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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usvke 6a30BOr0 ypOBHS Ha YpOBHE CpefHEro O0O0Iero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOKEeHWM W TpeboBaHUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOM 00pa3oBaTebHOW IPOrpamMMbl, TpezacTaBiaeHHbIXx B PI'OC
COO, a Takke C yuéTom (ezepasbHO paboueil MporpaMMbl BOCIUTaHUSI U
KOHLIETI[MU TIperofiaBaHusi yueOHoro npeaMerta «®u3nka» B obpa3oBaTebHbIX
OpraHu3aIysax Poccuiickon degepanyu, peaM3yroLIuX OCHOBHBbI€
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve mnporpaMMbl IO (U3MKe HarmpaBieHO Ha (OpPMHpPOBaHUe
eCTeCTBeHHO-HayuHOW KapTWHbI Mupa obOyuarouquxcsi 10-11 kmaccoB mpu
o0yueHuHn Ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBe CHUCTEMHO-/IeATeTbHOCTHOTO
noaxoza. ITporpamma mo du3mke cootBercTByeT TpeboBanusM ®PI'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TIpeIMETHbIM W MeTamnpeJMeTHbIM pe3y/bTaTam
o0yueHUsl, a TakKKe YUUTbIBaeT HEOOXOJUMOCTh peau3allid MeXIpeAMeTHBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHBIMUA TIpeaMeTamMH. B Heit
OTIpe/ie/ISIIOTCS OCHOBHBIE 1]/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJHero o0Iiero
o0Opa3oBaHusl, M/laHUpyeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o pu3rKe BKJIFOUAeT:

e T[UIaHUpYeMble pe3y/bTaThl 0CBOeHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe pe3yJ/IbTaThbl 110 ToJam 00yueHus;

e copepxaHHe yueOHOro rpeaMerta «PusmKa» 10 rogaM o0yueHusl.

dusmka Kak HaykKa O Haubosee oOOIMX 3aKOHaX TPUPO/IbI, BBICTyTasl B
KauecTBe yyeOHOro TpeiMeTa B ILIKOJIe, BHOCUT CYIlleCTBeHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoljem mupe. [IIKoabHBIA KypC (M3KMKU — CUCTEMOODOpa3yoIuii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeJMEeTOB, MOCKOJIBKY (hr3uuecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHoJorue,
dbusnueckoid reorpaduveid U acTpoHoOMMel. Vcrionb3oBaHHWe U aKTUBHOE
npuMeHeHre  (GU3WYECKUX 3HAHUW  oOmpeJiesiseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTui B cdepe 3HEPreTHUKH, TPAHCIOPTA, OCBOEHHS
KOCMOCa, TOJIydyeHUs HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAMMU W [IPYTHUX.
N3yueHue (u3MKUM BHOCUT OCHOBHOM BKJaJ B (DOPMUDOBaHUE eCTeCTBEHHO-
HayyHOW KapTWHbI MHMpa 0O0yuaroluxcs, B (JOPMUPOBaHUE YMEeHHIl TPUMEHSTh
Hay4HbIN MeTO/| TI03HAHUSI TIPU BBITIOJTHEHWH UMY yueOHbIX UCC/IeI0BaHUMN.

B ocHOBy Kypca (u3mky [ ypoBHsS cpeaHero o0iero obpa3oBaHUs
MOJIOKEH psiJ, WAeW, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLUIIBI €ro
TOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCSI JIOTUUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras U3 BCexX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/IaCCUYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beHEH BOKpPYr (u3MyecKUx Teopuil. Begyuum B Kypce  sBIsieTCS
(¢opMupOBaHYe TIpe/CTaBAeHUA O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes eymanHumapusayuu. Eé peanusanusi mpejriosaraeT WCIOJAb30BaHUe
rYMaHUTapHOrO MOTeHMana (U3NYeCKOW HayKu, OCMBICJI€HHe CBSI3U pa3BUTUS
¢usuKM C pasBuTMEM 00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHMH,
HPaBCTBEHHBIMU U 9KOJIOTMUeCKUMU MPobieMaMHu.

Hoes npuknaoHoli HanpaeneHHocmu. Kypc ¢u3uMku  mipejmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEeHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes sKono2uzayuu peanusyercsi TOCPeJCTBOM BBe/leHHSI 3/IeMEHTOB
Cofiep>KaHHsl, TIOCBAIIEHHBIX 9SKOJIOTUYeCKUM TpobsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEXHUKU W TeXHOJIOTHH, a Takxe 0OCYXeHUs
npobJ/ieM palioHaTbHOTO PHPOZOII0/Ib30BaHUs Y 9KOJI0rMueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (M3MKUM Ha ypOBHe cpeJHero oOiero
obpa3oBaHus sBASAIOTCS (hr3vueckue Teopuu ((popMUpoBaHHe TIpeZCTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NUYeCcKo Teopru, poyu (yH/aMeHTa/lIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHBbIX TMpe/CTaB/eHUusIX O T[pUpPOZe, TIpaHHULax
NMPUMEHMMOCTU TeOpWM, /Jisi OINWCAaHUS eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/IeSITeJIbHOCTHBIM MOAX0/, B Kypce (DU3UKU peanu3yeTcsl IMpexze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JiesiTeTbHOCTU 00YyYaroluXcsl.
Ons  6a30Boro ypoBHs Kypca (U3MKA — STO WCIO/Jb30BaHUE CUCTEMbI
(bpoHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPaKTUUYECKUX paboT. BhiziesieHre B yKa3aHHOM IlepeuHe 1abopaTopHBIX Pabor,
MPOBOAUMBIX [/l  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHu
oOpa3oBaTe/ibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHallleHusi KabuHera ¢usuku. Ilpu 3TOM obecreurBaeTCsi  OBJafieHUe
00yuarolMMUCS YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHMsi, UCC/efoBaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH U TIOCTAaHOBKY OIBITOB 10 TIPOBEpKe
Tpe//I0XKeHHbIX TUTOTe3.

Bonblioe BHHMaHWe yje/sieTCsl pelIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/151 pacuéTHBIX 3a/au [MPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/laHHOM (PU3MYEeCKOU MO/Ie/TbIO, TTO3BOJISIIOLIKE IPUMEHSATh U3y4YeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbIX pa3/enioB. [isi KaueCTBeHHBIX 3a/jau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHHE TIPOTeKaHUs (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIleu
Ku3HU, TpeOyromue BbIOOpa (u3HMUecKold MoJend A CUTyallud TMPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuabHO-
TeXHUUeCKOMY obecrieueHUt0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypOBHE cpeiHero obiriero oOpa3oBaHus JO/DKEH U3yUuaThCsl B YCJIOBUSIX
npeMeTHOr0 KabuHeTa (GU3MKM WX B YCIOBUSX WHTETPHPOBAHHOTO KabuHeTa
TIpeIMEeTOB eCTeCTBeHHO-HAy4YHOTo I[WKaa. B kKabuHeTe (U3MKU [JO/KHO OBITH
HeobxonuMoe JlabopaTopHoe 000py/i0BaHUWe /I BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 10 (pu3rKe yueHHUYeCKUX MPaKTHUeCKUX paboT M 1eMOHCTpaI[MOHHOE
obopyioBaHUe.

HNemoHcTpaliioHHOe 06opyZioBaHue (OpPMUDYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MHWHHMAQ/ILHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TIEePEeUNC/IEHHBIX B TIporpaMme T10 (H3MKe K/IIUeBBIX JAeMOHCTpALdid [jis
WCC/IeJOBAaHUS ~ M3yYaeMbIX SIBJIEHHA U TPOILIeCCOB, AMITUPDUUECKUX U
dbyHjaMeHTa/IbHbIX 3aKOHOB, X TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00opy/0BaHUe [Ji1 YUYeHHUYeCKUX T[paKTUUecKux paboT
dbopmMupyeTcss B BH/le TeMaTHUeCKHMX KOMILIEKTOB W obecrieurBaeTcss B pacuéTe
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH ITOCTPOEHbI HAa KOMILJIEKCHOM
WCII0/Tb30BaHHWM aHAJIOTOBBIX W LM(MPOBBIX MPUOOPOB, a TAKXKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/Ie UG POBLIX TabopaTopuii.

OCHOBHBIMH 11e/ISIMU M3y4deHust (U3UKHU B 00111eM 06pa30BaHUM SBISIFOTCS:

e (QopmHupoBaHMe HHTEpeca W CTpPeMJieHHs OOydYaroIMXCsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPeJCTAB/IEHNY 0 HAYYHOM MeTo/ie TI03HaHUs U (POPMHUpPOBaHHE
WCCJIe[JOBATe/TbCKOTO OTHOILIEHHUS K OKPY KatOIIUM sIBJIEHUSIM;

e (QopmupoBaHHE HAYYHOIO MHMPOBO33DEHHMsS] KakK pe3y/bTaTta H3yUYeHUs
OCHOB CTPOeHMsI MaTepuH U (hyHIaMeHTaTbHbBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHHe yMeHWM OOBSICHATH SB/IEHUS C MCIOIb30BaHUEM
bu3nuecKrx 3HAaHUM 1 HAyYHBIX /10Ka3aTe/bCTB;

e (opMHpOBaHUe TMpe/CTaBAeHUNA O PO (PU3UKU /sl Pa3BUTHSL [IPYyTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTkeHne 3TUX 1iefieid obecrieunBaeTcs pellieHWeM CIeyIOIMUX 3afiau B

nipoijecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero o61ijero o6pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  00mMX  (U3MUeCKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIDHYH0  (DU3MKY, 3/eKTPOJWHAMUKY, KBAaHTOBYHO (U3MKYy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHSATb TeopeTUUeCcKue 3HaHUs st
00BsicHeHUs] (U3MUECKUX SIBJeHWW B TPUPOAe W [/ TPUHATHS
TpaKTUUeCKUX pellleHuH B OBCeHEBHOMW JKU3HMY;

e OCBOEHHMe CIIOCOOOB peIlleHus] pa3/MyHbIX 3a/lad C $SBHO 3a/laHHOM
¢dbu3nueckoi MoAe/bl0, 3a/au, TMOJpa3yMeBalolUX CaMOCTOSITebHOe
co3JjaHue (pu3nUecKor Mozie/iu, aieKBaTHOW YC/IOBUSIM 3a/lauy;

e TIOHMMaHWe (U3NYECKUX OCHOB M MPUHIUMIIOB JE€HCTBUSI TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMUECKHUX MPOL[eCCOB, UX BUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIaJleHHMe METO/laMd CaMOCTOSTE/IbHOTO TUIAHUPOBaHUS W MPOBeJeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/vi3a M WHTeprpeTalyuyd HWH(OpMaluH,
orpeJesieHNs JOCTOBEPHOCTH TOJIyYeHHOT0 pe3y/ibTaTa;

e CO3/laHH€e YCJIOBUH /i1 Pa3BUTHS YMEHUM TMPOEKTHO-UCC/ie/loBaTe/IbCKOMH,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenune ¢usuku (6a30BBIM ypoBeHb) Ha ypOBHe CpejiHero o0iiero
obpa3zoBanHust otBoAuTCs 136 wacos: B 10 Kiacce — 68 yacoB (2 yaca B HeJie/ii0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMelii B TiporpamMme 1o (¢u3MKe TiepeueHb JlabDOpPaTOPHBIX U
MPAaKTUYECKUX paboT sB/sSeTCS peKOMeH/JOBaHHBLIM, Yy4YUTe/b Je/iaeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMNBITOB C YUYETOM WHUBUJYATbHBIX
0CcOOeHHOCTeN 00yJaroIIUXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®u3uka ¥ MeTOABLI HAYYHOI'0 II03HAHUA

du3nka — Hayka O mpupofe. HayuHble MeTO[bl IMO3HAHHUS OKpY’Karollero
Mupa. Posb 3KCllepyMeHTa YW TeOpuM B [pollecce I103HAHUSA IPUPOJBIL.
OKCrepuMeHT B (PU3KKe.

MogenvpoBanue (U3MYeCKUX SIBJIEHWM U mpoLeccoB. HayuHble TUMoTe3sbl.
dusrueckre 3aKOHbI M TeOpUM. ['paHULIBI MPUMEHUMOCTH (M3UUECKMX 3aKOHOB.
[IpuHLMIT COOTBETCTBUSA.

Ponb 1 mMecTto (U3MKM B (POPMHUPOBAHUM COBPEMEHHOU HAYUHOW KapTHHBI
MHpa, B IPaKTUUECKOU [1eATe/TbHOCTH JIFOJIeH.

LemoHcmpayuu

AwnanoroBele ¥ 1M(pOBbIe U3MepUTe/bHbIe TPUOOpPLI, KOMITbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHuueckoe fABKeHUe. OTHOCUTETBHOCTb MeXaHWYeCKOro [BWKEHUS.
Cucrema otcyéra. TpaekTopus.

[TepemelrieHre, CKOpPOCTb (CpefiHss CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuajibHOM TOUKM, HMX TPOEeKI[MM Ha OCH CHCTeMbl KOOp/HWHar.
CroxkeHue riepeMellleHUN U C/I0)KeHe CKOPOCTeH.

PaBHOMepHOe M paBHOYCKOPeHHOe TIpsIMOJIMHelWHoe [ABWkeHue. ['paduku
3aBUCMMOCTU KOODJMWHAT, CKOPOCTHM, YCKOpDeHus, NyTA U TiepeMelleHus
MaTepyaibHOM TOUKW OT BpeMeHH.

CBo0OosiHOe TIafieHure. Y CKopeHre CBOOOIHOTO TaieHusl.

KpuBonuHeiiHoe  ABwKeHHe. [IB)KeHHWe  MaTepyhalbHOM  TOUKM  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM TI0 MO/IyJ/TH0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHelHast
ckopocTh. ITepuos 1 yactoTta obpartrienus. [leHTpocTpeMHUTe/IbHOE YCKOPEHHE.

TexHWuecKre yCTPOMCTBA M TMpaKTUUYeCKoe IIpUMEHeHWe: COUO0MeTp,
JIBIDKEHVe CHaps/IOB, 1lelHbie U peMEHHbIe Tiepe/laui.

LlemoHcmpayuu

Mopenb cucTeMbl OTCUéTa, WITIOCTPALIUS KWUHEMaTHUeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHye ABW)KEHHI C UCITOIb30BAHUEM ITPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

Habmtopenne aBwKeHWs Tera, OpOIIEHHOTO IIOf YI7IOM K TOPH30HTY H
TOPHU30HTAJBHO.



V3mepeHue yCKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpassieHne CKOpOCTU NPU ABUKEHUU [10 OKPY>KHOCTHU.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEDPHOTO [BW)KEHHUS C LeJIbI0 OrpeziesieHdss MCHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHWY C Ha4a/IbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOIIEHHOTO TOPU30HTABHO.

Tema 2. Junamuka

[Ipuniun  otHocurensHOCTH  ['ammnes. [lepebii  3akoH — HbroToHa.
NHuepuyanbHble CUCTEMbI OTCUETa.

Macca tena. Cuia. [lpuHiun cyneprio3uuyu cui. Bropoun 3akoH HberoTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuii 3aKkoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BCceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckast
CKOpOCTb.

Cwuna yrnipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugpl TpeHus (MOKosi, CKObXeHUs1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TPeHUs! CKOJIbXKEHUS U CWJjla TpeHHUs NMoKosl. KosguueHT TpeHus.
Cwusia conpoTUB/IeHUS TIPU IBMXKEHUU TeJjla B )XUIAKOCTU UM Tase.

[TocTymnaTesibHOe 1 BpaillaTe/ibHOE ABW)KeHHe abCOMIOTHO TBEP/IOTO TeJa.

MoMeHT Cu/bl OTHOCUTE/IBHO OCHU BpalleHus. I[lnedo cubl. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckre yCTPOUCTBA W TIpaKTUUeCKOe TMpHUMeHeHHe: TMOALIUITHUKH,
[IBWKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHMe MacC B3aUMOJeUCTBYIOLINX TeJl.

Bropou 3akoH HeroTOHa.

W3mepeHue cuil.

CrioxeHuve CUJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT Aie(hOpMaLiUu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHYe CUJT TPeHUS TT0KOs, KAUeHUs U CKOJIbXKeHUSI.

YcnoBus paBHOBecusl TBEPOro Tesa. Buibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHue aBm>KeHUst OpycKa 1o HaKJIOHHOM T/IOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLIUX B MPYKUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

WccnepnoBaHWe ycnoBUM paBHOBECHs TBEPAOrO Tena, WMEKOLIEro OCh
Bpall|eHus.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

WmnynbCc MarepuasbHOW TOUKM (Tena), CUCTeMbl MaTepUa/IbHbIX TOUEK.
WmnyneC cusbl U U3MEHeHHe HMIIyJ/bCa Tejla. 3aKOH COXpaHeHUs HMILYJIbCa.
PeakTrBHOe [IBUKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBIL.

KuHeTnyeckasi SHeprus MaTepuajbHOW TOUKU. Teopema 00 H3MeHeHUHU
KUHETUUYEeCKOW SHepruu.

[ToTeHumanbHas SHeprus. [ToTeHumanbHas SHeprus yIpyro
nedOpMUPOBAaHHOM  TPY>KUHBI.  [loTeHI[WMa/sbHAs  SHeprusi Teia  BOMM3U
TIOBEPXHOCTU 3eMJIN.

[ToTeHUManbHBle ¥ HeINOTeHLWa/lbHble  CHUJIBI. Ces3p  paboThbl
HEeIOTeHLIUA/IbHBIX CWJI C W3MEHeHVWeM MeXaHWYeCKOW 3HepPruud CUCTeMBbl TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBAa M MpaKTUUeCKoe MpUMeHeHHWe: BOJOMET, KOmép,
TIPYKVHHBIN [TUCTOJIET, IBU)KEHHE paKeT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJIbCa.

PeakTHBHOe [IBU)XeHHe.

[epexop roTeHI[MALHON YHEPTHUU B KUHETUUYECKYI0 U 00paTHO.

YueHuueckuli 3kcnepumeHnm, aabopamopHble pabombl

M3yyeHre abCOMIOTHO HEYINPYroro yapa C MOMOIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHWeM MeXaHW4YeCKOW SHepruu
TeJla Ha [IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHEMUYeCKol meopuu

OCHOBHBIE T10/I0KEHUSI MOJIEKY/IIPHO-KWUHETUYeCKOM TeOPUM U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBwkenue. [duddysusa. Xapakrep [ABWKeHUS WU
B3aMMOJIEMCTBUS YacCTUL| BelecTBa. Mojend CTpPOeHHs Tas30B, JKUAKOCTEH H
TBEP/BIX Tel U 00bsICHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3TUX Mojeneil. Macca u
pa3Mepbl mosiekys1. KomnuectBo BeijectBa. [loctosgsHHass ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [Ilkana temmneparyp
Henbcus.



Mogenb wupgeanbHoro ra3a. OCHOBHOe ypaBHEHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHETMUeCKOW SHepruu TervioBOro [ABW)KeHHs uacTul] rasa. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHHe MeHzeneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HeasbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjectBa. ['paduueckoe mpecTaB/ieHre W30MPOLECCOB: MW30TepMa, M30X0pa,
n3obapa.

TexHruyeckue YCTpPOWCTBAa U TMpaKTUYeCKoe TpHUMeHeHue: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBalollMe [UCKPETHOE CTpPOeHHe BellecTBa, (ororpaduu
MOJIEKYJ/I OpraHUUeCKUX COeJUHEHU.

OnbIThI TI0 AU Y31 XKUAKOCTEN U ra3oB.

Mo/ienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII|1e CylLL|eCTBOBaHUE ME>XXMOJIEKYIIPHOTO
B3aUMO/IENCTBUSI.

Mo/ienb, WTFOCTPUPYIOIIasi PUPOAY AaBJIeHHs ra3a Ha CTeHKU COCYy/a.

OnbIThl, WUTIOCTPUPYIOIME YypaBHEHHE COCTOSIHWS UZeaJbHOr0 rasa,
M30MPOLeCCHI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

OnpegeneHre MacChl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe H3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/1y TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT 0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUuecKon
cucTeMbl U crioco0bl eé u3meHeHusi. KonruectBo TeryioTsl U pabota. BHyTpeHHsis
SHeprUss ~ OJHOAaTOMHOTO  WJea/ibHOTO  Trasa. Bwujabl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKIWSI, U3/TyueHre. Y e/bHasl TelJIOEMKOCTh BelljeCTBa.
KonuuecTBO TeM0ThI MU Terjionepeaayve.

[Moustne 06 aguabaTHoM mipoiiecce. IlepBBIi 3aKOH TePMOAMHAMUKHU.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3omporieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMoiiHaMUKU. HeoOpaTUMOCTh MPOLeCCOB B TIPUPO/Ie.

