MHUHUCTEPCTBO NPOCBEIIEHHSI POCCANCKOW ®EJIEPAIAU

qOY "Jlotoc"
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBogutens MO 3aMecCTUTEIb JUPEKTOpa
€CTEeCTBEHHO- m YP |
MaTeMaTH4eCKOTO 77 [gfg E
e ) Kapnosa H.I. Hpaz
%W& «27» aBrycra 2026 T. \ 2
]
B(pomuna I0.H.

IIporokon Nelot
«27» aBrycra 2026 T.

PABOYAS TPOT'PAMMA

(ID 7762213)

y4eOHoro npeamera «®@usuka. Ba3oBblii ypoBeHb»

1t obyqatomuxcest 10-11 kimaccos ¢ yuetom @OIT

AOKYMEHT MOoArnncAH
QNEKTPOHHOWM NOAMUCHLIO

CepTtudukart: 0239F7BAOOE6B§ADBZ48AA3DFEBBQFC3390
Bnaneneu;: LLIEFONb FTEOPIA ANEKCAHOPOBWY
HencteuteneH: ¢ 03.02.2026 go 03.05.2027

r.MockBa 2026-2027




HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeacraBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM ¢eaepaibHONH pabouell mporpamMmbl BOCHHTAHUSA U
KOHIENINK TpernojaBaHus ydeOHoro npeamera «dusmka» B 00pa3zoBaTeNbHBIX
OpraHU3aUAX Poccuiickoit Oenepauuu, peanu3yrommx OCHOBHEIE
oOpazoBarebHbIE MPOTPAMMBI.

Copepxanne mporpaMmbl M0 (U3MKE HAMpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOy4aromuxcs 10—11 kmaccoB npu 00ydeHun
ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO MOJIX0/1A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOY4EHHS, a TaKKe
YUHUTHIBAET HEOOXOJUMOCTh pEaU3alMi MEXIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU yUYE€OHBIMH IIpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
e U3yyeHus (PU3MKU Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHus, IJIaHUPYEMblIe
pe3ynbTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FOJjaM 00yUYEeHUS;

e conepkaHue yuebHoro npeamera «Pusnka» 1o rojgaM o0yueHusl.

du3zrka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJd B CUCTEMY
3HaHUI 00 okpysxkaromiem mupe. [IIKoapHBIN Kypc GUBUKH — CHCTEMOOOpa3yIOMIniA
JUIS €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢uznueckoit reorpadueit u actpoHomued. Mcmosb3oBaHME W AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenessieT XapakTep M pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTHH B cpepe SHEPTEeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpPHaJOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3ydenue
(Y3MKHU BHOCUT OCHOBHOM BKJIa/ B ((OPMUPOBAHNUE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oOydarouuxcsi, B (opMUpOBaHME yMEHUN NPUMEHSATh HAYYHBIA METO[
MO3HAHUS MPHU BBITIOJIHEHUHU UMU YYE€OHBIX UCCIEAOBaHUM.

B ocHOBY Kypca Gpu3uku 111 ypOBHS CPETHETO 00IIeT0 00pa30BaHUS MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.



Hoes yenocmnocmu. B cCOOTBETCTBUM C HEW Kypc SIBISIETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ Hed MaTepuan Kypca (Qu3MKu
o0OBbeIMHEH BOKPYr (¢u3nyecKux Teopuil. BenymuMm B Kypce sBIsieTcs
dbopMupoOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO NOTEHIMala (U3MUYECKON HAayKH, OCMBICIIEHUE CBSI3M Pa3BUTUS
(U3UKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaomnoii nanpasnennocmu. Kype pu3nku npeamnongaraet 3HakOMCTBO
C IIAPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN N3YYECHHBIX
TEOPHM U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIACHUS DJIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TaKXe OO0CYX IACHUS
po0JieM pallMOHAIBHOTO IPUPOIOTIONb30BAHMS U SKOJIOIMUYECKO 0€3011acHOCTH.

Crep>KHEBBIMU HJIEMEHTAMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro OoOIIero
oOpa3oBaHusl SBIAIOTCS (DU3MUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIU (PYH/IaMEHTAJIbHBIX 3aKOHOB H
IIPUHIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPH, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peallu3yeTcsl Mpexse
BCEro 3a CYET OpraHU3alMH IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIUXCS.
Ji1st 6a30BOr0 YpOBHS Kypca (PU3UKH — 3TO UCHOJb30BaHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PATOPHBIX pabOoT, KOTOPHIE B IPOrPaAMMeE
no (u3uke OObEIMHEHBI B OOIIMI CHUCOK YYEHWYECKUX MPAKTHUYECKUX PaboT.
Bolgenenre B yKa3aHHOM MepeyHe Ja0OpaTOpHbIX paldOT, MPOBOIAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS y4aCTHUKaMU 00pa30BaTeIbHOrO Mpoluecca
UCXOJI1 U3 OCOOEHHOCTEH MUIaHMPOBaHUS U OCHalleHus kaOuHera (usuku. Ilpu
3TOM OO0ECeunBaeTCs OBJaJACHHE OOYYarOIIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MTOCTaHOBKY OIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIEISIETCS PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 3a/au.
ITpu 3TOM 1JIs1 pacUETHBIX 3a]1a4 NPUOPUTETOM SIBIISFOTCS 33J]a4M C SIBHO 3a/IaHHOU
¢u3nyeckoil MOZeNnbl0, MO3BOJIAIOIIME NPUMEHATh HW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaK U HWHTErpUpPYs 3HAHUSA W3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA



0oOBsSICHEHHE TPOTECKaHUS (PU3MUECKUX SIBICHUHW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3MYECKOW MOAENW IS CHUTYallud MPaKTUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpedoanusimu GI'OC COO k maTepralibHO-TEXHUUYECKOMY
oOecrieueHnto y4yeOHoOro mpoiecca 0a30BbI YpOBEHb Kypca (DU3HKU Ha YpOBHE
cpeaHero oomiero oOpa3oBaHUs JIOJDKEH M3Yy4aTbCs B YCIOBUAX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IUKIa. B xabuHeTe Pu3MKku JOIKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 00OpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMme IO
($ur3MKe YUeHMUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JlemoHCTpannoHHOEe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHH C
MPUHITUTIOM MWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAeT IMOCTAHOBKY
MEPEUYUCICHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JIEMOHCTpAlUi st
UCCJIC/IOBAHMUSI ~ M3y4YaeMbIX  SIBIGHUA M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YYCHHUECKHUX MPAKTUUYECKUX padoT
dbopMHpyeTCS B BUJE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydammmxca. TeMaTHdecKue KOMILIEKThI
71a00paTOPHOTO OOOPYNOBAHUS JOJDKHBI OBITh TIOCTPOEHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU I1IEJISIMU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

e (QopMupoBaHuEe HHTEpeca U CTpEeMJICHUS OOyYaroluXcsi K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUsI OCHOB
CTPOSHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopMupoBanue yMeHHH OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
(Gu3HYeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHuEe TpENCTABICHUNA O PONMM (PUBUKHU IJI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne ATUX IeNneid o0ecreynBacTCsl pEIIeHHeM CIEeIyIONNX 3a1ad B

nporiecce nu3yueHus Kypca GU3uKu Ha YpOBHE CpeIHETo o01ero o0pa3oBaHus:

e MpUOOpETEeHNE CUCTEMbI 3HAHUH 00 001X (HU3UUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHUKy, MOJICKYJSIpHYIO (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;



e (dopmupoBaHME yMEHHMA NPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBbsiCHEHUsI (PU3MYECKUX SBJICHWM B TNPUPOAE U A HPUHATHA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS pa3IUYHbIX 3aJad C SIBHO 3a/laHHOM
¢usnyeckoil Monenblo, 3aJad, MNOAPA3yMEBAIOIIHUX CaMOCTOSTEIbHOE
co3anue (PU3NYECKO MOJIeNH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMUMaHHE (UBMYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U NPOBEACHUSA
(¢u3nYeCKUX SKCIEPUMEHTOB, aHaNW3a M WHTEpHIpeTanuu HWHGOpPMaIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOIYUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCJIOBUH Ui Pa3BUTUS YMEHHUM NMPOEKTHO-HUCCIEI0BATENIBCKOH,
TBOPYECKOU J1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE CPEIHEr0 OOIIEro
obOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMMe no (U3MKE MepeueHb JadOpaTOPHBIX MU
IPAKTUUYECKUX paboT SIBISETCS PEKOMEHJIOBAHHBIM, YUWUTEIb JEJaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

COJAEPKAHUE OBYYEHUA

10 KITACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT0 TO3HAHUS

®usuka — Hayka o mnpuponae. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
MHupa. Poiib sxcriepuMeHTa U TEOPUH B IPOLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenvupoBanue (pU3NYECKUX SBICHUNM W TpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbl U Teopuu. ['paHuIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKOMN JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBble W UU(PPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JNATUYUKHU.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBM)KEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHSAs] CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M
YCKOPEHHUE MAaTepUaIbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPIWHAT.
CroxeHune nepeMenieHnuil u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. I 'paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, NYyTH U MepeMEelEHUs
MaTepUaJIbHON TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOHOTO MaICHUS.

KpuBonuneitHoe nBmxeHuE. [[BH>kKeHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C TOCTOSIHHOM MO MOZYJIIO CKOPOCTBIO. YTIJIOBass CKOPOCTh, JINHEWMHAs CKOPOCTb.
ITepuon u wactora obOpanienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBAa M IIPAKTUYECKOE IPUMEHEHHE: CIUAOMETP,
JIBIKEHUE CHAPSII0B, LIEITHBIE U PEMEHHBIE IIEpEIayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUYETA, WIUTIOCTpALUs KUHEMATHUYECKUX XapaKTEPUCTHK
JBHKCHUSL.

[IpeoOpa3oBanue ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOIO IOJ YIJOM K TOPU30HTY M
TOPU30HTANBHO.

N3mepenue yckopeHust CBOOOJHOTO MaCHHUSL.

HarmpaBnenue ckopocTy TPy IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPENEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHS MEXKIy MYTSMH, IPONJACHHBIMUA TEJIOM 32
IIOCJIEIOBATEIbHBIE PABHBIE NIPOMEXKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurensHOcTH  [anmunes. Ilepeeiii  3akoH  HbroToHa.
NuepruanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuagbHON TOUKU. Tpernit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectr. llepBas kocMmuueckas
CKOpOCTb.

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



Tpenue. Buasl Tpenus (okosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuia conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[locTynarenbHoE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpamleHusa. [lnedo cuibl. VYcioBus
paBHOBECUS TBEPAOTO TEIIA.

TexHnueckrue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHEeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HeBecomocTs. Bec Tena npu yckOpEeHHOM OABEME U TAJCHUH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomaol

N3yuyenue aBMKEHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00paslie, OT UX AePopMaliH.

HccnenoBanue yciaoBUM pPABHOBECHS TBEPAOrO TeEla, HMMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MarepuasbHOM TOUYKHM (Te€da), CUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPTUs yIpYro
nehopMUpOBaHHOM NPYXUHBIL. [loTeHIMaIbHASI SHEPTHS TeJIa BOJIU3H MOBEPXHOCTH
3emiu.

[loTeHnuanbHple M HENOTEHUMANbHblE  CUibl.  CBA3b  paboTHI
HEIMOTEHUAIBHBIX CUJI C ”3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUSI MEXaHUYECKON SHEPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: BOAOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpPTUu
TeJIa Ha IPUMEPE PACTIKEHUS PESUHOBOIO KTy Ta.

Paznen 3. Modsiekysipaasi pu3suka 1 TepMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJECHUCTBUA 4YacTUIl BemlecTBa. MoAenu CTpOEHUs Tra30B, XUJIKOCTEU H
TBEPJBIX TEJ U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.

Mopnens  wupeambHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KHMHETUYECKOW TEOPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpedHEeW KWHETUYECKOM SHEPIruM TEIUIOBOIO ABMKEHWs dvactull rasza. lllkana
temrnepatyp KensBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—Kimanenpona.
3akoH [lanbToHa. M30mponeccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM
BemiecTBa. ['paduueckoe TMpeACTaBICHUE U3OMPOIECCOB: H30TEpMa, H30X0Da,
n3obapa.

TexHuyeckre yCTpPOCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE UCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKCHUS.

Mopaens onbita LTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, WUTIOCTpUpPYIONIas IpUpoay AaBICHUS Ia3a HA CTEHKU COCY/a.



OnbIThl, WUIIOCTPUPYIOIIKE YpPAaBHEHUE COCTOSIHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXy apaMeTpaMU COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHaMuueckasi cucremMa. BHYTpeHHSIE dHEpPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U coco0bl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Ta3a. Buasl  Termonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3TyYeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTHI pH TEIIIONEpEIAYE.

[Tonsitue 006 ammabatHoMm tporiecce. IlepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHue TepBOro 3akOHA TEPMOJMHAMHUKHU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatmMocTh PoO1IECCOB B MPUPOJIE.

TennoBble  MamwuHbl.  [IpuHUOMNBL ~ AEUCTBHUS — TEIUIOBBIX  MAIIIHH.
[IpeoOpazoBanusi HEPrUM B TEIUIOBBIX MamnHax. KoadpduimeHt mone3Horo
nerctBusl TerioBod MamuHbl. [{ukn KapHo u ero kospduuueHT mosie3HOro
JNEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIbHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH HSHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKKW M3 OYTHUIKM TOJA JACHCTBHEM CXKAaTOro BO3/AyXa, HarpeBanue sdupa B
JATYHHOU TPYyOKe MmyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3menenue BHyTpEeHHEH dHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 anadaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue U KoHjeHcalus. Vcrnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASA BIIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemuoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHHSI OT JaBICHHUS.



Tsépnoe teno. Kpucrannmmyeckue u amopdHbie Teraa. AHUZOTPOIHS CBONCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUcTayuTH3aIys. Y AeibHas TerioTa miaBiieHus. CyOaumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOIYYEHUSI COBPEMEHHBIX MAaTE€pPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune npu noHW>KEHHOM J1aBICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus 1 MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepeHre OTHOCUTENbHOW BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuka

Dnextpusanus Ten. JNEKTPUIEeCcKuil 3apsa. JIBa BU1a 3JEKTPUIECKUX 3apsI0B.
[IpOBOHMKHM,  JAMBIEKTPUKHM W IOJYIPOBOJHUKH. 3aKOH  COXPaHEHMS
ANEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. TouedHbIN 3IEKTpUUECKUI 3aps.
Onextpuyeckoe 1mose. Hampspk€HHOCTH — 3yleKTpuueckoro mois. I[IpuHoun
CYHEPHO3ULIUUA DIEKTPUUYECKUX MOJeH. JIMHUKM HaNpsyKEHHOCTH DJIEKTPUYECKOTO
T10JIS1.

PaboTa cun anekrpocratudeckoro nois. [lorenunan. PazHocTs NoTeHIHAOB.
[IpOBOOHMKM W IHUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tosie. [[uanexkrpudeckas
IIPOHULIAEMOCTb.

OnexrpoémkocTb. KoHeHcaTop. DNEKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATopA.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3aumozernicTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUaJH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MmepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuina Toka. [locTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE COINPOTUBICHUE BEIIECTBA.
ITocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJNEKTPOJBUKYIAasi CUJia M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 114 MONMHOM (3aMKHYTOM) AJIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAss  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

ITonynpoBOIHUKHY. CobcTBeHHas 151 [IPUMECHAS IIPOBOJIUMOCTb
MOJIynpoBOJHUKOB. CBoiicTBa Pp—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B  pAaCTBOpax M  pacijaBax  JJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.

OneKkTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelbHbIe MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOI,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYPOBOJHUKOBBIN TUO]I, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOLIAIY MOTIEPEYHOT0 CEUCHUSI U MaTepraia.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe OIEKTPOIABMXKYIIEH CcHibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOJAMMOCTD AUOA.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne cMEemaHHOro COEIMHEHNS PE3UCTOPOB.

N3MepeHne 3eKTPOABUKYIIECH CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAy4YHOIO
MO3HAHUS: SIBIICHWE, HAay4YHBIA (akT, TUMOTe3a, (Pu3nyeckas BEIWYWHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIHUPOBAHNAE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JuHEWHas QyHKIMS,
napaboia, runepOoiia, ux rpauKku U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUU HAa OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJIO00MEH >KMBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayu, TEMIOBOEC PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U Ta30B,
ANEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DAJEKTPOJUTHUYECKAas  AUCCOIMALUS,
rajbBaHHKA.

l'eocpagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEeHUsT B TEXHUKE, MOJIIUIHUKUA, HWCIOJb30BAaHUE 3aKOHA COXpPAHEHUS
MMIIyJIbCa B TEXHUKE (pakera, BOAOMET W JPYTHE), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJIOJAWJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJYYEHHUS] COBPEMEHHBIX MAaTEpHaJOB, B TOM YKCJIE HaHOMATEpHUAJIOB, U
HAaHOTEXHOJIOTUH, AJEKTPOCTAaTUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBIM MIPUHTED, AJIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, TaJTbBAHUKA.

11 KITACC

Pa3znen 4. JDiaeKTpoaAMHAMMKA
Tema 3. Mazcnummnoe none. In1eKmpomMazHUmMHAaA UHOYKYUSA
[ToctostHHbIE MarHuThL. B3anmoaencTBuE NOCTOSHHBIX MATHUTOB. MarHuTHoe
nojsie. BekTtop marautHOM MHAYKIMHU. [[pyHIKN Cyneprio3suunuy MarHuTHBIX MOJIEH.



JIluHnn MarHUTHOW WHAYKIMW. KapTuHa NMHUM MarHUTHOM HWHIAYKLIHMM I10JIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHOe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHMTHOTO TMOJIA JJWHHOTO MPSIMOTO IMPOBOJHUKA W 3aMKHYTOI'O KOJBLEBOTO
IPOBOJHMKA, KATYIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuua Jlopenua, €€ MOJlyJib U HalpaBlIeHUE. J[BUKEHUE 3apSKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopeniia.

SIBiieHUE DJNEKTPOMArHUTHOM MHAYKUUU. [loTOK BEkTOpa MarHUTHOU
MHIYKIUU. ODJIEKTPOJBWKYILAsl CUjJda HWHIAYKIUU. 3aKOH 3JIECKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Tmosie. DJEKTPOJBIXKYIIAA CUJIa WHIYKIUU B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NupaykTuBHOCTB. SIBIEHME CAMOMHIYKUHH. OJIEKTPOABIKYIAS  CUia
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckre yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUL, UHIYKI{MOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumogerictBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBIIeHUE PIEKTPOMATrHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHKYILEH CHIJIBI MHAYKIHUA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnea 5. Kosie0anua M BOJTHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CB0OOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
I"apmonnyeckue konedanus. [lepuox, wactora, ammmryga u (asa xoseOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBparieHune s3Hepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UCabHOM KOJIeOATeTbHOM KOHTYpe. AHAJOTUSl MEXIy MEXaHHYECKUMH U
ANEKTPOMArHUTHBIMU KoJsieOaHusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaromux KoueOaHusx. BbiHyX/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYKIE€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

Ilepemennblii  TOk. CUHYCOHMIAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOIO TOKA. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYECHHWE CHJIBI TOKA U
HaIpsKCHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
SHEPrur. DKOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTposHepruu. KymbpTypa
MCIIOJIb30BAHUS AJEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: JIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKU MasiTHUK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

NccnenoBanune CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu MOCHENOBATENIHHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHAEHCAaTOpa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanne 3aBUCUMOCTH MEpUOJia MajblX KoyeOaHUH rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChl rpy3a.

HccnegoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIEI0BATEIBLHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTYLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHbL



MexaHuueckue BOJIHBI, yciioBUs pacnpoctpanHeHus. Ilepumon. CkopocTtsb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJIHBIL
WuTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumMHas opueHnTanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, MPEIOMIICHUE, MONsIpu3anus, Tudpakuus,
uHTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUACHUA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuuecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHME: MY3BbIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JUArHOCTMKAa B TEXHUKE W MEIULIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunu u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGintonieHne cBsI3u I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJeOaHUI.

HccenenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHUE,
noJisipu3anus, AMPppakuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmoimHENHHOE pacrpoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpeJIOMIICHUSI CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbId yroyl MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LIBer.

Cobuparoniue u paccerBaroiye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOSIHUE
¥ ONTHYECKasi Cuja TOHKOW JUH3HL. [locTpoeHne n3o0paxxeHni B COOMPAIONINX U
pacceuBarolmx JInH3axX. PopMysa TOHKOM JIMH3BL. Y BEJIMUECHUE, JABAEMOE JIMH30M.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.



BonnoBass ontuka. HWuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOEHWS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcCaoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
IUPPAKITHOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, NPOEKIIMOHHBIMA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacCIpOCTPaHEHUE, OTPAKEHUE M MNPEIOMIICHHE CBETa.
OnTuueckue npuodopsI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habnronenue nntepdepeHnn crera.

Ha6nronenue nudpaxiuu ceera.

Habtonenue nucnepcuu cBera.

[Tomy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6nronenue nosnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3MmepeHue nokazaress npeioMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAIbHON TEOPHUH OTHOCHTEILHOCTH

['panu1IBI IPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyMe,
TIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHU U COKpPAIICHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MacChl C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YACTUIIbl. DHEPrus
TOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Inemenmot K6aHmMo60I ONMUKU



®oronbsl. Dopmyna [lnanka cBs3u s3HEprUM GOTOHA C €T0 YACTOTOU. DHEPTUs
U UMIYJbC POTOHA.
Otkpeitre u uccnenoBanue Gororddexra. Onwitel A. I'. CroseroBa. 3aKOHBI

dotoapdexra. YpaBHenue DuHmTeitHa s poTodapdexra. «KpacHas rpaHunar
dhororddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texnuueckue yCTpoCTBA W MPAKTHUUECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToIaTYMK, COJIHEUHAas: OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdIPPeEKTa.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHHio o -4acTHIL.
[lmanerapnas monens aroma. llocrynmater bopa. M3nydenue u morjomieHue
(GOTOHOB TpU TMeEpexojie aToMa C OJHOTO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.
BonnoBelie cBoiicTBa yactuul. Bomnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
Ty aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomul
Habnronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS snpa. OTKpbITHE
pamuoakTuBHOCTU. OnbITHl Pezepdopaa rmo onpeaeneHuo coctaBa pauoakTUBHOTO
m3nydenus.  CpoiictBa  anbda-, Oera-, ramMma-usiaydeHus.  BrusHue
PaIMOaKTUBHOCTHU Ha UBbIC OPTAHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sipa. M30Torbl.



Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. [amma-
U3JIydeHHE. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SnepHblie peaknuu. JleneHue u CUHTE3 s1ep.

Anepnsiii peaktop. TepmosinepHbiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETHKU. DKOJOTUYECKHUE ACTIEKTHI AJIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTopl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.

®dyHaaMeHTalbHbIE B3auMOoeicTBUs. EQMHCTBO (pM3MUECKOi KapTUHBI MUpA.

TexHUYecKue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHME: JO3UMETP, Kamepa
Bunscona, simepHsblil peaktop, aToMHasi 6omba.

Jlemoncmpayuu

Cu€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadpusim).

Paspges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Otamnsl pa3BUTHA acTpoHOMUM. [IpruKIIanHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeGa. Co3Besnusi, spkue 3BE3bI, IJIAHETHI, WX BUIUMOE
JBIKCHHUE.

ConHeuHas cucrema.

Connne. ConneuHass akTuBHOCTh. Mcrounuk sHeprum CosiHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpaMma «CHEKTpaJibHbIA KJIacC —
CBETUMOCTBbY». 3BE31bl TIJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3] TJIABHOM ITOCIENOBATENBHOCTH. BHYTpeHHEE cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUN U 3BoIonuu CosHIa U
3BE3/1. DTaIbl )KU3HH 3BE3].

Muineunsiii ITyTe — Hama T'amaktuka. Ilomoxkenune u aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHbIE NBIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66:1a. Paz0eranve rajgakTuk.
Teopus bonpmioro B3peiBa. PemkToBOE M3MydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaGmronenust HEeBOOPYKEHHBIM TJ1a30M € MCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUHN I OTNPEeNICHUs TOJI0KEHNsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIApUs U IPKUE 3BE3/BI.

Habmonenus B teneckon Jlynsl, mutanet, Mieunoro I1ytu.



O06o0marnee NOBTOpeHUE

Ponp ¢u3uku u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3THYECKOH cepax AesTeIbHOCTH YeTIOBEKa, POJIb K MECTO (DU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOU KapTHUHE MHpPa, poJib (U3HUUYECKON TEOPUU B
(dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUpa, MECTO (PU3UUYECKOI
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCylecTBIsIETCS C
Y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTE€MATHKH,
OHMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoTesa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(yHKLIHMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMH HA OCHU KOOPAMHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJ00US TPEYTrOJIbHHUKOB,
oTpeziesieHUE IO MIIOCKUX (GUryp u 00bEMa Tell.

buonocusa: »nekTpuyeckue SBICHHS B JKUBOW MPUPOAE, KoJieOaTelbHbIC
JIBWKEHHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOU MPUPOJE, NECUCTBUEC
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTAILUTMYECKON PEIIETKH, CIEKTPATIbHBIN aHaHU3.

l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
(hoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3eMIICTPSICCHU.

Texnonocusi: JIMHAM BJEKTPONEpeNad, TIEeHepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAHUONPUEMHHUK, TEIEBU3Z0D,
anTeHHa, Tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeYHas OaTapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mpenmera «®Du3nka» Ha YPOBHE CpPEIHETO OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTh JTOCTHXKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «Du3mKka» TOKHBI
OTpaxaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalONmUXCS PYKOBOJCTBOBATHCS
c(hOpMHPOBAaHHONW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHICKOT0 O0O0IlecTBa, PaCIIMPEHUE KU3HEHHOTO
OTbITA U OMbITA JAEATEILHOCTA B MPOLIECCE peaiu3alldd OCHOBHBIX HAIpPaBICHUIN
BOCIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD MPAKIAHCKON MO3UIIMU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUYECKUX U
JEMOKPATUUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPa)KJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMOJECHCTBOBATh C COI[UATBLHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX (QYHKIUSMU U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPakKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIC B
eI TEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOTO TBOPUECTBA,
MPUCYIIEro (PU3NYECKOil HAYyKE;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3IuyHbIM cdepaMm MNpoPecCHOHANIBHON ACSATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOD
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh DJKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIO0ATHLHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;



IUTAHUPOBAHKE U OCYLIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HaHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMPEHHUE OMNbITa JEATEIbHOCTH SKOJIOTMYECKOM HAINpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (U3MUECKOIN HAYKH;

OCO3HaHUE LEHHOCTH HAay4YHOW JEITEIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUsl GU3UKH OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTeibHbIe YHUBEPCAJIbHbBIE YUeOHbIE /1eiiCTBUS
Bba3oBble Jioruyeckue aeiicTBUS:
camMoCTOSITeNbHO  (OpMyNIHpOBaTh W aKTyalM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpeNeNsaTh IeNU ACITENIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JOCTUXKEHUS;
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTUBOPEYHMsST B  PacCMaTPHUBACMBIX
(OUBUYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepHaIbHBIX U HEMATepUATbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIICACTBUIN ACATCIBHOCTH;
KOOPIMHUPOBATH M BBITTOTHATH pa0OTY B YCIOBUAX PEaTbHOTO, BUPTYaIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaresibckue 1eiCTBUSL:
BJIQJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSAMH M METOJAMH
(bu3nYeCcKoi HAyKH;
BJIQ/ICTh HABBIKAMHU y4EOHO-MCCIIEOBATENBCKON U MMPOCKTHOM NEATETbHOCTH
B o0yiactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB ITO3HAHMS;
BJIQJCTh BHUIAMH JCSATEIBHOCTH TIO TIOJIYYEHUIO HOBOTO 3HAHUS, €Tr0
UHTEPIPETAINHA, TPEOOPA30BAHUI0O M MPUMEHEHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOSKTOB B 00J1aCTH (DU3UKU;



BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTATh TUIOTE3Y €€ PEIIeHNUs, HAXOIUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh IOJIYYEHHBIE B XOJE€ pELIEHUS 3a7adyd pe3yJbTaThl,
KPUTUUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIC 33Jauyd B 00pa30BaTeIbHOU
JESITEIbBHOCTH, B TOM YHCJIE IPU U3YUEHUH (DU3BHKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NIPUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTUUECKYIO 001acTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAIIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, IONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HAaBBIKAMH TONY4YeHHUS WHGOPMAIMU (PU3NIECKOTO CONCPIKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIATH IOUCK, AaHAIU3,
CUCTEMATHU3allMI0 U WHTEPIpEeTalni0 MHPOPMAlMU pa3jIMyYHBIX BHUJIOB U (PopMm
IpeJICTaBICHMUS;

OILICHMBAThH JOCTOBEPHOCTH HH(OpMALIHH;

WCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMI B pEUICHUMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3TUYECKHMX HOPM, HOPM HH(OpPMAILIMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUSA B Pa3IUYHBIX (PopMarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIMHU U LIEJIEBON ayJUTOPHUH, BHIOMpPas ONTUMAIbHYIO
(dbopMy npeAcTaBlIeHUs U BU3yaJIU3alIUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3MKU U BO BHEYPOUHOM AESITENbHOCTH;

pacno3HaBaTh MOPEANOCBUIKM  KOH(MDJIMUKTHBIX CHTyalud W CMsT4ath
KOH()JIUKTHI;

pPa3sBEPHYTO M JIOTMYHO M3JIAaraTb CBOK TOYKY 3PEHHs C HCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh W HCHOJIB30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHIWBUAYAJIBbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4€ToM OOLIMX
HMHTEPECOB ¥ BO3MOXKHOCTEN KaKJIOTO YJIEHA KOJIJIEKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJUHUPOBATh ACUCTBUA MO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUU,
pacrupefeNnaTh poid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YYaCTHUKA KOMaHAbl B OOIIHiA
pe3yNbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HUIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JelicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISTh MMO3HABATEIIbHYIO JIEATEILHOCTh B 00JacTH
(GU3UKM U AaCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh WU (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M KadeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS IPAKTUYECKON PAa00ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JPYIAUIMH B 00JacTH
(M3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHbIN M KYJbTYPHBI YPOBCHb.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJaJeTh HABBIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HAaHUsA
COBEpIIIaeMbIX JEHCTBHI M MBICIUTENBHBIX MPOLECCOB, WX pE3yNbTaTOB M
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyaIllluH, BbIOOpa BEPHOTO
peIIeHuS;

YMETh OIICHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMpPU aHAIH3e pPe3yJbTaTOB
NEeSTEHHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;



MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TIPU aHAINW3E pe3yIbTaToOB
NEeSITEHHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce mocTmkeHUs TNYHOCTHBIX PE3yIhTaTOB OCBOSHUS MPOTPAMMBI IO
dbu3uke JUII  YPOBHS CpeIHEero ooOmero oOpa3oBaHUS Yy OOYYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIaTr aFO I
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIOYAIOIIETO CTIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS Pa3BUTHS COOCTBEHHOM IMOIIMOHAIBLHOU Chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aJalTHPOBAThCS K
AMOITMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHXKEHUIO TEH U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIFOYAIOMICH CITIOCOOHOCTh MMOHUMATh IMOIIMOHATILHOE COCTOSIHHUEC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBJICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peliaTh KOH(PIHKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K konity o6yuenus B 10 kacce mpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JIEMOHCTPUPOBATh HA TMpPUMEpaX pojb U MeCcTO (PU3MKU B (DOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOUN ACATEIBHOCTHU JIIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCNCH:
MarepuaibHas TOUKa, MHepLUaIbHasl cCUCTeMa OTCUETa, aDCOIOTHO TBEPIOE TEINO,
WJICAIbHBIN a3, MOJEIU CTPOCHUS Ta30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] PU PeIIeHnH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJSIPHO-KHHETUYECKONM TEOpUM CTPOECHHS BELIECTBA U
ANEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHENHOE JBUKEHUE,
cBOOO/IHOE MAjIeHUE Tell, JBMKEHHE MO OKPYKHOCTH, MHEPLUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
M3MeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKJEHUHU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAJUIM3AlMs, KUIICHHE, BJIAXHOCTh



BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dJIEKTPU3alus Tedl,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATH MEXAHUYECKOE JIBI)KEHUE, HCIONb3Ys (DU3UYECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYECKasi SHEPrus, MOTECHUIHUAIbHAS SHEPIUsi, MEXaHW4YecKas
paboTa, MeXaHW4YecKass MOINMHOCTh; TIPH OINWCAHWW TPABUIBHO TPAKTOBATh
(Gu3MYEeCKUN CMBICI HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAUCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU
BEJTUYMHAMU;

ONUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS,
UCTIONB3ysl (DU3WYECKHE BEIMYMHBL: JaBJICHUE Ta3a, TEeMIleparypa, CpeaHss
KMHETUYECKasi YHEPTUsl XaOTUYECKOTO JBMXKEHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA JHEprusi, pabora rasa,
KO3(QGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; NpPU ONHCAaHUU
MPaBWJIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYEHUsT U €IUHUIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(GU3NYECKYIO BEJINYMHY C APYTUMH BEJIUYMHAM;

ONMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsl, MOTEHIIMAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONMHCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHMsS] M EIUHUIIBI; YKa3blBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEIUYHUHY C APYTUMH BEIMUYUHAMY,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCTONb3Ys (PU3UYECKUE
3aKOHBI W MPUHIMIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHHUS MEXAaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUsS UMITYJIbCa,
MPUHLNN CYNEPHO3ULIUA CHUJI, HNPUHUUII PABHOMPABUS HHEPLHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPHUIO CTPOCHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUUYECKON PHEPTrUM TEIJIOBOTO JBUKEHUSI MOJICKYII C
a0COJIFOTHOUM TemmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE MPUHITUITBI IEHCTBUS MAITUH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3indaTh YCIOBHUS MX O€30MAaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOU
KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C HCMOJb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmyupoBaTh MpodeMy/3anady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PY10BaHUs, TPOBOAUTH OMBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYILECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaThb HU3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUM, IMPU ATOM KOHCTPYMpPOBATh YCTAHOBKY,
(¢uKcHpOBaTh PE3yJIbTATHI TOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMUYMH B BUJIE
TabJIML ¥ TpauKOB, JI€1aTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEI0BAHUS;

coOmro/1aTh MpaBwiia 6€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUHN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENIOBATENbCKOW W MPOEKTHOM
JESITEIbBHOCTU C HCIOJBb30BAaHUEM H3MEPHUTENBbHBIX YCTPOUCTB U JaOOPATOPHOIO
000py10BaHUS;

pemiaTh pacu€THblE 3aJaud C SIBHO 3aJaHHON (PU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3UUeCKHe 3aKOHBI U MPUHIIHUITBI, HA OCHOBE aHAIN3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOaUMbIEe NIl €€ pEelIeHUs, NMPOBOJUTH PAcU€Thl U OLIEHHWBATH PEaTbHOCTh
MOJIyYEHHOT'0 3Ha4Y€HUs (PU3NUECKON BEITUYUHBL;

pelaTh KaueCTBEHHBIC 33aUM: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PacCyXJACHHA C OMOpOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznueckue sSBICHUS;

UCIOJIb30BaTh IPU PELICHUN YU€OHBIX 3a]1a4 COBPEMEHHbIE HH()OPMALIOHHbIE
TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMA U TPEICTaBICHUS
y4eOHOM M Hay4YHO-NOMYJSIpHOM WH(GOpMAaIMKM, TOJYYEHHOH W3 pa3INYHbIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HHPOPMAITHIO;

OPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TeXHOJIOTHU;

MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 10 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MacCHOCTH MpU OOpaleHuu ¢ TpudopamMu M TEXHUYECKHUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B Tpynme C BBHIMOJHCHHEM pPAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAMOHAIBHO pacHpelessiTh OO0sI3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB T'PYIIIBI B PEIICHNUE PACCMaTPUBAEMON TPOOIIEMBI.

K xonity oOyuenus B 11 kiiacce rnpeiMeTHbIie pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIH:



J€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKOU NESATEIBHOCTH JIOJEH, LEIOCTHOCTh U €IUHCTBO
($u3nUeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TpaHULBl [PUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEINIEH:
TOYEYHBIN JJIEKTPUUECKUM 3apsll, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, AEpPHAs
MOJIeTIb aTOMa, HYKJIOHHash MOJETh aTOMHOTO siipa MPH PEIIeHUU (PU3NIECKUX
3azay;

pacrno3HaBaTh (pU3NUECKUE ABJICHUS (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKHN U KBAHTOBOW (PU3MKH: AJIEKTpUYECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE IEHUCTBUS TOKA, B3aMMOJECUCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHIAYKUWSA, JEWCTBHE MAarHUTHOIO TIIOJS Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3apsi, JEKTPOMarHUTHbIE KOJeOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXKCHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W NOJApU3alMs CBETa, JHUCIEPCUs CBETa,
dhoroanexTpudeckuit 3¢pdext (hotorddexT), CBeTOBOE AaBlIE€HUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aroMa BOJOPOJA, E€CTECTBEHHAs W HCKYCCTBEHHAas
PaAMOAKTUBHOCTE;

ONUCHIBATh W3YYECHHBIE CBOMCTBA BEILIECTBA (IJIEKTPUUECKUE, MArHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pa3IMYHBIX  Cpela) U
ANIEKTPOMATHUTHBIE SBJIIEHHUS (TIPOLECCHI), MCHOJB3Yd (PU3UUYECKUE BEIUYUHBIL:
JIEKTPUYECKUN 3apsll, CWJIAa TOKA, DJIEKTPUYECKOE HAIPSDKEHUE, JIEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABIIKYIIAs cuia, paboTa TOKa,
MHIAYKIUS MarHUTHOrO Mojs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKU, JHEPrus AJIEKTPUYECKOTO M MATHUTHOIO IOJIEH, MEPUOJI M YacToTa
KoJebaHuil B KoyeOaTenbHOM KOHTYpe, 3apsi M CHJa TOKa B IHpoLecce
FapMOHMYECKUX DJIEKTPOMATHUTHBIX KOJEOaHUH, (OKYCHOE pacCTOsIHHME U
ONTHUYECKasi CUja JIMH3bL, NMPU ONUCAHUMU MPaBWIBHO TPAaKTOBAaTh (YU3MUECKUN
CMBICII HCIOJNb3YEMBIX BEJIIMYUH, MX OO0O3HAUEHUS W EAUHMIIbI, YKa3bIBaTh
(opMyJIbL, CBSA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOIb3YS
¢u3nyecKkue BEIMYMHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaia, SHEPrus CBsI3U
aTOMHBIX SIIEP, MPU ONUCAHUU MPABUIBHO TPAKTOBaTh (HU3UUECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTUMHU BEIUYMHAMH,
BBIUYUCIISTh 3HAUCHHUE (DU3HUECKON BEJIMUUHBL;

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHUS, UCIOJB3YS (U3NUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NTOCJIEN0BATENBHOTO U MAPAIIIENBHOTO



COCAMHEHNs IPOBOJHUKOB, 3aKOH Jkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWHU, 3aKOH NPSIMOJMHENHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHHE DUHIITEHHa s GoTtodddexra,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAaHEHUs UMIIYJbCa, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXpPaHEHMsI MacCOBOI'O 4HMcia, MOCTynaaTel bopa,
3aKOH paJMOaKTUBHOTO pacmajia, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKO0HA, €r0 MaTEeMaTHYECKOE BBIPAKECHHWE W YCJIOBHs (TpaHUIlBI, 00JIaCTH)
IPUMEHUMOCTH;

OIIpEEIATh HAIIPABJIEHNE BEKTOpPA MHAYKLIIUHA MarHUTHOTO I0JI IPOBOJIHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHna;

CTPOUTHh W OIKCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMOJIHATh HKCHEPUMEHTHl MO HCCIEIOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHHUM: IPU 3TOM
dhopmynrpoBaTh IpodIeMy/3a1ady U TUIOTE3y Y4eOHOIr0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pyA0BaHUSs, IPOBOAUTH ONBIT U (POPMYJITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIUYMH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIN CIIOCO0 M3MEPEHHsS] U HUCHOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

MCCJIE0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH C UCIOJIb30BAaHUEM IPSIMBIX
U3MEpPEHUI: MpH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3YJIbTAaThl
MOJIyYUEHHOM 3aBUCUMOCTU (PM3MUYECKHUX BEJIMYMH B BUAE Ta0OnMIl U TIpaduUKOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

coOJiroAaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCICIOBAHUN B
paMKax y4eOHOIro OJKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEIbCKOW U IMPOEKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (PUM3MYECKOW MOJEINbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXOoauMble NJisi €€ pelIeHUs, MPOBOJUTH Pacu€Thl M OLICHHWBATH PEaTbHOCTh
MOJIyYEHHOT0 3HaUY€HHUs (PU3NUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXICHUM C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKUE SIBIICHHUS,

MCIIOJIb30BAaTh ITPH PELICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMAIIHOHHBIE
TEXHOJOTHH JUJIsl TIOMCKA, CTPYKTYpUPOBAHUSA, MHTEPIIPETALIUA U TPEICTaBICHUS



y4eOHOM W HAy4YHO-TIOMYJIAPHOM HWH(GOPMAIMU, TOJTYYEHHONH W3 pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMylo HH(OPMALHUIO;

OOBSICHATH IIPUHIUIIBI

JICUCTBUS MAIlIYH,

NpUOOPOB M  TEXHUYECKUX

YCTPOﬁCTB, pa3iindaTtb YCJIOBHA HUX 0e3011acHOr0 MCIIOJIb30BAHUS B HOBCGI[HCBHOI\(JI

JKW3HHU;

MPUBOIUTH IPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpPA, B DPa3BUTHE

TCXHUKH U TGXHOJIOFI/Iﬁ;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecnieyeHrss O€30MACHOCTH MpH OOpaLIEHUH € NpUOOpaMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, JII COXPAHEHHSI 3J0POBbS M COOJIIOJIEHNUS HOPM 3KOJOTMYECKOIO

MOBEAECHHUS B OKPYXKAIOILIEH CPEE;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pPOJEi,
IUIAHUPOBaTh pabOTy TIpPyHIbl, PALMOHAIBHO PpaCHpEleisITh OO0S3aHHOCTU U
IJIAHUPOBATH ACATEIBLHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJEKBATHO OLICHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEHIEHUE pacCMaTpUBAEMOU MPOOIEMBI.

TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

N HaumenoBanu KoauvecTBo yacoB DJIeKTPOHHBIE
" e pa3iesioB M (undpoBbIe)
n/ Becer  Konrpoabnbl  IlpakTHuecku
TeM oOpa3oBaTeJibHbIE
I 0 e padoThbl e padoThbl
NMPorpamMmMbl pecypcsbl
Paznen 1. DU3UKA U METO/JIbIl HAYYHOI'O ITO3HAHUS
dusznka u
bu6mmoreka [JOK
METOIbI
11 2 https://m.edsoo.ru/7f41bf
Hay4YHOT'O 72
MO3HAHUS -
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
72
bu6mmorexa [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bu6mmorexa [IOK
2.3 COXpaHEeHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHKE 72

Hroro no paszneny 18



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

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUMHAMUKA

OcHOBBI
MOJEKVISDHO- bu6mmoreka [IOK
3.1 Yp . 9 1 https://m.edsoo.ru/7f41bf
KHHETUYECKOM 7
TEOpUH T
OCHOBBI bubmuoreka [JOK
3.2 TEPMOAUHAMUK 10 1 https://m.edsoo.ru/7f41bf
u 12
ArperaTHble
COCTOSIHUSI bubmuoreka [JOK
3.3 BeEIECTBA. 5 https://m.edsoo.ru/7f41bf
da3oBrIc 72
TIePEXOJIbI
Utoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
DIIEKTPOCTATUK bubmorera [JOK
41 P 10 1 1 https://m.edsoo.ru/7f41bf
! 72
[TocTosaHHBII
AIEKTPUYECKUI bubnuorexa [JOK
4.2 TOK. TOKH B 12 1 1 https://m.edsoo.ru/7f41bf
pa3In4HbBIX 72
cpenax
Hroro no paszneny 22
PesepBHoe Bpems 2
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 4
I[MPOTPAMME
11 KJIACC
N HamMeHoBamme Kosun4yecTBo 4acos DJIeKTPOHHbIE
(undpossbie)
n/  pasgeroBuTeM  Beer  KourpousH IMpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl

Paznea 1. JIEKTPOJJUHAMUKA



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

MarsuuTtHoe noiJie.

bubnunoreka LIOK

11 DIIeKTpOMarHuTH 11 https://m.edsoo.ru/7f41c
asg UHAYKIHUS 97c
Hroro no pazneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

MexaHnn4deckue u bubnunorexa LIOK
2.1 3JICKTPOMArHUTH 9 https://m.edsoo.ru/7f41c
ple KoJIeOaHus 97c
MexaHH4eCcKue u bu6nmoreka [IOK
2.2 AJIEKTPOMAarHUTH ) https://m.edsoo.ru/7f41c
bI€ BOJIHEI 97c
bubnunoreka LIOK
2.3 OnTuka 10 https://m.edsoo.ru/7f41c
97c
Utoro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBEBI
CIIeIHAILHOM bu6nmorexa LIOK
3.1 Teopuu 4 https://m.edsoo.ru/7f41c
OTHOCHUTEJILHOCT 97c
u
Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OeMEHTEI bu6nmorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
bubmmoteka IIOK
4.2 Crpoenune aToma 4 https://m.edsoo.ru/7f41c
97c
bu6nmorexa LIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

DNEeMEHTHI
5.1 aCTPOHOMMH U
acTpopU3UKHU

Hroro no pazneny

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c
97c



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

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bubnunorexa LIOK
0600
6.1 ootiarotiee 4 https://m.edsoo.ru/7f41c
MMOBTOPCHHE
97c
Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
4 7
YACOB IIO o8
ITPOI'PAMME
INHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No KoanuyecTBo yacos Nara DJIeKTPOHHbIE
Kourpoar  IIpakTuuec uupposbie
n/ Tema ypoka Bce HU3Y4YeH
I HbIE KHe st o0pa3oBaTe/ibHBI
padoThI padoThI e pecypchl
Ouznka —
Hayka o
MIPUPO/IE.
H}; pHHe bubmuorexa [JOK
1 i https://m.edsoo.ru/ff
METOAH 0c32e2
TMO3HAHUS
OKPY>KaIOIIEero
Mupa
Pose u mecTo
(¢u3UKH B
(dbopMUpoBaHUH
COBpPEMEHHOM bubnuoreka [IOK
2 Hay4HOU https://m.edsoo.ru/ff
KapTUHBI MUpa, 0c33e6
B IIPAKTUYECKOMN
NEeSATETbHOCTH
monen
Mexanunueckoe
bu6mmorexa [IOK
JBUKEHUE.
3 https://m.edsoo.ru/ff
OTHOCHUTENBHOC

