
CroneroBa
4 3akonsl pororddexra. YpaBHeHHE bubmuorexa [JOK

OitHTeitHa 115 porodddexra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» dporordpdexra

JaBnenne cBera. Onbithl [1. H.

bu6mmoreka [JOK

43 JlebeneBa. XuMu4ueckoe IeiCTBHEC httos://m.edsoo.ru/f0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u

44 MPaKTHYECKOE MPUMEHEHUE:
dhoToseMeHT, GOTOIATUHK,
CONTHEYHas Oarapesi, CBeTOAHO/]

45 Pemenue 3aga4 mo TeMe «JIEMEHTHI bubmnorexa [IOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. ONOBITH

46 Pesepdopra o paccessHUIO 0-9acTHII. bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
[TnanerapHas Moens aToMa
bubmuorexa [[OK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydyenune u nornomenne GoToHOB

48 IIPY NIEPEXO/IE aTOMA C OJTHOTO bubnuorexa IIOK
YPOBHS SHEPrUU Ha Apyrou. Bumsl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOMCTBA YacTUll. BomHBI

49 ne bpoins. Kopnyckynsipro- bubnuoreka [IOK
BOJIHOBOM nyasin3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JTy4YE€HHE
OTKpBITHE PaTMOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo bubmuoreka [IOK

50
ONPEACIIEHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITY4ECHUS

51 CoiicTa anba-, 6era-, raMma-



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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u3nydyeHus. Bnusaue
PaarOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anba-pacna.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

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

53

DHeprus CBs3U HYKJIOHOB B si/Ipe.
SnepHble peakuuu. SnepHbIi
peaxtop. [Ipo0aembl, MEPCIIEKTUBBI,
9KOJIOTUYECKUE ACTICKTHI ICPHOM
SHEPTEeTUKHU

bubmnorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOMIOIEHUS U

perucTpanvu 3JCMCHTAPHBIX YaCTHUII.

Kpyrusiit cron «@yHaameHTanbHbIe
B3auMozecTBusA. ENMHCTBO
¢bu3nvecKoil KapTUHBI MUPa»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

ITonroroska k EI'D. Pemenue
3aganuil EI'D. Mexanuka

56

ITonroroska k EI'D. Pemenue
3ananuil EI'D. MonekynsapHas
¢duznka

57

IToaroroBka x EI'D. Pemnrenue
3ananuii EI'D. Dnexrpoaunamuka

58

IToaroroska k EI'D. Pemenue
saganuii EI'D. Ontuka

59

IToaroroska k EI'D. Pemenne



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

sagauuii EI'D. CBeTOBBIE BOIHEBI

60

IToaroroska x EI'D. Oermrenue
3amannii EI'D. KBanToBas ¢usuka

61

Hrorosas KOHTpoJIbHAs paboTa

62

O6o06maromuii ypok. Posb pusuku u
aCTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTUYCCKOM, COIMAIbHON 1
ATUYECKOM cepax AesiTeTbHOCTH
YyeJoBeKa

63

O6o06maromuii ypok. Ponb u mecto
(DM3HMKH ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

O606maromuit ypok. Ponb
¢buznueckoil Teopuu B
(hopMUPOBaHHUH TIPEICTABIICHUH O
(bu3nuecKoil KapTuHEe MHUpa

65

O606maromuii ypok. Mecto
(bu3nuecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPECTABIECHUHN O IPUPOJIE

66

PesepBHeIil ypok. MarauTtHoe nose.
DNEeKTpOMarHuTHass NUHAYKLHS

67

PesepHbIit ypok. Ontuka. OCHOBBI
CHElUaJIbHON TEOpUHN
OTHOCHUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DneMEeHTbI ACTPOHOMHH U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» ®usnka, 10 knace/ Mskumes I'.51., byxosues Bb.b., Corckuit H.H. mox penakuueii [TapdentbeBoit
H.A., Axumoneproe obmiecTBo «M3maTenscTBO «IIpocBemenne»
» ®uswuka, 11 knacc/ Mskumes ['.J1., bByxosnes b.b., Yapyrun B.M. nox penakiueii [lapdhentreBoii
H.A., Axumonepsoe obmiecTBo «M3maTenscTBO «IIpocBemenne»

COopHuk 3anay 1o ¢uzuke. PeiMkeBrY

METOANYECKHUE MATEPUAJIBI 1JIAA YYUTEJIA

JKcIepuMeHT B 00y4eHNH (pr3KKe B IIKOJIE

Amnrepep O. Texnuka pusndeckoro s3xcnepumerTa M. 1962

OnpiTe B foMarnHel naboparopuu. bubnmmoreuka "Ksant" Beim 4.

lanenepmreiin JI.4., Xnesnukon [1.I1. JlabopaTtopus roHOTO duzuka. 1961

Maiiep B.B. IlpocTbie onbITH ¢ ynbTpa3zBykom. 1978

Maiiep B.B., Maiiep P.B. DnexkrpuuectBo: yueOHbIC KCIIEpUMEHTANbHBIE ToKa3aTenbeTBa. M. 2006
[yros B.U. u np. xcnepumeHT B puznke. DU3NUECKUI TPAKTUKYM.