TersioBble  MarwmHbl.  [IpUHIUMOBL  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[Tpeobpa3oBaHusi 3HEPrMM B TeIJIOBbIX MalMHax. Ko3dduimeHT mose3Horo
nevictBus TervioBod MammHbl. L[lukn KapHo u ero ko3d@uieHT Mo/e3Horo
JercTBUsI. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckHWe YCTPOMCTBA U TMpPAKTUYECKOe T[pHMEHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHEH 3HEpruM Tejla TIPU COBEpPIIeHWH PabOTHI: BHIIET
npoOKu 13 OyTBIIKK TI0f [IeHCTBHEM CXKATOTO BO3/[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe myTéM TpeHHs (BUAEOAeMOHCTPALIs).

V3meHeHMe BHyTpPeHHEW SHepruu (TeMriepaTyphl) Teja Npy Tervionepejaye.

OneIT TI0 aAWabaTHOMY pacCIIMpPeHUI0 BO3AyXa (OIBIT C BO3AYIIHBIM
OTHUBOM).

Moienu mapoBoii TypOUHBI, ABUTaTe/si BHYTPEHHEr0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull 5KcnepumeHm, 1abopamopHble pabombil

N3mepenue yaienbHOM TEMI0EMKOCTH.

Tema 3. Azpezamubie cocmosiHusi éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue U KoHjleHcalys. VicriapeHue v KureHue. AOCOMIOTHas U
OTHOCUTe/IbHAsl BJIAYKHOCTb BO3Z4yXa. HacellleHHbIM Tmap. YjenbHasi TeruioTa
napoo6pa3oBaHHs. 3aBUCUMOCTb TeMIIepaTyphbl KUTIeHUsI OT JlaB/eHHUS.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tejla. AHU30TPOIUSI CBOMCTB
Kpucta/uioB. Kuakue KpucTta/ibl. CoBpeMeHHble Marepuasnbl. l[lnaBineHue u
KpUCTasu3alys. Y aenbHas Teriora ruiaBiaenys. CyomuMariusi.

YpaBHeHue TeryioBoro OanaHca.

TexHuuyeckre yCTPOMCTBA M TMPAKTUYECKOe IIPUMEHeHWe: TUTDOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM TOJIyYeHUs] COBPEMEHHbIX MaTepuasioB, B
TOM YMCJ/Ie HaHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBOUCTBa HACBIL|EHHBIX M1APOB.

Kurienue 1ipy noHW>XKEHHOM [1aB/IEHUM.

CriocobbI M3MepeHuUst BIaKHOCTH.

HabstojeHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTA/I/TMUECKOTO BellecTBa.

[emMOHCTpaLUs KPUCTAJJIOB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHre OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. JinekTpoaguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIeKTPUYECKUW 3apsf. [Ba BuZa 3/1eKTPUYECKUX
3apsfo0B. IIpOBOAHMKY, AUS/IEKTPUKM U TIOIYNPOBOJHUKU. 3aKOH COXpaHeHWUs
3JIeKTPUYECKOro 3apsija.
BsaumopeiictBue 3apsaoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJje. Hanpsok€HHOCTb — 37eKTpuyeckoro rmossd.  [IpuHoun



CyNeprno3vLUA 37eKTPUYeCKUX Tosier. JIMHUM HarnpsyKEHHOCTU 3J1eKTPUYECKOro
TIOJIS1.

Pabora cunm  3nekTpocTtathyeckoro  mons.  IloreHiwman.  Pa3HocTb
roTeHMaaoB. [IpOBOAHUMKM W [WUS/IEKTPUKKA B  3JI€EKTPOCTaTUYECKOM  TIOJIe.
OvsnekTprueckasi TPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZeHcaTop. D/IeKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyeCcKue YCTPOMCTBA M MpPAKTUUYECKOe TMpUMEHEeHHe: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/7eKTpOCTaTUUecKasi 3alluTa, 3a3eM/ieHue 3eKTPOINpubopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arlrapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MPUHLIUIT JeWCTBUS 37IeKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

OJIeKTpUUEeCKOe MoJie 3apSKEHHBIX TeJl.

ITpoBOAHUKU B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTprKYU B 3/1IEKTPOCTaTAUYECKOM MOJIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM TIJIOCKOTO KOHJeHcaTopa OT IUIOLaju
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUI[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull moK. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBaHUSI 3/€KTPUUECKOrO TOKa.
Nctounvku Toka. Cuna Toka. [1oCcTOSIHHBIN TOK.

Harpsikenue. 3akoH Oma /151 yyacTKa Lielu.

OJIeKTpUUYECKOe COMNPOTUBJIEHUE. Y[leJIbHOe COMNPOTUB/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, napasvie/ibHOe, CMelllaHHOe CoeiHeHUe IIPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JIkoysns—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAsE CW/la U BHYTPEHHee COINPOTHB/IEHHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIO/THOU (3aMKHYTOW) 371eKTpUUeCKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHAas  MNPOBOJWMOCTb  TBEPABIX  META/UVIOB.  3aBUCUMOCThb
CONPOTHBJIEHUSI METAJ/IJIOB OT TemriepaTypbl. CBePXIPOBOJVUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TosmyripoBOgHUKH. CobcTBeHHas U rip¥MecHast MPOBOIUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBA p—Nn-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKMd TOK B pacTBOpax W  paciylaBax  SJIeKTPOJIUTOB.
OJIEKTPOJIUTUYECKAas: JUCCOLUALIMS. DJIEKTPOJIUS.



OneKTpuueckud TOK B raszax. CamoCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPaKTHUYeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbTMETP, peOCTaT, WCTOUHHMKA TOKA, 3JIeKTpOHArpeBare/bHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYMHBIN WO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTBI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LIWIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIUHBI,
TJIOLA/IU TIOTIEPEeYHOr0 CeueHusi U MaTepuaria.

CMellIaHHOE COeJJHeHre TTPOBOJHUKOB.

[IpsiMoe wW3MepeHHe >JEKTPOABWXKYILLeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHMUeCKOro 3/ieMeHTa 1 OlleHKa BHYTPeHHero COMpPOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHB/IEHUSI METAJIJIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTB 3/1EKTPOIUTOB.

VickpoBoi pa3ps/ v IIPpOBOAYMMOCTb BO3JyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABWXKYILeH CUTbI UCTOUHHMKA TOKA W €ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtopenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCYIIeCTB/SIETCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMETHbIX CBsI3eli C KypcaMd MaTeMaTUKH,
buonoruu, XUMUH, reorpadry U TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIE C U3y4YeHHMEM MeTO/0B Hay4HOIO
TO03HAHUs: sIBJIeHWe, HayuHbld (akT, rurortes3a, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIepUMEeHT, MOZie/IiPOBaHue, MO/ieflb, U3MepeHHe.

Mamemamuka: pelieHue CUCTeMbl YpaBHeHUM, JIMHeWHasi (QyHKLUS,
napabona, runep6osia, Ux rpaUKA U CBOMCTBA, TPUTOHOMETpUUECKUe (YHKIIUU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/eCTBO,
BEKTOPBI U UX MPOEKLIMU Ha OCH KOOP/IMHAT, CJIOXKEeHHEe BEKTOPOB.

Buonozusi: MexaHnueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KMBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeryIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPHUPO/Ie.

Xumusi: fUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTEH U



ra3oB, 3/IeKTpUUYeCKHWe CBOMCTBA MeTAa/I/IOB, 3/IeKTPOJUTHYECKas AUCCOLMALus,
rajibBaHUKa.

T'eoepacpusi: BaKHOCTb BO3/lyXa, BETPbl, bapomeTp, TepMOMETP.

TexHonoeus: mipeobpa3oBaHue [BMXKEHHN C KCII0J/Ib30BaHHMEM MeXaHU3MOB,
yU6T TpeHUs] B TeXHUKe, TIOJLLIWITHAKY, HWCIO/Jb30BaHWE 3aKOHAa COXpaHeHUs
UMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, ObITOBO XOJIOIUILHUK, KOHAUIIMOHEDP, TeXHOJIOTUH
TO/TyUeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/ie HaHOMAaTepuasjaoB, U
HAHOTeXHOJIOTWH, 3JIeKTPOCTaTHUeCKasi 3alliuTa, 3a3eMJ/IeHHhe 31eKTPOIpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpOHarpeBare/ibHbIe TIpuOOpHI,
3/IeKTPOOCBETUTe/IbHBIE TPUOOPHI, ralbBaHUKa.

11 K/TACC

Pa3pen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYus

[TocTosiHHble ~ MarHUTHL.  B3aWMmofelicTBMe  TIOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe Tmionie. BeKTOp MarHUTHOM WHAYKUWW. [IpUHLMNO CyTeprio3uiuu
MarHUTHBIX MOJied. JINHUM MarHUTHOW WHAYKUUU. KapTWHa JWMHUN MarHUTHOMU
VIHAYKL[AU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHuTHoe TIO/le TIPOBOJHMKA C TOKOM. KapTwHa JIMHUM WHAYKIUA
MAarHUTHOT'O TIOJ/ISl [JIMHHOTO TIPSIMOI0 TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTena. B3auMmoencTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYyJIb U HaTlpaB/ieHUe.

Cuna JlopeHlija, eé MOAYJb U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cusibl JIopeHria.

fBneHve 5/IEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BeKTopa MarHUTHOU
VHJYKLIUKU. OJIeKTPOABIKYIass CWia WHAYKUWU. 3akOoH 3/1eKTPOMarHUTHOM
nHaykuuu dapagest.

BuxpeBoe ssieKTpuueckoe Tiojie. OEKTPOABMXKYILas CWla WHAYKLUUA B
IPOBOJHUKeE, IBUKYIL|eMCS MTOCTyIaTe/IbHO B OZHOPOJHOM MarHUTHOM I10JIe.

ITpaBuo Jlenua.

NHAyKTUBHOCTb.  fIB/leHWe CaMOWHAYKLUMU. OJIEKTPOABWKYLLAsS  CUJa
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

DJIeKTPOMarHuTHOe T10Jie.

TexHUUyeckre YCTPOMCTBA W MPAKTUUYECKOe TMpHUMeHEeHHe: TMOCTOsSIHHbIE
MAarHuThl, 3/IeKTPOMAarHuThl, 3JIeKTPOABUraTe/lb, YCKOPUTE/IW 3JIeMeHTapHbBIX
YaCTUL], UHAYKLIMOHHAA [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IEKTPOHHOI0 MyYKa MarHUTHBIM I10JIEM.

JIMHUM VHYKL[AX MarHUTHOTO TI0JISI.

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 3/1€eKTPOMarHUTHOM MHAYKLUU.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl UHAYKLMU OT CKOPOCTA W3MEHEHUs!
MarHMTHOIO MOTOKaA.

SB/1eHre CaMOUHAYKLVH.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHrie MarHUTHOIO T10/151 KQTYIIKU C TOKOM.

WccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBlieHUs 5/1eKTPOMarHUTHOW UHYKLIWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHumHble Ko/1e0aHusl

KonebarenbHass  cucremMa. CBoOogHBIE  MeXaHWUeCKHe  KoJjieOaHHS.
apmonuueckre Kosiebanus. Ilepuop, vacTtoTa, amruidTyga U (as3a KonebaHUi.
[Ipy>KMHHBIM MasATHUK. MaTeMaTUYeCKUd MasiTHUK. YpaBHeHHe rapMOHWYECKUX
KosieOanuii. [IpeBpaiiieHrie SHePryuu Py rapMOHUYECKUX KOJIeOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KojiebaHUs B
ueasbHOM KojebaTeslbHOM KOHType. AHANOTUs MeXAy MeXaHUueCKUMH |
3/IeKTPOMarHUTHBIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
SHEPTUU B UJeasbHOM KosiebaTesTbHOM KOHTYPe.

[TpencTaBieHye O 3aTyxarolnx KonebaHUsX. BbIHYKIeHHbIe MeXaHHUYeCcKue
KonebOaHusi. Pe3oHaHC. BeIHYK/IeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemenHbli TOK. CHHyCOWJAnbHBIA [EepeMEHHbIM TOK. MOLJHOCTB
MepeMEeHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYHOLlee 3HaueHue CUIbl TOKa H
HarpsUKeHUs..

Tpanchopmarop. TIponsBozcCTBO, Mepefiaua U MoTpebsieHNe 3/1eKTPUUeCcKoi
SHEepruu. JKOJIOTUYECKHe PUCKW TPU MPOM3BO/CTBE 37eKTpo3Hepruu. KysbTypa
VICITI0JIb30BaHUS 3JIEKTPOIHEPTHH B NTOBCEJHEBHOM KU3HHU.

TexHUuyeCcKue yCTPOWCTBA W TMpaKTUUYECKOe TMpHUMEHEeHHe: >SJIeKTPUYeCKUu
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 37IeKTpornepesay.

LemoHcmpayuu

ViccnemoBaHuie TapamMeTpoOB KoJyie0aTe/IbHOM CHUCTeMbI (TIPYKWUHHBIA HWIH
MaTeMaTUYeCKUN MasiTHUK).



HabttojeHue 3aTyxaroIux KoieOaHHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

Habntopenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOie0aHUsI.

OcuusiorpaMMel (3aBUCMMOCTH CHJTbI TOKA U HAarpsDKeHUs1 OT BPeMeHM) /1Sl
3/IeKTPOMarHUTHBIX KOJiebaHUM.

Pe3oHaHC TmipyM TOC/IeOBaTelbHOM COEJUHEHWH DPEe3HCTOpa, KaTYLUKU
VH/JYKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpONepeIaun.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

WccnemoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JJTMHBI HUTH Y MaccChl rpy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNMd W3  MOCIe0BAaTe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckue BOJIHBI, ycioBUsi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuHble YW TIPOAO/BHBIE  BOJIHBI.
Nurtepdepeniys U gudpakijyds MexaHu4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DeKTPOMAarHUTHbIe BOJIHBL. Y CJIOBUSI U3/TyUEHUS 3/IEKTPOMArHUTHBIX BOJIH.
B3avmHuasi opuenTaius BektopoB E, B, V B snekTpomarauTHoM BosHe. CBOUCTBa
3JIeKTPOMarHUTHBIX BOJIH: OTpakeHue, TpesioM/ieHue, Nossipu3alnus, qudpakiys,
vHTepdepeHIUsi. CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJTH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3Y Y Te/leBUAeHus. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUyeckre yCTPOWCTBA U TIPAaKTUUECKOe TpPUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTUKA B TEeXHWKe W MeJuLIMHe, pajap,
paZiIMOTIPUEMHUIK, Te/IeBU30p, aHTeHHa, TenedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacIpOCTpaHeHHe MTOTIePEeYHbBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtorieecst Tei0 Kak NCTOUHUK 3BYKa.

HabsrojeHre oTpaykeHus ¥ MpeioM/IeHUsi MeXaHUUeCKUX BOJIH.

Habntopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOM Pe30HaHC.

HabsofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosiebaHMiA.



WccnenoBanne  CBOMCTB —~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’kKeHue,
TipesioM/ieHue, Mosipu3aLusi, AU pakLys, UHTeppepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeNHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHbLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHHi B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpe/IoMIeHUs1 cBeTa. AOCO/IOTHBIN TTOKa3aTeb
nipeiomsienusi. [losiHOe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJ TIOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro ceeta. LIBer.

Cobuparoliiie ¥ pacceuBarolijie JiMH3bL. ToHKas JmH3a. DOKyCcHOe
pacCcTOsTHMe M OITHYecKas CWia TOHKOW JMH3bI. [locTpoeHue m300pakeHU B
coOuparoIlyX W pacceuBaroluX JMH3aXx. PopMysia TOHKOM JIMH3bL. YBeluueHue,
JlaBaeMoe JIMH30M.

[Tpegensbl MPUMEHMMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHrepdepeHiusi cBeta. KorepeHTHble HCTOUHUKHU.
YcioBusi HabmofeHWss MaKCHMyMOB W MHUHUMYMOB B UWHTep(depeHIMOHHOM
KapTUHEe OT [IBYX CMH(a3HbIX KOrepeHTHbIX NCTOYHUKOB.

Iubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCaoBUe HaOmoAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PEellIETKY.

ITonspusanus ceera.

TexHUuyecKre yCTPOWCTBA U TIPAaKTUUECKOe TPUMEHeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKIMOHHBIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMTHKa, AU(PPaKIMOHHAs PelIETKa, TTOJISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakeHWe W IIpesioMJIeHue CBeTa.
OnTuueckrie IpUOOPHI.

IToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

VccnenoBanue cBONCTB n300pakeHU B TMH3aX.

Mopeny MUKpPOCKOIa, TesiecKora.

HabsrojeHre nHTEepdepeHIuy CBeTa.

Habmtopenne nudpakiuu ceeTa.

Habntopenue aucrnepcru cBerta.

[TonyueHue cnieKTpa C MIOMOIBIO0 PU3MBI.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHOM PeIIETKU.

HabsrojeHue nmonsipyu3aliiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue roKaszaTesisi pe/ioM/IeHHsl CTeKIIa.
WccnemoBaHre CBOMCTB M300pakeHHUH B JIMH3aX.
Habntopenue aucrnepcru cBera.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/THBHOCTH

'paHuibl  TIPUMEHUMOCTM  KJacCMUecKoW  MexaHuUKU.  [locTynaThl
CreLyaJbHOW TeOpUM OTHOCUTE/TbHOCTUA: WHBApPUAHTHOCTb MOAYJS CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTE/IbHOCTU DWHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3ame/jjieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIbI.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPrusi
TTOKOSI.

Pa3pen 7. KBanroBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. ®opmyiia [11aHKa cBsi3u sHeprum (OTOHA C €ro 4YaCTOTOW. DHeprus
Y UMITyJIbC (POTOHA.

OTkpbiTHe U uccnefoBanre Goto3ddekra. OmnbiThl A. I'. CTos1eToBa. 3aKOHbI
doToadekra. YpaBHeHue IliHIITeHa Ay GoTodpdekra. «KpacHas rpaHuia»
dboToadhdekTa.

Hasnenue ceta. OmbiTel [1. H. JleGenesa.

XuUMHueckKoe JeliCTBUe CBeTa.

TexHUUecKue YCTPOMCTBA W TMpaKTUUeCcKoe MpHUMeHeHUe: (HOTO3/1eMEHT,
dboTojaTUMK, cosiHeuHasi baTapesi, CBeTOAMO/I,.

LemoHcmpayuu

®oT103¢h(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHelllHero (oTo3(dekra.

Cseroauop,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopga mo paccessHMIO O -UacCTHL.
IInanerapHas ™mopgens aroma. Iloctynatel bopa. W3nyueHue U morJolleHue
(OTOHOB MpU Mepexojile aToMa C OJHOrO YPOBHSI SHepruyd Ha Apyrou. Bupsl
criekTpoB. CrieKTp YpOBHEH 3Hepruu aToMa BOJOpOo/a.

BosiHOBBIe cBoMcTBa yactul. Bonne! ge bponnsa. KopnyckynsipHO-BOJIHOBOU
Zlyasus3M.

CHNOHTaHHOE U BBIHYK/[EHHOE HU3/TyueHue.

TexHUUyeCcKre YCTPOMCTBA W TpPaKTUYeCKOe TIPUMEHEeHHe: CIeKTpPaJbHbIN
aHa/u3 (CeKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMIBIOTEP.



LlemoHcmpayuu

Mopgens omnbitTa Pesepdopza.

OrnpesiesieHye JIMHbBI BOJIHBI J1a3epa.

Habtro/jeHue TMHeHYaThIX CTIEKTPOB HU3/TyUeHHs.

Jlasep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iiHeYaToro crekTpa.

Tema 3. AmomHoe 510po

OKCIepuMeHThI, /l0Ka3bIBaloll[ie CJ0KHOCTh CTpoeHusi sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopsa 10 ompezieneHU0  COCTaBa
pafioakTUBHOrO wu3nydeHus. CBolictBa anbda-, 6OeTa-, TraMma-u3IyueHusl.
BivsiHve paZinoakTUBHOCTH Ha »KHBble OpPraHU3Mbl.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass mMozenb sijpa ['eitseHOepra—
NBaneHko. 3apsap sapa. MaccoBoe unciio sigpa. M3otomnsl.

Anbba-pacnias. OJIeKTPOHHBIM UM TIO3UTPOHHBIM OeTa-pacrnaz. ['amma-
M3J/lydyeHre. 3aKOH paJIMOaKTUBHOIO pacriazia.

OHeprus CBsi3u HYKJIOHOB B sifipe. fmepHbie cusbl. [ledeKT Macchl sigpa.

AnepHebie peakuuu. [eneHve u cuHTe3 sifep.

SfAnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipo6sieMbl U TI€PCIIEKTHUBbI
sIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acleKThl siZIepPHOW SHePreTHUKH.

DJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/FOJeHUST U pETUCTPALIUU 37IeMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/elCTBUs. EAMHCTBO (hru3ruecKour KapTUHBI MUpa.

TexHUUyeCcKue yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHMe: [JO3UMeTp, KaMmepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHII.

