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HOACHUTEJBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHS HA YPOBHE CpeAHETO 001Iero oopa3zoBaHus paspadboTaHa Ha
OCHOBE TIOJIOXKEHUW M TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIIbHOW MPOTPaMMBbI,
npezacrasieHHbix B @I'OC COO, a takxe ¢ yuéroMm denepanbHOi paboueil mporpaMMbl BOCOUTAHUS U
KOHIENIMK TpernonaBaHus ydeOHoro mnpeamera «®Puszuka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbIC IPOrPaMMBbI.

Copep:xanue mporpamMmbel 1o (U3MKE HaANpaBieHO Ha (OpMHpPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa obyuatonmuxcs 10-11 kmaccoB npu oOyueHnH ux gusrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-ACSITEIPHOCTHOTO Moaxoaa. [Iporpamma no ¢gusuke coorBerctByeT TpeboBanusm GI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3ylbTaraM oOydeHHUs, a TaKxke
YUHUTHIBAET HEOOXOIMMOCTh peaM3allid MEXKIPEAMETHBIX CBsA3ed (U3MKK C eCTECTBEHHO-HAYyYHBIMU
y4eOHBIMH TpeAMeTaMHu. B Hell omnpenemnsitoTcss OCHOBHbIE IeNIM M3y4eHUs (PU3MKH Ha YPOBHE CPEIIHETro
oOmero  oOpa3oBaHMs, IUIAHUPYEMbI€ pe3yJibTaTbl OCBOEHUS Kypca  (U3HMKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TPEAMETHBIE (Ha 0a30BOM yPOBHE).

[Tporpamma 1o ¢u3HKe BKIIOYACT:

IUIAHUPYEeMbIe pe3yJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YPOBHE, B TOM YHCIE MpPEIMETHBIC
pe3yJIbTaThI MO rojiaM 00y4eHus;
conepxanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHus..

dusuka Kak Hayka o Hanbosee 00IUX 3aKOHAX MPUPO/IbI, BHICTYTIAs B KaUeCTBE yueOHOro MpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 okpykatomeM Mmupe. LIkonpHbIH Kypc
(UBUKH — CHCTEMOOOPA3YIOIIHH I €CTECTBEHHO-HAYYHBIX YUCOHBIX MTPEAMETOB, TTOCKOJIBbKY (U3HUECKUE
3aKOHHI JIeKaT B OCHOBE MPOIIECCOB U SIBIICHUH, M3y4aeMbIX XUMHUEH, Oronorueit, pusndeckoit reorpadueit
U actpoHoMHel. Mcronb30BaHue U aKTUBHOE NMpUMEHEHHe (U3NYECKUX 3HAHUU OMpeelisieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(hepe IHEPTeTHUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TOJTy4eHUs
HOBBIX MaTEpHUaJIOB C 3a/laHHBIMH CBOMCTBaMM U Jpyrux. VM3ydenue ¢u3MKu BHOCUT OCHOBHOM BKJaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa O0Oydaloumxcsi, B (OPMHPOBAHHUE yMEHUH
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS TPY BHIMOJHEHUH UMHU YUE€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca (pu3uku Ast ypoBHsI CpeIHEro o0Iero o0pa3oBaHus MOJOKEH P UACH, KOTOPBIC
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU € HEH KypC SIBJISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepuai U3 BceX pa3fesioB GU3MKH, BKIIIOUAET KaK BOIPOCHI KJIIACCUUYECKON, TAK M COBPEMEHHON (U3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM € Hell Martepuan Kypca (GuU3HKH OOBEAMHEH BOKPYT
¢uznueckux Teopuil. Bemymmm B Kypce sBisercs (opMmupoBaHHE NPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanusi npeanojiaraeT MCHOJIb30BaHWE T'yMaHUTapHOTO
noTeHnuana GU3NIecKoil HayKu, OCMBICIICHHUE CBSI3U Pa3BUTUSA (PU3UKH C Pa3BUTHUEM OOIIECTBA, a TAaKXKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U IKOJIOTUYECKUMU IPOoOIeMaMHu.

Hoes npuxnaonot nanpasiennocmu. Kypce ¢Gu3uku npeamnoiaraeT 3HaKOMCTBO C IITUPOKUM KPyTroM
TEXHUUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHNUN N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsl MOCPEACTBOM BBEICHUS SJIEMEHTOB COJEP>KaHUs, MOCBAIIEHHBIX
HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C Pa3BUTHUEM TEXHMKU U TEXHOJOTHUH, a
TakKe 00CYKIEHUS MPOOIEM pallMOHATEHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKON 0€30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMHM Kypca (PU3MKH Ha ypOBHE CpPEIHEro OO0IIero oOpa3oBaHUs SBISIOTCS
buznueckue Teopuu (GopMUpOBaAHUE TPEACTABICHUN O CTPYKTYPE MOCTPOSHUS (PU3HUECKON TEOPHUH, POITU
(GyHIaMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEJICTaBICHUAX O MNPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOPUH, AJISl OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-JeSITeTbHOCTHBI TOAX0A B Kypce (HU3UKM pearu3yercss MpexIe BCero 3a CUér
OpraHH3aIH dKCIEPUMEHTAIBHON AedaTeabHoCcTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
9TO UCIIOJIb30BaHUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIE B Iporpamme mo (Qu3uke OoObeTUHEHBI B OOIIMI CMHUCOK YYEHUYECKUX MPAKTUYECKUX PadoT.
Bobigenenue B yKa3aHHOM I€pedHEe JIabOpaTOpPHBIX padOT, MPOBOAUMBIX [UIsl KOHTPOJSI U OLIEHKH,



OCYIIECTBIIIETCS YYAaCTHUKaMH 00pa30BaTENBHOTO MpoIecca MCXOAS U3 OCOOCHHOCTEH TIaHMPOBAHHS U
ocHamieHusi kabunera ¢usuku. Ilpm sToM oOecmeymBaeTcs OBIAJEHUE OOYYAIOUIMMHUCS YMEHHUSIMH
MPOBOANTH KOCBEHHBIE M3MEPEHHs, UCCIENIOBAHUS 3aBUCHUMOCTEH (DPU3MUECKHX BEIUYHH U MOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPETIOKEHHBIX THITOTE3.

bonbiioe BHHMaHuE yIenseTcs pPeUIeHHI0 pPacdy€THBIX M KauyeCTBEHHBIX 3amad. [lpu stom ans
pacu€THBIX 3a7a49 MPUOPUTETOM SIBIISIOTCS 339 C SIBHO 3aJIaHHON (PM3NYECKON MOIEIBIO, TIO3BOJISIONINE
MPUMEHSTh M3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zzenia Kypca, TaK U HUHTETPUpPYS
3HAHUS U3 Pa3HBIX pa3nesoB. sl Ka4eCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISTIOTCS 3a/laHUs HA OOBSCHEHHE
MpOoTeKaHusl (PU3NUECKHUX SABICHUHN U MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyrolue Beidopa pusnueckoi
MOJIEININ JIJISl CUTYalluH MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanmsiMu PI'OC COO k MarepHaabHO-TEXHMUYECKOMY OOECIEeYEHHUIO
y4eOHOTro mporiecca 0a30BbIi YPOBEHb Kypca (DM3MKU HAa YPOBHE CPEAHETO O0IIEero o0pa3oBaHUs JOKCH
M3y4aTbCs B YCIOBHSX NMPEAMETHOTO KaOWMHETa (PU3MKH WU B YCIOBUSAX MHTETPHUPOBAHHOTO KaOHWHETa
NPEMETOB E€CTECTBCHHO-HAyYyHOTO IMKIAa. B  kaOmHere (QHU3MKK IOMKHO OBITh HE00X0auMoe
nabopatopHoe OOOpYyHOBaHUE /AJisi BBHIMOJIHEHHS] YKa3aHHBIX B TporpamMme Mo (pHU3MKe YUYEeHHYECKHX
MPaKTUYECKUX paboT U JEMOHCTPAIMOHHOE 000y T0OBaHHE.

JlemoHcTpanoHHOe 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM MHHHUMAIbHOU
JOCTATOYHOCTH W OOECIIEYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MNpOTpaMMe IO (PHU3HMKE KITIOUEBBIX
JEMOHCTpalMii  JUIsi  KCCJIENOBAaHUS  HM3yYaeMbIX SBJICHMM W TIPOLECCOB, AMIUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

Jlaboparoproe oOopymoBaHHE JUIsI YYECHHUYECKUX TMPAKTHYCCKUX PabOT ¢GopMHpyeTCs B BHUIE
TEMaTUYECKHX KOMIUIEKTOB M 00OecreunBaeTcss B pacuéTe OJHOTO KOMIUIEKTAa Ha JIByX OOYYaroLIHXCS.
TemaTtnueckne KOMIUIEKTHI J1a00paTOpHOTO O00OpYIOBAaHUS JOKHBI ObITh MOCTPOEHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUM AHAJIOTOBBIX M U(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BHJIe TU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU TIEJISIMU M3Y4YEHHUSI (PU3UKU B 00ILIEM 00pa30BaHUHU SBISIFOTCSA:
dbopMUpOBaHHE MHTEpeca U CTPEeMJICHHsI OOyYaloIIMXCsl K HayYHOMY U3YyYEHHIO MPHUPOJIbI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABIECHUI O HAYYHOM METOJEe IMO3HAaHUS U (OPMHUPOBAHUE HCCIIEIOBATENHCKOIO
OTHOIIECHHS K OKPY KAIOLUM SBJICHHSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KakK pe3yjbTaTa H3Y4YEHHs] OCHOB CTPOCHHS MaTepuu u
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMUpOBaHHE YMEHHH OOBACHATH SBJIEHUS C HCIOIb30BAaHUEM (QU3NYECKUX 3HAHUW W HAYUYHBIX
JI0Ka3aTeNbCTB;
dbopMUpOBaHUE TPEICTABICHUNA O POIU (PU3UKU IJIA PA3BUTHS IPYTUX E€CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHM.

Joctrxenne 3TUX Lene obOecreynBaeTCsl PEeIICHWEM CIEOYIOMMX 3aJad B MPOIEcCe H3YUYECHHS
Kypca (GU3UKU Ha YPOBHE CPEAHETr0 00IIero o0pa3oBaHMs:

MpUOOpETEHNE CUCTEMBI 3HAHUN 00 00mMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOUAs
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, JIEKTPOJANHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(PU3HKH;
dbopMUpOBaHHE YMEHHMI MPUMEHSTh TEOPETUUYECKUE 3HAHUS Al OOBSCHEHHS (PU3NYECKUX SIBICHUN B
NPUPOE U AT IPUHATUS PAKTUUECKUX PEIICHHUH B IOBCEAHEBHOM KU3HH,

OCBOEHHE CMOCOOOB peUIeHHs pa3iMYHbIX 3aJady C SBHO 3aJaHHOW (M3MUYECKON MOJenblo, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aIeKBATHOM YCIIOBHM 3a/1auH;
MOHMMAaHUE (U3NYECKUX OCHOB M MPHUHIMIIOB JECUCTBUSA TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHUECKHX
MPOIIECCOB, UX BIMSHUA Ha OKPYKAIOIIYIO CPELy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TMPOBEACHUA (PUIUUECKHX SKCIIEPUMEHTOB,
aHaJIM3a v MHTEepIpeTanuy HHPOPMAIIUH, OTIPE/ICICHUS JOCTOBEPHOCTH TOIYYEHHOTO PE3yIbTaTa;
CO3/IaHUE YCJIIOBUH ISl Pa3BUTUS YMEHUH MTPOEKTHO-UCCIIEI0OBATENBCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha u3yuenue ¢puznku (6a30BbIl ypOBEHB) Ha yPOBHE CpeIHEr0 001ero oopazoBanus orsoaurcs 136
yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).