Tb

0c3508



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

MEXaHHYCCKOT'O

JIBMDKCHUS.
[Tepemenienue,
CKOPOCTb,
YCKOpEHUE
PaBHOMepHOE bubmmoreka [JOK
4 MPSMOJIMHEHHOE https://m.edsoo.ru/ff
NIIBIOKEHHE 0c3620
PaBHOyCKOpEeHH
e bu6mmoreka [IOK
5 HpAMoHHeNoE https://m.edsoo.ru/ff
0c372e
JIBHDKCHUE
CBoOopgHoe
MmajcHHeE. bu6mmoreka [IOK
6 Yckopenue https://m.edsoo.ru/ff
CBOOOIHOTO 0c39cc
aJICHUS
Kpusonnnueiinoe
JIBIOKCHUE.
bubmuorexa [JOK
JBr>xenue
7 MaTEPHATBHOI https://m.edsoo.ru/ff
Oc3ada
TOYKH T10
OKPYKHOCTH
[TpunIMn
OTHOCHUTEIBHOCT
u I'anunes.
VHepuuanbHbic bu6mmoreka [IOK
8 CHCTOMEL https://m.edsoo.ru/ff
0Oc3be8
oTcYeTa.
[IepBbl1it 3ak0H
HrroTona
Macca tena.
Cuna. [Ipunnun
cynepno3nu1:m bubnuorexa [IOK
cui. Bropou
9 saxor HEfoToHa https://m.edsoo.ru/ff
0c3be8
TUTST
MaTepuaibHOU
TOYKH
Tpetu 3akon bu6mmoreka [IOK
10 https://m.edsoo.ru/ff

Hrrotona g

0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHralIbHBIX
TOYECK

11

12

3akoH
BCEMHUPHOIO
TATOTEHUS.
Cuia TSoKeCTH.
[TepBas
KOCMMYECKAs
CKOPOCTH

Cuna

YIPYrocTH.
3akoH ['yka.

Bec tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c3el8

13

14

15

Cuna tpeHus.
Koaddumment
Tpenus. Cuia
COIIPOTHBIICHUS
IIPU ABMKEHUH
Tena B
KHUJIKOCTH WIN
rase

[TocrynarensHo
e H
BpalLlaTEeIbHOE
NIBYKEHHE
a0COJIFOTHO
TBEPAOIO Tena.
MoMeHT CHJIBI.
IInedo cuibl.
YcaoBus
paBHOBECHS
TBEPAOIO TeENa

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTrepuaibHbIX
Touek. Mmmynsc
CHUJIBI. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBU)KEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c43d6



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

16

PaboTa n
MOIIIHOCTD
CHUIBL.
Kunernueckas
SHEPTUst
MaTepuaibHOU
To4YKkH. Teopema
00 M3MEHCHUHU
KHHETHYECKOI
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c4502

17

18

IloTenumanbpHast
SHEPTHs.
IloTennmanpHast
SHEPTHUsl yIpyro
nehopMUpOBaHH
OU MPY>KUHBI.
IloTeHnunansHas
SHEprus Teia
BOJIH3HU
MMOBEPXHOCTHU
3emim

IloTenuuanrsHbIe
Hu
HEIOTEHIHAILH
pIe cuiibl. CBA3b
paboThl
HEIOTEHIUAILH
BIX CHJI C
H3MEHEHUEM
MEXaHUUYECKOH
SHEPIUU
CHCTEMBI TeJl.
3aKkoH
COXpaHEHUs
MeXaHUIEeCKOH
SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc46la

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c478c

19

JlaGoparopHas
paborta
«HccnenoBanne
CBSI3H pabOThI
CHJIBI C
M3MEHEHHEM



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

20

MEXaHUYECKOU

OHEPI'vH TE€JIa Ha

npuMepe
pacTsbKeHus
PE3UHOBOTO
KTyTa»

KonTponbnas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKoHBI
COXpaHEHUS B
MEXaHHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4b74

21

OCHOBHBIE
IIOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
bpoyHnosckoe
JIBIDKCHHE.

Huddyszus

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4dc2

22

23

24

Xapakrep
IBIDKEHHUS U
B3aMMOJEHCTBH
s1 YaCTHI]
BEIIIECTRA.
Mopenu

CTPOEHHUSI Ta30B,

JKUJIKOCTEH 1
TBEPABIX TEN

Macca monexya.

KommuectBo
BEIIECTBA.
ITocTossHaas
ABorazipo

TemoBoe
paBHOBECHE.
Temneparypa u
€€ U3MEpPEHNE.
[IIxana
TeMmneparyp
Lenbcus



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

25

26

neanbubiii ras
B MKT.
OcHoBHOE
ypaBHEHHUE
MKT

AOcoroTHas
TemmepaTrypa
Kak Mepa
cpeaHen
KHHETHYECKOM
SHEPTUU
JBYKCHUS
MOJICKYIL.
YpaBHeHue
MenneneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc511le

27

3aKkoH
HanpToHa.
I"azoBbIC
3aKOHBI

28

29

30

JIaGoparopHas
pabora

«HccnenoBanue

3aBUCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
pa3peKeHHOTO
raza»

N3onporeccer B

nACaJIbHOM Ia3c

U uX
rpaduueckoe
IIPEJICTaBICHHUE
BuyTtpenuss
JHEPIus

TEpMOJIUHAMUYE
CKOHW CHUCTEMBI U

CITOCOOEI €€’
N3MCHCHUS.
KommuectBo
TEMIOTEI U

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

pabora.

Buytpennsis
SHEPTHs
OJIHOATOMHOTO
UJICATHOTO
raza
Brsr bu6mmoreka [IOK
31 remonepesa https://m.edsoo.ru/ff
0c5c36
VY nenbHas
TEIIIOEMKOCTh
BEIIECTBA.
KolMaecTBo bu6mmoreka [IOK
32 TeILIOTH TP https://m.edsoo.ru/ff
0c5c36
TerIonepeaaye.
AnnabaTHBIN
mporecc
[TepBrlii 3ak0H
TEPMOJINHAMUKHI bu6mmorexa [IOK
33 U €To https://m.edsoo.ru/ff
IIPUMEHEHHE K Ocb5efc
M30IpoIeccam
HeobOpartumocts
Mpo1EecCoB B bu6mmoreka [IOK
34 MIPUPOJIE. https://m.edsoo.ru/ff
Bropoii 3akoH 0c6230
TEPMOTUHAMUKHU
[TpuHIMI
o y—— bubnuotexa [JOK
35 KIUT Temonoii https://m.edsoo.ru/ff
0c600a
MaIlUHBI
36 [ukn Kapno u
ero KIIJ{
DKOJIOTHYECKHUe
37 poOIeMbI
TETJIOPHEPTeTHK
u
O60o0maromuii
YPOK bubmuorexa [JOK
38 «MonekynspHas https://m.edsoo.ru/ff
¢buzuka. 0c6938

OCHOBBI



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

TEPMOIUHAMUKHA
»

KontposbHas

pabota mo Teme

«MonekynsipHas bubnnoreka [HOK
39 ¢buzuka. https://m.edsoo.ru/ff

OCHOBBI 0c6a50

TEPMOJIUHAMUKU

»

[TapoobpazoBan

ue u bubmuorexa [JOK
40 KOH/JICHCAIIHS. https://m.edsoo.ru/ff

HWcnapenue n 0c63b6

KHUIICHUE

AGcomoTHas U

OTHOCHUTEIbHAs

bu6mmoreka [IOK

41 BIRHOCTE https://m.edsoo.ru/ff

posfyxa. 0c64d8

Haceimennsiin

nap

TBEpHoe Temno.

Kpucramnuyeck

re U aMop(QHbIC

Tena.

AHunzorponus bubnuoreka [IOK
42 CBOHCTB https://m.edsoo.ru/ff

KpHUCTAJIJIOB. 0c65f0

Kunkue

KpPHUCTAILIIBL.

CoBpeMeHHbIE

MaTepuabl

[InaBnenue u

KPUCTAJTU3AIUS

. VrenbHas bu6mmoreka [IOK
43 TeroTa https://m.edsoo.ru/ff

0c6708

TUTaBJICHUS.

Cybnumarus

VYpaBHeHue bubnmoreka [JOK
44 TEIJIOBOTO https://m.edsoo.ru/ff

Oaylanca

0c6820



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
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/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DJIeKTpu3anus
Te.

DIIEKTPUUYECKUN bubnnorexa LIOK
45 sapan. Jpa Bz https://m.edsoo.ru/ff
Oc6hcc
ANEKTPUUECKUX
3aps/ioB
[IpoBogHUKH,
JIARJICKTPUKU U
IOJIyIIPOBOJHHUK bubmuorexa [JOK
46 1. 3aK0H https://m.edsoo.ru/ff
COXpaHEHUSA Ocbbcc
AIEKTPUUYECKOTO
3apsna
B3aumonencteu
€ 3apsIoB.
3axon Kyona. bubmuoreka [JOK
47 . https://m.edsoo.ru/ff
Toueunbin
. Oc6ed
ANEKTPUUECCKUN
3aps
Hanpsxénnocts
AIEKTPUIECKOTO
noJist. [Ipunnun bubnuorexa [IOK
48 CYTIePIIO3UIHH https://m.edsoo.ru/ff
JJIEKTPUUECKUX 0c6df2
nonaeu. JInauu
HaIPSHKEHHOCTH
Pa6ora cun
AIEKTPOCTATUYE
CKOTO LS. bu6mmoreka [IOK
49 MoTerman https://m.edsoo.ru/ff
' 0c6f00
PazHoCTh
MOTEHIMATIOB
[IpoBoHMKY 1
JUAJIEKTPUKHU B
JJIEKTPOCTAaTHYE bubnnorexa [JOK
50 CKOM TI0JIE. https://m.edsoo.ru/ff
Juanexkrpuueck 0c7018
ast
MIPOHUIIAEMOCTh
. bubmuorexa [JOK
DNEeKTPOEMKOCT
51 https://m.edsoo.ru/ff

b. Kongencarop

0c7126



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/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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

52

53

54

55

DIIEKTPOEMKOCT
b IJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apSKEHHOIO
KOHJIEHCATOopa

JlaGopaTopHas
paborta
"U3mepenue
3JIEKTPOEMKOCT
"
KOHJIeHcaTopa"
ITpuHIMI
NEUCTBUS U
MIPUMCHCHUE
KOHJICHCATOPOB,
KOIMHUPOBAIBHOT
0 amnmnapara,
CTPYHHOTO
MpUHTEpA.
DnexTpocTaThye
CKasl 3aIluTa.
3azemiieHue
ANEKTponpudop
OB

DneKTpUYECKu
TOK, YCIOBHUS
ero
CYIIECCTBOBAHHS.
ITocTosiHHBIH
ToK. Cunna Toxa.
Hanpsoxenne.
ConpoTuBieHue
. 3akoH OMa i
y4acTKa Ienu

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c72¢c0

56

IlocaenoBarenn
HOE,
napaienbHoe,
CMEIIaHHOE
COCMHEHHE
MIPOBOHHUKOB.
JlaGoparopHas

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

57

58

59

paborta
«3yuenue
CMEIIaHHOTO
COETUHEHUS
PE3UCTOPOBY

Pabora u
MOIIIHOCTb
ANEKTPUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna
3axod Oma aiist
MOJTHOMN
(3aMKHYTOM)
AJIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHUE.
JIaGoparopHas
pabora
«3mepenne
OJ1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COTPOTHUBIICHUS
»

PesepBHbIit
YPOK.
KoHnTponbHas
pabora 1o Teme
"DeKTpouHAM
nka" /
Bcepoccutickas
MPOBEPOYHAs
pabota

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c8c56

60

O6006maromuit
YPOK
«NEKTpOIUHAM
uKa» /
Bcepocculickas
MIPOBEpPOYHAs
pabora

bubnmoreka [JOK
https://m.edsoo.ru/ff
0c88be

61

DneKTpoHHas
MIPOBOJMMOCTH



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

62

TBEPJIBIX
METAJIJIOB.
3aBHCHUMOCTh
COTIPOTHUBIICHUS
METAJIJIOB OT
TeMIIepaTyphI.
CaepxnpoBoauM
OCTh

DIIEKTPUUECKUN
TOK B BaKyyMe.
CaouictBa
AIEKTPOHHBIX
My4KOB

63

64

65

[TonynpoBoauu
KH, UX
COOCTBEHHAS H
MpUMecHas
MIPOBOJIUMOCTb.
CsouctBa p—n-
rnepexoa.
[TonynpoBoauu
KOBBIE IPUOOPHI
DNEeKTPUYECKUH
TOK B pacTBOpax
U pacIruiaBax
3JEKTPOJIUTOB.
DNEeKTpOIUTHYE
cKast
JTUCCOITHAITHS.
DNeKTpon3

ONEeKTPUUECKUN
TOK B ra3ax.
CaMocCTOSTEIIbH
BIM 1
HECAMOCTOATEIIb
HBIU paspsi.
MomnHus.
IIna3ma

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c84ae

66

DIIEKTPUYECKUE
puOOpHI U
YCTpOMCTBA U
ux

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0c86fc



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/ff0c86fc

MIPaKTUYECKOe
MIPUMEHEHHUE.
[IpaBuna
TEXHUKHU
0e30MacHOCTH

KonTposnbnas
pabora 1o Teme
«NEKTpOCTaTH
67 ka. [locTostHHBII
BJIEKTPUYECKHUI
TOK. TOku B
Pa3IUYHBIX

cpenax»

bubmuoreka [JOK
https://m.edsoo.ru/ff
OcBa8a

Pe3epBHbIi
YPOK.

