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INIOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3vke 6a30BOro ypoBHsI Ha YPOBHe cpeJHero o0Iiero
oOpa3oBaHUs pa3paboTaHa Ha OCHOBe T10JI0KEHUM 1 TpeOOBaHUI K pe3y/ibTaTaM
OCBOEHHsI OCHOBHOM 00pa30oBaTe/IbHOM MPOrpaMMel, ripeficTaBieHHbIX B OT'OC
COO, a takxke ¢ yuétoM (hefepanbHOM pabouyeli rMporpaMMbl BOCTIMTAHUSI U
KOHIIEIL[UK TIpero/iaBaHusi yueOHOTo ripegmeta «Pu3mka» B 00pa3oBaTebHbIX
opranmsauusax  Poccuiickon — @enepauyy, — peajM3yOLMX  OCHOBHbIE
oOpa3oBaTesibHbIe POTPaMMBI.

CoziepkaHue TMpoOrpammbl 10 (U3MKe HarpaBieHO Ha ()OPMHUPOBaHHE
ecTeCTBeHHO-HayuHOW KapTWHbI Mupa oOyuarommxcs 10-11 kmaccoB mipu
oOyueHnd wux ¢u3mke Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-
JlessTeIbHOCTHOrO  noaxoza. [Iporpamma 10 (U3MKe  COOTBETCTBYET
tpeboBanusim ®I'OC COO K mlaHUPyeMbIM JIAYHOCTHBIM, TpPeJAMETHBIM U
MeTaripe[MeTHbIM pe3yJibTaTaM 00yueHUs, a Tak)Ke YUUThIBaeT He0OX0IUMOCTh
peaqM3alii MeXIpPeJMEeTHbIX CBs3elM (U3MKM C eCcTeCTBeHHO-HayUHbIMHU
yueOHbIMU TIpegMeTaMy. B Heli oripefie/isftOTCS OCHOBHbBIE IIeJTU U3YyUeHHsI
¢u3MKY Ha ypoBHe cpeJHero o0Iiero oopa3oBaHusl, MJIAHUPYeMbIe pe3yJyibTaTbl
OCBOeHHs Kypca (PU3MKHU: JIMUHOCTHBIE, MeTarpeJMeTHble, TNpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma no (pu3MKe BK/IHOYAET:

e TIJIaHHMpyeMble pe3yJbTaTbl OCBOeHUs Kypca ¢GU3MKd Ha 6a3oBoM

YPOBHE, B TOM UHCJIe TIpeIMETHBIe Pe3y/IbTaThl 10 TolaM 00yUeHUs;

e cojiep)KaHue yueOHOTo rpeaMeTa «Du3nka» 10 rojiaM 00yueHusl.

Du3KKa Kak Hayka o Haubosee oOL[MX 3aKOHAX TPUPO/bI, BHICTYMas B
KauecTe yueGHOrO TpeJMeTa B IUKOJIe, BHOCUT CYIIECTBEHHbIH BK/Iaj B
cucTteMy 3HaHUM 00 oOkpyxarwijemM wupe. LIKonbHBIM Kypc GU3UKU —
CHCTeMOOOpasyroLMi /iyl eCTeCTBeHHO-HAYYHbIX  y4YeOHbIX  TIPeJMeTOB,
TMOCKO/IBKY (PU3MUYECKHe 3aKOHbI JI)KaT B OCHOBE MPOLIECCOB W SIB/IEHHUH,
M3yuaeMbIX XUMHel, Ouonorvel, ¢usnueckoil reorpadueil U acTpOHOMUE.
Vcrionb3oBaHve W akTWBHOe TIPUMEHeHHe (PU3NUYeCKWX 3HaHWK Orpejesiser
XapakTep W pa3BUTHe pPa3HOOOpPa3HbIX TEXHOJOruM B cdepe SHEPreTHKH,
TPaAHCIIOPTa, OCBOEHUSI KOCMOCA, M0/IyYeHUs] HOBbIX MaTepuasioB C 3aJjaHHbIMU
CBOMCTBaMM U Jpyrux. M3yueHue (QU3MKM BHOCUT OCHOBHOW BKJaJ B
dopMHpOBaHre eCTeCTBeHHO-HAayYHOM KapTHHBI MHpa OO0ydYarol[uxcs, B
(opMHpOBaHMe yMEHWW TPHUMEHATb HayuHbIMd MeTOJ, TIO3HaHUSl MpHU
BBITTO/THEHUY MU YueOHBIX UCC/Ie/JOBaHUMH.

B ocHOBy Kypca (U3MKU [jii YPOBHSI CpefHero o0iero obpa3oBaHUs
TOJIOXKEH PSfi UJel, KOTOpble MOXXHO pacCMaTpyBaTh KakK MPUHLIUAIBI €ro
IIOCTPOEHMUSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hel KypC SIBJISIETCS JIOTUUECKH
3aBEpILUEHHBIM, OH COZIEP)KUT MaTepuas U3 BCEX pasiesioB (M3MKH, BK/IHOYAET
KaK BOTIPOCHI K/TACCHYECKOH, TaK U COBPEMEHHOH (H3UKH.

Hoes ceHepanusayuu. B coOOTBeTCTBUM C Hell Marepuan Kypca (PU3MKU
00beMHEH BOKpPYr (u3nueckux Teopuil. BeayimM B Kypce SIBISeTCS
(hopMHpOBaHKe TMpe/CTaBIeHU O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes 2ymanumapusayuu. Eé peanusainus rnpegriosnaraeT UCIO/Ib30BaHUe
I'YMaHUTApHOIO MOTeHLMana (U3NUeCKOr HayKW, OCMBIC/IEHUE CBSI3U Pa3BUTUS
¢u3mku C pa3ButheM OOIecTBa, a TakKKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUUECKUMU TIPOOIeMaMu.



Hoes npuknaoHoli HanpaeneHHocmu. Kypc @usuku rmipejrnosaraer
3HaKOMCTBO C IIHPOKMM KDPYIOM TeXHUUYEeCKMX M TeXHOJIOTMUeCcKUx
MIPUIO’KEHHI U3yUeHHBIX TeOPUM U 3aKOHOB.

Hoes 3kon02usayuu peanv3yeTcsi TOCPEACTBOM BBeJEHUS] 3/1eMEHTOB
COZlep>KaHUsl, TIOCBSIIIEHHBIX JKOJOTMUeCKUM TipobjieMaM COBPEMEHHOCTH,
KOTOpbIe CBsi3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takxe 00Cy>XJeHus
npobsieM  palMOHAAbHOTO  TPHUPOAOIO/B30BaHMS U JKOJOTMUeCKOn
6e3omacHOCTH.

Crep>XHeBbIMM 3j/IeMeHTaMH Kypca ()M3MKUA Ha ypOBHe cpefiHero obirero
oOpa3oBaHuUs SIBJISIIOTCS (hr3ndeckre Teopuu ((hopMUpOBaHUe Tpe/ICTaB/IeHUH O
CTPYKTYpe TOCTPOeHHs1 (PU3NUeCcKol TeopyH, poau ¢yHjaMeHTa/lbHbIX 3aKOHOB
Y TIPUHLUIOB B COBPEMEHHBbIX TPeJCTaB/JeHUsX O TpPUpPOJe, TpPaHULIAX
MPUMEHUMOCTU TeOpHWH, [J/is1 OINMUCAHUSI eCTeCTBEHHO-HayUHbIX SIBJEHUA U
MPOLeCCOB).

CucTeMHO-/IeSITeJIbHOCTHBIM  TIOAX0Z, B Kypce (U3MKWA peann3yeTcs
Tpe)kJe BCero 3a CUéT OpraHu3alyy SKCIepUMeHTarbHOW JleaTeTbHOCTH
obyuaromuxcs. st 6a30BOro ypoBHSI Kypca (M3WKA — 3TO HCIOb30BaHKE
CUCTeMbl (DPOHTA/ILHBIX KPAaTKOBPEMEHHBIX JKCTIEPUMEHTOB M J1ab0paTOPHBIX
pabot, KoTopeie B mporpamme 10 (u3vke 00BeJUHEHbI B OOIIMM CIMCOK
yUeHWUeCKUX TIpaKTUUYeCKux pabor. BeigeseHne B yKa3aHHOM TiepeyHe
nabopaTopHbIX paboT, TIPOBOJUMBIX AJIsi KOHTPOJIS M OLIEHKU, OCYIIeCTB/ISIeTCs
yuaCTHMKaM{ 00pa3oBaTe/lbHOTO TIpoljecca MCXoAsi U3  0coOeHHOCTei
TJIaHUPOBaHUSI M OCHaIlleHus1 kKabuHeta ¢usuku. [Ipu 3Tom obecrieunBaeTcst
OBJlajleHHe O0YyYarIMMUCST YMEHUSIMU TIPOBOJUTbH KOCBEHHbIe W3MepeHUs,
WCCIe[JOBaHUs 3aBUCMMOCTel (pU3MueCcKUX BeTMUMH U TIOCTAHOBKY OIBITOB IO
TIpOBepKe Tpe//I0XKeHHbIX TUTIOTe3.

Borbiioe BHMMaHWe y/ie/sleTCsl PEIeHHI0 PACUETHBIX M KaueCTBEHHbIX
3agau. [Ipu 3TOM /151 paCUETHBIX 3a[jau PUOPUTETOM SIB/ISIFOTCS 3a[jaui C SIBHO
3aflaHHOM (PM3UUYEeCKOW MOJe/blo, TMO03BOJISIFOIUE TIPUMEHSITb H3yUeHHbIe
3aKOHBbI M 3aKOHOMEPHOCTU KakK M3 OJHOrO pasfienia Kypca, Tak U UHTerpupys
3HaHUSI U3 pasHbIX pa3/esioB. ,Z[JIH KaueCTBEHHbIX 3a/lady TPUOPUTETOM
SIBJISIFOTCSL  3a/laHUsT Ha OOBsICHEHWe TIPOTeKaHWsT (QU3NUeCKUX sBJIeHUM U
MPOLIeCCOB B OKPY’Karoll[eil »KU3HH, Tpe ytoiye Bbibopa (r3nyeckoil Mozenu
JJ1s1 CUTyaly TTPaKTUKO-OPUEeHTHPOBAHHOTO XapakKTepa.

B cootBerctBUM c TpeboBanusmu PI'OC COO K marepuasbHO-
TEeXHUUYEeCKOMY o0ecrieueHH0 yuebHOro mporjecca 06a30Bblii ypoBeHb Kypca
¢u3mKyM Ha ypoBHe cpeiHero o06iero o0Opa3oBaHUsI [O/DKEH HW3yuaThCsS B
yCJIOBUSIX TIPEMETHOTO KabuHeTa (pU3UKU WK B YCIOBUSIX UHTETPUPOBAHHOTO
KabuHeTa TMpeJMeTOB eCTeCTBEHHO-HAyYHOTO LWKaa. B KabuHeTe ¢u3vku
JOJDKHO OBITH HeoOXozuMoe JjlabopaTopHOe 000pyJoBaHWe /ISl BBITIOJTHEHHUS
yKa3aHHbIX B Tporpamme Mo ¢u3vKe yueHWUUeCKUX TMpaKTUUeckKux pabot u
JeMOHCTpaIMOHHOe 000py/j0BaHue.

JleMOHCTpaLMOHHOe  000py/j0BaHe (OPMUPYETCS B COOTBETCTBUU C
MPUHLUIIOM MHHMMAa/bHON [0CTaTOUHOCTM W 00ecreurBaeT MOCTaHOBKY
TIePEUNCIEHHbIX B TMPOrpaMMe M0 (U3WKEe KIIOUEBBIX [€MOHCTPALHi [iist
WCC/eJOBaHUSI M3yuaeMbIX SIBIEHMM W  TIPOLECCOB, SMIIMPUUECKUX U
(dyH[jlaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUYECKUX NTPUMeHEeHUH.

JIabopaTopHoe o60py,qOBaHHe [Jis1 yUYeHUYeCKUX TpaKTUUeCKux pabot
dbopmupyeTcsi B BUfie TeMaTHUeCKHUX KOMIIEKTOB U 00ecrieurBaeTCsi B pacuéTe
OJHOTO KOMIUIeKTa Ha [ByX oOyuaromuxcs. TemaTuueckue KOMILIEKTbI
nabopaTopHOT0 000OPYZOBaHUsSI IOJ/DKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM



WCTIOIb30BaHUM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAK)Ke KOMITbIOTEPHBIX
M3MepUTe/TbHBIX CUCTeM B BU/le LIU(POBLIX TabopaTopuid.
OCHOBHBIMU LIe/IIMU U3yUeHus1 PU3UKHU B 0011jeM 00pa30BaHUM SIBIISTFOTCS:

(opMHpOBaHME WHTEpeca W CTPeMJIeHHs O0yuaroIUXCsl K HayuyHOMY
W3yUeHHWIO TIPUPO/IbI, Pa3BUTHE WX HMHTE/JIEKTYaJbHbIX U TBOPUYECKUX
CII0COOHOCTe;

pa3BUTHE TIPeJCTaB/eHMM O HAyyHOM MeTOoJe TIO3HAaHUS U
(opMHpOBaHME UCC/Ie0BATE/ILCKOTO OTHOILIEHUS K OKPY’KAIOIIM
SIBJICHUSIM;

(opMHpOBaHWE HAayuyHOTO MHMPOBO33DEHHUS KaK pe3y/bTaTa W3y4eHHus
OCHOB CTPOEHHsI MaTepuu U QyHIaMEeHTA/IbHbIX 3aKOHOB (PU3HKH;
cdopMHpOBaHNE YMEHHH 06}’;HCHHTB SABJIEHUSI C WUCIIO/Ib30BaHUEeM
(bU3HMUeCKUX 3HAHWIH M HayUHbBIX [[OKA3aTe/IbCTB;

(hopMHpOBaHUe TIpeZCTaB/IeHU O POM (PU3MKU [i7Isl Pa3BUTHS PYTUX
eCTeCTBEHHbIX HayK, TEXHUKU M TeXHOJIOTHIA.