[Iperyiaraemelii B mporpaMme no (u3Mke NepeueHb J1a0OpaTOpHBIX M NPAaKTUYECKUX pPabOT sBIsETCA
PEKOMEH/I0BaHHBIM, YYMUTEIb JAENAcT BBIOOp MpOBeIEHUS 1a0OpaTOPHBIX pabOT M OMBITOB C Y4YETOM
WHAUBUYalIbHBIX 0COOEHHOCTEH 00yUarommxcsl.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nea 1. ®@u3uka U MeTOAbI HAYYHOI'O IO3HAHUS

®uzuka — Hayka o npupone. HayuHble MeTOAbl MO3HAHUS OKpYKaromiero mupa. Poib skcnepumeHTta u
TEOPHUU B MPOIIECCE MO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue GU3MYSCKUX SBICHUN U MpoiieccoB. Hayunblie runorespl. @u3udecKue 3aKOHbI U TCOPHUHU.
['panuIel MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHSL.

Ponp u mecto ¢uszmku B (GOpMUPOBAHMM COBPEMEHHON HAy4YHOW KapTHHBI MHUpPA, B MPAKTHYECKOU
NEATEIbHOCTH JII0ICH.

Jlemoncmpayuu

Amnanorosble 1 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 BMKeHUs. Cuctema otcuéra. Tpaekropusi.

[Tepemerienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs: CKOPOCTh) M YCKOPEHNE MAaTepUaIbHOW TOYKH,
UX MPOEKIUHU Ha OCH CUCTEMBI KoopauHaT. Cl10’KeHNE IEPEMELICHUN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBMKeHHe. ['pauku 3aBUCMMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEpEMEIIECHNS MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBoOoaHOE masieHre. Y CKOpeHue CBOOOHOTO TaICHHUS.

KpuBonnHeliHoe nBuKeHHE. J[BU)KEHNE MAaTEpUAIIBHON TOUKH 110 OKPY’KHOCTH C ITOCTOSSHHOM 110 MOZYJIO
CKOpOCTBIO.  YTJOBas  CKOpOCTb, JIMHEWHass ckopocTh. llepmony u  dyactora  oOpamieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHHE.

TexHHYeCKHEe yCTpPONCTBA M NPAKTHYECKOE NMPUMEHEHME: CIUAOMETD, IBHKEHUE CHAPSAOB, LIENHBIC U
peMEHHBIE NIEPEAUH.

Jlemoncmpayuu

Monens cucteMbl 0TCUéTa, MIUTFOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[TpeoOpa3oBaHue IBUKEHUH C NCIIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenuie Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmtonenue nBuxeHus Tena, OpOIEeHHOr0 MO YTI0M K TOPU30HTY M TOPU30HTAIBHO.

W3mepenune yckopeHust CBOOOTHOTO MaICHUSI.

HanpasiieHne CKOpOCTH NP IBHYKEHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3yueHne HepaBHOMEPHOI'O IBHKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOUIEHMSI MEXIy NYTSAMH, NPOWIEHHBIMU TEJIOM 3a IIOCIEAO0BATENIbHBIE DPaBHBIC
MIPOMEXYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUYKEHUH C Ha4aJIbHOM CKOPOCTBHIO, PaBHOU HYJIIO.

N3ydenue qBUKEeHUS apuKa B BI3KOM )KUIKOCTH.

N3yuenune IBMKEHUS Teja, OpPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepmanbHble CHCTEMBI OTCUETA.



Macca tena. Cuna. IIpunuun cynepnosunuu cwi. Bropoi 3akoH HproToHa 111 MaTepuanbHON TOYKH.
Tpernii 3akoH HbI0TOHA 17151 MaTEpPUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHH
CKOJIBXEHUS U cuia TpeHus nokos. Koadduuuent tperns. Cuna conpoTUBICHUS MIPH ABWKCHUU Tela B
KUJKOCTH WIH rase.

[TocTynaTtenbHOE M BpallaTeIbHOE ABHKEHHE a0COIIOTHO TBEPJIOTO TEa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBeCHs TBEPAOIO TeEIA.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: NOIUIMIIHMKHN, [BUKEHHE MHCKYCCTBEHHBIX
CIIyTHUKOB.

Llemoncmpayuu

SIBieHME NHEPLVH.

CpaBHEHHE Macc B3aMMOJEHCTBYOIINX TEI.

Bropoii 3akoH HeroToHa.

Nsmepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHE CUJI TPEHUS TOKOS, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOTO Teyia. Buabsl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

W3yuenue nBMKeHUs OpycKa MO HAKIIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH CHJI YIPYTOCTH, BOSHHKAIOIIMX B INMPYXXHHE W PE3MHOBOM 00pasle, OT UX
nedhopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3aKkonbl COXpaHeHUs 6 MEXAHUKE

HNmnynbe mMarepuanbHON TOUYKM (Tesla), CUCTEMbl MaTE€pHalIbHbIX TOo4eK. VIMIyJbCc CUIbI U HW3MEHEHHE
HMITYJIbCA TeJIa. 3aKOH COXPAHECHHUS UMITYJIbCa. PEakTUBHOE IBHKCHHUE.

Pabora cribl. MOIIHOCTE CUJIBI.

Kunernueckas sHeprusi MaTepuanbHOM ToUku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennmansHass  SHeprus. [loreHnmanbHas  SHEprus  ynpyro  Jae(OPMHPOBAHHOW  MPYKHUHBI.
IlorennuanpHast 3HEprys Tes1a BOJU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHble M HENOTEHIMaJbHbIE CHUJIbl. CBsA3b paOOThl HEMOTEHLHMAIbHBIX CHJI C H3MEHEHHEM
MEXaHUUYECKON 3HEPTUN CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

VYrnpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHHYeCKHEe YCTPOHMCTBA M TNPAKTHYECKOE INPUMEHEHHE: BOJOMET, KONEpP, NPYKUHHBIA IMCTOJNET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexona moTeHIMATBLHON SHEPTUU B KUHETUYECKYIO M 00OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnule pabomul

N3ydenne abCoOIOTHO HEYNPYTOT0 yJapa ¢ IOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue CBsI3U pabOTHI CUIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW SHEPrHM Teja Ha MpUMeEpe pacTsSKEHUs
PE3UHOBOIO KIyTa.



Pa3nea 3. Mosekyasipuas ¢puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE 00O0CHOBaHME. bpoyHOBCKOE
newkenue. Juddysus. Xapakrep NBIKCHHUS W B3aUMOJICHCTBHUS YAaCTHI] BemlecTBa. Mojaenu CTPOSHUS
ra3oB, JKUAKOCTEH U TBEPABIX Ted U 0OBACHEHHE CBOWMCTB BEIECTBA HA OCHOBE 3THX Mojejei. Macca u
pa3Mepsl Mosieky1. KonnuectBo Bemectsa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nusmepenue. lllkana remneparyp Llenscus.

Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH HMIEalIbHOIO rasa.
AbconoTHas TemrepaTrypa Kak Mepa cpeiHed KMHETHYECKOM >HEepruu TEIIOBOrO JBM)KEHHUS YacTHUI
raza. lllkana temneparyp KenbBuna. I'a3zoBble 3akoHbl. YpaBHeHue MenzaeneeBa—Knanelipona. 3akoH
HansToHa. M3omporecchl B MACATBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM BemiecTBa. | padudeckoe
IIPEJCTABICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JWUCKPETHOE CTPOEHUE BemiecTBa, (Gororpaduu MOJEKYJI OpraHHYECKUX
COCIUHEHU.

OmnbiTel 10 UG GY3UH KATKOCTEH U Ta30B.

Mozens 6pOyHOBCKOTO IBU)KEHUSI.

Mopneins onbita IlITepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUSL.

Monens, HUTIOCTpUpYIOIas MPUPOLY JaBJICHHS ra3a Ha CTEHKH COCY[a.

OnBITHI, HIUTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS NICAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHU 00bEMa KOMHATHI, JaBICHUS U
TEMIIEPATyPhI BO31yXa B HEN.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSIHUS pPa3peKEHHOT0 Ta3a.

Tema 2. Ocnoebl mepmoounamuxku

TepmoauHamuueckas cucreMa. BHYTpeHHSAs SHEpPrus TEPMOJMHAMUYECKOM CHCTEMbI U CIOCOOBI €&
n3MeHeHus. KomnuecTBo TemnoTsl M paboTa. BHyTpeHHss SHEprust 0JHOATOMHOIO HJEaJIbHOIO Tasa.
Bunel Teruionepenaun: TEMIONPOBOJHOCTD, KOHBEKIUSA, U3IIyUEHHUE. Y IeTIbHAs TEIIOEMKOCTD BEILECTBA.
KonnuecTBo TenaoThl pu Temionepeaaye.

[Tonsitue o0 aamabatHoM mpouiecce. llepBwiii 3axkoH TepMoauHamMuku. [IpumeHeHuWe TEpBOro 3akoHa
TEPMOJIMHAMMKH K n3onpoueccam. I'papuueckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoLeccoB B IpUPOE.

TennoBble MamuHbl. [IpUHIMIEI AEWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHusi HEPTUU B TEIUIOBBIX
MammHax. Koaddumnuent monesnoro aeiictust teruioBord mamuebl. [lukn Kapao u ero xos¢gduiment
MOJIE3HOTO AECUCTBUS. DKOJOTMUECKUE TPOOIJIEMBI TEIIIOIHEPTETUKH.

TexHuueckue ycTpoHCTBA M IMPAKTHMYECKOE NMPUMEHEHHUE: IBUraTellb BHYTPEHHETO CropaHHs, ObITOBON
XOJIOJUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEW 3HEpPruu Tesla NPH COBEPIIEHUH DPAOOTHL: BBIIET MPOOKM M3 OYTBUIKH IOJ
JeCTBUEM  C)KaToro BO3JyXa, HarpeBaHue »¢upa B JIATYHHOW TpyOke myTéM  TpeHus
(BumeoneMoHcTpanus).

W3meHeHne BHYyTpeHHEH 3Hepruu (TeMIepaTypsl) Teja Ipu Terionepeaaye.

OneIT Mo aguadaTHOMY PaCIIMPEHHIO BO3yXa (OMBIT C BO3IYIITHBIM OTHHBOM).

Monenu napoBoil TypOHHBI, ABUraTesi BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTEsl.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul



N3MmepeHue yienbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeuwjecmea. Pazogvie nepexoovt

[TapooOpazoBanue u koHmeHcarus. Mcmapenue u kumneHue. AOCONIOTHAS W OTHOCUTENIBHAS BIIAXKHOCTH
Bo3ayxa. HaceimeHHbIi nap. Y nenpHas TeIioTa mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS
OT JIaBJICHHUSI.

Teépnoe Temo. Kpucramnmueckue u amop¢Hble Tena. AHU30TPONHUS CBOWCTB KpucTamioB. JKunkue
kpuctaiisl. CoBpeMeHHbIe MaTepuaibl. [naBnenne u kpucramumsanus. Y IeabHas TeIioTa TUTaBJICHHUS.
CyO6numarusi.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHudeckue yCTpPOWCTBA W MPAKTUYECKOE MNPUMEHEHHE: TUTPOMETP M TICUXPOMETP, KaJTIOPUMETP,
TEXHOJIOTHH TOJTYyYEHUS] COBPEMEHHBIX MaTepUaioB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBILEHHBIX MApPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObI U3MEpPEHUS BIAKHOCTH.

Habntoienne HarpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEILIECTRA.

JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO3AYyXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzamus Tell. OIeKTpuyeckuil 3apsia. JIBa Buaga snekTpuueckux 3apsnoB. IIpoBonHukw,
JTUAJIEKTPUKU U TTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUSI DJIEKTPUUYECKOTO 3apsijia.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. ToueuHsblid 37eKTpUYecKUil 3apsii. DIEKTPUUYECKOE TOJIC.
Hanpsok€HHocTh  siekTpudeckoro mnojis. [IpuHuun cyneprno3uuuu 3JIEKTpUYECKUX Tmosie. JInHum
HaIpsHKEHHOCTH 3JIEKTPUUYECKOTO TOJS.

PabGora cunm osnektpoctatmueckoro moss. llortenmuman. PasHocte morteHnmanoB. [IpoBogHuku u
JTUBJIEKTPUKHU B AJIEKTPOCTATUUECKOM ToJie. J{ManekTpuyeckas IpoOHUIaeMOCTb.