68 O6o06maromui
YPOK IO TeMaM
10 kitacca

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc8f6c

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 5

11 KUIACC

Ne
n/  Tema ypoka
n

KoaunuecTBo yacoB

KonTtpoas
HbIe
padoThl

Bce
ro

IIpakTHyec
KHe
padoThbI

Jlara
H3Y4YeH
us

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchbl

ITocTossHHBIC
MAarHUTEL U UX
B3aHUMOJCHCTBU
€. MaruuTtHoe
nosne. Bexrop
MarHuTHOMN
WHTYKIHH.
JInann
Mar"duTHOM
WHITYKITAA

bubmmoteka IIOK
https://m.edsoo.ru/ff
0c9778



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

MaruauTtHoe
oJjie
MMPOBOJTHHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumoneiictBu
€ TIPOBOTHUKOB
C TOKOM

JlaGopaTopHas
paborta
«M3yueHue
MarHUTHOTO
TIOJIST KATYIIKH C
TOKOM»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c98fe

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

[elictBue
MarHuTHOTO
oJIs Ha
MIPOBOJIHUK C
TokoM. Cuita
Awmmepa.
JlaGopaTopHas
pabora
«HccnenoBanue
JEUCTBUSA
MTOCTOSTHHOTO
MarHuTa Ha
pPaMKy ¢ TOKOM»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c9ac0

[erictBue
MarHMTHOTO
oJIs Ha
JBUKYITYIOCS
3apSKEHHYIO
gactuny. Cuiia
Jlopenua.
Pabora cuibl
Jlopenua
ONEeKTPOMarHuT
Hasi MHIYKIIHS.
IToTok BekTOpa
MarHUTHOMN
nnaykuuu. 9/1C
MHIYKIHH.

bubnmorexa LIOK
https://m.edsoo.ru/ff
0c9df4



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

3akoH
AJIEKTPOMArHUT
HOW MHAYKIUU
®dapazes
JlaGopaTopHnas
paborta
«Uccnenosanue
SIBJICHUS
AJICKTPOMArHUT
HOM UHAYKIUN»

NHaykTUBHOCTH
. SIsnenue
CaMOMHAYKIUH.
OJIC
CaMOMHAYKITUH.
OHeprus
MarduTHOTO
TIOJISI KaTYIIKHU C
TOKOM.
DIEeKTpOMarHuT
HOE T10JIE

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cal50

bubnuoreka [IOK
https://m.edsoo.ru/ff
0ca600

TexHuueckne
YCTpOMCTBA U
UX NIPUMEHEHUE:
MMOCTOSTHHBIE
MarHMTEHI,
3JIEKTPOMATrHUT
Bl
3JIEKTPOJIBUTATE
JIb, YCKOPHUTEIH
3JIEMEHTAaPHBIX
YaCTHII,
WHAYKIMOHHAs
1e4yb

10

O06o06marommit
YPOK
«MaruuTtHoe
ToJie.
ONEKTPOMarHuT
Hasi UHAYKIUSD

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

11

12

KonTposnbnas
pabora 1o Teme
«MarnutHoe
ToJie.
DNEeKTpOMarHuT
Hasi UHAYKIHSDY

CBoOoHbBIE
MeXaHHYECKHE
KoJe0aHusL.
l'apmonunyeckue
KOJICOaHHS.
VYpaBHeHue
rapMOHHUYECKHUX
KoJIe0aHMuii.
IIpeBpamenue
SHEPTHU

bubnunorexa LIOK
https://m.edsoo.ru/ff
0Ocad58

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocaf06

13

14

JIaGoparopHas
pabora
«HccnenoBanue
3aBUCUMOCTH
MepUOJIa MaJIbIX
KoJieOaHu
rpy3a Ha HUTH
OT JUTUHBI HUTH
M MacChl Ipy3a»

KonebarenpHbn
KOHTYP.
CB0OOIHEIE
AIEKTPOMArHUT
HbIE KoneOaHus
B HUIEAILHOM
KoJIe0aTeIbHOM
KOHTYPE.
Amnanorus
MEXITY
MeXaHNYECKUMHU
51
ANEKTPOMArHUT
HBIMH
KoJIeOaHHIMU

bubmmoteka IIOK
https://m.edsoo.ru/ff
0cb820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

15

16

dopmyna
TomcoHna. 3aKoH
COXpaHEHUs
SHEPTUH B
HJICaILHOM
KoJIc0aTeIbHOM
KOHTYpE

[IpencraBnenue
0 3aTyXarolnx
KOJICOAHHSIX.
BriHyX/1€cHHBIE
MEXaHUYECKHUE
KOJICOaHHS.
Pe3onanc.
Brinyxiennsie
3JIEKTPOMATrHUT
HBIE KOJIeOaHus

bubnunorexa LIOK
https://m.edsoo.ru/ff
0Ocb9c4

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocbb86

17

[IepemeHHBIN
TOK.
CunycouaaibH
bIA IEPEMEHHBIA
TOK. MOIIIHOCTH
MIEPEMEHHOTO
TOKa.
AMIUIATYIHOE U
JIEWCTBYIOIIEE
3HAYEHUE CHUJIBI
TOKa U
HaIpsHKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ochd34

18

Tpancdopmarop
. [IponsBoacTBo,
nepenava u
notpelieHue
JJIEKTPUYECKON
SHEPIUU

19

YcerpolicTBo u
MPaKTHUYECKOE
MPUMEHEHHE
AIEKTPUUECKOTO
3BOHKA,
reHeparopa
MePEMEHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cc324



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

TOKa, TUHUH
AJIeKTpoIepead

20

21

22

23

24

OKOJIOTUYECKHE
PHUCKH TTpU
MIPOU3BOICTBE
AJIEKTPOIHEPTUU
. KynbTypa
HCIIOIL30BaHUSA
AJIEKTPOIHEPTUH
B ITOBCETHCBHON
JKU3HHA

Mexanuueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHeH
us. [lepuon.
CxopocTb
pacupocTpaHeH
Ys U JJIMHA
BOJIHBI.
ITonepeunsie u
MIPOJI0JIbHBIE
BOJIHBI

3Byk. CKOpOCTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
tToHa. TemOp
3ByKa
ONEKTPOMarHuT
HBIE BOJIHBI, UX
CBOMCTBA U
CKOPOCTb.
[MIxana
JJEKTPOMArHUAT
HBIX BOJIH

[TpuHIUIIBL
panroCBsI3U U
TEJIEBUICHU.
PaszButne
CPEACTB CBSI3H.
Panmonoxarms

bubmuoreka [{OK
https://m.edsoo.ru/ff
Occab54

bubmmoteka IIOK
https://m.edsoo.ru/ff
OcccOc

bubmmoteka IIOK
https://m.edsoo.ru/ff
Occfe0



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/ff0ccfe0

25

26

KonTposnbnas
paborta
«Konebanus u
BOJIHBI»

[IpssmMonuHeEHO
e
pacnpocTpaHeH
He CBETa B
OJTHOPOJTHOM
cpene.
ToueuHsIit

HCTOYHHUK CBCTA.

JIyu cBera

bubnunoreka LIOK
https://m.edsoo.ru/ff
0Occ6f8

bubnunoreka LIOK
https://m.edsoo.ru/ff
0cd350

27

OTtpaxxenue
cBeTa. 3aKOHbI
OTpaKCHHUS
CBETa.
[TocTpoenne
M300pakKeHUH B
TJIOCKOM
3epkane

bubmuoreka [{OK
https://m.edsoo.ru/ff
0cd4e0

28

29

30

[Ipenomnenune
ceera. [lomHoe
BHYTpPEHHEE
OTpa)k€HUe.
[IpenensHbId
yroJ MOJHOTO
BHYTPEHHETO
OTpaXKEHUS

JIaGoparopHas
pabota
«M3mepenue
ToKa3aTens
MIPETIOMIICHUS
CTEKJIa»

JInH3bL.
ITocTpoenue
M300pakeHH B
JINH3E.
dopmyna
TOHKOM JIMH3BI.

bubmmoteka IIOK
https://m.edsoo.ru/ff
Ocd7f6

bubmmoteka IIOK
https://m.edsoo.ru/ff
Ocd67a

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Ocddle



https://m.edsoo.ru/ff0cc6f8
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

VBennuenue
JIMH3BI

31

JlaGopaTopnas
pabora
«HccnenoBanue
CBOWCTB
M300pakeHUH B
JIMH3aX)»

32

Jucnepcus
CBeTa.
CrnoXXHBIN
cocTaB 0eJoro
cBera. L[Ber.
JlaGopaTopHas
pabora
«Hab6nronenne
TUCTICPCUU
CBETa»

33

HNHuTtepdhepennus
CBeTa.
Hudpaxims
CBeTa.
Hudpakimonna
s peleTKa

bubmuoreka [{OK
https://m.edsoo.ru/ff
Oced22

34

[TonepeuHocTh
CBETOBBIX BOJIH.
[Monspuzanus
cBeTa

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0cf02e

35

OnTtnyeckue
puOOpHI U
YCTpOMCTBA U
YCJIOBHS UX
0e301acHOTO
MIPUMEHEHHUS

36

I'pannisl
MIPUMEHUMOCTH
KJIACCHYECKON
MEXaHUKH.
ITocTymatel
CHelUaIbHOU
TEOPUH

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCT

i
OTHOCHUTENBLHOC
Tb
OJIHOBPEMEHHOC bu6nmoreka [IOK
37 TH. 3aMeIJIeHUE https://m.edsoo.ru/ff
BpEMEHU U Ocfa42
COKpaIieHHe
JUTAHBI
OHeprus u
HMITYJThC
PENATUBUCTCKOH
bubnunoreka LIOK
vacTulsl. CBA3b
38 https://m.edsoo.ru/ff
Macchl ¢ ) 0cfc68
JHEPTUCH H -
UMITYJTECOM.
DHeprus MoKos
KonTposnbhas
pabora
«OnTHKa.
OCHOBEL bu6nmorexa LIOK
39 . https://m.edsoo.ru/ff
CIIEIMAJIEHOM 0cf6f0
TEOpUU
OTHOCHUTEIBLHOCT
0
DOoTOHEI.
dopmyia
bubnmorexa LIOK
IImanka.
40 3 https://m.edsoo.ru/ff
Heprui i Ocfel6
UMITYJTBC
¢dboToHa
OTtkpbITHE U
HCCIICIOBAHUE bubnmorexa LIOK
41 ¢doroaddekra. https://m.edsoo.ru/ff
OmnwiTel A. T Ocffc4
CroiieToBa
3aK0oHBI
otodddekxra.
$ aBHi)g)He but6mmoreka [IOK
42 3p‘ . https://m.edsoo.ru/ff
WHINTEWHA IS 0d015¢
dotorddekra.

«Kpachnas



https://m.edsoo.ru/ff0cfa42
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TpaHUIa»
dhoTodrddekra

43

JlaBieHnue
cBera. ONbITH
I1. H. JleGenena.
Xumuaeckoe
JICUCTBHUE CBETA

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d04a6

44

45

46

TexHuueckue
YCTpOMCTBA U
MIPAKTUIECKOE
MIPUMEHEHHE:
(hoTO3JIEMEHT,
(dhoTomaTuuk,
COJTHEYHAs
Oarapes,
CBETOIHO]T

Pemenue 3agau
110 TeME
«DJIIEMEHTBI
KBaHTOBOM
OIITHUKNY

Mopnens aToma
TomcoHna.
OnEBITH
Pezepdopna no
paccesiHuo o-
YaCTHII.
[Inanerapnas
MOJIENb aToMa

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d0302

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d091a

47

48

ITocTynarsl
bopa

N3nydyenue u
MIOTJIOIICHUE
(hOTOHOB pHU
repexo/ie aToma
C OJTHOTO
YPOBHS SHEPTUHU
Ha JPYIrOM.
Bunel ciexrpos

bubmmoteka IIOK
https://m.edsoo.ru/ff
0dOafa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0dOafa
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49

BoaHoBEIE
CBOMCTBA
qacTUIl. BOJIHEI
ne bpowTs.
Kopnyckyissipao
-BOJTHOBOH
JTyaJii3M.
CrHoHTaHHOE U
BBIHYKJICHHOE
U3JIy4YECHHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff
0dOca8

50

51

52

53

OTtkpbiTHE
paIMOaKTUBHOC
TU. ONBITHI
Pezepdopna no
OTIpeIeNICHUI0
cocraBa
paOaKTUBHOT
0 U3IIy4eHUus

CpoucrBa
anbda-, Oera-,
raMma-
U3ITy4eHUSI.
Bmmsgune
PaIOaKTUBHOC
TH Ha KABBIE
OpraHU3MBbI

OtkpsiTHE
MPOTOHA U
HEWTpOHa.
N3otomnsl.
Anbda-pacnan.
DNEeKTPOHHBIN U
MTO3UTPOHHBIA
Oera-pacmaj.
l'amma-
U3JIy4yeHue

OHeprus cBA3U
HYKJIOHOB B
saape. SAnepHeie
peaxkuuu.
SAnepubd
peakTop.

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d0fd2

bubnmorexa LIOK
https://m.edsoo.ru/ff
0d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356
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54

[Tpobemsl,
MEPCIEKTUBBI,
JKOJIOTUYECKUE
aCIEeKThI
AEPHOU
SHEPTeTUKU
DJjieMeHTapHbIe
YaCTHILIBL.
OTtkpbITHE
MO3UTPOHA.
Mertobl
HaOIIIOICHUS U
perucTpanuu
3J€MEHTapHBIX
YacTHII.
Kpyrasriii cron
«DyHameHTanp
HbIE
B3aUMOJICUCTBH
s. ETMHCTBO
buznuecKon
KapTUHBI MUPay

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d0e38

55

OTalbl
pa3BUTHS
ACTPOHOMMUH.
[IpuxknagHoe u
MHPOBO33pEHYE
CKOE 3HAUCHUE
aCTPOHOMHUMU.
Bupg 3Be€31H0T0
HeOa.
Co3Be3aus,
SIPKUE 3BE31BI,
IUIAHETEI, UX
BUJAMOC
JBHKCHHE.
Conneynas
cHcTeMa

56

CounHize.
ConneyHas
AKTHUBHOCTb.
Hctounuk



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

SHEPTHH
CoJHIIa U 38631

57

3BE31BI, X
OCHOBHEIC
XapaKTEePUCTUKU
. 3BE3 1151
TJIaBHOH
IOCJIENOBATENIbH
OCTH.
Bnyrtpennee
CTPOEHHUE 3BE3L.
CoBpeMeHHbIE
MIpeACTaBICHUS
0
MIPOUCX 0K IACHUN
M 3BOIIOIUHN
CoJHIIa U 3BE3]

58

Mineunsin Iyt
— Hama
TI'anakTtuka.
ITonmoxxenue u
JIBIDKCHHE
Couniia B
I'amakTuke.
I'amakTuku.
UYepuble abIpel B
SIApAx rajlakTHK

59

60

Bcenennas.
Paz0eranne
rajJaKTHK.
Teopus
Bboapmoro
B3pbIBA.
PenukToBoe
W3IIy4eHHE.
MeraranakTuka
Hepemennsie

poOIeMbI
aCTPOHOMHUU

61

KoHntponbHas
paborta
«DJIEMEHTEI




aCTPOHOMHU U
acTpou3uKm»

62

O06o06marommii
ypok. Ponb
¢buzuku u
aCTPOHOMUU B
YKOHOMHYECKOU
)
TEXHOJIOTHYECKO
M, COLMaJIbHOM
U ATUYCCKOH
chepax
JIEATEIBHOCTH
YyeJI0BeEKa

63

Oo6o06maromuit
ypok. Posnb u
MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa

64

65

Oo6o06maromuit
ypok. Ponb
¢buznyeckoin
TEOpHH B
(dbopmMupoBaHUU
MPECTABICHUN
0 guznueckou
KapTHHE MHpa

Oo6o06maromuit
ypok. Mecto
¢buznyeckoin
KapTUHBI MUpPa B
o01eM psay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
MpEICTaBICHUN
0 IIpUpoAE

66

Pe3epBHbIit

YPOK.
MarnutHoe




ToJie.
DJIEKTPOMArHuT
Hasi UHAYKLIUS

Pe3epBHbIit
ypok. OnTuka.
OCHOBEI

67 crenuaibHON 1
TEOPUH
OTHOCHUTEJIBHOCT
u

PezepHblii ypok.