Bypos B.A. u nip. JleMOHCTpaIMOHHBIE OTIBITHI 110 (pr3HKe. 6-7 KITacchl

Bypos B.A. u n1p. ®poHTanbHBIe SKCIEpUMEHTATBHBIE 3aJaHus 110 pu3uke. 6-7 Ki1acchl
®dpoHTaNBHBIE TA00OPATOPHBIC 3aHATHUSA 110 (PU3UKE B CpeHel 1mikoje. bypos B.A. u ap. [Tox pea. A.A.
IMokposckoro M. 1974

I'opes JI.A. 3anrMaTenbHBIC OMBITHI IO (PU3HKE

KostyHoBuu M.I". lomanauii skcriepuMenT 1o gusuke. 7-11 kimaccel

b. lonat ®usnka B urpax

JIeMOHCTpaIlMOHHBIHM SKCIIEPUMEHT 110 pu3uke B cTapiux kiaccax. Yacts 1. Yacts 2

XopomasuH C.A. JleMOHCTpallMOHHBIN SKCIIEPUMEHT 110 ¢pusnke. Onrruka. AToMHas Qusmka (CChlIKa
Ha IEKTPOHHYIO KHUT'Y)

Enbios A.B. ®ponTanbhble 1abopaTtopHble padoTsl o pusuke. 11 kinacc



CrenanoB C.B., Cmupnos C.A. JlabopaTopHbIii mpakTHKyM 110 ¢usuke. M. 2010

dusnveckuii SKCIEPUMEHT B 1ikoe. M. 1975

[Maxmaes H. M., H. U. [TaBnos, B. W. Teiyk. ®u3nueckuii 5KCIEPUMEHT B CPEAHEN LIKOJIE:
Kone6anus u Bomuel. KeanToBas ¢pusuka / H. M. IllaxmaeB,—M.: IIpocBemenne, 1991.
KoBrynoBuu M. I'. - Jlomamauii sxciepumenT 1o ¢usuke. 7-11 kmacest (bubnamoreka yuaurens
¢busukn) - 2007

Mertoauka o0y4deHus pusznuke

lopsukun E.H. MeToavka o0y4eHus Gpusuke

Towm 1. O6utue Borpocsl MeToauku. M. 1948

Tom 2. MeTonuka U TEXHHUKA 3KcriepuMenTa. M. 1948

Tom 3. OcHOBHBIE IeTaly YIPOIICHHBIX U CaMOJIENIbHBIX MPpHOOpoB. M. 1953

Towm 4. Pucynxu u geprexxn. M. 1955

Bpasepman O.M. Beuepa mo ¢pusuke B cpenneit mkone. M. [Ipocsemenne, 1969

Koran b.1O. PazmeprocTh puzmueckoit Benmmanuer. M. 1968

Jlanmaa U.41. 100 urp mo ¢uzuke. M. 1995

Jlanuna U.5. BreknaccHas pabora no ¢usuke. M. 1977

JlepmanToB B.B. Metoauka gusuku. M. 1935

MynTanoBckuii B.B. ®u3nueckne B3auMoIeiCTBHS U KapTHHA MUPA B IKOJIHHOM Kypce (pu3uku. M.
1977

MeTtomudeckunii cipaBouHUK yuurtens gusuku. M. 2003

Hecrannaptasie ypoku ¢usuku. Coct. C.B. bopopora. Bonrorpazu, 2000

Opexos B.I1., Ycosa A.B. Metoauka npenonaBanust guszuku. M. 1980

Opexos B.II. - Kone6auus u BosiHbI B Kypce GU3UKH CpeaHei mKomsl - 1977

Ceprees A.B. HaGnroneHus yyanuxcs mpyu n3ydeHud GU3MKK Ha TIEpBOH cryrenu ooyuenus. K. 1987
IllaTanos B.®. ®usuka Ha BCio ku3ub. M.-Cno, 2003

MCTO,I[I/IKa 06yquI/1;1 PCUICHUIO 3a1a4

Kamenkwuii C.E., OpexoB B.I1. Meroauka perienus 3a1a4 1o ¢pu3uke B cpefaHeit mkoje. M. 1971



Cemke A.U. - Hecrangapthblie 3afa4u o ¢usuke (B momoip yuuteno) - 2007

OnuMnuagHbeIe 3a0a49n

Benomunenxwuii C.H. - OnuMnuanasie 3a1aun 1o GU3KKe 115 yHalmuxcs AecaThiX kiaaccos - 2013

Kem0OpoBckuii-IloarotoButensHble_3aaud_K_onuMnuagaMm_no_¢usuke 1984

MADPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
HHTepHET-pecypChl: JIEKTPOHHbBIE 00pa30BaTeIbHbIC PECYPChI U3 €AMHON KOJUIEKIIUNH IIH()POBBIX
obpasosarenbHbIx pecypcos (http://school-collection.edu.ru/), katamora ®emepanbHOTO IIEHTPA
HHPOPMAIMOHHO-00pa3oBaTenbHBIX pecypco (http://fcior.edu.ru/): uadopmannonusie, MEKTPOHHbIE

YIPaKHEHUS, MYJIETUMENA PECYPChI, JIEKTPOHHBIE TECTHI


http://school-collection.edu.ru/)
http://fcior.edu.ru/)
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