OnektpoéMkocTh. KonaeHcatop. DNEKTpPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEpPrus 3apsiKEHHOIO
KOHJIEHCATOopA.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: IJIEKTPOCKOI, SJIEKTPOMETP, MIEKTPOCTATUYECKAS
3aluTa, 3a3€MJIEHHE AIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN anmnapar, CTPYWHbII PUHTEP.

Llemoncmpayuu

Y CTpOUCTBO U IPUHIUIT ACHCTBUSA JIEKTPOMETPA.

B3anMozencTerue HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JI€ 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTBD AJIEKTPOEMKOCTH IIIOCKOT0 KOHAEHCATOpa OT IJIOLAAH IJIACTHH, PACCTOSHUS MEXLy HUMU U
JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKUid TOK. YCJIOBHUSL CYLIECTBOBAHHUS AIIEKTPUUECKOro Toka. Mctounuku Toka. Cuna ToOKa.
[TocTosAHHBIN TOK.



Hanpsokenune. 3akon Oma 11151 yyacTKa LIETIH.

ONEeKTpUYEcKoe  CONpPOTHBIECHHE.  YIEJIBHOE  CONpOTHMBIEHUME  BemecTBa. IlocienoBarenbHoe,
napajijiesibHOe, CMEIIaHHOE COETUHEHNE TPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoysi—JIenia. MOIHOCTE AIEKTPUYECKOTO TOKa.

ONEKTpOABMKYLIAasl CHJla M BHYTPEHHEE CONPOTHUBICHHWE HCTOYHMKA TOKAa. 3akoH OMa Juid IOJIHON
(3aMKHYyTOM) AnekTpuueckoit nenu. Kopotkoe 3amMbikaHueE.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIEHUS METalIOB  OT
Temneparypsl. CBEpXIIPOBOAUMOCTD.

DJneKTpUUYECKni TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M MHpUMECHas MHPOBOJUMOCTH MOJIYyNpoBOIHUKOB. CBoiicTBa pP-n-
nepexoxa. [1oaynpoBoTHIKOBEIE TPHOOPHI.

ONEeKTpUYECKU TOK B PAacTBOpPAax M pacIUIaBax JJIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS TUCCOLUALMS.
OneKTponus.

DnexTpuueckui Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [Tnasma.

TexHuueckue ycTpoilcTBa M MpPaKTHUECKOE NMPUMEHEHHE: aMIEpPMETpP, BOJBTMETP, PEOCTaT, UCTOUYHUKU
TOKa, IEKTPOHArpeBaTeIbHbIE IPHUOOPHI, HIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP COIPOTUBIICHHUS,
BaKyyMHBIH AMOJ, TEPMUCTOPBI U (OTOPE3UCTOPBHI, OJYTIPOBOJAHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX TPOBOAHUKOB OT JUIMHBI, IJIOMIAHN MOMEPEUYHOT0 CEUECHUS
U MaTepuaa.

CMemiaHHOE COEIMHEHUE TPOBOJHUKOB.

IIpsimoe u3MepeHue HNEeKTpOABIKYIIEH cuibl. KopoTkoe 3aMblkaHHME TaJbBAHMUYECKOIO JJIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTB CONIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD JTUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3y4eHne cMEIaHHOTO COEUHEHMSI PE3UCTOPOB.

N3mepenue 3neKTpOABUKYLIEH CUITbI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTHUBIICHUS.

HaGurotenune amekTpoiu3a.

MexnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISCTCS C YYETOM cCoJepKaTeabHbIX
MEXIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnvle nonsamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOrO TMO3HAHMS: SIBJICHUE, HAYUHBIH
¢axT, runoresa, (Gu3nueckas BEIMYMHA, 3aKOH, TEOpHUs, HAONIIOJEHHE, IKCIEPUMEHT, MOACIUPOBAHHUE,
MOJI€IIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBl YpaBHEHUH, TnHeHas QyHKUus, napabona, runepdosa, ux rpaguku u
CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIWU: CHUHYC, KOCHUHYC, TAaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX ITPOEKIIMHA HA OCH KOOPIHMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: MexaHuyeckoe JBM)KEHHE B JKMBOM mpupozae, auddysus, ocMoc, TEIIOOOMEH KUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKHE SBJICHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsL Macca,
TEIUIOBBIC CBOMCTBA TBEPIABIX TEJ, JKUIKOCTEM M Tra3oB, DJJICKTPUYECKHE CBOMCTBA METAJIIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINS, TAJIbBAHUKA.

T'eoepaghus: BIaXXHOCTH BO31IyXa, BETPhI, OapoMeTp, TEPMOMETP.



Texnonocusa: npeoOpa3oBaHUE [BHKEHHUH C HCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHUS B TEXHUKE,
MOAIIMITHUKY, HUCIIOJIb30BAHUE 3aKOHA COXPAHEHHsS MMITyJIbca B TEXHUKE (pakera, BOJOMET U ApPYyIue),
JIBUTATENIb BHYTPEHHETO CrOpaHWs, MapoBas TypOWHa, OBITOBOW XOJOMWIGHUK, KOHIWUITMOHED,
TEXHOJIOTMH IOJIy4€HHs COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCJIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,
NIEKTPOCTaTUYECKass — 3allUTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM MpHHTED,
3JIEKTpOHArpeBaTeIbHbIe IPHOOPHI, HIEKTPOOCBETHTEIbHbIE TPHOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. dinekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuTHL. B3auMopnencTBue MOCTOSIHHBIX MarHuToB. MarHutHoe mnoJie. BeKTop MarHUTHOU
UHAYyKUud. [IpuHIMN cyneprno3uuu MarHUTHBIX nosiel. JInHuum MaruutHoM uHaykuuu. Kaptuna nuHuii
MAarHUTHON MHAYKIIUHU TIOJISI TIOCTOSTHHBIX MAarHUTOB.

MarauTHO€E 1oJie MPOBOJAHMKA ¢ TOKOM. KapTuHa JTUHHMI WHIYKIIMM MAarHUTHOTO TMOJISL JJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmnelT Opcrena.
B3anmMopencTere MpOBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb M HapaBIICHHE.

Cuna Jlopenna, e€ MOIyJib U HalpaBlieHUE. [[BHKeHUE 3apssKEHHOM YacTHIBl B OJHOPOJHOM MarHUTHOM
nonie. Pabota cunel Jlopenria.

SIBnenue snekTpoMarHuTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOM MHIYKUHUH. DJIEKTPOJBIDKYIIAs CHIIA
WHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHON MHAyKIuu Dapases.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYIIAs CUJla HHIYKIMUA B TPOBOJAHUKE, BUKYIIEMCS
MOCTYNATEIbHO B OJHOPOJAHOM MAarHUTHOM TIOJIE.

IIpaBuiio Jlenuna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIKYIIAS CHUJIAa CAMOUH Y KITUH.

DHEpPrusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOCTOSHHBIE MAarHuThl, AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO IMy4YKa MArHUTHBIM MOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jlenictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME NEKTPOMArHUTHOW HHAYKIHH.

[IpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABUKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBiIeHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHnrne MarHuTHOTO TOJIS KaTYIIKU C TOKOM.

UccnenoBanue AeiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMarHUTHOM MHAYKIUU.

Pa3nes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KOJ1e0anus



KonebarenbHast cucrtema. CBoOOAHBIE MexaHWYeckue konebanus. ['apmonunueckue konebanus. I[lepuon,
4acToTa, aMIuIuTyaa U ¢aza koneOanuid. [IpyXuHHBI MasTHUK. MaTeMaTHUeCKUi MasTHUK. Y paBHEHUE
rapMOHUYECKHX KojeOanwmii. [IpeBpamienne sHEPruu Mpu rapMOHUYECKIX KOJICOaHUSX.

KonebarenpHbiii KOHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATBHOM KOJIEOATEILHOM
KOHTYype. AHAJOTUS MEXKIY MEXaHUYECKUMU U DJIEKTPOMAarHUTHBIMU Konebanusmu. ®opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUH B UCATHLHOM KOJIeOaTEIbHOM KOHTYE.

[IpencraBnenne o 3aTyxaomuUX KojeOaHUsAX. BbIHYXKJEHHBIE MexaHW4Yeckue Koiebanus. PezoHaHc.
BoinyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[Tepemennbiit Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
NEHCTBYIOIIEE 3HAYEHHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepemaya W TOTPEOICHUE SIEKTPUUECKOH SHEPruH. DKOJIOTHYECKHUE
PHUCKH TP MIPOU3BOJICTBE 3JeKTpodHeprun. KynbTypa HCIonb30BaHusl AIEKTPOIHEPTUU B ITOBCEAHEBHON
KU3HU.

TexHudyeckue ycTpoHCTBa U NMPAKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, T€HEPATOp MEPEMEHHOTO
TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTEeMAaTHYECKUN MasTHUK ).

Habmronenue 3atyxaronmx koiaeOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CB0oOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcmunorpaMmbsl  (3aBUCUMOCTH  CHJIBI TOKAa M HAMpPSsDKEHUS OT BPEMEHH) s DJIEKTPOMArHUTHBIX
KoJIeOaHuH.

Pe3onaHnc npu nocneaoBaTenbHOM COETMHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TMHUY 3IEeKTpoIiepe1ayu.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUO/IA MAJIBIX KOJICOAHMIA Ipy3a HA HUTH OT JUTMHBI HUTU U MacChl Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKAa B LIETH M3 MOCIEJOBATEIbHO COSAMHEHHBIX KOHIEHCATOpA, KaTyIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHbvle 60JIHbL

MexaHnueckue BOJIHBL, ycloBHUs pacupocTpaneHus. [lepuon. CkopocTs paclipoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie u MpoAoIbHEIE BONHBL MHTEp)epeHrs u tuppakuus MEXaHUIEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBUS M3JIy4YCHHsI JJIEKTPOMATHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B snexrpomarHuTtHOi BosiHEe. CBOMCTBa 3JE€KTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
MpeJoMIICHUE, Mosipu3anus, Audpaxus, uaTepepeHus. CKOpocTh AIEKTPOMAarHUTHBIX BOJIH.

[Mkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCcBsI3u U TeneBuAcHus. Pagunonokarus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl.

TexHuyeckue ycTpoHCTBAa M MPAKTUUYECKOE MPHUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas
JUarHOCTHKA B TEXHUKE U MEIUIMHE, pajgap, paAuoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-
neyb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE TIOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromnieecst Teno kak HCTOUYHUK 3BYKa.

Habmronenue otpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJH.

Habmonenne unrepdepeHunu u U pakiind MEXaHUYECKUX BOJIH.



3BYKOBOM pe30HAHC.

HabmioneHune cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHH.

HccnenoBanne cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, NMPEIOMIICHHE, MOJspu3alus, Judpaxuus,
uHTEepEepEHITUS.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsmonuHeliHOe pacmpocTpaHEHUE CBeTa B OJHOpOAHOM cpene. Jlyu cBera.
TodeuHbIi HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHn B IMIIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3akoHBI TMPENOMICHHS cBeTa. AOCOJIOTHBIA TMOKazarenb mpenomieHus. [lomHoe
BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroi noiHoro BHyTPEHHETO OTPasKEHHUSL.

Hucnepcus ceeta. CiioxxHbli cocTaB 6enoro cera. L{ser.

Cobwuparorue u paccerBaromue JuH3bl. ToHKas nH3a. DOKYCHOE pacCTOSHUE W ONTUYECKas CHJIa TOHKOM
nauH3bL. [locTpoeHne n3o0paxkeHuii B COOMPAIOIINX U PACCEUBAIOIINX TUH3aX. DopMylia TOHKON JTMH3HI.
VBenuueHue, JapaeMoe JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. UaTtepdepennus cseta. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOJECHUS MaKCUMYMOB
Y MUHUMYMOB B UHTeP(EPEHIIMOHHOI KapTHHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpakmus ceera. AudpakuronHas peméTka. Y caoBre HAOMIOICHUs TJIaBHBIX MAaKCUMYMOB TPH MaJICHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHuyeckue ycTpoilcTBa M MpakTUYECKOE NPUMEHEHHWE: OYKH, Jymna, (oToanmapar, MNPOEKIIMOHHBIH
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS PelIETKa, MOISIPOHI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPAKEHHUE U IIpesoMiieHue cBeTa. OnTHYeCKUe MPUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBeTOBOIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopenu MUKpOCKOTIa, TEIECKOIIA.

