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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 ypOBHS Ha YpOBHE CpeIHEro ooimiero oOpasoBaHus pazpaboTaHa Ha
OCHOBE TIOJIOKCHHM U TpPeOOBaHMM K pe3yjabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBbI,
npezncrasieHupix B @PI'OC COO, a takxke ¢ ydérom (eaepaibHON pabodeld MporpaMMbl BOCIIUTAHHUS U
KOHIENINK IpenoAaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX Oopranusanusx Poccuiickoit
Deneparun, peaau3yonnX OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Cogepxanue nmporpammsl 1o (u3MKe HampaBlieHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYUYHON KapTHHBI
mupa obyuatommxcs 10—11 kmaccoB npu oO0yueHnu ux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DOI'OC COO «k
IUITAHUPYEMbIM JIMYHOCTHBIM, TPEAMETHBIM U METANPEMETHBIM pe3yJibTaTaM OO0Y4YEHHUsI, a TAK)KE YUUTHIBACT
HEOOXOJUMOCTh peau3allii MEXIPEIMETHBIX CBsi3ed (UM3UKH C EeCTEeCTBEHHO-HAyYHBIMH Yy4eOHBIMU
npeaMmeramMu. B Hell ompenensioTcs OCHOBHBIE IIENM M3Y4eHHUS (U3UKM HAa YPOBHE CPEIAHEro OOIIero
o0Opa3oBaHus, IUITAHUPYEMbIe pe3yibTaThl OCBOCHHUS Kypca (U3UKU: JUYHOCTHBIC, MeETamlpeaMETHbIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma o pu3mKe BKIIOYACT:

e TUIAHUPYEMBIEC Pe3yJbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM YHCJE MPEIMETHBIE
pe3yNbTaThI MO rojiaM 00yUYeHUS;

e cofiepkanue yuyeOHoro npeamera «DOu3ukay mo rogam 00y4eHus..

du3rka Kak Hayka 0 Hanbosee OOIMMX 3aKOHAX MPUPOIBI, BRICTYIIAS B KAYECTBE YIEOHOTO MpeIMeTa B
IIKOJIEe, BHOCUT CYILIECTBEHHBIN BKJIA/l B CUCTEMY 3HaHUI 00 okpyxaromem mupe. [lIkonbHbIi Kype huznku —
CHCTEMOOOpa3yOIUil Al €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOIBbKY (DHU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IMPOILIECCOB M SIBICHUM, M3y4aeMbIX XUMHEH, Ouojorueit, ¢usuueckoil reorpadueit u
actpoHomueil. Vcmonb30BaHWE W AaKTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHHWI OIpENeNsIeT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B c(epe IHEpreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTy4YeHUs
HOBBIX MAaTEpUalOB C 3aJlaHHBIMH CBOWCTBAMH W Jpyrux. M3ydenue (M3MKM BHOCUT OCHOBHOH BKJAJI B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa oOydaromuxcs, B (GOpMUPOBAHUE YMEHHUI MPUMEHSTh
HAYYHBIH METOJ TO3HAHUS ITPH BHITIOJTHEHUH UMHU YI€OHBIX UCCIICIOBAHMM.

B ocHoBy Kkypca (u3MKHM U1 ypOBHS CpeHero oOmiero oOpa3oBaHUs IOJIOKEH Pl UIeH, KOTOopble
MOYKHO PacCMaTpUBaTh KaK MPHHIUIIBI €T0 MTOCTPOSHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SIBJISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BCeX pa3AesioB PU3NKH, BKIIIOUAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEll MaTepHal Kypca GU3NKH 00beJUHEH BOKPYT (PU3NUECKUX
Teopuil. BenymmmM B Kypce sBisiercss (OPMHpPOBAHHE TMPEICTABICHHNA O CTPYKTYPHBIX YPOBHSAX MAaTEpHH,
BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpenmnosiaraeT UCHOJIb30BaHUE I'YMaHUTApPHOIO MOTEHIMAIa
¢u3nUecKoil HayKH, OCMBICIIEHHE CBA3M DPa3BUTHUA (U3UKM C pPa3BUTHEM OOILIecTBa, a TaKxke C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M SKOJIOTHIECKUMH TPoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc (QU3MKU MpennojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPUII0KESHUN H3YICHHBIX TEOPUH M 3aKOHOB.

Hoes sronocuzayuu peaausyeTcss MOCPEICTBOM BBEJCHHUS 3JEMEHTOB COJAEP)KAHUS, MOCBSIIEHHBIX
9KOJIOTUYECKAM TIpoOIeMaM COBPEMEHHOCTH, KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHHKH W TEXHOJIOTHH, a
TaKxke 00CyXKAeHus Mpo0IeM pallMOHAIBHOTO PUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MacHOCTH.

CTep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpeAHEro oOLIero oOpa3oBaHUs SBISIFOTCS
¢usuueckue teopun (GpopMupoBaHHE MPEACTABICHUN O CTPYKTYype MOCTPOEHUsS (PU3NYECKOH TEOPHH, POJIH
(GyHIaMEHTAFHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O TPHUPOJAC, TPaHHIIAX
IPUMEHUMOCTH TEOPHM, 1151 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0/1 B Kypce (PU3UKH pealn3yercs Mpexk/ie BCero 3a CU€T opraHu3aluu
IKCHEPUMEHTAJIbHON JeaTenbHOCTH oOywaromuxcs. [lnsg  6a3oBoro ypoBHS Kypca (U3MKH — 3TO
UCTIOIB30BaHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB H JIAOOPAaTOPHBIX padoT,
KOTOpbIEe B Mporpamme 1o ¢u3uke OObeIWHEHBI B OOLIMI CIHMCOK YYEHHYECKHX MPAKTUYECKHX pPadoT.
Boinenenne B yka3aHHOM IepeyHe J1aOOpaTOPHBIX paboT, NPOBOAMMBIX [UIsl KOHTPOJS M OLEHKH,
OCYILECTBIISICTCS YYaCTHHUKAMH O0pa30oBaTEIbHOrO Mpollecca MCXOJs U3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHamieHus kabunera pusuku. [Ipu 3ToM obecrieunBaeTcs OBIaeHNe 00YIAIOMUMHUCS YMEHHUSIMU TIPOBOIUTH



KOCBEHHbIE HM3MEpPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OIBITOB II0
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

bonbioe BHMMaHue yAenseTcs pPELIEHHI0O pacu€THBIX M KadyecTBEHHbIX 3ajad. I[lpum stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJla4d C SIBHO 3aJaHHON (PU3NYECKON MOJIENbIO, MO3BOJISIOINE
IPUMEHATh U3yYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jielia Kypca, TaK U UHTErpupys 3HaHUSA
U3 Pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1aHUS Ha OOBSCHEHNE TPOTEKAHUS
(Gu3nUecKuX SBICHUH M NPOLIECCOB B OKPYXKAIOLIEH >KHU3HHU, TpeOyromue BbIOOpa (GpU3MUecKod Moaenu A
CUTYalluX NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBrM ¢ TpeboBanusamu GPI'OC COO k MarepraabHO-TEXHUYECKOMY 00ECIIEUCHUIO YIEeOHOTO
nporecca 0a30BbI ypoBeHb Kypca (DM3WKH HAa YPOBHE CPEIHEro 00Iero o0pa3oBaHUs JOJDKEH M3ydaThCs B
YCIOBUAX HPEIMETHOro KaOWHeTa (U3MKM WIM B YCIOBHSAX MHTETPUPOBAHHOIO KaOMHETa NpPEAMETOB
€CTeCTBEHHO-HAYYHOTO0 IMKiIa. B kaOuHere ¢u3uMku A0MKHO OBITH HeoOXxomumoe nabopaTopHOE
00opyI0BaHUE JUIsl BBIIOJIHEHUS YKA3aHHBIX B IporpaMMme Mo (U3uKe YYeHHYECKUX MPaKTUUYECKuX padoT u
JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCcTpanoHHoe 00opynoBaHue (OPMHUPYETCSs B COOTBETCTBMM C INPUHLUIOM MHHHMMAIbHOM
JOCTAaTOYHOCTH M OO0ECIEYMBAET IOCTAHOBKY IEPEUYHCICHHBIX B MpOrpaMMe IO (U3HKE KITFOUEBBIX
JIEMOHCTpalMi Ul UCCIIEOBAaHMsI U3Yy4aeMbIX SBJICHUN U MPOLIECCOB, IMIMPUUECKUX U (PyHIaMEHTaIbHbBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe OOOpYyHZOBaHUE IS YUYEHHYECKUX TPAKTHYECKUX paboT ¢(opmMupyercs B BUAC
TEMAaTUYECKUX KOMIUIEKTOB M OOEeCIeYMBaeTcs B pacuéTe OJHOrO0 KOMIUIEKTa Ha JIBYX OOyYaroIuxcs.
TemaTudeckne KOMIUIEKTHI J1a0OpPaTOpHOTO OOOPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX M3MEPHUTEIbHBIX CHUCTEM B
BUIe U(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GUUKU B 001LIeM 00pa30BaHUU SBIISIFOTCSA:

o popMHpOBaHNE UHTEPECA U CTPEMIICHUS O0YYAIOMMXCs K HAyYHOMY M3yYCHHIO NMPHPOJBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

e Pa3BUTHE TPEJICTABICHUH O HAyYHOM METOJE TO3HaHUS W (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOILIEHMSI K OKPYKAIOLIUM SIBJICHUSM;

o GOpMHpOBaHNE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTara M3y4YeHHs OCHOB CTPOCHHS MaTE€pPUU H
(byHAaMEHTaIBHBIX 3aKOHOB (PM3UKH;

o pOopMHpOBaHNE YMEHHU OOBACHATH SBICHHS C WCIOJIH30BAHWEM (PM3MUYECKMX 3HAHMNW M HAYYHBIX
JI0Ka3aTeNbCTB;

o popMHpOBaHKE TPEACTABICHUH O PO (U3UKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUM.

JlocTkeHne STUX Ieneil o0ecreunBaeTcsl peleHueM CIeIyomuX 3aad B Mporecce U3ydeHus Kypca
(GU3UKN Ha yPOBHE CPEAHEro 00IIero 00pa3oBaHMs:

e IpUOOpETEHNE CHUCTEMbl 3HAHUU 00 OOHmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsX,
BKJIIOYAs MEXAaHUKY, MOJIEKYJIAPHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U 3JIEMEHTHI
acTpopU3UKH;

e popMHpOBaHNE YMEHUN MPUMEHATh TEOPETHUECKUE 3HAHUS Ul 00bsICHEHHs (PU3NYECKUX SBICHUN B
NPUPOJIC U IS IPUHSTHUS MPAKTUIECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH,

e OCBOCHHE CIIOCOOOB pEIIEHUS Pa3lIMYHBIX 33734 C SBHO 33JaHHONW (U3MYECKOl MoJenblo, 3ajaad,
TI0JIPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/IaHue (PU3MUECKON MOJIENHN, aICKBATHON YCIIOBHSIM 3a]1a4H;

e TIOHUMaHUE (PU3UYECKHX OCHOB U MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOIOTMYECKHX
NPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEITY;

e OBJIaJIEHUE METOJIaMH CAMOCTOSTENILHOTO MJIAaHUPOBAHUS U MPOBEIEHUS (PU3UUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ WHTEpIpeTaInyd NHPOPMAIIUH, OTIPEICTICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yIbTaTa;

e CO3JIaHME YCJIOBUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIIE0BATENBLCKOM, TBOPUECKOM NesTETbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE CpeAHEro o0miero oOpa3zoBaHusl OTBOAUTCS 136
yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Tpennaraemselii B nporpamme no (u3MKe IepeueHb JaOOPaTOPHBIX U MPAKTHUYECKUX PAOOT SIBIIAETCS
PEKOMEHZOBaHHBIM, YUYUTENb JIelaeT BHIOOp NpoBeneHUs JTa0OpaTOpPHBIX PabOT U OMBITOB € Y4YETOM
WHIUBUIYAJIbHBIX OCOOCHHOCTEH 00yJarommxcs.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®du3uka — Hayka o npupoje. Hayuneie MeTObl TO3HAHMS OKpYyKarouero mupa. Posis skcnepumenTa u
TEOPHH B IIPOLiecCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (u3nyeckux SBICHUH M mporeccoB. Hayunwie rumores3bl. Pu3nyeckue 3aKOHBI H
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBUS.

Posnp 1 mecto pusuku B (OPMHPOBAHMU COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B MPAKTHUYECKOM
JESATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABMKEHHE. OTHOCUTEIIBHOCTH MeEXaHudeckoro naBmkeHus. Cumcrema oTcuéra.
TpaekTopus.