KBauToBas
¢buzuka bu6mmoreka IIOK
68 e) . 1 https://m.edsoo.ru/ff
JIEMEHTHI e
aCTPOHOMUHU U
acTpo(u3HuKH
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 7
ITPOT'PAMME

HPOBEPAEMbBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/Hero 001ero 0opa3oBaHus
pe3yJbTara
JleMoHCTpHpOBaTh Ha TpUMeEpax pojdb M MecTo (U3HKH B
101 (GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B MPAKTUYECKOU AEATETbHOCTH
JMonen
YUuThIBaTh TPAHUIIBI MPUMEHEHHS N3YIECHHBIX (PU3UUECKUX MOJIEICH:
MaTepuaibHas TOYKa, WHEpIMaIbHAs CHUCTeMa OTCYETaA, aOCOTFOTHO
10.2 TBEPAOE TEJO, UCATBHBIN I'a3; MOJAEIN CTPOCHHUS ra30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYCYHBIA SJIEKTPUUECKUN 3aps] — NPU PEIICHUU
bu3uIecKuX 3a1aq



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

10.3

10.4

PacnioznaBaTh pusnueckue sBieHus (TIPOLECChl) U OOBIICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-KUHETUYECKON TEOpUH
CTPOCHHS BELIECTBA M OJJCKTPOAWHAMHUKU: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABHKEHUE, CBOOOIHOE Ma/ICHHE
TEJ, JBU)KCHUE O OKPY)KHOCTH, MHEPLUS, B3aUMOJICHCTBUE TEII;
mu¢ys3usi, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE KHUJIKOCTEH U
TBEPABIX TeJ, UW3MEHEHHEe O00bEMa Teln MpH HAarpeBaHUU
(OXJTaXICHNH), TEIUIOBOE PAaBHOBECHE, HCHApEHUE, KOHJICHCAIWS,
IUIaBJICHUE, KPUCTAJUIM3ALUs, KHIICHHE, BJIAXHOCTh BO3/yXa,
NOBBIILICHUE JIABJICHUSl Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBsI3b MEXAy IapaMeTpaMH COCTOSIHMS Taza B

H30IIponeccax; JICKTpUu3anus 1€, BBaHMOHCﬁCTBHe 3apsAa0B

OnuceiBaTh MEXaHUYECKOE [BH)KEHUE, HUCHOJIb3ysd (U3NYECKUe
BEJIMYUHBI: KOOPAHUHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, HMIIYJIbC TeElla, KUHETHYECKas DJHEprus,
NOTEHIMAJbHAsl HHEPIus, MeXaHudeckas paboTa, MeXaHWdecKas
MOIIHOCTb; IPH ONMCAHUM IPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EAUHMIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIUUHHY

C ApYT'uMHU BCINYUHAMU

10.5

OnuchiBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE
SBJICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJIEHUE ras3a,
TeMIIepaTypa, CpeAHsAs KUHETHYECKas DJHEpPrus XaoTHYECKOIo
JIBV)KEHUS MOJIEKYJ, CPEIHEKBAJPAaTHYHAsI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTPEHHsA OJHeprus, paborta rasa,
KO3 GUIMEHT TMOJIEe3HOr0 JIeHCTBUS TEIUIOBOTO JBHUraTelNs; MpHU
ONMMCAaHWU  MpPAaBWJIBHO  TPAaKTOBaThb  (U3WYECKUH  CMBICH
UCIIOJIb3YEMbIX BEIUYHMH, UX O0O3HAUEHHUS U €AMHUIIbI, HaXOJIUTh
GopMynbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0O BEIMYHMHY C

APYruMu BCIIMYUHAM

10.6

OnucelBaTh M3y4EHHBIE DJJIEKTPUYECKHE CBOMCTBA BELIECTBA U
ANIEKTPUYECKUE sBIEHHUS (IPOLECChl), MCIONB3YS (U3UUECKUe
BEJIMYUHBI:  JJIEKTPUYECKUHA  3apsl,  JJIEKTPUYECKOe  MOJe,
HaIpsDKEHHOCTh MOJS, MOTEHIMAN, Pa3sHOCTh IOTEHLUAJIOB; IIPH
OIIMCAaHUU  NIPABUJIBHO  TPAKTOBATH ¢u3uueckuif  CMBbICH
UCTIOJIb3yeMbIX BEIUYMH, UX O00O3HAYCHMS M €JMHMIIBI, YKa3bIBaTb
(bopMyIIbl, CBS3BIBAIOILINE JAaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU

BEJIIMYNHaAMU




10.7

AHATM3UPOBATh (DU3WYECKUE TMPOIECCH M SBJICHHS, WCIONb3YS
(bu3nyecKre 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTeHHS, |,
Il u 11l 3axoHBI HRI0TOHA, 3aKOH COXpaHEHUSI MEXaHHUYECKOM DHEPTUH,
3aKOH COXPaHCHHSI HMITYJIbCA, IIPUHIIUIT CYTIEPIIO3UITUH CHJI, TIPUHIIHIT
paBHOIPABUSI HHEPIHATBHBIX CHUCTEM OTCYETA; MOJCKYJISPHO-
KHHETUYIECKYIO TCOPHIO CTPOCHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEPTHMU TETUIOBOTO JBIIKEHHS MOJICKYI C
a0COIIIOTHOW TEMITepaTypOd, TIEPBbIA 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTo 3apsiaa, 3akoH Kynona; mpu sToMm
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIpQXXEHHE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHITh OCHOBHBIC TMPHUHIMIIBI JACHCTBHS MAIlWH, TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; paszIu4aTh YCIOBUS HUX O€30MacHOr0

HUCIIOJBb30BaHUs B HOBCGI[H@BHOﬁ JKHU3HHU

BBITIOTHATE SKCTIEPUMEHTHI IO UCCIICTOBAHHIO (PU3NIECKUX SBICHUM
M OpoHeCCOB € UCIIOJIb30BAHUCM IIPAMBIX U KOCBCHHBIX I/IBMepeHI/IfI;
npu 3TOM (GOPMYITHPOBATH MTPOOIEMY (3a/1a4y) ¥ TUIIOTE3Y YI€OHOTO
IKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  IIPEIUIOKEHHOTO

06OPYI[OB3.HI/I$I, MMpOBOANTDL OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBOBI

OCYH_IGCTBJ'IHTB NpsAMBIC KW KOCBCHHBIC H3MCPCHU (I)I/ISI/I‘ICCKI/IX
BCIIMYHH, IIPU 3TOM BBI6I/IpaTB OIITHUMAJIBbHEIN CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTeI\/JI I/I3MepeHlflf/'I

HccnenoBaTh 3aBUCUMOCTH MeXAY (GU3NYECKUMHU BEIMYMHAMHU C
MCIIOJIb30BaHUEM MPSAMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHUPOBaTh PpE3yJbTaThl MOJYYEHHOH 3aBUCHMOCTH
(bu3nUecKrx BEIMYUH B BHJIE TaOIUI] U rpadUKOB, 1eN1aTh BHIBO/BI 110

pe3yJibTaTaM MCCIeI0BaHUs

CobOmoate mpaBwia 0Oe30MacHOro Tpyla TMpU  TMPOBEIECHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOro »SKCIIEpUMEHTa, Y4eOHO-
WCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1JaOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (hM3MUECKHUE 3aKOHBI W MPHUHIIMIIBI; HA OCHOBE aHAIIM3a
YCJIOBHS 3a7aud  BBIOMPATh (PU3WUYECKYIO MOJENb, BBIJACISITH
¢buznyeckne BeIMUUHbBI U POPMYIIbl, HEOOXOIUMBIE JIIs €€ pelIeHuUs,
MPOBOJIUTh PAaCUYEThl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO

3HA4YCHUA q)HBHqCCKOﬁ BCIIMYHHBI




10.14

Pemlare  kauecTBEHHbIE  3aJaud:  BBICTPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYEHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)1431/1%01(1/16 SABJICHUSA

10.15

Hcnonp30BaTe MpHU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU [UIsl IOUCKA, CTPYKTYpPUPOBAHMS,
MHTEPIIPETAllMM U TPEICTaBICHUS y4eOHOW W HAyYHO-TIOMYJISIPHOMN
uH(pOpMAaLKH, TOTYYSHHOW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOTY4aEMyIO HH(OPMAIHIIO

10.16

10.17

[TpuBOANTH MpPHUMEPHI BKJIAZa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

Vcnonb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B IOBCEHEBHOU
KU3HM Juid  o0ecredeHus O€30MaCHOCTH IpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpPaHEHUS
300pPOBbSI M COOJIOAEHHS HOPM SKOJOTMYECKOTO IIOBEICHHS B

OKpYXKaroliei cpene

10.18

11 KUIACC

PaGorats B rpymarie € BbIIIOJIHCHHUEM PA3JIMYHBIX COIIHAJIbHBIX pOJ'ICfI,
IJIAaHUPOBATb pa60Ty rpymaiibl, palovuOHAJIBHO  PACHPEACIIATH
0053aHHOCTH U IUIaHUPOBATL ACATCIIBHOCTL B HECTAHAAPTHBIX
CUTyalludX, aJICKBATHO OLICHHMBATL BKJIAJ KaXA0ro M3 YYaCTHUKOB

TPYIIBI B peIEHUE pacCMaTpUBAaeMO MPOOIEMBbI

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus

111

11.2

JlemoHCTpUpOBaTH Ha NpUMEpax pojdb MU MecTo (U3UKU B
(bopMHpPOBaHNN COBPEMEHHOW HAay4HOH KapTUHBI MUpA, B PAa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON 1€ATEIBHOCTH

JOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa
Y4YuUTHIBAaTh IPAaHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEYHBIN JIEKTPUYECKHUN 3apsl, siAepHas MOJIENIb aTOMA, HYKJIOHHAs

MO/JIeJIb ATOMHOTO s/Ipa MPpH pelieHNH (PU3NIECKHUX 3a]1a4

11.3

Pacnio3naBath Qu3ndeckue siBIeHUs (IIPOLECChl) U OOBACHATH X HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:

QJICKTpHUYCCKad MPOBOAMMOCTDL, TCIIJIOBOC, CBCTOBOC, XHMMUYCCKOC,




11.4

MarHUTHOE  JEWCTBUA  TOKA,  B3aWMOJCWCTBHE  MArHHUTOB,
AIIEKTPOMATrHUTHAS WHAYKIHUSA, ICHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, 3JIEKTPOMarHUTHbHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXkeHHe, TMpelomiieHHe, uHTepdepeHuus, audpakuus u
NOJISIPU3ALUs CBETA, JUCIIEPCUs CBETa, (POTOINEKTpHUIEcKuil 3 ekt
(botoaddexT), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHAas

PaaNOAKTUBHOCTh

OnuceiBaTh U3YyYEHHbIE CBOICTBa BeleCTBA (AJIEKTPUYECKUE,
MarHUTHEIE, ONITUYECKUE, DIIEKTPUICCKYIO IIPOBOIUMOCTD PA3IIMYHBIX
cpel) U DIEKTPOMArHUTHBIC SIBJICHUS (IPOLIECCHI), HCHOJIb3Ys
dbusznuecKkue BENUYMHBL: OJCKTPUUECKUW 3apsj, cujia TOKa,
DIIEKTPUYECKOE  HAMpPSOKEHHE, OJEKTPUUECKOE COMPOTHUBIICHUE,
pasHocTh noreHuuanos, IJC, paboTta Toka, UHIYKIHUS MAarHUTHOTO
nons, cuna Ammepa, cuina JlopeHma, MHAYKTHBHOCTh KaTYIIKH,
DHEPrusl IEKTPUUECKOr0 M MarHUTHOTO TOJEH, Mepuoa U 4acToTa
Kosie0aHui B KoieOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B ITPOIIECCe
TAPMOHHMYECKHX  JJICKTPOMArHUTHBIX  KojeOaHu#,  (OKycHOE
paccTosiHuE M ONTHYECKas CHUJIA JIMH3BI; MPU OMUCAHUU MPABUIBHO
TPakToBaTh (UIUYECKUN CMBICT HCHOJB3YEMBIX BEIUYHMH, UX
0003HAYCHHSI W CIUHUIBL, YKa3blBaTh (HOPMYIIBI, CBS3BIBAIOIIUE

JaHHYIO (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU

115

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCIIONB3Ysl (PU3NYECKHE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETAa, SHEPTUsS U MUMITYJIbC (OTOHA,
NIEpPUOJ TIOJIypaciaja, JHEPTrUs CBSA3H aTOMHBIX S€p; IPU ONUCAaHNUN
NpaBUJIbHO TPakTOBaTh (U3MYECKUI CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUs M E€IUHULI; YyKa3blBaTh (HOpPMYIIbI,
CBS3BIBAIOIIME JAHHYI (U3MYECKYI0 BEJIUYMHY C JAPYTUMHU

BCIMYMHAMH, BBIYHUCIIATh 3HAYCHHUC (I)I/I3I/I‘ICCKOI>'I BCIIMYHUHBI

AHanu3upoBath (pU3MYECKHE TNPOLECChl M SBJICHUS, HCHOJb3Ys
¢usznueckue 3aKOHbl M OpUHLUIBL::  3akoH Owma, 3aKOHBI
MOCJIEAOBATENBHOIO M IAPAJLIENBHOIO COCIWHEHUS INPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2JIEKTPOMArHUTHON UHAYKIUH, 3aKOH
IPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETa, YypaBHEHHE OMWHIITEWHa IS

dboTodrddexra, 3aKOH COXpaHEHUS DHEPTUM, 3aKOH COXPaHEHUs




11.7

11.8

UMITyJIbCa, 3aKOH COXPaHEHHUsI DSJIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHUsT MaccoBOro 4Wcia, mnocryiratel bopa, 3akoH
pPaAMOAaKTUBHOTO paclaja; MpU O3TOM pa3IuyaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuLIbI, 06JACTH ) TPUMEHUMOCTH

OnpenensaTh HamnpaBieHHE BEKTOpa HHAYKLUHWHW MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia
CTpouTh ¥ ONUCHIBATH M300pa’KE€HHE, CO3AaBAEMOE IIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBITIOTHSATE AKCIIEPUMEHTHI TI0 UCCIISIOBAHUIO (PU3UYECKHX SBICHUI
U TIPOIIECCOB C HCIIOIB30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM;
pu ATOM GOPMYITUPOBATH POOIEeMy (3a/1a4y) ¥ THUIIOTE3y YY4eOHOTO
OKCIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  MPEUIOKEHHOTO
000pyI0BaHUsI, IPOBOJUTH OTBIT ¥ POPMYITHUPOBATEH BHIBOIBI

OcCyIecTBISITh MPSMBIE W KOCBEHHBIC H3MEpEHUs (HU3HUSCKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAIBHBIA CIIOCO0 M3MEpPEHHS U

HCII0JAB30BAaTh U3BCCTHHIC METOABI OLICHKHU l'IOl"pCH.IHOCTCﬁ I/ISMepeHI/Iﬁ

11.11

I/ICCJIGIIOBaTI) 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM
MIPSAMBIX I/ISMepeHHﬁ; IIpu 9TOM KOHCTPYHUPOBATb YCTAHOBKY,
(1)I/IKCI/IpOBaTI> PE3YyIbTAThL HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX
BCJIIMYHH B BUJIC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOABI I10 pE3yJibTaTaM

HUCCICI0OBaHUA

11.12

11.13

11.14

Cob6mronate mpaBuia 0€30MacHOrO Tpyda TMpU TMPOBEIAEHUU
UCCe0OBaHUN B paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENIbCKON M IPOEKTHOM JIeSTEIbHOCTH C UCTIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1abopaTOpHOTo 000pyI0BaHUs

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI M TMPHUHIMIIBI; HA OCHOBE aHaIu3a
YCJIOBHSL 3a7aud  BBIOMpATh (PU3UYECKYIO MOJENb, BBIJACISTH
dbuznyecKkre BeTUUUHBI B POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MIPOBOAUTH pPAcUy€Tbl W OLEHUBATh PEAIBHOCTH IOJYYEHHOIO

3HaYeHUS! PU3NYECKON BETUUUHBI
Pemate  KayeCTBEHHBIE  3aJaud:  BBICTPAWBAThb  JIOTMUYECKU
HEITPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUN C ONIOPON HA U3YUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/I‘-IeCKI/Ie SABJICHUS