HocTikeHe 3TUX 1ieJielt o0ecrieunBaeTCs pellieHreM CieAyIOIIUX 3a/1ay B
TMpoLiecce U3yYeHus Kypca GU3HKK Ha yPOBHE CpeJHero o01ero 06pasoBaHus:

npuoOpeTeHWe  CUCTeMbl  3HaHMM 00  0o0mUX  PU3NUEeCKUX
3aKOHOMEpDHOCTSIX,  3aKOHaX, TeOopusiX, BK/HOYas  MeXaHUKY,
MOJIEKY/IIPHYI0 (U3UKY, 3/IeKTPOJUHAMUKY, KBAaHTOBYIO GU3UKY U
3JIeMeHTBI aCTPO(U3UKY;

dbopMUpoBaHre yMeHUU TIPUMEHSITb TeopeTUueCKue 3HaHUs [/
00BsiICHeHUs] (PU3HMUECKUX SIBJIEHWA B TIpUPOJie W IS TIPUHSATHS
TIPaKTUUYECKUX PellleHHi B TMOBCeJHeBHOM YKU3HU;

OCBOEHHe CIIOCOOOB peIlleHs] pa3/MUHbIX 3a/ad C SIBHO 3alaHHOMN
du3nueckoil Mojienblo, 3afiay, MOJpa3yMeBalollUX CaMOCTOSITe/IbHOe
co3zfiaHue (hu3nuecKoi MoJiesiv, afieKBaTHOM yC/IOBUSIM 3a/lauu;
MOHUMaHue (PU3NUeCKUX OCHOB U TIPUHIIUIIOB JeNCTBUS TeXHUUECKUX
YCTPOMCTB UM  TEXHOJIOTUUEeCKUX TIPOLIeCCOB, WX BJIMSHUS Ha
OKpY’KatoLyto Cpefy;

OBJIajleHre MeTO/IJaMH CaMOCTOSITe/TbHOTO TIJITaHUPOBaHUS U MPOBeJieHUs
bur3MUeckuX 3KCMepUMeHTOB, aHa/M3a U MHTepripeTalid UH(popMalluy,
oripe/iesieHUsl I0CTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/ibTaTa;

co3flaHue yCJIOBUM [T pa3BUTUSL ~ yYMEHWM  TIPOEKTHO-
WCCJIe[J0OBaTe/TbCKOU, TBOPUECKOU /1esiTeTbHOCTH.

Ha u3yuenue ¢u3uku (6a30Bbiii ypOBeHb) Ha YPOBHe CpejjHEro o0Iero
obpa3oBanus otBoauTcst 136 wacoB: B 10 kmacce — 68 uacoB (2 yaca B HeJjeJio),
B 11 knacce — 68 uacoB (2 yaca B HeZieJt0).

[Mpenaraemblii B TiporpaMme Ti0 (hU3MKe TepedyeHb 1abopaTOpHBIX U
MPAKTUUECKUX pabOT sBJISETCS PEKOMEHJOBAaHHBLIM, YUUTe/b [JeaeT BbIOOp
TIpoBe/ieHusT 1ab0paTOpHBIX pabOT W OMBITOB C YUETOM WHAWBUYA/TbHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pesn 1. ®u3suKa ¥ MeTOALI HAYYHOI'0 IIO3HAHUA

dusrka — HaykKa o0 npupoge. HayuHble MeTO/bI TTO3HAHUS OKPY KarOLETro
mupa. Ponb 3KcrieppMeHTa M TeOpuM B MpoLecCe TI03HAaHUS TPUPOJBI.
OKCITIepUMEHT B (PU3MKe.

MogenvupoBanue (py3nueCcKUX sBJIeHUU U NpoLeccoB. HayuHble runoressl.
dusrueckre 3aKOHbl W Teopud. ['paHULIBI TIPUMEHUMOCTH (PU3NUECKUX
3aKOHOB. [IpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo (pu3KKM B (POPMUPOBAHUM COBPEMEHHOU Hay4YHOM KapTUHBI
MUpa, B IPaKTUUECKOU [1eATe/TbHOCTH JIFOJIeH.

Lemoncmpayuu

AmnasoroBele ¥ LUGPOBbIE K3MepUTe/bHbIe TMPUOOPHI, KOMIbIOTEPHbIE
JlaTYUKHU.

Pa3gen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHnueckoe ABwkeHHe. OTHOCUTE/IbHOCTb MeXaHUUECKOr0 JIBUKEHUSI.
Cucrema orcuéra. TpaekTopusi.

[TepeMellieHre, CKOpPOCTh (CpefiHsIsI CKOPOCTb, MCHOBEHHAsi CKOPOCTb) U
YCKOpeHHe MaTepuaJibHOW TOYKH, UX MPOEKI[MA Ha OCU CUCTeMbI KOOp/IMHAT.
CrioxkeHue TiepeMellieHU U CJI0)KeHHe CKOPOCTEM.

PaBHOMEpHOe ¥ paBHOYCKOPEHHOe MpsIMOJIMHeNHoe JBwkeHue. ['paduku
3aBUCUMOCTU KOODJMWHAT, CKOPOCTH, YCKOpeHMs, TyTAU U [epeMelleHus
MaTepraJbHOM TOYKH OT BpEMEHU.

CBobOogiHOe TIafieHre. Y CKopeHHe CBOOOTHOTO Ma/[eHusl.

KpuBonvHeiiHOe [BWKeHUe. [IBbKeHMe MaTepuaJbHOM TOYKUA 10
OKPDY>KHOCTU C TIOCTOSTHHOM [0 MOJy/JH0 CKOPOCTbIO. YTJ/IOBasi CKOPOCTb,
NMWHeMHass cKopocTb. Ilepron w1 yactoTta obpaijeHusi. LleHTpocTpeMuTenbHOE
YCKOpeHue.

TexHrUueckue YCTPOWCTBA M MPAKTUUYECKOe TMpHUMeHeHue: CIIUAOMETP,
[IBU)KeHUe CHaps/I0B, LielHble U peMEHHbIe repeJjayu.

Lemoncmpayuu

Mogenb CHUCTEMBI OTCUéTa, WTIOCTpaLUs KMHEeMaTuyeCKUX
XapaKTepPUCTUK [IBUKEHUS.

ITpeoOpa3oBaHue ABW)KEHUH C UCITO/Ib30BAHUEM TTPOCTBIX MEXaHH3MOB.

[TaseHuie Tesl B BO34yXe U B Pa3pe’KeHHOM MPOCTPAaHCTBe.

Habsmto/ieHre ABW>KeHUs Teja, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

V3MepeHHe yCKOpeHHsT CBOOOIHOTO Ta/IeHHsl.

Hanpas/ieHre CKOpOCTU MPU [ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, niabopamopHble pabombi

WN3yyeHre HepaBHOMEDHOTO [JBWXKEHWS C Le/bl0  OIpejeseHus
MTHOBEHHOW CKOPOCTH.

WccnenoBaHre COOTHOIIEHUSI MEXy MYTSIMU, MPOUJEHHBIMU TeJIOM 3a
rocJieloBaTe/IbHble paBHble TIPOMEXYTKA BPEMEHM TIpU PaBHOYCKOPEHHOM
JIBIDKEHUY C HayaJlbHOM CKOPOCTBIO, PABHOU HY/JIIO.

N3yueHue IBM>KeHUS 1IapyKa B BI3KOU >KUIKOCTH.

V3yueHue ABW>KeHUs Tefa, OpPOIIEHHOTO TOPHU30HTaIbHO.



Tema 2. Junamuka

[Mpunuun otHocutenbHOCTH ['anumnesi.  [lepBbii  3akoH  HbroTOHa.
VHepLyaibHble CUCTEMBbI OTCUETA.

Macca tena. Cuma. IlpuHUmn cynepriosuiyu cui. Bropoit 3akoH
HeroToHa [ MarepuanbHOM TOYKW. Tpetmt 3akoH HberoToHa fuid
MaTeprasbHbIX TOUEK.

3aKkOH BceMUpHOro TtAroteHus. Cua TsbkecTu. IlepBasg Kocmuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bugpl TpeHus (MOKOs, CKOJIb)KeHHsl, KadyeHUs). Cuma TpeHUs.
Cyxoe TpeHue. Cuia TpeHUs CKOJIbXXeHHUs U cuia TpeHust Tokos. KoadduimeHT
TpeHus. Cua CONpOTHBIIeHUS TIPU [ABVKEHUU TeJla B )KUAKOCTH W/ rase.

[MocTymaTesibHOE U BpalllaTe/bHOe [BIKeHre abCOTFOTHO TBEPZOTO TeJia.

MoMeHT cu/bl OTHOCWTE/IbHO OCH BpaileHus. Ilneyo cusbl. YcioBus
paBHOBeCHUS TBEPAOIO TeJjia.

TexHUUeckne yCTPOWCTBA WM MPAKTUYECKOe TMpPUMEeHEeHHe: TOJLLWITHHKH,
[BIJKeHHe UCKYCCTBEHHBIX CIIyTHUKOB.

Lemoncmpayuu

SIBneHvie iHepLIUU.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX Tel.

Bropoti 3akoH HeroToHa.

V3mepeHue cuJl.

CrioxeHue CuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Je(OpMaLvH.

HeBecomocTe. Bec Tesa rpu yCKOpeHHOM MOAbEMe U MaJ|eHUH.

CpaBHeHUe CUJT TPeHUS TTI0KOs, KaUeHUsl U CKOJIbKEeHUSI.

YcroBust paBHOBecHsi TBEPJOro Tena. Byl paBHOBecHs!.

YueHuuecKull IKkcnepumerm, 1abopamopHbie pabombl

N3yueHue aBmKeHUs1 OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

WccnenoBaHye 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLUX B IIPYKUHE U
pe3uHOBOM 00pastie, OT uX Aepopmaruy.

VccnemoBaHre yclIOBUM paBHOBeCHsI TBEPZOro Teja, HWMEROIIEro OcCh
BpalL[eHHs.

Tema 3. 3akoHbl cOXpaHeHUs1 8 MEXAHUKe

VmMriynbC MaTepuasbHOM TOYKH (Tesla), CUCTEMbI MaTepUa/IbHBIX TOUEK.
VIMITy/IbC CUJIBI M M3MEHeHWe UMITy/bCa Tesjla. 3aKOH COXPaHeHUsl UMILyJIbCa.
PeakTrBHOe [IBUKeHYe.

Pabora cusibl. MOIIHOCTD CHJTB.

KuHeTnueckasi SHeprusi MaTepuagbHOW TOuku. Teopema 00 W3MeHEHUU
KUHETUYeCKOW SHEepPIUH.

[ToTeHumanbHas SHeprus. [ToTeHuManbHas SHepruss  yIpyro
JedopMUpOBaHHOW MpYXUHBI. [loTeHIManbHasE SHEprusi Teja BOMU3U
TIOBEPXHOCTU 3eMJIN.

[MoTeHManbHBIe W HeMOTeHI[Ma/lbHbie  Cwibl.  CBsi3b  pabOTHI
HeMOTeHLMalIbHbIX CUJI C U3MEHEHWeM MeXaHWYeCKOM SHepruu CUCTEeMBbI Tell.
3aKOH COXpaHeHHs MeXaHUYeCKOW SHEPrHUu.

Yripyruve 1 Heyripyrue CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA U MPAKTUYeCKoe TIPUMEHEHHE: BOJOMET, KOMED,
TMPY>KWHHBIN MTUCTOJIET, IBW)KEHHUE paKer.

Lemoncmpayuu

3aKOH COXpaHeHUs] UMITYJIbCa.



PeakTUBHOe [IBU)KEHUE.

[Tepexo/ OTeHI[MATbHON SHEPTUM B KWHETHUECKYIO M 00paTHO.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

V3yueHrie abCOMIOTHO HEYMPYTOTo y/apa C TOMOIIbIO ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanre CBsi3W pabOThl CWIbI C HW3MeHEeHHeM MeXaHWYeCKOou
SHEepruu Tejla Ha TpuMepe pacTshKeHUsl pe3UHOBOT0 XKT'yTa.

Paspgen 3. MonekyisipHas (pu3uKa U TepMOAMHAMHUKA

Tema 1. OcHo8bI MO1EKYASIPHO-KUHemMu4YecKol meopuu

OCHOBHBIE TIO/IO)KEHUSI MOJIEKY/IIPHO-KUHETUYECKOM TEeOpuM M UX
onbiTHOe oOocHOBaHUWe. BpoyHoBckoe gBwkenue. [duddysusa. Xapaxrep
ABIDKEHMS] U B3aMMO/EHMCTBUsI 4acTHL] BelllecTBa. Mojemu CTpoeHusl rasos,
KUJIKOCTeH U TBEPABIX Te/l U OObsICHEHME CBOWCTB BEILECTBA Ha OCHOBE ITHX
Mogzeseli. Macca U pa3mepbl Mosieky/. KommuectBo BemjectBa. IlocTtosiHHas
Asorazpo.

TerioBoe paBHOBecue. Temriepatypa U eé wusMmepenue. Illkasna
Temrepatyp Llenbcus.

Mopens upeanbHoro rasa. (OCHOBHOe ypaBHeHUE MOJIEKYJISIPHO-
KUHeTUUeCKOW TeopuH HjeasbHOro ra3a. AGCOJOTHas TeMriepaTtypa Kak Mepa
CpefjHel KVWHETMYEeCKOM SHepPruy TeryIOBOro ABMXKeHWs vacTul rasa. lllkana
Temriepatryp KeneBuHa. ['a3oBble 3akKoHbL. YpaBHeHue MeH/jeneeBa—
KnanenpoHa. 3akoH [lanbeToHa. M3ompoliecckl B uzieaibHOM Ta3e C MOCTOSIHHbIM
KOJIMYeCTBOM  BelljecTBa. ['padrueckoe TmpejCcTaBIeHHE  H30IMPOLIECCOB:
130TepMa, U30Xxo0pa, u3obapa.

TexHUUeckrue YCTPOUCTBA U TMpaKTUUeCKOe IIPUMEHEHHe: TepMOMeTp,
G6apomeTp.

Lemoncmpayuu

OmnbIThI, JOKa3bIBaKOIIMe AUCKPETHOE CTPOEHHe BelecTBa, (hoTorpapuu
MOJIEKYJT OPraHUYeCKUX COeJMHEHUM.

OmnbIThI 10 JU(PY3UUN XKUAKOCTEN U ra3oB.

Mogens 6pOyHOBCKOTO [IBUXKEHHUSI.

Mogens ornbita IllTepHa.

OrnbITHI, [l0OKasbIBarolye CyllleCTBOBaHUe MeKMOJIEKYJIIPHOI'O
B3aUMO/IeHCTBHSI.

Mopenb, WITHOCTpUPYIOLLIas NPUPOAY JaBjieHus ra3a Ha CTeHKU COCy/Za.