HabGmonenue nntepdepeHimu ceera.

Habmonenue qudpakuuu cBeta.

Habmronenue aucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOILBIO MPU3MBI.

[TosrydyeHne criekTpa ¢ TOMOIIBI0 TH(PPAKITMOHHONW PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaresns MpeoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHUM B TMH3aX.

Hab6monenue qucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIHAIbLHON T€OPUH OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTyarsl crienuanbHOM TEOPUM OTHOCUTEIBHOCTH:
WHBApUAHTHOCTh MOAYJISi CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHINTEITHA.

OTHOCHUTEJIBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPIHs TOKOSI.

Pazgea 7. KBantoBas pusuka
Tema 1. Inemenmot K6aHMoOBOU ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €r0 YACTOTON. DHEPTHs M UMITYJIbC (DOTOHA.



OtkpeiTie u uccnenoBanue porodpdexra. Onpitel A. I'. CtoneroBa. 3akoHbl GoTodddexra. YpaBHEeHHE
OuHiuTeitHa 1 porospdekra. «Kpacnas rpanunay porosddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKTUUYECKOE MpPUMEHEHHE: (OTOdIeMEHT, (OTOAATYUK, COTHEUHasi Oartapes,
CBETOJIMOI.

Jlemoncmpayuu

®dotorhPexT Ha YCTAaHOBKE C ITMHKOBOM TIITACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddekTa.

Cseroauos.

Conneunas OaTapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -yactuil. [ImanetapHas Mojenb aroma.
[octynatsl bopa. U3ny4yenue u nornomeHnue GoTOHOB MpH MEPEXoae aToMa ¢ OJHOTO YPOBHS SHEPTUU
Ha apyroil. Bunel ciektpoB. CekTp ypoBHEH SHEPIHH aToMa BOJOPO/Ia.

BounHoBsie cBolicTBa yactull. Bonusl ge bpoiinsa. KoprnyckyisipHO-BOJIHOBOM 1yaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHE.

TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBINA aHaln3 (CHEKTPOCKOI), Jasep,
KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Omnpenenenue JIMHBI BOJTHBI J1a3epa.

Habmionenne nuHeyaThIX CIIEKTPOB U3y YESHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Habnronenue nuHelyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JTOKA3bIBAIOLINE CJIOXKHOCTb CTpOeHMs sapa. OTKpbITHE paaroaKTUBHOCTH. OTBITHI
Pesepdopna mo ompezaeneHno coctaBa paaroakTUBHOro u3inydeHus. CpoiicTBa anbda-, 6era-, ramma-
W3NMydeHus. BiusHue paainoakTHBHOCTH Ha KUBBIE OPraHU3MBI.

OTkpeiTHE TPOTOHA U HeWTpoHa. HykinonHast monens siapa I'eitzendepra—MBanenko. 3apsz siapa. MaccoBoe
qucno saapa. M30tomnsl.

Anbda-pacniaz. DIEeKTpOHHBIM M TO3UTPOHHBIA Oera-pacmaa. ['amMma-usnmydeHue. 3aKOH PaJTUOAKTHBHOTO
pacnana.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SnepHsle peakunu. JleneHre U CUHTES SIED.

SAnepupiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEPCIEKTUBBI  SAESPHOM DHEPTETHUKH.
DKOJIOTHYECKHE ACTIEKTHI SIIEPHON YHEPTETHKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaONIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pu3nyueckoi KapTHHBI MUpA.

TexHudyeckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, KaMepa BunbcoHa, smepHbIii peakTop,
aToMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).



Pa3nes 8. DjieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Dtanbl pa3BuThs acTpoHoMuH. [IpukiaiHoe 1 MUPOBO33PEHUYECKOE 3HAUYECHUE ACTPOHOMHUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE ABH)KEHHUE.

Conneunas cucrtema.

Connue. ConHeuHas aKkTUBHOCTb. Mcrtounuk »sHeprum ConHua u 3BE3A. 3BE3Ibl, HX OCHOBHBIE
XapakTepuCTUKU. JluarpaMma  «CHEKTpaJIbHBIM  KjJacC —  CBETHMMOCTBb».  3BE31bl  IJIaBHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTB» JUIsl 3BE3]l IVIAaBHOM IOCIEA0BATEIbHOCTH.
Bnytpennee ctpoenue 3B€31. COBpeMEHHBIE NPEICTABICHUS O IPOUCXOXKIECHUN U 3Bosronuu ConHIa u
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii [lyts — Hama [anaktuka. [lonoxxenune u aBumxenue ConHna B ['anmaktuke. Tumbl ranakTuk.
Panuoranaktuku u kBazapel. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacimpenne Bceenennoii. 3akon XaO6ma. Pa36eranme ramaktuk. Teopust Bombioro B3phiBa.
PenukToBOE n3nydyeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo0aeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmonenus HeBOOpYKEHHBIM TJ1a30M C UCIMOJB30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHHUM IJI ONpeIeeHus
MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c0o3Be3usi CEeBEpPHOrO MONMyIIapus U
SIPKHUE 3BE3 MBI

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro [lyTu.

O06o0maroniee NOBTOpeHMe

Ponb Qu3uku U acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMAIBbHON M 3TUYECKOW cdepax
NESITEIIbHOCTH YEJIOBEKa, POJIb M MECTO (PM3MKHU U aCTPOHOMHUHU B COBPEMEHHON HAy4YHON KapTHHE MHpA,
poiib  pu3MUECKO TeopuH B (POPMHUPOBAHUU MPEACTABICHUH O (U3MYECKON KapTHHE MHUPA, MECTO
(¢bu3nueckoil KapTHUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
MIPUPOJE.

MesknpeaMeTHble CBSI3H

Nzyuenne xypca ¢usmkm 6a3zoBoro ypoBHs B 11 Kimacce oCymIecTBISIETCS ¢ yUETOM COJIEpIKaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuule nonsamusi, CBI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SIBICHHUE, HAYYHBIN
¢dakr, rumore3a, puU3MUECKas BETUYMHA, 3aKOH, TEOpHs, HAONIOJACHHUE, YKCIEPHUMEHT, MOJEIHNpPOBAHUE,
MOJEJb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKUE (YHKIMHU: CUHYC, KOCUHYC, TaHTEHC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M MX MPOEKIMH HAa OCH KOOPAMHAT,
CIIO)KCHHE BEKTOPOB, IMPOU3BOJHBIC JIIEMEHTAPHBIX (YHKIMHA, MPU3HAKK MOJ0OHS TpPEyTrOJbHHUKOB,
ompeieNIeHUe TUTOIAIN TUIOCKUX (Uryp u oobéma Tel.

buonocus: snextpuueckue sBIEHUS B KUBOW Mpupoje, KojedaTeabHble IBUKEHHS B JKMBOW MPHUPOJE,
ONTHYECKUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE pAIUALINH HA KUBBIE OPraHU3MBI.

Xumus: CTpoEHUE aTOMOB U MOJICKYJI, KPUCTAJUTMYECKAsl CTPYKTYypa TBEPBIX TN, MEXaHU3MbI 00pa30BaHHUS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghusa: MarHUTHBIE TOMIOCAa 3€MJIM, 3aJie)KM MAarHUTHBIX pya, (HOTOochEMKAa 3eMHOW MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texnonocusi: TUHUU SJIEKTPOIEpeaayd, Te€HEepaTop MEPEMEHHOTO TOKAa, 3JIEKTPOJBUTATENb, WHIYKIMOHHAsS
neyb, pajgap, paauoONpUEMHUK, TEJIEBU30p, aHTEHHa, Tene@oH, CBY-neub, MpOEKIMOHHBIN amnmapar,
BOJIOKOHHAS OINTHKA, COJTHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenue yue6Horo npeamera «Pusmka» Ha ypoBHE cpeiHero oouiero oopaszopanus (0a30BbIi ypOBEHb)
JNOJDKHO ~ OOECHEeUnTh  JIOCTH)KEHUE  CICAYIOUMX JIMYHOCTHBIX, METallpeIMETHBIX M  IPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS ydyeOHOro mpeamera «@Du3MKa» JOJKHBI OTpa)xaTbh TOTOBHOCTh U
CIIOCOOHOCTh  00Yy4YalOIIMXCs PYKOBOJCTBOBAaThCS CMOPMUPOBAHHOM BHYTpEHHEH MO3ULKEH JINYHOCTH,
CHUCTEMOM  ILIEHHOCTHBIX OpHMEHTAalMi, MO3UTUBHBIX BHYTPEHHMX  YyOEXIEHHH, COOTBETCTBYIOIIHUX
TPaJULIUOHHBIM LIEHHOCTSIM POCCUHCKOTO O0IECTBA, PAaCIIMPEHHUE KU3HEHHOIO OIbITa U OIBITA EATEIbHOCTH
B IIPOLIECCE pean3allii OCHOBHBIX HAIIPABJICHUI BOCIIMTATEIbHON ACSITEIBHOCTH, B TOM YHCJIE B YaCTH!

1) rpamaaHCKOrO0 BOCIIUTAHMS

Cc(OPMHUPOBAHHOCTh TI'PAXJIAHCKOW MO3UIMHU O0OydYaroLerocs Kak aKTUBHOI'O M OTBETCTBEHHOIO 4YJeHA
POCCHICKOT0 00111eCTBA;

MPUHATHE TPATULIMOHHBIX OOIIEUYEIOBEUECKUX T'YMAaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECaxX I'Pa)KAAaHCKOro OOIIECTBa, y4acTBOBaTh B
caMmOyTpaBJIeHMH B 00pa30BaTeIbHONW OpraHu3aIiiy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHHM C WX (QYHKUUSIMH |
Ha3HAYCHHUEM,;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM JEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHHE K IOCYIapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSAM POCCUHCKUX YUEHBIX B 00JIACTH
(U3NKN ¥ TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYALMIO M NMPUHUMATh OCO3HAHHBIE PELICHHsI, OPUEHTUPYSACh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIAJ(a B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMUSI:

JCTETUYECKOE OTHOLIEHHWE K MMpY, BKIIIOYasl 3CTETHKY HAayyHOI'O TBOPYECTBA, NPUCYIIETO (U3UUECKOI
HayKe;

5) Tpy10BOT0 BOCTIUTAHUS:

MHTEPEC K pa3IudHbIM cpepaM MpodheccuoHaTbHOU NeATENbHOCTH, B TOM YHCJIE CBSI3aHHBIM ¢ (QU3UKON U
TEXHUKOM, yMEHHE COBeplLIaTh OCO3HAHHBIM BBIOOp Oyaylield mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K 0Opa3oBaHHIO M caMOOOpa30BaHUIO B 007acTH (PU3MKM Ha MPOTSHKEHUHU
BCE JKU3HU,

6) 9KOJIOTHYECKOTO BOCTIUTAHUS

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYpbl, OCO3HAHUE TIJ00AIBHOIO XapakTepa SKOJIOTMYECKHX
npo0iewm;

IUTAHUPOBAHUE W OCYLIECTBICHUE JEHUCTBUMA B OKPYXKAIOWIEW Cpele Ha OCHOBE 3HAaHMS LeEeu
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIvpeHe OmbITa JIEATEIbHOCTH SKOJIOIMUECKON HAlPaBICHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUN 10
¢busuke;

7) HEHHOCTH HAYYHOTO TIO3HAHMSI:

Cc(OPMHPOBAHHOCTh ~ MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHSA
(bu3NIEeCKOi HAyKH;



OCO3HAaHHEC NCHHOCTHU Hay‘{HOﬁ ACATCIIbHOCTH, TOTOBHOCTD B IIPOLCCCC U3YUCHUA (1)I/I3I/IKI/I OCYHICCTBJIATDH
IMPOCKTHYIO U UCCICOOBATCIILCKYIO ACATCIIBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIC YHHBEPCaAbHbIC Yy4eOHbIC JCHCTBUSA
Ba3zoBble Jornyeckue geiicTBus:

CaMOCTOSTENILHO (hOPMYITHPOBATH U aKTYAIN3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OIIPEACIIATD LENHN AEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pacCCMaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabaTbiBaTh IUIAaH peIIeHUs MOpoOjaeMbl ¢ Y4YETOM aHalu3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM, OLICHUBATh PUCKU
MOCJIEACTBUU NCATSIBHOCTH;

KOOP/JAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBUSIX PEabHOrO, BUPTYaJbHOIO M KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX POOIEM.