YueHuueckull 5KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

JTanbl pa3BUTHS aCTpOHOMMHU. [IpUK/Ia[HOe 1 MUPOBO33peHUYeCKoe 3HaueHUe
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, sipKue 3BE3/bl, TIJIaHEThbl, UX BUAUMOE
JIBUJKEHUE.

CosiHeYyHasi cucrema.

Connue. ConHeuHast akKTUBHOCTb. M cTouHWMK 3Heprum CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTepPUCTUKU. [luarpamma «CrHeKTpaabHbIA K/acC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IM0OC/Ie40BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jid 3BE3[l TJIaBHOW MOC/IeJOBAaTe/IbHOCTU. BHyTpeHHee CTpoOeHUe



3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHHUs O MPOUCXOXKIEeHUU U 3BoyroLurd ComHLa U
3B€371. OTaribl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktvka. IlosoxkeHuve u gBvkeHue Co/HIlA B
lanaktuke. Tunbl rasakTvk. PagroranakTuky v KBasapbl. YEpHbIe ABIPBI B s/1pax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. Pe/likToOBOe U3jlyyeHue.

MacinirabHasi cTpyktypa BceneHHoli. MeTaranakTuka.

HepeiiéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsrofieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [I71s1 OTIpe/ie/ieHUsl T10J/10’KeHUs] HeOeCHBIX 00beKTOB Ha KOHKPETHYHO
JlaTy: OCHOBHbIe c03Be3usi CeBepHOro MoJyliapusi U sipkue 3BE3/bl.

Habmtopenus B Teneckon JIyHel, TiadHet, MieuHoro [TyTu.

O6o00miaroiiee MOBTOPeHUE

Ponb ¢u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJIOTMYECKOM,
COLIMA/ILHOM U 3TUUeCcKou cdepax JesiTelbHOCTUA YesioBeKa, PO/ib U MeCTO (hU3UKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHMHe MUpa, POo/ib (PU3NUeCcKoi Teopuun
B (OpPMHpOBaHMM TIpeJCTaB/eHHA O (PU3MYECKOM KapTHHE MHUpa, MeCTO
¢du3nueckoi KapTUHBI MUpa B 00IIleM psily COBPEeMeHHBIX eCTeCTBEeHHO-HayUHbBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3H

N3yyenue Kypca (pusuky 0a30Boro ypoBHsi B 11 Kjacce OCyILeCTBSIETCS C
YU4ETOM COZlepKaTelbHbIX MeXKIIpeJMeTHbIX CBs3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUn, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBSi3aHHbIE C W3Y4Y€HUEM METO/I0B HAyUHOTO
MO3HAHUWs: SIBJIEHWEe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJIMUMHA, 3aKOH,
Teopusi, Hab/roieHre, FIKCIIePUMEHT, MO/Ie/IMPOBaHUe, MO/le/ib, U3MepeHHe.

Mamemamuka: peuieHve CHUCTEMbl yPaBHEHWW, TPUTOHOMETPUYECKUE
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|€CTBO, BEKTOPbl M UX MPOEKLMHA Ha OCHM KOODPJWHAT, CJIO)KEHHe BEeKTOPOB,
TIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, MPU3HAKW TI0J00Hus TpPEeyrojbHUKOB,
oripe/iesieHHe TIJIO[aAN TJIOCKUX GUryp u 06béma Ter.

Buonoeus: sneKTpuueckve siBJIeHUST B JKUBOW TIpUpojie, KosiebaTesbHbIe
JIBIDKEHUSI B )KMBOM TIpUPO/ie, ONTUUeCKHe SIBJIeHUs] B )KUBOM TIpUpO/ie, [1eliCTBHe
paialiii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsl KpPHCTA/VTMUeCKOW pelIeTKUA, CIeKTpabHbIH
aHasms.



I'eoepacpusi:  marHuTHbIe TmOAOCa 3eM/M, 3a/le)KM MarHUTHbIX — PY/,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, TIpe/icKa3aHue 3eM/IeTPsICeHU.

TexHonoz2usi: JMHWAW  37M€KTporiepefiady, TeHepaTop MepeMeHHOro TOKa,
3/IeKTPO/IBUTaTe/ b, WHAYKLMOHHAsi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKLMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeuyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «®du3vKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHust (6a30BbIii YPOBEHB) [IODKHO 00ECTIeUNTH IOCTYDKEHHE CJIeAYIO[HX
JTMYHOCTHBIX, METAINpeAMEeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUST yueOHOTOo TrpeaMeTa «PU3MKa» [[OJDKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXCsi PYKOBOACTBOBATHCS
chopMUpOBaHHOM BHYTpPeHHeM TMO3Uul[Med JUYHOCTH, CUCTEeMOM I|@€HHOCTHBIX
OpHEeHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOI[UX
TPAJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TIPOLiecCe peasiv3aliiM OCHOBHBIX HarpaB/ieHUN
BOCITUTaTEeIbHOU JeITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MTO3UIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHMCKOT0 00IIIeCcTBa;

MpUHSATHE  TPAJULIMOHHBIX  OOIeuesloBeUeCKUX T'yMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTe;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MUHTEpecax IPaKAaHCKOIo
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IelCTBOBATh C COL[MaIbHbIMU UHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TYMaHUTAapHOM Y BOJIOHTEPCKOM JesITe/TbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHHSA:

c(hopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
NaTpUOTU3Ma;

LIEHHOCTHOe OTHOLIEHHWEe K TOCYyJapCTBEHHbIM CHMBOJIAM, JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3UKY U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TI0BEe/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYallMI0 W TIPUHMMATh OCO3HAHHbBIE pellleHus,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 1[EHHOCTU, B TOM UHUC/E B
JleATeIbHOCTU YUE€HOTI0;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oy Iy1iiero;

4) 3cTeTUYeCKOro BOCIUTAHUSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYyIIero (pu3nuecKou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaMm MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
YuCsie CBsI3aHHBIM C (PU3UKOU 1 TeXHUKOM, YMeHHe COBepIliaTb 0CO3HAHHBIN BbIOOP
Oyayieii mpodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha POTSDKEHWH BCer )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHUe TJI00a/JbHOrO
XapakTepa 3K0JIOTHYeCKUX TIpob/iem;

TJIaHUPOBaHWE U OCYILeCTB/IEHME IEUCTBUM B OKPY>KaloOlller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

pacllMpeHre OIbITa [esTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMEIIIUXCs 3HaHUM 10 (PU3MKe;

7) LIeHHOCTH Hay4YHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (U3NUYECKON HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [leATe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (GU3UKKM  OCYLIECTB/SITh  MNPOEKTHYH) W HCC/Ie0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckue JjefCTBYS:
camMoCToSITe/IbHO — (DOpMy/MpOBaTh W aKTyaJM3UpoOBaTh  Mpobiemy,
paccMaTprBaTh €€ BCECTOPOHHE;
ornpefiesiATh LieJIM [leATe/IbHOCTH, 3aZlaBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHUSI;
BBISIB/ISITh  3aKOHOMEPDHOCTM U TPOTHUBOpPEUYMsi B  pacCMaTpUBaeMbIX
bur3nUecKuX SIBIEHUSIX;
pa3pabaTbiBaTh IUIaH pellleHusT Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepHa/bHbIX U HeEMaTepHUaJibHbIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIeHUBAaTh COOTBETCTBHE PE3Y/IbTaTOB
1[e/15IM, OL[€HMBAaTb PUCKU MOCJIeJCTBUM JesITeTbHOCTH;
KOODJIMHUPOBaTb W  BBIMIOJIHATL paboTy B  YCIOBHSX  peanbHOro,
BUPTYa/IbHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/IE€HCTBYS;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHNE TIPYU PelIeHNH XXKU3HEeHHBIX MMpobieMm.
Bba3oBblie ucciegoBarenbCKie JeUCTBUS:
B/IaJleTb Hay4YHOW TepMHHOJIOTHeM, K/IHOUeBbIMU TIOHSATHUSMM U MeTO[aMu
(br3nUeCcKor HayKu;



B/IaJIeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eSITe/TbHOCTH
B 00/1acTH (U3MKH, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TIOUCKY
METO/IOB peIlleHHs 3aiau (HU3UUECKOTO COJEepKaHHUs, MPUMEHEHHWIO Pa3InYHBIX
METO/IOB TTO3HAHHUS;

BI3JIeTh BHUAAMH [JeSTeJIbHOCTH TI0 TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 Y TIPUMEHEHWIO B Pa3/IMUHbIX yueOHbIX
CUTYAI[USX, B TOM UHCJIe TIPU CO37IaHUK yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3UKU;

BBISB/ISTh TIPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBaTh 3ajauy,
BBI/[BUTaTh TUIOTE3y €€ pellleHusi, HaXOAWTb apryMeHThbl [ /0Ka3aTebCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUH PEIIeHNS;

aHA/IM3UPOBaTh IIOMTyUeHHbIe B XOZie peIleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBATh WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh W3MeHeHHe B HOBBIX
YC/IOBUSIX;

CTaBUTL W (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbLHOU
JesITe/IbHOCTH, B TOM UKCJIe TIPU U3yUeHUH (DU3HKH;

JlaBaTh OL[€HKY HOBBIM CHUTYAI[UsIM, Ol[eHUBATh MPHOOPETEHHBIH OIIBIT;

yMeTb TIePEHOCHUTh 3HaHUS TI0 (U3MKe B TIPAKTUYECKYI0 00/1acThb
YKU3He1esITe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHHUS U3 Pa3HbBIX MMPeJMETHbLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, Mpe/jlaraTb OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, IOy CKaIOII1e albTePHATUBHbIE PeIlleHMs.

Pabota ¢ nua(popmanmeii:

B/Ia/IeTh HABBIKAMH TI0/TydYeHHsT UHGOPMAI[UK (PU3UUEeCKOTO COJIeP)KaHUS U3
HWCTOYHWKOB Ppa3HbIX THIIOB, CAMOCTOSATEIHHO OCYIIIeCTB/IATh IIOWCK, aHasu3,
CHCTEeMaTU3alMI0 U WHTEePIIpeTaljii0 WHGOPMAluK Pa3/nyHbIX BHUJOB U (OpPM
TIpe/ICTaB/IeHHST;

OLIEHHBATh JOCTOBEPHOCTh MH(OPMALIH;

WCTIO/Tb30BaTh  CpeicTBa  WH(OPMAI[MOHHBIX YW KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B PEIleHUH KOTHUTMBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHbIX
33/au C cobmozeHreM TpeOOBaHWM JProOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, ITIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(OPMALIMOHHOM 6e301MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOr0 COJep)KaHWs B pas/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALUY U 11e/IeBOM ayUTOPUH, BbIOMpasi ONTUMAa/bHYTO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/THU3al[iH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh OOII[eHHe Ha YpoKax (M3UKU U BO BHEYPOUHOH /IesiTe/IbHOCTH;
pacrio3HaBaThb TMPEeATIOCHITKA ~ KOHGIMKTHBIX CUTyalluid U CMsAr4aTth
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTHYHO H3/laraTh CBOK) TOUKY 3PEHUSI C MCII0/Ib30BaHUEM
SI3BIKOBBIX CPEJICTB;

TIOHUMaTh W UCII0/Ib30BaTh TIPEMMYII[eCTBa KOMAHJHOW W WHAWBUZYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 ujieHa KOJI/IEKTHBA;

NMPUHUMAThb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBAaTh [JEeNCTBUSL TI0 €€ [JOCTW)KEHHIO: COCTaB/ATh TUIAH [eHCTBUH,
pacripefiesiAiTh POAM C YYETOM MHEHUM YYaCTHHKOB, OOCYXKIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOET0 BK/IaJa M KaXKJOr0 yYaCTHUKA KOMaH[bI B
001uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTh HOBBIE TIPOEKTHI, OLIEHWBaTh W€ C TIO3WIMKA HOBW3HBI,
OPUTHMHA/ILHOCTH, TTPAKTUUECKOW 3HAUMMOCTWY;

OCYLeCTBJISITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHUL[UATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABATeNbHYIO /leITeTbHOCTh B 00J/1aCcTH
GU3MKM U aCTPOHOMUMU, BBISB/SATH TMpOOJeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBeHHbIe 33/]auy;

CaMOCTOSITeJTbHO COCTaB/ISATh TUIAH PeIleHHs PacUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUUECKON PabOoThl ¢ yUTOM UMEIOIHUXCSI peCypCOB,
coOCTBEHHBIX BO3MOXKHOCTEH 1 TIPeIIOUTeHHH;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JTMUHBIX TIPe/[TIOUTeHH;

JleflaTh  OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIN OIBIT;

criocobcTBoBaTh  (DOPMUPOBAHHWIO U TIPOSIBJIEHHIO 3PYAUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBIIATE CBOM 00pa30oBaTe/IbHBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JbHOM  pedieKCcMd  KaK ~ OCO3HAHUS
coBepIllaeMbIX [JeMCTBUM U MBIC/IUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAaHMI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCUr il OLeHKA CHUTYalud, BEIOOpPA BEPHOTO
pelleHus;



yMeTb OL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPUHMMATh peIleHusi 10 HX
CHWKEHHUIO;

NMPUHMMAaTh MOTHBBI W apryMeHTbl JAPYTUX TpU aHajau3e pe3ysbTaToOB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI W apryMeHThl APYTUX TpU aHajau3e pe3ysbTaToOB
JesiTe/IbHOCTY;

TpPY3HAaBaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B mpoiiecce AOCT>XeHUs] JTMYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs IMPOTPAMMBbI
no ¢usuke A8 YpOBHA cpeAHero oOmiero obpa3oBaHus y OOyYarOIMXCs
COBepIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJI/IeKT, Tipe/Iro/iaratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEro CIrIoCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cephl,
ObITh YyBepeHHbIM B cebe;

CamoperyJ/iMpoBaHus, BKJIOUAIOIIEr0o CaMOKOHTPOJIb, YMeHHEe TMpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  a[anTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMM, BK/IOUAIOLLIEel CTpeM/IEHHE K JOCTH)KEHUIO L|ed U
yCIiexy, ONTUMU3M, WHHLMAaTUBHOCTb, YMEHHWe [eiCTBOBATb MCXO[sS M3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOSTHUE
JPYTUX, YUWThIBaTb €ro TIpPU OCYIIeCTBAeHUU OOIlleHus, CIIOCOOHOCTb K
COUYBCTBUIO U COTMEPEKUBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BHICTPAUBAaTh OTHOIIIEHUS
C IPyTUMM JIFO[JbMH, 3a00TUTHCS, TIPOSIB/IATH MHTEPeC U pa3peliaTb KOH(IUKTHI.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenus B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh COPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHM:

JIeMOHCTPHPOBATh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUyHOW KapTHHbI MHUDPA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTUH, B TIPaKTUUYECKOU JeATe/IbHOCTHU JIF0Iel;

YUMTBIBaTb TpaHUllbl TIPUMEHEeHUs] H3yueHHbIX (U3UUYECKUX Mo/jleslei:
MaTepuasibHasi TOUKa, MHepI[MabHasi CCTeMa OTCuéTa, abCOMIOTHO TBEPZOe Teslo,
W/iea bHbIN ra3, MOZENU CTPOEeHUs ra30B, XUAKOCTEU U TBEPABIX TeJ, TOUEUHbIU
3/IeKTPUUECKUM 3apsifi TIPHU pellieHrny (U3ndecKrx 3aziay;

pacrio3HaBaTh (hU3HMUecKre siBjieHHs (ITPOLeCcChl) M OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIeKY/IIPHO-KUHEeTUUeCKOW TeOopHud CTPOeHHs BelljecTBa U



3JIEKTPOJAMHAMUKNA:  paBHOMEPHOe U PaBHOYCKODEHHOe  IPSMOJIMHEeNHOoe
JBIDKeHUe, CBOOOAHOe TMajeHue Tesl, [BWKEHHE [0 OKPY)KHOCTH, WHepLus,
B3auMo/ielicTBue Ten, Auddys3usi, OPOyHOBCKOe JBU)KeHHEe, CTPOeHHe >KUAKOCTeu
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TeIJIOBOe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3aLys, KUIeHHe,
BJI&YKHOCTb BO3/1yXa, ITOBBILLIEHKe /1aB/IeHKs ras3a IIpU ero HarpeBaHuy B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpamMM COCTOSIHMSI Tasa B M30MpoLeccax,
3JIeKTpU3aL1s TeJl, B3aUMO/JeUCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYeCcKoe JBI)KeHWe, HCII0/b3ysl (U3UUecKre BeTMUYMHBI:
KOOpJ¥HaTa, IyTb, IlepeMellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CWja,
VMITyJ/IbC TeJla, KWHeTUYeCKas SHeprusi, NMoTeHlWaabHasl SHeprus, MexXxaHuyecKas
paboTa, MexaHWYeCKas MOIIHOCTb; TIPM OMNMCAHWU TIPABWIBHO TPAKTOBATh
¢u3nUecKuii CMBIC/T KCIO/b3yeMbIX BEeJWYMH, WX O0003HAueHusi U eJWHUIIbI,
HaxXOZUTb (POPMYJIbl, CBSA3bIBAOLLME [JaHHYIO (PU3MUECKYI0 BeUUMHY C [JPYTUMH
BeJIMYMHAMUY;

OMUCHIBATb H3yUEHHbIE TEIUIOBble CBOMCTBA TeJ W TeIUIOBbIEe SIBJIEHUS,
UCTO/b3ysl (r3UuecKrde BeJWYMHBL: [aB/leHHWe Tras3a, TemrepaTypa, CpeiHss
KUHeTUUYeCKasi SHepIrus XaoTUUeCKOro JBVDKEHUS] MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbl, BHYTpPEHHsisi SHeprusi, pabora rasa,
KO3()(ULIMEHT TI0/Ie3HOT0 [JIeWCTBUS TeIIOBOIO JiBUraTess; TMPUA ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEIWUYUH, WX
obo3HaueHWss U e[WHULbI, HaXOAWUTb (OPMyJbL, CBSI3bIBAIOLUE [IAHHYIO
(Y3UUeCKYI0 BeJIMUMHY C IPYTHUMU BeJIMUMHAM;

OMKCHIBATH U3yUeHHbIE 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIEKTPUYECKHe
siBJIeHUs (IIPOLIeCChI), UCIO0Jb3Ysl (U3NUYECKre BeJIMUYUHBIL: 3/1eKTPUUeCKUN 3apsif,
3JIEKTpAYeCKOe I10J1e, HalpPSDKEHHOCT 107151, ITOTeHLMasl, pa3HOCTh ITOTEHLMAJIOB;
MpU ONWCAHUM TPAaBWIBHO TPAaKTOBaTh (PU3WYECKUW CMBIC/ MCI0JIb3yeMbIX
Be/IMUMH, MX O00O03HAueHWs W eJUHUIIbI; YKa3biBaTh (DOPMYyJIbI, CBSI3bIBaIOILIVE
JlAaHHYIO (PU3MUeCKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMU;

aHa/IM3UpoBaTh (pU3NUeCKHe IPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nyecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHsl HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITy/bCa,
NIPUHLIMI CYTIepIIO3ULIMA CWJI, TIPUHLMII PaBHOIPAaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIPHO-KMHeTUUeCKYI0 TEeOpUI0 CTPOEHHs BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CpeJJHed KMHETUUeCKOW SHEePrvy TeIyIOBOrO JBW)XKEHUS] MOJIEKYJ C
abCoJIIOTHOM TemIiepaTypol, TepBblii 3aKOH TepMOJWUHAMUKU, 3aKOH COXPAHEHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KysioHa, mpu 3TOM pas/ivyaTb CJIOBECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero MaTreMaTh4yecKoe BbIpaKeHUe U yCJIOBUS (TPaHMLIbI,
00/1acTH) MPUMEHUMOCTH;



OOBSICHITH ~OCHOBHBIE TIPHUHI[UIIBI  ZIEMCTBUS ~ MaIllMH, TPUOOpOB U
TeXHUYECKUX yCTPOWCTB; pa3inuaTh YC/IOBUSI UX 0e30rMacHOr0 MCIOJb30BaHUS B
TIOBCe/ITHeBHOM KU3HHU;

BBITIO/THATh 9KCIIEPUMEHThI 110 WCC/IeIOBAHUI0 (DU3UMUYECKUX SIBJIGHUU U
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEepeHW, MpU 3TOM
dbopmynvpoBath TipobsieMy/3ajauy UM TUMOTe3y YyueOHOTO 3KCIepUMEHTa,
cobupaTh YCTAaHOBKY U3 IpeJjIoyKeHHOTo 000py/j0BaHus, TPOBOJUTH OIBIT U
(hopMy/IMpOBaTh BBIBOABI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeJIMUuH, TIpU
3TOM BBIOMpAThb ONTUMAJIBHBIA CMOCOO K3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTPeIHOCTel U3MepeHUl;

WCC/IeJOBaTh ~ 3aBUCMMOCTA  MeXZAy  (U3MYeCKUMM  BeJMUMHAMU  C
WCII0J/Ib30BaHMEeM TPSMbIX W3MEepeHW, TMPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThl TMOJYyYEHHOW 3aBUCMMOCTH (DHU3UUECKUMX BEJIUUMH B
BU/le Tab/u1] ¥ TpaUKOB, /ieslaTh BLIBO/IBI TI0 pe3y/abTaTaM MCC/Ie/I0BaHus;

cobmoiaTh MpaBr/ia 0e30MacHOTO TPyZa IIPU MPOBeZeHUU MCC/IeloBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W ITPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHMeM H3MepHUTe/IbHBIX yYCTPOUCTB U 1abopaToOpHOTo
obopyoBaHUS;

peliaTh pacyéTHble 3a/laud C $SIBHO 3aJaHHOM (PU3UUEeCKOM MO/Jeblo,
WCI0J1b3ys (hr3nueckre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/ii3a yC/IOBUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIAeNATh (hr3nuecKre BeIUUMHBI U (HOPMYIIbI,
HeobXo/uMble /11 e€ pellleHUs], TIPOBOJIUTh PacUyéThl U OIleHUBAThb pPeasbHOCTh
TO/TYUYEeHHOI0 3HaueHus (pU3n4eCcKolr Be/IMUHHBI;

pelllaTh KaueCTBEHHbIE 33/lauk: BbICTPAUBATh JIOTUUECKU HEMTPOTHBOPEUUBYIO
L[ETIOUKY PACCY)XK[EHUM C OMOpOW Ha W3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU M
dbu3nueckue siB/ieHNS;

WCTIO/Tb30BaTh ~ TIPW  pellleHWM  yueOHBIX  3aJad  COBpeMeHHbIe
VMH(MOpMaIMOHHbIe TeXHOJIOTUM [IJisl TIOMCKA, CTPYKTYPUPOBaHUs], UHTepIIpeTaluu
Y TIpe/icTaB/ieHyst yueOHOM 1M Hay4HO-TIONY/IIPHOM MH(OpMaIrH, TI0JTydeHHON 13
Pa3/IMYHbIX UCTOUHUKOB, KDUTUUECKHW aHA/IM3UPOBATh MO/TyuaeMy0 UH(OpMaLIWLo;

TIPUBOJUTH TIPUMEPbI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BuUTHE HAayKW, OOBsSICHEHWEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B pPa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeOopeThuYecKre 3HaHUs Mo (U3MKe B TOBCEJHEBHOM >KU3HU
a7t obecrieueHuss 6e30MacHOCTH TIpU oOpaltieHny ¢ TpubopaMy ¥ TeXHUUECKUMU
yCTPOMCTBAMH, [ijisi COXpaHeHUs 3/JOPOBbSl U COO/IFOZIeHNsT HOPM 3KO0JIOTHUUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtatb B TpyIile C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/NBLHO pacrpefensTb 00s3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsIX, aJleKBaTHO OlLleHUBATh
BKJIaJl K&K/JOTO U3 YUaCTHUKOB I'PYIITIBI B PellleHHe pacCMaTpUBaeMOl TIpO0/IeMBbl.