11.15

Hcmons30BaTh npu peCUHICHUU y‘-Ie6HI)IX 3a1a4 COBPEMCHHBIC

MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOWCKA, CTPYKTYPHPOBAHUS,




MHTEPIpPETAllMy M TMPEICTaBICHHUS Y4eOHOH M Hay4YHO-TIONMYJISIPHON
uH(pOpPMaLIH, TOTYYEHHONW U3 PA3TUYHBIX HCTOYHUKOB; KPUTHUYECKU

aAHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIUIO

11.16

11.17

OOBSICHATH MPUHIUIBI ACUCTBUS MAIlUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iauyaTh YCIOBHsS MX O€30IacHOr0 HCIHOJIb30BAHUS B
IIOBCEIHEBHOM JKU3HU

[TpuBOANUTE MpHUMEpPH! BKJIAZA POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

11.18

11.19

Mcronp30BaTh TEOPETHUSCKUE 3HAHUS MO (DU3KMKE B MOBCEIHEBHOU
KU3HU Juia  obOecriedeHus 0€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, ISl COXPAHCHUS
3I0POBbSI M COOJIFOIGHUS HOPM DKOJIOTUYECKOTO ITOBEICHHS B
OKpY>Karollen cpee

PaboTatph B rpymnme ¢ BBIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYNIbBI,  PAlMOHAIBHO  PACHPEICIIAThH
0053aHHOCTH ¥ IUIAHUPOBATH JICATEIBHOCTh B HECTAHIAPTHBIX
CUTYyallusiX, aJICKBATHO OIICHWBATh BKJIAJl KaXIOTO W3 YYaCTHHUKOB

IPYNIBI B PEHICHUE PacCMaTPUBAaEMOI ITPOOIEMBI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

pasaeia

Kon nposepsiemoro
3JIeMEeHTAa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHN A

O®uszuka — Hayka o mnpupoxae. HayuHbie
11 METO/1bI IO3HAHUS OKpYIKaroIero Mupa. Pois
DKCIIEpUMEHTa U TEOPUU B  IIpOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (PU3NYECKUX SBJICHUH U
19 IIPOLIECCOB. Hayunsie TUIIOTE3bI.
@usznueckre 3aKOHbl M TEOPHUH. | 'paHUIbI

MPUMCHUMOCTU (I)I/ISI/I‘-ICCKI/IX 3aKOHOB.




2.1

211

212

[Ipunmun cootBercTBUs. Ponb u  mecTo
¢u3ukn B (POPMHUPOBAHUM COBPEMEHHOMU
HAay4YHOW KapTUHBI MHUpPa, B MPAKTHYCCKOMN

NEATENBHOCTH JIOAEH
MEXAHUKA
#H#HPart#HKNMHEMATUKA

Mexannueckoe IBUKEHUE.
OTHOCHUTEIBHOCTE MEXaHUYECKOTO

nBrxeHus. Cucrema orcuéra. TpaekTopus

[Tepemerienue, CKOPOCTh (CpemHsISE CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepHUaIbHOW TOYKH, WX MPOCKIIMU HA OCU
CUCTEMBI KOOpJUHAT. Crnoxenue

HepeMeH_[eHI/Iﬁ X CI0XCHUC CKOpOCTeﬁ

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBIKCHUE. I'paduku
3aBHCUMOCTH KOOpIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH U IepeMenieHus

MaTepHaﬂLHOﬁ TOYKHU OT BpCMCHHU

214

2.15

2.1.6

2.1.7

CBoOoaHoOe majieHre. Y CKOpeHue

CBOOOIHOTO TaACHUSA

KpuBonunueiiHoe pnBuxkenue. PaBHOMepHOE
JBIKECHUE  MaTepUAJIbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTPEMUTENBLHOE YCKOPEHUE

TexHudyeckne  yCTpOMCTBA:  CHUIOMETP,
JBUKEHHUE CHApSAOB, LICMIHBIE U PEMEHHBIE
nepenadu

IIpakTrueckue paboThI. N3mepenune
MIHOBEHHOM  ckopoctd.  HMccnmenosanne
COOTHOULICHUS MEXIY yTAMH,
MIPOMJICHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE  INPOMEXKYTKM  BpPEMEHU  IIpU

PaBHOYCKOPEHHOM [IBMKEHHUH C HavyaJlbHOMU




2.2

221

2.2.2

CKOpOCTBIO, paBHOM Hym0. M3yudeHue
ABMKCHHUA IIapHKa B BSA3KOU KHUAKOCTHU.
W3ydyenue nBWKEHUS Tena, OpPOIIEHHOTO

TOPU30HTAIBHO
###Par### IMHAMUKA

[lpunuun  otHocuTensHOCTH  [anunes.
IlepBoiii 3axkoH HreroToHa. MHepuuanbHbIe
CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunnun cyneprno3uuuu

CHII

2.2.3

Btopoii 3akon HproToHa mjisi MatepuaibHOM
TOYKM B HMHEPLUAIBHOW CHUCTEME OTCUYETa
(MCO). Tperuit 3axkoH HproToHa mms

MaTCPHAJIbHBIX TOYCK

224

3akoH  BceMupHoro  Tarorenus. Cuiia
TskecT. [lepBas kocMuyeckas CKOPOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs
CKOJIBXKEHUST W CWJIa TPEHUS  IOKOS.
Koaddutment tpennst. Cuna conpoTuBIeHUS

IIpu ABWKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3€C

[TocTymarenbHOE U BpaliaTelbHOE ABUKEHUE

a0COJIOTHO TBEPAOrO Tea

2.2.8

2.2.9

MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalCHUS.
[1eyo cumbl. YciioBusi paBHOBECUS TBEPAOTO
tena B UCO

TexHUYecKne YCTPOMCTBA: MOAIIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

2.2.10

[TpakTuyeckue padoTel. 3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM TIJIOCKOCTH TIOJ
JIEICTBUEM HECKOJIbKUX cwil. MccnenoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLINX

B aedopMupyemMoil MpyKuHE U PE3UHOBOM




obpasrie, OT BeIWYUHBI WX nedopmaruu.
Hccnenoanue YCIIOBUM paBHOBeECHs

TBép,Z[OFO TEJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3.1

##HPar###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHy.]'II)C MaTepHaHBHOﬁ TOYKH, CHCTCMbI

231 MaTepuaiabHbIX TodeK. MMmynbc cuibl u
U3MEHEHHE UMITYJIbCa Teja
932 3akoH coxpaHeHnuss wumnyibca B MCO.
o PeakTuBHOE ABUXKEHUE
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIIBL
235 Kunernueckass  sHeprust  MarepuanbHOM
o TO4KHU. TeopeMa 0 KHHETUYECKON IHEPTUN
ITorenumanpnas dHeprus. lloreHuuanbHas
o3¢ SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHsl. lloreHnumanbHas sHeprus Tena
BOJIN3H IOBEPXHOCTH 3eMIIU
[ToreHnuanbHble U HEMOTEHIUAIbHbIE CHIIBI.
CBsi3p  pabOTHl HEMOTEHIMAIBHBIX CHJI C
2.3.7 U3MEHEHUEM MEXaHUYECKOM SHEPTUH
CUCTEMBI TeN. 3aKoH COXpaHEHHUs
MEXaHUYECKOM dHEPrun
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckne yCTpONCTBA: ABUKEHUE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[TpakTnyeckue paboThl. M3ydyeHue cBs3M
23.10 CKOpPOCTEl Tea TMpu HEyNpyrom  yaape.

HccnenoBanue CBs3U pa6 OTBI CHJIBI C

H3MEHEHHEM MEXaHHISCKOM OHEPIHUHU TCJIa

MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-

KUHETHYECKOMN TEOPUH. bpoyHnoBckoe




3.2

3.1.2

3.13

newkenne. {uddys3usa. Xapakrep ABUKCHUS

u BSaHMOHeﬁCTBI/IH HJacCTHUIl BEIIECCTBA
Mopenu CTpoeHHsI Ta30B, KUIKOCTEH U
TBEPABIX Te€d U OOBSCHEHHUE CBOWCTB
BELIECTBA Ha OCHOBE 3TUX MOJIENel

Macca wmonekyn. KomnuectBo BemiecTsa.

[TocrossnHas ABoraapo

3.14

3.15

3.1.6

3.1.7

TemoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Llenscus

Mopgens wunmeampHoro rasza. OcHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETUIECKON

TCOpHUU UACAIBHOT'O Ira3a

AOGconoTHas Temreparypa Kak Mepa cpeiHei
KMHETUYECKON DHEpPruu TEIUIOBOI'O
JIBIKEHMS vactul rasa. Illkama temneparyp

KennBuna

Vpasuenne Kianeiipona — Mengeneesa.

3akoH /lanbToHa

3.18

I'a30BbIC 3aKOHBI. I/Isonpoueccm B UACAJIBHOM
ra3c¢ ¢ NIOCTOSIHHBIM KOJIMYCCTBOM BCHICCTBA:

u30TepMa, U30X0pa, n3odapa

3.1.9

3.1.10

3.21

3.2.2

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

O6apomeTtp

[IpakTueckue pabotel. M3mepeHue macchl
BO3JlyXa B KllacCHOM komHare. MccnenoBanue
3aBUCHUMOCTH MEXIY mapamMeTpamMu
COCTOSIHUS PAa3PEKEHHOIO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonnHamuueckas cucreMa. BHyTpeHHsS
DHEPrUs TEPMOJMHAMHUYECKONW CHUCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

KonuuecTtBo Temnotsl 1 pabota. BuyrpenHss

SHEPTHUA OAHOATOMHOI'O NACAJILHOTO Ir'a3a




3.3

3.2.3

3.24

Bunel temonepenadyu: TEILIONPOBOIHOCTS,
KOHBEKLHUA, U3aydeHue. TermoéMKOoCTh Tea.
VYaenpHas TEIIOEMKOCTh BenlecTa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIONCPCaAvC

IlepBb1it 3aKOH TEPMOAUHAMUKH.
IIpumenenune IIEPBOTO 3aKOHA
TEPMOJAVHAMUKH K U30IPOLECCAM.

['padmyeckas uHTepnperanus paboThl ra3a

3.25

TemoBble MamuHbl. [IpuHIMOB AeHCTBUS
Ter1oBbIX MaiuH. [Ipeobpa3oBanus s3HEprun
B TEINIOBBIX MammHax. Koaddumument
nosnesHoro aeuictBuss  (mamee —  KIIJ)

terioBoit mamuHbl. [{ukin Kapuo u ero KIIT/]

3.2.6

3.2.7

Bropoit 3aKOH TEPMOJMHAMHUKHU.
HeoOpaTuMoCTh TpOIIECCOB B MPHUPOJE.
TerioBble  ABHraTenu.  DKOJOTMYECKHE

pOOJIEMBI TETJIOIHEPTETUKU
Texnuyeckne  ycTpoiWcTBa:  JBUTaTelb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOJUJIbHUK, KOHAUTTHOHECD

3.2.8

IIpakTueckue paloThI. N3mepenue

YAECIBHON TEINTOEMKOCTH

###Par###ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

ITEPEXO/1bI

[TapooOpazoBanue u KOHCHCAIIMSL.
331 Hcnapenne u kumneHuwe. YuenabHas TeEIUIOTa
o napooOpazoBaHMsL. 3aBHCUMOCTD

TEMIIEPaTypbl KUIIEHUS OT JABJICHUS
332 AOComIoTHAsS W OTHOCHTENIbHAS BJIAXKHOCTH
o BO3Ayxa. HacelleHHsIi nap

Teépmoe Temo.  Kpucramumueckue  u
333 amopHbie Tena. AHH3OTPONHSI CBONCTB

KpHUCTaJIJIOB. )KI/I)IKI/IG KpucCTaJlJlbl.

COBpCMeHHLIC MaTcpHraJibl




4.1

3.34

3.3.5

3.3.6

[InaBnenne W Kpuctaum3amus. Y JIeabHas

TeruioTa riasiaeHus. Cyonumarus
YpaBHeHUe TEIIOBOTO OanaHca
TexHu4yeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJlOPUMETP,  TEXHOJIOTUU
IIOJIy4YEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOI'U

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

411

4.1.2

Onexkrtpuzanus Tell. JIEKTPUUYECKHI 3apsil.
JIBa BH1a SJIEKTPUUECKUX 3apsiI0B
[IpoBoHMKH, JUDJICKTPUKHU u

MMOJIYIIPOBOAHUKHU

413

3aKkoH COXpPAaHCHHA SJICKTPHUUICCKOI'O 3apsaa

414

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

Onektpuueckoe  mnone.  HanpsxénHocThb
ANEKTPUIECKOTO TOJIA. [MpuHIMD
cynepno3uiuu. JluHMUM  HaNpsKEHHOCTH

QJICKTPHUYICCKOTIO ITOJIA

4.1.6

4.1.7

4.1.8

4.1.9

Pabora cun QJICKTPOCTATUYCCKOI'0  ITOJIA.

Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

HpOBOI{HI/IKI/I U AUBJICKTPUKHU B ITOCTOSIHHOM
QJICKTPUYCECKOM  IIOJIC. I[I/IBJICKTpI/I‘ICCKaH

MMPOHUITACMOCTD

DIIEeKTPOEMKOCTb. Konnencarop.
DAeKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

DHeprus 3apsyKEHHOT0 KOHJeHCcaTopa

Texnudyeckne yCTpOWCTBA:  BIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE ANIEKTPONIPHOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP




4.2

4.1.10

[IpakTnueckue paboTHI. N3zmepenne

BHCKTPOéMKOCTI/I KOHACHCATOpa

OCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

421

VcaoBus CymI€CTBOBAHHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HcTtouHukn TOKa.

Cuia Ttoka. I1ocTOSIHHBII TOK

4.2.2

Hanpsoxkenue. 3akon Oma jy1s ydacTka Lenu

4.2.3

4.2.4

4.2.5

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ACIBHOE

COIIPOTHUBJICHUE BEIIECTBA
[TocnenoBarenbHOE, napaiesIbHOe,
CMEIIAHHOE COSAMHECHHUE TIPOBOTHUKOB

PaGota snextpuueckoro Toka. 3akoH J[xoyist

— Jlenma

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

anekTpoaBkymas cuia (ganee — DJIC) u
BHYTpEHHEE CONPOTUBJIICHHEC HCTOYHHUKA
ToKa. 3akoH OMa A MOJTHOM (3aMKHYTOM)

anekTpuyeckoi enu. Koporkoe 3ambikanue

ONEeKTpOHHAas  MPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  COIIPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTypBl.

CBepxnpoBOIMMOCTb

4.2.9

OnekTpuueckuili Tok B Bakyyme. CBoiicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

ITorynpoBOAHUKH. CobcTBeHHas "
IpUMECHas IIPOBOAMMOCTh
NOJIyNIPOBOHUKOB. CBOMCTBa p-n Mepexoa.
[TonynpoBOTHUKOBBIE TPUOOPHI
OJIEKTPUYECKUI TOK B DJIEKTPOJIMTAX.
DIEeKTPOIUTHYECKAS JUCCOLMAIHS.
DJEKTPOIN3

DIIeKTpUIECKUI TOK B rasax.

