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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.

MaciirrabHasi cTtpyktypa BeeneHHoili. 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 MHTErPUPOBATh 3HAHUS U3 PA3HBIX YUeOHBIX ITPeIMETOB;

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 K/TACC

HaumeHoBaHHe Pa3Ae/jioB 1 TeM

KosmmmuecTBO yacoB

J/eKTpoHHbIe (H(poBEHIe)

Ne n/nn Kontposbaeie | IIpakTHyeckue
NPOrpamMMBsl Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pa3pen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U MeTO/bl HAYYHOI'O MT03HAHUS 2 https://m.edsoo.rt/USA7WI1KSE
Wtoro no paszemny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 JuHamyka https://m.edsoo.ru/O8D5S0P60O
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 https://m.edsoo.ru/N7L60O5UOR
Wtoro no pa3peny 18
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMMUKA
OCHOBBI MOJIEKY/IIPHO-KMHETUYECKOU
3.1 9 1 https://m.edsoo.ru/N507Q8C1J
Teopuu
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8HI1R
A .
3.3 FPETATHBIE COCTORHIA BEmecTsa 5 https://m.edsoo.ru/HSYOY6EUON
®da3oBble nepexo/bl
Wtoro no paspeny 24
Paszpgen 4. DJIEKTPOJJUHAMUKA
4.1 OJIeKTpoCTaTUKa 10 1 1 https://m.edsoo.ru/L6V2T3W4D
4.2 ITOCTOSIHHBIH 3/IEKTPUUECKHIA TOK. TOKM 12 1 1 https://m.eds00.ru/D1POD5NOV



https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/U9A7W1K5E

B PA3/IMUHBIX Cpeaax

Wtoro no paspeny 22
PezepBHoe Bpemst 2 https://m.edsoo.ru/POC60O5E6ES
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/P0C6O5E6S

11 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBo uacoB

JnekTpoHHbIe (1{u¢poBbIe)

Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/bHBIE PecypChl
e paboTbI paboThI
Pazgen 1. JJIEKTPOJJUHAMUKA
MarnuTtHoe 1osie. JJIeKTPOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/L8V7X2H6F
VHI YKL
Wtoro no pa3peny 11
Pazpgen 2. KOJIEBAHUSA 1 BO/IHBI
M
2.1 CXAHMHECKHE 1 SJEKTPOMATHHTHBIE 9 1 https://m.edsoo.ru/POC100X1V
KosiebaHust
M
2.2 CXATIHECKHE 1 STEKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/R5L9SONSW
Wtoro no pazpeny 24

Pa3gen 3. OCHOBBI CIIEIIMAJTIbHON TEOPN OTHOCHUTE/IbHOCTH

OcCHOBBI crielianbHON TeOpUH

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTE/IbHOCTH
Wroro nio pasgeny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 OneMeHThbl KBAaHTOBOM ONTUKU 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 CtpoeHnue aToMa https://m.edsoo.ru/X1G1M9Q3I
4.3 ATOMHOe sa1po 5 https://m.edsoo.ru/D8Y 6E8T4W



https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/L8V7X2H6F

Wtoro no pa3zpeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKHN

5.1 DrneMeHTbl aCTPOHOMUU U acTPOpU3UKU 7 1 https://m.edsoo.rt/W2W3W2Y5C

Wtoro no paspeny 7

Pa3pen 6. OBOBITAROHIEE IIOBTOPEHUE

6.1 O6o01atoiiee MOBTOPeHHE 4 https://m.eds00.ru/G4V7A6T4L
Wtoro no pasgeny 4
PesepBHOe Bpems 3 https://m.edsoo.ru/A1Y1X0T3P

OBHIEE KO/IMYECTBO YACOB I10

I[TPOI'PAMME 68 4 7



https://m.edsoo.ru/A1Y1X0T3P
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/W2W3W2Y5C




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
Ko/muecTBo yacos
No Jara JneKTpoHHbIe U poBbIe
Tema ypoka KoHTpo/1bHBI IIpakTH4eckune
n/n Bcero u3yueHusi | oOpa3oBaTe/bHBIE PecypChl

e paboTbI padoThI

®du3uKa — Hayka O IpUpoze.
1 HayuHble MeTO b1 TO3HAHUSA 1 https://m.edsoo.ru/E217J5M0Q
OKpYy’KarolLero Mupa

Posb 1 MecTo ¢U3MKY B
dhopMHpOBaHNY COBPEMEHHOU
2 Hay4YHOW KapTHUHBI MUDA, B 1 https://m.edsoo.ru/M9G2U7G3Y

MPaKTUYeCKOU JesiTeTbHOCTU
Jrofien

MexaHuueckoe JBUXKeHUe.

OTHOCUTENIBHOCTb MEXaHUYECKOT O
3 1 https://m.edsoo.ru/P6K2M1J8Y
IBwkenus. [lepemerienue,

CKOPOCTb, YCKOPeHHe

PaBHOMepHOe TIpsIMOJIMHENHOe

4 1 https://m.edsoo.ru/T1K7L3IW6W
JIBIDKeHHe
PaBHOYCKOpeHHOe

5 y [1 1 https://m.edsoo.ru/P1K4R5T8E
MPSIMOJIMHEWHOE IBMKEeHUEe
CsoboHoe nazedue. Y CKopeHue

6 A A P 1 https://m.edsoo0.ru/D8Y0Q3J8C
CBOOO/JHOTO Ta/IeHUSI
KpuBonrHeliHoe gBYKeHMe.

7 [IBr>KeHre MaTepraJIbHOU TOUKU 1 https://m.edsoo.ru/L.200X7X5R

10 OKPY’>KHOCTH

8 [IpyHIMIT OTHOCUTETBHOCTH 1 https://m.edsoo.ru/E2TS5A6R2R



https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/E2I7J5M0Q

lanusnes. MuepuuanbHble
cucTeMbl oTcyeTa. [1epBbiii 3aKOH
HbroToHa

Macca Tena. Cuna. [IpuHuun
CyInepriosuruy cui. Bropoi 3akoH
HeroToHa 1151 MaTepuanbHOM
TOUKU

https://m.edsoo.ru/C6Y 314T90

10

Tpetnii 3akoH HeroToHa f/1s1
MaTrepuasbHbIX TOUeK

https://m.edsoo.ru/F3L2E1N8O

11

3aKOH BCEMUPHOI'0 TATOTeHUS.
Cua Tsokectu. IlepBas
KOCMHYecKast CKOpOCThb

https://m.edsoo.ru/Y7V6A9I0U

12

Cuia ynpyrocty. 3akoH I'yka. Bec
Tesa

https://m.eds00.ru/S107Y674Q

13

Cuna TpeHus. KoadduimeHt
TpeHusi. Cujia COMPOTUBIIEHUS TIPU
JIBIDKEHUH Teqa B XKUJKOCTH WU
raze

https://m.edsoo0.ru/O713Z705R

14

[ToctymnaresnibHOe U BpaljaTeIbHOEe
JIBIKeHWe abCoJTIOTHO TBEPZIOTO
Tesa. MomeHT cunbl. [11e4o cumbl.
Yci0BYSI paBHOBeCHS TBEPZIOTO
Tena

https://m.edsoo.ru/EF7P3NOX1K

15

Nmnynbc MaTepuasbHON TOUKH,
CUCTeMbl MaTepUasbHbIX TOUEK.
Nmnynbc cunbl. 3akoH
COXpaHeHUs1 UMIYJIbCa.
PeakTuBHOe JIBI>KEeHUE

https://m.edsoo.ru/H5D7T0OB4E



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/C6Y3I4T9O

16

Pabota 1 MOIIIHOCTb CHJIBI.
KuHeTnueckasi SHeprust
MaTepuabHONW Touku. Teopema 00
V3MeHEeHUU KHHeTHUeCKOW
SHEPTHU

https://m.edsoo.ru/P1V3K5W1P

17

[ToTeHlManbHas SHEPTHSI.
[ToTeHLMabHAs SHEPTUS YTIIPYTO
JehopMHUPOBaHHOM TPY>KUHBI.
[MoTeH1MambHast SHEPTUs TeJia
BOJIM31 TIOBEPXHOCTH 3eMJTH

https://m.edsoo.ru/W8A7F7M5D

18

[ToTeH1ManbHBIE U
HeroTeHL[MabHble CUibl. CBS3b
paboThl HEMOTEHI[UA/TbHBIX CUJT C
r3MeHeHWeM MeXaHWuecKou
SHEPIUU CUCTEMBI Tesl. 3aKOH
COXPaHEeHHsI MeXaHUUeCKOn
SHEepPruu

https://m.eds00.ru/Z607T1YOW

19

JlaboparopHasi paboTa
«MccnenoBanue CBsI3M paboOThHI
CUJIBI C U3MEHEHNEM
MeXaHUYeCKOUW IHEPruM Tesla Ha
TipYMepe PacTsDKeHUs! pe3MHOBOT0
XKI'yTa»

https://m.edsoo.ru/USK5R2F8U

20

KoHntposnbHas paboTa no Teme
«Kunemaruka. [JTuHaMuka.
3aKOHbI COXpaHeHUsI B MeXaHUKe»

https://m.edsoo.ru/T7K9U6P0OU

21

OCHOBHBIE [T0J/I0KeHUS
MOJIEKY/IIPHO-KWHeTHYEeCKON
Teopun. BpOyHOBCKOe /IBM>KEeHUe.

https://m.edsoo.ru/W9Y8G6EN2B



https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/P1V3K5W1P

Ouddysus

22

Xapakrep ABWKeHUs U
B3aUMO/IEUCTBUS YaCTUL]
BellecTBa. Mogiesin CTpoeHus
ra3oB, XKUJAKOCTeU U TBEPbIX Tesl

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. Konuuectso
BelljecTBa. [TocTosiHHass ABorazpo

https://m.edsoo.ru/X6P9D004R

24

TernioBoe paBHOBecuHe.
TemriepaTypa u eé usmepeHue.
[ITkana remnepatyp Llenbcus

https://m.edsoo.ru/S9H7NOCIG

25

WneanbHbiii raz 8 MKT.
OcHoBHoOe ypaBHeHre MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AbcomtoTHasi TeMriepatypa Kak
Mepa cpe/iHeli KUHeTHUYeCKOoM
SHEepPIruu JBYKEHUS] MOJIEeKYI.
YpaBHeHve MeHieneeBa-
KnarnelipoHa

https://m.edsoo.ru/T1D8S6I0W

27

3akoH [anbToHa. ['a30Bbie 3aKOHbI

https://m.edsoo.ru/O2B9U2D3K

28

JlabopaTopHasi paboTa
«MccnenoBanre 3aBUCMMOCTH
MEXK1y IapaMeTpaMiy COCTOSTHUS
pa3peKeHHOro Tra3a»

https://m.edsoo.ru/I2K2B2K9B

29

W3onporjeccsl B ujeaqbHOM rase u
ux rpadryeckoe mpe/iCTaBIeHHe

https://m.edsoo.ru/K6V3N5R4H

30

BHyTpenHss sHeprus
TePMOZVHAMUYECKON CUCTEeMBI U
CI0CO0BI € U3MEeHEeHHS.
KosmuecTBo TemyioTel ¥ paboTa.

https://m.edsoo.ru/V7F1C7N47Z



https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/B9Z2W7H6V

BHyTpeHHsist SHeprus
0JJHOATOMHOT'0 M/leaslbHOTO ra3a

31

Buppe! Teruionepenaun

https://m.edsoo.ru/X3N2UOB8H

32

Y nenbHas TETJIOEMKOCTh
BeljecTBa. KommuecTBO TeI/IOTHI
TIpU Tervionepezaue. AuabaTHBIN
riporiecc

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBblii 3aKOH TEPMOJAMHAMUKHU U
ero rnpyMeHeHHe K U301poLieccam

https://m.edsoo.ru/C2WO0OB8NIB

34

HeobpaTrMoCTh MpOIieccoB B
ripupo/ie. Bropotii 3aKkoH
TePMO/JUHAMUKH

https://m.edsoo.ru/Y2I9P2D8R

35

[Mpunuun gevicteus u KI1/1
TEeTJIOBOM MalllHbI

https://m.edsoo0.ru/M5V2V8Q3K

36

[ukn Kapxo u ero KIT/]

https://m.edsoo.ru/POB5H2R70

37

OKoJI0rnyecKyre rmpob/eMsl
TEIJI0OHePreTUKU

https://m.edsoo.ru/M9L.9K2T2D

38

O6o01aro1uil ypok
«MonexkyssipHast ¢pusuka. OCHOBBI
TepPMOJUHAMUKH»

https://m.edsoo.ru/J3POM3M8U

39

KonTponbHast paboTa 1o Teme
«MonekynsipHasi ¢r3vika. OCHOBBI
TepPMOAUHAMUKI»

https://m.edsoo.ru/T5D8B2H8P

40

[Tapoobpa3oBaHue u
KOHJeHcauus. VicnapeHue v
KUIIeHHe

https://m.edsoo.ru/L6P7VOV5K

41

AOCO/II0THAsA U OTHOCUTE/IbHAs
BJI&XKHOCTBH BO3yXd.