K koniy obyuenus B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3KMKU B (HOPMHUPOBAHUU
COBpeMeHHOM Hay4yHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOU TeXHUKU U
TeXHOJIOTMM, B MNPAaKTUYECKOU [AesiTe/IbHOCTH JItOZieH, 11eJIOCTHOCTh W €IMHCTBO
(bu3rMuecKor KapTUHbI MUPa;

YUWUTLIBAaTh TPaHUIbl TPUMEHEeHUs W3Y4YeHHBbIX (QU3NUeCKUX MOJesei:
TOUEUHBIN 37IeKTPUUECKUl 3apsiji, JIyd CBeTa, TOUeUHbIM MCTOUHUK CBeTa, si/jepHast
MO/ieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOTO sifipa MpU pellieHuu (rU3nuecKux
3a/1ay;

pacro3HaBaTh (hu3nyecKre siBjieHus (TIPoliecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAaHTOBOUW (DM3UKU: 3J/IeKTprUUecKasi TIPOBOJUMOCTb,
TEeIJI0OBOe, CBETOBOe, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3aUMO/IeliCTBUe
MarHuTOB, SJ/IEKTPOMarHUTHasi WHAYKLUS, [JelCTBMe MarHUTHOrO TI0Jisg Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUNUCS 3apsifi, 3JIeKTPOMarHUTHbIe KosieOaHUs U
BOJIHBI, TIPSIMOJIMHEMHOe PpacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Aaudpakuus W NOJspU3alys CBeTa, /[UCIepCUst CBeTa,
dboToanekTpuueckuii 3pdekT (potoaPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHEeNYaToro CreKkTpa aToMa BOJIOpOZia, €eCTeCTBeHHasi W HCKYCCTBeHHast

PaZiIu0aKTUBHOCTA;
OMUCHIBAaTb W3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUeCcKue, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOJAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIeKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WCIOb3ysl (PU3NUECKUe BeJIMYMHBI:
3JIEKTPUYECKUN 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHHue, 3J1eKTpUUecKoe
COTIPOTHBJIEHWE, PAa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIasi CWia, paboTa ToOKa,
VMHAYKIUSI MarHATHOTO TMofsi, cuia Awmrepa, cwia JIopeHlla, WHAYKTUBHOCTb
KaTyLIKW, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO II0Jield, Mepuoj, U 4YacToTa
KosiebaHuli B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B Tpoliecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHbIX KojebaHui, (OKyCcHOe pacCcTosiHue W
ONTUYeCKasi CWja JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaTh (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, MX 0003HaUeHWs W eJAVHUIIbI, YyKa3blBaTb
(GopMy/ibl, CBA3BIBAIOLME [IAHHYI (PU3MYECKYyI0 BeJUYMHY C JIpYTUMH
BeJIMUMHAMUY;

OMUCHIBAaTb H3YyU€HHble KBAaHTOBbIE SIBJEHUSI U TMPOLIECChI, MCMOJIb3YS
(¢ur3nUecKre BeIUUYMHBI: CKOPOCTb 3JIeKTPOMAarHWUTHBIX BOJH, JJIMHA BOJIHBI U



YyacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIepPUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, MpPW OIMCAaHWW T[PaBUJIbHO TPAKTOBaThb (DU3MUYECKHUH CMBbIC
WCII0/Ib3yeMbIX BeUUMH, UX O0003HaueHWs] W eJ[MHHIIbI, yKa3biBaTh (POPMYJIbI,
CBsI3bIBAlOIME [IlaHHYH0 (U3UUECKYIH0 BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nueckue
3aKOHBI Y TIPUHITUIILL: 3aKOH OMa, 3aKOHBI 110C/Ie/I0BaTe/IbHOTO M Tlapasiie/IbHOro
coe/lMHEeHUs TIPOBOJIHUKOB, 3aKOH [[koynsi—/leHIla, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKIMHY, 3aKOH MPSIMOJMHENHOT0 pacnpoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUst
CBeTa, 3aKOHbI Mpe/ioOM/IeHHs CBeTa, ypaBHeHMe ODuHIITelHa A1 GoTto3ddekTa,
3aKOH COXpaHeHMs HepruM, 3aKOH COXpaHeHUs WUMIY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOT0 3apsijia, 3aKOH COXpaHeHUsl MacCOBOT0O uuMcJjia, TOCTy/aThl bopa,
3aKOH Pa/IM0aKTUBHOIO PAcra/ia, Mpy 3TOM pa3/MyaTh CJI0BECHYIO (hOPMYJIHMPOBKY
3aKOHA, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpeJie/iSiTh HallpaB/ieHWe BeKTopa WHAYKI[MYM MarHUTHOTO T10J1si TIPOBOJHUKA
C TOKOM, CU/Ibl AMriepa U cuiibl JIopeHiia;

CTPOUTb U OIMCBhIBaTh H300pakeHHe, CO3JaBaeMoe TUIOCKMM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThI TI0 MCC/Ie/IoBaHUI0 (DU3UUeCKUX SIBJIeHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dbopmynvpoBath TipobsieMy/3ajauy UM TUMOTe3y YyueOHOTO 3KCIepUMEHTa,
cobupaTh YCTAaHOBKY U3 IpeJjIoyKeHHOTro 000py/j0BaHus, TPOBOJUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeJIMUUH, TIPU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TTOTrPelHOCTel U3MepeHUl;

WCCeloBaTh  3aBUCUMOCTH  (DM3UUECKMX BeJMYMH C UCMO/b30BaHUEM
MPSIMBIX U3MEPeHMi: TPU 3TOM KOHCTPYWPOBaThb YCTaHOBKY, (DUKCHMPOBATh
pe3y/ibTaThl TOJIyUeHHOW 3aBUCHMOCTU (PU3NYECKUX BeJWUYUH B BUZe TaOIML] U
rpauKoB, /iesiaTh BHIBO/IBI TI0 pe3yJ/ibTaTaM HCC/e/I0BaHuS;

cobmoiaTh MpaBr/a 0e30MacHOTO TPyZa IIPU MPOBeZeHUU MCC/IeZloBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W TTPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHeM H3MepHUTe/IbHBIX YCTPOUCTB U /1abopaToOpHOTo
obopyoBaHUS;

pelllaTb pacuyéTHble 3a/laud C SIBHO 3aJlaHHOW (hU3UUeCKOol MO/esblo,
WCI0JIb3ys (hr3uueckre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/ui3a yC/IOBUs 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIAeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble [ eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TI0JTyUeHHOT0 3HaueHus (PU3UUecKoi BeJIMUMHBbI;

pelllaTh KaueCTBEeHHbBIE 33/]aUM: BLICTPAUBATh JIOTMUECKA HEITPOTHBOPEUHBYIO
I[ETIOYKY PacCy)KIeHHWH C OIOpoi Ha W3y4yeHHbIe 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3rueckue siBJIeHNS;

WCTIO/Ib30BaTh ~ TPU  pellleHMM  yueOHBIX  3afau  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [I/Isl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIpeTal[in
Y TIpe/ICTaB/IeHHsT yueOHOW U HayUYHO-TIOMY/ISIPHOM MH(OPMAaLUH, TI0/TyUeHHOU U3
Pa3MUYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBATh TI0yuaeMy0 UH(OpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  JIEMCTBUSI MAIlWH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/inyaTh yC/IOBUSI MX 0€3011aCHOr0 MCII0/Ib30BaHUS B TIOBCEIHEBHOM
YKU3HU;

MIPUBOJUTH TIPMMEPbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY)Karolllero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHWS M0 (PU3MKe B TMOBCEAHEBHON KU3HU
J71si obecrieueHns1 0€30MaCHOCTH MPU 00pall[eHHuH C TIPUOOpaMH M TeXHUUeCKHUMH
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIFO[IeHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karoller cpe/ie;

paboTtatb B TpyIIle C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TpyNmbl, palMOHANBLHO pacTpefensaTb O00sS3aHHOCTH W
TJIaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYalUsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/[OT0 M3 YUYaCTHUKOB I'PYIITIBbI B PEIlIeHHe pacCMaTpUBaeMOl Mpo0/IeMBbI.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJ/IeKTPOHHbIe
HaumMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/IbHBIE
paboTbI e paboTbI
pecypchbl
Pazgen 1. PU3NUKA 1 METO/JbI HAYUYHOI'O IIO3HAHUSA
1.1 ®usrKa U MeTobl HAYUHOT O TTIO3HAHUSA 2 bubmorexa OK
' A y https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 2
Paszpen 2. MEXAHHUKA
bubnuoreka IIOK
21 Kuremariika > https://m.edsoo.ru/7f41b{72
bubmioTeka LIOK
2.2 Hunamika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
Wtoro no pa3zpeny 18
Pazgen 3. MOJIEKYJ/IAIPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOUN 9 1 Bubmioreka IIOK
' TEeOpHH https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BellleCTBa. 5 Bubmuoreka LIOK

@®a30Bble nepexo/bl

https://m.edsoo.ru/7f41bf72
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Wtoro no pa3speny

24

Paszpen 4. OJIEKTPOJJMHAMMHMKA

- nerpocamika 10 o o Ti 172
40 ITocTosiHHBIN 3/1eKTpUYeCcKUi TOK. TOKU B 1 Bubmoteka LIOK
Pa3IMYHBIX Cpeflax https://m.edsoo.ru/7f41bf72
Wtoro no pa3speny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | TIpakTHuecKue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Paszpen 1. OJIEKTPOJJUHAMUKA
11 MaruuTtHoOe 1oJjie. D/IeKTpOMarHuTHast 1 1 3 bubmmoreka LIOK
' UHIYKLYST https://m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 11
Paszpen 2. KOJIEBAHUA U BOJ/IHBI
21 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bbubmoteka IIOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97¢
29 MexaHuyeckue U 3J1eKTpOMarHUTHEIe 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrka 10 3 Bubmiorexa OK
https://m.edsoo.ru/7f41c97¢
Wroro nio pasgeny 24

Pa3zen 3. OCHOBBI CITIEIIAJIbHON TEOPUN OTHOCHUTE/IbHOCTH

31 OcHOBBI CrielaNbHON Teoprun 4 1 Bbubmmoreka IIOK
OTHOCUTEe/ILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pasgemny 4
Pa3pen 4. KBAHTOBASI ®U3NKA
4.1 OneMeHThbl KBAaHTOBOMW ONTUKHU 6 Bubmmorexa TIOK

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

- Crpoctne arows ) https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s1po 5 Bubmoteka IJOK
https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMWHA 1 ACTPOPU3UKHN

bubmmoreka LIOK

5.1 OneMeHTbl aCTPOHOMUM U aCTPO(PU3UKU 7 https://m.edsoo.r/7f41c97c
Wtoro no paspeny 7
Pa3pen 6. OBOBIIAROIIEE ITIOBTOPEHUE

61 | OSoSuaougee nosropene ‘ s et tsicsr
Wtoro no paspeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMUECTBO YACOB I10 I[TPOT'PAMME 68



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

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIEe
Jara
Ne uucdpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
pabdoThI paboThI A
pecypchl
®du3uKa — Hayka o IIpUpoze.
1 Hayunbie MeTZ bl HOSHEFHI/'IHH 1 BuGmiorexa [JOK
y A https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mupa
Posib 1 MecTo pU3MKH B

? (hopMHpOBaHNUY COBPEMEHHOU 1 bubmmoreka IIOK
Hay4YHOW KapTHUHBbI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUEeCKOH JeaTe/TbHOCTH JII0/ler
MexaHUUecKoe IBIDKEHHE.

3 OTHOCUTE/NIBHOCTL MeXaHUYeCKOI o 1 Bbubmioreka IIOK
nBrxeHus. [lepeMelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMOJIMHEHOe 1 Bbubmioreka IIOK
JBIDKeHue https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe TIPSIMO/TMHEeHOe 1 bubmumoreka LIOK
JBUKeHue https://m.edsoo.ru/ff0c372e

5 CBobojHoe miazieHue. Y CKOpeHre 1 bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUST https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKeHUe.

7 [Br>keHre MaTepUalbHOU TOUKH 10 1 Bubmiorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHLMT OTHOCUTeNbHOCTH ["anmes. 1 Bubmioreka IIOK



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

NHuepranbHble CUCTeMbl OTCYeTa.
[TepBbiii 3akoH HbtoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpyHuumn

bubmmoreka IIOK

9 CyIiepno3uLuu cus. Bropol 3akoH
yrep 1 P . https://m.edsoo.ru/ff0c3be8
HeroToHa [/151 MaTepuasbHOW TOUKU

10 Tpetunii 3akoH HeroToHa f/151 Bbubmoreka IIOK
MaTepHa/bHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cunia

bubmoTeka 1IOK
11 TsbKecTu. ITepBasg KocMUueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuia ynpyrocty. 3akoH I'yka. Bec bubmuoreka LIOK
Tesna https://m.edsoo.ru/ff0c3e18
Cuia Tpenus. Koag@uiieHT TpeHusl.

13 Cua CEH OTI/IBneI?Hq:I 1? 151 BI/I)?(EHI/II/I BuGmiorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
Tesa B JKUJKOCTU WUJIY rase
[TocTynaresnbHOe ¥ BpaljaTe/bHOe

14 JIBIKeHWe abCoJTIOTHO TBEPZOrO Tea. bubmmoreka IIOK
MowmeHT cubl. [11edo cunel. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJOro Tesla
Vmnynibc MaTepranbHOM TOUKH,

15 CUCTeMbl MaTepUabHbIX TOUEK. Bubmioreka IIOK
MmrtyibC cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VMITy/IbCa. PeakTUBHOe [IBU)KeHNe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuneTtnueckast sHeprus MaTepyuajbHON bubsmoreka IIOK
Touku. Teopema 06 U3MeHeHUU https://m.edsoo.ru/ff0c4502
KWUHEeTUYeCKOW SHeprumn

17 [MoTeHIMabHAsE SHEPIVL. Bubmroreka IIOK



https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c41a6
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[ToTeHuManbHAas SHEpPrys yOpyro
JlebopMHUPOBaHHOM TMPY>KUHBI.
[MoreH1ManbHast SHeprus Tesia BOJIU3U
MOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToTeH1MabHBIE U HETIOTeHLIMaIbHbIe
cusibl. CBsI3b pabOTHI
HeroTeHLIMaIbHBIX CUJI C U3MeHeHUeM
MeXaHU4YeCKOW S3Hepruu CUCTeMbI TeJl.
3aKOH CcOXpaHeHUs MeXaHU4YeCKOM
SHEpruu

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JTaboparopHasi pabota
«MccnepoBanue CBs3u pabOThI CHITBI C
M3MeHeHHeM MeXaHWUeCKOW SHepPTryun
TeJla Ha TIpUMepe PaCTSDKeHHUS
PE3MHOBOTO >KI'yTax»

20

KoHntposbHast paboTa 1o Teme
«Kunemaruka. [JiHaMuka. 3akOHbI
COXPaHEeHHsI B MeXaHUKe»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHbI€e TIOI0KEeHHS1 MOJIEKY/ISIPHO-
KUHEeTUUeCKou Teopuu. bpoyHoBCKoe
nBwkenue. Iuddysus

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXeHUs U
B3aUMO/,eMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
Y TBEPIBIX TeJ

23

Macca mosnekyn. Konuyectso
BelriectBa. [loctosgHHasa ABorazipo

24

TernioBoe paBHOBecue. TemrepaTypa



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

U eé usmepenue. Illkana Temrieparyp
Lenbcus

Npeanshbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbGcosoTHast Temriepatypa Kak Mepa

%6 Cpe/iHell KWHeTUYeCKOM SHepruu bubmmoreka LIOK
[IBIJKEeHUs MOJIeKyJ/l. Y paBHeHue https://m.edsoo.ru/ff0c511e
MengeneeBa-KnanelipoHa

27 3akoH [laibToHA. ['a30Bble 3aKOHbI
JlaboparopHast paboTa

)8 «VccnenoBanye 3aBUCUMOCTH MEXIY
rapamMeTpamu COCTOSIHUS
paspe’kKeHHOro ras3a»

79 W3ornporieccel B ueaabHOM rase u Ux bubmmoreka IIOK
rpaduyeckoe npe/icTaB/ieHHe https://m.edsoo.ru/ff0c570e
BnyTpeHHsis sHeprus
TePMOJUHAMUUYECKON CUCTEMBI U

30 crioco6rl eé nu3MmeHeHusi. Konvuectso Bubmioreka LIOK
TeTUIOThI U paboTa. BHyTpeHHSss https://m.edsoo.ru/ff0c5952
SHeprust OZJHOATOMHOT'0 U/leaslbHOr0
rasa

31 Bupe! Tenionepesaun Bu6nmorexa TIOK

https://m.edsoo.ru/ff0c5c36
Y nenbHas TerioéMKOCTh BellleCTBa.
32 KonnuecTBo TenioTsl rpu Bubmaorexa OK
. https://m.edsoo.ru/ff0c5c36
Teruionepeaue. AmabaTHbIN MpoLecc
13 [TepBrIii 3aKOH TEPMOZAVHAMUKU U €r0 Bubmioreka LIOK

MMpUMEHEHHKE K U30IIpoLeccamMm

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

HeobpaTumocTh MpoLjeccoB B

bubmmoreka IIOK

34 nipupo/ie. Bropoii 3akoH
PUPOAE. BT0D https://m.eds0o.ru/ff0c6230
TepMOJWHAMUKYU

35 [Mpunuun gevicteus u KI1/ TernioBoi bubmmoreka IIOK
MallWHbI https://m.edsoo.ru/ff0c600a

36 Dukn Kapxo u ero KII/I

37 OKoJioruueckrie mpobIeMsl
TeI/I03HepPreTUKU

38 O6ob6maronuii ypok «MoJieKyasipHast bubmmoreka IIOK
(u3uka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtposnrHast pabora o Teme

39 «MonekynsipHasi pusvika. OCHOBBI BuGmiorexa [JOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TepPMOJAWUHAMUKI»

40 [Tapoobpa3oBaHue U KOHZeHCaLUs. Bubmioreka LIOK
Ncnapenve v kurneHue https://m.edsoo.ru/ff0c63b6
A6comoTHast 1 OTHOCUTE TbHAS

41 BJ/I&YKHOCTh BO3AyXa. HachklllleHHbIN Bubmaorexa OK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpucranimyeckue u

4 amop@Hble Tena. AHU30TPONUS Bubmoreka LIOK
CBOMCTB KpucTauioB. JKnujkue https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHble MaTepHUallbl
[1naBneHue u KpucTaIM3aLus.

bubmoTeka LIOK
43 Y penvHad TeruioTa riaBeHus.
https://m.edsoo.ru/ff0c6708
Cybmmarius
bubmoTeka LIOK
44 YpaBHeHHe TeryioBoro bamaHca
DABHEHHE TEIIoBoT nlan https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLys Tesl. JeKTpUUeCKUt bubmoTeka LIOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

3apsiZi. [lBa BU/ia 3/1eKTPUUYECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBO,Z[HI/IKI/I, AUDJIEKTPUKU U

46 [I0JIYTIPOBOJHUKHN. 3aKOH COXPaHeHUs Butmzorexa HOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
3/1eKTPUUECKOro 3apsifia
BsaumogericTBue 3aps0B. 3aKOH
47 Kynona. ToueuHbIi 3/1eKTPUUECKUH EuGmiorexa HOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsf
Harnpsok€HHOCTB 3/1eKTPUYeCKOro
48 niosig. [IpyHLMn cynepnosuyuu Bbubmioreka IIOK
3JIeKTPUUECKUX Tosen. JInHuu https://m.edsoo.ru/ff0c6df2
HanpsyKEHHOCTU
PaboTa cu 3/1eKTPOCTaTHYeCcKOro
49 nnosid. ITorenumarn. Pa3HocTts Bubmiorexa LIOK
) Har. https://m.edsoo.ru/ff0c6f00
TOTEeHLUaIoB
IIpoBOIHUKY U TWU3I€KTPUKU B
POBOA A P bubmioTeka LIOK
50 3/71eKTPOCTaTUUECKOM TI0JIe.
https://m.edsoo.ru/ff0c7018
dusnekTpruyeckasi TPOHUL[aeMOCTh
bubmioTeka LIOK
51 DJIEKTPOEMKOCThL. KOoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
OJIeKTPOEMKOCTD IJIOCKOTO
52 KOHZeHcaTopa. DHeprus 3apsoKeHHOoro Bubmiorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/IeHcaTopa
£3 JTaboparopHasi pabota "V3mMepeHue
3/1IeKTPOEMKOCTU KOHleHcaTopa"
[TpuHLMI AeMCTBYS U TIpUMEeHeHre
54

KOH/IEHCaTOPOB, KOMMMPOBA/ILHOTO
anrapara, CTPyMHOr0 IpUHTepa.