[lepemernienue, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIUU HAa OCH CUCTEMBI KoopauHaT. ClioKeHHe MePEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE NBUkKeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, yTH U IEPEMEILICHUSI MATEPUAIBHON TOYKU OT BPEMEHH.

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO TaICHMS.

KpuBonuneriHoe nBuxeHue. [IBH)KEHHME MATEpPHAIbHOM TOYKM IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJIYJIF0 CKOPOCTHIO. YTJIIOBas CKOpPOCTb, JIMHEWHas CKopocTh. Ilepmon u uactora oOpaiieHus.
LlenTpocTpeMUTENBLHOE YCKOPEHHUE.

TexHuueckue yCcTpoHCTBAa U MPAKTUYECKOE NPUMEHEHUE: CIIUJIOMETP, IBH)KEHHE CHApS/IOB, LICTIHbIE U
pEMEHHBIE IIepefayn.

Jlemoncmpayuu

Mogenb cucTeMBI OTCUETA, MILTIOCTPAlM KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY M TOPU30HTATIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHUS MEXKIY MYTSIMHU, MPOUJIECHHBIMH TEJIIOM 3a MOCIJIEIOBATEIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHocTH ["anunes. [lepssiii 3akoH HeroToHa. IHEpUHaibHbIE CUCTEMBI OTCYETA.

Macca Tema. Cuna. [Ipunnun cyneprnosuruu cwi. Bropoit 3akon HeroToHa 11st MaTepuaibHON TOUYKH.
Tperuii 3akoH HproTOHA 11 MaTepUanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl TpeHus (moxosi, ckojbxeHus, kaueHus). Cuia tpenus. Cyxoe Tpenue. Cuna TpeHUs

CKOJIB’KCHHA W CHJIa TPCHUA ITOKOA. KOB(b(I)I/ILII/ICHT TPCHUH. Cuna CONMPOTUBJICHUA NPU JABUKCHHUU TCJIa B
KHUAKOCTHU HUJIM Ta3€.

[ToctynarensHOE U BpalaTelbHOE ABMKEHHUE a0COIOTHO TBEPIOTO Tena.
MOMEHT CHJIbI OTHOCUTEIBHO OCcH BparieHus. [1neuo cumbl. YcioBust paBHOBeCHs TBEPIOTO TeNa.

TexHudeckue yCTpONCTBa U MPAKTHUECKOE MPUMEHEHHE: MOJLIUITHUKH, JIBH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SIBiIeHNE MHEPIIUH.
CpaBHeHHME Macc B3aUMOJICUCTBYIOIIUX TEN.



Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHeHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTrO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHnue ABM>keHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE M PE3MHOBOM 00pasie, OT UX
nedhopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKonbl cCOXpanenusn 6 mexanuke

NMiynbsc MaTepuaibHOM TOYKH (TeJa), CUCTEMBbI MaTEpUANIbHBIX TOUeK. MIMIysbCc CUIIBI U U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJIbca. PeakTUBHOE NBUKEHHE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckas sHeprust MaTepuanbHON TOUkH. Teopema 00 H3MEHEHUN KHHETHUECKON SHEPTUH.

[TorenuuanbHas oSHeprus. [loTeHumanpHas dSHeprust ynpyro JaedOPMUPOBAHHON  MPYKUHBIL.
[TorenuuanpHas sHEprys Teja BOJIN3U MOBEPXHOCTU 3EMITH.

[ToreHuuanbHble ¥ HEMOTEHUHUATIbHBbIE CUIBL. CBsI3b paOOThl HEMOTEHLHUATBHBIX CHUJI C HU3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOMN YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne YCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KONEpP, MPY>KUHHBIA MHCTOJET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON PHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3ydeHne abCOTIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThIl CHJIBI C W3MEHEHHEM MEXaHWYECKON OJHEpruy Tela Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Pa3nes 3. Mosekyasipuas puM3MKa M1 TEPMOAUHAMHUKA

Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KMHETUYECKOW TEOpUM U WX OINBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBuxkenue. duddysus. Xapakrep IBMKEHHS M B3aHMMOJCHCTBHS 4YacTHIl BemlecTBa. Mojaenu
CTPOCHHUSI Ta30B, JKUJIKOCTEH M TBEPIBIX TET M OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE JTHUX MOJIEIIEH.
Macca u pazmepsl mosnekyn. Konnuectso BemectBa. [loctostHHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mogenby uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpUU HJI€aTbHOTO
raza. AOCOJIOTHas TeMmIeparypa Kak Mepa CpeHed KUMHETHUYECKOW SHEPTUH TEIIOBOTO JBHKEHHS YaCTHII
raza. Illkama temnepatyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanpTona. M3ompormeccsl B HI€aTbHOM Ta3e ¢ TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYEeCKHEe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHE BemecTBa, (ororpaduu MOJEKYT OPTraHMYeCKHX
COEMHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUIKEHUSI.

Mognens onbita llTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mopenb, HUTFOCTpUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOILIME YPABHEHUE COCTOSIHUS UJI€aTbHOTO Ta3a, H30IPOLIECCHI.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3yXa B KIACCHON KOMHATE HA OCHOBE M3MEpEHU 00bEMa KOMHATHI, TaBJICHUS
Y TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoanHaMuueckasi cucreMa. BHyTpeHHSS 3Heprus TEpMOAMHAMUYECKOM CHUCTEMBI M CIIOCOOBI €€
u3MmeHenus. KommuectBo TemioTsl U pabota. BHyTpeHHsS 3HEprus 0JHOATOMHOIO HealbHOro raza. Bumbl
TEIUIONEPEau: TEIUIONPOBOJAHOCTb, KOHBEKLMS, U3JIydeHHE. YelabHass TEIJIOEMKOCTh BELIECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpPEAAYE.

[Tonstue 06 ammaGatHOM mpouecce. [lepBriil 3akoH TepMonuHamMuKH. [IprMeHeHHe MepBOTO 3aKOHA
TEPMOJMHAMUKH K u3omnpoleccam. ['paduyeckas nHTepnperanus padboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh IPOLIECCOB B MPUPOJIE.

TemoBbie MamuHbl. [IpuHIUIBL 1eHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPTUU B TEIIOBBIX
mamuHax. KoadduuueHnt mnosnesHoro neiictBus TteroBoi mammubl. [lukn Kapno u ero koadduumeHt
MOJIE3HOT0 ACUCTBUA. DKOJOTHUECKHE MPOOIEMbl TEINIOIHEPT€TUKH.

TexHuuyeckue ycTpolcTBa U NPAKTHUECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHErO CropaHusi, ObITOBOM
XOJIOAWIbHUK, KOHIULMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPrHM Teja TPU COBEPIICHUH PAa0OTHI: BBUIET MPOOKH U3 OYTBUIKK IOJ
NEICTBUEM CXKATOTO BO3]lyXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe myTEM TpeHus (BHACOJAEMOHCTpAIu).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Tejla Mpy TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHAeHcanus. Mcnapenue u kunenue. AOCOTIOTHASE U OTHOCUTEbHAS BIAKHOCTh
Bo3ayxa. HacelenHslil nap. YaenpHas TemoTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT
JTaBJICHMUSL.

Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHM30TPONMsS CBOWCTB KpucTayuioB. JKunkue
kpuctayibl. CoBpeMeHHble MaTepuanbl. [lnaBneHne u Kpuctaimuzanus. Y7elbHas TeIJoTa IUIaBJIEHUS.
Cybnumarusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHUuecKkue yCTpoWcTBa M INPAKTUYECKOE NPHUMEHEHHUE: TUIPOMETP U IICUXPOMETP, KaJOpPUMETP,
TEXHOJIOTHH MOIY4YEHHs COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu NoHWKEHHOM JaBICHUHU.

CrocoOb1 U3MEpeHUs BIAKHOCTH.

Habmionenne HarpeBaHus M IUIaBICHHUS KPUCTAJUIMYECKOTO BELECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3TyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

Onextpuzauus Tell. OJjeKkTpuueckuid 3apsan. /[IBa Buaa snexkTtpuueckux 3apsaoB. IIpoBoanukwy,
JURJIEKTPUKY U TIOTYIMPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

Bsaumonerictue 3apsanoB. 3akoH Kynona. ToudeuHslil 27€KTpUUECKUN 3apsal. DJIEKTPUYECKOE IOJIE.
HanpsbxkéHHocTes  2nexkTtpuyeckoro mnois. [IpuHOMN Cynepno3unuMu — JIEKTPUYECKUX ToJIeld. JInmHum
HANPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cumn anextpocrarnueckoro mois. Ilorenmuman. PasHocte morennmanoB. IlpoBogHukm wu
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{ManeKTpuueckas MpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpA. DHEPTHsS 3apsiKEHHOIrO
KOHJIEHCATOopA.



TexHudueckne  yCTpOMCTBAa M IPAKTUYECKOE  IPUMEHEHHE:  BJIEKTPOCKON,  DIJIEKTPOMETD,
DIIEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHUE ODIIEKTPONPUOOPOB, KOHACHCATOp, KOMUPOBAJIBHBINA arapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

VYcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

BzaumopeicTBue HadIEKTPU3OBAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I1OJIE.

DIIEKTPOCTATUYECKAs 3AIUTA.

JMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUBJIEKTPUUECKOU MTPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DJIEKTPUUYECKHUI TOK. YCIOBUSl CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mcrounuku toka. Cuna Toka.
ITocTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 11 ydacTka Heru.

DJIEKTPUYECKOE  CONPOTHUBIICHHE. YJIEJIbHOE CONpOTHBIEHHE BewiecTBa. IlocienoBarensHoe,
napajuieJbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIAsA CUJa U BHYTPEHHEE COIMPOTHUBIICHHE HMCTOYHMKA TOKa. 3akoH Owma I TOJHOM
(3amMKHYTOM) 2eKTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

DJNIeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAJIOB. 3aBHUCHUMOCTh COINPOTHBJICHHUS METAIOB OT
teMriepaTypbl. CBepXIIPOBOAUMOCTb.

DNeKTpUUYeCKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass W MpPUMECHas MPOBOAUMOCTH MONXYHNpOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUII TOK B PAcTBOpax M PaCIUIaBaX dJEKTPOJIUTOB. DIEKTPOJIUTUUYECKAS AUCCOLIMALIMS.
DIEeKTPOIH3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHU4YeCKHe yCTPOMCTBA M MPAKTUIECKOE MPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT, UCTOYHUKU
TOKa, JJIEKTPOHArpPEeBATEIbHBIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP COMPOTHBICHUS,
BaKyyMHBIN JHOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIMPOBOJHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOMIAJM IONEPEUYHOIO
CEYCHHS U MaTepuaa.

CMmeniaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue SIeKTPOABMKYIIEeH Cuiabl. KOpoTKoe 3aMblKaHWE TajdbBaHUUYECKOTO JJIEMEHTa U
OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne smeKTpoABMKYIIEH CUIThl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H

Wzydenue kypca ¢pus3uku 6a3oBoro ypoBHs B 10 Kitacce OCYHIECTBISETCS ¢ YIETOM COJEPIKATEIBHBIX
MEXIMPEAMETHBIX CBSI3€l C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemnvie nowsamusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJICHHE,
Hay4yHBId (akT, TUMOTe3a, (Qu3MUeckas BENUYMHA, 3aKOH, TEOpHs, HAOIIOEHUE, OKCIEPUMEHT,
MOJIEIMPOBAaHUE, MOAEIb, U3MEPEHHUE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHUH, JIMHeHass QyHKIHs, napaboia, runepboa, ux rpapuKu
U CBOICTBAa, TPUTOHOMETPUYECKUE (PYHKUMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMU HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe ABWKEHHE B KMBOM mpupozae, IudQy3us, OcMOC, TEIUIOOOMEH IKUBBIX
OpraHU3MOB (BH/IbI TEIUIONEPEIAUYH, TEIVIOBOE PABHOBECHE), JJIEKTPUUECKUE SIBICHUS B dKUBOU NIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, MXUJIKOCTEM W Ta30B, JJIEKTPUYECKUE CBOMCTBA METAJUIOB,
JNEKTPOIMTUYECKAs IUCCOLIMALINS, TAJIbBAHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: npeodpa3oBaHUE JBUKEHUH C HCIIOJIB30BAaHUEM MEXaHU3MOB, YY4ET TPEHUS B TEXHUKE,
NOJUIMITHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHHsS HUMIIyJIbCa B TEXHUKE (pakera, BOAOMET WU ApyTue),
JIBUTaTellb BHYTPEHHErO0 CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAMIBHHMK, KOHAMUIMOHEP, TEXHOJOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpUAIOB, U  HAHOTEXHOJIOIMH,
JIEKTpOCTaTUYecKas  3allluTa,  3a3eMJICHHE  3JIEKTPOIpUOOpOB,  KCEPOKC,  CTPYHWHBIM  MpHUHTED,
3JIEKTpOHArpeBaTeibHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. daekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpoMacZHUMHAA UHOYKYUSA

[TocrosiHHplE MarHuThHl. B3auMoIeHCTBHME IOCTOSHHBIX MarHuTOB. MarauutHoe mosie. Bektop
MarHuTHOW MHAYKIUU. [IpuHIUII Cynepno3suuuy MarHUTHBIX NOJIEH. JInHMKM MarHuTHOM MHAyKuuu. Kaptuna
JIMHUM MarHUTHOM MHAYKLHHU I0JI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJsie MpOBOAHMKA ¢ TOKOM. KapThHa JIMHUN MHIAYKIMM MarHUTHOTO MOJS JUIMHHOTO
IOPSIMOrO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO IIPOBOJHHUKA, KAaTyIIKM C TOKOM. OmnelT Opcrena.
B3anmoneicTere MpOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIlPABJICHUE.