https://m.eds00.ru/O0Z1Y4T7V



https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/J3P0M3M8U
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https://m.edsoo.ru/P0B5H2R7O
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HaceblteHHbIM nlap

42

TBépaoe Teno. Kpucrammmueckue
1 amopdHbIe Tena. AHU30TPOMUS
CBOMCTB KpUCTa/IOB. JKukue
KpucTasibl. CoBpeMeHHbIe
Marepuasbl

https://m.edsoo.ru/Y 110X402N

43

[naByieHUe U KPUCTAJTU3ALUS.
Y nenbHasi TEIJIOTa I/1aBIeHMUSI.
Cybmmarius

https://m.edsoo.ru/I2D111B77Z

44

YpaBHeHHe TeryioBoro bamaHca

https://m.edsoo.ru/Z1E3H5NI9R

45

DJIeKTpU3aLus Tesl.
OnekTpuueckuii 3aps. [IBa Buja
3JIEKTPUUECKUX 3aps/i0B

https://m.edsoo0.ru/F605V4G7T

46

[TpoBOAHUKY, JU3NEKTPUKU U
MOTYNIPOBOAHUKU. 3aKOH
COXPaHEeHHs1 31eKTPUYEeCKOro
3apsiza

https://m.eds00.ru/Y3C60902E

47

B3aumopeticTBue 3apsiioB. 3aKOH
Kysnona. ToueuHblii
3/IeKTPAYeCKU 3apsif

https://m.edsoo.ru/C7L3D2A3E

48

HarpsykéHHOCTB 3/1eKTPUUeCKOro
riosig. [IpyHLMI cynepnio3uLy
3/IeKTPUYECKUX ToJ1el. JIuHum
HarpsoKEHHOCTU

https://m.edsoo.ru/L6H5X6VOF

49

PaboTa cum 3/1eKTPOCTaTUYeCKOTO
noJisg. [Toreniyan. Pa3HocTb
TOTEeHLaIoB

https://m.edsoo.ru/Y3S7VIOS5SE

50

[TpoBOAHUKY U [U3/1€KTPUKHU B

https://m.edsoo.ru/V6B9BIC2F



https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Y1I0X4O2N

3JIEKTPOCTaTUUECKOM I10JIe.
OuanexkTpuueckas
TIPOHULIAeMOCTh

51

OneKTpoéMKOCTb. KoHzieHcaTop

https://m.edso0.ru/T9S4S0D97Z

52

OJIeKTPOEMKOCTH IJIOCKOT'O
KOH/leHcaTopa. DHeprus
3apsDKeHHOI 0 KOHZleHcaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlabopaTopHasi paboTa
"M3mepenue 371eKTPOEMKOCTH
KOHZleHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[TpuHLMIT AeHCTBUS U
IIpUMeHeHre KOH/IeHCaTOpOB,
KOITMPOBa/IbHOI'O anrapara,
CTPYWHOIO IIPUHTEpa.
OnekTpocTaThueckas 3aljuTa.
3asemsieHne 371eKTponprubopoB

https://m.edsoo.ru/Q4G7F3C8X

55

O/eKTpUUeCKUi TOK, YC/IOBUS €ro
cyliecTBOBaHUs. I10CTOSHHBIN
ToK. Cua Toka. HanpsikeHue.
Cornporusrienue. 3akoH Oma 1
y4JacTka Ljenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnemoBatesnibHOe,
rapa’suiesibHOe, CMelllaHHOe
coeZiiHeHHe TTPOBO/IHUKOB.
JlabopaTopHasi pabora «/3yueHue
CMeIIIaHHOTO COeTHEeHMUsI
Pe3nCTOpPOB»

0.5

https://m.edsoo.rt/E6GM2W7W7S

57

PaboTa 1 MOIIHOCTb

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/T9S4S0D9Z

3JIEKTPUUECKOr'0 TOKa. 3aKOH
Lxoyssa-Jlenua

58

3akoH Oma A1/1s1 TTO/THOM
(3aMKHYTOW) 3/1€EKTPUUECKOMN
Lierii. KopoTkoe 3ambIKaHue.
JlaboparopHast paboTa
«M3mepenue 3/1C ncTouHUKa
TOKAa U ero BHyTPeHHero
COINPOTUBJIEHUS»

0.5

https://m.edsoo.ru/ASWIHOE7R

59

Pe3epBHbiil ypok. KoHTposbHas
paboTa 1o Teme
"DnekTpoguHamMuKa" /
Bcepoccuiickas npoBepouHast
pabota

https://m.edsoo.ru/COP3M7K1P

60

O6o6maroruii ypok
«3neKTpoiHAMUKa» /
Bcepoccuiickas npoBepouHast
pabota

https://m.edsoo.ru/C110M2I3L

61

OJIeKTPOHHAs TTPOBOJAMMOCTD

TBEP/ZBIX METa/JIOB. 3aBUCUMOCTh

COTIPOTHBJ/IEHUS] MEeTa/IOB OT
TemIneparyphl.
CBepxnpoBoguMOCTb

https://m.edsoo.ru/H7X1W5B7N

62

D/eKTpUUEeCKU TOK B BaKyyMe.
CBOMCTBA 3/IEKTPOHHBIX ITyUKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBogHUKY, UX
coOCTBeHHas ¥ TIpUMeCHast
npoBoAuMOcCTb. CBOUCTBA p—N-
nepexoza. IlonynnpoBogHUKOBBIE

https://m.edsoo0.ru/N7T4N7L6C



https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/A3W9H0E7R

nipubopbI

64

ONeKTpUYeCcKrid TOK B pacTBOpax
Y pacrjiaBax 371eKTPOJIUTOB.
OJIeKTPOJIUTAYECKast
Juyccouyanys. JneKTpon3

https://m.edsoo.ru/Z4G7R716D

65

ONeKTpUYeCcKri TOK B rasax.
CaMocTosTe/TbHbBIN 1
HEeCaMOCTOSITe/IbHBIN pa3psif.
Monnus. [1na3ma

https://m.edsoo.ru/Z8P8F7F4P

66

DneKTpuuecKue Mprubopsl U
YCTPOMCTBA U X MPAKTUYECKOe
npuMeHeHue. [IpaBria TeXHUKH
Ge3omnacHoOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonTtposnrHast pabora o Teme
«JnekTpocTaThKa. [10CTOSIHHBIN
3/IeKTPUYeCKUU TOK. TOKY B
pa3/IMYHbIX Cpefax»

https://m.edsoo.ru/Q3H4L.9K6L

68

Pe3epeHbIit ypok. O6006IIarOIIHIA
ypok o TeMam 10 kacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68



https://m.edsoo.ru/C3X1N0N1U
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/Z4G7R7I6D

11 K/TACC

Ne
n/n

Tema ypoka

KosinuecTBo uacoB

KoHTpo/ibHBI

Bcero
e padoThbI

IIpakTH4Yeckue
padoThI

Jara
HU3yYeHus

J/1eKTpoHHbIe H(POBbIe
oOpa3oBaTe/IbHBIE PeCcypChI

[TocTosiHHBIE MAarHUTBI U UX
B3auMoZiercTBre. MarHuTHoe
nosie. BekTop MarHuTHOU
VHAYKUMA. JINHAYM MarHUTHOU
VHAYKLUU

https://m.edsoo.ru/HOU4E7X4E

MarsuTHoOe 11os1e IPOBOJHUKA C
TOKOM. OnbIT OpcTesa.
BsaumogencTsue NpoOBOJHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2J

JlabopaTopHasi pabora «/3yueHue
MarHUTHOTO TIOJIsI KaTyIIKH C
TOKOM»

https://m.edsoo.ru/H8BC7R2H5W

[eiicTBHE MarHUTHOTO TIOJIST HA
MPOBOJHUK C TOKOM. Cua
Awriepa. JlaboparopHast paboTa
«/ccnenoBanue eMCTBUS
TIOCTOSTHHOTO MarHMTa Ha PaMKy C
TOKOM»

https://m.edsoo.ru/EOL0J1L.8U

[eiicTBHE MarHUTHOTO TIOJIST HA
JBIDKYILYIOCS 3apSDKeHHYHO
yactuily. Cua Jlopeniia. Pabota
cusibl JIopeHiia

https://m.edsoo.ru/T5SH1A1A7M

ONeKTpOMarHuTHasE UHAYKLIUS.

https://m.edsoo.ru/T1T5A0DIN



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H0U4E7X4E

IToToK BeKTOpa MarHUTHOM
vHAYKOUU. O C MHOYKLIWK.
3aKO0H 3/IeKTPOMarHUTHOU
nHAyKOuu Papazes

JlaboparopHas paboTa
«ccnenoBanue sIBle€HUS
3/IEKTPOMAarHUTHON UHZYKIIAN»

https://m.edsoo.ru/I1IM7Q5N2H

WHpyKTUBHOCTS. fIB/1eHKe
camouHAyKuuu. J/1C
CaMOUHAYKLUU. DHeprus
MarHUTHOTO M0JIs1 KaTYLUKH C
TOKOM. DJIeKTPOMarHUTHOe I10J1e

https://m.edsoo.ru/L8WS5I1J1Y

TexHUuyecKue yCTpONCTBa U UX
TIpUMeHeHe: TTIOCTOsTHHbIe
MarHMThbl, 37IeKTPOMarHuThI,
3/1eKTPO/IBUraTe b, yCKOPUTEIN
371eMeHTapHbIX YaCTHLI,
VH/IyKL[MOHHasl 1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o0611jaror i ypok «MarHuTHOe
rosie. J/IeKTpPOMarHUTHas
WUHYKLWS»

https://m.edsoo.ru/I0BOD4U1D

11

KonTtponbHast paboTa mo Teme
«MarsuTHoe 1osie.
DJIeKTPOMarHUTHAs! UHAYKLVS»

https://m.edsoo.ru/Q9H5NIVET

12

CBo0OOo/IHBIE MEXaHUUECKHe
KomnebaHusi. 'apMoHHUUecKue
KosiebaHMs1. YpaBHEHUe
rapMOHHUYeCKHX KoJiebaHui.
[IpeBpaiuieHue sHepruu

https://m.edsoo.ru/N2A1A5T60



https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/U2F2B2O2R
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https://m.edsoo.ru/I1M7Q5N2H

13

JlaboparopHas paboTa
«MccnenoBaHyie 3aBUCUMOCTH

repro/ia Majibix KoneGaHui Tpy3a

Ha HUTH OT JIMHBI HUTHU U MaCChI
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebaTtenbHbIl KOHTYD.
CB00O/IHBIE 3/IEKTPOMArHUTHBIE
KosiebaHus1 B U/lealbHOM
KosiebaTeslbHOM KOHTYDE.
Amnanorus mexany
MeXaHUUeCKUMHU U
3JIeKTPOMarHUTHBIMU
KosieOaHUsIMU

https://m.edsoo.ru/VOJ3T1W9H

15

®opmysia ToMcoHa. 3akoH
COXpaHeHUs SHePrrH B
uzlealbHOM KosebaTeTbHOM
KOHType

https://m.edsoo.ru/H1V3C8NSE

16

[IpencraBneHue 0 3aTyxaroLUX
KomnebaHusIX. BoIHYKeHHbIe
MeXaHUUeCcKHe Kojie0aHusl.
Pe3onaHc. BeiHyX/IeHHBIe
3/IeKTPOMarHUTHBIE KosieOaHus

https://m.edsoo.ru/F1Z4T17Z8V

17

[TepemMeHHBIM TOK.
CuHycoWanbHbIN TepeMeHHbIN
TOK. MOIIHOCTb IepeMeHHOr0
TOKa. AMIUIUTYJHOE U
Je!CTBYIOILlee 3HaUeHHe CUJIbI
TOKa W HarpspKeHUs

https://m.edsoo.ru/C2I5V5L6F

18

Tpancgopmarop. [Tpor3BozcTBo,

https://m.edsoo.ru/P8TIP3F51



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/F1Z4T1Z8V
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https://m.edsoo.ru/K1O7Y3K9U

nepegada v HOTPE6J’I€HI/IE
BHEKTPHHECKOﬁ SHEepruu

19

YCTpOHCTBO U MpakTUUecKoe
NipUMeHeHe 3JIeKTPUYeCKOro
3BOHKA, reHepaTopa NepeMeHHOTr 0
TOKa, TMHUH 3/1eKTporepejad

https://m.edsoo.ru/J3L8B2K1M

20

OKOJIoTUYeCKre pUCKU Ipu
TIPOU3BO/CTBE 3/IeKTPOIHEPIUH.
KynbTypa ncrnonb3oBaHus
3/1eKTPO3HEPTUY B NTOBCEHEBHOM
JKU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHnueckye BOJIHBI, yC/IOBUS
pacripoctpaHeHnus. [lepuos.
CKOpOCTb pacrnpocTpaHeHus 1
JyviHa BosHbL. [TonepeuHsle u
NIPOJ0/IbHBIE BOJTHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTb 3BYyKa.
I'poMKoOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D61.6J