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

OneKTpocTaThyeckKas 3alura.
3a3zemMsieHre 371eKTPOrprubopoB

55

OneKTpUYeCcKuH TOK, yCJIOBUS ero
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cuia Toka. HarpskeHue.
Conporturienue. 3akoH Oma st
ydacTKa Lienu

56

[TocnepoBatenbHOe, MapasviesibHOe,
CMeIIaHHOe COoeMHeHe
MPOBOAHUKOB. JlTabopaTtopHast paboTa
«/I3yueHure CMeIIaHHOTO COeZIMHEHUS
PEe3UCTOPOB»

0.5

Bubmioreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTh 3IeKTPUYECKOTO
TOKa. 3akoH [Ixoys-JleHua

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOTHOW (3aMKHYTOW)
3/1eKTpruYeckou 1ernu. Kopotkoe
3ambikaHue. JlaboparopHast paboTa
«M3mepenue 3/]C UCTOUHUKA TOKA U
€ro BHYTPEHHero CONpOTUB/IEHUSI»

0.5

bubmoTeka LIOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epsHbii1 ypok. KoHTposbHas
pabora o Teme "DjieKTpoAHaAMHKA" /
Bcepoccuiickasi mpoBepouHast paboTta

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c8c56

60

OO6o061maronui ypok
«DJIeKTpo[JUHaMUKa» / Bcepoccuiickast
rpoBepouHasi pabora

bubmioTeka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpoHHasi MPOBOIMMOCTh TBEPABIX
MeTaJIOB. 3aBUCUMOCTh
COTIPOTUBJIEHUS] METAJITIOB OT



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c88be

TeMIiepaTypbl. CBepXInpoBOAUMOCTb

62 OneKTpUYecKuii TOK B BaKyyMe. 1
CBoliCTBa 3/IEKTPOHHBIX ITyUKOB
[TomynpoBoAHUKH, MX COOCTBEHHas! U

63 TIpUMecCHast TPOBOAUMOCTb. CBOMCTBA 1 Bubmioreka IIOK
p—n-nepexoza. IlonyrnpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
nprUOOpPBI
ONeKTPUYeCKHH TOK B paCTBOpax 1

64 pacIiiaBax 3/IeKTPOJIUTOB. 1 Bbubmoreka IIOK
OJIEKTPOJIMTUYeCKast JUCCOLaLMs. https://m.edsoo.ru/ff0c82ba
OneKTpo/v3
OneKTpUUecKUi TOK B rasax.

65 CamocTosiTe/TbHbIN U 1 bubmmoreka LIOK
HeCaMOCTOSITe/IbHBIN paspsz. MoHus. https://m.edsoo.ru/ff0c84ae
[Tna3ma
OnekTpUUyecKre NMpruOopsI U

66 yCTPOICTBA U UX MPaKTHUUeCKoe 1 bubmoTeka LIOK
npumMeHeHue. [TpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH
KonTtposnbHast pabora o Teme

67 «DnekTpocratuka. IlocTosiHHBIN 1 Bubmioreka LIOK
3/1eKTpUUecKuii Tok. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMyHbIX Cpejax»

68 Pe3epBHbIi ypok. O606MIaroIHii YpoK 1 bubmmoreka IIOK
o TemaMm 10 ksiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
No Jara uudpoBbie
Tema ypoka KonTposbubie | IIpakTHuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
paboTbI e paboTbI
pecypchbl
[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/IeICTBMe. MarHuTHoe ToJie. 1 bubmmoreka IIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHOW UHYKLIUU
MarsuTHOe I1071e [IPOBO/HUKA C

9 TOKOM. OnbIT OpcTesa. 1 bubmoreka LIOK
B3auMogeiicTBre TTPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 bubmmoreka LIOK
MarHUTHOI'O M10JI KaTYIIKK C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOTO T10JI Ha
NIPOBOJHUK C TOKOM. Cuia AMriepa.

4 JlabopaTopHast pabora 1 1 Bubmoreka LJOK
«VccnenoBaHue 1eCTBUS https://m.edsoo.ru/ff0c9ac0
TIOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM»

[elicTBre MarHWTHOTO TT0JI Ha

5 JBIDKYILYIOCA 3aPSDKEHHYIO YaCTULLy. 1 bubmoteka LIOK
Cwuna Jlopentja. Pabora cumbl https://m.edsoo.ru/ff0c9df4
JlopeHyja
OJIeKTpOMarHuTHas UHAYyKuus. I1oTok

6 BEKTOPa MarHUTHOM nHAyKimu. DIIC 1

VHAYKLUMWA. 3aKOH 3JIeKTDOMarHUTHOU



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

uHaykiyu Papajest

JlabopaTopHasi paboTa
«/ccnenoBaHue sIBIeHUS
3/IEKTPOMAarHUTHOM UHYKI[AW»

bubmmoreka IIOK
https://m.edsoo.ru/ffOcal50

NHyKTUBHOCTS. fIB/1eHKe
caMorHAyKUuU. D/1C caMOUHAYKLMH.
OHeprusi MarHUTHOTO I10J/151 KaTYIIKU C
TOKOM. DJIeKTPOMarHUTHoOe I1oJie

bubnmroreka LJOK
https://m.edsoo.ru/ff0ca600

TexHUuecKre yCTPONCTBA U UX
NIpYMeHeHUe: TIOCTOSIHHbIe MarHUTHI,
3/1IeKTPOMAarHuThl, 3JIeKTPO/|BUTaTelIb,
YCKOPHWTE/N 37IeMeHTapHbIX YaCTHLI,
VH/IyKL[MOHHasl 1eYb

10

O6o611aronuit ypok «MarHuTHoe
riose. D/IeKTPOMarHUTHAs UHAYKIHSD»

bubmoreka LJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe TioJie.
OneKTpoMarHuTHasi UHAYKLUS»

bubmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CB0bo/iHBIE MEXaHUUECKHe
KosiebaHus1. ['apMoHHUYeckue
KomnebaHus. YpaBHeHHE
rapMOHHMUECKUX KOJIeOaHMH.
[IpeBpaliienie 3HEPTUA

bubnuoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnepoBanue 3aBUCMMOCTH
repro/ia Majbix KonebaHui Tpy3a Ha
HUTU OT JJTUHBI HUTH U MaccChl rpy3a»

14

KosnebaTenbHeiii KOHTYp. CBOOOHBIE

bubmoreka IIOK



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

3JIEKTPOMAIHHUTHBIE KoJie0aHus B
naeajibHOM Kojie0aTe/TbHOM KOHTYpe.
Amnanorus MeX1y MeXaHUUeCKHMHU U
3JIEKTPOMAarHMUTHBIMH KOJIe0aHUSIMU

https://m.edsoo.ru/ff0cb820

15

®opmysia ToMcoHa. 3akoH
COXpaHeHUs SHePryuy B UjiealbHOM
KoJsiebaTeslbHOM KOHTYpe

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpeacraBieHue O 3aTyXaroOIIUX
KosieOaHusX. BbIHYX/1eHHbIe
MexaHHuuecKue KojebaHus. Pe3oHaHc.
BbIHY>X/]eHHBIE 37IeKTPOMAarHUTHbIE
KojlebaHUus

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOUAA/IBHBIN
repeMeHHbIN TOK. MOIIHOCTD
TepeMeHHOr0 ToKa. AMIIUTYJHOe U
JeMCTBYIOLLlee 3HaUeHWe CHJ/Ibl TOKa U
HarpsbKeHust

bubmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancgopmarop. [Ipor3BozcTBO,
riepeziaua u orpebieHue
3/1IeKTPUYECKOU SHepruu

19

YCTpPOWCTBO U MpakTUUYeCcKoe
NIpYMeHeHHe 3/IeKTPUYeCKOro 3BOHKa,
reHeparopa rnepeMeHHOI0 TOKa,
JIMHUH 371eKTporiepejayd

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

20

JKOJIOTUUECKHe PUCKU TIPU
TIPOU3BO/ICTBE 3JIEKTPO3HEPIUH.
KynbTypa ncnons3oBanvs
5JIEKTPO3HEPrUU B NOBCEHEBHOU
JKUA3HU



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

MexaHnueckre BOJIHBI, ydj10BuUsd

pacripoctpaHenusi. [lepuoz. CKopocTb

bubnmoreka IIOK

21
pacrnpoCcTpaHeHus U JAJIMHA BOJIHbI. https://m.edsoo.ru/ff0cca54
[TonepeuHsle ¥ IPO/OJIbHBIE BOJTHbI
2 3ByK. CKOpPOCTb 3ByKa. [ pOMKOCTB bubmoreka IIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
23 cBoiicTBa U ckopocTs. Lllkana bubmiorexa OK
P ' https://m.edsoo.ru/ff0ccfe
3/1eKTPOMarHUTHBIX BOJIH
[TpuHLMIIBI paiOCBSA3U U
24 TesieBUZieHVs. PasBuTure cpejCTB
cBa3u. Papguosiokanus
oe KontposneHast pabora «Konebanus u bubmoteka LIOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
26 CBeTa B OJJHOPOJHOM cpefie. bubnuoreka IIOK
ToueuyHbIM UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpakeHus cseTa. ITocTpoeHue Bubmiorexa [JOK
P L P https://m.edsoo.ru/ff0cd4e0
1300pa’keHU B TJIOCKOM 3epKajie
[Ipenomnenue ceta. [TonHoe
)8 BHyTpeHHee oTpakeHue. [Ipesie/ibHbIN bubmioteka LIOK
YI'0J1 IOJTHOTO BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpakeHusl
79 JlabopaTopHast pabota «V3mepeHue bubmoreka LIOK
TOKasareJsid [peioMJIeHUs CTeKJ1a» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [TocTpoeHue n300pakeHui B bubnuoreka IIOK



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

mH3e. @opMysia TOHKOU JTMH3HI.
YBennyeHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopHast paboTa

31 «HWccnenoBanue CBOMCTB
1300pakeHUM B TMH3aX»
Hucnepcus ceeta. C0XXHBIN COCTaB
1 6enoro ceeta. I]BeT. JlabopaTopHas
pabora «HabsrozieHre gucnepcuu
cBeTa»
33 NuTepdepentus ceeta. Audpakiys Bubmmoreka [IOK
ceta. JJudpakiioHHas peléTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTHL CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonsipusaryis cBeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckue IPUOOPHI U yCTPOWCTBA U
yCJIoBUSI UX Oe3011acHOTrO TIpUMeHeHust
['paHUIIbl TPUMEHUMOCTH
36 KJ/IacCMUeCcKor MexaHUKHU. [TocTynarsl bubmioteka LIOK
criel[MaabHON TeOpum https://m.edsoo.ru/ff0cf862
OTHOCUTEJTbHOCTH
OTHOCHTENBHOCTh OJHOBPEMEHHOCTH.
37 3ame/yieHre BpeMeHHU 1 COKpallleHue Bubmaorexa [JOK
A p parti https://m.edsoo.ru/ff0cfa42
JJTHBI
OHeprusi U UMITyJ/IbC PeJIAITUBUCTCKON
38 yacTullbl. CBsI3b MacChl C SHEPTUeN U bubmorexa OK
HeL. p https://m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHeprus MoKost
KonTtponbHas pabora «OnTHka.
. bubnmoreka LJOK
39 OCHOBBI CIlerjuaaIbHOM Te0puur

OTHOCUTE/TBbHOCTU»

https://m.edsoo.ru/ff0cf6f0



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

®oToHbl. Popmyna [1naHka. JHeprus

bubnuoreka IIOK

40
Y UMITy/IbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIIe0OBaHUe Eu6 LIOK
nbMoTeka
41 .0 A.T.
porosppexta. Ombirs! https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (poTO3(PeKTa. Y paBHeHUe
42 BﬁHHJTegHa nq;q)cbOToacbcEeKTa Bubmiorexa [JOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuua» ¢otosddexTa
[Hasnenuve ceera. OnsbiTel I1. H.
43 JlebeneBa. XMMHUeCKOe IeCTBHE Bubmorexa [JOK
AcRd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHHUuecKue yCTPONCTBa U
MpaKTUUeCcKoe NMpUMeHeHue:
44
¢dboTo3/1eMeHT, POTOAATUUK,
co/iHeuHast OaTapes, CBeTOIUO]
45 Perenvie 3az1au o TeMe «3J1IeMeHThI Bubmoteka LIOK
KBAaHTOBOM OITTUKI» https://m.edsoo.ru/ff0d0302
Mogens aToma TomMcoHa. OnbIThI
46 Pesepdopja mo paccessHUIO -UacTH Bubmotexa IOK
PDOPA P t https://m.edsoo.ru/ff0d091a
[TnaHeTapHasi Mojie/ib aTOMa
bubnuoreka IIOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
N3nyuenue v noroijeHre (hOTOHOB
48 1y I/I}ll'le exoze aTOM&LlLI co H:)I;O OBHS Bubmotexa IOK
P PEXOA . A yp https://m.edsoo.ru/ff0dOafa
SHepruu Ha Apyroul. Buzpl crieKTpoB
BosiHoBBIE cBoiiCTBa yacTul]. BomHbI
. N bubmoreka LIOK
49 ne Bpotins. KoprnyckyisipHo-

BOJIHOBOM iyasm3M. CIOHTaHHOe U

https://m.edsoo.ru/ff0d0ca8



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

BBIHY>KIE€HHOE N3/Ty4YeHHre

50

OTKpBITHE PaZiMOaKTUBHOCTH. OTBITHI
Pesepcdop/a 1o onpe/ie/ieHU0 COCTaBa
PaJJM0AKTUBHOIO U3TyUeHHsT

bubmioteka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, beta-, raMma-
v3nyueHus. BivsHue
PaZiIM0aKTUBHOCTH Ha >XUBbIE
OpraHu3Mbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnag,.
DJIeKTPOHHBIN 1 TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyenue

bubmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSA3U HYK/IOHOB B sifipe.
SAnepHble peakuyu. S nepHsii
peakTop. [1po6siembl, TIepCIIeKTHBHI,
5KO0JIOTMUeCKUe acIeKThl siZlepHOM
SHepreTUKu

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

54

DyieMeHTapHbIe yacTUllbl. OTKpBITHE
no3uTpoHa. MeTozbl HabJMojeHus U
perucTpanyy 3jeMeHTapHbIX YaCTHUL].
Kpyrsiii cton «®yHgaMeHTaIbHbIe
B3auMozencTBusl. EAMHCTBO
¢bur3ruecKoi KapTUHBI MHUPa»

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

55

OTarnbl pa3BUTHsS aCTPOHOMUH.
[TpukiaziHOe ¥ MUPOBO33pEHUECKOe
3HaueHue acTpoHOMUU. Bup
3Bé3HOr0 Heba. Co3Be3zus, IpKue
3BE3/Ibl, TUIAHETHI, UX BUJUMOE
nBwkeHue. ColHeUHasi cCCTeMa



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

56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHeprun CoJsiHIa U 3BE3]

57

3BEé3/Ibl, UX OCHOBHBEIE
XapaKTepUCTUKU. 3BE3/IbI TJITaBHOU
roc/iefioBaTelbHOCTH. BHyTpeHHee
cTpoeHue 3Bé3/. CoBpeMeHHbIe
TIpe/ICTaB/IeHUsI O TIPOUCXOXKI€HUH U
sBosiroLy CoHLIA U 3BE3]

58

Mneunsiii [Tyte — Hama ["anaktuka.
[Tonoxxenue u aBrkenue CosHLa B
lNanakTtuke. I'aakTuky. YépHble
JBIPBI B 1pax rajakTHUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosibLoro B3peiBa.
PenvikToBOE M3nyueHue.
MeTtaranakTHKa

60

HepewienHsie mpo6/ieMbl aCTPOHOMUH

61

KonTtposnbHast paboTta «DJieMeHThbI
aCTPOHOMUU U aCTPOPUIUKU»

62

O6o06mmarotuit ypok. Ponb pusuky u
aCTPOHOMUH B SKOHOMHUYECKOH,
TeXHOJIOTMUECKOH, COI[Ua/IbHOM U
3THUYeCKOM cdepax JesTeTbHOCTH
yesioBeKa

63

O6o6maroiiuit ypok. Ponb u MecTo
(bU3KMKKM U aCTPOHOMUH B
COBPEMEHHOW HayUHOUW KapTHHE MUPa

64

O6o6maroruii ypok. Pomb




¢dur3uueckoit Teopuu B GOpMUPOBAHUU
ripe/iCTaB/eHU 0 (U3MUeCcKoi
KapThHe MHUpa

O6o6muaroiiuii ypok. Mecto
¢u3nuecKoil KapTUHbLI MUpa B 0011IeM

65 1
pSZly COBpEMEHHBIX eCTeCTBeHHO-
HayUHbIX Npe/iCTaB/IeHHI O NIPUPO/ie
66 Pe3epBHbIi1 ypok. MarHuTtHoe mose. 1
OneKTpOMarHWTHasi MHAYKLUS
Pe3epBHbIi1 ypok. OnTrka. OCHOBBI
67 crieljaJbHOU TeOpuun 1
OTHOCUTE/IBHOCTH
Pesepnbii ypok. KBanToBast pusuka.
P yp ¢ bubmoteka LIOK
68 OJ1leMeHTbl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpodU3UKU
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/ILHOM ITPOI'PAMMBI

10 K/TACC

Kopg
NpoBepseMoro
pe3y/jbTara

IIpoBepsieMble NMpeMEeTHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 001ero 00pa3oBaHus

10.1

[eMoHCTpUpOBaThL Ha TpUMepax pojb W MeCcTo (U3MKHA B
dbopMHpOBaHWY COBpeMEHHOW HayuHOW KapTWHbI MHMpa, B pPa3BUTHHU
COBpeMEeHHOM TeXHUKHU U TeXHOJIOTUM, B TIPAKTUUECKOH [eATebHOCTH