Cuna JlopeHua, e€ MoAyiab M HampaBieHHe. JIBH)KEHHME 3apsyKEHHOW YacTHULbI B OJHOPOJHOM
MarHuTHOM nose. PaGorta cuisl Jlopenna.

SIBneHue 3MeKTPOMarHUTHON MHAYKUMU. [IOTOK BekTOpa MarHMTHONM WHAYKUHU. DIEKTPOJBUKYIIas
CWJIa MHAYKIIMU. 3aKOH IEKTPOMarHuTHOM HHAyKkun dapanes.

BuxpeBoe snexTpuueckoe moje. DJIEKTPOABMIKYIIAS CUIa MHIYKIUU B IPOBOAHMKE, JBHXKYLLEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuyeckue ycTpoWCTBa U TNMPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHbIE MAarHUThI, 3JEKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTENN AIEMEHTAPHBIX YaCTHIL], HHAYKIIMOHHAS TIE€Ub.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBHUKYIIEN CUIIBI HHAYKIIMHM OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKA.

SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

HccnenoBanue JeCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.



HccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€OAHUS

Konebarenbnas cucrtema. CBoOOAHBIE MeXaHUYecKue Koebanus. [lapmonndeckue konedbanus. [lepuon,
4acToTa, aMIuIuTyna u ¢asza kojeOaHui. [IpykuHHBI MasTHHUK. MaTeMaTHYeCKUN MasTHUK. YpaBHEHHUE
rapMOHUYECKUX KojeOanuii. [IpeBpaienne sHepruu Npu rapMOHUYECKUX KOJICOaHUX.

Konebatenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHHIE KOJEOaHUS B HI€aTbHOM KOJIeOaTelbHOM
KOHTYype. AHaJIOTHA MEXIy MEXaHHYECKHMHU M 3JEKTPOMAarHUTHBIMU KojeOanusimu. Popmyna TomcoHa.
3aKOH COXpaHEeHHsI SHEPTUU B UI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBieHue O 3aTyxaroIuX KoyeOaHWsAX. BhIHYXIeHHbIE MexaHudeckue konebanus. Pe3oHanc.
BbiHyX1eHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[TepemenHbIil TOK. CUHYCOUIAIbHBIN TEPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMILTUTYIHOE
U JCHCTBYIONIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBoacTBo, niepenava u MOTPEOICHUE AIEKTPUICCKONW SHEPTUU. DKOIOTUICCKUE
PUCKM TIpU IPOU3BOACTBE 3IIEKTposHepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUHU B IOBCEIHEBHOU
KU3ZHHU.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: SJIEKTPUYECKUM 3BOHOK, TE€HEpaTop
NIEPEMEHHOT0 TOKA, JINHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJieOaTenbHOM cucTeMbl (IPYKUHHBIN WM MAaTEMAaTUYECKUN MAsTHHK).

HaGuronenne 3aryxaromux KojJeOaHuu.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJI€OaHUI.

Hab6mronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMmsl  (3aBUCUMOCTH CHUJIBI TOKA M HANpPSDKEHUS OT BPEMEHH) JUISl AJIEKTPOMArHUTHBIX
KoJIe0aHui.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPa, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpa.

Mogenb TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCHMOCTH TEpUOAa MaJlbIX KoJeOaHWW Tpy3a Ha HUTH OT JUIMHBI HUTH U MACCHI
rpysa.

HccnenoBanue NEpeMEHHOr0 TOKA B LIENU U3 MOCIEN0BATEIBHO COCIUHEHHBIX KOHIEHCATOPA, KaTyIIKU
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckrue BOJIHBI, ycloBHUsl pacnpocTpanenus. Ilepuoa. CkopocTh pacnpocTpaHeHHs] U JUIMHA
BouiHEL. [lonepeunsie u mpoaoibHbIE BOMHBEL. HTepdepeHius u nudpakiius MEXaHH4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHUTHbIE BOJHBI. YCJIOBHUS M3IyY€HHUs SJIEKTPOMArHUTHBIX BOJH. B3anmHas opueHTanus
BekTOpoB E, B, V B anekTtpomaruutHoii BonHe. CBoMCTBa AJIEKTPOMAarHWTHBIX BOJIH:  OTpPakKeHHUE,
npesoMIIeHue, nosipuzanus, Auppakuus, uarepdepernns. CKopocTb AEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JTUArHOCTHKA B TEXHUKE U MEJULIMHE, pajap, paIuonpuéMHIK, TeeBU30p, aHTeHHa, Tenedon, CBU-nieus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIBbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KOIeOaHHH.

HccnenoBanue CBOWCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXXEHWE, IMPEIOMIICHHE, TMOJSpU3aLMS,
nudpakuus, “HTepdepeHIus.



Tema 3. Onmuka

I'eomerpuyeckas onrtuka. IIpsmonnHelHOe pacnpocTpaHEeHUEe CBeTa B OJXHOPOIHOM cpene. JIyd cBera.
ToueuHbI HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.

[Ipenomnienue cBeta. 3aKOHBI IpeIOMIIEHUS cBeTa. AOCOIOTHBIN Moka3artenb npenomieHus. [lonnoe
BHYTpEHHeE oTpakeHue. [IpeaenbHblil yro oJIHOro BHyTPEHHETO OTPAYKEHUS.

Hucniepcus cera. CroxkHbINM cocTaB Oenoro cBera. L[Ber.

Cobuparomue U paccenBaromue JUH3bl. ToHKass nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CUIIa
ToHKOM nuH3bL. [locTpoeHne n300paxkeHUil B COOMPAIOIIMX W paccerBaroUMX JuH3aXx. DopMyna TOHKON
JIMH3BI. YBENUUCHHE, JaBaeMOE JTMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wuatepdepenmms cera. KorepeHTHbIE HUCTOYHUKU. YCIOBUS HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. HudpakmuonHas pemérka. YcioBue HAOMIONEHHUS TJABHBIX MaKCUMYMOB IIpH
NaJIcHU MOHOXPOMATHUECKOI0 CBeTa Ha JU(PPAKIUOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUuyecKkue yCcTpOWCTBAa U MPAKTHUECKOE MPUMEHEHHUE: OYKH, Jymna, oToamnmnapar, MPOCKIIMOHHBII
anmnapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PelIETKa, MOJISPOHI.

Jlemoncmpayuu

[TpstmonuHEeHOE pacipocTpaHeHne, OTpaKeHUe U mpenoMieHne cBeta. Onruueckue npudopsl.

[TostHOE BHYTpeHHEe oTpakeHrne. MoJienb CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIINN CBETA.

Habmonenue nudpaknuu cera.

Habmronenue nucnepcuu cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIIETKY.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepeHnue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB N300payKEHUH B JIMH3AX.

Habmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCHTEIBHOCTH

I'paHMnBl  NPUMEHMMOCTH  KJACCUYECKOM  MexaHuWKW. IlocTynmaTel  cnenuanbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMe, INPUHIUI OTHOCUTEIBHOCTH
DWHIITEHHA.

OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPALLEHUE JITHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPTUs OKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®ortonsl. Dopmyna [Inanka cBs3M 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OtkpeiTne u uccnenoanue ¢oroddpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oToddekra.
VYpaBuenne DitnmteitHa 175 hotodddekra. «KpacHas rpanuiay Gorodddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M TNpPAaKTHUYECKOEe NpUMEHEHHue: (OoTodrneMeHT, (HOTOAATUMK, COJHEUHAs
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTosddexra.

CBeTOoauOI.

Conneunas Oatapest.



Tema 2. Cmpoenue amoma

Monenps atoma Tomcona. OmnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapHas Mozienb aToma.
[Toctynatsl bopa. M3nyuenune u norsomieHne GOTOHOB MPU MEPEXOJE aToOMa C OAHOTO YPOBHS SHEPIHU Ha
npyroi. Buzasl cnektpoB. CriekTp ypOBHEN SHEPIUM aToOMa BOJOPO/a.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoiinsa. KopnyckynspHO-BOTHOBOW JTyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPalbHbIM aHaau3 (CIEeKTPOCKon ), J1asep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue muHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE PaiMOaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuro coctaBa paJMOaKTUBHOTO u3nydeHus. CpoiictBa anbga-, Oera-, ramma-
u3yyeHus. BnusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTHEe mpoToHa U HeWTpoHa. Hyknonnas mopnens snapa [eitsenOepra—VBanenko. 3apsn sapa.
Maccosoe uucio sapa. M3otomnsl.

Anbda-pacnaa. DJEKTPOHHBIM M MO3UTPOHHBIA  Oera-pacman. l'amma-uszmydenue.  3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 AAED.

SAnepubiii peakrop. Tepmosnepublii cunte3. IIpobirembl W NepCEeKTUBBl SAEPHON HSHEPrETHKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHudeckne yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHHE: JTO3MMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6omba.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [IpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Connie. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE31bI, MX OCHOBHBIC
XapaKTepUCTHKU. J/lnarpaMma «CIEeKTpalbHbIN KJIacC — CBETUMOCTBY. 3BE3/bI [IIaBHOW MOCIIEI0BATEILHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTb» JIJIs 3BE3]] IJIaBHOM MOCIe10BaTeNbHOCTH. BHYyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUH U ABoonnN CoHIA U 3BE3/1. DTanbl )KU3HU 3BE3.

Mnineunsiit [Iyte — Hama [Manaktuka. [lomoxenve n aukenne CosHia B ['anaktuke. Tunel rajlakTuk.
Paguoranaktukuy u kBazapsl. YEpHbIE NBIPHI B SApaxX ralaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. PaszOeranue ramaktuk. Teopust Bbonbiioro
B3pbIBa. PenukToBoe n3ityueHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmioneHuss HEBOOPYKEHHBIM TJIA30M C HCHOJIb30BAHMEM KOMITBIOTEPHBIX MPUIOKCHUN JUIS
OIpeNIeNIEHUs] TOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi CeBepHOro
MOJIYIIApUSL U IPKUE 3BE3MBL.



Hab6mronenus B reneckon JIynsl, utaner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHUECKOM, COIMATIbHON M ATHYECKOUN cdepax
NeSITeIbHOCTH YEJIOBEeKa, POJIb M MECTO (PU3MKH M aCTPOHOMHUH B COBPEMEHHOM HayYHON KapTHHE MHpPA, POJIb
¢duznueckoil Teopun B (POpMHUPOBAHUU MPEICTABICHUN O (PU3MUECKOH KapTHHE MHpa, MECTO (pU3UYECKOU
KapTUHBI MUpPa B 00ILEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Wzydenne kypca ¢pus3nku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISETCS ¢ YYETOM COJIEPIKATEIBHBIX
MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu MaTeMaTHKU, OMOJIOrHH, XUMHUHU, Freorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBS3aHHbIE C H3YYEHMEM METOJOB HAy4yHOI'O IIO3HAHUS: SIBJICHUE,
Hay4yHbld (akT, TUNOTe3a, (Qu3nueckas BeIWYMHA, 3aKOH, Teopus, HaAOIIOJEHNE, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHUe CHUCTEMbl YpPaBHEHUM, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HUX IPOEKIUM Ha OCHU
KOOpJMHAT, CJOXXEHHE BEKTOPOB, MPOU3BOAHBIC JJIEMEHTApHbIX (QYHKIMHA, MPU3HAKA TMOAOOHS
TPEYroJILHUKOB, OTPEIEICHUE TUIOMAN TUIOCKUX UTYp 1 00BEMa Tell.

buonocus: snexTpuyeckue sSBICHUS B KUBOM IpHUpoJie, KoneOaTeNlbHbIE JABMKEHUS B )KUBOU MPHUPOJE,
ONTUYECKHUE SIBJICHHS B )KUBOU MPUPOJIE, NEHCTBIE paJuallii Ha KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE AaTOMOB U MOJEKYJ, KpUCTalLIM4ecKass CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa30oBaHus KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

l'eoepaghus: marHuTHBIE TONMIOCAa 3€MJIH, 3aJI€)KW MarHUTHBIX PyA, (OTOCHEMKA 36MHOU MMOBEPXHOCTH,
pe/ICKa3aHue 3eMJICTPSICEHUN.