OnbITel, WUIIOCTPUPYIOILME YypaBHEHUe COCTOSIHUS M/eanbHOro rasa,
M30I1POLIeCChI.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

OmnpeziesileHre MacChl BO3/lyxa B KJIaCCHOM KOMHATe Ha OCHOBe M3MepeHuH
00bEMa KOMHAThI, IaB/ieHUst U TeMITepaTyphl BO3AlyXa B Hell.

WccnenoBaHve  3aBUCUMOCTM  MeXJAy — [apamMeTpaMyd  COCTOSIHUS
pa3peKeHHOro rasa.

Tema 2. OcHo8bI MepMOOUHAMUKU

TepMoaHaMUueckast cucrema. BnyTpeHHss SHeprus
TEePMOJMHAMUUECKOW CHUCTeMbl M CrocoObl e€é u3MeHeHMs. KosmuecTBo
TeTUIOTbl U paboTa. BHyTpeHHsisi SHeprus OZHOATOMHOIO WZeaJbHOTrO rasa.
Buzpl Teruionepejauu: TeIyIONPOBOAHOCTb, KOHBEKLIMs, U3/lydeHue. Y JebHas
TeIJIOEMKOCTH BelljecTBa. KosmmuecTBO TernioThl 1P Terionepeaaye.



IToussTe 06 azmwabatHOM TIpoiiecce. IlepBbiii 3aKOH TepMOJWHAMHUKHU.
[IprMeHeHUe MEepPBOT0O 3aKOHa TEPMOJMHAMUKU K U3omnpolieccaM. I'paduueckas
VHTepIIpeTanys paboThI rasa.

Bropoii 3ak0H TepMogrHaMUKNA. HeoOpaTUMOCTh MPOIIeCCOB B TIPUPO/IE.

TeryioBble  MaiivHbL.  [IpUHIUINBI  [AEUCTBUS  TEIUIOBBIX  MallIWH.
[TpeoOpa3oBaHusi SHEPTUM B TEIUIOBBIX MallMHaX. Ko3dduimeHT mome3Horo
JIeWCTBUSI TemIoBOW MailvHbl. Llukn KapHo U ero Ko3(@QUIMEHT MO/e3HOro
JeNCTBUS. DKOJIOTUUECKHEe TIPO0/IeEMBI TeTI/IOIHEPTeTHKH.

TexHrUueckue yCTPOWCTBA W MpPAKTUUYECKOe TMpPUMEHeHUe: [ABUraTe/b
BHYTPEHHETO CTOpaHusi, ObITOBOM XOMOAWU/IbHUK, KOHAULIMOHED.

Lemoncmpayuu

Vi3MeHeHVe BHYTpeHHEeH HEPruM TeJa MPH COBEpIIeHNH pabOThI: BBLIET
MPOOKK U3 OYTBLIKA 1o/, /lefiCTBHEM CXKaToro BO3/yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe MmyTéM TpeHusl (BUAEOAEMOHCTPALKA).

V3meHeHWe  BHyTpeHHeW  5SHeprud  (TemmepaTypbl) Tefaa  TIpU
Teruionepezaye.

OnpIT 10 aArabaTHOMY PpaCIIMPEeHHI0 BO3/yXa (OMBIT C BO3YIIHLIM
OTHUBOM).

Mojen TiapoBOM TypOWHBI, [BWUTaTe/id BHYTPEHHETO CropaHus,
PeaKTHUBHOIO [IBUraTe/Isl.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

N3mepeHue yiebHOM TEMI0EMKOCTH.

Tema 3. Azpecamnble cocmosiHus geujecmea. Dazoevie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcalus. VicnapeHue u KurieHre. AOCOMIOTHas
Y OTHOCHTEJIbHAs BJI@KHOCTb BO3Ayxa. HachkIllleHHbIN nap. YjeabHas TernoTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIIEPATypPhbl KUTIEHUS OT /IaB/IeHUSI.

TBépmoe Tteno. Kpucrammueckre M aMopgHble Tena. AHU30TPONUS
CBOMCTB KpUCTa/UIOB. JKugkue Kpuctawibl. CoBpeMeHHble MaTepHuasbl.
[TnaByieHye ¥ KpUCTaUTM3alvsA. Y ie/ibHast TeryioTa TiasieHus. Cybmmariys.

YpaBHeHMe TerioBoro banaHca.

TexHrUueckue yCTPOMCTBA W TIpaKTUUeCKOe TpHUMeHeHue: TUTPOMEeTp U
TICUXPOMETP, KaJIOpUMeTP, TEXHOJIOTHUU TI0/TyYeHUsi COBPEMEHHbIX MaTepUuasos,
B TOM 4MCJ/le HAHOMaTeprasioB, U HAHOTEXHOJIOTUHU.

Lemoncmpayuu

CBOMCTBa HACBII|EHHBIX MAPOB.

KurieHue 1ipy MOHWKEHHOM [1aB/IEHUM.

CriocoObl U3MepeHHs! B/IaYKHOCTH.

HabJtto/ieHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/ITMUECKOTO BeITlecTBa.

HeMoHCTpalyst KpHCTaI/IOB.

YueHuuecKul sKkcnepumerm, 1abopamopHbie pabombi

M3mepeHrie OTHOCUTETLHOM BJIaGKHOCTH BO3/yXa.

Pa3pen 4. DnekTpoguHaMuKa

Tema 1. dnekmpocmamuka

OneKTpu3alys Teja. JJeKTpUYecKuu 3apsn. [IBa BUJa 371eKTpUUeCKUX
3aps0B. [IpOBOJHUKY, OWUS/IEKTPUKU U TIOMYTIPOBOAHUKU. 3aKOH COXpPaHEHUs
3/IEKTPUYECKOr0 3apszia.

B3aumogerictBue 3apsiioB. 3akoH KysoHa. ToueuHbIM 37€KTpUYECKUM
3apsifi. DneKTpruueckoe 1oje. HanpspkEHHOCTB 3/1eKTPHYecKoro nojist. [IprHIpmm
CyTeprio3uLuu 3/IeEKTPUYECKUX ToJIen. JTvaumn HanpsyKEHHOCTU
3/IEKTPUYECKOrO TIOJIS.



Pabota cum a2/eKTpocTaTHueckoro rmons. IloreHruan. Pa3HoCTb
rnoreHyasoB. [IpOBOAHMKM M [AU3IEKTPUKU B 3JI€KTPOCTaTUUYECKOM TIOJIe.
HvsekTpruyeckas IpOHUL[AeMOCTb.

O/1eKTPOEMKOCTb. Konpencarop. DJIeKTPOEMKOCTh TIJIOCKOTO
KOH/ZIeHCaTopa. JHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHrUUuecKue yCTPOUCTBA U MPAKTAUECKOe TIPUMEHEHMEe: 3/1eKTPOCKOIL,
3JIEKTPOMETp, 3JIEKTpOCTaTHUecKasi 3allldTa, 3a3eMJIeHHe 3JeKTPOIpubOopoB,
KOH/IeHCaTOp, KOMUPOBA/IbHBIN anmapar, CTPyHUHBIN TTPUHTEP.

Lemoncmpayuu

Y CTpOUCTBO ¥ MPUHLUIT [IeWCTBUS 3/IEKTPOMETPa.

B3auMo/ielicTBue Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUYeCKoe TI0J1e 3apsKeHHbIX TeJl.

[IpOBOJHUKHU B 3/1EKTPOCTAaTUUYECKOM TI0JI€.

DJIeKTpOCTaTAUeCKas 3alluTa.

[r3/IeKTPUKU B 3JIEKTPOCTAaTUUECKOM T10J1€.

3aBUCUMOCTb 3/IEKTPOEMKOCTH TIJIOCKOTO KOHJEeHCaTopa OT IUIOLIaAu
MJIaCTHH, PaCCTOSIHUS MEXAY HUMU U [N3JIEKTPUUYECKOW MPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZIeHcaTopa.

YueHuuecKull 3kcnepumeHm, niabopamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOHeHcaTopa.

Tema 2. ITocmosiHHbIl 31eKmpuyecKuli mok. ToKu @ pazauuHbIX cpedax

ONeKTpUUeCKU TOK. YCJIOBUSI CYIeCTBOBAHUSI 3JIEKTPUUECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [1oCTOSSHHBIN TOK.

Hanpsikenue. 3akoH OMa /151 yuaCTKa Lieru.

OJIeKTPpUYeCKOe COIpPOTHBI/IeHME. Y[leJlbHOe COINpPOTHB/IEHHE BelleCTBa.
[TocsiegoBaTenbHOe, Mapasie/ibHOe, CMeLllaHHOe COeJJMHeH e TPOBOJHUKOB.

PaboTa »3/eKTpUUecKoro TokKa. 3akoH J[[koyns—J/leHila. MOIIHOCTh
3/IEKTPUYECKOTr0 TOKaA.

OJIeKTPOABWKYLLas CUjla U BHYTPEHHee COIPOTHBI/IEHVE WCTOUYHUKA TOKa.
3akoH Owma [Jisi MOoaHOM (3aMKHYTOM) 3jeKTpuueckou uenu. KopoTkoe
3aMbIKaHUe.

OJ/IeKTPOHHAs  MNPOBOAUMMOCTL  TBEDABIX  MeTa/VIOB.  3aBHCUMOCTb
COTIPOTUBJIEHUSI METa/IZIOB OT TeMriepaTypbl. CBepXIpOBOAUMOCTb.

DneKTpuueCcKui TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyUKOB.

[ToyripoBOJHUKM. &TBEHH&IH W  TpUMecHas  TPOBOJUMOCTb
TOJIyTIPOBOJHUKOB. CBoﬁCTBa p—n-riepexoza. [To/yrpoBoIHUKOBBIE TIPHUOOPHI.

ONeKTpUueCKuid TOK B pacTBOpax U paciilaBaX 3JeKTPOJIUTOB.
DJIeKTPOJIUTUYEeCKast IUCCOLALUA. DJIeKTPOJIU3.

DneKTpuueckui TOK B ra3ax. CamoCTOSATe/NbHBIM U HECaMOCTOSITE/IbHbIN
paspsaa. Momnnus. [1nasma.

TexHrUUueCcKue YCTPOMCTBAa U TMpaKTHUYeCKoe TIPUMEHEeHHWe: aMIlepMeTp,
BO/IbTMETpP, Pe0CTaT, WCTOUHWKUA TOKa, 3JeKTpOHarpeBaTe/bHbIe TPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPBLI, TEPMOMETD COIPOTUB/IEHHS, BaKyyMHbIN
M0, TEepMUCTOpPbl UM  (OTOPE3UCTOPbI, TOJYMNPOBOJHUKOBBIM O/,
rajbBaHHUKa.

Lemoncmpayuu

M3MepeHMe CUJIbI TOKA U HaMPSKeHUs.

3aBUCUMOCTb COTIPOTUBJIEHUS] LIWIUHAPUYECKUX TIPOBOJHUKOB OT [JIUHBI,
TJIOLay TIOTIePeYHOro CeueHusi U maTepuyaria.

CwmeliaHHOe coelMHEeHWe TIPOBOJHUKOB.



[IpsiMmoe wu3MepeHMe 31eKTPOABWXKYILer cuibl. KOpoTKoe 3aMblKaHue
raJibBaHMYeCKOro 3/IeMeHTa 1 OLleHKa BHYTPEHHEr 0 COMPOTUB/IEHUS.

3aBUCUMOCTb COTMPOTUBJIEHHS META/IJIOB OT TeMITepaTyphl.

[IpoBOAYMMOCTB 3/IEKTPOJIUTOB.

VickpoBoit pa3ps/ ¥ IPOBOJMMOCTb BO3JyXa.

OZHOCTOPOHHSIA MPOBOAUMOCTD JUO/A.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

V3yueHune cMeIIaHHOTO COeZJMHEHUS] Pe3UCTOPOB.

V3MmepeHue 5/1eKTPOABMXKYLLEN CUJIbI MCTOUHMKA TOKA U €r0 BHYTPEHHET O
COTPOTUB/IEHUS.

HabntoeHue 371eKTposn3a.

MexnpesMeTHble CBA3H

N3yuenue kypca ¢u3uku 6a3oBoro ypoBHs B 10 Kjlacce OCyIIeCTBIISIETCS C
YUYETOM COZlep>KaTelbHbIX MeXIpPeJMeTHbIX CBsi3ed C KypcaMHd MaTeMaTHKH,
Ouosiorum, XuMuM, reorpadyu U TeXHOJIOTHH.

Mesicnpedmemmble noHssmusi, CBsI3aHHbIE C U3yUYeHWEM METO/I0B HayYHOTO
MO3HAHWS: SIBJIeHWe, Hay4YHbId ()akT, TMIOTe3a, (u3nueckas BeJIMYMHA, 3aKOH,
Teopusi, Hab/roieHre, FKCIIepUMEeHT, MO/[e/TMPOBaHue, MO/le/Tb, U3MepeHHe.

Mamemamuka: pellleHWe CHACTeMbl YpaBHeHWM, JIMHeWHas (QyHKLUS,
napabomna, runepbosia, ux rpadUKAd U CBOWCTBA, TPUTOHOMETPUYECKUe
(GyHKUWN: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMETPUUECKOEe TOKJECTBO, BEKTOPbI M UX MPOEKLUU Ha OCU KOOPJWHAT,
CJI0KEHUE BEKTOPOB.

Buonozusi: MexaHWyeckoe [BWXKEHME B >KABOW Mpupofe, Aupdysus,
OCMOC, TeryIoOOMeH JKMBBIX OPraHW3MOB (BU/bI TeIUIOTepeJauy, TeryioBoe
paBHOBeCHe) 3JIeKTpUUYeCKUe SIBJIeHUS B JKUBOU MPUPO/JIE.

Xumusi: OUCKpPETHOe CTPOeHMe BellleCTBa, CTPOEHWEe aTOMOB U MOJIEKYJI,
MOJIb BelecTBa, MOJIIpHas Macca, TeIIOBble CBOWCTBA TBEPABIX Tel,
JKUJKOCTEN U ra3oB, 3/IEKTPUUYECKHWe CBOMCTBA METasUIOB, 3JIEKTPOJIUTUUYECKAst
Jcconyanus, rajibBaHuKa.

I'eozpacpusi: BNAXKHOCTb BO3/yXa, BETPbl, 6apOMeTp, TepMOMETD.