Jrofien

10.2

YuuTbIBaTh TPaHULIbl IPUMEHEHHUsI U3YUYeHHbIX (PU3NUYeCKUX MOZesiel:
MaTepua/ibHasi TOYKa, WHepIMajbHas CHCTeMa OTCYETa, abCOJIIOTHO
TBEpZOe Teslo, U/leaabHbll ra3; MOZe/Nu CTPOeHHs Ta30B, XKUAKOCTeN U
TBEDJBIX TeJ, TOUEUHBIM 3JIeKTPUUECKUM 3apsi[y — TIpU peLleHUU

busnueckux 3a1au

10.3

Pacrio3HaBaTh (u3nUeckue siBieHus (TIPOL[eCChl) U OOBSICHATL UX Ha
OCHOBe 3aKOHOB MeXaHUKH, MOJIeKy/ISIPHO-KWHEeTUUYeCKOH Teopuu
CTpOEHUsI BellleCTBA U  3JIeKTPOAWHAMUKH: paBHOMEpDHOe U
PaBHOYCKOpPEHHOe TpSIMOJIMHEHHOe ABW)KeHWe, CBOOOZHOe TMa/ieHue
Tes, [BWKEHWe TI0 OKDPY>XHOCTH, WHEpPIHs, B3auMOIeHiCTBUE TeJT;
muddys3usi, OpOYHOBCKOe [IBW)KeHUE, CTPOeHHe JKUAKOCTed U
TBEPABIX  TeJ, UW3MeHeHHe 00béMa Tel TIPU  HarpeBaHWH
(ox/axk/ieHWH), TeIJIOBOe paBHOBeCcHe, HCIapeHHe, KOHZeHcalus,
TlaB/ieHue, KpUCTa/UyIM3alusl, KWIeHHWe, BJIAKHOCTb BO3/YyXa,
TIOBBIIIIEHYE [IaB/IeHHs Ta3a TIPU ero HarpeBaHWM B 3aKPBITOM COCY/Ie,
CBSI3b MeX/y IlapaMeTpaMH COCTOsSIHHSI Ta3a B H30Mpolieccax;

3/IeKTpU3aLMs TeJsl, B3aUMO/IeHiCTBHe 3apsi/ioB

10.4

OnuceiBaTh MexaHWYeCKOoe [IBIKeHWe, MCMOoIb3ysl (pr3UUYecKue
Be/IMUMHBI: KOOpZAUWHATA, MyTh, MepeMellleHre, CKOPOCThb, YCKOpeHHe,
Macca Te/la, CWla, HWMIY/AbC Tela, KWHETUYecKass SHeprus,
ToTeHIMabHasi 9JHeprus, MexaHWueckass pabora, MexaHWYecKas
MOLIJHOCTb; TIPY OMKCAaHUU NPaBU/IbHO TPAKTOBaTh (M3NUECKUN CMBICI
UCII0/Ib3yeMbIX BeIMUYMH, UX 0003HaueHUs: U eUHULIbI, HaxOAWTb
¢dopmybl, CBs3bIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIMUMHY C IPYTUMH

Be/IMYHaMHU

10.5

OnuchIBaTh HN3yUeHHbI€ TeIlJIOBbIE CBOWMCTBA TeJl U TeIJIOBbIE




SIBJIEHUS], MCIO0JIb3yd (U3MUecKue BeJWUYUHBbL: [aBjeHue rasa,
TeMIlepaTypa, Cpe/lHds KHHeTHYecKas »SHeprusi XaoTH4YecKoro
[BIDKEHUSI MOJIeKyJ, CpeJHeKBaJlpaTU4yHasi CKOpPOCTb MOJEKYII,
KOJIMYEeCTBO  TeIUIOTHI, BHYTPEHHssl SHeprusi, paboTa rasa,
K03 ULIMeHT T0JiIe3HOr0 /elCTBUSI TeIJIOBOrO JBUrartesisi; MpHU
OMKCaHUU MIpaBUIBHO TPaKTOBaTh (r3nueckui CMBICJT
WCTIO/Tb3yeMbIX BeJIMUMH, WX O0003HAUEHUS U eJWHUILIbI, HaXOAWUTb
(dbopMy/ibl, CBSI3bIBaIOLME JaHHYH0 (DU3MUYECKYH0 BEJIMUMHY C APYTUMU

Be/IMYMHAM

10.6

OnuceiBaTh H3yyeHHble 3/1eKTPUUYECKMe CBOMCTBA BeljecTBa U
J/MeKTpUYeCcKue  siBjieHus1  (TIpoLlecchl), UCMOAb3yd  (r3NuUecKue
Be/TUYMHBI: 3/1IeKTPUYECKUM  3apsf, 3/1IeKTpUYeCcKoe  TI0Jie,
HafpsDKEHHOCTb [0/, IOTeHLMas, Ppa3HOCTb IIOTEeHLUaloB; IIpU
OTMCAHWUY TIPaBUJILHO TPAKTOBaTh (PU3NUECKUI CMBIC HUCIO/Ib3yeMbIX
BeJIMUMH, WX 00O03HAaueHUs W eJUHMILbI; YKa3biBaTh (HOPMYJIBL,
CBSI3bIBAIOL[ME  [IAHHYIO (DU3UUECKYI0 BeJUYMHY C JIPYTUMH

Be/IMYHaMU

10.7

aHa/lM3UpoBaTh (U3WUYECKHe TIPOLeCChbl U  SBJIEHHUS, HCIIOJIb3Yys
du3nuecKre 3aKOHbI U TIPUHLIMIIBI: 3aKOH BCEMUPHOTO TAroteHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUs MeXaHWUeCKOW 3Hepruu,
3aKOH COXpaHeHMs1 UMITyJ/ibCa, MPUHLUIT CyTepPro3UL[UU CUJI, TIPUHLUIT
PaBHOMPABUSl MHEPLMAJbHBIX CUCTEM OTCY€Ta; MOJIEKYJISIPHO-
KUHETUYeCKYH0 TeOpHI0 CTPOEeHUs BellleCTBa, ra30Bble 3aKOHbI, CBSA3b
CpeiHeli KUHETHMYeCKOW SHEPruM TeIJIOBOTO [ABWXXEHUSI MOJIEKYJ C
abCOMIOTHOM TeMIiepaTypoi, TepBbIii 3aKOH TEPMOMHAMHKH; 3aKOH
COXpaHeHUsl 3/IeKTPUYECKOIro 3apsfa, 3akoH KysioHa; Ipu 3TOM
pa3nuuaTh C/A0BECHYI (POPMYJMPOBKY 3aKOHa, €ro MaTreMaThyeckoe

BbIDpaXeHHE U YCTIOBUA (FpaHI/IL[bI, O6J'IaCTI/I) NMPpUMEHUMOCTH

10.8

OOBSICHITb OCHOBHBbIE TIDUHIUIBI [JIEMCTBUS MAIllUH, TPUOOPOB U
TeXHUYEeCKUX YCTPOWMCTB; pa3/iuuaTh YC/IOBUS UX 6e30macHOro

HCII0/Ib30BAHHSA B l'IOBCe'Z[HEBHOI\/JI KHW3HHU

10.9

BBIMOMHATE 9KCTIEPUMEHTHI 110 UCC/IeIOBAaHUI0 (PU3UUECKUX SIBJIEHUH U
TIPOLIECCOB C MCIO/Ib30BaHKEM TPSIMbIX U KOCBEHHBIX W3MeDeHUH; 1pu
3ToM (opMynMpoBaTh TpobsieMy (3afauy) U TUMOTe3y y4ueOHOTOo
JKCTIepUMeHTa,  coOupaTb ~ YCTaHOBKY U3 TPeJJI0KeHHOTO

000py/I0BaHusI, POBOIUTE OMBIT U (HOPMYJTUPOBATH BLIBOZBI

10.10

Ocy1iecTBnATh MpsiMble U KOCBEHHble H3MepeHusl (PU3NUecKux

Be€/IMYWH; TIpKU 3TOM BBIGI/IpaTB ONTHMAa/bHBIA CITOCO0 HN3MEPEHHA U




HCII0J/Ib30BaTh M3BeCTHbIE MeTOdbl OLJ€HKHU HOFpEH.IHOCTEﬁ H3Mep6HHﬁ

10.11

UccnenoBaTh 3aBUCUMOCTA MeXAy (U3NUECKUMHU BeJIMUYMHAMU  C
WCTI0/Ib30BaHMEM TIPSIMBIX U3MEpPeHHM; MpHU 5TOM KOHCTPYHMPOBAaTh
YCTaHOBKY, (DUKCUpPOBAThb pe3y/bTaThl TIOJy4YeHHOW 3aBUCHMOCTH
bu3nUeCcKUX BeJIMUWH B BHU/e TaO/UI] U rpadUKOB, [e/1aTh BBIBO/BI 110

pe3y/ibTaTaM UCC/IeJ0BaHUA

10.12

Cobmopare mpaBuia 0e30macHOrO TpyjAa TpH  TIPOBeJEeHHH
WCC/IeIOBaHW B paMKax y4yeOHOro 3KCrepuMeHTa, yueOHO-
MCC/Ie/JOBaTe/IbCKONH M TIPOEKTHOW [IeATeNbHOCTH C KCIIO/Ib30BaHUEM

W3MEepPUTE/IbHBIX YCTPOUCTB U JTabopaTOPHOTO 000PYZOBaHUs

10.13

PellaTh pacuéTHble 3a/lauM C SIBHO 3aJjaHHOM (hHU3UUeCKOW MOJesblo,
WCTOJb3ysl (pU3nyeckre 3aKOHbI W TPUHIUIBI; Ha OCHOBEe aHaau3a
yCJIOBUST  3a/lauyd  BbIOMpaTh  (PU3NUECKYIO MOJEeb, BbIAE/STh
¢bu3nueckre BeJIMUMHBI U (HOPMYJIbI, HEOOXOAMMBIE /ISl e pellleHus],
TIPOBO/IUTh PACUETHI U OIIeHWBATh PeabHOCTh MOJYUYEeHHOTO 3HaueHust

(hr31UeCcKoM BeTMUUHbI

10.14

Pemmatb ~ KauecTBeHHble ~ 3aJauu:  BbICTpaWBaTh  JIOTMUECKU
HelpoTHBOPEUMBYHO LIe[IOYKY PaCcCy’KAEeHHH C ONOpOM Ha U3y4yeHHble

3dKOHBI, 3dKOHOMEPDHOCTH U Q)HSquCKI/Ie ABJ/I€HUA

10.15

Vcnonb3oBaTh TIpM  pellleHWd yueOHBbIX 3aJjau  COBpEMeHHbIe
VH(GOpMalLMOHHbIE TEXHOJIOTUMA [Ji T0MCKa, CTPYKTypHPOBaHUs,
WHTEpHpeTallid U TIPeZCTaB/eHUsT yueOHOW M Hay4YHO-TIOMY/ISIPHOU
vHbOpMaLy, TO/JyUeHHOW W3 pa3/MUHbIX WCTOUHMKOB; KPUTUUECKU

aHa/IM3MPOBATh 10/Ty4aeMyto HH(OPMaIHio

10.16

[TpuBoAWTL TIpUMEpHI BKJ/IaZla POCCHUMCKUX U 3apyOeXKHBIX yUEHBIX-
¢U3UKOB B pa3BUTHE HayKH, OOBSICHEHHe IPOLIeCCOB OKPY’Karolllero

MHDAa, B PAa3BUTHUE TEXHUKU U TeXHOJIOTUM

10.17

Hcronb30BaTh TeOpETUYECKHE 3HAHUS MO (U3MKe B TOBCEIHEBHOM
JKU3HU 7151 obecrieueHust 6e30macHOCTH TpU obOpailleHrH ¢ pubopamu
U TeXHUYECKUMU YCTPONCTBaMH, [jII COXPAaHEHWs 3/I0pPOBbS U

cobsir0ieHrst HOPM 3KOJIOTHYeCKOTO MOBe/IeHUsT B OKpYKarolleit cpejie

10.18

PaboTath B TpyIIe C BBINOJHEHUEM pPa3/IMUHBIX COLMATBLHBIX POJIeH,
IUVIaHUPOBaTh  paboTy  Trpynmbl,  palMoOHAJBHO  PacIpefessiTh
00513aHHOCTU U TUJIAHUPOBaTh JesTeNbHOCTh B HeCTaHJApTHBIX
CUTyalLUsiX, aZileKBaTHO OL|€HMBaTh BKJaJ, KaXKJOTO M3 y4aCTHUKOB

TPYMIIBI B pellieHre pacCMaTpUBaeMoi Ipo0JieMbI




11 K/TACC

Kop
NpoBepseMoro
pe3yJ/bTaTa

IIpoBepsieMble NMpeMETHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHero o01ero 06pa3oBaHus

11.1

[emoHCTpUpOBaThL Ha TMpUMepax pojb W MeCcTo (U3MKUA B
¢bopMHpOBaHNY COBpEMEHHOW HayuyHOW KapTWHbI MHMpa, B pPa3BUTHHU
COBpeMeHHOU TeXHUKHU U TeXHOJIOTUM, B TIPAKTUUECKOH [eATebHOCTH

JII0/lel, 11e/I0OCTHOCTb Y eJMHCTBO (PM3MUeCKON KapTUHbI MUpPa

11.2

YuuThIBaTh TPaHULIbl IPUMEHEHHUsI U3YUYeHHbIX (PU3NYECKUX MOZesiel:
TOYEUHbIN 37IeKTPUYeCKul 3apsj, sepHasi MOJe/lb aTOMa, HYK/JIOHHast

Mo/le/Tb aTOMHOTO si/ipa MpH pelleHnd (GrU3nuecKux 3azau

11.3

Pacrnio3HaBaTh (u3nueckue siBieHUs (MPOLIeCChl) U OOBSACHATh UX Ha
OCHOBe  3aKOHOB  9/IeKTPOJWHAMUKKA W  KBAaHTOBOW  (pU3MKU:
/IeKTpUYecKasi TIPOBOJUMOCTb, TeIJIOBOe, CBETOBOe, XUMHYeCKoe,
MarHUTHOe  JeMCTBUS  TOKa, B3aUMO/IeliCTBUe MarHuroB,
3JIeKTPOMarHuTHasE WHAYKLUs, JelCTBUe MAarHWUTHOTO TIOJ/ST  Ha
MPOBOAHUK C TOKOM U [ABWKYIIUNUCA 3apsifi, 37eKTpPOMarHUTHBIE
KosiebaHUSI W BOJIHBI, TIPSIMOJIMHEMHOEe pacrpoCTpaHeHWe CBeTa,
OTpa)keHWe,  TIpejiomsieHWe,  WHTepdepeHIUs,  Judpakius U
noJisipu3alusi CBeTa, AWCIepPCUsi CBeTa, (POTO3MeKTpuueckuii 3PpdexT
(botoaddexT), cBeTOBOe JaBjieHHe, BO3HHWKHOBEHHE JIMHEWMUaTOTo
CrieKTpa aToMa BOJIOpOJila, eCTeCTBeHHass U MCKYCCTBeHHasi

ParMOaKTHUBHOCTb

11.4

OnuceiBaTh HW3y4yeHHble CBOWMCTBA  BeljeCcTBa (3/€KTpUUECKHE,
MarHUTHbIE, ONTUYECKHe, 3/IeKTPUUeCKYH0 MPOBOJWMOCTb Pa3/IMUHBIX
cpel) W 3M€KTPOMarHUTHble sIBJieHUsl (TIPOLIeCChI), HCIIOMb3Ys
¢usnueckre BeSMUMHBL:  JMIEKTPUYECKUW  3apsii, Cwia  TOKa,
JIEKTPUUECKOe  HampspkeHWe,  JIEKTPUUECKOe  COMPOTHBIIEHHE,
pa3HoCTh ToTeHIMaioB, J/IC, paboTa TOKa, WHAYKLUS MarHWUTHOTO
nosisi, cuna Awmrmepa, cwia JIopeHIla, WHAYKTHBHOCTH KaTYIIKH,
SHeprusi JIeKTPUUeCKOro W MarHUTHOTO TIOfied, Tepuoj, W uacToTa
KosiebaHMl B KojiebaTeslbHOM KOHTYPe, 3apsifi M CHjla TOKa B MpoLiecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KosiebaHuH, dokycHoe
paccTosiHUe W ONTHYecKas CUia JIMH3bl; TIPU OIMUCAHUM TMPaBUILHO
TPAaKTOBaTh (PU3MUECKUH CMBICJT HCIIO/b3YEMbIX BEUUWH, WX
o003HaueHHss ¥ €AWHULIbI; YKa3biBaTb (OPMYJ/IbI, CBSI3bIBAIOLI[HE

JAaHHYI0 (PU3MUECKYI0 BeJIMUUHY C IPYTUMU BeJIMUMHAMU




11.5

OnuceiBaTh U3yueHHble KBAHTOBbIE SIBJIEHUsI U NPOLIeCChI, UCTIO/b3Ys
¢u3rueckue BeMUMHBL: CKOPOCTb 3/1€KTPOMAarHWTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBeTa, SHePrus W WMIY/IbC (POTOHA, Mepuoj
rosiypacrazia, SHeprusi CBsI3M AaTOMHBIX fi[iep; TP ONMCaHUU
NIPaBUJILHO TPAaKTOBaTh (PU3MUYECKUI CMBIC/ HUCII0/Ib3YeMbIX BeJIUUMH,
X 0003HaueHHsi U e[UHULIbI; yKa3biBaTb (POPMYJbI, CBSI3bIBAOLLVe
JaHHYIO0 (U3MYEeCKYyl0 BeJIMUKMHY C APYTMMU BeJUYMHAMMU, BBIUMCIATh

3HauyeHue (pU3UUeCKoUr BeTUUHNHbI

11.6

AHanu3upoBaTh (u3nMUeckue TIPOLeCChl U sIBJIEHUS, HWCIIOJ/Ib3Ys
¢usnueckre 3aKOHbl UM MpPUHLUMBL  3akKOH OMa,  3aKOHBI
10C/Ie/0BaTe/IbHOTO Y TapasuleflbHOTO COeJVHEHUs] TIPOBO/IHUKOB,
3akoH [I)koysist — JIeHIja, 3aKOH 37IeKTPOMarHUTHOW WHAYKI[UH, 3aKOH
TIPSIMOJIMHEMHOTO PacTpOCTPAHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa,
3aKOHBI ~ TIpeJIOMJIEHUS  CBeTa, ypaBHeHHWe  DWHILTeWHa  AJis
dboToapdekra, 3aKOH COXpaHeHHS SHEepPryuy, 3aKOH COXpaHeHUSs
WUMITyJIbCa, 3aKOH COXpaHeHUsl S/eKTPUUecKOoro 3apsija, 3aKoH
COXpaHeHUsI MaCcCOBOTO  UHMCJIA, TIOCTy/JaThl  bopa,  3aKoH
pPalMOAaKTUBHOI'O pacraja; Tpd 3STOM pasjuyaTh CJIOBECHYIO
dbopMyMPOBKY 3aKOHa, ero MaTeMaTHuyeckoe BbIpa)KeHHe U yCJIOBUS

(rpaHHI[BI, 006/1aCTH) TPUMEHUMOCTH

11.7

OHpeAEHHTB HallpaB/IEHWE€ BEKTOPa HWHAYKLHMKW MAIHUTHOI'O T110JI4

TIPOBO/JHYKA C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHija

11.8

CTpouTb ¥ ONWCHIBaTL H300pa)keHWe, CO37aBaeMOe  TIJIOCKUM

3epKajioM, TOHKOU JIMH30U

11.9

BBINOMHATE 5KCMIepUMEHTHI 110 UCC/IeI0BaHUI0 (PU3UUECKUX SIBJIEHUN U
TIPOL[ECCOB C WCI0J/Ib30BAHHWEM MPSIMbIX U KOCBEHHBIX U3MEpPeHUH; MpU
3ToM (opMynMpoBaTh TpobsieMy (3afauy) U TUMOTe3y y4ueGHOTOo
JKCIlepUMeHTa,  cobupaTb  YCTaHOBKY M3  IIPeZJIOXKEHHOIo

000py/I0BaHusI, TIPOBOIUTH OMBIT U (HOPMYJTUPOBATH BLIBOZBI

11.10

Ocy1lecTBnATh MpsiMble U KOCBEHHble H3MepeHusl (PU3NUecKux
BeJIMYMH; TIPU 3TOM BLIOMpATh OMTUMaJbHBIN Crocob u3MepeHUs: U

HCII0/Ib30BATh M3BE€CTHbLIE MEeTO/ibl OLIEHKK HOFpEH.IHOCT@fI I/IBMQPEHI/Iﬁ

11.11

VccnenoBaTh 3aBUCUMOCTH (PHM3MYECKUX BEJMUMH C MCII0/Ib30BaHUEM
NpSMBIX W3MEpPeHWM; TNph 3TOM KOHCTPYUPOBaTb YCTaHOBKY,
(GUKCHMpOBaTh pe3y/bTaTbl TMOMYYeHHOW 3aBUCUMOCTH (PH3MUYECKUX
BeJIMYMH B BUJe TabmuL] U rpadyKoB, ZiesiaTh BBIBOALI IO pe3yJibTaTaM