Texnonoeus: MAHUM ~ BJEKTpOIlEpeady, TEHEepaTop  IMEPEMEHHOIO0  TOKa,  3JEKTPOIBUIATENb,
WHAYKIMOHHAS TeYb, pajap, paaiuonpuéMHUK, TeIeBU30p, aHTeHHa, TenehoH, CBU-neub, npoeKIMOHHBIH
ammapar, BOJIOKOHHAs ONTHKA, COJTHEYHAs OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeamera «®dusmka» Ha ypoBHE cpeaHero oOmiero ooOpasoBaHusi (0a30BBIN
YPOBEHB) JIOJDKHO OOECIEUUTH JOCTHKEHHE CIEAYIOIIUX JHMYHOCTHBIX, METANPEIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHbIX PE3yJIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNabTaThl OCBOCHMs yuyeOHOro npeamera «Dusuka» AOIKHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEW IO3WIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TMO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCHUICKOro OOIIeCTBA, pacUIMpEHHE JKU3HEHHOTO ONbITa U  OIbITa
JESATENIbHOCTH B MPOIIECCe Peaanu3alii OCHOBHBIX HAIPaBJIEHUN BOCIIUTATEILHOMN AE€ATEIbHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaskIaHCKOro BOCHHUTAHMA:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMK OOYYAIOLIETroCsi KaK aKTUBHOTO M OTBETCTBEHHOTO WiEHA
poccuiickoro oOIIecTBa;

HNPUHITHE TPATULMOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESITENLHOCTh B MHTEpPECAX TPakJaHCKOTO OOIeCTBa, y4acTBOBATH B
CaMOYIpaBIIEHUU B 00pa30BaTeNbHON OpraHu3aluu;

YMEHHME B3aMMOJECICTBOBATh C COLMUAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKUUAMU U
Ha3HAYCHHEM;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXK1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00JaCTH
(U3KMKYU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS,

CHOCOOHOCTh OIIEHWBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYICh HA MOPaJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B I€ATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOIIEHHE K MUY, BKJIIOYask 3CTETHUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETro (pusrueckon
HayKe;

5) TpynoBoro BocnuTaHus:

MHTEPEC K pa3InyHbIM chepam mpodeccnoHanbHON AEeITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM € (PU3UKOI
U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymiel nmpodeccuu M pearn3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMIO U caMOOOpa30BaHUIO B 007acTU (PM3HMKU HA MPOTSHKEHUH
BCEH KU3HHU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHME IJIOOATLHOTO XapakTepa SKOJIOIMYECKHUX
npooiewm;

IJJAHUPOBAHUE M OCYIIECTBICHHE JEWCTBUU B OKPYKAIOWIEH CpeAe Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paciMpeHHe ONbITa JesITeNbHOCTH SKOJIOTHUYECKON HAaNpaBI€HHOCTH HA OCHOBE MMEIOIUXCS 3HAHUH 1O
dusuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHUSA
buznyecKoil HayKu;

OCO3HAaHHME LIEHHOCTH HAay4yHOW JEsTEeIbHOCTH, TOTOBHOCTb B TMpOLIECCE H3Y4YECHUS (UBHKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:



CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATh MPOOIIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEIATh LENN NESATENbHOCTH, 331aBaTh apaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbiBaTh IUIAaH pEUICHHA MPOOJEeMBI C YYETOM aHAIM3a HUMEIOIIUXCS MaTepHAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AEATEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJITATOB LEJIM, OLIEHUBATh PUCKU
MOCJIEJICTBUM J1€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATE pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOIO U KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3sBUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU U METOAaMU (PU3NUECKOI HAyKH;

BJIQJIETh HaBBIKAMU Y4eOHO-MCCJEI0OBATEIbCKOW U TMPOEKTHOM JesTeNIbHOCTH B o0nacTu (pu3mkw,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pELIeHHS 33434 (U3NIECKOTrO
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [T03HAHMS;

BJIQJIETh BUAAMHU JESITEIBHOCTH IO MOJYyYEHUIO0 HOBOTO 3HAHMS, €r0 MHTEPIpPETaluu, IPeoOpa30BaAHUIO
U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX CUTYAIHsIX, B TOM YUCIIE MPU CO3AaHUN YU4EOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3a/ady, BBIIBUraTb TUIOTE3Y €&
pELIeHUs, HAXOAUTh apryMEHThI JJI J0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh NapaMeTpbl U KPUTEPUU
pelieHus;

AQHAJIM3UPOBATh IIOJYYEHHbIE B XOJ€ PEIICHUs 3aJauyd pe3yjbTaTbl, KPUTHUYECKH OLICHHBATh HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YUCIE MPHU
U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NIEPEHOCUTh 3HaHUS N0 (pU3HMKE B IPAKTUUECKYIO 00IaCTh XKUZHEACSITENbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBI/IBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTb NPOOJIEMBI U 33J]auH, JOMyCKalOI1e aJbTepHATUBHbIEC PELICHHUS.

Padora ¢ undpopmanmeii:

BJIaJICTh HaBbIKAMM MOJIy4eHUs] HHPOPMAIUK (PU3HMUECKOTO COJIepKaHHsI U3 MCTOUHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO  OCYILECTBJISATh IIOUCK, aHajiM3, CHCTEMAaTH3alldi0 W HHTEpHpeTanuio HHPOopMauu
pa3INYHBIX BUAOB U (POPM IpPEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OpMALIHH;

UCMOJIb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTMH B pELICHUU
KOIHUTHBHBIX, KOMMYHHKAaTUBHBIX W OpPraHU3allMOHHBIX 3a/1ay C COONIOJCHHEM TpPeOOBaHUN APrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBl, pecypcocOepexeHns, MpaBOBBIX U AITHYECKHUX HOpPM, HOPM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpKaHUS B pPa3IMYHBIX Qopmarax ¢ Yy4€TOM Ha3HA4YeHHUs
uH(pOpMallK U 1IeJIEBOM ayIUTOpUH, BEIOMpasi ONTUMANIbHYIO (OpMY MPEACTABICHUS U BU3YyaJU3alINH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHIyaIbHON paboThI;

BbIOMpaTh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBUHM € y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaXKJ0Tr0 WIEHA KOJIJIEKTUBA;

NPUHUMATH €11 COBMECTHOW JAESITEeIbHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBATH ACUCTBUS MO €&
JOCTH)KEHUIO: COCTAaBJIATH IJIaH JCHCTBHMA, paclpenesiaiTh POidu C y4ETOM MHEHHUH YYaCTHHKOB, 0OCYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJIOT0 y4YaCTHHKAa KOMaHIbI B OOIIMHA pe3yapTaT o
pa3pabOTaHHBIM KPUTEPHUSIM,



IpeJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH, IIPAKTHYECKON
3HAYUMOCTH;

OCYILECTBIIAATh MO3UTHUBHOE CTPATETMYECKOE IOBENACHHE B PA3IMYHBIX CHUTYalUAX, IPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENIBHYIO JESITEIbHOCTh B 00JaCTH (PU3MKM M aCTPOHOMMUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITHUPOBATH COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIBHO COCTAaBIIATH IIJIAH PELICHMS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIAH BBITOJHEHUS
IIPAKTUYECKON pabOThI C yUETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEAIIOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIAULMU B 00JacTU (GU3UKHU, TOCTOSTHHO MOBBILIATH
CBOI1 00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH COOTBETCTBUE
Pe3yJIbTaTOB LIEISAM;

BJIaJ€Th HAaBbIKAMHU IIO3HABATENbHON peQIieKCMH KaKk OCO3HAHMS COBEpLIAeMbIX JACHCTBUI U
MBICJIUTENIbHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [Tl OLICHKH CUTYAIH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINA3€E PE3YJILTATOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mnpouecce nocTukeHHs JTUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOrpaMMbl MO (DU3MKE JUIsl YPOBHS
cpenHero o0miero o0pa3oBaHUA Y OOYYAIONIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIM WHTEJUICKT,
npenonararomui copMUpOBaHHOCTb!

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh
HalpaBJIEHUs Pa3BUTHUS COOCTBEHHON 3MOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJINpPOBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
HOBEJICHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOLMOHAIBHBIM HU3MEHEHUSM U HPOSBIATH M'MOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAalLlMM, BKJIKOYAIOIIEH CTPEMJIEHHE K JIOCTHIKEHUIO LENM U YCIEXy, ONTHMHU3M,
WHUIIMAaTUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh AMOILMOHAIBHOE COCTOSHUE JPYTHX, YUUTHIBATh €r0
IIPU OCYIIECTBIIEHUU OOIIEHUSI, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOLICHUS C JIPYTMMH JIIOJbMH,
3a00TUTbHCS, POSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyudenus B 10 kJjacce rnpeiMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh y O0YJAIOIUXCSA YMEHUI:

JEMOHCTPUPOBaTh Ha IpHUMeEpax pojib U MecTo (UMK B (POPMHPOBAHMM COBPEMEHHOW HAy4YHOUH
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM EATENBHOCTH JIIOJIEH;

YUNTHIBaTh TPAHULIBI TPUMEHEHHUS M3Y4YEHHBIX (U3MUYECKHX MoJeleil: MaTepuajgbHas TOYKa,
UHepIaibHas cUcTeMa OTcyéTa, aOCOJIOTHO TBEPIOE TENO, HMICANbHBIA ra3, MOJENM CTPOEHHUS TIa30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AIEKTPUUYECKUH 3apsii IPpH pelieHnn GU3NIECKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (IIPOIECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIADHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA U DJIEKTPOJMHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JABIKEHHE, CBOOOJHOE NaJeHHe Tel, IBMKEHHE 110 OKPYXHOCTH,
UHEpLUs, B3aUMOAEHCTBHE Tel, JU(PPy3us, OpOYHOBCKOE JABMKEHHE, CTPOECHHUE >KUIKOCTEH M TBEPABIX Tell,
U3MEHEeHHe 00bEMa Tell MPH HarpeBaHWU (OXJIAXIECHUH), TEIUIOBOEC pAaBHOBECHE, HCIApEHUE, KOHIEHCAIUs,



IJIaBJICHUE, KPUCTAILIN3ALMS, KATIEHHUE, BIIAXKHOCTh BO3/1yXa, OBBILICHNUE JTABJICHUS ra3a IPU €ro HarpeBaHUuu
B 3aKpBITOM COCYZAE, CBSI3b MEXJYy IapaMeTpaMHM COCTOSIHMS ra3a B HM30IPOLECCaX, AIEKTpU3aALUs Tell,
B3aMMO/ICHCTBUE 3aPSI0B;

ONHKCBHIBATh MEXAHWYECKOE [BI)KEHHE, HCIONB3Yys (U3MYECKHE BEIWYMHBI: KOOpAWHATA, IyTbh,
NEepEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, HWMIIYJIbC Tela, KHUHETUYECKas DJHEprus,
NOTEHIMAJbHAS PHEPTusi, MEXaHWdeckas pabdoTa, MEXaHWYecKas MOIIHOCTb, NPH OMHCAHUH IPABUIHHO
TPaKTOBaTh (U3NYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIbI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETMYMHAMU;

ONKCHIBATh HM3y4YEHHBIC TEIUIOBbIE CBOMCTBA TEJl M TEIUIOBBIC SBJICHUS, HCHONB3YS (PU3NYECKUE
BEJIMUMHBI: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHsISI KHHETUUECKAsi SHEPIUsl XaOTUYECKOTO IBUKEHUS MOJIEKYJI,
CpeIHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTpPEHHSs OJHeprus, paboTa rasa,
KOO(QHUIMEHT TOJE3HOr0 JEeHCTBUS TEIUIOBOTO JIBUTAaTeNs; IpPH OINWCAaHWM TPABHIBHO TPAKTOBATh
¢bu3nyeCKUit CMBICIT HCIOJNb3YeMbIX BEJIMYUH, UX OOO3HAYEHHS U EAUHHIIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU BEITUYHHAM;