TexHonozus: mpeoOpa3oBaHue BIKEHUH C UCIO/Ib30BaHUEM MeXaHU3MOB,
YYET TPeHWs! B TeXHUKe, MOJIIIMITHUKY, MCIIO/b30BaHMWE 3aKOHA COXPaHeHWsl
VMITy/IbCa B TEeXHUKE (paKeTa BOZIOMET W JIpyTHe), [BUrare/b BHYTPEHHErO
cropaHuisi, TiapoBasi TypOuWHa, OBITOBOM  XOJIOAWIBHUK, KOH/UIMOHED,
TEeXHOJIOTUA  TIOyUeHUsI COBPEMEHHbIX MaTepuajioB, B TOM  UHCJe
HaHOMaTepUasoB, W  HAHOTEXHOJIOTHMH,  3JeKTpoCTaThyeckas  3alljuTa,
3a3emJIeHue 3JIEKTPOITPHOOPOB, KCEPOKC, CTPYWUHBIU TIPUHTED,
3/IeKTpOHAarpeBarTesibHble  TMPUOOPBI,  3JIEKTPOOCBETUTEbHbIE  MPUOOPHI,
rajibBaHUKa.

11 KJTACC

Pa3pen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKmpoMazHUMHAsi UHOyKYus

[TocTosiHHbIe MarHUThL. B3aumopencTBhe TOCTOSIHHBIX  MarHUTOB.
MarnuTtHoe nosie. BeKTop MarHMTHOM WHAYKLUWU. [IpUHIUI Cyneprno3uiyu
MarHUTHBIX MoJied. JINHUM MarHUTHOM UHAYKLMW. KapThHa TUHAW MarHATHOU
WHAYKLWU M0JIS TIOCTOSIHHBIX MarHUTOB.

MarHuTHoe TIO/ie MPOBOJHMKA C TOKOM. KapTWHa /NMHUKA WHIYKLUU
MAarHUTHOT'O TOJISl JJIMHHOTO MPSIMOI0 MPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO



MPOBOJIHMKA, KaTyllKu C TOKOM. OnbeiT Opcresa. BsaumogelicTtBue
TIPOBO/JHUKOB C TOKOM.

Cuia AMmnepa, eé MOZy/Ib U HarlpaBJieHue.

Cuna JlopeHua, eé moAynb M HarpaB/ieHue. [IBiykeHue 3apsyKeHHOH
YaCTUIIbl B OJHOPOAHOM MarHUTHOM TioJie. Pabora cusbl JIopeHtia.

SIBneHWe >71€KTPOMarHUTHOU WHAYKLMU. [IOTOK BeKTOpa MarHUTHOW
VHAYKLWW. OJIEKTPOABWKYILAs CWia WHAYKLOUM. 3aKOH 3JIeKTPOMAarHUTHOU
nHAYKLUMY Dapajes.

BuxpeBoe sjieKTpuyeckoe Ioje. OJIEKTPOIABWKYLLas Cuwia UHAYKLWA B
TPOBOJIHUKE, IBWKYILIEMCS [TOCTYIaTe/IbHO B OZJHOPOJAHOM MarHUTHOM I10J1e.

IIpaBuno JleHra.

VHAyKTUBHOCTD. fIBlleHMe CaMOMHIYKLMU. OJEeKTPOABWKYILAs Cuia
CaMOMH/YKLIUU.

OHeprusi MarHUTHOIO 10JIs1 KaTyIIKH C TOKOM.

O/NeKTpOMarHuTHOe I10J1e.

TexHUUeckre yCTpOMCTBA W TMpaKTUUYeCKOe TpPUMEHEeHHe: IOCTOSTHHbIe
MarHuThl, 3JIEKTPOMAarHUThbl, 3/1€KTPOJBUraTe/b, YCKOPUTEIU 3JleMeHTapHbIX
YyacTuLl, MHAYKLIMOHHAS T1eyb.

Lemoncmpayuu

OrnbIT OpcTesa.

OTK/IOHeHHe 3JIeKTPOHHOI0 ITyYKa MarHUTHBIM I10JIeM.

JIvHYMY WHAYKLMU MarHUTHOI'O T10JIS.

B3aumopelicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cunbl JIopeHija Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 3/1€eKTPOMarHUTHOM MHAYKLMH.

IIpaBuno JleHra.

3aBUCUMOCTb  3JIEKTPOZBWKYILEHW CWIbl MHAYKLUM OT CKOPOCTH
M3MEeHeHUs] MarHUTHOT'O [TI0TOKa.

SIBneHvie CaMOUHAYKLVU.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

V3yueHrie MarHUTHOTO T10JIs1 KATYLLIKU C TOKOM.

VccnenoBaHue [1eliCTBHS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnemoBaHuve siBleHUs 3/IEKTPOMarHUTHOW UHIYKLIWU.

Pa3pen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmMHble Ko/1e0aHus

KonebatenoHast cuctemMa. CBOOOAHBIE MeXaHMUECKHEe  KojiebaHus.
'apMoHHueckue Kojebanus. ITepros, yacToTa, aMIuIMTyZa U (asza KojaebaHHH.
TTpy>KUHHbBIH MAasITHUK. MareMaThuecKui MasiITHUK. YpaBHeHHe
rapMOHUYECKUX KosiebaHuii. IIpeBpailjeHHWe SHEPrud IIPU TapMOHMYECKUX
KOJ1e0aHUsX.

KonebarenbHblii KOHTYp. CBOOO/HbIE 3/71€KTPOMAarHUTHbIE KOJe0AaHUS B
uziealbHOM KojiebaTeslbHOM KOHType. AHA/IOTHS MEeXIy MeXaHHUYeCKUMHU WU
3/IEKTPOMAarHUTHBIMU KojebaHussMu. dopmysa TomcoHa. 3aKOH COXpaHeHHs
SHEPryu B W/iea/IbHOM KosiebaTe/lbHOM KOHTYpe.

IlpencraBieHre 0  3aTyXaloIMX  KojebaHUSAX.  BBIHYXXeHHbIe
MexaHuueckue KosiebaHus. Pe3oHaHC. BBIHYXKIE€HHbIE 37€KTPOMAarHUTHbIE
KOJ1e0aHus.



[TepemenHbli TOK. CHHYCOWJATbHBIM TMe€peMEeHHbIM TOK. MOIIHOCTh
repeMeHHOr0 TOKa. AMIUVIUTYJHOe W JeMCTBYIOIllee 3HaueHWe CU/bl TOKAa U
HanpsKeHUsl.

Tpancdopmarop. ITpousBoaCTBO, riepesiaua v rotpebsieHue
S/IEKTPUYECKOW SHEPruy. OKOJOTUYeCKHMe PUCKU TpU  MNPOU3BOJCTBE
57eKTpo3Heprun. KyabTypa HCIO/b30BaHusl 3/IEKTPOSHEPTrHU B MOBCEJHEBHOU
JKU3HM.

TexHrUuecKue yCTPOMCTBA M MpPAaKTUUECKOe MPUMEHEHUe: 3/1eKTpUUeCcKui
3BOHOK, I'eHepaTop NepeMeHHOr0 TOKa, JIMHUU 3JIeKTporiepe/jay.

Lemoncmpayuu

ViccenoBaHre mapaMeTpoB KojiebaTenbHOW CHUCTeMBI (TTPY’KUHHBIA WA
MaTeMaTUUeCKUM MasiTHHUK).

HabmoeHue 3aTyXaroLux KOJIe0aHMH.

ViccenoBaHre CBOMCTB BBIHY>K/I€HHBIX KOJIeOaHHM.

HabJto/ieHue pe3oHaHca.

CBoOO/IHBIE 3/IEKTPOMAarHUTHBIE KOJIeOaHMS.

OcuuinorpaMMbl (3aBUCMMOCTH CUJTbI TOKA U HarpspKeHUs OT BPEMEHM)
JUTS 37IEKTPOMarHUTHBIX KOiebaHui.

Pe3oHaHC mnpu MoOC/ef0BaTe/IbHOM COeJUHEHUM pe3UCTOopa, KaTyLUKU
WHAYKTUBHOCTH U KOH/|€eHCaTopa.

Mogenb TMHUM 371eKTpOoriepesaun.

YueHuuecKull 3kcnepumeHm, aabopamopHble pabombi

ViccenoBaHre 3aBUCHMOCTH TIepHO/ia MaslbIX KoJjieOaHW Tpy3a Ha HUATH
OT JJIWHBbI HUTH U MacChl Tpy3a.

WccnemoBaHve mnepeMeHHOr0 TOKa B Lield W3 M0C/e[0BaTe/bHO
COeZIMHEHHBIX KOH/IEHCAaTOPa, KaTYLLIKX U pe3ruCTopa.

Tema 2. MexaHuuyecKue u 3/1eKmpoMazHUmMHble 60/IHbl

MexaHuueckue BOJIHbI, YCJIOBUSI pacrpoctpaHeHus. Ilepuog. CKOpOCTb
pacrpocTpaHeHyss W JJjiuHa BOJHBL. [lomepeuHble U TPOJOJIbHBIE BOJIHBI.
Wurtepdepenius u gudpakiys MexaHUu4eCKUX BOJTH.

3ByK. CKOpoCTb 3BYyKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

OJIeKTPOMarHWTHbIEe BOJIHBI. Y CJIOBUSI W3/IyUeHUSI 3/1eKTPOMarHUTHbBIX
BOJIH. B3auMHas opueHTauusi BeKTOopoB E, B, V B 371eKTpoMarHuTHOW BOJHE.
CBOMCTBA 3/1EKTPOMAarHUTHBIX BOJTH: OTPa)KeHWe, TIpesioMyIeHue, MoJisspy3aliys,
nudpakuys, uHTeppepeHys. CKOPOCTb 371eKTPOMarHUTHBIX BOJIH.

[ITkana 3/IeKTPOMarHUTHBIX BOJIH. [IpMeHeHre 3/1eKTPOMarHUTHbIX BOJIH
B TEXHUKE U OBITY.

[IpyUHLMIIBI paJUOCBS3U U TejieBUeHus. Pafunosiokanus.

DeKTPOMAarHMTHOe 3arpsi3HeHre OKPY’Karoller Cpe/ibl.

TexHrUuecKue yCTPOMCTBA U TpPaKTUUECKOe MPUMEHEeHHe: MY3bIKaTbHbIe
WHCTPYMEHTHI, y/IbTPa3BYKOBasi AUAarHOCTHMKA B TeXHUKe W MeAuLMHe, pazap,
pPaZiuONPUEMHHUK, TeJIeBU30p, aHTeHHa, TejlepoH, CBU-neun.

Lemoncmpayuu

OO6pa3oBaHue ¥ pacpOCTpaHeHHe MTOTIEePEeUHBIX U MTPO/[0/IbHBIX BOJIH.

Koneb6mtotieecst Teio Kak MCTOUYHHUK 3BYKa.

HabJto/jeHre oTpaykeHHUs ¥ MPeIoMIeHUsI MeXaHUUeCKUX BOJTH.

HabumoieHure nHTepdepeHivy U AudpaKiid MeXaHUUeCKHUX BOJTH.

3BYKOBOW p€30HAHC.

HabJtio/ieHre CBsI3W TPOMKOCTU 3BYKa U BBICOTHI TOHAa C aMIUIMTYZOW U
YacTOTOM KojeOaHMH.



WccnenoBaHve  CBOWCTB — 3/IEKTPOMAarHWTHBIX — BOJIH:  OTPaKeHUe,
ripejioM/ieHue, NoJisipyu3alivs, Ju(pakuys, UHTepQepeHLs.

Tema 3. Onmuka

'eomeTpuueckass onTuka. [IpsiMO/IMHEHOe pacrpoCcTpaHeHWe CBeTa B
oIHOpoHOU cpefie. JIyu cBeTa. TOUeUHBIM UCTOUHUK CBETa.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paykeHUH
B IUIOCKOM 3€epKajie.

[TpesomyieHre cBeTa. 3aKOHBI TIpe/lIOMJIeHWS CBeTa. AOCOMIOTHBIN
roKasareJsib npeyiomsieHus. [1osiHoe BHyTpeHHee oTpaxkeHue. [Ipese/bHbINA yro
TOJTHOTO BHYTPEHHETO OTPa’KeHUsl.

Mucniepcust cBeta. Crio>kHBIN cocTaB 6enoro cBeta. LIBer.

Cobuparorriie W pacceuBarolifie JuH3bl. ToHKasg mH3a. POKycHoe
paccTosiHUe W OINTHYecKas CHja TOHKOW JIMH3bI. [TocTpoeHne n3obpaykeHuii B
coOMparoliX ¢ paccewBarolMX JWH3aX. PopMysa TOHKOW  JIMH3BI.
YBenuueHue, JaBaeMoe JTMH3O0M.

[Ipeaenbl MPUMEHUMOCTH FeOMEeTPUYECKOW OMTHKHU.

BonHoBas ontvka. UHTepdepeHius cBeta. KorepeHTHble UCTOUHUKHU.
YcioBusi HabmOeHWsT MAaKCUMYMOB M MHHUMYMOB B HWHTep(depeHIIMOHHOU
KapTUHE OT [IBYX CHH(a3HbIX KOT€PEeHTHBIX UCTOUHUKOB.

IMudpakius cBeta. [IudpakiyioHHas peliéTka. YC/IOBHe HaOmoAeHus
[JIaBHBIX MAaKCUMyMOB TpU MaJleHWM MOHOXPOMaTHUeCKOro CBeTa Ha
IA(PPAKLMOHHYIO PEIETKY.

[Tonapusanusa ceera.

TexHrUueckue yCTPOWCTBA W MpPAKTUUYECKOe MpPUMEHEeHHe: OUKH, JIyIa,
doToanmapaT, MPOEKIIMOHHBIA arapar, MUKPOCKOIM, TejeCKOI, BOJIOKOHHAas
ONTUKA, AU(PaKI[MOHHAs PellIéTKa, MOJISIPOU/,.

Lemoncmpayuu

[IpsiMoMHelHOe pacrpoCTpaHeHWe, OTpakeHuWe W MpesioMJieHue CBeTa.
OnTuueckrie IpUOOPHI.

[TosiHOe BHYTpeHHee oTpakeHUe. Mo/iesib CBeTOBO/A.

ViccnenoBaHue CBONCTB M300pa>keHNH B JTMH3aX.

Mogenu MUKpPOCKOIIa, TejieCKora.

HaOJmtojeHre nHTepdepeHiiy CBeTa.

Habsmoienue qudpakiiyiy cBeTa.

HabntoieHue [ucriepcuu CBeTa.

[TonyyeHue crieKTpa € MTOMOLLBIO TIPHU3MBL.

[TonyueHue crieKTpa C TIOMOIIbIO JU(PPAKLIMOHHON PEIIETKU.

HabJtojeHue mosipy3aliy CBeTa.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3MmepeHue 1iokKasaresisi TIpe/IOM/IeHUsS CTeKJIa.