Ba3zoBble uccienoBarejbckue 1eHCTBUSA:

BJIaJICTh HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMH MTOHATUAMHU U METOAaMU (PU3NYECKOI HayKH;

BJIQJIETh HABBIKAMH Y4YeOHO-MCCIIEZIOBATEILCKOM W TPOEKTHOW JEATEIBHOCTH B 00JacTH (PHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIIOMCKY METOJOB pelleHHs 3ajad  (PU3NUecKOro
COJIepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJOB [TO3HAHUS;

BJIJICTh BUJIAMH JI€ATEIILHOCTH TI0 MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALUH, TPe0Opa30BaHUIO U
MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTyalWsAX, B TOM UYMCIIC TIPU CO3/IaHUU YUeOHBIX MPOEKTOB B 00IaCTH
¢buzuky;

BBISIBJISTh IPUYMHHO-CJEACTBEHHbIE CBA3M W AaKTyaJU3UpOBaTh 3ajJauy, BBIIBUraTh THIOTE3y €€
pelIeHNs, HaXOOUTh ApPIYMEHTBI [UIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKACHWUM, 3a1aBaTh NapaMeTpbl U KpUTEPUU
pelieHus;

AHAIN3MPOBATh IIOJyYEHHBIE B XOJI€ pEUICHMs 3aJauyd pe3yjbTaTbl, KPUTHUYECKH OLIEHUBAaTh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 337aYl B 00Pa30BaTENbHON JEATEIBLHOCTH, B TOM YHUCIE MPH
M3y4eHUH (PHU3HKH,

JlaBaTh OLIEHKY HOBBIM CUTYyallUsSM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETb TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIbHBIE OAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a7auH, JOITyCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

PabGora ¢ undopmaumeii:

BJIa/IeTh HAaBBIKAMHU MOIy4€HUs UH(POpMAMK HU3NIECKOTO COJIEPKaHUs U3 UCTOUHHKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIFHO OCYLIECTBIIATh MOUCK, aHAJIN3, CHCTEMATU3aLUI0 U WHTEPIPETAIMI0 HH)OPMAIK pa3IHuHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(POPMAIINH;

UCIOJb30BAaTh CPEACTBA HMH(DPOPMALMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3a7ad C coOJrofeHueM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, TMIHMEHBI, pecypcocOepeKeHHs, IMpPaBOBBIX M 3TUYECKUX HOPM, HOPM
nHPOPMAIIMOHHOM 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 COAEP)KaHUS B PA3IUYHBIX (opMmMaTax C Y4ETOM HA3HAYCHUS
nH(pOpMAaIIUY U LIEIEeBOH ayAUTOPUH, BEIOUpasi ONTUMANbHYIO (hOpMY MPEICTABICHHS U BU3YaJTU3AIHH.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBUSA:
OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESITEIBHOCTH;
pacro3HaBaTh IPEANOCHUIKN KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(MIUKTHI;



Pa3BEPHYTO U JOTUYHO U3JIaraTb CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBa KOMAaHAHON ¥ MHIMBUYaJIbHOU paboThI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUI € yd4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOT0 YWICHA KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOHM JAEATEIbHOCTH, OPraHM30BBIBATH W KOOPAMHUPOBATH ICHCTBHUS 1O €€
JOCTUKEHHUIO: COCTaBIIATh IUIAH JIEHCTBUM, pacupeleisTh poJid ¢ y4€TOM MHEHHUH y4aCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJIaJa M Ka)XJOro y4dacTHMKAa KOMaHJbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJAECHU C MO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATErMYECKOE MOBEICHNUE B PA3JIIMYHBIX CUTYaLHsX, IPOSBIIATH TBOPYECTBO
1 BoOOpakeHHue, ObITh HMHUIIMATHBHBIM.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITH IMO3HABATEIBHYIO IESITEIBHOCTh B 00JACTH (PM3MKH M acCTPOHOMUH,
BBISIBJISITH IPOOJIEMBI, CTABUTh U ()OPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIICHUS Pacu€THBIX M KAUeCTBEHHBIX 3a/a4, TUIAH BBITOJTHEHHS
MPAKTUYECKON PabOTHI C YIETOM UMEIOIIMXCS PECyPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATOYTCHU;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlHsIM;

pacmupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHUIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATbH MPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHHIO M TPOSIBIICHHUIO dPYIUIMHA B 00JAaCTH (U3UKH, TIOCTOSHHO TTOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JAESITEIBbHOCTb, OLIEHUBATH COOTBETCTBUE
Pe3yJIbTaTOB LETIM;

BIIQJICTh HAaBbIKAMHU T[IO3HABaTEIbHOW pedrekcud Kak OCO3HAHMSA COBEpUIaeMbIX JEHCTBUM U
MBICIMTEIBHBIX TPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

WCIOJIb30BaTh MPUEMBI peIICKCHU AJIsl OLIEHKH CUTYyalllH, BEIOOpAa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PELICHUS MO UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B mpouecce noctuxkeHHs] JTUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS MPOTpaMMbl MO (pHU3MKE Ui ypOBHS
cpemHero ooOmero oOpa3oBaHus Y OOYYalOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN  WHTEIICKT,
Mpearnoaralonuii copMHUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUICTbH
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAHNUS, BKIIIOYAIOIIEIO0 CAMOKOHTpPOJIb, YMEHHME NPUHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHUE, CIOCOOHOCTh aJaNTHUPOBATHCA K SMOIMOHAIBHBIM HW3MEHEHHUSM M MPOSBIATH T'MOKOCTH, OBITh
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMM, BKJIOYAIOUICH CTpeMJieHHE K JOCTIDKEHHUIO WLENH M YCHEXy, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHHE IEHCTBOBATH HCXO/Sl U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOLIMOHAIBHOE COCTOSHHE APYTUX, YYUTHIBATH €r0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOUICHHS C JAPYTUMHU JIIOJbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3periaTb KOH(QIUKTEI.



NPEIMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 kJjiacce TpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HAa TpPUMEPax pojb W MecTo (U3MKM B (HOPMUPOBAHHHM COBPEMEHHOW HAyYHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH;

YUUTBHIBaTh TPAHHIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKHX MOJENeH: MaTepualibHas TOYKa,
WHEepIHanbHas cucTeMa oOTcuéTa, aOCONIOTHO TBEPAOE TENO, WACANBHBIA Tra3, MOJEIU CTPOCHHUS Ta3o0B,
KHUJIKOCTEH M TBEPIBIX TEJI, TOUCUHBINA IIEKTPUUESCKHUHA 3apsi/i IPU PEIICHUN (PU3NIECKUX 33129,

pacno3HaBaTh (U3NYECKUE SBJICHHS (IIPOLIECChI) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KHHETUYECKON TEOpHHM CTPOCHHUS BEUIeCTBA H  DIIEKTPOAMHAMHUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE BUKEHHE, CBOOOIHOE TIaJICHHE T, ABIKEHUE M0 OKPYKHOCTH, UHEPIIUS,
B3auMozeicTeue Tei, auddysus, OpOyHOBCKOE TBMKEHUE, CTPOCHHUE KHUIKOCTEH U TBEPABIX TEIl, N3MEHEHUE
o0BEMa Ten MpH HarpeBaHHH (OXJAXKIEHWH), TEIJIOBOE paBHOBECHE, MCIApeHHe, KOHACHCAlUs, IUIaBlICHUE,
KpHUCTaJUTN3aIs, KATICHHE, BIAKHOCTh BO3/AyXa, IMMOBBIIICHUE JaBJICHHS Ta3a MPH €r0 HArpeBaHWHU B 3aKPHITOM
cocyzie, CBsI3b MEXAY IMapamMeTpaMu COCTOSHHS Ta3a B H30IpOLieccax, dJICKTpU3alus Tell, B3aUMOJCHCTBHE
3apsi/ioB;

OMKCHIBATh MEXAHMUYECKOE JIBUIKCHHE, HCIONb3ys (U3UYECKWE BENUYHMHBI: KOOpAWHATa, MYyTh,
NepeMenIeHne, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHila, HUMIYJIbC Tela, KWHEeTHYecKas DdHEprus,
MOTEeHIIMAJbHAS DSHEPrus, MexaHudeckas paboTa, MeXaHHMYecKass MOIIHOCTb, MPU OMUCAHHH MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEJIHMUWH, UX 0003HAUYEHUS M €IUHHIIBI, HAXOAUTh (OPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIHUMHY C JPYTMMH BETUYHHAMU;

ONMCHIBATh HW3yYEHHBIC TEIUIOBHIE CBOWCTBA TEN MW TEIUIOBBIC SBJICHUS, HCIONB3Ys (DHU3HYECKHE
BEJIMUMHBI: JaBJICHHUE Ta3a, TEMIEPaTypa, CPEaHss KHHETHUECKass YHEPTUsl XAaOTUYECKOTO IBUKEHUS MOJEKYI,
CpeIHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTH, BHYTPEHHSS OJHEprusi, pabora rasa,
K03 (HULIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO JBUTATENS; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3NIECKUI
CMBICIT HCIIOJIb3YEMbIX BEIMYMH, UX O0O3HAUCHUS M EAWHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIONINE TAaHHYIO
(bu3MYeCKyIO BEIUUNHY C JPYTMMH BETUYHHAM;

OIMCHIBATh M3yUCHHBIC 3JICKTPUUYECKHE CBOWMCTBA BEIIECTBA M 3JCKTPUYECKUE SBICHUS (TIPOLIECCHI),
UCTIONb3Yysl (PU3UYECKHE BEIMYUHBL: SJICKTPUUECKUN 3apsll, AJIEKTPUUYECKOE IoJe, HaNpsHKEHHOCTh IOJ,
MOTEHIIMAN, PAa3HOCTh TOTEHIMANIOB; TIPU OINWCAHWU TMPABWIBHO TPAKTOBaTh (DU3UYECKHIA CMBICT
HCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HA4YeHHs M EIUHUIBL, YKa3blBaTh (HOPMYJIbI, CBS3bIBAIOUINE JIAHHYIO
(U3HUYECKYIO BEIHUNHY C JPYTMMH BETUYUHAMU;

aHAIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCTIONB3YS (PU3NUYECKHE 3aKOHBI U MPUHIUIBL: 3aKOH
BceMupHoro tsaroreHus, |, Il u Il 3akonbl HbroTOHa, 3aKOH COXpaHEHUS MEXAHWYECKOM JHEpruu, 3aKOH
COXPAaHEHHUS UMITYJIbCa, IPUHIUI CYTIEPIO3UIMH CHUJI, TPUHIIUII PAaBHONPABUS MHEPIIUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYIO0 TEOPUIO CTPOCHHUSI BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO ABM)KEHUS MOJIEKYJ ¢ a0COIIOTHOM TeMIrepaTypoil, MepBblif 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHEHHS 3JIEKTPUUECKOT0 3aps/ia, 3akoH KyoHa, Ipu 3TOM pa3nndarh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHa,
€ro MaTeMaTHYeCKOE BhIpAKEHUE U YCIOBUS (TpaHUIIbI, 00JaCTH) MPUMEHHUMOCTH;

OOBSICHSITh OCHOBHBIC TIPHHIIMUIIBI JIEHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKHX YCTPOWCTB; Pa3iHyaTh
yCIJIOBUS UX O€30MaCHOT0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATH 3KCIIEPUMEHTHI 110 MCCIECIO0BAHUIO (DU3NUYECKUX SBICHHNA M IMPOLECCOB C MCIOIb30BAHUEM
MPSIMBIX M KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (GOPMYIUPOBATh MPOOJieMy/3a1ady W THUIOTE3y y4eOHOTO
HKCHEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000PYI0BaHUs, IPOBOAUTE OIBIT U (POPMYIUPOBATH
BBIBO/JIBI;