Hccieg0BaHusA

11.12

Cobmrozate mpaBuia 0e30racHOr0 TpyJa TIpH  TIPOBeJeHUHU




UCCcejoBaHUM B paMKax y4yeOHOTO 3KcCrepuMeHTa, yueOHO-
WCCJIeI0BaTeIbCKOM U MPOEKTHOW JesiTeJIbHOCTH C UCIO/b30BaHUEM

W3MEpPUTE/IbHBIX YCTPONCTB U JabopaTopHOro 060py/j0BaHHUS

11.13

PelnaTh pacuéTHble 3a/jauM C SIBHO 3aJaHHOM (pM3UUeCKOW MOJesblo,
UCTIONb3ysl (pu3nuecKue 3aKOHbl M TPHUHLIMITBI; Ha OCHOBE aHaiu3a
yC/AOBUsL  3ajjaud  BbiOWMpaTh  (U3WYECKYyl0 MojieNlb,  BbIeNSTh
busnueckre BeMUUHBI U (POPMYJIbI, HEOOXOAMMbIe /IS €€ pelleHus,
TIPOBO/JJUTh PACUETHI U OLIeHHWBATh PeasbHOCTh MOJYUYeHHOTO 3HaueHust

bur3MUeCcKoi BeTMUMHbI

11.14

PemaTh ~ KauecTBeHHblE  3aZlaud:  BBICTPAWBaTh  JIOTUYECKU
HerpOTHBOPEUMBYIO LIeTIOUKY PACCy’KAEeHHI C OrMopoid Ha U3y4yeHHbIe

3dKOHBbI, 3dKOHOMEPHOCTH U Cl)I/IBI/ILIECKI/Ie sABJIEHUA

11.15

Wcronp30BaTh MpU  pellleHUM yueOHBIX 3aZjau  COBPeMeHHbIe
VH(pOpMaLMOHHblE TEXHOJIOTUM [JJ1 TI0MCKa, CTPYKTypHpOBaHUs,
WHTEepIIPeTalliil U TIpeZiCTaB/ieHuss y4eOHOM M Hay4HO-TIOMYJ/ISIPHOM
MH(pOpMaLMY, TOTYyYeHHOW W3 pa3/lMUHBbIX MCTOUYHUKOB; KPUTUYECKU

aHa/IM3MPOBATh M10/Iy4aeMyto HH(OpPMaLHIo

11.16

OOBSICHATh TIPUHLIIIBI AEWCTBUS MalllWH, NPUOOPOB M TeXHUUYECKUX
YCTPOMCTB; pa3nvuaTh YCJIOBUSI WX 0€30MacHOT0 WCIO/b30BaHUS B

MOBCeIHEBHOW »KU3HU

11.17

[MpuBOAWTE TIpUMepBI BK/aZida POCCHUHCKUX U 3apyOeXKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHe HayKW, B 0OBSICHEHHE TPOI[ECCOB OKPY’KarOIIero

MHDPa, B Pa3BUTHE TEXHHUKU U TeXHOJIOTHUU

11.18

Wcronb30BaTh TeOpeTHYeCKHe 3HAHUS M0 (U3UKe B TOBCEJIHEBHOM
YKU3HU /17151 obecrieueHnst 6€30MacHOCTH TIpU 0OpalljeH|H ¢ MpubopaMu
¥ TexXHHUeCKUMH YCTPOMCTBAMH, [jii COXPaHEHHsl 3[0pPOBbs U

CO6]'IIO,I[€HI/IH HOPM 35K0JIOTHYEeCKOI'O 1oBeI€eHNA B OKPY)KaI-OH_IEI\/II cpege

11.19

Pabotatk B TpyIIe C BBIMOJIHEHWEM pa3/IMYHbIX COL[MABHBIX POJIeH,
TUIaHUpOBaTh ~ paboTy  rpymmbl,  pallMOHAaALHO  pacrpefessTh
00SI3aHHOCTH U TUIAHWPOBAaTh [IeSITeIbHOCTH B HECTaH/IAPTHBIX
CUTyalUsIX, aJleKBaTHO OLEHMBAThb BKJaJ KaXAOr0 W3 YyYaCTHUKOB

TPYTITBLI B pellieHre pacCMaTprUBaeMoi 1pobieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg
pa3aen
a

Ko npoBepsiemoro
j/1eMeHTa

IIpoBepsiemMble 3/71eMeHTHI COAePIKaHMS

OU3NKA 1 METO/JbI HAYUYHOI'O IIO3HAHNA

1.1

dusvka — Hayka 0 npupoge. HayuHble
MeTO/Ibl TI03HaHUsI OKpysKarouero mupa. Posb
JKCIlepUMeHTa U Teopud B IIpoLecce

TTO3HdHUWA MMTPUPOJbI. SKCHepI/IMeHT B d)HBI/IKe

1.2

MogenupoBaHve (U3UYECKUX SIBJEHUH WU
ripouieccoB. HayuHbie rurnoressl. Pusnyeckre
3aKOHbl U TeOpuH. I'paHMIIBI PUMEHUMOCTH
(r3nuecKrx 3aKOHOB. [IpuHLMn
cooTBeTCTBUSI. Pomb U MecTo (QU3MKUA B
(hopmupoBaHUM COBpPeMEeHHOW  HayuHOU
KapTHHBI MUpa, B MpaKTHU4eCcKou

JlesITeTbHOCTH JItO/lei

MEXAHUKA

##PartHKUHEMATHUKA

2.1.1

MexaHuueckoe JABH)KeHHe. OTHOCUTENBHOCTD
MeXaHHUUeCKOro ABM)KEHMs. CucremMa OTCuUéTa.

TpaekTopus

2.1

2.1.2

[TepemelijeHne, CKOPOCTh (CpefjHsisi CKOPOCTH,
MTHOBEHHasi ~ CKOPOCTb) W YCKOpeHHe
MaTepUa/IbHOW TOYKH, WX TIPOEKI[UM Ha OCH
CUCTeMBI KOOp/IMHAT. CnoxxeHue

repeMeLeHul U CJI0)KeHHe CKOPOCTel

2.1.3

PaBHOMepHOe u PaBHOYCKOpeHHOe
TIpSIMOJIMHEMHOe ZIBIDKEeHUe. ['paduku
3aBUCUMOCTH KOOp/IMHAT, CKOpOCTH,

YCKOpP€EHUH, MyTH 4 repemMenieHus




MaTepHaﬂBHOﬁ TOYKHU OT BpEMEHH

2.1.4

CBobOojHoOe TiafieHne. Y cKopeHre cBOOOIHOTO

najieHust

2.1.5

KpuBonuHeliHoe faBrkeHue. PaBHOMepHOe
JBIDKEHWe  MaTepuarbHOM  TOYKM  IIO
OKPY’>KHOCTHU. YT/IOBasi CKOPOCTb, JIMHEWHast
CKODOCTb. [Tepuog, v yacToTa.

LleHTpOCTpEMUTETEHOE YCKOPEHHe

2.1.6

TexHuueckve  yCTpOWCTBa: CMUJ0OMETP,
[BIDKEHWe CHapsi[oB, LielHble U peMeHHble

riepefiaumn

2.1.7

ITpakTrueckue paboTEhL N3mepenne
MI'HOBEHHOU CKOPOCTH. Wccnenosanue
COOTHOLILIEHUS] MeXJy MyTsMH, NPON/ieHHBIMU
TeJIOM  3a  IOC/Ie[j0BaTe/lbHble  paBHbIE
MIPOMEXXYTKA BPeMeHU MPU paBHOYCKOPEHHOM
[BIWKEHWU C HauyaJbHOM CKOPOCTBIO, PaBHOU
Hy/0. V3yueHre [BWKeHUS LIapyUKa B BSI3KOU
Xupkoctd.  M3yueHwe  ABWKeHHUs — TeJla,

OpOIIeHHOTO TOPHU30HTAILHO

2.2

#H##Par#t## IVNTHAMUKA

2.2.1

[TpyHLMnO OTHOCUTE/IbHOCTH lanunes.
[TepBbiii 3akoH HbloTOHa. HepiManbHbIe

CUCTEMBI OTCUETa

2.2.2

Macca Ttena. Cuna. [IpuHLMIT Cyreprio3sulyu

CHUJI

2.2.3

Btopoii 3akoH HbloTOHa [ MaTepua/ibHOMU
TOUKM B UHepLUaIbHOW CHUCTeMe OTCuéTa
(UCO). Tperuii 3akoH HbloToHa g5

MaTepHa/IbHBIX TOUYEK

2.2.4

3aKOH BCeMUPHOro TAroteHvs. Cusa TsKeCTu.

HepBaH KOCMHUYEeCKasd CKOPOCTh. Bec Tena

2.2.5

Cwuna yripyroctu. 3akoH I'yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUA




CKOJbKEHWsSI W CWia  TPeHUs  TIOKOf.
Kosdduiment tpenus. Cuna cOnpoTUB/IEHUS

Mpy ABUXXKEHUU TeJla B )XKUJKOCTU WUJIU I'a3e

2.2.7

[TocTynaresibHOe W BpalljaTe/ibHOe JBW)KEHHe

abCoJIOTHO TBEPJOTO Tesla

2.2.8

MoOMeHT CH/bl OTHOCUTEIBHO OCU BpallleHHUs.
[Ineyo cunbl. YC10BUSL paBHOBECHUS] TBEPAOIO

Tena B8 UCO

2.2.9

TexHuueckre  yCTPOWCTBA:  IMOJLIMITHUKHY,

ABVOKEHHE NCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue ABW)KeHUS
Opycka TI0 HAaKJIOHHOM TUIOCKOCTH TIOf
JIeiCTBUEeM HeCKOJIbKuX cui. KccnenoBaHue
3aBUCUMOCTH CUJ YMPYTOCTH, BO3HUKAIOLIUX
B JedopmMupyemMoil TIpy>XMHe U pe3WHOBOM
obpa3ije, OT BeIMUMHBI WX JAedopMari.
WccnenoBanue ycioBri paBHOBeCHsl TBEPAOTO

T€Jla, UMerolero oCb BpallieHus

2.3

###Par###3AKOHDBI COXPAHEHUA B MEXAHUKE

I/IMHYJ'[BC MaTepI/IaﬂbHOﬁ TOUKH, CHUCTeMBbI

2.3.1 MaTepuasbHbIX TOYeK. NMmyasCc cuisl U
M3MeHeHYe UMITyJIbCca TeJla
530 3akoH coxpaHeHuss wuMmiyneca B HCO.
o PeakTuBHOe IBI>KeHHE
233 Pabora cumbl
234 MOoOLHOCTb CUJIBI
535 KvHeTnueckast 3Heprusi MaTepuaJbHON TOUKH.
o Teopema 0 KUHeTUYECKOW SHEPTUU
[ToreHuuanbHas 3Heprus. IloTeHiuanbHas
236 SHeprus yHpyro e opMUpOBaHHOM
o npyunsl. [IloTeHlManbHasg SHeprusi Tena
BOJIM3M MTOBEPXHOCTU 3eMJU
3.7 [ToTeHLManbHbIe M HENOTeHLMa/JbHbIE CHUJIBIL.

Ces3b pa6OTBI HEIIOTeHIIMa/IbHbIX CHJI C




HN3MeHeHHueM MeXaHUUeCcKOou SHEepruu
CHUCTEeMBI TeJl. 3aKoH COXpaHEHUA

MeXaHUUeCKOU SHEpruu

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuyeckre yCTPOMCTBA: [BW)KEHUE PpakeT,
o BOJ/IOMET, KOIlep, NPY>KUHHbIN MUCTOJIET
[TpakTrueckne pabotel. V3yueHue CBsi3u
53.10 CKOpOCTeM Tel TIpU HeYyImpyrom yzape.

UccnenoBanve cBsi3M  paboThl  CHIBL €

M3MEHEeHHeM MeXaHuueCKoi SHEPruu TeJjia

MOIJIEKYJIAPHAA ®U3NKA 1 TEPMOJVNHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM

3.1.1

OcHOBHbIE T10JIO’KEeHUS MOJIEKYJIIPHO-
KUHeTUUeCKOou TEOpUH. BpoyHoBCKoe
ABrkenue. [Tuddysus. Xapakrep JBKEHUS U

B3aMMO/IEMCTBUS YaCTHI] BelljeCcTBa

3.1.2

Mogenu cTpoeHusi Ta30B, JXUAKOCTeH U
TBEDP/IBIX Te/T U 00bSICHEHHE CBOMCTB BeIlleCTBa

Ha OCHOBe 3TUX Mo/lesiei

3.1.3

Macca wMonexkyn. KomnuecTBo —BelrecTsa.

[TocrosiHHass ABorazipo

3.14

TersioBoe paBHOBecue. Temreparypa u eé

n3Mepenue. [lkasna temrepatyp Llenbcus

3.1.5

Mogens  upaeanbHOoro  rasza.  OCHOBHOe
ypaBHeHUe MOJIEKY/IIPHO-KHHeTHUYEeCKOU

TeOpHH Nea/IbHOrO ra3d

3.1.6

AbcomoTHasi TeMriepaTypa Kak mMepa cpefiHei
KWUHETHUUECKOW SHEPTHU TETUIOBOTO JIBMXKEHUS

yactul] rasa. lllkana temneparyp KenbBuHa

3.1.7

YpaBHeHue KnaneiipoHa — MeHjesneeBa.

3akoH [lanbTOHa

3.1.8

I"a3oBbIe 3akoHbI. M30mpoLieccsl B MjeaabHOM
rase C IMOCTOSTHHBIM KOJMYeCTBOM BellecTBa:

M30TepMa, U30X0pa, u3obapa




3.1.9

TexHuueckve  yCTpOMCTBa: TEePMOMETD,

bapomeTp

3.1.10

[TpakTrueckre paboTel. V3MepeHue Macchl
BO3/lyXa B KJIaCCHOM KOMHaTe. VccneoBaHue
3aBUCHMOCTH MeX/y apaMmeTpaMy COCTOSHUS

Ppa3peXeHHOTI'o Ira3a

3.2

OCHOBBI TEPMOJMHAMUKU

3.2.1

TepMOAI/IHaMI/I‘-IECKaH crucreMa. BHyTpeHHHH
JHeprud TepMO,E[HHaMHIIECKOFI CUCTeMbl WU

Croco0Obl eé U3MeHeHHUs

3.2.2

KosmuectBo TeroThl U paboTta. BHyTpeHHSsIs

SHepruvsa 0OgHOdTOMHOI'O Med/IbHOr'O ra3a

3.2.3

Buzbl Terionepesauu: TeryIONPOBOJHOCT,
KOHBeKL[Ms, u3nyueHue. TeryioéMKOCTb Tesa.
YnenbHas TeIUIOEMKOCThL BelllecTBa. Pacuér

KOJ/IM4eCTBa TeIlJIOTEI IIPpU Terliorepeiade

3.2.4

[TepBoiii 3aKOH TepMOAMHAMUKU. [IpuMeHeHMe
NepBOro  3aKOHa  TepMOJAWHAMHKH K
nsorporneccam. I'pacduueckasi WHTepIIpeTarys

paboThl Taza

3.2.5

TeruioBble MawmmHbl. [IpUHLMINBL  JelCTBUSA
TEIJIOBbIX MalluH. [IpeoOpa3oBaHUsl SHEPrUA
B  TeIUVIOBbIX MamMHax. KosdduumeHrt
nosiesHoro  gedictBus  (ganee —  KII)

Ter10BOM MatuHel. 1luka KapHo u ero KIT/]

3.2.6

Bropoii 3aKOH TepMOJHMHAMUKH.
HeobpaTuMoCTh  TpOLIECCOB B MPHPOJE.
TeruioBrIe JIBUTaTeN. DKOJIOTUUeCKue

HPOGJ'IGMBI TEIVIO3HEPreTUKH

3.2.7

TexHuueckue yCTpOICTBa: JIBUraTesb
BHYTPEHHET0 CropaHus, OLITOBOM

X0JI0AW/IbHUK, KOHAWUITUOHED

3.2.8

[TpakTryeckue paboThl. Vi3MepeHue yienbHOM

TEeIIJIOEMKOCTU

3.3

###Par###AT'PE['ATHBIE COCTOAHMSA BEIIIECBA. ®PA3OBbLIE




I[NEPEXO/bI

3.3.1

[Tapoobpa3oBaHue U KOH/jeHcalsl. VicrapeHue
U KUIIeHYe. Y penbHas TervioTa
rapooOpa3oBaHUsl. 3aBUCHMOCTb TeMITePATyPhI

KHWIIeHHS OT JaBJ/IeHUSA

3.3.2

AOcomoTHAasT W OTHOCUTE/IbHAsI BJIAYKHOCTD

Bo3Ayxa. HackleHHbI nap

3.3.3

Tséppgoe TeJo. Kpucrannmmueckue 15
amopdHble Tena. AHHU30TPOMNUS  CBOMCTB
KPUCTaJ/IOB. Kugkue KPUCTAaUIbL.

CoBpemeHHbIe MaTepUasbl

3.3.4

[lnaBmenne w Kpucta/umsanus. Y e/bHas

TerioTa rasneHus. Cybnumarus

3.3.5

YpaBHeHUe TeryioBoro OanaHca

3.3.6

TexHuueckre yCTPOWCTBa: TUIPOMETp U
NICUXPOMETP,  KaJoOpuUMeTp,  TeXHOJIOTUH
TI0JIy4YeHHs] COBPEMEeHHBIX MaTepuasoB, B TOM

UKCj/ie HaHOMdTepHajioB, 1 HAHOTEXHOJ/IOTHU

3.3.7

IIpakTrueckue paboThL. N3mepenne

BJ/I&XKHOCTH BO3yXd

SJIEKTPOAMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

4.1.1

OnekTpy3aLus Tel. JeKTpUYecKui 3apsg. [IBa

BU/Ia IEKTPUUECKHX 3apsiIoB

4.1.2

[TpoBogHUKH, [V3/IeKTPUKHU u

T0JIyIPOBO/IHHKH

4.1.3

3aKoH COXPdHEHUA SJIEKTPUUECKOIr'O 3apsiad

4.1.4

B3aumogetictBue 3apsizioB. 3akoH KyoHa

4.1.5

Onektpuueckoe  mosie.  HampsokéHHOCTb
3JIEKTPUYECKOTO TIOJISI. [MpuHIMn
Cyrepriosuiu.  JIMHUM  HarpsKEHHOCTH

3JIEKTPHUYECKOI'O IM0JIA

4.1.6

Pabota cHM  37€KTPOCTaTHUECKOTO  TIOJS.

HOTEHL[I/IaJ'I. Pa3HocTth IMMOTeHL1a/I0B




HpOBO,E[HI/IKI/I N OUI3JIEKTPHUKKU B TIOCTOSHHOM

4.1.7 J7IeKTPUYEeCKOM  mojie.  JudjeKTpuyeckas
TIPOHULIAEMOCTD
OJ1eKTPOEMKOCTb. Konpgencarop.
4.1.8 ONIeKTPOEMKOCTb  [UIOCKOI'O  KOHZEeHCaTopa.
OHeprus 3apsKeHHOr o KOHZileHcaTopa
TexHUueckre  yCTpPOWCTBA:  37€KTPOCKOT,
419 JIEKTPOMeTp, 3JIeKTpOCTaTuyecKass 3aljuTa,
o 3a3emsieHHe 3JIeKTPONprUOOpOB, KOH/IEHCATOoP,
KCEepOKC, CTPYUHBIN TIPUHTEP
4110 ITpakTrueckue paboThL. N3mepenne

3/IeKTPOEMKOCTH KOH/[eHCaTopa

4.2

HH#HPar###TIOCTOSHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JINYHBIX CPEJAX

YcioBusi  CyllleCTBOBaHMSI  TOCTOSIHHOTO

4.2.1 3/1eKTPAYeCKOro Toka. Micrtounuku Toka. Cusia
ToKa. [ToCTOSAHHBIM TOK
4.2.2 Hanpspkenue. 3akoH Oma fij1s1 ydacTKa Lienu
423 OJIeKTpUYecKoe COMPOTUBJIEHVe. YienbHoe
o COTPOTHBJIEHME BellleCTBa
424 [TocnenoBarensHoOe, rapa’suiesibHoe,
o CMelllaHHOe COeJiJMHeHHe TTPOBOJIHUKOB
Pabora smeKTpruyeckoro Toka. 3akoH [[Koyiis
4.2.5
— JleH1ja
4.2.6 MOIIIHOCTB 3/71eKTPUYEeCKOro TOKa
37eKTpoJBWXKyllas cuna (manee — IAC) u
427 BHYTDEHHee CONPOTHUB/IEHHEe WCTOYHMKA TOKA.
o 3akoH Owma a1  ToMHOW — (3aMKHYTOM)
371eKTpruyeckoi Lenu. KopoTkoe 3aMbIkaHue
OJIeKTPOHHAs TPOBO/IUMOCTD TBEp/bIX
428 MeTa/UIOB.  3aBUCUMOCTh  CONPOTHUBJIEHUS
o MeTas/ioB oT TeMIepaTyphbl.
CBepxnpoBoJUMOCTb
4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa




3JIEKTPOHHLIX ITYYKOB

4.2.10

[MonyripoBogHMKK. COOCTBEHHAs! ¥ IPUMeCHast
MIPOBOJMMOCTh T0/yIPOBOAHUKOB. CBOMCTBa

p-n nepexofa. [To/yrnpoBoAHUKOBBIE IPUOOPLI

4.2.11

ONeKTpUYecKMid TOK B 3JIEKTPOJIMTAX.
OneKTponuThYecKas JMccoLyanusl.