ViccenoBaHue CBONCTB M300paykeHU B JTMH3aX.

HabntoeHue [ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH
I'paHuibl  NPUMEHMMOCTH KJIaCCMYecKoM  MexaHUKW. [locTynaTel
CrelMaJbHOM TeOPUM OTHOCUTEBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTE/IbHOCTU DWHILTeHHA.
OTHOCUTENILHOCTL ~ OJHOBPEMEHHOCTWU.  3amejjleHhe  BpeMeHU U
COKpallleHue [J/TVHBI.
OHeprusi U UMIYJIbC PeIsITUBUCTCKOW YaCTHULIBL.



CBsi3b MacChbl C SHepPruerd W WMMYJbCOM PEeJISTUBUCTCKOW YaCTUILbI.
OHeprus IMoKosl.

Paspen 7. KBanToBas ¢usuka

Tema 1. DnemeHmbl KBAHMOGOU ONMUKU

@®oronbl. Popmyna IlnaHka cBsi3u 3Hepru (POTOHA C €ro YacCTOTOM.
OHeprus U UMITy/IbC (POTOHA.

OTtkpeiTvie ¥ uccienoBanve (ortoddgekra. Ombitel A. I'. CroseToBa.
3akoHbl (Poto3ddekra. YpaBHeHUe DuHILITeWHa A/s1 poTodPdekTa. «KpacHas
rpaHulia» GoTo3ddeKTa.

Nasnenvie cBeta. Ombitel [1. H. JleGenesa.

XHMHUUeCcKoe [IeMCTBUe CBeTa.

TexHUUeCcKre yCTPOWMCTBA Y MPaKTHUUeCKOe TpPUMeHeHHe: (POTO3/eMEeHT,
doTomaTurK, comHeuHast 6aTapesi, CBeTOUO/,.

Lemoncmpayuu

®oT03((eKT Ha yCTaHOBKE C LIMHKOBOW IJIACTUHOM.

WccnenoBanue 3akOHOB BHelliHero ¢GoTo3¢dekTa.

Cetoauof,.

CostHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopga mo paccessHUIO O -4aCTHL.
[TnanetapHasg mogens atoma. Iloctynatel bopa. W3nyuenwe w morsoueHue
(OTOHOB TpU Tepexofie atoMa C OJHOrO YPOBHSI SHEPruu Ha Apyrou. Bupbl
cnekTpoB. CIieKTp ypOBHeH 3HePruy aroma BOJ0pO/a.

BosHoBble cBoiicTBa uactull. Boanbel ge bporins. KopnyckynspHo-
BOJTHOBOU Jlya/iv3M.

CrOHTaHHOe U BBIHY)X/IEHHOE H3/Ty4YeHHe.

TexHUUeCKMe yCTPOMCTBA Y TPAKTUYECKOe TMPUMEHEHHUE: CIeKTpaIbHbIU
aHa/m3 (CeKTPOCKOIT), Jla3ep, KBAHTOBBIM KOMITBIOTEP.

Lemoncmpayuu

Mogens onbita Pe3epdoppa.

OmnpepeneHye AJIMHbBI BOJIHBI J1a3epa.

HabmntoieHue TMHeMYaThIX CTIEKTPOB U3/TyUeHMsl.

Jlazep.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

HabntoieHue TUHEMYaTOro CIieKTpa.

Tema 3. AmomHoe 510po

OKCIepYMEeHTHI, [I0Ka3bIBarolllie CJI0KHOCTb CTpoeHust siapa. OTKpbITHe
pagroakTuBHOCTH.  OmbiTel  Pe3epdopfa 1Mo ompefesieHU0  COCTaBa
paJiMoakTUBHOrO wu3nyueHusi. CBoiicTBa anbda-, Oera-, ramMMa-U3/TyueHUs.
BivsiHve pafi0aKTUBHOCTU Ha JKMBbIe OPraHU3MBbI.

OTKphITHE MPOTOHA U HelTpoHa. HykoHHast Mozensb siapa ['etizeHO6epra—
VBaHeHKo. 3apsz gapa. MaccoBoe uncio sigpa. M3otomsl.

Anbda-pacriasi. ONeKTPOHHBIA M TO3UTPOHHBIA OeTa-pacmag. ['amma-
v3/yyeHue. 3aKOH PaJIMOaKTUBHOIO pacriaza.

OHeprus CBsI3W HYKJIOHOB B siipe. fepHble cusbl. [ledekT Macchl sgpa.

AnepHsle peakiuu. [leyieHue U CUHTe3 safep.

SlnepHbiii peakTop. TepMosinepHbiii cuHTe3. [IpobemMbl U TepCTIEKTUBbI
11lePHOW SHEPreTUKU. JKOJIOTUYEeCKHe acIeKThl 1jePHOM SHepreTHKH.

OnemMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo/1b1 HaO/IOJeHNST ¥ PeTUCTPALIMU 3/IeMeHTapHbIX YaCTHII.



dyHAaMeHTa/bHbIe B3auMOJIeUCTBUSA. EMUHCTBO (DM3MUYECKOW KapTHHBI
MHpa.

TexHrUueckue yCTPOMCTBA U MNPAKTAUYECKOe TIPUMEHEHUe: [03UMETp,
KaMmepa BunbcoHa, siiepHbIi peakTop, aToMHasi 6omba.

Lemoncmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHL].

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

WccnenoBanve TpeKoB YacTul] (TI0 TOTOBBIM (DOTOrpadusim).

Paspen 8. DiemeHTbI aCTPOHOMMH M acTPOPU3UKU

Oranbl pa3BUTHA aCTPOHOMHUU. [IpUKiaHOe W MHPOBO33peHUecKoe
3HaueHHe aCTPOHOMUH.

Bup 3Bé3mHoro HebGa. Co3Be3qusi, sipKue 3BE37IbI, IIaHEThI, X BUANMOE
JIBUKEHUe.

CoJsiHeuHasi cucTema.

ConHue. CosHeuHasi akTMBHOCTb. McTounuK 3Hepruu CosHLA U 3BE3[.
3BE3/1bl, X OCHOBHBbIE XapaKTEPUCTHKH. [lHarpamMma «CreKTpasbHbIA K1acc —
CBETUMOCTb». 3BE3/bl IJIaBHOW MOC/eJ0BaTe/bHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» [/l 3BE37], TJIaBHOW MOC/Ie/I0BaTe/IbHOCTU. BHyTpeHHee CTpoeHue
3B6371. CoBpeMeHHbIe Tpe/CTaB/IeHrs O TIPOUCXOXAEHUH U 3Bo/oLMKA CoHLa
Y 3B€3/]. DTarlbl JKU3HU 3BE3],.

Mneunsiii [1yTe — Hama ["anaktvka. [Tonokenue u aBwkeHve CosHIA B
[Nanaktuke. Turnbl rajakTvk. PaguoranakTWKA U KBa3apbl. UEpHble AbIPbI B
si/ipax rajakTUK.

BcenenHasi. Paciipenue BcenenHoil. 3akoH Xa66sa. Pa3beranue
rajiakTuk. Teopus bosiblIoro B3peiBa. PelMKTOBOE HU3/yueHue.

MacmrabHas ctpyktypa BecenenHon. MetaranakTuka.

HepeitiéHnabie TIpo06/iIeMbI aCTPOHOMUH.

YueHuueckue Hab100eHUst

HabsmoieHust HEeBOOPYKEHHBIM r/1a30M C WCI0J/Ib30BaHUEM
KOMITBIOTEDHBIX TIPWIOXKEHUW [JI1  OTpeZie/ieHUs] TIONIoKeHUsT HebeCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHbIe co3Be3zust CeBepHOTO TIO/TyIIapust U
sIpKUe 3BE3/bL.

Habmoienust B Tesieckon JIyHbl, riaHeT, MeuHoro ITyTu.

O0o01aroniee MOBTOPEHUE

Ponb ¢GU3MKM W acCTPOHOMHMHM B 5KOHOMMUUECKOM, TEXHOJIOTUUECKOM,
COLIMA/IbHOM W 3TUUeCKOW cdepax [esTebHOCTH Ye/iOBeKa, pOb U MeCTO
GU3MKM U aCTPOHOMUM B COBPEMEHHOW HAyuHOMW KapTWUHE MHpa, pOJib
(bu3MUYecKor Teopuu B (JOPMUPOBAHUY MPEACTaBAeHUN O (PU3NUECKOU KapTHHE
MHpa, MecTo (u3nUecKol KapTHMHBI MHpa B 0O0IeM psy COBPeMEHHBIX
eCTeCTBeHHO-HAayUHbIX Mpe/ICTaB/IeHUlN O IPUPOJE.

MexnpegMeTHbIe CBSI3H

W3yueHue Kypca pusuku 6a30Boro ypoBHs B 11 Kacce OCYITeCTBIISIETCS C
YUYETOM COJlepKaTe/IbHbIX MeXKIIpeJMEeTHbIX CBsSI3ed C KypcaMu MaTeMaTHKH,
ouonoruu, XMy, Treorpadyy ¥ TEXHOJIOTHH.

MedcnpedmemHble noHsimusi, CBSI3aHHbIe C U3yYeHUeM MeTOZ0B HayuHOIO
MO3HaHUS: SIBJIEHUe, HayuyHbIM (DaKT, rurnoresa, (pusnueckasi BeJIMUYMHA, 3aKOH,
Teopusi, Hab/MroieHre, YKCTIePUMEHT, MO/ TMPOBaHKe, MO/IeNTb, U3MepeHHe.

Mamemamuka: pelleHHMe CUCTeMbl ypaBHEHUM, TPUTOHOMETPUYECKHe
byHKIMM: CHHYC, KOCUHYC, TaHT'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOe TOXKJeCTBO, BEKTOPbI U UX MPOEKLIWU Ha OCU KOOpJHHAT,



CJIOKEHWEe BEeKTOPOB, TPOM3BO/JHbIE 53/IeMEHTAapHbIX (YHKLMM, NpPHU3HAKU
1o/jo0usi TPeyro/JLHUKOB, OMpeZie/ieHre IJIOMIau TIOCKUX (Guryp u o0béma
TeJl.

buonoeus: 3meKTpUUecKUe sIBJIeHUS B >KUBOM TIpHUpofe, KosebaTe/bHbie
[BIDKEHUSI B J>KMBOM TIPUPOJE, ONTUUECKHe SBJIEHWS B JXUBOM TPUPOJE,
[leMiCTBHEe paZiualiiM Ha >KHBble OpPraHu3MBl.

Xumus: CTpoeHHe aTOMOB UM MOJIEKYJ/, KpUCTa/uInueckasi CTPYKTypa
TBEDABIX Tel, MeXaHu3Mbl 00pa30BaHUS KPUCTA//TMUECKOW  PeLIETKH,
CHeKTpa/bHbIA aHa/u3.

I'eoepacpusi: MarHuTHBIE TIO/MFOCA 3€M/M, 3a/le)Kd MAarHWUTHBIX DY/,
(hOoTOCBEMKA 3eMHOM NTOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPSICeHUN.

Texnonoeusi: JIMHUM 3JIEKTpOIiepesiad, TeHepaTop I[1epeMeHHOro TOKa,
3/M1eKTPOABHraTe/b, HHAYKLMOHHAS Teub, Pajap, pafMONpHUEMHIK, TeleB130p,
aHTeHHa, Tene¢oH, CBY-neub, MpOeKI[MOHHBIMA anmnapart, BOJOKOHHAsl OITHKA,
cosiHeuHasi 6aTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
®UN3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mpezamera «®PuU3uKa» Ha YpOBHe CpeJHero oO0IIero
obpa3oBaHuss  (0a30BBIi  YpOBEHb) [O/DKHO gécneqmb JOCTIKEHHE
C/IeIYIOIIMX JTMUHOCTHBIX, METANpeJIMEeTHBIX U MpeJIMEeTHBIX 00pa30BaTe/IbHBIX
pe3yJIbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBI

JINuHOCTHBIE pe3y/bTaThl OCBOeHUsi yuyeOHOro TipegMeTa «®Pu3UKa»
JO/DKHBI ~ OTpa)kaTb ~ TOTOBHOCTb W CHOCOOHOCTH  OOyuarommxcs
PYKOBOJICTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHeM TMO3ullield JUYHOCTH,
CUCTEMOW I1[eHHOCTHBIX OPWEHTAlVM, TIO3UTHUBHBLIX BHYTPEHHUX YOEXIeHUM,
COOTBETCTBYIOL[UX TPAJUIMOHHBIM IL[€HHOCTSIM pOCCHMCKOro 0OIIecTBa,
pacillpeHre >KM3HEHHOr0 OMbITa W ONbITa [JeATeJbHOCTH B MpOLecce
peanu3ali OCHOBHBIX HarlpaB/€HWM BOCIUTATeTbHOW [1eATeTbHOCTU, B TOM
YyuCJie B YaCTH:

1) rpaXK/JaHCKOTr0 BOCTIMTAHUSA:

c(OpMUPOBAHHOCTb ~ TPaXKAAHCKOW  TO3WLMM  oOydaroierocs  Kak
aKTHMBHOTO U OTBETCTBEHHOT'0 U/ieHa POCCUIMCKOro 0011[eCTBa;

MIPUHSATAE TPAJWLIMOHHBIX O00llleuesioBeYeCKUX T'yMaHUCTUUECKUX U
JleMOKpaTUUYeCKHX LIEHHOCTeW;

TOTOBHOCTb BECTU COBMECTHYIO JeSITe/IbHOCTb B MHTEPeCaX rpak/jaHCKOro
o0I11lecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHu3alvy;

yMEHUEe  B3aUMOJEWCTBOBaTb C  COLMAJbHBIMA  WHCTUTYyTaMHd B
COOTBETCTBUU C UX QYHKLIMSAMH U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKOU J1eATe/IbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

chOopMHPOBaHHOCTh POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpuoTHU3Ma;

LIEHHOCTHOE OTHOLIEHWE K TOCYyZapCTBEHHbIM CUMBOJIAM, AOCTWKEHUSIM
POCCUNCKUX YUEHBIX B 00/1aCTH PU3NKU U TEXHUKU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBE/IeHNS;

CroCcoOHOCTh OLI@eHWBATh CUTYALMI0 U TPUHUMAaTh OCO3HaHHbIE pelleHus,
OPUEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI Y LIEHHOCTH, B TOM UUCJIe B
JeaTe/IbHOCTH YYEHOI0;

OCO3HaHUe JIMYHOTO BKJIaJia B OCTPOeHUe YCTOMUMBOTo OyAyILero;