23

OJ/1IeKTpOMarHUTHbIE BOJIHBI, UX
CBOUCTBa U CKOpOCTh. [Ikana
5/IEKTPOMarHUTHBIX BOJH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHLMIBI paIOCBSI3U U
TesieBuZieHYs1. Pa3BuTure cpejCTB
CBsI3U. Pagyonokanus

https://m.edsoo0.ru/O6J11L.7Z87

25

KontponbHast pabora «Konebanus
Y BOJIHBI»

https://m.edsoo.ru/B5SW7Z4K9G

26

[TpssmonuHeliHOe

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/Z7W5T8A7B
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pacrnpocTpaHeHue CBeTa B
O/IHOPO/IHOM cpefie. ToueuHbli
WCTOYHUK cBeTa. JIyu cBeTa

27

OTtpaxkeHue cBeTa. 3aKOHBI
oTpa)keHUs1 cBeTa. [locTpoeHue
1300pakeHUH B TJIOCKOM 3epKaJie

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomnenue ceeta. [TonHOe
BHYTPEHHee OTpakeHue.
[IpenenbHbIN yroa MOJTHOTO
BHYTPEHHET0 OTPaKeHUsI

https://m.edsoo.ru/R7B9T3Q3U

29

JlabopatopHasi paboTa
«/3MepeHue nokasareJis
IIpe/IOMJ/IeHUS CTeK/Ia»

https://m.edsoo.ru/A4M9R4A8Y

30

JIunsel. [TocTpoenue
n3o0pakeHuii B uH3e. Popmya
TOHKOU JIMH3BI. YBeInYeHue
JIMH3BI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaboparopHas paboTa
«/ccnenoBaHye CBOMCTB
1300paykeHH B JTMH3aX»

https://m.edsoo.ru/B2L.4Q4U8J

32

Hucniepcusi cBeta. Cr10XKHbBIN
cocraB Oesioro ceeta. LIBeT.
JlaboparopHas paboTa
«HabmoeHre AUCIiepcuy cBeTa»

https://m.edsoo.ru/X4W6F1E4N

33

WHuTepdepenius ceeTa.
HOudpakiys ceeTa.
[JudpakiuoHHas peléTka

https://m.edsoo.ru/R1C4V3BOE

34

HOHepeLIHOCTL CBETOBBIX BOJIH.

https://m.edsoo.ru/S2Q5G8P1U



https://m.edsoo.ru/S2Q5G8P1U
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HOJ'IHpI/BaL[I/IH CBeTa

35

Onruueckrie TpUOOpPHI U
YCTPOMCTBA U yCIOBUS UX
6e30macHOro NpUMeHeHUsI

https://m.edsoo.ru/Q1Q1L0B4N

36

I'panuLibl IPUMEHUMOCTH
K/IaCCUYeCKON MeXaHWUKH.
[Toctynats! crielianbHOW TEOPUU
OTHOCUTEJIbHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCUTE/TbHOCTD
OZIHOBPEMEHHOCTHU. 3aMe/ljieHue
BpeMeHU Y COKpallleHUe [IJINHbI

https://m.edsoo.ru/W8ROE3X8Y

38

OHeprus ¥ UMILYJ1bC
PeJIITUBACTCKOM YacTuLibl. CBA3b
MaccChbl C S3Hepruey ¥ UMILYJIbCOM.
OHeprus MoKos

https://m.edsoo.ru/V3K7A4N5I

39

KonTponbHast paboTa «OnTHKa.
OCHOBBI CrielMabHON TeOpHU
OTHOCHUTE/IbHOCTH»

https://m.edsoo.ru/N2A2H6D3B

40

@otoHbl. Dopmyiia [1naHka.
OHeprusi U UMITy/IbC (POTOHA

https://m.edsoo.ru/L3FOP3L4T

41

OTKpbITHE U UCCIe0OBaHUe
dboTtoapdekra. OnbiTel A. T'.
CroneroBa

https://m.edsoo.ru/C9A5T9Q2D

42

3akoHbI PoTo3ddexTa.
YpaBHeHue DVHILITeHHA A/
dorosddekra. «KpacHas
rpaHua» GoTtosdpdexTa

https://m.edsoo.ru/G7K0OG7WOP

43

Hasmenue ceeta. OmbiTel 1. H.

https://m.edsoo.ru/P3W4S6727



https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/Q1Q1L0B4N

JleGeneBa. XMMHUECKOE IeMCTBHE
cBeTa

44

TexHUUYeCKHe YCTPONCTBA U
MpaKTHUUeCKoe TIpUMeHeHue:
dboTo3/1eMeHT, (HOTOJaTUMK,
conHeyHast baTapesi, CBETOAUO]

https://m.edsoo.ru/J5SODSE3E

45

Perienue 3azau ro teme
«3DJieMeHTbl KBAHTOBOU OTITHUKU»

https://m.edsoo.ru/M7V6N4H1X

46

Mopens atoma TomcoHa. OnbIThI
Pe3epdoppa no paccesiHuio o-
yacruL. [InanerapHas Mozesb
aToma

https://m.edsoo.ru/Y8U3F2127

47

[Toctynate! bopa

https://m.edsoo.ru/V7D8E5G6V

48

N3nyuyeHnue u niorsonjeHue
($hOTOHOB MpU Mepexoje aToma C
OZIHOTO YPOBHS SHepruu Ha
Jpyroui. Buzibl CrieKTpoB

https://m.edsoo.ru/M6X2Q2M5Q

49

BostHOBBIE CBOMCTBA YaCTHLI.
Bosnel ge bpoiins.
KopnyckynsipHO-BOTHOBOM
nyanusm. CrIoOHTaHHOe U
BbIHY)KZIeHHOE U3/Ty4yeHue

https://m.edsoo.ru/KSESH2V2F

50

OTKpBITHE pPaZiMOaKTUBHOCTH.
OneiTel Pe3epdopaa no
OIpeie/IeHHI0 COCTaBa
PaZi0aKTHBHOIO U3/TyYeHHs]

https://m.eds00.ru/A919Q7YON

51

CsoiicTBa anba-, 6eta-, raMMa-
u3nyueHus. BausiHue

https://m.edsoo.ru/T1X9A4Y1G



https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/J5S0D8E3E

PaArOaKTUBHOCTHU Ha >KMBbI€
OpraHr3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonel. Anbda-pacnaf,.
ONeKTPOHHBIN U TO3UTPOHHBIN
6erta-pacraj. ["aMMa-u3nyueHue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus CBsI3U HYK/IOHOB B sifipe.
AnepHble peakumu. SnepHsii
peaktop. [Tpo6siembl,
MepCIIeKTUBbI, SKOJIOTUYEeCKHe
aCIeKThl I/1ePHOM SHepreTUKU

https://m.edsoo.ru/L.2G5VI9DI9L

54

O/ileMeHTapHble YaCTUL[bI.
OTkpbITHE IO3UTPOHA. MeTo/ bl
HaOJTFO/IEHUsST U PEruCTparuy
371eMeHTapHbIX yactull. Kpyribiii
cron «PyHaMeHTalbHble
B3auMoAencTBusl. EAUHCTBO
(h131UeCcKoi KapTUHbI MUpa»

https://m.edsoo.ru/X6R3T3S3S

55

OTaribl pa3BUTUSI aCTPOHOMUH.
IIpuknagHoe u
MHPOBO033peHYeCcKOe 3HaueHue
acTpoHomuu. Buz 3B€31HOTO
HeOa. Co3Be3zus, sspKue 3BE3/bl,

IJIdHETBI, UX BUAUMOE OBM)KEHHUE.

Co/tHeyHada cucrteMa

https://m.edsoo.ru/O301U3H1P

56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHepruu CosHia U
3B63/]

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/bl, UX OCHOBHbIE

https://m.edsoo.ru/C2L.2C9A0V



https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/F5C1P8E3F

XapaKTepUCTUKU. 3BE3/1bl IJIaBHOU
T10C/1eJ0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHUe 3BE3].
CoBpeMeHHbIe TIpe/iCTaB/IeHUs O
TIPOUCXOXKIEHUU U 3BOJTFOLIUN
ComnHIiia 1 3BE3/

58

Mneunsliii [TyTh — Haia
lNanaktuka. [lonoxenue u
nerxkeHre CosHua B ['anakTuke.
lNanaktvkuy. YépHbie JBIPHI B
s/ipax rajakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pazberanue rajakTuK.
Teopust bosbIOroO B3phIBa.
PenuikToBoe usnyuenue.
MertaranakTHKa

https://m.edsoo.ru/LOI8V8I4U

60

HepemieHHb1e TIpo0/ieMbI
aCTPOHOMHU

https://m.edsoo.ru/U4F8Q0E8O

61

KonTtposbHast paboTta «DJieMeHThI
aCTPOHOMHUH U aCTPOPU3UKU»

https://m.eds00.ru/Y6Y9D4G7X

62

O6o6maromuii ypok. Pomb
(GU3MKU U aCTPOHOMUU B
5KOHOMHUECKOH,
TeXHOJIOTUUECKOH, COL[UAIbHOU U
TUUECKOM cepax /iesTeTbHOCTH
yesioBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o61arotuit ypok. Ponb u
MeCTO (PU3UKU U aCTPOHOMHU B
COBPeMEeHHOU HayYHOU KapTUHe
Mupa

https://m.edsoo.ru/JIN2H3EQOV



https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/Y6X6U2P6A

64

O6o6mmaroiiuii ypok. Pomb
(dur3uUeckKoi Teopum B
(hopMUpOBaHUM Tpe/CTaB/IeHUN O
(dbr3rUeckKoi KapTUHe MUpa

https://m.edsoo.ru/I4AW6MOW47Z

65

O6o6mmaromuii ypok. Mecto
(13rueCcKoU KapTUHBI MHpa B
o0I11IeM psiTy COBPeMEeHHBIX
eCTeCTBEeHHO-HayUHbIX
npe/iCTaB/eHNl O IPUPOZe

https://m.edsoo.ru/M508T0B0OY

66

Pe3epBHbIil ypok. MarHutHoe
rosie. J/IeKTPOMarHUTHast
VHZAYKLIYS

https://m.edsoo.ru/TOX1E6C7N

67

Pe3epBHbIi1 ypok. OnTuKa.
OCHOBBI CrielaIbHON TeOpUU
OTHOCUTEJIbHOCTH

https://m.edsoo.ru/M4J2B7W8P

68

Pe3epHelii ypok. KBaHToBast
¢du3uKa. Dy1eMeHTbl aCTPOHOMUU U
acTpo(r3rKu

https://m.edsoo.ru/R6C9T1Q0Z

OBHIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

68



https://m.edsoo.ru/R6C9T1Q0Z
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/I4W6M0W4Z




IIPOBEPSIEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KITACC

Kopg,
MpoBepPsieMoro
pe3yJbTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHust

10.1

[deMoHCTpUpOBaTL Ha TIpUMepax poJb W MeCTO (U3UKU B
(hopMUpOBaHUM COBPEMEHHON HayuHOM KapTWHbI MHpa, B pa3BUTUU
COBPEMEHHOU TeXHHWKHU U TeXHOJIOTMM, B PAKTUYECKOM J1eITe/IbHOCTH