ONKCHIBATh HM3YYCHHBIC SJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUYECKHE SIBICHUS (IIPOLIECCHI),
UCTIONB3YSl (DPU3MYECKHE BEIUYMHBL: DJCKTPUUYECKUN 3apsijl, SJIEKTPHUYECKOE I0JIe, HANpsHKEHHOCThH IO,
MOTEHIIMaN, pPa3HOCTh IOTEHUHMANOB; MpPH OMNHCAHUM NPABHIBHO TPAKTOBAaTh (DU3MUECKUA CMBICT
UCIIONIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS M EIUHUIBI, YKa3blBaTh (POPMYIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3UYECKYI0 BEJIMYMHY C IPYTUMU BEINYUHAMM;

AHATM3UPOBATH (PUZUYECKUE TIPOIIECCHI U SIBICHHUS, UCTIONB3Ys (DU3MUYECKHUE 3aKOHBI M MPUHIUIIBL: 3aKOH
BcemupHoro Tsarorenus, |, Il u Il 3akonsr HbroTOHa, 3aKOH cOXpaHEHMsSI MEXaHUYECKOW SHEpruu, 3aKOH
COXpPAHEHHUsI HMITYJIbCa, MPUHLHUII CYNEPIO3UIMN CHJI, HPHUHLMI PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIECTBA, a30Bble 3aKOHBI, CBS3b CpeaHEN
KMHETUYECKOW SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYT C aOCONIOTHOM TeMIepaTypoil, MepBbli 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsaaa, 3aKkoH KyloHa, IpUITOM pas3iinyaTh CIOBECHYIO
bopMyITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IMPHUHIMIIBI AEMCTBUS MalllMH, NPUOOPOB U TEXHUUECKUX YCTPOWCTB; pa3inyarhb
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOMN YKHU3HU;

BBITMOJHATh AKCIEPUMEHTHI 10 HUCCIIEIOBAaHUIO (PU3NYECKUX SBJIEHUN U MPOLECCOB C MCIOIb30BAaHUEM
OpSAMBIX M KOCBEHHBIX HM3MEpEHHH, mpu 3ToM (OpMYIMpOBaTh MpobieMy/3afady M THIOTe3y y4eOHOTro
9KCIIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOT0 000py10BaHUs, IPOBOJUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEIMYMH, INPU O3TOM BHIOMpATh
ONTUMAJILHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHUIA;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BETMYMHAMHU C HCIIOIb30BAaHUEM MPSMBIX U3MEPEHUH,
IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBHCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeJIaTh BBIBObI IO PE3yJbTaTaM UCCIIEI0BaHUS;

coOmoiaTh MpaBuia O€30MacHOro TpyAa MpH TPOBEJCHUM HCCIENIO0BaHMM B paMKax y4eOHOro
JKCIIEPUMEHTA, Y4eOHO-HCCIeI0BaTEIbCKONW M IPOEKTHOM AESITENbHOCTH C UCIOIb30BaHUEM M3MEPHUTENbHBIX
YCTPOMCTB U 1a00paTopHOro 000pyI0BaHHUS;

pemath pacu€THBIC 337]a4M C SIBHO 3aJaHHOW (DU3UYECKON MOJIENBI0, HCTIONB3Ys (U3UUYECKHE 3aKOHBI U
NPUHIUIBIL, HA OCHOBE aHAJIM3a YCIOBHS 33Ja4d BBIOMpPATh (PU3NYECKYI0 MOJENb, BBLACIATH (PU3UUECKUE
BEJIMYMHBI U (OpMynbl, HEOOXOAMMBIE Al €€ pelleHMs], MPOBOJUTH Pacu€Thl U OIEHHBATh PEAIbHOCTh
MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBL;

peliaTh Ka4eCTBEHHbIE 3a/1a4l: BHICTPAUBATh JIOTMUYECKH HEMPOTHUBOPEUHUBYIO LEMOUYKY PACCYXKACHUM C
OTIOpPOil Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS;

UCIIOJIb30BaTh MPU pEHIeHUH Y4YeOHBIX 3a/lad COBPEMEHHble HH(OPMAlMOHHBIE TEXHOJOTUHU IS
NIOWCKA, CTPYKTYPUPOBAHHUS, WHTEpIpETAlMM M NpPEJICTaBleHUs Yy4eOHOW M  HAyYHO-TIOMYJISIpHON
uH(pOpMallMK, TOJYYEHHOM M3 pa3jiMYHbIX MHCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh IOIYyYaEMYIO
UH(POPMALIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYyKH,
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHMUA 1O (U3MKE B TIOBCEIHEBHOW KU3HU [UId OOecreyeHUs
0€30IaCHOCTH IpU OOpAIIeHUU ¢ IpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, Uil COXPAaHEHUS 37J0POBbS U
COOIOCHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpYXKaloIIeH cpelie;

paboTaTh B TpYNIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATH PAaOOTy TPYIIIHI,
paloHaIbHO PpaclpeneisaTh O00s3aHHOCTH M IJIAHUPOBATh JIEATENbHOCTh B HECTAHAAPTHBIX CUTYAlMSIX,
a/ICKBaTHO OIICHMWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBAEMON MPOOIEMBI.

K kouny oOydenus B 11 kJjiacce rpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha IpHUMEpax poyib U MecTo (UMK B (POPMHPOBAHMH COBPEMEHHOW HAYy4YHOMH
KapTUHbI MHPA, B Pa3BUTUHU COBPEMEHHOM TEXHHMKH W TEXHOJIOTMM, B IMPAKTUYECKON NEATENBHOCTH JIFOAEH,
LEJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYCHHBIX (DU3MYECKUX MOJICNICH: TOUCUHBIN IEKTPHUUECKUH 3aps,
Jy4 CBeTa, TOYCYHBI HMCTOYHUK CBETAa, AJIEpHAsl MOJE]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO spa MpH
perieHnn GU3NIECKUX 3a1ad;

pacro3HaBaTh (pU3nUecKue siBIeHUS (IPOLECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKHI
U KBAaHTOBOW (PM3HMKH: 3JIEKTpHUYECKash IPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MarHUTHOE
JEICTBUS TOKA, B3aMMOJCHCTBHE MAarHWTOB, AJIEKTPOMATHUTHAS WHAYKIHS, JEWCTBUE MAarHUTHOIO IMOJS Ha
IPOBOJAHUK C TOKOM W JBWXKYLIUICS 3apsi, 3JIEKTPOMArHUTHBIE KOJEOAHWS M BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXCHHE, NMpeJoMJIeHHe, WHTephepeHIus, TUPpakuus U MOJISPU3aLUs CBETa,
nucriepcust  cBera, (orosnekrpuueckuii dhdext (hoTodddekT), cBEeTOBOE MaBiIeHHWE, BO3HHUKHOBCHHE
JIMHENYaToro CrieKTpa aroMa BoJI0Op0/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs paJiMOAKTUBHOCTD;

OTKCHIBATh N3YUYCHHBIE CBOMCTBA BeIleCTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE, SJICKTPUUECKYIO
IPOBOJUMOCTh PA3MUYHBIX CPEJ) M DSJICKTPOMArHUTHBIC SBICHHS (IIPOLECCHI), MCHONB3yd (PHU3UIECKue
BEJIMUMHBI: JICKTPUUECKUIN 3apsijl, CHJIa TOKA, HJIEKTPUYECKOE HANPSHKEHUE, AIEKTPUUECKOE COMPOTHUBICHUE,
Pa3HOCTh MOTEHIMAJIOB, AIEKTPOABIIKYILAsA CUila, padoTa TOKA, MHAYKLUS MarHUTHOIO MOJs, cuia Amiepa,
cuna JlopeHnia, MHAYKTUBHOCTh KAaTYIIKH, YJHEPTHsI JJIEKTPUUYECKOT0 M MAarHUTHOTO TMOJIeH, MEPUO U 4acToTa
Kosie0aHui B Koye0aTeIbHOM KOHTYpE, 3apsij U CHUJla TOKA B MPOIECCe TapMOHUYECKHUX AJIEKTPOMATrHUTHBIX
KonebaHui, (poKycHOe pacCTOsIHHE W ONTHYecKas cuja JHMH3bI, NpU ONUCAHUU TMPABUIBHO TPAKTOBATH
(GU3NYECKUH CMBICTT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYCHHWS W €IUHHIBI, yKa3blBaTh (OPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUYMHAMU;

OTIHCHIBATh N3YUYEHHBIE KBAHTOBBIEC SIBICHUS U MPOIECCHI, HCIONB3Ys (PU3NIECKHE BETMUMHBI: CKOPOCTh
AMIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA, DHEPTHs M UMIYJIbC (OTOHA, IEPUO]T TTOTypaciaia,
SHEprus CBSI3W aTOMHBIX S/I€p, TPU OMUCAHWU TMPABHIBHO TPAKTOBATH (PM3MUECKUII CMBICT MCIOIB3yEeMBIX
BEJIMYMH, UX 0003HAUEHUS U €AMHHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY
C IpYTMMH BEJIMYMHAMHU, BEIYUCIIATH 3HAUeHUE (PU3MUECKON BEIINIHHEI,

aHaAJTM3UPOBATh (PU3MUECKUE MPOLIECCHI U SABJICHUS, UCTIOIb3Ys (PU3NYECKHE 3aKOHBI U IPUHIIMIIBL: 3aKOH
Oma, 3aKOHBI TOCJEN0BAaTENIbHOIO W MAPAJJIENBHOIO COEIMHEHHUs NMPOBOJHUKOB, 3akoH J[xoyns—Jlenua,
3aKOH 3JIEKTPOMArHUTHOM MHAYKIMH, 3aKOH NMPSIMOJUHEHHOT0 pacrnpoCTpaHEHHs CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI NPEJIIOMIICHHS CBETa, ypaBHeHUe DifHITelHa s GoTodddexTa, 3aKOH COXpaHEHUs! SHEPTUH,
3aKOH COXpPaHEHMsI MMITYJbCa, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAaHEHHMs MacCOBOTO
yKclna, nocrynatel bopa, 3aKk0H pagloakTUBHOIO pacraja, MpU 3TOM Pa3InyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpaKEHHE U YCIOBUS (TPaHUIlbl, 00J1aCTH ) MPUMEHUMOCTH;

OTIpeNIeNATh HalpaBJIeHNEe BEKTOpa WHAYKIIMH MarHUTHOTO TTOJIS POBOIHMKA C TOKOM, CHITBI AMITepa u
cuibl JIopeHua;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaeMOe TIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITOJIHATH AKCIIEPUMEHTHI 10 MCCIEIO0BAHUIO (PU3MUECKUX SBICHUN M MPOLECCOB C MCIOJIb30BaHUEM
OpsIMBIX M KOCBEHHBIX HM3MEPEHMi: Mpu 3ToM (opMynupoBaTh MpobiieMy/3afady M TUIOTE3y Y4eOHOTo
9KCHEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000pyJOBaHUS, TIPOBOJUTH ONBIT U (POPMYITUPOBATH
BBIBO/IBI,

OCYILIECTBIISITh MpPsIMBbIE M KOCBEHHbIE HU3MEPEHUs (PU3MYECKMX BEIUYMH, HpPU OSTOM BBIOMpAThH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCTIOIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH U3MEpEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MYECKHX BEIUYMH C UCIOJIb30BAaHUEM HPSMBIX M3MEPEHMN: MPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJTYYCHHON 3aBUCUMOCTU (U3NYECKUX BEIMYUH B
BUJIE Ta0IHIl U TpadUKOB, AeTaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHUS;



coOmoaTh mpaBmwia 0€30MacHOro0 TpyAda NpPH TPOBEICHUHM MCCICIOBAHUM B paMKax y4eOHOTO
OKCIIEPUMEHTA, Y9eOHO-HUCCIIeIOBATENIbCKON U TIPOSKTHOW JAESITETLHOCTH C MCIIOIh30BAHUEM U3MEPHUTEIBHBIX
YCTPONCTB U Ja0OPaTOPHOTO 000PYIOBAHNS,

pelmiaTh pacu€THHIC 33aa4M C SBHO 33JaHHON (PH3MYECKON MOEINbI0, UCTIONB3Ys (PU3UYECKHE 3aKOHBI U
NPUHIUITB, HA OCHOBE aHAJM3a YCIIOBHS 3aJauyd BHIOMPATh (DU3MYECKYIO MOJENb, BBIICIATH (PU3HUYECKHE
BEIMYMHBI U (POpMyIbl, HEOOXOAMMBIE sl €€ pEelICHHs], MPOBOJUTH PACUEThI U OICHUBATh PEATBHOCTH
MOJTYYCHHOTO 3HaYCHUS (PU3NICCKOI BETMUNHBL;

peliaTh Ka4eCTBEHHBIC 33/1a49M: BBICTPANBATh JIOTHUECKHA HEMPOTHBOPEUYUBYIO IIEMIOYKY PACCYXIACHUMA C
OIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKHE SBIICHUS,