OJIEKTPOJIU3

4.2.12

OneKTpruuecKui TOK B rasax.
CaMoOCTOATeNIbHBIE U HeCcaMOCTOSATe/ILHbIN
pa3psif. PasnuuHble THIBI CaMOCTOSITEIBHOTO

paspsigza. Monnus. [1na3ma

4.2.13

TexHuueckre  yCTpPOWCTBA: amriepmerTp,
BOJIbTMETP,  peocTaT, WCTOYHMKM  TOKa,
3/1eKTpOHarpeBaresbHble npubopkl,
3/IeKTPOOCBETHUTE/bHbIe TIPUOOPBI, TEPMOMETP
COTIPOTUBJIEHUS, BaKyyMHbIN Mo/,
TePMHUCTOPbI " (oTopesncTopsl,

TMOTYTIPOBO/IHUKOBBIN JUO/, Ta/lbBaHHKA

4.2.14

[IpakTrueckue paboThI. N3yueHue
CMeILIaHHOT 0 COeJUHEeHUsI pe3HUCTOPOB.

N3mepenne 3S[IC UCTOUHMKA TOKAa U €ro
BHyTpeHHero conpotusieHus. HabmoneHve

3/IeKTPO/IH3a

11 KJIACC

Kop
pa3aen
a

Koanpogsepsiemoro
j/IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/iepP)KaHUsA

SJIEKTPOANHAMUKA

#H#HPar##MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA NHAYKOWA

4.3 4.3.1

ITocTosiHHBIE MarHUTHI. B3auMogelicTBre

IMTOCTOAHHBIX MAI'HUTOB

4.3.2

MaruutHoe moe. BekTop MarHWTHOU




VHAYKUMK.  [IpyHOMO  Cyreprio3uLyu.
Jlunun MarHuTHOM WHAYKUMH. KaprtyHa
JIMHUA  MarHUTHOW  WHAYKUWAWA  TIO/IS

ITOCTOAHHBIX MarHUTOB

MarsuTHoe T1I0J1e IMPOBOJHHWKA C TOKOM.
KapTI/IHa JIMHUH TI0/1S AJIMHHOT'O TIPpAMOI'O

MpOBOJHMKA KW 3dMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJHMKA, KAaTyIIKM C TOKOM. OmnbIT
Opcrena. B3aumogeiicTBre NpoOBOJHUKOB C
TOKOM
4.3.4 Cuia Amriepa, eé MOZyJ/b U HallpaBJieHue
Cuna JlopeHua, eé MoyJib U HarlpaBJieHUe.
[IB>KeHMe  3apsPKeHHOM — 4YaCTULbl B
435 OJJHOPOJJHOM MarHUTHOM Tone. Pa6ota
cuibl JIopeHua
4.3.6 fIBneHve 3/1eKTPOMarHUTHOM MHAYKLIAN
4.3.7 [ToToK BeKTOpa MarHUTHOM MHAYKLIAN
3/C uHAYKLMU. 3aKOH 3/1eKTPOMarHUTHOM
4.38 nHaykn dapazes
BuxpeBoe snektpuueckoe mosie. I/C
VHAYKUWA B TPOBOJHUKE, JBWKYLEMCS
439 TIOCTYTIaTebHO B OHOPOJHOM MarHHUTHOM
nosie
4.3.10 [TpaBuno JleHua
VHAYyKTUBHOCTE. fIBNeHNe CaMOUHYKLMU.
4.3.11
O/ C caMoMHAYKLMH
OHeprusi MarHUTHOTO TIO/Isi KaTYLIKU C
4.3.12
TOKOM
4.3.13 O/eKTPOMarHUTHoe T10J1e
TexHuueckue  yCTPOKMCTBAa: TOCTOSIHHbIE
MarHUTHI, 3/1IeKTPOMarHuThl,
4.3.14
3/1eKTPO/JBUraTe/b, YCKOpUTEN
3/IeMeHTapHbIX YaCTHUL], MHAYKLMOHHAs Mevb
4.3.15 ITpakTHueckue paboThL V3yueHue




MarHUTHOTO TI0Ji1 KaTyLIKA C TOKOM.
WccnenoBanve  f1eHiCTBUSI  TOCTOSIHHOTO
MarHura Ha paMKy ¢ TokoM. VccnenoBanue

ABJ/1eHUA 9H€KTPOM&FHHTHOﬁ NHAYKLNN

KOJIEBAHMA 1 BOJIHBI

5.1

##H#Part#H#MEX AHUYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.1.1

KonebarenbHast  cucrema. CBobGojHBIE
KosebaHus. ['apMoHMueckue KojebaHUsI.
ITepuos, uacTtoTa, amruiMTya u (¢asa

KoJ1e0aHui

5.1.2

[Ipy>KWHHBIA MasiTHUK. MaTemMaTuyecKui

MaATHHUK

5.1.3

YpaBHeHHe TapMOHHUECKHX KoOJiebaHWH.
Kunemarnueckoe u JUHaMHA4YecKoe

onMcaHue KojaebaTeIbHOI0 JABIH>KeHHUA

5.1.4

ITpeBparenue SHeprumv npu
rapMOHHUYECKUX  KoJieDaHUsX. Cesi3b
aMILTUTY bl KoJie0aHUi HMCXOHOM
BE/IMUMHBI C AMIUIUTy/laMH KoJiebaHui eé

CKOPOCTH U yCKOpPEeHUsI

5.1.5

KonebartenbHbiii  KoHTYp.  CB0OOAHBIE
3/IeKTPOMarHUTHbIE KoJsiebaHus B
uealbHOM  KojebaTesibHOM — KOHTYpe.
AHanoruss MeXJy MeXaHWUeCKMMH U
3JIEKTPOMAarHUTHBIMH Ko/ie0aHUsMHU.

®opmysa TomcoHa

5.1.6

3aKOH COXpaHeHUs SHepruu B U7eaJbHOM

KosiebaTesTbHOM KOHTYpe

5.1.7

BbIHY>X/IeHHbIE MeXaHUUYeCKHe KoaeOaHusl.
Pe3oHnanc. PesoHaHcHas KpHBasi.
BoeiHyX1eHHbIE 3/1eKTPOMAarHUTHBIE

KOJie0aHus.

5.1.8

[TepemenHbii  TOK.  CHUHyCOWZANTbHBIN

repeMeHHbIHN TOK.

5.1.9

MouHoOCTb [1epeMeHHOr0 TOKA.




AMIUIMTYJHOE U JeiCTByMollee 3HaueHHe

CHUJIBI TOKA W Hallps>KeHWA

5.1.10

Tpancdopmarop. [TpousBofcTBO, nepesaya
U noTpebjieHue >5/eKTPUUYECKOM SHepruu.
OKOJIOrTMYeCcKre PUCKU MpU NPOM3BOZCTBE
3JIeKTPUYeCKON SHepruu. KynbTypa
VICTI0/Ib30BaHUs 3/1eKTPO3Hepruu B

MOBCeHEBHOU >KU3HU

5.1.11

TexHuueckue YCTpoOiCTBa: ceiicmorpad,
3/IeKTPUUECKUN 3BOHOK, JIMHUM

3/IeKTporiepesiad

5.1.12

[Tpaktuueckre paboTel. VcciemoBaHue
3aBUCUMOCTH TIepUOZia MaJbIX KoyieOaHWM
rpy3a Ha HUTU OT [IJIUHbl HUTHU W MacChl
rpy3a. MiccnemoBaHue repeMeHHOTO TOKA B
L[erd W3 T0C/e/0BaTe/IbHO COeAUHEHHBIX

KOH/IeHCaTopa, KaTylKU U pe3ucTopa

5.2

###Part##MEX AHNYECKNE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, yCJI0BUSA
pacmipoctpaHenus. Ilepuon. CKOpOCTB
pacripocTpaHeHWss W  JJIMHAa  BOJIHBL.

[ToniepeyHble U MPO/OJ/IbHBIE BOTHbI

5.2.2

###Par### Vurepdepenuysa u audpakuys

MeXaHHn4YeCKMX BOJIH

5.2.3

3ByK. CKOpoCTh 3ByKa. ['DOMKOCTH 3ByKa.

Bricora ToHa. Tembp 3ByKa

5.2.4

O/IeKTPOMAarHUTHbIe  BOJHBL. Y C/I0BUSA
WU3/IyUeHUs]  SJIEKTPOMAarHUTHBIX  BOJIH.
B3aumHas opuenranus BektopoB E, B u v

B 3JIeKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  3/IeKTPOMAarHUTHBIX  BOJIH:
OTpa)keHWe, TpeloM/IeHue, MOosIpU3aLus,
muppakuus, uHTepdepeHuyss. CKOpOCTb

3JIEKTPOMATrHHUTHBIX BOJIH

5.2.6

IIkana 3/IeKTPOMAarHUTHBIX BOJIH.




HpI/IMEHEHI/Ie 3JIEKTPOMAarHUTHBIX BOJIH B

TeXHUKe U ObITy

5.2.7

[IpyHLMIIBI  pafiMOCBSI3U U TeJleBUJEHUS.
Pagunonokanus. DJIEKTPOMarHuTHOe

3arpsi3HeHHe OKPY’KaroL[el Cpe/ibl

5.2.8

TexHuUeckre yCTPONCTBA: My3bIKa/lbHbIe
WHCTPYMEHTHI, yJIbTPa3ByKOBast
[JUarHOCTMKa B TexXHUKe M MeJUL1He,
pajap,  PpajUONpPUEMHMK,  TeJeBU30p,

aHTeHHa, TenedoH, CBU-meub

5.3

##HPar###HOIITUKA

5.3.1

[TpsiMonMHeliHOe pacrpoCTpaHeHHe CBeTa

B OJTHOPOZHOM cpefie. JIyu cBeta

5.3.2

OTpakeHue CBeTa. 3aKOHbl OTpakKeHHs
ceta. [TocTpoeHre M300paykeHH B TVIOCKOM

3epKasie

5.3.3

[MpeslomneHre cBeTa. 3aKOHBI TIPEJIOM/IEHHST
CBeTa. AOCOJIOTHBIN rI0KasaTesib

TpejIoMJ/IEHHA

5.3.4

[TomHoe BHYTpeHHee OTpa’KeHue.
[IpesenbHbIN Yroa IMOJHOTO BHYTPEHHEro

OTpaKeHUs

5.3.5

Mucnepcuss  cBera. CroXHBIM ~ COCTaB

6enoro ceeta. LIBer

5.3.6

Cobuparoliiie U paccedBarolfe JIMH3BL
Tonkasg nuH3a. POKYyCHOe pacCTOsHUE WU
ONTUYeCKass  CAda  TOHKOW  JIMH3BL
[TocTpoeHue n300paykeHHH B COOMPAOIIUX
W paccedBaroUMXx JMH3aX. Popmyna
TOHKOM JIMH3BL. YBeJMueHHe, JaBaeMoe

JINH30U

5.3.7

[Ipesensl NpUMEHMMOCTH TeOMeTPUYeCKOU

OIITUKH

5.3.8

WNurepdepeniiuss  cBeta. KorepeHTHble

VICTOUHUKHU. YcioBusi HabJTFo e HusT




MaKCMMYMOB " MUHMMYMOB B
MHTep(hepeHIMOHHOM KapTHHe OT [BYX

CI/IHCI)aBHbIX KOTrepeHTHBIX UCTOUHHUKOB

Oudpakuus  cBeta.  [IudpakiuoHHas

periéTka. YcsioBue HaOmMOJeHUsT TJIaBHBIX

5.3.9 MaKCHMYMOB rpu rnajieHuu
MOHOXPOMAaTUYeCKOro cBeTa Ha
JU(PPaKLMOHHYIO PeLETKY
5.3.10 [Tonsipu3arus cBeta
TexHWuecKre YCTPOMCTBA: OYKH, JIyIIa,
(oToanmapar, TMPOEKIMOHHBIM armapar,
5.3.11 MUKPOCKOII, Te/1eCcKoIl, BOJIOKOHHAsI
OIITHKA, IubpakLOHHas peluéTKa,
TIOJISIPOU[,
[IpakTHueckue paboThI. W3mepenue
£ 310 rokasatens mnpenomieHus. VccnenoBaHue

CBOMCTB  m300pakeHMH B  JIMH3aX.

HabmtoeHuve gucriepcun cBeta

BJIEMEHTHI CIIEITMAJIBHOM TEOPMM OTHOCUTEJIRHOCTU

6.1

['paHuibl NPHUMEHUMOCTH KIaCCUYeCKOU
MeXaHUKHU. [MTocTynatsl TeopUU
OTHOCUTE/IbHOCTH: VHBapUaHTHOCTb
MOJy/Jsl CKOPOCTM CBeTa B BaKyyMe,

TIPUHLIUIT OTHOCUTE/IbHOCTU DUHILTeHA

6.2

OTHOCUTE/ILHOCTh O/IHOBPEMEHHOCTH.
3amejjieHMe BpeMEHHM U  COKpalleHHUe

JJTAHBI

6.3

OHeprust ¥ UMITyJIbC CBOOOZIHOM UaCTULIBI

6.4

CBsi3b MacCbl C 3Heprued M UMIMYJIbCOM
CcBOOO/IHOM  UaCTHIBl. ODHEPrusi TIOKOS

CcBOOO/THOM YaCTHIBI

KBAHTOBASA ®U3NKA

7.1

###Par###3JIEMEHTBI KBAHTOBOWM OITTUKA

7.1.1

®otoHsl. PopMmyina I11aHKa CBA3U 3HEpruu




(boToHa C ero 4acTtoTou. OHeprus u

UMITYJIbC (OTOHA

7.1.2

OTkpeITHe U UccnefoBaHre ¢oTo3ddekra.

OnbITEI AT. CTosieToBa. 3aKOHBI

doTorddekra

7.1.3

YpaBHeHue OUWHILTEeNHA ISt

¢doTo3dpdekra. «Kpachas rpaHuLa»

dhoTtosrddekTa

7.1.4

MNasnenue cBeta. Omneitel [1.H. JlebeseBa

7.1.5

XUMHUeCKoe JIelCTBHe CBeTa

7.1.6

TexHuyeckue yCTpoicTBa: (HOTO3TEMEHT,
(hoToaTUMK, COJTHeYHast baTapes,

CBETOJUO/

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma ToMcoHa. OnbIThI
Pe3epdopa no ucciejoBaHNI0 CTPOEHHS

dTOMa. HJ'IaHETapHaH MOJeJ/Ib aTOMa

7.2.2

ITocTynatsl bopa. N3nyuyenue 51
NoryioljeHe  (JOTOHOB TpU  Iepexofe
aToMa C OZHOIO YPOBHS JHepruud Ha
Apyrou. Buzsl criektpoB. CieKTp ypoBHeM

SHepryuu aTomMa BOZiopo/ia

7.2.3

BosHoBble cBoiicTBa uacTull. BosHbI e
Bpoiins. KopnyckynsipHO-BO/THOBOM
OyanmusM. JIudpakuys 37eKTPOHOB  Ha

KpHCTanaax

7.2.4

CrioHTaHHOe U BBIHY>KJ€HHO€ H3/Ty4YeHHE.

YCTpOMCTBO M MPUHIIUIT pabOTHI 1a3epa

7.2.5

TexHUUecKue YCTPOWCTBA: CIeKTpa/bHbIN
aHa/iu3 (CIeKTPOCKOI), ja3ep, KBAaHTOBBIM

KOMITbIOTEP

7.2.6

[Mpakthyeckue  pabotel.  HabmrogeHue

JIMHENYaToro CriekTpa

7.3

ATOMHOE A40PO




7.3.1

MeToapl HabmMOAEHUs W perucTparuu

3JIEMEHTAPHbBIX YaCTHUL]

7.3.2

OTKpeITHE  PAfMOaKTUBHOCTU.  OIBITHI
Pesepdopa mo omnpefeneHuo cocTaBa
pajuoaKkTUBHOrO  u3nyuveHus. CBouCTBa
anmb(a-, 6eta-, raMmma-u3nydeHus. BivsiHue

PaiMOaKTHUBHOCTH Ha KKMBbI€ OPrdHHU3MBbI

7.3.3

OTKpbITUE  TPOTOHA W HEUTpOHa.
HyknonHass mogenb sigpa I'eii3enGepra —
NBanenko. 3apsiy sigpa. MaccoBoe 4uciio

snpa. M3oTornbl

7.3.4

Annda-pacnia,. ONeKTPOHHbBIN u
MO3UTPOHHBI  OeTa-pacrmaz.  'amma-
W3/TyUyeHue. 3aKOH  pa/IMOAKTUBHOTO

pacraga

7.3.5

OHeprusi CBsI3U HYKJIOHOB B sifipe. S1aepHbie

cuibl. [JedekT maccel sifipa

7.3.6

ApepHble peakuuu. [lesleHue U CUHTe3

Anep

7.3.7

AnepHbii peaxkTop. TepmosiiepHbIi
cuHTe3. [IpobsieMbl ¥ TEPCIEKTUBBI
SlEPHOM  SHEpreTUKU. OKOJIOTHMUYecKue

aCreKThl s1/1ePHOM SHepreTHKU

7.3.8

JyieMeHTapHble  4yacTulbl.  OTKpbITHE
TTO3UTPOHA. dyHIaMeHTa/IbHbIe

B3aMO/IeCTBUS

7.3.9

TexHuueckre  yCTpOWMCTBA:  JI03UMET],
Kamepa BuibcoHa, siiepHBIA  peakTop,

atromMHas bomba

7.3.10

[TpakTnueckre pabotbl. MccnemoBaHue
TPEKOB YyacTuL] (mo TrOTOBBIM

¢oTorpadusam)

SJIEMEHTBI ACTPOPU3NKUA

8.1

Bup 3Bé3gHoro Heba. Co3Be3nus, sipKue




3Bé3,£[bl, IJIaHETBhI, UX BUAMMOE IBM)KEeHHEe

8.2

ConHeuyHas cucrema. IlnaHeTbl 3eMHOM
T'PYIIIBL. IInaHeThI-rTUraHThl n HnXx
CIMYTHUKH, KAPJ/IMKOBbIE IIJIAHETHI. Manele

Tesia Co/THeYHON CUCTEMBI

8.3

ConHue, ¢orochepa u  armocdepa.

Co/tHeyHas aKTUBHOCTD

8.4

Ncrounuk sHeprun CoJiHLA U 3BE3]

8.5

3BE3/bl, KX OCHOBHbIE XapaKTePUCTHKU:
Macca, CBeTUMOCTb, PaZiiyC, TeMIlepaTypa,
1x B3aMMOCBSI3b. Huarpamma
«CTIeKTPa/bHbIA  KMacC — CBETUMOCTb».
3Bé31bl  [VIABHOW  TOC/I€/I0BaTe/TbHOCTH.
3aBHUCHMOCTb «Macca — CBETHMOCTb» [l

3BE3/] IJIaBHOM I0C/Ie/J0BaTe/TbHOCTH

8.6

###Par###BHyTpeHHee CTpoeHue  3BE3[,.
CoBpemMeHHbIe TIpe/iCTaB/IeHNs] 0
MPOUCXOXkJeHnd W 3Bomouyu CosHua U

3BE3/]. DTarlbl )KU3HU 3BE3]]

8.7

Mneunblii Ilyte — Hama [anakTuka.
CnupasnbHas CTPYKTypa lNanakTuky,
pacrpejesnieHyde 3BE3[, Trasa U IIbUI.
[Tonoxxenve u pBwkenue ConHLA B
lanaktuke. Ilnockas W  cdepuueckas

moacCHuCTeMbl lNamakTuku

8.8

Tunbl ramakTuk. PaguoranakTUKu U

KBa3aphbl. YEpHBIe AbIPHI B /jpax rajakThK

8.9

Bcenennas.  Pacuivpenue  BceneHHoM.
3akoH Xab6na. Pa3beraHue rasakTHK.
Bospact u pamuyc BcenenHou, Teopus
Bonbmoro B3peiBa. Mogenb «ropsiueit

BcenenHoli». PenukToBoe usnyueHue

8.10

MacmtabHasi  cTpyktypa — BceneHHOM.
Meraranaktika. HepeliéHHbie mpo6siemMbl

aCTPOHOMUU




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

METOANYECKHWE MATEPHAJIbI VI YUUTEIA

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH

NHTEPHET
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