Jofien

10.2

YuuThIBaTh TPaHUILIbl TIPUMeHeHUs U3yUeHHbIX (U3NUeCKUX MoJesieii:
MaTepyanbHas TOUKA, WHepI[Ha/bHas CHUCTeMa OTCUéTa, abCOMIOTHO
TBEpJ0€ Tes0, ujeanbHbI Ta3; MOJe/M CTPOEHHUs Ta30B, )KUAKOCTeU U
TBEPALIX TeJ, TOYEeUHBbId 3/eKTPUUeCKUN 3apsifi — TIpU pelleHUU

(bI/IBI/I‘-IECKI/IX 3a/ia4d

10.3

PacriozHaBaTh u3nueckue siBjieHUs (TIPOL[eCChl) U OOBSICHATh WX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJEeKYISIPHO-KUHeTUUeCKOW Teopuu
CTpOeHMsl BelljecTBA U  JIeKTPOJAUHAMHUKHU: paBHOMEPHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEeHHOe [BIKeHHWe, CBOOO/IHOe TMajieHue
Tes, ABWXXEHHe TI0 OKDY)XHOCTH, WHepLHs, B3aUMOJENCTBUE TeJ;
ouddy3us, OpOYHOBCKOe [BID)KeHHE, CTpPOeHHWe JKHUAKOCTed U
TBEPABIX Tejl, W3MeHeHWe 0ObEMa Ten TIPM  HarpeBaHUU
(oxna)kgeHuu), TemoBOe paBHOBeCcHe, WCIapeHHe, KOHJeHCalus,
IJIaB/IeHWe, KPUCTa/iM3alys, KUIIeHWe, BJIAXKHOCTb  BO3[yXa,
TIOBBILIIEHKe /IaB/IeHHs r'a3a IIPpU ero HarpeBaHuy B 3aKPLITOM COCY/e,
CBA3b MeXJAy IlapamMeTpamMu COCTOSIHMS Trasa B U30IpoLeccax;

3/71eKTpHr3allys TeJl, B3aUMO/IeliCTBYe 3apsifiOB

10.4

OnuchiBaTb MexaHWYeCKoe [IBIDKeHWe, UCHob3ysl (u3nyeckue
Be/IMUMHBI: KOOp/WHATa, MyThb, epeMelljeH’e, CKOPOCTb, YCKOPEeHUe,
Macca Tejla, CWia, HWMIYyJbC Tela, KWUHETUUYecKas SHeprus,
MOTeHLIMa/bHasE JHEPrus, MexaHudeckas pabora, MexaHWYecKas
MOLHOCTb; PY ONMCAHUY MPaBUIbHO TPAKTOBaTh (PU3MUECKUI CMBICIT
WCTIO/Ib3yeMBbIX BEJIMUWH, WX 0003HAueHHs] W eJUHHUL[bl, HAXOAWUTh
(hopMy/bl, CBSI3BbIBAIOLME JAHHYHO (PU3MUECKYH0 BeJIMUKHY C APYTUMU

Be/IMYNMHAMHA

10.5

OnucheIBaTh HN3ydeHHbIe TeIlJIOBbIE CBOICTBA Tel W TEIIOBLIE




SIBJIEHUs, MCIO0Jb3ysd (M3UUeCcKue Be/JMUYMHBbL: JaBleHHe rasa,
TeMIlepaTypa, CpeJHss KUHeTHYecKas »SHeprus XaoTH4YecKOro
[IBIDKeHUST MOJIeKyJl, CpeJHeKBa/lpaTU4yHasi CKOPOCTb MOJeKYI,
KOJIMYeCTBO  TeIUIOThl, BHYTPEHHss1 JHeprusi, pabora rasa,
KO3 QUIIMeHT T10/Ie3HOT0 [IeMCTBUSI TeIJIOBOrO JBUTraTesisi; MpU
ONMCaHUM MpaBU/IbHO TPaKTOBaTh ¢br3nueckui CMBICJT
WCTIO/Tb3YEMBIX BEJIMUMH, WX O00O03HAUEHUS U eJAWHUIIbI, HaXOAUThb
(hopMyJibl, CBSI3bIBAIOLLME JaHHYIO (PU3NUYECKYI0 BEIUUMHY C APYTUMU

Be/IMUMHaM

10.6

OnuchiBaTh H3yyeHHble 3/1eKTPUUECKMe CBOMCTBAa BelljecTBa U
3/IeKTpUYeCcKre  siBjieHus1  (TIpOLlecChl), UCMOMb3yd  (hU3UUecKue
Be/IMUUHBI: 5/IEKTPUYECKUA  3apsif,  S/eKTpuyeckoe  ToJie,
HanpsDKEHHOCTb I0JIs, [OTeHLMasl, pa3HOCTb [IOTEeHLManoB; IpU
OTMCaHWY TIPaBU/IbLHO TPAKTOBaTh (PU3MUECKUI CMBIC/ UCII0/Ib3yeMbIX
BeMWYMH, WX 0003HaueHWsT W eJUHULBL; YKa3biBaTh (HOPMYJIBI,
CBSI3bIBAIOLME [IAHHYIO  (PU3MUECKYyl0 BeJWYMHY C JpyrdMH

Be/IMYNHaAMN

10.7

aHa/IM3UpOBaTh (U3WUYECKHe TIpOLeCChbl U  SBJIEHHUS, HCIOJIb3Yys
(ur3nuecKre 3aKOHbI U TIPUHLIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, I1
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MeXaHWUYeCKOW >SHepruu,
3aKOH COXPaHeHUsI UMITyJIbCa, MPUHLMIT CyNepro3UL[MK CUJI, TIPUHLUII
PaBHOIPABUSI MHEPLMaJbHBIX CUCTEM OTCY€Ta; MOJIEKYJ/ISIPHO-
KUHETUYeCKYH0 TeOpHI0 CTPOEHMS Bell[eCTBa, ra30Bble 3aKOHBI, CBSI3b
CpefiHe KUHETUYEeCKOM SHEepruu TerviOBOTO [BWKEHHUST MOJIEKYs C
abCOMIOTHOM TemrepaTypoM, TepBbIli 3aKOH TepMOJWHAMHUKU; 3aKOH
COXpaHeHusl SJIeKTPUUYeCKOro 3apsfa, 3akoH KysioHa; mpu 5ToM
pasnuuaTth CA0BeCHYI (OpMYJ/HMPOBKY 3aKOHa, €ro mMaTreMaThyecKoe

BbIpa’KeHHE U YCIIOBUA (FpaHI/IL[bI, 06]'[(:1CTI/I) MMPpUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TIPUHIUIIBI JIEMCTBUS MAIllMH, TPUOOPOB U
TEeXHUYECKUX YCTPOWCTB; pa3iuuaTh YCJIOBUS UX 0e3omacHOro

HCII0/Ib30BAHHUA B HOBCEAHEBHOﬁ JKN3HU

10.9

BBIMO/THATE 9KCTIEPUMEHTHI 110 UCC/IeIOBAaHNI0 (PU3MUECKUX SIBJIEHUN U
TMIPOLIECCOB C WCTO/Ib30BaHKEM TIPSMbIX U KOCBEHHBIX W3MepPeHUi; TIpu
3ToM (OpMy/IMpOBaTh TpoOsieMy (3afauy) W THUMOTe3y y4eOHOTo
JKCTIepUMeHTa,  coOMpaTb  yCTaHOBKY W3  TPe/JIOXKeHHOTr0

000py/10BaHus1, POBO/IUTH OIIBIT ¥ (HOPMYJ/TUPOBATh BLIBO/IbI

10.10

OcyulecTBaATh TpsMble M KOCBEHHble H3MepeHHsl (PU3NUeCcKUX

Be€/JIMYWH; TIpYU 3TOM BbI6I/IpaTb ONTHUMAa/IbHBIA CII0C00 HN3MEPpEeHHs U




HCI1I0/Ib30BaTh M3BeCTHbIE MeTOJbl OLI€HKHU HOFPEUJHOCTEﬁ H3MEPEHHﬁ

10.11

WccnenoBaTh 3aBUCUMOCTHA MeXTy (QU3NUECKUMHU BeJIMUMHAMU C
WCI0/Ib30BaHMEM TMPSIMBIX W3MepeHWl; TNpU 3TOM KOHCTPYHMPOBAaThb
YCTaHOBKY, (UKCUPOBAThb pe3y/bTaThl TMOYYE€HHOM 3aBUCUMOCTU
(bu3nUyeCcKUx BeTMUWH B BHUjle TaO/UI| U rpadUKOB, [1e/1aTh BHIBO/BI TI0

pe3y/bTaTaM HUCC/IeJOBaHUSA

10.12

Cobmogate mpaBuaa 0e30mMacHOrO TpyAa TpH  TPOBeJeHUN
WCC/IeIoBaHUM B paMKax yueOHOro SKcriepyuMeHTa, ydeOHO-
UCCIIe/|OBaTe/IbCKOW U TIPOEKTHOM [1eATe/IbHOCTH C MCII0JIb30BaHUEM

M3MEepUTE/TbHBIX YCTPOUCTB U JTabopaTOPHOTO 000PYZOBaHUs

10.13

PellaTh pacuéTHble 3a/lauM C SIBHO 3aJjlaHHOW (hM3MueCcKol MOZesblo,
WCIo/b3ysl (u3rueckue 3aKOHbI M TIPUHIUIIBI; Ha OCHOBE aHasu3a
yCJIOBUSL  33/laud  BbIOMpaTh  (PU3UUECKYI0 MOZe/b,  BbIAE/STh
(bu3ruecKre BeJTMUMHBI U OPMYJIbI, HEOOXOJUMBIE /i1 €€ pelleHHs,
TIPOBO/IUTH PACUETHI U OI[eHUBATh PEAIbHOCTh TOJTyUeHHOTO 3HAUeHMUS

(bu3ruecKoi BeTMUUHbI

10.14

Pemare  KauecTBeHHble  3a/lauyu:  BbICTpaWBaThb  JIOTUUECKHU
HeMNpOTHBOPEUMBYIO LIe[IOUKY PAaCCy’>K[eHHUH C OMOpoW Ha M3yuyeHHbIe

3dKOHBI, 3dKOHOMEDHOCTH U q)HBH‘JECKI/Ie SABJ/IeHUA

10.15

Wcnonb3oBaTh TIpU  pellleHWHd  yueOHBIX 3aZilau  COBPEMeHHbIe
VH(OpMaLlMOHHbIe TEXHOJOTWU [ijIsl TIOMCKA, CTPYKTYpPHUPOBaHMS,
VHTepIipeTaliui U TIpeJCTaB/ieHHs] yueOHONW W Hay4HO-TIOMYJISPHOM
vH(pOpMaLMy, TMOJyYeHHON M3 pa3/M4HbIX UCTOYHUKOB; KPUTUUECKU

aHa/IM3MPOBATh M0JIy4aeMyro HH(OPMaLUo

10.16

[IpuBoAUTL TIPUMEpBI BK/Iala POCCHUMCKUX W 3apyOe)KHBIX yU€HbIX-
(¢U3MKOB B pa3BUTHE HayKH, OOBsICHEHHe IIPOLIeCCOB OKPY’Karollero

MHDA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM

10.17

Hcronb30BaTh TEOPETHUECKHE 3HAHUS M0 (PU3MKe B TIOBCEJIHEBHOM
>KU3HU 7151 0becrieueHust 6e3oracHOCTH MpU obpaiiieHny ¢ mpubopamMu
U TeXHUUECKUMH YCTPOHCTBAaMM, [Jjisi COXPAHEHWs 37I0POBbSl U

co06uTr0/1eHNsT HOPM KOJIOTMYeCKOTro TIOBeZIeHHs1 B OKpY Katollleii cpejie

10.18

PaboTath B rpyIime C BBINOJHEHWEM pPa3/IMUHBIX COLIMATBbHBIX POJIeH,
M/1IaHUpOBaTh  paboTy  Trpynmbl,  paljMoOHAIBHO  pacrpezessiTh
00513aHHOCTM W TUJIaHUPOBAaTh [esiTe/IbHOCTb B HECTaHJapTHBIX
CUTyaLUsiX, aJleKBaTHO OLIeHMBAaTh BKJAaJ, KaX[0ro M3 Yy4YaCTHHUKOB

TpyMIbl B pellieHre pacCMaTprUBaeMoii IpoOieMbl




11 K/TACC

Kop
MpoBepseMoro
pe3yJbTarTa

IIpoBepsieMble NpeAMETHBIE Pe3y/IbTaThl 0CBOEHHUA 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl Cpe/JHero ooiiero oo6pa3oBaHus

11.1

HNemoHCTpUpOBaTh Ha TMpuUMepax Ppodb W MecTo (U3MKU B
(bopMUpOBaHUM COBpEeMEHHON HayuHOW KapTWHbI MHpa, B pa3BUTHHU
COBPEMEHHOM TeXHUKHU U TeXHOJIOTHM, B TIPAKTUUECKOM /esTeTbHOCTH