UCIIONIb30BaTh TPU PEHICHHH Y4YeOHBIX 3a/lad COBPEMEHHBIE WH(OPMAIMOHHBIC TEXHOJOTHUHU JUIS
NIOWCKA, CTPYKTYPHPOBAaHUs, WHTEPIPETAIlMM ¥ TPEACTABICHUA YYeOHOH M HAYYHO-TIOMYJISIPHOM
uH(pOpMaIlMK, TONYYEHHOW W3 pa3MYHbIX KCTOYHHKOB, KPHUTUYECKH aHAIM3UPOBATH IOIy4aeMYIO
uHpopmaruio;

OOBSCHATH MPUHITUIIBI ISHCTBUS MAIIUH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB, PA3IUYATh YCIOBHUS UX
0€30I1aCHOT0 MCIIOJIb30BaHHS B TTIOBCEHEBHOM JKU3HU;

MPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKMX M 3apyOC)KHBIX YYEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETHUYCCKUE 3HAHUSA 10 (U3UKE B TOBCEIHEBHOW JKM3HHM MJIsi OOCCIICYCHUS
0€30MMacHOCTH MPHU OOpaICHUH ¢ TPUOOPaMU M TEXHUYCCKHUMH YCTPOMCTBAMH, JJISI COXPAHCHUS 37J0POBBS H
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHHUS B OKPYIKAIOIIEH Cpejie;

paboTaTh B TPYIIE C BBIMOJHEHUEM DPA3JIMYHBIX COLMATBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIIBI,
palMOHATIBHO PaCIPENesITh O0S3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBATHO OIICHUBATH BKJIAJl KAYKIOTO U3 YUACTHUKOB TPYIIIEI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMEI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

No HanmenoBanmue KomnuecTBo yacos OnekTpoHHbIE (IUPPOBHIE)
pas3ziesnoB U TeM 00pa3oBaTeNbHbIC PECYPCHI

i IPOrpamMMBbI Bcero Konrpons | IIpakTuueckue

/ HbIC paboTsI

1| paboTHI

Pa3znea 1.OU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUSA

1 | ®usuka u METOBI 2 but6mmoreka [IOK

. | HayYHOTO MO3HAHUS https://m.edsoo.ru/7f

1 41bf72

Wroro mo pazneny 2

Pasznen 2.MEXAHUKA

2 | Kuaemaruka 5 but6mmoreka [IOK

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

1

2 | Jlunamuka 7 bubmmoreka [JOK

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

2

2 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnnorexa [JOK

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

3

Wroro mo pazueny 18

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMHUKA

3 | OCHOBBI MOJICKYJISIPHO- 9 1 bubmmoreka [JOK
. | KHHETHYECKOM TEOpHH https://m.edsoo.ru/7f41bf72
1
3 | OCcHOBBI 10 1 bubmmoreka [IOK
. | TepMoTMHAMHKH https://m.edsoo.ru/7f41bf72
2
3 | ArperatHble COCTOSIHUS 5 bubnnorexa [JOK
. | BemecTBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
3 | mepexoibl
Hroro no pazgeny 24
Paznen 4.9JIEKTPOJANHAMHUKA
4 | DnexTpocTaThKa 10 1 bubnuotexa [JOK
: https://m.edsoo.ru/7f41bf72
1
4 | TlocTOSTHHBIN 12 1 bubmuorexa [{OK
AIIEKTPHUYECKHUI TOK. https://m.edsoo.ru/7f41bf72
2 | Toku B pa3iMYHBIX
cpemax
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB IIO

[TPOITPAMME
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11 KUIIACC

Ne Haumenosanue KonuuecTBo yacos DnexTpoHHbIE (ITUPPOBEIC)
n/1 | pa3zerioB U TEM Bcero | KonTtpossHbie [MpakTuyeckue o0pa3oBaTeNbHbIE PECYPChHI
IPOrpamMMbI paboThI paboThI

Paznen 1.9JIEKTPOAUNHAMHUKA

1.1 | MarauTHOE 1oJI€. 11 1 3 bubnunorexa LIOK
DJIeKTpOMarHUTHAs https://m.edsoo.ru/7f41c97c
WHIYKITUS

Hroro no pazneny 11

Paznen 2.KOJIEBAHUSI 1 BOJIHbI

2.1 | MexaHHYECKUE U 9 1 bubnunoreka LIOK
AJIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
Kose0aHus

2.2 | MexaHHYeCKHE H 5 1 but6mmoreka [IOK
AIIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 | Onruka 10 3 bubmnoreka IIOK

https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Pazgen 3.0CHOBbI CIEITMAJIBHOM TEOPMA OTHOCHUTEJIBHOCTH

3.1 | OcHOBBI 4 1 bubmnoreka IIOK
CICIMAILHOM https://m.edsoo.ru/7f41c97c
TEOpHH
OTHOCHTEIBHOCTH

Htoro mo pazneny 4

Paznen 4 KBAHTOBAS ®U3UKA

4.1 | DnemMeHTHI 6 bu6nuorexa [IOK
KBaHTOBOM ONTHKHU https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubmuoreka [JOK

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

4.3 | AtomHOe s171po 5 bu6muoreka [JOK

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

Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

5.1 | DnemeHTHI 7 1 bubmmoreka [IOK
aCTPOHOMHUU U https://m.edsoo.ru/7f41c97c
acTpopU3UKH

Wroro no pazneny 7

Pasznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o0maromee 4 bubnunorexa LIOK
MOBTOPEHHUE https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 4

PesepBHOE Bpemst 3

OBIEE 68 4 7

KOJIMYECTBO

YACOB I10

[TPOTPAMME
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INOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka Komunyectso Jara | DnexkTpoHHBIE IU(PPOBBIE
n/ 4acoB U3y4YCHUS o0pa3oBaTesbHbIE
1 Bcer | Konrpo | IIpak pecypcesl
0 JbHBIE | THYEC
paboThl | Kue
pabor
bl
1 | ®usuka — HaAyKa O PUPO/IL. 1 bubmuorexa [JOK
HayuHble MeTO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e
OKPYXXaIoIIero Mupa 2
2 | Pomp u MecTO GU3UKHU B 1 bubmumoreka [IOK
bopMHpPOBaHUN COBPEMEHHOM https://m.edsoo.ru/ff0c33e
HAYYHOH KapTHUHBI MHpa, B 6
NPaKTHYECKOH JIESITeTbHOCTH
JoJIen
3 MexaHnuecKkoe NBUKEHUE. 1 bu6mmoreka [IOK
OTHOCHTEIBHOCTD https://m.edsoo.ru/ff0c350
MEXaHUYECKOTO JBHKCHHUS. 8
[Tepemenienue, CKOpOCTb,
YCKOpEHHe
4 | PaBHOMEpHOE NPSAMOJIMHENHOE 1 bubnnorexa [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c362
0
5 | PaBHOyCKOpEeHHOE 1 bubnuotexa [JOK
MPSIMOJIMHEIHOE IBIKEHUE https://m.edsoo.ru/ff0c372
€
6 | CBoOogHOE MajieHue. 1 bubmuorexa [JOK
Yckopenue CBOOOIHOTO https://m.edsoo.ru/ff0c39c
naJieHust C
7 | KpuBonuHeiiHOe 1BUKEHUE. 1 bubnnoreka [JOK
JIBI>xeHue MaTepuabHOM https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTH a
8 [IpuHIUIT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK
[anunes. MnepruanbHbie https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBslii 8
3ak0oH HproTOHA
9 | Macca rena. Cuna. [puniun 1 bubnuorexa [IOK
Cyneprno3uimu cuil. Bropoit https://m.edsoo.ru/ff0c3be
3akoH HbroToHa J1s 8
MaTepUATBHON TOYKHU
10 | Tpernii 3akoH HeroToHa a7t 1 bubnuorexa [IOK
MaTepUalibHBIX TOYEK https://m.edsoo.ru/ff0c3be
8
11 | 3akoH BCEeMHPHOTO TATOTEHUS. 1 bubnnoreka [JOK
Cuna tsoxectu. [leppas https://m.edsoo.ru/ff0c3d0
KOCMHUYECKasi CKOPOCTh 0
12 | Cuna ynpyroctu. 3akoH ['yka. 1 bubnmuorexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el
8
13 | Cuna tpenus. Koadpdunment 1 bubnmoreka [JOK
tpenus. Criia CONPOTHBICHHUS https://m.edsoo.ru/ffOc3f76
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IIpu ABUXKCHUU TECJIA B
KHUAKOCTHU HUJIM Ira3c

14

[ToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COIOTHO TBEPIIOTO Tena.
MowmenT cuisl. [lneuo cumebl.
VYcnoBus paBHOBECUS
TBEPJOTO TEJIA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a
6

15

Nmnynbc maTepuanbHOM
TOYKHU, CUCTEMBI
MaTepualbHbIX TOUEK.
Wmnynbsc cuiibl. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE NBH>KEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d
6

16

PaboTa 1 MOUIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepUanbHONW TOUKH.
Teopema 06 U3MEeHEHUH
KMHETUYECKOW dHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c450
2

17

[ToreHmanpHas 3HEPrusl.
[ToreHnmManbHAasE YHEPTUS
ynpyro aepopMupoBaHHOK
npyxuHsl. [loTeHIMaNbHAS
SHEprus Teia BOIU3n
MOBEPXHOCTH 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461
a

18

IToTeHnIMaIBHEIC U
HEIOTEHIUAIbHBIE CUJIBI.
CBs13b pabOTHI
HEIMOTEHIUAIBHBIX CHJI C
M3MEHCHHEM MEXaHHISCKOM
SHEPTrUH CUCTEMBI TeN. 3aKOH
COXPAaHEHHUsI MEXaHUYECKOMN
DHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478
C

19

JlaGopartopHas paboTa
«MccnenoBanue cBsizu pabOThI
CHUITBI C I3MEHEHUEM
MEXaHUYECKOH SHEpIruu Tesa
Ha NMPUMEpPE PaCTHIKCHUS
PE3MHOBOTO KI'yTay

20

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka.
3aKOHBI COXpPAHEHUS B
MEXAHUKE»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b7
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
nerxenue. Iudpdysus

bubnmoreka [JOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTtep JBUKEHUS U
B3aMMOJICUCTBUS YaCTHUII
BelecTsa. Monenu CTpoeHust
rasoB, )KUAKOCTEU U TBEPABIX
Tel

23

Macca monekyin. KonndectBo
BeulecrBa. [locrossHHas



https://m.edsoo.ru/ff0c41a6
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ABoraapo