4) 3cTeTHUeCKOro BOCIMTAaHMSA:

3CTeTh4yeCkoe OTHOIIeHrWe K MHDYy, BK/IHOYass 3CTETUKY HAy4dHOI'O
TBOPUYECTBA, MPUCYILEro (PU3NUeCKOr HayKe;

5) TPYAOBOr0 BOCIIUTAHMS:

MHTEPeC K Pas/MyHbIM Cepam MpoeCcCHoHANbHON /esTeNbHOCTH, B TOM
yuc/ie CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, yMEHHe COBepllaTh OCO3HAHHBIN
BbIOOp Oyayiieid mpodeccHd W pea30BbIBAaTh COOCTBEHHBIE >KU3HEHHBIE
T/1aHbL;

TOTOBHOCTh M CIOCOOHOCTb K 00pa3oBaHHMI0 M CaM0O00pa30BaHHUIO B
obnacty ¢GU3UKKU Ha TIPOTSHKEHUU BCel yKU3HU;

6) 3K0/10rMuecKoro BOCIUTaHHSA:



c)OpPMUPOBAHHOCTL IKOJIOTHUECKOW KYJIBTYPbI, OCO3HaHKE TJI00aJbHOTO
XapakTepa 3KOJI0ruueckux mpobiem;

IJIaHWPOBaHUE M OCYIeCTB/eHHEe [eUCTBUM B OKpYyXKarollled cpefie Ha
OCHOBe 3HaHWUs 1]eJlell yCTOMUMBOIO pa3BUTHS Ue/I0BeUeCTRBa;

pacilivpeHre OfbiTa JAesTeJIbHOCTH 3KOJIOrMUecKoW HarpaB/ieHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHWUM 10 (PU3UKE;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

cchOpMUPOBAHHOCThL MUPOBO33DEHUS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (DU3NUECKOM HayKW;

OCO3HaHUWe 11eHHOCTU HayuYHOM JesTeJIbHOCTH, TOTOBHOCTh B Tpoljecce
v3yueHusi (PU3UKU OCYIIECTBISTh ITIPOEKTHYHO UM HCCIe0BaTebCKYI0
JlesiTeTbHOCTh UHAUBUYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHS
Bba3oBble jioruyeckue AeNiCTBUS:

CaMOCTOSITeTbHO ~ (OPMYJIUPOBaTh W aKTyaJM3UpOBaTh IpobsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTipefie/IsiTh LieJU [lesATebHOCTH, 3a/laBaTh TlapaMeTphl M KPUTEPUM HX
JOCTYKEHMS;

BLISIB/IITH  3aKOHOMEDHOCTH U TIPOTHBOpPEUMsS B pacCMaTpHUBaeMbIX
(bu3NUeCcKuX SB/IEHUSX;

pa3pabaThiBaTh TUIaH peleHust MpobsieMbl C yUETOM aHa/KM3a UMEROIIXCST
MaTepHaIbHBIX U HeMaTepralbHBIX PeCypCOB;

BHOCUTh KODDEKTHBBI B [leATebHOCTb, OLIEHWBAaTh COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsiM, OL[eHWUBaTh PUCKU TTOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTbL U BBIMOMHATH paboTy B  YCIOBUSX peasbHOTO,
BUPTYabHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOZEUCTBUSI;

pa3BHBaTh KpeaTMBHOE MBIILIJIEHHe TIPU PellieHHH XKU3HeHHBIX Mpo0ieM.
Bba3oBble uccieoBaTeIbCKHeE AeNCTBUS:

BJIafleTb Hay4YHOW TePMUHOJIOTUEHN, K/TFOUeBbIMU TOHATHUSMU U MeTO/aMHu
bur3nyecKoli HayKu;

B/afieTb ~ HaBbIKaMU  yueOHO-MCCeoBaTeNbCKOM U TPOEKTHOMU
JIesiTeIbHOCTU B 00/1aCTM  (M3WKM, CTHOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSITEJTLHOMY ~ TIOMCKY  METO/IOB  pellleHHs  3aZiad  (pU3UUYecKoro
cofiepyKaHusi, MPUMeHEeHHUI0 Pa3/InyHbIX MeTO/0B TT03HAHMS;

B/afieTb BUAAMU JeSTeJbHOCTA TIO TIOMYYeHWI0 HOBOTO 3HAHUS, €ro
VHTepIIpeTaly, TpeoOpa30BaHHI0 W TPUMEHEHWI0 B pa3/MUHbIX y4eOHBIX
CUTYyaIUsiX, B TOM YHCJIe TIPU CO3Z,aHUU yueOHBIX MPOeKTOB B 00/1aCTH (DU3UKU;

BLISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3W M aKTya/M3UpOBaTh 3ajauy,
BBIIBUTATh TUTIOTe3y e€ pellleHHs], HaXOJUTh apryMeHThI AJis J0Ka3aTeabCTBa
CBOUX YTBEP)K/I€HUH, 3a/laBaTh MapamMeTphbl U KPUTEPUH PellleHNs;

aHa/IM3UPOBaTh IIO/TyYeHHble B XO/le pelleHusl 3aZiaud pe3y/IbTaThl,
KPUTHYECKU OL[eHWBaTh WX JIOCTOBEPHOCTb, ITPOTHO3UPOBAaTh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

CTaBUTb U (POpPMY/IUPOBaTh COOCTBeHHBIE 3aflaud B 0Opa30oBaTe/bHOM
JesiTeJIbHOCTH, B TOM UHCJIe TIPU U3yUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OL[eHUBaTh IPHOOPETEHHBIH OIIBIT;



yMeTb TIEPeHOCUTh 3HaHWsA TI0 (HU3MKe B TPAKTUUYECKyH0 00J1acTh
JKU3He/lesITe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUS U3 PA3HBIX MPeMETHBIX 00/1acTel;

BbIZIBUTaTh HOBbIE W/ieH, TIpe/jjlaraTb OpUrMHaIbHbIE IMOAX0/bl U pellleHus;

CTaBUTD MTPOOIEMBI M 3a/IaUM, JIOMYCKAIOII1e a/lbTePHATUBHBIE PeIleHHs.

Pabora c uadopmanmeii:

BJIa/IeTh HaBbIKAaMU TOyueHHss UHGpOopMaluu (pU3NUeCcKOro COZiepKaHust
13 MCTOUYHUKOB pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIEeCTB/ISTh MOUCK, aHa/IU3,
CUCTeMaTu3allii0 U UHTepIipeTalyiio WHMOPMalMK pa3/MuHbIX BUIOB U (hopM
Tipe/iCTaB/IeHUS];

OlleHUBaTh I0CTOBEPHOCTb MH(OpMaI[1Y;

WCIO/b30BaTh CpeAcTBa UH(POPMAIIMOHHBIX UM KOMMYHHKAI[MOHHbBIX
TeXHOJIOTUA B pelleHuHM  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/lau C coO/MmoeHreM TpeOOBaHH 3PTOHOMUKH, TEXHUKH
6e301acHOCTH, TUTHEHbI, pecypcocOepesKeHus], MPaBOBBIX U 3THUECKUX HOPM,
HOpM MHGMOPMAaI[MOHHOM 6e301acHOCTH;

co3/laBaTh TEKCThI (hM3UUECKOT0 COJIep)KaHUs B pa3/IMuHbIX (hopmaTax C
yu4éTOM Ha3HaueHWss UWHOOpPMAI[Md U 1eJIeBOM  ayJWTOpWH, BbIOMpas
ONTUMaJIbHYO0 (pOpMY Tpe/icTaB/IeHUs] U BU3yau3alivu.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

OCYLIEeCTB/ISITH OOLjeHWe Ha ypoKax (U3MKM U BO BHEYPOUHOU
JesITe/IbHOCTY;

pacro3HaBaTh MPeANOChUIKM KOH(GIUKTHBIX CUTyaldd MW  CMsIryaTh
KOH(JIMKTBI;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOIO TOUKY 3PEHUsI C UCIOJb30BaHUEM
13bIKOBBIX CPE/ICTB;

MOHUMAaTb W WCMO/Mb30BaThb  TpeUMYyLecTBa  KOMaHJHOW U
WH/IUBU/yabHOUM paboThi;

BLIOMPATh TeMAaTUKYy U MeTO[bl COBMECTHBIX [Ie€HCTBUN C YUETOM OOIIMX
VHTEpPEeCcOB M BO3MOXKHOCTel Ka)k/|0ro ujieHa KOJ/IeKTHBa;

NMPUHMMATh L|eId COBMECTHON [leATeNbHOCTH, OpraHU30BbIBaTb U
KOOPAVHUPOBATh JEWCTBUS MO €€ [OCTUKEHUIO: COCTABJATh IJiaH [elCTBUH,
pacripeie/iiTh PO C YYETOM MHEHHH YYaCTHUKOB, 0OCY>KJaTh pe3y/bTaThl
COBMECTHOM paboThI;

OLIeHMBaThb KaueCTBO CBOEro BK/a/Ja U KaXJOT0 yuaCTHMKa KOMaHZbl B
00111l pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBble TIPOEKTHI, OLIEHHWBaTh WJeW C TO3ULMU HOBU3HBI,
OPUTMHANBHOCTH, MPaKTUYeCKOW 3HAUMMOCTH;

OCYILeCTB/ISITh TI03UTHMBHOE CTpaTeruueckoe TOBeJeHNe B Pa3IUUHbIX
CUTYaLUsIX, TIPOSIB/ISITH TBOPUECTBO 1 BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO ~ OCYLLeCTBJIAITb ~ TTO3HABATEJIbHYIO  JIeSITeIbHOCTh B
obmacti (GU3MKKM W aCTPOHOMWHU, BBISIBJIITH TIPOOJIEMBI, CTaBUTh U
copMyipoBaTh COOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO COCTaBJISATh MJIaH PeIleHUs] PaCUETHBIX U KaueCTBEHHbIX
3aja4, TI/IaH BBITIOJIHEHUSI TIPAKTHUECKOW paboThl C yYETOM HMMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTEHHH;

JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM;



pacliipsTh paMKd yueOHOro TIpefMeTa Ha OCHOBe  JIMUHBIX
NpeArnoYTeHU;

JleflaTb OCO3HAHHBIA BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pPelIeHuE;

OLlIeHHBAaTh TTPUOOPETEHHBIM OITHIT;

criocobcTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBJIEHUIO 3PYAWLIMKA B 00/1aCTH
(GU3MKKW, TIOCTOSSHHO TIOBBIIaTh CBOW 00Opa3oBaTe/NbHBIM W KYJIbTYPHBINA
YPOBEHb.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA UHTE/JIeKT:

JlaBaTh OL[€HKY HOBBIM CUTYaLUsIM, BHOCUTh KOPPEKTUBHI B I€SIT€/TbHOCTD,
OLIeHMBaTh COOTBETCTBHE Pe3YJIbTAaTOB LIeJISIM;

B/Ia/leTb HABbIKAMM T[I03HABATeJbHOU peuieKCMW KaK OCO3HaHUS
COBEpIIIaeéMbIX [IeUCTBUM W MBIC/IUTEBHBIX MPOLIECCOB, WX Ppe3y/JbTaTOB U
OCHOBAHUM;

WCTI0/Tb30BaTh TIPUEMBI  pedIeKCUM [ OL[eHKA CHUTYyalldd, BbIOOpa
BEPHOT0 pelleHus;

yMeTb OL|eHHWBaTh PUCKA M CBOEBPEMEHHO TPHHHMAaTh peIlIeHUs] M0 UX
CHIDKEHHIO;

MPUHAMAaTh MOTHMBBI Y apryMeHThl [PYTrUX TPU aHajv3e pe3y/bTaTOB
JlesiTeTbHOCTY;

MIPUHUMATh Ce0sl, TOHMUMasi CBOM HeIOCTaTKH M JOCTOMHCTRA;

MPUHAMAaTh MOTHMBBI W apryMeHThbl [PYTrUX TPU aHajv3e pe3y/bTaTOB
JlesiTeTbHOCTY;

TIpU3HaBaTh CBOE TTPABO U TPaBO IPYTHX Ha OLIMOKU.

B nporiecce 10CTHKeHUSI TMUHOCTHBIX Pe3y/bTaTOB OCBOEHHUS MPOrPaMMbl
no ¢usvKe [ YPOBHS cpeAHero o6iero o6pa3oBaHus y O00yYarOmUXCs

COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN VHTeJ/IeKT, Tipe/iro/iararoIuii
c(hOpMHUPOBaHHOCTb:
CAMOCO3HAHUs,  BK/IIOYAIOL[ETO  CMOCOOHOCTL  TOHMMATh  CBOE

IMOILIMOHA/ILHOE COCTOSTHWe, BHUZETb HarpaB/ieHWs pPa3BUTHS COOCTBEHHOM
IMOLIMOHATLHOU Cc(hephl, ObITH YBEepEHHBIM B Cebe;

camMoperyJ/IMpoBaHUsl, BK/IHOUAIOIer0 CaMOKOHTPOJ/b, YMeHUe MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTHPOBaThCs K
IMOIL[MOHA/ILHBIM HM3MEHEHWsIM W TIPOSIBISTh THUOKOCThb, OBITb OTKPBITHIM
HOBOMY;

BHYTPeHHel MOTHBallUY, BK/IIOUAIOIlleld CTpeM/ieHHe K IOCTHKeHUIO 1[e/u
U yCriexy, ONTHMK3M, UHUIMaTUBHOCTh, YMeHHe /1eliCTBOBAaTh UCXO/s U3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BK/IIOYAIOIEH CIOCOOHOCTh IMOHHMMAaTh  SMOLMOHATIBHOE
COCTOSIHWe JPYyTHUX, YyUWATHIBAaTh €ro TIPU OCYIIEeCTBJIeHWH OOIeHus,
CI0COOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLMATbHBIX ~ HABBIKOB, BK/IFOUAIOIIMX  CITOCOOHOCTb  BBICTPAMBATh
OTHOILIEHUSI C IPYTUMH JTFOAbMH, 3a00TUTHCS, TIPOSIBIISITH UHTEPeC U pa3pelarhb
KOH(JIMKTBI.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIy o0yuenusi B 10 Kjiacce rpefMeTHbIe pe3y/bTaThl Ha 0a30BOM
YPOBHE /I0JKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUarOIIUXCST YMEHHI:



JIeMOHCTPUPOBAaTh Ha NpUMepax poJib YU MeCTO (PU3UKU B (DOPMUPOBAHUU
COBPEMEHHOM HayYHOM KapTUHbI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TeXHOJIOTHH, B TTPAKTUYECKOM JeSITeIbHOCTH JIFOJEeH;