Jto/iel, 11e/IOCTHOCTb Y eJMHCTBO (PM3MUeCKO KapTUHbI MUpa

11.2

YuuThIBaTh TpaHULIbl IPUMEHEHUsT U3YUeHHbIX (PU3NUYECKUX MOJesel:
TOYEUHbIN 37IeKTPUUeCKUl 3apsj, sepHasi MOJe/lb aTOMa, HYK/JIOHHast

Mo/ie/lb aTOMHOTO si/ipa MpU pellleHny (Gr3nuecKrx 3ajau

11.3

Pacrio3HaBaTh ¢u3nueckre siBjieHUs (MpoLiecchl) U OOBSICHATh MX Ha
OCHOBe 3aKOHOB  3/IeKTPOJWHAMUKKA W  KBAaHTOBOW  (DU3MKU:
3/IeKTpUYecKasi TIPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XHWMHUECKOe,
MarHUTHOe  JeWCTBUS  TOKa, B3auMO/IeiCTBIE MarHuTOB,
3/IeKTPOMAarHuTHasE WHAYKIWS, [JelCTBMe MarHUTHOTO TIONs Ha
MPOBOAHUK C TOKOM U [ABWXKYIIMKUCS 3apsifi, 37eKTPOMarHHWTHBIE
KonebaHUs W BOJIHBI, TIPSIMOJIMHEHHOE pacrhpOCTPaHeHWe CBeTa,
OTpakeHWe,  TIpesiomyieHHe,  WHTepdepeHLUs,  JUdpakius U
roJisipu3alysi CBeTa, AUCIIePCUsi CBeTa, (POTO3/eKTpUUeCKuil 3pdeKT
(botosddexT), cBeTOBOE [JaBieHHe, BO3HWKHOBEHHE JIMHEMUaTOrO
CrieKTpa aToMa BOJIOpO/la, eCTeCTBeHHass M MCKYCCTBeHHast

PaA0aKTUBHOCTD

11.4

OnuceiBaTh  W3yueHHbIe CBOMCTBa  BellecTBa  (3/IeKTPUUECKHe,
MarHUTHBIE, ONTUYECKHe, 37IeKTPUUeCKYH0 MPOBOJUMOCTb Pa3/IMUHBIX
cpel) W 3/eKTPOMarHUTHble siBJieHUs] (TPOLIeCChI), HCIIOMb3Ys
¢u3nueckre  BeJIMUMHBL:  J7IEKTPUUECKWN  3aps]l, Cula  TOKa,
/IEKTPUYECKOe  HampsDkeHWe,  JIEKTPUUECKoe  COMPOTHUBIIEHHE,
pa3HOCTb ToTeHIManoB, J/C, pabora Toka, MHAYKIMS MarHUTHOTO
nosisi, cusa Awmrepa, cwia JIopeHIja, WHAYKTUBHOCTb KaTYIIKH,
9Heprusi 3/IeKTPUUECKOr0 W MarHUTHOTO TIO/iel, Tepuoj, U uacToTa
KosiebaHMii B KosiebaTesTbHOM KOHTYPe, 3apsiJ U CHJla TOKa B TIPOLiecce
rapMOHUYECKUX 3/IEKTPOMAarHUTHBIX  KoJyiebaHuH, (okycHoe
paccTosiHie W OITHYecKas CWia JIMH3bI; TIPU OIMHCAaHWUM TPaBUIBLHO
TPAaKTOBaTh (PU3MUECKUH CMBICJ HCIIO/Ib3YEMbIX BEMUWH, UX
o003HaueHUss U eAWHMILIBI, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIHE

JTaHHYO0 (PU3NYeCKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMU




11.5

OnuceIBaTh U3yuyeHHble KBAHTOBbIE SIBJIEHUS U MPOLIeCChI, UCTIO/Ib3Ys
¢u3nyeckre BeMUMHBI: CKOPOCTb 3/1€KTPOMAarHWTHBIX BOJIH, JJIMHA
BOJIHBI U 4YacTOTa CBeTa, SHePrus M UMIY/AbC (POTOHA, Mepuof,
roslypacnaja, >SHeprusi CBsI3U AaTOMHBIX siJep; IpyU OINUCaHWUU
MPaBWIBHO TPAKTOBaTh (PM3MUYECKUI CMBIC/ UCII0/Ib3YEeMbIX BeJIMUYMH,
rux 0003HaueHUss U eJUHMILIbI; YKa3biBaTb (POPMYJIbI, CBs3bIBalOIIMe
JlaHHYI0 (M3UYeCcKyl0 BeJIMUMHY C JPYTMMU BeJIUYMHAMMU, BBIUMCIATh

3HaueHue (HU3NUeCKOr BeTMUMHBI

11.6

AHanu3upoBaTh (QuU3nWUeckue TIPOLeCChl U SIBJIEHUS, HCII0/Ib3Ys
¢usnyeckre 3aKOHbI W TIPUHLUNBL  3aKOH OMa,  3aKOHBI
Moc/e/J0BaTe/IbHOTO W TMapa/uie/IbHOTO COeJJUHeHHsl TPOBO/IHUKOB,
3akoH [Ixoysns — JleHila, 3aKOH 3/IeKTPOMAarHUTHOW UH/YKL[MH, 3aKOH
MIPSIMOJIMHEMHOTO PaclpOCTPAHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsl CBeTa,
3aKOHBI ~ TIpeJIOMJIEHUs  CBeTa, ypaBHeHWe  DUHINTeWHa  [Jis
doTosadpdekra, 3aKOH COXpaHeHMS SHEepPrud, 3aKOH COXpaHeHUs
HMMITy/IbCa, 3aKOH COXPaHeHUs SJeKTPUUeCKOro 3apsija, 3aKoH
COXpaHeHHsI  MaCCOBOTO  UHWC/Ia, TOCTynaTthl  bopa,  3akoH
pPafIMOaKTUBHOTO pacrafia; TpA STOM pa3/idyaTbh CJIOBECHYIO
(hopMyMPOBKY 3aKOHa, ero MaTeMaThueCKoe BbIpa’KeHUe U YCIOBUS

(rpaHUIlBI, 06/1aCTH) TPUMEHUMOCTH

11.7

OHPE,E[EJIHTL HalipaB/IeHHWE€ BEKTOPa HWHAYKLKMKW MAIHUTHOI'O T10JI4

TPOBOJHKKA C TOKOM, CUJIbl AMriepa U cuibl JlopeHija

11.8

CtpouTb ¥ ONMCHIBaTH U300pakeHHe, CO3/laBaeMOe  TIOCKUM

3epKaJjioM, TOHKOU JINH30U

11.9

BBINO/THATE KCIIEPUMEHTBI TI0 UCC/Ie/I0OBaHHIO (DU3MUEeCKUX SIBJIEHUH U
TMPOLIECCOB C WCII0/Ib30BAHHEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH; TIpH
3ToM QopmynupoBaTh mpobneMy (3afady) W TUIOTe3y yuyeOHOro
JKCIlepriMeHTa,  CcoOMpaTh  yCTaHOBKY M3  TIpeJI0yKeHHOTO

000py/10BaHus1, POBO/IUTH OTIBIT ¥ (HOPMYJ/TUPOBATh BLIBO/IbI

11.10

OcyulecTBnATh TpsIMble M KOCBEHHble H3MepeHHsl (PU3MUeCcKUX
Be/IMUMH; TIPU 3TOM BbIOMpAThb OINTHUMAaJbHBIA CIIOCOO W3MepeHHsi U

HCII0J/Ib30BaTh M3BeCTHbIe MeTO/bl OLJ€HKN HOFPEHJHOCTEﬁ I/IBMEPEHI/II\/’I

11.11

WccnenoBaTh 3aBUCMMOCTH (PU3MYECKUX BeTMUMH C MCII0J/Ib30BaHUEM
MpSMBIX U3MEPeHWM; TIpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY,
(uKCcUpoBaTh pe3ysbTaThbl IOJYYEHHOM 3aBUCUMOCTU (PU3NUECKUX
Be/IMUMH B BUJe Tabaull U rpadUKoB, [iesiaTh BbIBOABI 110 pe3y/bTaTaM

nccjaeaq0BaHuA

11.12

Cobmogate rmpaBuna GesoracHoro Tpyja TIpU  TPOBeJeHUH




UCCIeJOBaHUM B paMKax y4eOHOTO JKCrepuMeHTa, yueOHO-
HCCJIeIoBaTeIbCKOM U TIPOEKTHOU JeATeIbHOCTU C MCII0JIb30BaHUEM

M3MEepPUTETbHBIX YCTPONCTB U JJabopaTopHOro 000pyJ0BaHHS

11.13

PeriaTh pacuéTHble 3a/jlauM C SIBHO 3aJ@aHHOW (pM3MUeCKOW MOZesblo,
WCI0/b3ysl (pu3rueckue 3aKOHbI M TIPUHIUIIBI; HAa OCHOBe aHasu3a
yC/IOBUS  33/laud  BbIOMpaTh  (PU3UUECKYl0 MOfefb,  BbIE/STh
(bu3nyeckre BeJUUMHBI U (OPMYJIbI, HEOOXOUMBIE /i1 €€ pelleHws,
TPOBO/AUTL PACUETHI M OL|eHUBAaTh PEaJbHOCTh TMOJIyUeHHOTO 3HaueHust

(hr3UUecKoi BeTMUMHbBI

11.14

PemaTh ~ KaueCcTBeHHbIE  337laUM:  BBICTPAWBaTh  JIOTUYECKU
HerpOTHBOPEUMBYIO LIeTIOUKY PaCcCy’KAeHHI C OMopoi Ha U3ydyeHHbIe

3dKOHbI, 3dKOHOMEPHOCTHU U Cl)I/I3I/ILIECKI/Ie ABJIEHUA

11.15

WUcrionp30BaTh IMpU  pellleHMM yueOHBIX 3aZlay  COBpEMeHHbIe
VH(OpMalLlMOHHbIe TEXHOJIOTWU [ijIs1 TIOMCKA, CTPYKTypHUPOBaHMS,
VHTEepIIpeTallii W TpeJCTaBieHus yuyeOHOM W Hay4YHO-TIOMY/ISIPHOMN
MH(pOpMaLy, TOTy4YeHHOW W3 pa3/MUHbIX UCTOUYHUKOB; KPUTHUYECKU

aHa/IM3MpOBAaTh M0/Iy4aeMyo UH(OPMaLo

11.16

OOBSICHATh TPUHLIAIIBI ZeMCTBUSI MAlllMH, MPUOOPOB U TeXHUUECKUX
YCTPOMCTB; pa3/iuuaTh YCJIOBUS MX 0€30MacHOTO WCIIO/b30BaHUS B

TOBCEeJHEBHOU >KU3HU

11.17

[MpyBOAWTE TIpUMeEpHI BKJaZida POCCHUMCKUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKW, B OOBSICHEHHE TIPOLIECCOB OKPY>KaroIIero

MHD4, B Pa3BUTHE TEXHUKU 1 TeXHOJIOTUH

11.18

Wcronp30BaTh TeOpPETUUECKWE 3HAHUS IO (U3MKe B TIOBCEJIHEBHOM
JKU3HU 17151 0becrieueHrst 6€30MIaCHOCTH TIpU 0OpalieH|uH ¢ IpubopaMu
U TeXHWYeCKVMMH YCTPONCTBaMH, [/ COXPaHeHWs 3/J0POBbSI H

CO6J'II-0,E[EHI/IH HOPM 35K0JIOTHY€CKOT'O IoBej€eHUsA B OKPY)KaIOLHEﬁ cpege

11.19

PabotaTh B TpyTIe C BBIMOJHEHHWEM pa3/WYHBIX COLUAIBHBIX DOJIEH,
M7IaHAPOBaTh  paboTy  rpymmbl,  palMOHAIBLHO  pacrpefessiTh
00513aHHOCTH ¥ TUIAHUPOBaTh  [IeTe/IbHOCTh B HECTaHZAPTHBIX
CUTyalUsiX, aJileKBaTHO OLeHUBAaThb BKJaJ KaXAOr0 W3 YyYaCTHUKOB

TPYTIIBI B pellieHre pacCMaTprUBaeMoi 1po0ieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,
pasaen
a

Koj nposepsiemoro
j/1eMeHTa

ITpoBepsiemble 371eMeHTHI COAepPKaHUs

OU3NKA N METO/JbI HAYUYHOI'O IIO3HAHNA

1.1

®usvka — Hayka O mnpupozge. Hayunble
MeTO/ibl TTI03HaHUs OKpYysKaroljero mMypa. Posb
3KCIlepUMeHTa U Teopud B IIpoLecce

TMO3HdHHWA ITPUPOJHI. SKCHEPI/IMEHT B CbI/IBI/IKe

1.2

MogenupoBaHue (U3UYeCKUX SIBJIEHUN U
riporieccoB. HayuHble rumnoresbl. PU3UUECKUe
3aKOHbl M TeOpUU. 'paHMIIBI MPUMEHUMOCTH
(br3nuecKux 3aKOHOB. [IpuHLun
cootBeTcTBUsi. Ponb U MecTto (u3MKd B
(opMUpOBaHUM  COBPEMEHHOW  Hay4HOU
KapTHHBI MHpa, B MpaKTHU4eCcKou

JlesITeJIbHOCTH JII0Ziei

MEXAHUKA

KNMHEMATHUKA

2.1.1

MexaHnueckoe ABIH>XeHHe. OTHOCUTENBHOCTD
MeXaHHMYEeCKOr'o ABHMXXKEHUA. CucreMa OTCUéTa.