CaMOCTOSTEIIbHBIE W HECaMOCTOSTCIbHBIN




4.2.13

4.2.14

paspsana. Pazauanabie THITBI CAMOCTOSTEIHLHOTO

paspsna. Monuus. [1nazma

TexHudyeckue  yCTpPOMCTBA:  aMIlepMeETp,
BOJITMETP, PpEOCTaT, HCTOYHUKH TOKA,
AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JIMOJ,, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOJIYHpOBOI[HI/IKOBblﬁ Au0a, raJlbBaHHUKa

IIpakTrueckue paboTHL. N3yuenue
CMEILIaHHOT'O COEIUHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOUHHMKA TOKAa M €ro
BHYTpEHHEro corpotusieHus. HabGmonenue

AIIEKTPOIIH3a

11 KITACC

Kon
pas3jiena

4

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COePKAHUS

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3

43.1

4.3.2

4.3.3

IlocTrossaHBIE Maruuthl. B3amMojelicTBue

IIOCTOSSHHBIX MarHuTOB

MaruutHoe mone. BekTtop MarHUTHOM
vHAyKIuU.  [IpuHOMnD — cynepno3uiuu.
JIuann wmarautHOM wuHAyKuMM. KaprnhHa
JIMHUM  MAarHUTHOM  MHIAYKLUMH  TOJA

IIOCTOSHHBIX MarHuTOB

MarnuTtHoe T10Ji€ MPOBOJHHUKA C TOKOM.
Kaprtuna nuHMil monist JUIMHHOTO TPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OIBIT
Opcrena. BzanmoaeicTere npoBOIHUKOB C

TOKOM

4.3.4

Cuna Ammepa, e€ MOJlyJIb U HalpaBJIEHUE




Cuna Jlopenua, €€ MOy b U HaIllpaBJICHUE.

JIBm>keHrE  3apsHKEHHOW  4YacTHIbl B

4.3.5
OJIHOPOJTHOM MarHuTHoMm 1one. Pabota
cuiibl JIopeHna
4.3.6 SIBneHre 3MeKTPOMArHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MArHUTHON MHIAYKLIMHU
O/C WUHYKIUU. 3akoH
4.3.8 .
AJIEKTPOMArHUTHON UHAYKIMK Dapanes
BuxpeBoe nsnexrpuueckoe mone. IC
WHIYKIMA B TPOBOJHHUKE, JBHXKYIIEMCS
4.3.9
MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
noJie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCT. SIBI€HHE CAMOUHTYKITHH.
4.3.11
O/1C camouHIyKIIUU
DOHeprusi MarHUTHOTO TMOJs KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10JIe
TexHuyeckue YCTPOWCTBA: TOCTOSHHBIE
MarHuTHI, AJIEKTPOMATHUTHI,
4.3.14
AJIEKTPOBUTATElb, YCKOPHUTENH
AJIEMEHTAPHBIX YACTHII, MHTyKIIHOHHAS TIEYb
IIpakTueckue paloThI. N3yuenue
MarHuTHOTO TIOJIA KATYIIKHU C TOKOM.
4.3.15 HccnenoBanve JEeUCTBUS  TTOCTOSIHHOTO

Mar"ura Ha paMmKy ¢ Tokom. MccrnenoBanue

SABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIIUU

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenpnass cucrema. CBOOOIHBIE
5.1 kosneOanus. ['apmMoHmyeckue KosebaHUs.

5.11

[lepuon, wacrora, ammuuTyaa u ¢asza

KoJeOaHui




5.1.2

5.1.3

5.14

5.15

[IpyXuHHBIA MasgATHUK. MaTeMaTH4ecKuil

MasTHHK

YpaBHEeHHE TapMOHHMUYECKUX KOJIeOaHUH.
Kunematunueckoe u JTIMHAMHYECKOE

OMHUCaHME KOJIEOATEIBHOTO IBIKECHUA

IIpespamenue SHEPTrUH pu
rapMOHHYECKUX  KoneOaHusix.  CBs3b
aAMIUTUTYIBI Kosie0aHui HUCXOOHOMU
BEJIMYMHBI C aMIUTUTYJaMU KojiebaHui eé

CKOPOCTH U YCKOpPEHUS

Konebarenbupiii  koHTYyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIC KOJICOaHUsI B
U/eaJbHOM  KoiiebaTeJIbHOM — KOHTYpE.
AHanorusi MeXIy MEXaHHYECKHMH |
SJICKTPOMAarHuTHBIMHA KOJIEOAHHSIMU.

®opmyina TomcoHna

5.16

3aKkoH COXPAaHCHUS DHCPIUHU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

5.1.8

BbIHy)X1eHHbIE MEXaHUYECKHE KOJIeOaHuUsI.
Pesonanc. Pe3onancnas KpuBasl.
BeiHyX1cHHbBIE 3JIEKTPOMAarHUTHBIE

KoyeOaHusl.

[lepemennbiii  Tok.  CHHYCOMAAIBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MomHocTh IIEPEMEHHOT0 TOKA.
AMIITUTYAHOE U JEMCTBYIOIEE 3HAYCHHE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBonctso,
nepenada M MOTPeOICHHE 3IEKTPHUECKOI
SHEPIUU. DKOJOTMYECKHE PUCKU TpHU
MIPOU3BOJICTBE DIIEKTPHUUYECKON IHEPTHH.
Kynerypa UCTIOJIb30BaHUS

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HU




5.2

TexHuveckne ycTpoicTBa: ceicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JUHUN
aNeKTponepeaay
[Ipaktnueckue pabotel. MccmenoBanue
3aBHCHMOCTH IEPHOJIa MAJBIX KOJICOAHHIA
5112 rpy3a Ha HUTH OT JJIMHBI HUTU U MAaccChl

rpy3a. MccnenoBanue nepeMeHHOT0 TOKa B
LEeNM U3 IMOCIIeNI0BATeIbHO COECIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIIOBUSI
pacupoctpanenusa. llepuon. Ckopocts
pacpocTpaHeHUs W JUIMHA  BOJIHBI.

HOHCPC‘IHHG H IIPOAOJIbHBIC BOJIHBI

5.2.2

###HPar### Nnrepdepenuus u mudpakuus

MCXaHHNYCCKHUX BOJIH

5.2.3

524

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh 3BYyKa.

Bricora Tona. TemOp 3ByKa

ONEeKTPOMarHUTHBIE  BOJHBL. Y CJOBHUS
U3IY4YEHUsl  DJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenTtanus BekTopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

5.2.6

5.2.7

CBoifcTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHUE, NPEJOMJICHUE, MOIIPH3aLus,
mudpakuus, uHTepdepenuus. CkopocTh
AIIEKTPOMArHUTHBIX BOJTH

[kana AJIEKTPOMArHUTHBIX BOJTH.
[TpuMeHeHHE 3JEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[TpyHIMIIBI PaguOCBSI3U U TEIEBUACHMUSL.
Pannonokanus. DJIEKTPOMarHuTHOE

3arpsi3HCHUC oxpy;xa}omeﬁ CpCabl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHbBIE
WHCTPYMEHTBHI, YIIBTPa3ByKOBas

JUarHoCTuka B TCXHHMKEC MW MCIHUMIIMHC,




5.3

5.3.1

pamap,  pagHoOnpuUEMHHK,  TEJIEBU30D,

anTenHa, Tenedon, CBY-meyp
OIITUKA

IIpssmonMHEHOE pacIpOCTpPaHEHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaXKEHUS
cgeta. [loctpoenne n300pakeHNi B TIOCKOM

3epKase

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHSA
CcBeTa. AGCOMOTHBIN MOKa3aTeb

IMPECIOMIICHUA

5.34

5.35

[TonmHoe BHYTPEHHEE OTPAKEHHE.
[IpenenbHBIA yroil MOJHOTO BHYTPEHHETO

OTpaKEHUS

Hucnepcus cera. ClokHBI  COCTaB

Oenoro ceera. L{Ber

5.3.6

Cobuparonye M pacceuBaIOUINE JTHH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSIHUE U
ONTHYECKass  Cuja  TOHKOW  JIMH3BL
[TocTpoenue n300pakeHN B COOMPAIOIITUX
U pacceuBalIMX JuH3ax. Dopmyna
TOHKOW JIMH3EI. YBEJHYEeHHE, IaBacMoe

JIMH301

5.3.7

5.3.8

Hp CACJIbI IPUMCHHUMOCTU FCOMeTqueCKOﬁ

OIITUKHU

Wnrtepdepennuss  cBera. KorepeHTHble
HCTOYHHKH. VYcaoBus HaOIIOAEHUS
MaKCHMYyMOB u MHUHUMYMOB B
MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

539

Hudpakuus  cBera.  Iudpakunonnas
pemérka. YcimoBrue HaOMIOACHHS TIaBHBIX
MaKCUMYMOB npu NaIeHuu

MOHOXPOMATHYECCKOI'0O CBETa Ha

TU(PPaKIUOHHYIO PEIIETKY




5.3.10 [Tonstpusanus cBeta
TexHuueckne YCTpOMCTBA: OYKH, JIyMa,
doroanmapar, MPOCKIIMOHHBIN armapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, T(ppaKIuOHHAS pemérka,
MOJIIPOU T
[IpakTnueckue  pabOTHI. Nsmepenne
5310 nokasarens npenomiieHus. Mccrnenoanue

CBOMCTB  M300pakeHWH B  JIMH3AX.

Habmoienue nucnepcuu cBera

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynarel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTM CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEIBEHOCTD OIHOBPEMCHHOCTHU.
3aM€I[JIeHI/Ie BpEMCHM W  COKpalICHUEC

JUINHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3b Macchl C JHEpPrue W HMMITYJIbCOM
CBOOOAHOM dYacTULbl. OHEpPrusi IMOKOA

cBOOOIHOM 4aCTHIIBI

KBAHTOBAA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

711

7.1.2

7.1.3

®otonbl. ®opmyia [l1anka cBs3U 3HEPTrUn
dboToHA C ero 4acTtoTol. OHeprus

UMIyJIbC GOTOHA

OTtkpeiTHE U HccienoBanue Gporodrddexra.
Ombitet - AI. CroneroBa.  3aKkoHbI
dboTtorddexra

YpaBHeHue DWHImITENHA JUTS
dororddekra. «Kpacnass ~ rpaHuIa»

dboTtorddexra




7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeObenera

7.15

XuMudeckoe IeiCTBUE CBETA

7.1.6

TexHuveckue ycTporcTBa: (OTOIIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIUO]T

7.2

CTPOEHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

71.2.2

7.2.3

[Toctynatet bopa. H3znyuenune u
norjoueHue (HOTOHOB TMpU  Mepexoie
aToMa C OJHOTO YpPOBHS DJHEPrHUM Ha
npyroil. Buael cnektpoB. CekTp ypoBHEH

SHEPrUH aTOMa BOJIOPOA

BonHoBrle cBoiicTBa yactuil. BoiHBI 1€
Bporiins. KopnyckynsipHo-BOIHOBOM
nyamusM.  Jludpakous 3JIEKTPOHOB  Ha

KpucTajuiax

724

7.2.5

7.2.6

CHOHTaHHOE U BBIHYKJIEHHOE U3IIy4YCHHE.
YeTpoicTBO 1 IpUHIHKIT PabOTHI J1a3epa
TexHUYecKrne yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJau3 (CIEeKTPOCKOM), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED

[Ipaktnueckue pabGotel. HaOmonenue

JIMHENYaToro CIICKTpPa

7.3

7.3.1

ATOMHOE A1PO

Metoapl HaOMIOAEHUS W pErucTpaluu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpBITHE  PAIUOAKTUBHOCTU.  OIBITHI
Pesepdopna 1o onpenencHHrO cocTaBa
pamnoakTUBHOTO wm3nydeHus. CBolcTBa
anb(da-, 6eTa-, raMMa-u3nydeHus. Briusaue

PaAnOaKTUBHOCTH HaA JXUBBIC OPIraHU3MbI




7.3.3

7.3.4

OTkpbITHE  TPOTOHA U HEUTPOHA.
Hyknonnas monens siapa Ieiizenbepra —
NBanenko. 3apsn sapa. MaccoBoe 4ucio

anpa. M3oronsl

Anbda-pacna. DNEKTPOHHBIN "
MO3UTPOHHBIM  OeTa-pacran.  ['amma-
U3JydeHUue.  3aKOH  pPaJuOaKTHUBHOIO

paciaaa

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OHeprus CBsI3U HYKJIOHOB B siape. SnepHbie
cwibl. Jledekt Maccel sapa

SInepusle peakuuu. JlesieHre U CUHTE3 SIEP
Snepuslii peakTop. TepmosinepHbIi
cure3. Ilpobrembl M HEpCHEKTHBBI

HﬂepHOﬁ OHCPI'CTUKHU. DKOoJIOTHYECKHUE

ACIICKThI ﬂI[GpHOfI OHCPICTUKU

OnemeHTapHble  4acTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyHaMEHTaIbHbIC

B3aUMOJIEVCTBUS

TexHudyeckue  yCTpOMCTBA:  JTIO3UMETP,
kamepa BunbcoHa, sAepHBI peakTop,

aromMHas bombOa
[TpakTuaeckne pabotel. MccienoBanue
TPEKOB YaCTHUII (o TOTOBBIM

¢dortorpadusam)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3gHoro neba. CosBe3nusi, sipKue

3B63I[I)I, IIJTAHETHhI, UX BUAUMOC IBMXXCHUC

Comueunass cucrema. IlmaHeTsl 3€MHOM
TPYIIIBL. IIna"neTwsI-ruradThl " ux
CHYTHI/IKI/I, KapJ'II/IKOBHe IIJIAHCTEI. Ma.nme

tena COTHEUHOH CHCTEMBI

8.3

8.4

Connune, (¢otochepa wu  armocdepa.

CoytHeuHast aKTUBHOCTD

Hctounuk sHeprun ConHua u 3BE311




8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TeMIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPAJbHBIA KIACC — CBETUMOCTBY.
3BE3bI  MNIAaBHOM  MOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JJISt

3BE3/1 IJIaBHOU TIOCJICA0BATCIIBHOCTHU

8.6

8.7

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IPEACTaBICHU O NPOUCXOKICHUU U
sBommouu ConHila U 3BE37. DTambl KU3HU
3BE3]1

Mneunsiii  Ilyte — Hama ['amakTuka.
CnupanpHass  cTpykrypa  [anakrtukw,
pacupeneneHue 3BE3N, Ta3a W IBUIN.
[lonoxenne wu nBwxkenne ConaHua B
lanmaktuke. [lmockas wu  cdepuyeckas

MoJCUCTEeMEI ['aTakTUKH

8.8

8.9

Tunel rTanakTuk. PagmoramakTMKu H

KBa3apel. YEpHBIE ABIPHI B sIpax rajJaKTHK

Bcenennas. Pacmupenue  Bceenennoi.
3akoHn XaO6ma. Pas30Oeranue ranakTuk.
Bospact u paguyc BcenenHo#, Tteopus
bonpmioro B3peiBa. Mogens «ropsuen

Bceenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Mertaranaktuka. Hepeménusie npobiemsl

ACTPOHOMHUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penaknueii [TapdentreBoit H.A. AknronepHoe o61ecTBo «M3marenscTBo
«IIpocsenienne»

» Ouspuka. 11 kmacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1) Coopnuk 3anau no pusukel0-11 kmaccel. bazoselit yposens / [lapdenTbeBa
H. A. 2) ®uszuka. Pabouune nporpammsl. [IpeagmerHas TuHUS yueOHUKOB
"Knaccuuecknii kypc". 10-11 knaccst / [llatanuna A. B. 3) Tetpanp nms

nabopaTopHbIX pabot mo ¢usuke, 10, 11 k. / [TapdhentreBa H.A.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
MHTEPHET

Buptyanbhbie 1aboparopubie pabotsr: https://efizika.ru

Enunas xomrexuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DrekTpoHHas OnOIMoTeKa HayKa U TexHuKa: https://n-t.ru/

bubmnorexa PO, MOIII.
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