OCYILECTBIISAITh TPSAMBIE U KOCBEHHBIE HU3MEPEHHUs (U3NUYECKUX BEIMYMH, NPH 3TOM BHIOMPATH
ONTHUMAaJIbHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BaTh U3BECTHBIE METO/IbI OIICHKHU MOTPEUTHOCTEN N3MEPEHHIA;

UCCIIEZIOBAaTh 3aBUCUMOCTU MEXAY (U3NUYECKUMHU BEIMYMHAMH C UCIIOJIBb30BAaHUEM IMPSIMBIX U3MEPEHUi,
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYUYEHHOH 3aBUCUMOCTU (PU3MUECKHX
BEJTMYMH B BUJIE TaOIHI U TpaUKOB, AENaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHHS,



coOnrofaTh mpaBuiia O€30MacHOTO TpyJda MPU MPOBEACHUU HCCIEAOBAHUNW B paMKax Y4eOHOTo
9KCIIEPUMEHTA, Y4eOHO-UCCIIEN0BATENbCKOW U MPOEKTHOM JEATEIbHOCTU C MCIONb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemath pacuéTHbIC 3a/1a4M C SBHO 33aJIaHHOW (PH3UYECKON MOJEIBIO, UCTIONB3YS (PU3NICCKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHallM3a YCIIOBUS 3aJayd BBIOUpPATh (DU3MUECKYI0 MOJAEINb, BBIICIATH (PUINUECKUE
BEJIMYMHBI U (QOpMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHHs, MPOBOJUTH pPacdy€Tbl U OLEHUBATh PEaNbHOCTh
MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pelaTh KaueCTBEHHbIE 3aJjaul: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUMBYIO LENOUYKY PACCyX ACHUHU C
OTOPO¥ Ha U3yUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHE SBICHUS;

WCTIOJIH30BATh MPH PEIICHUH YUEOHBIX 33]a4 COBPEMEHHbIE NH(POPMAIIMOHHbBIC TEXHOJIOTHHU IS TIOMCKa,
CTPYKTYpUPOBAaHUS, HWHTEPIPETAlMd U TPEACTABICHUS Y4eOHOW U HAay4YHO-TIOMYJSApHOW WH(pOpMaIUH,
MOJTYYEHHOM M3 Pa3InYHBIX UCTOYHUKOB, KPUTHUECKU aHAITM3UPOBATH TOIYYaeMyr0 HH(OPMAIIHIO;

MPUBOJIUTH TPHUMEPHl BKJIala POCCUUCKHX W 3apyOexHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIONIb30BaTh TEOPETUYECKUE 3HaHUS 10 (U3MKEe B TOBCEAHEBHOW JKM3HM Mg OOECHeueHUs
0€30MacHOCTH NpU OOpAaIEHUH C MPUOOpPAMH M TEXHUYECKUMU YCTPONCTBAMH, AJII COXPAaHEHUS 310POBbS U
COOIOACHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpYKAIOIIeH cpee;

paboTaTh B IpyNIe C BBIIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH, IUIAaHUpPOBaTh PabOTy TPYIIIbI,
palMOHAJIbHO pacIpenessaTh O00S3aHHOCTM M IUIAHUPOBATh JAESITENbHOCTh B HECTAHAAPTHBIX CUTYyalHsX,
aJICKBATHO OIICHUBATH BKJIA]l KAXKIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K konmy obOyuenuss B 11 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaThb
c(OPMHPOBAHHOCTh Y 00YUAIOMINUXCS YMEHUH:

JEMOHCTPUPOBaTh Ha IpUMEpax pojib U MecTo (U3UKH B (POPMHUPOBAHMH COBPEMEHHOM HAy4YHOMH
KapTUHBl MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU U TEXHOJIOTWM, B IPAKTUYECKON ACATEIBHOCTH JIIOACH,
L[EJOCTHOCTDh U €IMHCTBO (PU3NYECKON KApTUHBI MUDA;

YYUTHIBATh TPAHUIIBI PUMEHEHUS U3yUEHHBIX (PU3NYCCKUX MOJENEH: TOYCUHBIN ICKTPUUECKUN 3apsij,
Jdy4 CBETa, TOYEYHBIH HCTOYHHMK CBETa, SJ€pHAs MOJEIb aroMa, HyKJIOHHas MOJEIb aTOMHOrO sjpa IpHU
penieHny (GU3MYECKUX 3a7a4;

pacrno3HaBaTh (pu3nUecKue sBJICHUS (TTPOILIECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH
Y KBAaHTOBOHM (DM3UKHU: 3JIEKTPHUUECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JACUCTBUS
TOKa, B3aMMOJIEIICTBHE MarHUTOB, 3JIEKTPOMArHUTHAsI MHAYKIHMS, 1eHCTBUE MarHUTHOTO MOJIsI HAa TPOBOJAHUK C
TOKOM W JIBIDKYIIUKCS 3apsi, dJIEKTPOMAarHUTHBIE KOJIEOAHUS W BOJIHBI, MPSMOJIMHEHHOE pPaCIpOCTpaHEHUE
CBETa, OTpakeHUe, MpesiomyieHue, uHTepdepeHius, Audpakuus U HOJASpU3alUs CBETa, AMCIEPCUS CBETa,
dotoanexrpudeckuit 3PPext (porodddekT), CBeTOBOE NaBICHIE, BOSHUKHOBEHUE JIMHEWHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAs M UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMUCHIBaTh U3YYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE, JIEKTPUUECKYIO
MPOBOJIUMOCTh PA3JIMUHBIX CPEI) M JJIEKTPOMArHUTHBIC SBJICHHUS (TIPOIIECCHI), HMCIOJB3Yys (HU3NIECKUE
BEJIMYMHBL: 3JIEKTPUUECKUN 3apsill, CUa TOKA, JIEKTPUUECKOE HAIPSDKEHUE, JIEKTPUUECKOE CONPOTHUBIICHUE,
Pa3HOCTh MOTEHLHUAOB, 3JEKTPOABMKYIIAs Ccuila, padoTa TOKA, MHIYKIUS MAarHUTHOTO TOJs, cuia Ammepa,
cuna JlopeHna, ”HAYKTUBHOCTbh KaTYIIKW, SHEPTUs 3JIEKTPUUYECKOr0 U MAarHUTHOTO IMOJEH, Mepuoj U 4acToTa
KojeOaHuil B KojeOaTeabHOM KOHTYpE, 3apsii U cujla TOKa B MPOLecCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
kosnebOaHuii, (OKyCHOE pacCTOSHHWE W ONTHYECKas CHJIa JUH3bI, TMPU OMHCAHWHM TNPABUIBHO TPAKTOBATH
(¢bu3nueckuif CMBICT HCIOJIB3YEMbIX BEJIMYMH, HMX O0O3HAu€HUS M EIUHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETHUYUHAMU;

OIHCHIBATh U3yUEHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, UCTIOIB3YS (PU3NYECKUE BEIUYUHBI: CKOPOCTh
ANIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M YAaCTOTA CBETA, DHEPTHsI U UMITYJIbC (DOTOHA, MEPUO/I MOTypacmaa,
SHEPTrUsl CBSI3U aTOMHBIX SiZiep, NMPU OMHMCAHUU MPABUIBHO TPAKTOBaTh (DU3MUECKHI CMBICH HCIHOJIb3YEMBIX
BEITMYHH, UX 0003HAYCHUS U CTUHUIIBI, YKA3BIBATh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PH3UUIECKYIO BEIUINHY C
JOPYTMMH BETMYMHAMHU, BBIUUCIISATH 3HAaU€HNE (PU3UYECKOI BEIMYUHBL;

AHATM3UPOBATH (PU3MUECKHE TIPOIECCHl U SBICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI U MPUHITUIIBL: 3aKOH
Owma, 3aKOHBI IOCEA0BATEIBLHOIO U MapauIeIbHOTO COETUHEHHS TPOBOAHUKOB, 3akoH /[xoyns—JleHna, 3akoH
3JEKTPOMArHUTHOM MHAYKIUHU, 3aKOH MPSIMOJIMHEMHOrO0 pacnpoOCTPAaHEHHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,



3aKOHBI NPEIOMJICHUs CBETa, ypaBHeHHE DMHIITelHa 11 (oTordeKTa, 3aKOH COXPAaHEHUSI YHEPIUU, 3aKOH
COXPAHEHHS HUMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHEHHMsI MacCOBOTO 4YHCIA,
noctynaTtsl bopa, 3aKk0H pajnoakTUBHOTO pacnaza, Ipu 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BbIPaKEHUE U YCIOBUS (IpaHUIlbl, 0071aCcTH) IPUMEHUMOCTH;

OTIpeIeNIATh HallpaBlieHHe BEKTOpa MHAYKLUU MAarHUTHOTO TOJIs IPOBOJHUKA C TOKOM, CHIIbI AmIepa U
cunel JIopeHa;

CTPOUTH M ONMCHIBATh H300pakeHNe, CO3/1aBaeMOe MNIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIECIOBAHNIO0 (U3NYECKUX SBICHHHA M IMPOIECCOB C MCIOIH30BAHUEM
IOpSMBIX M KOCBEHHBIX HW3MEpPEHUil: Mmpu 3ToM (opMysupoBaTh Mpobiemy/3ajady M TUIOTE3y y4eOHOro
HKCIEPUMEHTA, COOMPaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000PYI0BaHUS, IPOBOANUTE OIBIT U (POPMYITHPOBATH
BBIBOJIbI;

OCYIIECTBIISATh IMpPSIMbIE W KOCBEHHbIE M3MEPEHHUS (QU3NYECKUX BEJIWYMH, IMPU HTOM BHIOMpATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U MCII0IB30BaTh N3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHHUIA;

HCCIIEeI0BaTh 3aBUCHUMOCTH (M3MYECKUX BEIMYMH C HCIIOJIb30BAHMEM MPSAMBIX U3MEPEHUH: MPU 3TOM
KOHCTPYHUPOBaTh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYyYEHHOH 3aBUCUMOCTH (U3NYECKUX BEIMYUH B
BUJIe TAOIUII ¥ TPAQUKOB, AETaTh BEIBOBI 110 Pe3yJIbTaTaM HUCCIICTOBAHMS;

coOmogaTh npaBumia O€30HacCHOTO TpyJAa MpU MPOBEACHUU HCCIEAOBAaHUM B pamkKax y4yeOHOro
9KCIIEPUMEHTA, Y4eOHO-UCCIIEN0BATENbCKOW U MPOEKTHOM JEATEIbHOCTU C MCIONb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOWCTB U JJa0OPaTOPHOTO 000PYI0BAHHS;

pemaTh pacuéTHBIC 3a/1a4H C SBHO 3aJaHHON (U3MUECKON MOJENbIO0, UCTONB3Ys (PU3NYECKHE 3aKOHBI U
IPUHIUIBI, Ha OCHOBE aHajJM3a YCJIOBMs 3alayd BbIOMPATh (U3NYECKYI0 MOJEINb, BBIACIATh (PU3NUECKUE
BEIMYUHBI U (POpMyIIbI, HEOOXOAUMBbIE Al €€ pelleHHs, NMPOBOAUTH PacuéThl U OICHMBATH PEATbHOCTh
MOJIyYEHHOTO 3HaueHUsI (PU3NUECKON BEJIINUHHBI,

pelaTh KaueCTBEHHBIE 3a7jaul: BBICTPAUBATH JIOTUYECKU HEIPOTUBOPEUMBYIO LIENIOUKY PACCYyk ACHUH C
OINIOPOH Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SBICHHUS;

WCIOJIb30BATh MPH PEIICHUH YUeOHBIX 33a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUU IS TIOMCKa,
CTPYKTYPUPOBaHUs, HHTEpPHpETallUd M NPEJCTaBICHUA Y4eOHOW M HayyHO-TIONMYJSIpPHOM HWH(pOpmanuy,
MOJTYYCHHOH M3 Pa3InYHbIX UICTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOIy4aeMy0 HH(OpMAIIHIO;