24 | TemnoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHHE.
IIIxana remneparyp Llenbcus
25 | Uneanbusbrii ras B MKT. bu6mmoreka [IOK
OcnoBHoe ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
26 | AGcomoTHas TeMIeparypa Kak bubmuorexa [JOK
Mepa CpeiHeH KHHETUYECKOM https://m.edsoo.ru/ff0c511
SHEPIHH JABMKECHHS MOJICKYII. e
YpaBHeHue Menzeneena-
Kunaneiipona
27 | 3akon JlanpToHa. ['a30BbIC
3aKOHBI
28 | JlabopatopHas pabora
«HMccnenoBanue 3aBUCUMOCTH
MEXy TapamMeTpamu
COCTOSIHUS Pa3peKEHHOTO
raza»
29 | M3omporiecchl B HI€ATBHOM bubmmoreka [JOK
rase u ux rpaguyeckoe https://m.edsoo.ru/ff0c570
HpEICTABICHUE €
30 | Buyrpennss sHeprus bubnnoreka [JOK
TEPMOAMHAMHYECKON CUCTEMBI https://m.edsoo.ru/ff0c595
U ciocoObI €€ N3MEHEHUSI. 2
KosnuecTBo TemnoThl 1
pabota. BHyTpeHHss sHeprus
OJTHOATOMHOTO HJI€aTbHOTO
raza
31 | Bungsl Temonepenadn bubnnoreka [JOK
https://m.edsoo.ru/ffOc5¢3
6
32 | YaennHasa TEILIOEMKOCTD bu6nmoreka [JOK
BertecTBa. KonmnuecTBo https://m.edsoo.ru/ff0c5¢3
TEIUIOTHI MIPH TeTIJIonepenaye. 6
A nrnabaTHBIN mporecc
33 | [lepBorit 3akoH bubnuoreka [IOK
TEPMOJMHAMHKH U €r0 https://m.edsoo.ru/ff0c5efc
MPUMEHEHHE K N30IpOoIeccam
34 | HeoOpatuMoCTh MPOIIECCOB B bubnuorexa [JOK
npupoze. Bropoi 3akon https://m.edsoo.ru/ff0c623
TEPMOJMHAMUKHU 0
35 | Ilpunnun geiictus u KI1 bu6mmoreka [JOK
TETUTOBOH MAaIluHBI https://m.edsoo.ru/ff0c600
a
36 | Huka Kapno u ero KII/|
37 | Dxojormueckue mpooIEeMbl
TEIUIODPHEPTETHKHU
38 | Obobmaronmit ypok bubmuoreka [JOK
«MonekynsipHas pU3MKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJTMHAMHKI 8
39 | KonrpoinbHas paboTa 1o Teme bubnmoreka [JOK
«MounekyinsapHas pu3nKa. https://m.edsoo.ru/ff0c6a5
OCHOBBI TEPMOJUHAMUKH 0
40 | ITapooOpazoBanue u bubmuorexa [JOK
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KoHAeHcanusl. Mcnapenue u
KHIIEHHE

https://m.edsoo.ru/ff0c63b
6

41 | AGcomtoTHas 1 OTHOCUTEIbHAS bu6mmoreka [IOK
BJI&)KHOCTB BO3/IyXa. https://m.edsoo.ru/ff0c64d
Hacpiiennsrii map 8

42 | Teépnoe Temno. bubmumorexa [IOK
Kpucrammnueckue u https://m.edsoo.ru/ff0c65f0
amop(HbIe Tera. AHU30TPOIHUS
CBOMCTB KpUCTAJLIOB. JKujikue
kpuctajibl. CoBpeMEHHbIE
MaTepHalIbl

43 | IlnaBneHue ¥ KPUCTATA3AIIHS. bubnmoreka [JOK
VY nenbHas TEIUIOTA IUIABIICHUS. https://m.edsoo.ru/ff0c670
Cyb6numarnus 8

44 | YpaBHEHHE TETIOBOTO bubmuorexa [JOK
Oananca https://m.edsoo.ru/ff0c682

0

45 | DnexTpuzanus Tell. bubnuorexa [JOK
DnekTpuieckui 3apsn. [sa https://m.edsoo.ru/ffOc6bc
BHJIA DJICKTPUYICCKUX 3aps10B C

46 | IIpoBOXHUKH, TUIICKTPUKU U bubnuorexa [JOK
MIOJTYIIPOBOTHUKH. 3aKOH https://m.edsoo.ru/ff0c6bc
COXpPAHCHHA DJICKTPHUYCCKOTO C
3apsiza

47 | B3aumogeiicTBue 3apsaoB. bubnnorexa [JOK
3akon Kynona. Toueunsrii https://m.edsoo.ru/ffOc6ce
AIEKTPUYECKUI 3apsi T 4

48 | Hampspk€HHOCTD bubnuoreka [IOK
AIIEKTPUUECKOTO OIS, https://m.edsoo.ru/ff0c6df2
[TpuHIMI cynepno3uuu
ANEKTPUYECKUX TToeH. JInaum
HaIpPsHKEHHOCTU

49 | PabGora cu bubmmoreka [JOK
ANEKTPOCTATUIECKOTO TTOJISI. https://m.edsoo.ru/ff0c6f00
ITorenuman. PazHocts
NOTEHIMAJIOB

50 | IIpoBOHUKH U TUDJIEKTPUKHU B bubnuotexa [JOK
3IIEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/ff0c701
JwnexTpudeckast 8
IPOHHIIAEMOCTh

51 | DneKTpPOEMKOCTb. bubnuotexa [JOK
Konnencarop https://m.edsoo.ru/ff0c712

6

52 | DneKTpOEMKOCTH MIOCKOTO bubnuorexa [IOK
KOHJICHCATOpa. DHEPrHs https://m.edsoo.ru/ff0c72c
3apsHKEHHOT0 KOHJIeHcaTopa 0

53 | JIaGoparopHas paboTa
"NU3Mepenne 3eKTpPOEMKOCTH
KOHJIeHcaTopa"

54 | [IpuHuuUI IeHCTBUS U

MIPUMEHEHNE KOHJIEHCATOPOB,
KOMMPOBAJIBHOTO armapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTPOCTATUUYECKAs 3aIUTA.



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3a3eMIIeHHE YIIEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyLIECTBOBAHHS.
IToctrosiHHBIN TOK. Cuita ToKa.
Hanpspkenue. ConpoTuBieHue.
3akon OMa JJis yyacTKa 1enu

56

ITocnenoBarensHOE,
napajuieIbHOe, CMEIIaHHOE
COCTMHCHHE TIPOBOIHUKOB.
JlaGopaTtopHnast pabora
«M3y4eHne CMEIIaHHoTro
COCIMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIITHOCTE
AIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axon Oma a1 MOTHOM
(3aMKHYTOI) JIEKTPUUECKOMN
uenu. KopoTtkoe 3ambIKaHHE.
JlaGopaTopHnas pabota
«M3mepenne J/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae
0

59

DNEKTPOHHAs IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBHCHUMOCTb CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

60

DNEeKTPUUECKUid TOK B
Bakyyme. CBoiicTBa
DIIEKTPOHHBIX MMYYKOB

61

ITomynpoBOIHUKH, UX
COOCTBEHHAs M IMPUMECHast
npoBoauMocTs. CBoICTBa p—
n-mepexoja.
[TonynpoBOIHUKOBBIE
npuOOopHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DIIeKTPUUECKHUI TOK B
pacTBopax U pacraBax
3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUcconanus. DJIEKTPOIIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82b
a

63

DIEKTPUUYECKHI TOK B raszax.
CaMOCTOSTETEHBIN 1
HECaMOCTOSITEJIbHBIN pa3psil.
Momnuaus. [1na3zma

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84a
e

64

DnekTpudeckue npuoOophl 1
YCTPOMCTBA U UX
NPaKTHYECKOE TPUMEHEHHE.
IIpaBuna TeXHUKH
0€3011aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«OIIEKTPOIUHAMUKAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88b
e

66

KontpomnbHas pabora 1o reme

bubmuorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

«DIIEKTPOCTATHKA. https://m.edsoo.ru/ff0c8a8
ITOCTOSIHHBIN DIIEKTPUYECKUN a

TOK. TOKHM B pa3M4HbIX

cpemax»

67 | Pe3epBHBIi ypOK. 1 bubmuorexa [JOK
KonTposbHas paboTa 1o teme https://m.edsoo.ru/ff0c8c5
"DnexkTpoguHaMuKa" 6

68 | Pe3epBHBI ypOK. 1 bubnmoreka [JOK
O6o06maromuii ypok Mo TeMam https://m.edsoo.ru/ffOc8f6c
10 xnacca

OBILEE KOJIMYECTBO YACOB 68 3 3

110 [TPOTPAMME

11 KJIACC

Ne Tema ypoxka Komunuectso JaTta uzydyenus DJEeKTPOHHBIE TU(PPOBBIE
n/m 4acoB oOpa3oBaTenbHbIC
Bcero | Konrpo | Ilpaktnu pecypceel
JbHBIE €CKue
paboThl | paboTHI
1 [TocTossHHBIE MATHUTHI U KX 1 bubmuoreka [{OK
B3auMOJIciiCTBHE. MarHuTHOE https://m.edsoo.ru/ff0
nosie. Bektop MarHuTHOM c9778

UHAYKIUU. JInHnn
MAarHUTHON MHAYKIIMHU

2 MaruuTHoO€ 110J1€ 1 bubnunoreka LIOK
MPOBOJIHUKA C TOKOM. OTIBIT https://m.edsoo.ru/ff0c98fe
Opcrena. Bzaumopeiicteue
MPOBOJHUKOB C TOKOM

3 JIaboparopHast pabota 1 1 bu6mmoreka [JOK
«M3yyeHne MarHuTHOTO TOJIS https://m.edsoo.ru/ffOc98fe
KaTYIIIKU C TOKOM»

4 JleficTBME MarHUTHOTO TIOJISI 1 1 bubmuoreka [{OK
Ha MPOBOJHUK ¢ TokoM. Cuiia https://m.edsoo.ru/ff0c9ac
Awmmnepa. JlaGopaTtopHas 0

pabora «/ccnenoBanue
NEHCTBUS IOCTOSIHHOTO
MarduvrTa Ha paMKy C TOKOM>»

5 JleficTBME MarHUTHOTO TIOJISt 1 bubmuoreka [{OK
Ha JIBYOKYIIYIOCS https://m.edsoo.ru/ff0c9df
3apshKeHHYIo yactuily. Cua 4
Jlopenma. PaGoTa cribt
JlopeHna
6 DNeKTpOMarHuTHAs 1

unaykuud. [lotok BekTopa
MarHuTHON uHAYKIHH. D/1C
MHIYKIHUH. 3aKOH

3JIEKTPOMATrHUTHOMN
unaykiuu Dapajest

7 JIaboparopHast pabota 1 1 bubnmoreka [JOK
«HccnenoBanue ABICHUS https://m.edsoo.ru/ffOcal5
3JIEKTPOMAarHUTHOU 0
WHTYKITHID)

8 NHnykTuBHOCTD. SIBIEHUE 1 bubnmoreka [JOK

camounaykimn. DJIC https://m.edsoo.ru/ffOca60



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

CaMOWHIYKIIUU. DHEPTUS
MAarauMTHOI'O IIOJIA KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
1oJie

TexHuueckue yCcTpoicTBa U
WX IPUMEHEHHUE: TOCTOSIHHbBIE
MarHMThl, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPUTEIH 3JI€MEHTaPHBIX
YaCTHUI, THAYKIIMOHHAS TI€Yb

10

O6o0maromuii ypok
«MarsuTHoe 1no’e.
DJEeKTpOMAarHuTHAs
WHIYKIHS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab8
2

11

Kontposbhas pabota mo
Teme «MarauTHoe 1ojJie.
DJIeKTpOMarHuTHas

VH YKL

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad5
8

12

CB00o0/1HBIE MEXaHUYECKUE
KoseOaHus. 'apmonnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparieHue YHEPruu

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

13

JlaboparopHast pabota
«HMccnemoBanue
3aBHCHMOCTH MTEPHOIa MAJTbIX
KoJIeOaHHI Tpy3a HAa HUTH OT
JUTAHBI HUTA U MACChI TPy3a»

14

KonebarenbHblil KOHTYD.
CB0OOIHBIE
AIEKTPOMATrHUTHBIC
KoJIeOaHMS B HJI€aIbBHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKHUMU U
ANIEKTPOMATrHUTHBIMH
KoJIe0aHUsIMHU

bu6anoreka LIOK
https://m.edsoo.ru/ffOch82
0

15

®opmyna Tomcona. 3akoH
COXpAaHEHUS SHEPTUH B
UJeaIbHOM KOJIe0aTeTbHOM
KOHTYpE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb9c
4

16

[IpencraBnenue o
3aTyXaromux KOJIeOaHUsIX.
BeiHyX1€HHBIE
MeXaHHYeCKHe KoJIieOaHus.
Pe3onanc. BeinyxaeHHbIe
3JIEKTPOMArHUTHHIC
Koye0aHus

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb8
6

17

[IepemeHHBIH TOK.
CunyconaaibHbIN
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U
JICHCTBYIOLIEE 3HAYEHUE

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbd3
4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

CHJIBI TOKA W HAIIPSAXKCHUS

18 Tpancdopmatop.
[IpousBoacTBo, epenaya u
noTpeOIeHne IEKTPUIECKO
SHEPIUU

19 VYeTpoicTBO U MPAaKTUUYECKOE bubnmoreka [JOK
[IPUMEHCHHE DIIEKTPHYECKOTO https://m.edsoo.ru/ffOcc32
3BOHKa, F'€HEpaTopa 4
MEPEMEHHOTO TOKa, JINHHIA
aJIeKTponepeaayd