Tpaekropus

2.1

2.1.2

[TepemelijeHre, CKOPOCTb (CpeJHsisi CKOPOCTb,
MTHOBEHHass ~ CKOPOCTb) U YCKOpeHHe
MaTepuasbHOM TOUKM, WX TPOEKIMM Ha OCH
CUCTeMBI KOOD/IMHAT. CrnoxxeHue

repeMeNLeHUN U CJI0XKeHHe CKOPOCTen

2.1.3

PaBHOMepHOe U PaBHOYCKOpeHHOe
TMPSIMOJTUHEHOe JIBIDKEHUe. I'paduku
3aBUCUMOCTH KOOp/IMHAT, CKOPOCTH,

YCKOpPEHUHH, MMyTHn u rnepemMeneHuns




MaTepI/IaﬂBHOﬁ TOYKH OT BpEMEHU

2.1.4

CBobo/iHoe TiazieHHe. Y cKopeHre CBOOOIHOTO

najieHust

2.1.5

KpuBonuHeliHoe JBWKeHue. PaBHOMepHOe
[IBIDKEHWe  MaTepyuaibHOM  TOYKM  IIO0
OKDY’>KHOCTH. YT/IOBasi CKOpPOCTb, JMHENHast
CKOPOCTb. [Tepuopg, U 4yacToTa.

LleHTpOCTpEMUTEBHOE YCKOPEHHe

2.1.6

TexHuueckve  yCTpOWCTBA: CMHJOMETP,
[IBIDKEHWe CHaps/0B, LielHble U peMeHHbIe

nepeJiaun

2.1.7

ITpakTueckue paboThL. W3mepenue
MI'HOBEHHOM CKOPOCTH. Wccneposanue
COOTHOLLEHUS] MeXAY MyTsMH, NPON/eHHbIMU
TeJOM  3a  IOC/IefoBaTe/lbHble  paBHbIE
MPOMEXXYTKU BpeEMeHH TIPU PaBHOYCKOPEHHOM
JIBIDKEHWM C HAya/IbHOM CKOPOCTBIO, PaBHOU
HyJI0. V3yueHue [BI)KeHUS L1apyKa B BSI3KOU
XugkocTh.  M3yueHwe — ABWKeHUs — TeJla,

OpOILIeHHOTO TOPHU30HTATBHO

2.2

OVHAMUKA

2.2.1

[IpyHLMDI OTHOCHUTE/IbHOCTH Ianunes.
[TepBbiii 3akoH HbloTOHA. VHepiuanbHbIe

CUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cuna. [IpyHLMIT Cyreprio3uLyu

CUJ1

2.2.3

Btopoii 3akoH HbloTOHa /11 MaTepua/ibHOU
TOUKM B UHepLUanbHOW CHUCTeMe OTCYéTa
(UCO). Tperuidi 3akoH HelooToHa A5

MaTepHa/JIbHBIX TOUYEK

2.2.4

3aKOH BCeMUPHOro TAroteHus. Cusa TsKecTu.

HepBaﬂ KOCMHUUeCKasd CKOPOCTh. Bec tena

2.2.5

Cwuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUSs

CKOJIb>XKeHUs )41 CuJjia TpeHusa TTI0KO4.




Kos¢dduriment tpenusi. Cuna COnpoTUB/IEHUS

Mpy ABMKEHWU TeJia B )KUJAKOCTHU WJIN r'a3e

2.2.7

HOCTyrIaTEJ'IbHOE W BpalllaTe/IbHOe [ABV)XEeHHe

abCoMIOTHO TBépAOl"O Te/1a

2.2.8

MoOMeHT Cu/bl OTHOCUTE/IbHO OCH BpallleHHUs.
[Ineyo cunbl. YcCnoBUsA paBHOBeCHS TBEPLOIO
Tena B ICO

2.2.9

TexHuueckue YCTpOﬁCTBa: MOAIINITHUKU,

ABMKeHHE NCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabotel. V3ydyeHue ABIKEHUS
Opycka 10 HAaKJIOHHOW TIJIOCKOCTA TIOJ
JleiCTBHeM HeCKOJIbKUX cwil. VccnenoBaHue
3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX
B JedopmupyeMoii Npy)KMHe W pe3UHOBOM
obpasiie, OT BenMUMHBI UX JedOpPMaLH.
ViccnenoBanue ycioBUK paBHOBECHS TBEPZOTO

Tesa, UMeIOIero OCh BpallleHust

2.3

3AKOHbBI COXPAHEHUA B MEXAHNKE

2.3.1

VmnynbC MaTepyasbHOW TOUKH, CUCTEMBI
MaTepuagbHbIX ToueK. VIMIynbC CUIbl U

HN3MEHEeHHE MMITYyJ/IbCa TeJjid

2.3.2

3akoH coxpaHeHus wumnynbca B HMCO.

PeakTuBHOE ABH)KeHHe

2.3.3

PaboTta cuibl

2.3.4

MOLLHOCTB CUJIBI

2.3.5

KuHeTnyeckasi sHeprusi MaTepuaabHON TOUKHU.

Teopema 0 KWHETHUECKOW SHEPrur

2.3.6

[ToreHimanbHass 3Heprus. [loTeHIManbHas
SHeprus yIIpyro nIebopMrpoBaHHOU
npyuHbl. [loTeHjManbHasg SHeprus Tesa

BO/IM3U MOBEPXHOCTHU 3eMnu

2.3.7

HOTEHL{I/IaﬂbeIe M HeIloTeHLra/IbHbIe CHJIBIL.

CBsI3b pa6OTBI HenoTeHua/IbHBIX CHU/JI C

N3MeHeHHneM MeXaHUUeCKOM SHEpPruu




CHUCTEMBI TeJI. 3aKoH COXpPaHEHUA

MeXaHW4YeCKOM SHepruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHUuecKre yCTpOMCTBA: [IBWKEHHE paker,
o BOJZIOMET, KOIlep, NIPY>KUHHbIN [TUCTOJIeT
[TpakTrueckrie paboThl. V3yueHue CBSI3U
53.10 CKOpPOCTeM TeJl TIpU HEYNpyrom  yzjape.

UccnefoBanne cBs3d  paboTel  CUABI  C

W3MeHeHreM MeXaHuueCKOU SHEPIrrHU Tejla

3 MOJIEKYJIAPHASA ®U3NKA I TEPMOAMHAMUMKA
OCHOBbBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OcHoBHbIE TI0JIO’KEeHHUS MOJIEKYJISIPHO-
311 KUHEeTHYeCKOU TEOPUH. bpoyHoBckoe
nBwkeHue. Tuddysus. Xapakrep JBKeHUS U
B3aUMO/eMCTBUS YaCTHL] BellleCcTBa
Mogenn cTpoeHHsi Tra30B, J>XHAKOCTeH U
3.1.2 TBEP/BIX Te/T U 00bSICHEHHE CBOMCTB BellleCTBa
Ha OCHOBE 3THUX MOJeJen
313 Macca ™onekyn. KosmuectBo —BelecTBa.
IToctostnHasi ABoragpo
314 TeruioBoe paBHOBecue. TemmepaTypa U eé
n3Mmepenue. lllkana temneparyp Llenbcus
> Mogens  ugeanbHoro rasa.  OcHOBHOe
3.1.5 ypaBHeHUe MOJIeKYISIPHO-KUHETUUYEeCKOU
TeOpUU U/leaIbHOro rasa
AbGcosroTHasi Temriepatypa Kak Mepa cpefHei
3.1.6 KMHETUYeCKOM 3Hepryuu TeIIOBOTO ABWKEHUs
yacrtul rasa. Illkana remneparyp KenbBrHa
317 YpaBHenue Knaneiipona — MeHzesneeBa.
3akoH [lanbTOHa
I'a30BBIe 3aKOHBI. M30MpoLecchl B UealbHOM
3.1.8 rase C TIOCTOSSTHHBIM KOJIMYeCTBOM BellleCTBa:
M30TepMa, M30X0pa, h3obapa
3.1.9

TexHuyeckre  yCTPOWCTBa:  TePMOMETD,




H6apomeTp

3.1.10

[TpakTrueckue paboTel. V3MepeHWe MacChl
BO3/lyXa B KJIaCCHOM KOMHare. VccnenoBaHue
3aBMCUMOCTH MeX/1y rapameTpaMy COCTOSTHUS

pa3pekeHHOro rasa

3.2

OCHOBbBI TEPMOJVNHAMUKUA

3.2.1

TepmoanHamMuueckass cucrema. BHyTpeHHss
SHEeprusi TepMOJAWHAMUYECKOM CHUCTeMBbl U

CrIoco0bI eé U3MeHeHUs

3.2.2

KommuectBo TernoTsl 1 paboTta. BHyTpeHHss

SHeprusa 0JHOaTOMHOI'O U ed/IbHOI'O I'a3d

3.2.3

Buzibl  Tersionepesjaud:  TeTUIONPOBOJHOCTD,
KOHBEKLUsI, u3ydyeHue. TeryioéMKOCTh Tera.
YnenvHasi TETUIOEMKOCTh BelljecTBa. Pacuér

KOJ/IMUeCTBa TeIJIOTEI IIPpU Tervionepejiadue

3.2.4

[TepBbIit 3aKOH TepMO/JMHaMUKU. [IpumMeHeHre
11epBOro 3aKOHa TepMOJWHAMUKU K
r3ornporeccam. ['paduueckass WHTeprpeTaLus

paboTheI raza

3.2.5

TernioBele MammHbl. [IpUHLMIBL  JeHCTBUSA
TEerUIOBbIX MalliiH. [Ipeobpa3oBaHusi SHepPryuu
B  TelyioBbIX MawmHax.  KospduupyeHt
rnonesHoro  gectBus  (ganee —  KIIO)

TeryioBou MaivHbl. [ukn KapHo u ero KIT/

3.2.6

Bropou 3aKOH TepPMOIVHAMUKHU.
HeobpaTMOCTh  TIPOIIECCOB B TIPUPOJE.
TernoBble JIBUTaTesu. OKoJIornyecKre

npo0IeMbI TeTI09HEePT e THKH

3.2.7

TexHuueckue YCTPOWMCTBa: JIBUTaTe/ b
BHYTPEHHEr0 cropaHus, ObITOBOM

XOJIOJUbHUK, KOHULIMOHED

3.2.8

[pakTrueckue paboTel. Vi3mepeHue yenbsHON

TEeIJIOEMKOCTU

3.3

AT'PET'ATHBIE COCTOAHNA BEIECBA. ®A30BBIE ITEPEXO/IbI




3.3.1

[Tapoobpa3oBaHure U KoHjjeHcalyst. VicrapeHue
u KUTIeHHe. Y nenbHas TerIoTa
rapoobpa3oBaHusi. 3aBUCHMOCTb TeMITepaTypbl

KHUIIeHHWA OT [JaBJ/IeHUA

3.3.2

AOco/0oTHAsT M OTHOCHTE/IbHAsI BJIAYKHOCTD

BO3Ayxa. HacelileHHbIM nap

3.3.3

TBépnoe TeJIo. Kpucrannmueckue u
amop(gHble Tesma. AHH30TPONMS CBOMCTB
KPUCTaJJIOB. XKupakue KPHUCTAaJIbL.