OOBSICHATh NPUHIMIBI IEHCTBHUS MalIMH, IPUOOPOB M TEXHUUYECKUX YCTPOMICTB, pa3jinyaTh yCIOBUSA UX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU;

IPUBOAUTH TNPUMEPHl BKJIAala POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-(QU3UKOB B DPA3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHMA MO (U3MKE B MOBCEIHEBHOM KH3HM Ml OOecreueHUs
0€30MaCHOCTH MpHU OOpAILICHUH ¢ MPHUOOpAMU U TEXHUYECKUMHU yCTPOHCTBAMH, JUI COXPAHEHUS 310POBBS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 MIOBEACHUS B OKpYIKaloIleH cpesie;

paboTare B TpyIIE C BBIIOJIHEHUEM DPA3JIMYHBIX COIMAJIBHBIX pOJIEH, IUIAHUPOBAaTh PabOTy TPYIIIHL,
palMOHAIBHO paclpeiessaTh OO0S3aHHOCTH M IUIAHUPOBAaTh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalLUsX,
a/IeKBaTHO OIICHHWBATh BKJIA]] KXKJIOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBaeMON POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
OBbI€
Ne n/m HauMeHoBaHue pa3ae0B U TeM NPOrpaMMbl Kontpoabubsie IlpakTuueckue (mpposnie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O IIO3HAHUA
11 ®u3KKa ¥ METO/IbI HAYYHOT'O ITO3HAHUS 2 bubmmorexa [JOK

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

Hroro no paszneny 2

Pa3zgen 2. MEXAHUKA

Bbu6nuoreka [JOK
2.1 Kunematuka 5 https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2.2 JuHamuka ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 18

Pa3nes 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBEI MOJIEKYIIPHO-KHHETHYECKOI TEOPHUHU 9 1 bubmmorexa [TOK
' yp p https://m.edso0.ru/7f41bf72
bubmmoreka [JOK
3.2 OCHOBEI TEpMOHHAMHUKH 10 ! https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHMS BenlecTBa. Da3oBbie 5 bubnuoreka [IOK
' IIEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24

Paznen 4. JIEKTPOJAUHAMUKA


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

4.1 DIIeKTpOCTaTUKA

ITocTOsIHHBIN 2I1EKTpUYECKHUN TOK. TOKU B pa3iIn4YHBIX
cpenax

4.2

Wroro no pasneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

12

22

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTtHoe moJjie. DIeKTpOMarHUTHasT
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 dJIeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4acoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

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

bubmuoreka [JOK



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

4.3 AToMmHOE SApOo 5

Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
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




KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUME

10 KVIACC

Tema ypoka

®dusuka — Hayka o npupoze. Hayunsie meToab
MO3HAHUS OKPY’KAIOILEro MUpa

Pone 1 MecTO Gpu3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHON KapTHUHBI MHUpPA, B
MIPAKTUYECKON AESITETbHOCTH JTI0AEH
Mexannueckoe nBrxkeHre. OTHOCUTEIBHOCTD
MEXaHMUYECKOro ABWkeHus. [lepemenienue,
CKOPOCTb, YCKOPEHHE

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE

PaBHOYCKOpEHHOE IPSIMOJIUHENHOE ABUKCHUE

CBobOoHOE TIazicHrne. Y CKOpeHHe CBOOOIHOTO
maacHuA

Kpuonunerinoe npmxenue. [[Brmxenue
MaTepUATLHON TOYKH IO OKPYKHOCTH
CrapToBasi IMATHOCTHKA

[IpuHuun oTHOCHTENBHOCTH [ anmues.

Nuepumnanbubie cuctemsl oTcuera. [lepBbiil 3aK0H

Hrrotona

Macca tena. Cuia. [IpuHUun cynepno3uumu cui.

KoanuyecTBO 4acoB
Jlara

Konrtpoabnbsie IIpakTnueckue
H3y4eHust

padoThI padoTsbI

DJIEKTPOHHBIE
nu@poBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

18

19

Bropoii 3akoH HbproTOHA 17151 MaTepruaabHON TOYKU
Tperuit 3akoH HproTOHA 117151 MarepraibHbIX TOUEK

3aKOH BCEMHPHOTO TATOTeHUA. Cuia TAKECTH.
[TepBas kocMHUYecKast CKOPOCTh

Cuia ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdbumment tpenus. Cuna
COIIPOTHUBIICHUS TIPH JBM)KCHUU TEJa B KUIKOCTH
WU Ta3e

[ToctynarenbHOE M BpaniaTeIbHOE JBUKEHHUE
abcoroTHO TBEPAOTO Tesia. MomeHT cuitbl. [liedo
CUJIbl. YCIIOBHSI paBHOBECHS TBEPAOTO Tea

HMirynec MaTepuaIbHON TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOUEK. IMIynbC cuibl. 3aKOH
COXpPAHEHHUs UMITyJIbCa. PEaKTUBHOE IBU)KECHHE

Pa6ota n momHoCcTh cuibl. Kuneruueckas sHeprus
MarepHuaabHON Touku. Teopema 00 U3MEHEeHUH
KMHETUYECKOU JHEPTUU

[TorenumansHas sHeprus. [loreHnmansHas sHeprus
yapyro 1eopMUPOBAHHON MPY>KUHBIL.
[ToreHuuanbpHas SHEPTUs Tena BOIU3U
MMOBEPXHOCTU 3EMIIH

[ToreHuunanbpHbIE U HETIOTEHIMANIbHBIE CUJIbl. CBA3b
paboThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOU SHEPIHH CUCTEMBI T€J. 3aKOH
COXPaHEHHUSI MEXaHUYECKON YHEPTHH

JlaboparopHnas padota «lcciiemoBanue CBSI3U

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

21

22

23

24

25

26

27

28

29

30

paboThI CUITBI ¢ UBMEHEHUEM MEeXaHUYECKOU
SHEPIrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

Konrponsnas padora Nel no reme «Kunemaruka.
Jlnnamuka. 3aKOHBI COXPaHEHHSI B MEXaHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeOprHu. BpOoyHOBCKOE IBUKEHHUE.

Muddysus

Xapaxkrep JBHKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mozeln CTpOCHMsI Ia30B, JKUJIKOCTEN U
TBEPIBIX TET

Macca monexys. KonngecTBo BeniecTsa.
[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. lllkana remneparyp Llenscus
Wneanphbiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM YHEPIUU JABUKCHUS MOJICKYL.
VYpasuenue Menneneesa-Knaneiipona

3akoH JlanbToHa. ['a30BbI€ 3aKOHBI

Jlaboparopras padota «VccienoBanue
3aBUCUMOCTH MCXKIY MMapaMeTpaMu COCTOAHUA
Pa3peKEHHOTO ra3ay

N3omnporieccrl B H1€aNbHOM Tra3e U ux
rpaduyeckoe npeacTaBIeHUE

BuyTpeHHss 2HEPTrHs TEPMOIUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3mMeHenus. Konnmuectro

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4dc2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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32

33

34

35

36
37

38

39

40

41

42

43

TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprHs
OJIHOATOMHOTO UJCAJIBHOIO ra3a

Bupel remuionepenaun

VnenpHas Tenmno€MKOCTh BemecTBa. KonnuectBo
TEIUIOTHI MIPH Teruionepenaye. AauabaTHbIi
nporecc

[TepBbIii 3aKOH TEPMOAMHAMUKU U €70 TPUMEHEHUE
K HM30Iporeccam

HeoOpaTumocTs mporeccoB B mpupoe. Bropoit
3aKOH TCPMOANHAMHKHN

[Mpunnun aeiictus u KII1J{ TernoBoit MammHbl

[Mukn Kapuo u ero KIT/I
OKonorunyeckre npoodaeMsl TEIIOIHEPTETUKU

Ob6o6maromuit ypok «MounekynspHas (hu3uka.
OCHOBBI TEPMOAMHAMUKI

KonTpoasHnas padora Ne2 3a 1 mosayroaue

[TapooOpazoBanue u konaeHcanus. Mcnapenue u
KUTICHHUE

AOCONIOTHAsA M OTHOCUTENIbHAS BIaXKHOCTD
BOo3Ayxa. HackllenHslil map

Teépmoe Teno. Kpucrammmueckue n amopHbIe
TeJ1a. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
KpucTaibl. COBpEMEHHbIE MaTEPUAIIBI
[ImaBieHue u KpucTauM3anus. Y AeiabHas TeIoTa
rtaBnienus. Cyomumanust

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK
https://m.edso00.ru/ff0c6938

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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49

50

51

52

53

54

55

YpaBHeHHE TEIJIOBOTO OaaHca

OnexTpusanus Tea. DIeKTpuuecKuil 3apsa. Ba
BU/JIA DJIEKTPUUECKHX 3apsii0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKU U MOJYIIPOBOAHHUKH.
3akoH COXPAHCHUS DJICKTPUUICCKOTO 3apsaaa

B3aunmoneiictBue 3apsaoB. 3akoH KyoHa.
TodeuHbIl ANEKTPUUECKUN 3apsiT

Hampsix€nHocTs anekTpudyeckoro noss. [punnun
CYyNEPIIO3UIIMU IEKTPUUYECKUX TToNIeH. JInHum
HANPSKEHHOCTH

Pabota cuit 3eKTpoCTaTUYECKOTO MOJISL.
Ilorenuuain. Pa3HocTh HOTEHIINAIOB

[TpoBOTHUKY M AWDIICKTPUKH B
ANIEKTPOCTATUUECKOM ToJie. JuanexTpudeckas
MPOHUIIAEMOCTh

Onekrpoémkoctb. Konaencarop

DNEeKTPOEMKOCTB TIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEeHHOTO KOH/IGHCATOpa

JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIEHCATOpa"

[IprHIMD AEHCTBUA U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMMPOBAJIBHOTO anmnapara,
CTPYMHOIO MPUHTEPA. DINEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUH TOK, YCIOBUS €r0 CyIIECTBOBAHUA.

ITocrosHueI TOK. Cuna Toka. Hanpsxenue.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK
https://m.edsoo.ru/ff0cébcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6ce4

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

58

59

60

61

62

63

64

65

Comnportusnenne. 3akoH OMa Juisl yyacTKa LEnu

[TocnemoBarenpHOE, TAPALIEIEHOE, CMEIIAHHOE
coeIMHEHUE MPOBOAHUKOB. JlabopaTopHas paboTa
«M3y4yeHne CMEIIaHHOTO COCTUHEHHUST PE3UCTOPOBY»

PaboTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa i TTOJTHOM (3aMKHYTO)
aNieKTpuuecKol 1ienu. KopoTkoe 3aMbIkaHue.
Jlaboparopuas padota «M3meperune DJ1C
HUCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHBIICHUS

DNeKTpOHHAsi TPOBOAUMOCTh TBEPIBIX METAILIIOB.
3aBUCHMOCTb CONPOTUBIICHUS] METAJIJIOB OT
temreparypbl. CBEpXIIPOBOIUMOCTh

OnekTpuuyeckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynipoBogHUKH, UX COOCTBEHHAS M IPUMECHAs
npoBoANMOCTb. CBOMCTBa P—N-TIepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI

DNEeKTPUYECKHUI TOK B pacTBOpax U pacruiaBax
ANIEKTPOJIUTOB. DIIEKTPOJUTHUUECKAS TUCCOLMALINS.
DIIEeKTPOIHN3

DneKTpuyYecKuil ToK B razax. CaMOCTOATEIbHBIN 1
HECAMOCTOATEIbHBIN pa3pan. Monnus. [Inazma
DeKTpuYecKure mMpuOOpPHl U YCTPOICTBA U UX
MpakTU4YecKoe npuMeHenue. [IpaBuna TeXxHuKu
0e30macHOCTH

O06o00maromuii ypox «JIeKTPOIUNHAMUKAY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [{OK