20 DKOJIOTHYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTposHeprun. Kynprypa
WCIIOJIb30BAHUS
AJIEKTPOIHEPTUU B
MOBCEHEBHON KM3HU

21 MexaHUYECKHE BOJIHBI, bubnuorexa [JOK
YCIIOBHSI PACIIPOCTPAHCHHSL. https://m.edsoo.ru/ffOccab
[Tepuoa. Cxopoctb 4
pacrpocTpaHeHHS U IJIHHA
BOJIHBL [lonepeynbie u
TIPOIOJIbHBIEC BOJHBI

22 3Byk. CKOpOCTb 3ByKa. bu6nuoreka [JOK
I'pomkocTh 3ByKa. BeicoTa https://m.edsoo.ru/ff0cccO
ToHa. TemOp 3ByKa Cc

23 DIEeKTpOMarHUTHbIE BOJIHBI, bubnmnoreka [HOK
UX CBOMCTBA M CKOPOCTb. https://m.edsoo.ru/ffOccfe0
[IIxana 31eKTpOMarHUTHBIX
BOJTH

24 [IpuHUHMIIBI paIUOCBSI3U U
TeneBuaeHus. Pa3Burue
CPEZCTB CBS3H.
Pannonokanus

25 KonTtpomnbHas pabora bu6muoreka [JOK
«KoeOaHust 1 BOJHBD» https://m.edsoo.ru/ff0cc6f8

26 IIpsimonuneitHOe bu6muoreka [JOK
pacrpocTpaHeHHE CBETA B https://m.edsoo.ru/ffOcd35
OJTHOPOJIHOM cpefie. 0
To4euHblil HCTOUHUK CBETA.
JIyu cBera

27 OTtpaxeHue cBeta. 3aKOHbI bu6muoreka [IOK
OTpa’KEHHsI CBETA. https://m.edsoo.ru/ffOcd4e
[Toctpoenune nzobpaxeHuii B 0
TJIOCKOM 3€pKajie

28 [Tpemomitenune ceta. [ToHOE bubmmoreka [JOK
BHYTpEHHEE OTpa)kKECHUE. https://m.edsoo.ru/ffOcd7f
[IpenenbHbIN yro MOTHOTO 6
BHYTPEHHET0 OTPaXKEHHUs

29 JlaboparopHast pabota bubmmoreka [JOK
«M3mMepeHune nokazarens https://m.edsoo.ru/ff0cd67
MIPETIOMIJICHUS CTEKJIA a

30 JIunzel. [Toctpoenue bubnuorexa [JOK

n300pakeHUH B JIMH3E.
DopmyJia TOHKOHN JIMH3BL.

https://m.edsoo.ru/ffOcdd1
e



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

VBenn4yeHue JTNH3EI

31 JIaboparopHast pabota
«HccnenoBanne CBOUCTB
M300paXKEHUI B TUH3AX)

32 Hucnepcus ceera. CoXHBIN
cocraB Oenoro cera. L[Ber.

JlaGopaTopHas pabota
«Habmronenue qucniepcuu
CBETa»

33 WNurtepdepenius creta. bubnmoreka [JOK
Judpakius cBera. https://m.edsoo.ru/ffOced?2
JudpaximonHas pemeéTka 2

34 [TonepedHOCTh CBETOBBIX bubnuotexa [JOK
BouH. [lonsipu3anus cBera https://m.edsoo.ru/ff0cf02e

35 | Onruueckue npudOpPHI U
YCTPOKMCTBA U YCIIOBUS MX
0€3011aCHOTO MPUMEHEHUSI

36 ['paHuIIBI TPUMEHUMOCTH bubnnorexa [JOK
KJIACCUYECKON MEXaHHMKH. https://m.edsoo.ru/ffOcf86
[Moctynats! crienuanbHOU 2
TEOPUH OTHOCHTEIBHOCTH

37 OTHOCHUTENBHOCTh bubmuoreka [IOK
OJTHOBPEMECHHOCTH. https://m.edsoo.ru/ffOcfa42
3aMe/IJICHHE BPEMEHU U
COKpaIleHHe JUTNHBI

38 OHeprus U UMILYJIbC bubnuoreka [IOK
PEIATUBUCTCKOMN YaCTHIIBI. https://m.edsoo.ru/ffOcfc68
CBs3b Macchl ¢ SHepruei u
UMIYJIBCOM. DHEPTHsl TIOKOS

39 KonTtponbHas pabora bubmuoreka [IOK
«Omntuka. OCHOBBI https://m.edsoo.ru/ffOcf6f0
CreHaNbHON TeopuH
OTHOCHTEIBHOCTI

40 ®oronsl. opmyina [Inanka. bubmuoteka [IOK
DHeprus ¥ UMIyJabCc HOToHA https://m.edsoo.ru/ffOcfel6

41 OTKpbITHE U HCCIIEIOBAHUE bubmuoteka [IOK
doroaddexra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akoHbl poTorddekTa. bu6muoreka [JOK
YpaBHeHHe DWHIITEIHA TSI https://m.edsoo.ru/ff0d015
dbotorddekra. «KpacHas e
rpanuna» Gotordpdexra

43 JaBnenue cBera. OnbiThl I1. bubmuoreka [{OK
H. JleGenena. https://m.edsoo.ru/ff0d04a
XHUMHUYECKOEIEHCTBUE CBETA 6

44 TexHn4eckue ycTponcTBa u
MIPAKTUYECKOEe PUMEHEHUE:

($hoTORIEMEHT, POTOAATUHK,
coJIHe4yHas Oarapes,
CBETOJINO]T

45 Pemenue 3anau mo teme bubmuorexa [{OK
«DNIEMEHTHI KBAHTOBOM https://m.edsoo.ru/ff0d030
ONTUKW 2

46 Mopaens aroma TomcoHa. but6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

OmneiTel Pe3epdopaa o
paCCQHHI/IIO O-9acCTHUII.
[lnanerapHast MOJie€Ib aTOMA

https://m.edsoo.ru/ff0d091
a

47

IToctynater bopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u noriounieHue
(hOTOHOB MpH Nepexoe
aToOMa C OJJHOTO YPOBHS
SHEPruu Ha pyrou. Bujsl
CIIEKTPOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIECBOICTBA YACTHII.
Bounsl ne bpois.
KopnyckyinsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJCHHOE M3TyYCHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca
8

50

OTKpbITHE PaJUOAKTUBHOCTH.

Omnsitel Pesepdopaa mo
OIIpE/ICJICHUIO COCTaBa
PaMOAKTUBHOTO U3ITyYCHHS

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd
2

51

CoiicTBa anbda-, 6era-,
ramma-usiyueHus. Biusiaue
PaAOaKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTKpbITHE IPOTOHA U
HeiTpona. M3oTomsl. Anbga-
pacnaj. DIeKTPOHHBIN U
MTO3UTPOHHBIN OeTa-pacmal.
I'amma-usnydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
SnepHslil peakTop.
[Tpobnembl, epcreKTUBHL,
JKOJIOTUYECKHE ACTIEKTHI
SIICPHOM DPHEPIETUKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MeTtoas! HaOIIOAEHUSA U
PEruCTpalvK 3JIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMeHTaIbHbIEB3aUMO/]
eiictBus. EnmHCTBO
(bu3MUYECKOI KapTUHBI MUPAY

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e3
8

55

Bug 3Bé3anoro neba.
Co3Be3nusl, spKue 3BE37pbl,
IIJIaHETHI, UX BUAUMOC
nskeHue. CoyHevHas
crcreMa

56

Comnnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJIHIA U 3BE3]

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKHU.
3BE3ABITIaBHOU
MOCJIEI0BATEILHOCTH.



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE
MIpe/ICTaBICHUS O
MIPOUCXOKJACHUH U 3BOJIOLINH
CouHiia 1 3831

58

Muneunsiii [1yte — Hama
I'amakTuka. ITonoxenue u
nBrokenne CoHia B
I'amakTuke. ["'anakTukw.
UYéEpHble ABIPHI B s1Apax
raJlakTUK

59

Bcenennas. PazOeranne
rajnaktuk. Teopus bosbiioro
B3pbIBa. PesnkToBOE
u3JIydeHue. MerarajakTuka

60

Hepeuennsie npoGiembl
aCTPOHOMMUHU

61

KonTponbhas padbora
«DNEeMEHThI aCTPOHOMUH U
acCTPOPUUKI

62

O606maromuii ypok. Poin
(GU3MKK ¥ aCTPOHOMUH B
SKOHOMUYECKOMH,
TEXHOJIOTHYCCKOH,
COLIMAIbHOMN U dTUYECKOU
cdepax AeITeITbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOH Hay4YHOU
KapTUHE MHpa

64

O6o06maromuit ypok. Ponb
¢du3nueckoil Teopuu B
(dbopmMupoBaHUU
MPEJICTaBICHUMN O
¢du3nUecKoil KapTHHE MUpa

65

O6o0maromuii ypok. Mecto
(bu3nUecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
noJje. DJIeKTpOMarHuTHast

HWHIAYKIOUA

67

PesepsHelii ypok. OnrTuka.
OCHOBBHI crielIaIbHON
TEOPHUU OTHOCUTEIIEHOCTH

68

Pesepnblii ypok. KBanrosas
¢dbusmKa. DIeMEHTHI
aACTPOHOMMH U acTPOPUUKU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O NTPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Omsuka / KacesaoB B.A., O0miecTBO ¢ OrpaHU4eHHOM OTBETCTBEHHOCTHIO «/{PODAY; AKiroHepHOe
0011ecTBO «3narenscTBO «[IpocBemienue»
e Ouszuka, 11 xmacc/ KacesnoB B.A., OOmecTBo ¢ OrpaHWUYEHHOW OTBETCTBEHHOCTHIO «J/[PODAY;
AxkunonepHoe obmectso «M3narenberBo «IIpocsemienue»

PeivkeBnu A. I1. ®@usmka. 3agaunuk 10-11 ki.: mocobue s obmeobpazoBar. Yupexnenuii/ A.IL

PbiMKeBUY. - M.: Hpoda, 2006. - 188c.;
Mapon A. E. ®usuka. 10 knace: qumaktudeckue Mmatepuainsl — M.: Ipoda, 2006

METOAUYECKHUE MATEPHAJIBI JJIsA YUUTEJA
1. B.A.KacbssnoB ®uzuka 10 xi. [IpodunbHeii ypoBeHs : y4ed.mis oOmeoOpa3oBar. yupexaeHuid. — M.:
Hpoda, 2012. — 428 C.;
2. PeivkeBuu A. II. ®wuszuka. 3amaunuk 10-11 win.: mocobue mnms obmeobpaszoBat. Yupexnenuit/ A.IL
PbiMKeBUY. - M.: Hpoda, 2011. - 188c.;
3. Mapon A. E. O®wmsmka. 10 «kmacce: ampgakTadeckue Matepuansl — M.: [lpoda, 2011;
4. Tlporpammbl ans oOiieoOpa3oBaTenbHbIX yupexaeHuil. ®dusuka. ActpoHomus. — M. Jlpoda, 2010.
5. Enpkun B.M. HeoObrunble yueOHbIe MaTepHalibl 1o (usuke: 3agauu, TeCThl, MpakTUYecKue padboTel. — M.:
HIxona-mpecc. - 2001. — 80c.: WIL;

6. CD ®wusuka, 7-11ki1. bubnnoreka HariIsIHBIX TOCOOMIL;
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
1. ®epepanbHbi LEHTP HHPOPMAIMOHHO-O00PA30BATENbHBIX PECYpCOB [DNEKTPOHHBIA pecypc]. —

DNEKTPOH.AaH. — Pexum JIOCTYTIA: http://fcior.edu.ru
2. Enunas koJutekiusi uudpoBbIXx 00pa3oBaTeNbHBIX PECYpPCOB [DNEKTPOHHBIA pecypc]|. — DIEKTPOH.AaH. —
Pexxum JOCTYyIIa: http://school-collection.edu.ru

3. Knacchas ¢usuka - ansg mo0o3HATeNbHBIX [DJIEKTPOHHBINA pecypc]|. — DeKTpoH.naH. — Pexxum nocryna:
http://class-fizika.narod.ru
4. ®u3nueckuil SHIUKIONEINYECKUN ClloBaphb [DNeKTpoHHBIN pecypc]. — DaekTpoH.JaH. — Pexxum pocryna:
http://www.all-fizika.com
5. ®usuka. ru [DnexTpoHHbIM pecypc]. — OnekrpoH.naH. — Pexum pocryma: http://www.fizika.ru

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»
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