YUUTHIBaTh T'PaHULIbl MPUMEHEHUS] W3YUeHHBIX (U3NUYECKUX MOJeNein:
MaTepuasibHasi TOUKA, WHepLMajbHas cUcTeMa OTCuéTa, abCo/OTHO TBEpZOe
Tesno, WieaqbHbIM Ta3, MOJENU CTPOEHUSl ra3oB, XUAKOCTeW W TBEPABIX Tel,
TOUEUHBIU 3/IEKTPUYECKUH 3apsi/ TIPU pelleHr (r3nuecKux 3a/ay;

pacrio3HaBaTh (pu3nueckue siBjeHUsi (MPOLIeCChl) U OOBACHATH WX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJIEKYJIIPHO-KUHETUYECKOU TEeOpUU CTPOEHHs
BellleCTBA U 3JIGKTPOJWHAMMKU: PaBHOMEpHOe U  paBHOYCKOPEHHOe
TIpSIMOJIMHENHOe ~ [IBIDKeHUWe, CBOOOAHOe TMajeHue Tes, [BIDKeHUe TI0
OKDY)KHOCTH, WHepIus, B3aumojeiicteue Ten, Auddy3usi, OpoyHOBCKOe
JBIDKEeHHe, CTPOeHUe XXUIKOCTel U TBEPABIX Tesl, u3MeHeHUe 00BEMa Tes Tpu
HarpeBaHuM (OXJIa&XKJEHUM), TEIJIOBOe PABHOBECHe, WCMapeHre, KOHAeHCalus,
I/IaBjieHWe, KPUCTa/uIU3alLys, KUIleHWe, BJIa)KHOCTb BO3/yXa, IIOBbILLIEHHE
JlaBjleHUs1 Trasa IpM ero HarpeBaHWHW B 3aKPbITOM COCYZie, CBSI3b MeXZy
rapaMeTpaMM COCTOSIHMSI Tra3a B  U30MpOLieccax, SJIeKTpUsaLus — Tell,
B3aUMO/IENCTBHE 3apsifiOB;

OIMKCHIBATh MEXaHUUECKOe JBWKEHHE, UCII0b3ys (PU3NYeCcKre BeJTUUMHBIL:
KOOpJMHaTa, IyThb, IepeMelljeHre, CKOPOCTb, YCKOpeHWe, macca Teja, CUJa,
MMITyJIbC ~ Tejla, KWHeTHUYeCcKass  SHeprus, I[IOTeHLMalbHas  JHeprus,
MexaHuuecKasi pabota, MexaHUUecKasi MOIIHOCTb; TPU OIMHUCAHUU TIPABUIBLHO
TPaKTOBaTh (PU3UUECKUIM CMBIC/T UCIOJb3yeMbIX BeIMUMH, UX 0003HaueHUs U
e IMHULIBI, HAXOAWUTb (POPMYJIbI, CBA3bIBAIOLLME JAHHYIO (PU3NUECKYIO BETUUUHY
C pyTUMU Be/IMUMHaAMU;

OIMKCHIBATh HM3yUEHHbIE TEIUIOBble CBOMCTBA Tel W TEIUIOBbIE SIBJIEHWS,
WCIONb3ysl (pM3UUeCKre BeWYUHBL [laB/ieHWe rasa, TemIlepaTypa, CpeJHsis
KUHeTHUyecKast SHeprus Xa0TUYeCKOro [ BUKEeHUs MOJIeKY1,
CpefHeKBa/lpaTUuHasi CKOPOCTb MOJIeKYJ, KOJIMUeCTBO TeIUIOThbl, BHYTPEeHHSS
SHeprus, paborta Taza, KO3hGUIMEHT TI0/Ie3HOTO IEeWCTBUSA  TErJIOBOrO
JIBATaTess; TPU OINWCAHWWA TPaBUWIBHO TPAaKTOBAaTh (PU3WUYECKUM CMBIC/
WCTIONb3yeMbIX BeJIMUYMH, WX 0003HaueHUss U eJUHULIbI, HaXOAUTb (HOPMYJIbI,
CBSI3bIBAIOLLME JTaHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTMMU BeJTMUMHAM;

OMUCHIBATb  WU3yUEHHblE  3JIEKTPUUECKWe CBOMCTBA  BelecTBa U
3JIeKTpUUeCKUe sBJeHUs (MPOLIeCcChbl), MCMOJb3ysd (PU3NUYEeCKHe BeJIMYUHBL:
3JIEKTPUUECKHUM 3apsifi, 3/1eKTPUUYeCcKOoe MoJie, HanpsyKEHHOCTD T0JIs, MOTeHLual,
Pa3sHOCTh MOTEHLWAJIOB; MPU OMUCAaHWM MNPAaBWIBHO TPAaKTOBAaTh (PU3WUECKUU
CMBICJI WCTIO/b3yeMbIX BeJMUMH, MX 0003HaueHWs W eJWHUIIbl; yKa3bIBaTh
(opMy/bl, CBSI3bIBAKOIME [JAHHYH) (U3WUYECKYI0 BeJMYMHY C [JpPYTMMHU
BeJINUMHaAMUY;

aHa/U3MpoBaTh  (U3MYeCKHMe TpPOLEeCcCbl W SIBJIEHWS, UCIOJb3YS
(M3ruecKre 3aKOHblI Y TIPUHLMIIBL: 3aKOH BCceMHpPHOro tarotenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MeXaHWYeCKOM 5SHEepruu, 3aKOoH
COXpaHeHUs] UMITyJ/IbCa, NPUHLUIT Cyepro3vLIMU CUJI, TIPUHLIUII paBHOIIPaBUs
VHEpLMa/IbHBIX ~ CUCTEM  OTCU€TA, MOJIEKY/ISIPHO-KUHETUYECKYIO — TeOpHIO
CTPOEHWMSI BEL|eCTBA, ra30Bble 3aKOHBI, CBSI3b CPeJHeH KMHETHYECKOW SHepruu
TeIJIOBOI'O [BW)KEHUSI MOJIEKYJI C a6COMOTHOM TeMIlepaTypOH, TMepBbIi 3aKOH
TepMOJMHAMUKH, 3aKOH COXPaHeHUsl 3/IeKTPUUeCKOro 3apsza, 3akoH KyJsioHa,
MIPU 5TOM pa3/nyaTth CA0BECHYIO ()OPMY/MPOBKY 3aKOHA, er0 MaTeMaTH4eCcKoe
BbIpa)keHHe U ycJioBUs (TpaHULIbI, 00/1aCTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBbIE TPHUHLIUIBI /I€ACTBUS MalllMH, TIPUOOPOB W
TEeXHUUECKUX YCTPOMCTB; pa3/ivyaTh yCJOBUs WX 0€30MacHOr0 MCIOJb30BaHUS
B MTOBCE/IHEBHOM >KW3HU;

BBITIO/THATh SKCMEPUMEHThI 0 MCC/Ie[JOBAaHUI0 (PU3WUYECKUX SIBJIEHUN U
npoueCCOB C WUCMO/b30BaHUEM TPSIMbIX U KOCBEHHBIX W3MepeHHH, TIpU 3TOM

OpMY/IMpOBaTh TpobJieMy/3afjauy ¥ THUMOTe3y y4yeOHOro SKCIeprUMeHTa,
0o0MpaTh YCTAaHOBKY W3 TPeJJIOKeHHOr0 000pyA0BaHMs, MPOBOJUTE OIBIT U
(bOpMyJ'II/IpOBaTI: BBIBO/IbI;

OCYILeCTB/ISITh TPsSIMble U KOCBEHHbIe U3MepeHHUsi (pU3MUecKUX BeUuuH,
TpU 3TOM BbIOMpATh OMTUMA/BHBINA CIOCO0 W3MepeHUsi U HCIO/b30BaTh
M3BEeCTHbIE MEeTO/bl OLIEHKU TMOTPelIHOCTel U3MepeHui;

WCCeOBaTh  3aBUCMMOCTU  MeXJy (U3NYeCKUMH BeIMUMHAMHU  C
WICI0JIb30BaHMEM TPSIMBbIX HM3MepeHMi, NP 3TOM KOHCTPYUPOBaTh yCTaHOBKY,
¢uKCcHMpoBaTh pe3y/bTaThl MOAYYEHHOM 3aBUCMMOCTU (DM3UUECKUX BEJMYUH B
BuU/Zie Tabsui ¥ TpaUKOB, ZiesiaTh BLIBO/IBI TIO Pe3y/ibTaTaM UCC/Ie/JOBaHKS;

cob/roaTh npasuia 6e30MacHoOro Tpy/a Mpy NPOBeJeHUH UCCIe0BaHUl
B PaMKax y4eOHOro 9KCrepUMeHTa, YUeOHO-MCC/Ie[0BaTe/IbCKON U TPOEKTHOM
JesITeIbHOCTU € UCTOJIb30BaHWEM  W3MEpUTe/NbHbIX  YCTPOMCTB U
n1abopaTopHOro 060py AOBaHMS;

peliatb pacuéTHble 3aZlaud C SIBHO 3a/laHHOM (DU3MYECKOU MOJeJIbIo,
WCIONb3ysl (pM3WUeCKre 3aKOHbl M TMPUHLIMIIBI, HA OCHOBE aHajau3a yC/IOBUSA
3a/iaud BbIOMPATh (U3MUECKYIO MO/E/b, BbIAENATh (U3MUECKHe BETUUNHBI U
dbopmybl, HeoOXoAUMbBIe /IS €€ pellleHus], TIPOBOJNUTL PACUETHI U OIleHWBATh
peasibHOCTh TMOJIyUeHHOT0 3HaueHus (pr3UuecKoil BeTMUMHBI;

pellaThb KaueCTBeHHbIe 3a/jauu: BBICTpauBaTh JIOTUYeCKU
HEeIMPOTUBOPEUYMBYIO LIEMOYKY PacCy’>K[eHHWH C OMOPOW Ha M3y4YeHHbIe 3aKOHBI,
3aKOHOMEPHOCTHU U (hr3uuecKyre siBJIeHUS;

WCTIONb30BaTh  TMPU  pellleHWd  y4eOHBIX  3afjau  COBPeMeHHbIe
vH(bOpMalMOHHbIe ~ TEeXHOJOTMM  [J/s  TOMCKa,  CTPYKTYPUPOBaHUS,
VUHTeprnpeTaliid U  Tpe/CTaBleHUsi yueOHOM U  HAy4YHO-TIOMYJ/ISIPHOU
vHboOpMalMy, TIOJyUYeHHOW W3 Ppa3/iMyHbIX MCTOYHUKOB, KPUTHUYECKHU
aHa/IM3MpOoBaTh MOJIyvyaeMyro WH(POpPMaLIUIO;

TIPUBOJIUTL TIPUMEphI BK/IaZla POCCUMCKUX U 3apyOeKHBIX YUYEHbIX-
(¢U3MKOB B pa3BUTHe HayKH, OOBsSICHEHWEe TIPOIIeCCOB OKPY’Karollero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

WCII0/Ib30BaTh TEOPETUYECKHE 3HAHUS 10 ébmm{e B TMIOBCEJHEBHOU XKU3HU
oyist - obecrieueHus 6e3omacHOCTM TpU  oOpamieHWM C  npubopamMu  #
TeXHUUEeCKUMH yCTPOWMCTBAMM, [Ijisi COXPaHEHHs 3/I0POBbsi U COOJIIOIeHNsT HOPM
5KOJIOTMYECKOro MOBe/IeHNs B OKPYKaroLLel cpejie;

paboTaTh B Tpymre C BbITIOJTHEHHWEM pa3/IMuHbIX COLMAbHBIX pOJiel,
TJIaHUPOBaTh PabOTy TpyMIbl, PALMOHAIBHO pacrpefiensTb 0053aHHOCTH U
MJIaHUPOBAaTh  /leATe/IbHOCTh B  HECTaHZAPTHBIX CUTyalusiX, a/eKBaTHO
OLIeHMBaThb BK/IQJ, KaXJOro U3 YYaCTHMKOB TpPYyIIbl B  pelleHue
paccMaTpuBaemMoi pobieMbl.

K koHiy obyuenuss B 11 k/acce mpegmMeTHble pe3y/bTaThbl Ha 0a30BOM
YPOBHe ZIO/KHBI OTPa’kaTh CHOPMHUPOBAHHOCTh ¥ 00yUarOIIUXCsl YMeHU:

JIeMOHCTPUPOBaTh Ha MpUMepax poyib U MecTo (pU3UKU B (HOPMHUPOBAHUU
COBpEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTHUM COBPEMEHHOM TeXHUKU U
TeXHOJIOTHUM, B MPAaKTUUECKOW JesiTelIlbHOCTU JIFO/IeH, L|eJIOCTHOCTh U eJMHCTBO
(M31UeCcKor KapTUHbI MUDa;



YUWTBHIBaTb TPaHULlbl TPUMEHEeHUs] WU3yueHHbIX (U3UUeCKUX MOZesieit:
TOUEYHbIN 37IeKTPUUYECKUI 3aps], JAy4y CBeTa, TOUEUYHbIM MCTOUYHMK CBETa,
siilepHasl MOZieJib aToMa, HYK/IOHHAas MOZe/b aTOMHOIO sijpa TMpH pelleHun
(r3nuecKux 3azay;

pacrio3HaBaTh (pu3nueckue siBjieHUsi (TMPOLIeCChl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB 3/IeKTPOJJMHAMUKHA U KBAHTOBOW (DM3UKM: 3/eKTpUuecKas
MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMUUECKOe, MarHUTHOe [1eHCTBUSI TOKa,
B3aUMOJEMICTBE  MAarHUTOB, 3JIeKTPOMAarHWTHasi UHAYKLUS, /JelCTBHe
MarHATHOTO TI0JiA HAa TPOBOJAHMK C TOKOM U [JBWKYLIUHCS 3apsj,
3/IeKTPOMarHuTHbIe Koje0aHUs M BOJIHBI, TPSIMOJIMHEMHOe pacIrpoCTpaHeHre
CBeTa, OTPa’KeHue, TpesioMsieHue, UHTepdepeHLys, AudpaKkLys U NOspy3aLys
CBeTa, JUCrepcusi cBeta, GoToamekTpuuecku 3gdekT (hoTo3¢deKT), cBeToBOE
JlaB7ieHWe, BO3HUKHOBEHHWE JIMHEWYaToro CreKTpa aToMa BOJOpO/a,
eCTeCTBEeHHasl MU UCKYCCTBEeHHasl Pa/IM0aKTUBHOCTb;