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

IIpomeskyTounasi pabora B popmMe UTOrOBOM

66 .
KOHTPOJILHOM padoThl

67 PesepBubIil ypok. KonTponsHas pabora 1o teme
"DnexkTpoguHaMuKa"

68 PesepBHEIl ypok. O000IIAOIMNN YPOK TIO TEMaM

10 xnacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

ITocTosiHHBIE MATHUTEI K UX
B3auMoOeiicTBHE. MarHuTHOE II0JIE.
Bektop MarHuTHOM MHAYKUMH. JIMHII
MarHUTHON MHIYyKIUU

MarauTHO€E 1oJie MPOBOIHHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBre MpOBOHUKOB C
TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)

JlelicTBME MarHUTHOTO ITOJIS Ha
IIPOBOAHMK C TOKOM. Cuita Amnepa.
JlaGopatopHas paboTa
«HccnenoBanue neucTBUS
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHuTHOTO TOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

OnekrpomarauTHas HHAyKus. [lotok
BEKTOpa MarHuTHoU uaaykuuu. J/1C
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN

KoanuecTBo 4acoB

Bcero

KonTpoJsbHble
padoThI

Jlara
IIpakTHyeckue
H3y4YeHHUs
padoThI
1
1

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

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

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

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

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

naaykuuu dapanes
JlaGopaTopHnas pabota

«I/ICCJ'ICILOBaHI/IC SABJICHUSA
BHGKTpOMaFHI/ITHOﬁ HWHAYKIOUN

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 31C caMOMHIYKIIUH.
OHeprusi MarHUTHOT'O MOJIsI KATYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

TexHuueckue yCTponucTBa U X
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAaPHbIX YaCTHII,
MHIYKIMOHHAs 1I€Yb

O6o0matromuii ypok «MarHutHoe
I10JI€C. BHGKTPOMaFHI/ITHaSI HUHIOYKIOUS

KonTponbHas pabota o Teme
«MaruuTHoE T0JI€E.
DneKTpOMarHuTHasi UHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apmoHnyeckue
KoseOaHus. YpaBHEHHE
TrapMOHUYECKUX KOJeOaHHIH.
[IpeBpaiienue suepruu
JlaGopaTopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja Mallblx Kosie0aHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MaCChI TPy3a»

KoneGarenbHblil koHTYp. CBOOOJHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

INIEKTPOMArHUTHBIC KOeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUsS PHEPTUU B UJI€ATTBHOM
KoJebaTeTbHOM KOHTYpE

[IpencraBienue o 3aTyXarnmx
KoseOaHusx. BelHyXIeHHBIC
MexaHHueckue konebanus. Pezonanc.
BBIHy)KIIeHHBIe SJICKTPOMArHUTHBIC
KoseOaHus

[Tepemennsblii Tok. CUHYCOUATBHBIN
IEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
JIEHUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponssoacTso,
nepenaya u norpedieHue
ANEKTPUYECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JUHHH 3eKTponepeaad

DKOJIOTUYECKUE PUCKH TTPU
MIPOM3BOJICTBE HIEKTPOIHEPTHUH.
Kynsrypa ucnons3oBanus
AIIEKTPOIHEPTUH B IOBCEIHEBHOI
KHU3HU

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4yeckue BOJHBI, YCIOBUS
pactnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHus U JTMHA BOJIHBI.
[Tonepeunsie U TPOIOJIHHBIEC BOTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa

DJeKTpOMarHuTHbIE BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [lIkana
ANEKTPOMArHUTHBIX BOJH
[TpuHIIMIIBI paANOCBA3Y U
TCICBUACHUAA. Pa3Butue CpCacCTB
cBs3u. Pagnostokamus

Konrponsnas padora «Konebanus u
BOJTHBD»

[IpsimonuHEtHOE pacpocTpaHEHHE
CBETa B OJJHOPOJIHOM cpene.
ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
cgeta. [locTpoenue nzodpaxenuii B
IIJIOCKOM 3€pKalie

[Ipenomnenue ceera. [lonHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHbiii
YI0JI MOJTHOTO BHYTPEHHETO
OTpaKEHUS

JlabopaTtopHas pabota «3mepenue
TOKAa3aTeJIsl MPETOMIICHHS CTEKJIIa

JIunzsl. [loctpoenue n3obpaxxeHuil B

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bbu6nuoreka [JOK



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

31

32

33

34

35

36

37

38

39

nuH3e. PopMysia TOHKOU JIMH3BIL.
YBenu4ueHue JUH3bI

JlaGopaTopHnas pabota
«HcciaenoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CII0OKHBIN cOCTaB
oenoro cBeta. L[eT. JJaboparopras
pabora «Habmronenue aucnepcun
CBETa»

Wutepdepennms cera. Audpakius
ceta. Jnppaknuonnas pemerka

ITonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

Onrtuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

I'panuIBl IPUMEHUMOCTH
KJIACCHYECKOM MexaHMKU. [TocTynarsl
ClieliMaIbHON TEOPUU
OTHOCHUTEJIBHOCTH

OTHOCUTENHHOCTh OIHOBPCMCHHOCTHU.
3aMeI[J'IGHI/I€ BPEMCHHU U COKpalICHUC
JJINHBI

OHeprus U UMILYJbC PENATUBUCTCKON
yacTULbl. CBS3b MAcChl ¢ PHEPTUEN U
HMITYJIbCOM. DHEPIUsl MOKOS

Konrponsnas padora «OnTHKa.
OcHOBBI CIELIMANIBHOM Teopun
OTHOCHUTEIIHOCTH»

https://m.edsoo.ru/ffOcddle

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC (POTOHA

OTKpbITHE U UCCIIEJOBAHUE
¢doroaddexra. OnbiTer A. T
CroneroBa

3axonbl poTorddexTa. YpaBHEHHE
OitamreliHa 11 hotorddexra.
«Kpacnas rpanuma» porodrddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMHUUECKOE NEHICTBUE
cBeTa

TexHuueckue ycTpoucTea u
MPAKTUYECKOE MPUMCHEHUE:
(dhoToreMeHT, POTONATIHK,
COJTHEYHasI OaTapesi, CBETOIUOT

Permrenne 3agau mo reMe «JIeMEHTBI
KBAHTOBOW OIITUKN

Monenrs atoma TomcoHa. OnBITEI
Pezepdopna o paccessHUIO O-9aCTHII.
[InanerapHas Mmoaenb aToma

[Toctynater bopa

W3nydenue u nornouieHue GoToHOB
[IPU IEPEXOE ATOMA C OJTHOT'O YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos
BommoBele cBoiicTBa gacTuil. BoiHEI
ne bpoiina. KopnyckynsipHO-BOTHOBOM
nyanu3M. CIIOHTaHHOE 1

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

56

BBIHYKJACHHOC U3JTYUYCHUC

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaauOaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpBbITHE IPOTOHA U HEUTPOHA.
N3otonel. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaz. ['aMmma-uzinydyeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. SnepHbii
peakrtop. [IpobrneMbl, MepCreKTHBHI,
JKOJIOTMYECKHUE aCIIEKTHI SACPHON
SHEPIreTHKHU

OnemeHTapHble YacTULbl. OTKpBITHE
o3uTpoHa. MeTo sl HaOII0IeHUS U
pPErucTpalfy JIEMEHTAPHBIX YaCTHII.
Kpymiblii cron «@yHaaMeHTaabHbIE
B3auMonencTBusI. EqnHcTBO
(bu3nUecKoil KapTUHBI MUPA»

Bun 38é3nH0r0 HebOa. Co3Besus,
SIpKHUE 3BE3/1bI, TUTAHETHI, UX BUANMOE
nerkeHne. CoaHevyHas cuctema
Connne. ConHeyHasi akTUBHOCTb.
Ncrounnk sneprun ConHua u 3B€371

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

60

61

62

63

64

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITIaBHOU
MOCJIE0BATENbHOCTU. BHYTpeHHee
cTpoenue 38&31. CoBpeMeHHbIE
IIPEICTABICHUS O TIPOUCXOXKICHUN U
spororu CoHIIA U 3BE3]

Muineunsiii [Tyt — Hama ['anakTuka.
[Tonoxenue u apuwxenue CosHua B
lNamakTtuke. ['anaktuku. YE€pHble IbIpHI
B Apax TaJaKTUK

Bcenennas. Pa30eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennslie npo6aemMbl aCTPOHOMUU

KontponbHas paboTa «I1eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

O6o6maromuii ypok. Poib ¢usuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMAJIbHON 1
3THUYECKOH cdepax AesaTeIbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Pois u Mecto
(GU3MKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o06maromuii ypok. Posb
¢uznveckoit Teopun B HopMUpOBaHUH
MPECTAaBICHUN O (PU3NIECKOM
KapTHHE MHpa



65

66

67

68

O6o6maromuit ypok. Mecrto
¢u3nUecKoi KapTUHBI MUpa B 001IeM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABIICHUNA O IPUPOJIC

PesepBHbIil ypok. MarautHoe nose.
DnEeKTpOMarHuTHasl MHAYKIHS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPHUH
OTHOCUTEITBHOCTH

Pesepnsrii ypok. KBanroBas ¢usnka.
DneMEeHTBl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

. ®wuzuka, 10 xknace/ KacesiHoB B.A., O0111ecTBO ¢ OrpaHHUEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
Axk1nroHepHoe 0011ecTBO «31aTenhCTBO
«ITpocserieHne»

o ®dwusuka, 11 xmacc/ KacesinoB B.A., O01IecTBO ¢ OrpaHUYeHHO#N OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe 0011ecTBo «3aaTenbCTBO
«ITpocsemieHne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
[Tporpamma xypca ¢usukn st 10—11 knaccos. bazoBelit ypoBeHs (aBTop B.A. KacksHOB)
YMK «®wuzuka. 10 kmacc. ba3zoBblii ypoBeHb»

1. ®dwusuka. 10 kiacc. ba3oBeiil ypoBeHb. YUEOHHK C JIEKTPOHHBIMIIPUIIOKEHUEM (aBTOp B. A.
KacwsHoB).

2. ®dwmsuka. 10 knacc. ba3oBelii ypoBeHs. Metonndeckoe nmocooue (aBrop B.A. KachsiHOB).

3. ®wusuka. 10—11 knaccel. ba3zoBslii ypoBens. TeTpans amns nabopatopHbIxpadoT (aBTopsl B. A.

Kacpbsnos, B. A. KopoBun).
4, Omsuka. 10—11 knaccel. bazoBsiii ypoBenb. KoMrutekt Tetpaneit ms



KOHTPOJBHBIX paboT (aBTOp B. A. KacbsHoB)

5. Owusuka. 10 knacc. Jlunaktuueckue KapTouku-3aganus (aBTopsl M. A.Vmakos, K. M. Yiakos).

YMK «®usuka. 11 knacc. ba3zoblil ypoBeHb»

1. ®wusnka. 11 knacc. ba3zoBeiil ypoBeHb. YUEOHHK C 2JIEKTPOHHBIMITPUIIOKEHHEM (aBTop B. A.
KacwsHoB).

2. ®wusuka. 11 knacc. bazoblit ypoBeHb. MeTonudeckoe nocooue (aBtop B.A. KacbsHoB).

3. ®wmsuka. 10—11 xmaccel. ba3oBelii ypoBens. Terpans s 1abopatopHeIXpadboT (aBTOpH! B. A.
Kacebsnos, B. A. KopoBuH).

4. ®wusuka. 10—11 knaccel. ba3oBelil ypoBeHb. KOMIUIEKT TeTpaaeit ITKOHTPOJIBLHBIX paboT
(aBTops! B. A. KacesiHos, U. B. Urpsimios).

5. ®usuka. 11 knace. Jlunakruueckue kaprouku-3aganus (aBropsl M. A.Ymakos, K. M. Ymiakos).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - conuansHas ceth pabOTHUKOB 0OpazoBanus.2 http://markx.narod.ru/pic/ - pusmka B
HIKOJIC.

3 http://festival.1september.ru/articles/ - pectuBans negarornyeckux uaei

«OTKpBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit ans yuureneii pusuku u ux yaeaukon.5 http://www.physics.ru/ -
MaTepHualibl 1o (pU3NKe.

6 www . ege .edu.ru - uadopmanmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komnexius [{OPoB


http://www.fizika.ru/
http://www.physics.ru/