CoBpemMeHHbIe MaTepUasbl

3.3.4

[lnaBmeHne u KpucTta/yu3anus. Y JejbHas

TeruioTa rasieHus. Cybnumarys

3.3.5

YpaBHeHHe TeryIoBoro HanaHca

3.3.6

TexHWueckre yCTPOWCTBa: TUICPDOMETP U
NICUXPOMETP,  KaJoOpuMeTp,  TeXHOJIOTHUU
T0JIy4YeHHsI COBPEMEHHBIX MaTepuasoB, B TOM

UncCjie HaHOMdaTepHaloB, U HAHOTEXHOJ/IOTHU

3.3.7

ITpakTueckue paboThL. Wsmepenue

BJ/I&XKHOCTH BO34yXd

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnekTpr3alys Tesl. D/IeKTpUYecKul 3apsg. [sa

BHa 3JIEKTPUYECKUX 3dPs0B

4.1.2

[TpoBOAHUKH, JV3JIeKTPUKU U

TOJTyIPOBO/JHVKU

4.1.3

3aKoH COXPAdHEHUA 3JIEKTPUUYECKOI'0 3apsid

4.1.4

B3aumogeiicTBue 3apsijoB. 3akoH KysoHa

4.1.5

OnekTpuueckoe  mone.  HampsbkéHHOCTb
3JIEKTPUUECKOTO TOJIs1. [TpuHLIMN
cyrnepriosuiiud.  JIMHUKM  HarnpspKEHHOCTH

3JIEKTPHUYECKOI'O IMOJIA

4.1.6

PaboTa cua  3/1I€KTPOCTAaTUYECKOTO  TIOJIS.

HOTGHL{I/IEUI. Pa3HocTb IIOTeHlra/I0B

4.1.7

HPOBO,[LHI/IKI/I U OU3JIEKTPUKKW B TIOCTOAHHOM




3JIEKTPHUYECKOM r1oJie. ,Z[I/IBJIEKTPI/I‘-IECKHH

TIPOHUL[aeMOCTh
O1eKTPOEMKOCTB. KougeHncarop.
4.1.8 ONeKTPOEMKOCTb IUVIOCKOI'O  KOHZeHCcaTopa.
OHeprus 3apspKeHHOT'0 KOHZIleHCaTopa
TexHWueckre  yCTPOWCTBA:  3/IEKTPOCKOII,
419 3JIeKTPOMETp, 3/1eKTpOCTaTHUuUecKas 3alllWTa,
o 3a3em/ieHHe 3JIeKTPOINprOOpOB, KOH/EHCaTop,
KCEepOKC, CTPYMHBIN NTPUHTEP
4110 [TpakTHueckue paboThI. V3mepenue

3/IEKTPOEMKOCTH KOHZIeHCaTopa

4.2

TIOCTOSHHBIN SJIEKTPUUYECKINHN TOK. TOKU B PA3JTMUHBIX

CPEJIAX

YcnoBusi  CyliecTBOBaHHsI ~ TOCTOSIHHOTO

4.2.1 371eKTPAYeCKOro Toka. Mictounuku Toka. Cua
TOKa. [ToCTOSAHHBIN TOK
4.2.2 Hanpspokenue. 3akoH Oma zij1s1 yuacTKa Liernu
423 OneKTpUYyeckoe CONPOTUB/IEHUE. Y enbHOe
o COMPOTHUBJIEHVE Bell[eCTBa
424 [TocnenoBarensHOe, TrapasuiesibHoe,
o CMelllaHHOe COeIMHeHHe TIPOBOHUKOB
PaboTa 371eKTprueckoro Toka. 3akoH [KoyJist
4.2.5
— JleHna
4.2.6 MOILIHOCTB 3J/IEKTPAUECKOTO TOKa
3/1eKTpo/iBKyljasi cuna (ganee — JC) u
427 BHYTPEHHee COMpOTHBJ/IEHVEe UCTOYHMKA TOKa.
o 3akoH Owma a1 To/HOM — (3aMKHYTOM)
3/1eKTpruYeckon 1enu. KopoTkoe 3aMbIkaHue
OneKTpOHHast MPOBO/IUMOCTh TBEPABIX
428 MeTas/ulIoB.  3aBUCUMOCTb  COMPOTHUB/IEHUS
o MeTa/llIOB oT TeMIlepaTyphbl.
CBepxnpoBOJMOCTb
429 OnekTpuuyeckuii TOK B Bakyyme. CBolcTBa

3JIEKTPOHHBIX ITYUKOB




4.2.10

[MonyrnpoBogHuKU. CoOCTBeHHAasi U TIpUMecCHast
MIPOBO/IUMOCTE TTOJTyTIPOBOAHUKOB. CBOMCTBa

p-n nepexoja. [To/yrpoBoiHUKOBBIE IPUOOPLI

4.2.11

ONeKTpUYecKud TOK B 3/IeKTPOJIUTAX.
OneKTponuTHYecKas JccoLyanusi.

OJIEKTPOJIU3

4.2.12

OneKTpuUYecKuit TOK B rasax.
CaMOCTOSTeILHBIY U HecaMOCTOSTeIbLHbBIN
pa3psiz. Pa3nuuHble THIBI CAMOCTOSITE/TEHOTO

paspsiga. Monnus. [1nasma

4.2.13

TexHuueckre  yCTPOWCTBAa:  amIiepMeTp,
BOJITMETP, PpEOCTaT, HWCTOUHUKH  TOKa,
3/IeKTpOHarpeBare/ibHbIe 1110)5(10)0) 58
3JIEKTPOOCBETUTE/IbHBIE TPUOOPBI, TEPMOMETD
COTIPOTHUBJIEHWS, BaKyyMHbIH JIio[,
TEPMHUCTOPbI u (hoTope3ncTopsl,

TMOTYTIPOBO/IHUKOBBIN JUO/, Ta/lbBaHUKA

4.2.14

[IpakTHueckue paboThI. N3yuenue
CMeILIaHHOT' 0 COeJUHEeHUsI pe3HCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKA U €ro
BHYTpeHHero comnpotuBienus. HabmoneHue

3JIeKTPO/I3a

11 KJTACC

Kop
pa3aen
a

KonpoBepsiemoro
j/1eMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/iepP)KaHHUA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAA NHAYKOWA

4.3.1
4.3

[TocTosiHHBIe MarHuThL. B3aumopeiicTBue

IIOCTOAHHBIX MAaI'HUTOB

4.3.2

MaruutHoe mosie. BekTop MarHUTHOU
WHAYKUMWA.  [IpUHLUO  Cyreprio3uLyu.

Jluann marnuTHOM uHAYKUMU. KaprtuHa




JIMHUWA ~ MarHUTHOW  WHAYKLUW  TI0JIS

ITIOCTOSAHHBIX MdIrHUTOB

MarsuTHoe T1I0J1e MPpOBOJHHMKAa C TOKOM.
KapTI/IHa JIMHUM IO/ AJIMHHOI'O TMpAMOI'0

MPOBOJAHWKAa W 3dMKHYTOI'O KOJIBLI€EBOI'O

433 MPOBO/IHUKA, KAaTYLIKU C TOKOM. OTIBIT
Ipcrega. B3anMogeiicTBre NPOBOJHUKOB C
TOKOM
4.3.4 Cua Amriepa, eé MOZyJ/Ib M HarlpaBjieHUe
Cuna JlopeHLia, eé MOZy/Ib U HarpaB/ieHUe.
[Bw>KeHWe  3apsUKeHHOW — yacTHLbl B
4.3.5 O/JHOPOJJHOM MAarHUTHOM Tone. Pa6ora
cuiibl JIopeHLja
4.3.6 fIBneHyvie 3/1eKTPOMarHUTHON UHAYKLIMN
4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIAN
O/AC uHAYKUMH. 3aKOH 3/IeKTPOMarHUTHOM
4.38 uHaykumy dapages
BuxpeBoe snektpuueckoe tojse. I/C
WHIYKLUWA B TIPOBOJHUKE, [BWKYLEMCS
439 MOCTYMNAaTe/bHO B OJHOPOJJHOM MAarHUTHOM
rose
4.3.10 ITpaBuso JleHija
NBaykTuBHOCTL. fAB/IeHVEe CaMOMHAYKLIUU.
4.3.11
O C camonHayKLMU
OHeprusi MarHUTHOTO TIO/Sl KaTyLIKA C
4.3.12
TOKOM
4.3.13 O/eKTPOMarHuTHoe ToJie
TexHuueckrie  yCTPOWCTBA:  TOCTOSIHHbIE
MarHuThbl, 3JIeKTPOMarHu1THl,
4.3.14
3JIeKTPO/IBUraTellb, YCKOpHUTeN
3/IeMeHTapHbIX YaCTHL], UHAYKLMOHHAS [1eYb
[IpakTHueckue paboThI. N3yuenue
4.3.15

MArHMUTHOTO TIIOJIA KaTYIIKKM C TOKOM.

ViccnenoBanvie  /1eHCTBUSI  TIOCTOSIHHOTO




MdlrHWTa Hd PAMKY C TOKOM. I/ICCJIE,E[OBaHI/Ie

sABJ/1eHUA BHEKTpOMaFHHTHOﬁ NHAYKINN

KOJIEBAHNA 1 BOJIHBI

5.1

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIELAHUA

5.1.1

KonebatenbHasi  cucrema.  CBobOogHBIE
Konebanusi. T'apMoHuUueckue KosieOaHUS.
Ilepyioi, uacTOTa, amIUIMTyJa U (asa

KoJieOaHuiA

5.1.2

[Ipy>KUHHBIA MasTHUK. MaTeMaTHueCcKui

MassTHUK

5.1.3

YpaBHeHHe TapMOHMUYECKUX KoseOaHui.
KunemaTtnyeckoe v [JUHaMUYecKoe

OIMCcaHue KojiebaTeIbHOIo ABVKEHUSA

5.1.4

[IpeBpaiieHue SHeprumn pu
rapMoOHUYeCKUx  Kojebanusx.  CBsi3b
aMIUIATY b KoJie0aHui HMCXOHOM
BE/IMUWHBI C aMIUIUTy/laMH KoJjiebaHui eé

CKOPOCTH U yCKOPeHHsI

5.1.5

KonebatenbHbiii  KOHTYp.  CBOOOAHBIE
3/IEKTPOMAarHUTHBIE Kosie0aHUs B
ujlea/lbHOM  KojiebaTeJlbHOM — KOHTYpe.
AHanoruss MeXay MeXaHWYeCKUMH U
3/IEKTPOMarHUTHBIMU Ko/ie0aHUsMHU.

®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHMs 3Hepruy B H/lealbHOM

KosiebaTesIbHOM KOHTYpe

5.1.7

BbIHY)KZIeHHble MeXaHUUecKue KoJyieOaHusl.
Pe3oHnanc. Pe3oHaHcHas KpHBasi.
BreiHyK1eHHbIe 3/1IeKTPOMAarHuTHbIe

KOJIebaHus.

5.1.8

[TepemenHbiii  TOoK.  CHHyCOWZANIbHBIN

repeMeHHbIHN TOK.

5.1.9

Mo1uHoCTb IIepeMeHHOr 0 TOKA.

AMIUIMTYZIHOE W [IeHCTBYIOIllee 3HauyeHUe




CHJIbI TOKAa W HAIIps>KeHUs

5.1.10

Tpancdopmatop. IIpor3BoAaCTBO, Nepeaua
U ToTpeb/ieHre 3/IeKTPUUECKON SHEepryu.
OKOJIOTUYeCKHe PDUCKU TPU MPOU3BOJCTBE
3/1eKTPUYeCKOU SHEepruum. Kysnbrypa
WCII0/1b30BaHUs 3/1eEKTPO3HepPIrumn B

TOBCeJHEBHOM »KU3HU

5.1.11

TexHuueckre yCTpoWcTBa: cekicMorpad,
3/IeKTpUYeCKUit 3BOHOK, JTUHUU

3/IeKTporiepesiay

5.1.12

[TpakTnueckne pabotel. VccnemoBanue
3aBUCUMOCTH TIEpHO/Ia MasTbIX KOJieOaHUH
rpy3a Ha HUTU OT JJIMHBI HUTU U MacChbl
rpysa. MccnenoBaHve riepeMeHHOTO TOKa B
Lle[d U3 I10C/1e/l0BaTe/IbHO COeMHEHHBIX

KOH/IeHCATOPa, KaTYIIKU U Pe3UCTopa

5.2

MEXAHNUYECKHUE U SJIEKTPOMAIT'HUTHBIE BOJIHBI

5.2.1

MexaHWueCcKue BOJIHB, yCJIOBUS
pacripoctpaHeHusi.  Ilepuog.  CkopocTb
pacripocTpaHeHuWsi W JJIMHA  BOJIHBL

HOHEPE‘JHBIQ U TIPpOAO0JIbHbIE BOJTHBI

5.2.2

Wnutepdepenius  u  audpakyus

MeXaHn4YeCKHrX BOJIH

5.2.3

3ByK. CkopocTh 3ByKa. ['poMKOCTBL 3ByKa.

BricoTa ToHa. TeMOp 3ByKa

5.2.4

OJIGKTPOMAarHuTHble  BOJIHBL. Y CJIOBUS
W3/Iy4yeHUs]  37IeKTPOMAarHUTHBIX  BOJIH.
BsavmHas opueHTtanus BeKTopoB E, B 1 v

B 3J'IEKTPOM81"HI/ITHOI>i BOJIHE B BAKyyMe

5.2.5

CBoiCTBa  3/1IeKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHWe, TpesioMJIeHue, MO0JIIpU3aLys,
mubpakius, uHTepdepeHius. CKoOpocTb

3JIEKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3/1eKTPOMAarHUTHBIX BOJIH.

HpI/IMEHEHI/Ie JJIEKTDOMAIrHUTHBIX BOJIH B




TeXHUKe U OBITY

5.2.7

[IpyHLMIIBI pajjMoOCBsI3U U TesleBUJeHUS.
Pagnosnokanus. OJIEKTPOMarHUTHOe

3arpsi3HeHUe OKPY KaroL[el Cpe/ibl

5.2.8

TexHuyeckre yCTPOMCTBA: My3bIKa/bHble
MHCTPYMEHTHI, y/IbTPa3ByKOBast
JIMarHOCTMKa B TeXHUKe U MeJuL1He,
pajap, PpaAUONpUéMHUK,  TeseBH30p,

aHTeHHa, TesieoH, CBU-neun

5.3

OIITUKA

5.3.1

[IpsimonHeliHOe pacrpocTpaHeHHe CBeTa

B OZJHOpPO/IHOM cpefie. JIyu cBeTa

5.3.2

OtpakeHne cBeTa. 3aKOHbI OTpakKeHUs
cBeTa. [locTpoeHre M300paXKeHUH B TVIOCKOM

3epKase

5.3.3

IIpenomrnenvie cBeta. 3aKOHBI TIPETOM/IEHMST
CBeTa. AOGCOIOTHBIN roKasareJib

rpejoM/ieHUud

5.3.4

IMonHoe BHyTpeHHee OTpa’KeHue.
[IpesenbHBINA Yo/l MOMHOTO BHYTPEHHETO

OTpaXeHus

5.3.5

Hucnepcusi cBeta. C/IOXKHBIA ~ COCTaB

Genoro cBeta. L]seT

5.3.6

Cobupatoiiiie ¥ pacceudBarolle JIMH3bL
Tonkasi nmuH3a. POKYCHOe pacCTOsiHHE U
ONTUYeCKass ~ CWla  TOHKOH  JIMH3BL
[TocTpoeHue M300paXkeHUI B COOMPAIOIINX
W pacceMBarUMX JiMH3aX. Popmyra
TOHKOW JIMH3bI. YBeJMUeHUe, JaBaeMoe

JIMH30U

5.3.7

[Tpenenbl NpYMEHUMOCTH TeOMEeTPUUYECKOU

OIITUKHU

5.3.8

Wntepdepeniiss  cBeta. KorepeHTHble
VICTOYHUKHU. YcnoBus HabmoeHus

MdKCHMMYMOB n MHWHHMMYMOB B




vHTephepeHIIMOHHONW KapThHe OT [JBYyX

CI/IHClJaBHI::IX KOrepeHTHBIX KCTOUHHKOB

Oudpakuus  cBeta.  [udpakuyoHHas
peléTka. YcioBUe HaO/IO/eHUs T71aBHbIX
5.3.9 MaKCUMYyMOB rpu rnajieHuu
MOHOXPOMaTUUEeCKOT0 cBeTa Ha

IA(PaKIMOHHYIO PeIETKY

5.3.10 ITonspusaiys cBeta

TexHuueckre yCTPONCTBA: OYKM, JIyMa,

doToanmapar, MNPOEKI[MOHHBIN arrapar,

5.3.11 MUKPOCKOTII, TeJIeCKOIl, BOJIOKOHHasI
OIITHKa, nudpakiMoHHast peLéTKa,
TOJISIPOU],
[TpakTyeckue paboThI. N3mepenue

roKasaTesisi npesiomsieHus. VccienoBaHue
5.3.12
CBOMCTB  H300pakeHMd B JIMH3aX.

HabnromeHue qucrepcuu cBeTa

BJIEMEHTEI CIIEITMATIBHOM TEOPUY OTHOCUTEJIBHOCTH

['paHuI{pl TPUMEHHMMOCTH KJIaCCUYeCKOMH
MeXaHHKH. [Toctynatsl TeOpUHn
6.1 OTHOCUTE/ILHOCTH: HMHBAapUaHTHOCTb
MOZY/S CKOPOCTM CBeTa B BakKyyMe,

TIPUHIUTT OTHOCUTE/IbHOCTH DWHIIITeHa

6 OTHOCUTENBHOCTD O/IHOBDPEMEHHOCTH.
6.2 3amejjleHMe BpeMeHU UM COKpalleHue
JUTUHBI
6.3 OHeprust ¥ UMITyJIbC CBOOOZHOM YaCTHUL[bI
CBsi3b MacCbl C SHepruedl U MMIY/IbCOM
6.4 CBOOOJHOW UaCTUIIbI. OJHEpPrust TIOKOsI
CBOOO/THOM YaCTULIBI
7 KBAHTOBAS{ ®U3NKA
3JIEMEHTEI KBAHTOBOM OITTUKU
7.1

711 ®otoHbl. PopmyJia [11aHKa CBA3U 3HEPrun

doTOHa C ero yacToToil. OHeprus H




UMITyIbC (OTOHA

7.1.2

OTkpbITHE U UccnefoBaHue GoTo3ddexTa.

OnbIThI AT. CrosieToBa. 3aKOHBI

dboToadpdekra

7.1.3

YpaBHeHue OlHIITelHA ISt

dotosddekra. «KpacHas rpaHuLa»

dboToaPdekra

7.1.4

Hasnenue cBeta. OnbiThl I1.H. JlebeseBa

7.1.5

Xymuueckoe I,Z[el‘/JICTBI/Ie CBeTa

7.1.6

TexHuyeckre yCTpPOWMCTBA: (POTO3/IEMEHT,
doTomaTuuK, COJTHEeUHast Oarapes,

CBETOZMO/]

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoMa TomcoHa. OnbIThI
Pe3epdopja 1o ucciefjoBaHNI0 CTPOEHUS

dTOMa. HHaHETapHaH MO/Je/ib aTOMa

7.2.2

[Toctynater Bopa. Nznyuenune 51
norjoijeHe (GOTOHOB TIpU  Tepexo/e
aroMa C OJHOTO YPOBHS DSHePrud Ha
npyroi. Buzpl ciekTpoB. CieKTp ypoBHe#

SHEPruuv atomMa BoAOpoad

7.2.3

BonHoBble cBoiicTBa yactull. BosHbI e
Bpoiins. KopnyckynisipHO-BOJTHOBOM
gyamusMm.  [ludpakiys 57eKTPOHOB  Ha

KpuUCTa/ljiaXx

7.2.4

CrioHTaHHOe U BBIHY>XIE€HHOE H3/TyUYeHHUe.

YCTpoiicTBO M PUHIMUIT paboThI a3epa

7.2.5

TexHuyeckre yCTPOMCTBA: CHEKTpa/bHbIN
aHanu3 (CreKTPOCKOI), ja3ep, KBAaHTOBbIN

KOMIIbIOTEP

7.2.6

[TpakTrueckue  pabotel.  HabGmogenue

JIMHeNYaToro CrieKTpa

7.3

ATOMHOE AOPO

7.3.1

MeTO,I[LI Ha6JII-O,E[E‘HI/IH n perucrpauuuv




3JIEMEHTAPHBIX YUdCTHL]

7.3.2

OTKpbITUE  paJOaKTUBHOCTH.  OMbITHI
Pesepdopsa 1o oripefesieHUI0 COCTaBa
pa/IM0aKTUBHOTO  U3/yueHusi. CBOMCTBa
anbda-, 6eta-, raMmma-u3nydeHusi. BiusiHie

PaAXO0aKTUBHOCTH Ha KMBbI€ OPI'dHHU3MbI

7.3.3

OTKpbITHE  TIPOTOHA U HEUTPOHa.
HyknonHasi mogens siipa I'eifsenHbepra —
WBaneHko. 3apsj szapa. MaccoBoe uuciio

saapa. M30Torsl

7.3.4

Anbda-pacniaf,. OneKTPOHHBIN u
TIO3UTPOHHBIN Oeta-pacmaf,. Namma-
H3JlyueHue. 3aKkoH Pa/IM0aKTUBHOTO

pacrniazia

7.3.5

OHeprusi CBSI3M HYK/JIOHOB B  sifipe.

SAnepnsle cuinbl. [ledekT Macchl sifipa

7.3.6

SlnepHble peakiuu. [leneHue W CHUHTe3

Anep

7.3.7

AnepHbii peaxkTop. TepMosiZiepHbIN
cuHTe3. [IpobseMbl ¥ TepCHeKTUBbI
SleEPDHOM  JHEpPreTUKU.  OJKOJIOTMYeCKHue

dCII€KThI H,E[EPHOI‘;I SHEPreTuKu

7.3.8

OnemMeHTapHble  uyacTulbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTaIbHbIe

B3aWMO/IeNCTBUS

7.3.9

TexHuueckve  yCTPOWCTBA:  J03UMeT,
Kamepa BuabcoHa, sJepHBId peakTop,

atomHasa bomba

7.3.10

[TpakTueckue paboTel. VccienoBaHue
TPEKOB YyacTuL] (ro TOTOBBIM

doTtorpadusm)

SJIEMEHTBI ACTPO®U3NKNU

8.1

Bup 3Bé3gHoro Heba. Co3Besgusi, sipKue

3BE3/Ibl, TJIAHETHI, UX BUJUMOE ABMKeHHe




8.2

ConHeyHasg cucrema. IlnaHeTbl 3eMHOM
CPYIIIGL. IInaHeThI-rUraHThI n nux
CITIYTHHUKH, KdPJIMKOBBIE IIJIAHETHI. Margle

tes1a Co/THeyHol CUCTeMbl

8.3

ConHue, ¢orocpepa u  aTmocdepa.

Co/HeuHasag akKTUBHOCTD

8.4

NcTounuk sHeprum CosiHLa U 3BE3]

8.5

3BE31bl, WX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBeTHMOCTb, PaZiiyC, TemIiepaTypa,
ux B3alMOCBSI3b. [uarpamma
«CTIeKTpa/lbHbIA  K/IacC —  CBETUMOCTb».
3BE3/bI  IVIaBHOW  IOC/Ie/I0BaTEbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs

3BE3/1 I7IaBHOM T0C/Iej0BaTe/TbHOCTH

8.6

BHyTpeHHee CTpOeHue 3BE37,.
CoBpeMeHHbIe Tpe/iCTaB/IeHUs 0
TIPOMCXOXKeHUU U 3BoJroLMu CoJHLA U 3BE3Z,.

JTaribl XKU3HU 3BE3]]

8.7

Mneunbli [lyte — Hawa [anaktvka.
CrnivpanbHas CTPYKTypa lNamakTuky,
pacripefiejieHvde 3B€37l, rasa U IIbUIN.
[Tonoxxenve u paBwkeHue CosHLa B
lanaktuke. Ilnockas W cdepuueckas

IMoICUCTEMEBI I"'anakTuKMn

8.8

Turbl ra/IakKTHK. Pa,E[I/IOFaJIaKTI/IKI/I u

KBa3aphbl. YEpHbIe AbIPHI B ijpax rajakTHUK

8.9

Bcenennasa. Pacuipenne  BceneHHOM.
3akoH Xab6na. PasberaHue rasakTHK.
Bo3pact u paguyc BcenenHou, Teopus
bonbmioro B3peiBa. Mogenbs  «ropsiuei

BcenenHoli». PeukToBOE H3/yueHue

8.10

MaciutabHasi ~ CTpyKTypa  BceneHHOM.
Meraranaktika. HepeliéHHbie mpo6/ieMbl

aCTPOHOMUU




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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