OMNKChIBaTh U3yuYeHHbIe CBOWCTBA BellleCTBa (3/71eKTpUUYeCcKre, MarHUTHbIE,
ONTHUYeCKUe,  S/IeKTPUUeCKYyl0  MPOBOJUMOCTb  pa3/MyHbIX  Cpel) WU
3/IeKTPOMAarHuTHbIe siBJIeHUs (TIPOLeCChl), UCTOb3ysl (r3UUecKre BeTUUMHbI:
3/IeKTPUYECKU 3apsii, CKja TOKa, 3J1eKTpUUYecKoe HarpsbkeHue, 31eKTpryeckKoe
COTIPOTUB/IEHWE, DPA3HOCTb TOTEHIMAJIOB, 3JIEKTPOABIKYIjasi cuaa, pabora
TOKa, WHAYKLUSI MarHUTHOTO ToJsi, cuia Awmrmepa, cuna JlopeHia,
VHAYKTUBHOCTh KaTyILKW, SHEPrusi 3JIeKTPUYEeCKOr0 W MarHUTHOTO TI0JieH,
Tepyo/ U UyacToTa KosiebaHui B KosiebaTelbHOM KOHTYpe, 3apsi/i U Cila TOKa B
rporjecce  TapMOHHUYECKUX  3/IEKTPOMAarHUTHBIX — KojeOaHMi,  (OKycHOe
paccTosiHue U ONTUYecKasl CUJa JIMH3bI, MPU OMKCAaHUM MPaBUIbHO TPAKTOBaTh
du3nUecKrii CMBIC/I UCTO/Ib3YeMbIX BeUUWH, WX 0003HaueHuss U eAUHULIBI,
yKasbiBaTb (DOpPMyJibl, CBSI3bIBalOLMe [aHHYH (DU3UUECKYI0 Be/JUYUHY C
JPYTMMU BeJTMUMHaMUY;

OTHMCBIBaTh M3yYeHHble KBAHTOBbIE $SIBJIEHUS W TPOLIECCHI, MCIOJIb3Ysl
¢usryeckue BeJIMUMHBL: CKOPOCTh 3/IEKTPOMarHUTHBLIX BOJH, [JIMHA BOJIHBI U
yacToTa CBeTa, SHEprusi U UMIyJbC (POTOHA, MEeproj Moaypacraja, SHeprus
CBSI3W aTOMHBIX $i/iep, MPU OMKWCAHWK MPaBUIBHO TPAKTOBATh (DU3UUECKUN
CMBICJI WCTIONb3YeMbIX BeJIMUMH, UX 0003HAueHWs] U eAVHHIIbI, YKa3bIBaTh
(dopMy/ibl, CBsI3bIBalOLMe [JAHHYI (U3NUYECKYl0 BeIUUMHYy C JApYyTUMU
Be/IMUMHAMU, BbIUMCJIATH 3HaUeHUe (PU3MUeCcKol Be/TMUKHbI;

aHa/lM3UpoOBaTh  (U3WUYeCKHMe TIpOLeCChl W sIB/IEHUS,  HUCIOJb3Ys
¢u3ryeckue 3aKOHbI U MPUHLUIMBL 3aKOH OMa, 3aKOHbI MOC/Ie[j0BaTeIbHOTO U
rapajyie/lbHOr0 COeZIMHEHUs] TIPOBOJHUKOB, 3aKOH [)koyssi—/leHla, 3aKoH
3/IeKTPOMAarHUTHOW HWHAYKLWW, 3aKOH TMPSIMOJIMHEMHOr0 pacipOCTpaHeHUst
CBeTa, 3aKOHbl OTpaKeHWsl CBeTa, 3aKOHbI Tpe/IOM/eHUs] CBeTa, ypaBHeHUe
OUHIITeNHA 1711 POTOo3((eKTa, 3aKOH COXPaHeHHsI SHePTUH, 3aKOH COXPaHEeHUs
VMITy/IbCa, 3aKOH COXPaHeHHWs S3/IeKTPUUeCKOTO 3apsiia, 3aKOH COXpaHEeHUs!
MaCcCOBOT0 YMCJIa, MOCTYJIaThl bopa, 3aKOH paJiM0akKTUBHOTO pacraza, Mpyu 3TOM
pas3MyaTth CJIOBECHYH (OPMYJIMDOBKY 3aKOHa, €ro maTeMaTH4yecKoe
BbIpa)keHHe U ycJioBUs (TpaHULIbI, 00/1aCTH) TPUMEHUMOCTH;

orpefie/isiTh ~ HaripaB/ieHWe BeKTOpa WHAYKLUWA MarHUTHOTO  TIOJIst
TIPOBOZHUKA C TOKOM, CH/Ibl AmIiepa U cuiibl JIopeHliia;

CTPOMTh M ONHMCBIBaTh H300pa)keHHe, CO3[aBaeMoe IIOCKMM 3epKasioMm,
TOHKOW JIMH301;

BBITIO/THATE SKCMIEPUMEHThI 0 MCC/Ie[JOBaHUI0 (PU3NUYECKUX SIBJIEHUN U
MIPOLIECCOB C MCMO/b30BaHUEM TMPSMbIX U KOCBEHHBIX W3MEpPEHHH: MpPU 3TOM
dopmympoBats TIpobsiemMy/3ajauy UM TUMOTe3y y4yeOHOrO SKCIeprUMeHTa,



coOMpaTh YCTAaHOBKY W3 TIPe/JIOKEHHOro 000pY/OBaHMs, TTPOBOJUTH OIBIT U
(bopMyIMpOBaTh BLIBO/IbI;

OCYILIECTB/ISITh MPSIMbIe U KOCBEHHbIE MU3MEpPeHUs] (PU3NUECKUX BeTHUHH,
IpY 3TOM BBIOMpATh ONTHMA/bHBIA CHOCOO W3MEpEeHHs1 U HCIO/Ib30BaTh
W3BECTHBIE METO/IbI OIIeHKH TMOTPEITHOCTeH U3MepeHuH;

HCC/IeIoBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMUMH C HCIO/b30BAHHUEM
MpSIMbIX W3MEPEHUH: TMPH 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (DPMKCHUPOBAThb
pe3y/bTaThl MOTYYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIMUMH B BHJE TAaO/IUI| U
rpadHKOB, [ieJ1aTh BEIBO/BI TT0 Pe3y/ibTaTaM MCC/IeJOBAHMS;

cob/roaTh mpaBuia 6e30MacHOro TPy/1a MpU MPOBe/IEHUH UCCIIeI0BaHUM
B DaMKax yueOHOro SKCIIepUMEHTa, yueOHO-UCCIe/|0BaTeIbCKOM U MPOEKTHOM
JeITeIbHOCTM  C  WCIOJb30BaHWEM  W3MEPUTE/NbHBIX  YCTPOHCTB M
n1abopaTopHOro 060py AOBaHHS;

peliaTth pacuéTHble 3aZlaull C SIBHO 3a/IaHHOM (PU3UUYECKOW MO[Ie/bIOo,
UCTO/b3ys (U3MUecKre 3aKOHbl W TIPMHILIUIBI, HA OCHOBE aHa/lu3a YC/IOBHUS
3a/aui BbIOMPaTh (U3MUECKYH0 MO/Ie/Ib, BbIZI/IATh (PU3MUECKHe BEJIMYMHBI U
bopmyibl, HeOOXOAUMbBIE [i/is €€ pellleHus, TPOBOANUTh PACUETHI U OI|EHUBATh
peaibHOCTh MOJTyUYeHHOT0 3HaUeHUs1 (PU3NUeCKOU BeJTUUMHbI;

pelaTh KaueCTBEHHbIe 3a/lauu: BBICTPAMBAaTh JIOTUYECKH
HENPOTHBOPEUMBYIO 1I€TIOUKY PAaCCY’>KAEHHIH C OMOpPOM Ha M3y4yeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU U (pU3UUECKHe SIBIeHUS;

UCMO/b30BaTh  TMPU  pellleHnd  yuyeOHBIX  3aJau  COBPEMEHHbIe
UH(POPMALIMOHHbIE ~ TEXHOJOTMM i1 TIOMCKa,  CTPYKTypHPOBaHWUS,
UHTEprpeTaliid U  MpeJACTaBJIeHUsT yuyeOHOHM W  HAY4YHO-TIOMY/ISIPHOM
uHbOpMaLMY, TOMYYeHHOW U3 Pa3IMUHbIX HCTOUHHUKOB, KPUTHUECKU
aHa/IM3UPOBaTh MOJYYaeMYH0 UHPOPMAIHIO;

OOBSICHAIT TIPUHIUIBI JEWCTBUS MaIllMH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3/iuuaTh yC/AOBUST MX 0e30MacHOTO  WCIMOJ/Ib30BaHUSI B
TIOBCEJTHEBHOM >KH3HHU;

MIPUBOJIUTL TIPUMEPBbI BK/IaZla POCCUMCKMX M 3apyOeXKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HayKW, B 0OBSICHEHHE MPOLeCCOB OKPY>Karol[ero Myupa, B
pa3BUTHE TEXHUKU U TeXHOJIOTHH;

HCII0/Ib30BaTh TEOPETUUECKUE 3HAHUS T10 épmm{e B MOBCEIHEBHOM >KU3HU
s obecrieueHust 6e30macHOCTH TpW  oOpailjeHWd C  mpubopaMu U
TeXHUUYEeCKUMH yCTPOHMCTBAMM, [I/Isi COXPAHEHHsI 3/J0POBbsSl U COOJIIOIeHHsST HOPM
9KOJIOTUYECKOTO TIOBEZIEHUS B OKPY>KaroILel cpefie;

paboTaTh B TpyMre C BHIMOJHEHWEM pa3/IMUHbIX COLIMATBbHBIX pOJIeH,
MIaHUPOBaTh PabOTy TpyMIbl, PalMOHAIBHO pacrpeiensaTb 005S3aHHOCTH U
I/IaHUPOBaTh  [IeITEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, a/leKBaTHO
OL[EHMBATb BK/IaJ, Ka&KAOr0 M3 YUYaCTHUKOB TPyMNMbl B  peIIeHue
paccMaTpuBaeMol Mpob/ieMbl.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJZTACC
HaumeHoBaHue KosimuecTBO uacoB
No dnekTpoHHbIe (UG poBbIe)
pa3jejioB U TeM KoHTpo/ibHBIE IIpakTHUecKkue
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
pOrpamMmmsl padoTnI padoTnI
Pazpen 1. PU3UKA 1 METO/JIbI HAYUHOI'O IIO3HAHUSA
11 ®u3uKa U MeTo/Ibl 5 bubmioreka LJOK
’ HAYYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 2
Pa3zgen 2. MEXAHUKA
bubmioreka LIOK
21 Kuremariia > https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.2 AnHammka 7 https://m.edsoo.ru/7f41bf72
3aKOHbI But6 LIOK
nbnmoTeka
2.3 COXPAHEHUA B 6 1 1 https://m.edsoo.ru/7f41bf72
MeXaHHUKe
Wtoro no pa3peny 18
Pazgen 3. MOJIEKYJ/ISAPHAS ®U3UKA U TEPMOJJUHAMUKA
OcHOBBI
3.1 MOJIEKYJISIPHO- 9 1 bubmioreka LJOK
' KUHEeTHYeCKOI https://m.edsoo.ru/7f41bf72
TeOpUU




3.2 OCHOBBI 10 bubmoreka LIOK
' TePMO/JMHAMUKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSTHUSI . bubmoreka LIOK
' BemjecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
riepexo/ibl
Wtoro no pa3peny 24

Paszpen 4. JJIEKTPOJJUHAMUKA

4.1 OJIeKTpoCTaTUKa 10 Bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM
40 3/IeKTPUUECKUM TOK. > bubmoreka IIOK
Toku B pa3/MuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Wtoro no pasgeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO
YACOB IT1O 68

I[TPOI'PAMME




11 K/TACC

HaumMmeHnoBaHue

KoauuecTBO 4acoB

No OnekTpoHHbIe (UG poBHIe)
pa3/iejioB H TeM KoHTpo/ibHBIE IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
POrpaMmblI paboTbI paboThI
Pazpgen 1. JJIEKTPOJJUHAMUKA
MarHuTHOe T110J1€. Eu6 LOK
nomoTeKa
11 IMEKTPOMArHHTHAs! 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKLHS
Wroro no paspeny 11
Pa3pen 2. KOJIEBAHUSA 1 BOJTHBI
MexaHuueckue 1
2.1 3/IEKTPOMAarHUTHLIE 9 1 Bubmorexa LIOK
) p https://m.edsoo.ru/7f41c97c
KoJiebaHus
MexaHunueckue U
2.2 5/IEKTPOMAarHUTHbIE 5 1 Eubmzorexa [IOK
’ p https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmmoreka ITOK
2.
3 Onrriika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIITIAJTIbHOW TEOPUM OTHOCUTE/IbHOCTH

3.1

OCHOBBI crielja/IbHOM
TeOpUu
OTHOCUTE/IbHOCTH

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




Wtoro no pa3peny 4

Paspen 4. KBAHTOBASA ®U3NKA

41 OneMeHTbl KBaHTOBOM 6 Bubmioreka IIOK
' OTTHKU https://m.edsoo.ru/7f41c97¢
bubmmoreka IIOK
4.2 Crpoernue atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka ITOK
4.3 ATOMHO® 7/pO > https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 15
Pa3pen 5. 9JIEMEHTBI ACTPOHOMMU N1 ACTPOPU3NKN
51 O/1eMeHTbl aCTPOHOMUU - 1 Bubmioreka LIOK
' U acTPOPU3UKU https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 7
Pa3pen 6. OBOBIIIAKOIIEE IIOBTOPEHUE
6.1 Ob6oo0ratoree 4 bubmmoreka IIOK
' [IOBTOpEeHUe https://m.edsoo.ru/7f41c97¢
Nroro no pa3geny 4
Pe3sepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 ;
YACOB I10 TTPOT'PAMME







IIOYPOYHOE IVTIAHNPOBAHUE

10 KV/IACC
No KonnyecTBo uyacos
JJIeKTPOHHbIe
Jara nudpoBbIie
n | Tema ypoka KoHTpo/bHbBIE IIpakTHUecKue
Bcero HU3y4eHUs oOpa3oBaTe/IbHBIE
/ paboThI paboThI
pecypchl
n
du3rKa — HayKa O MpUpoJe. bubmoreka IIOK
1 HayuHble MeTO/bI 1TO3HAHNS 1 01.09.2023 https://m.edsoo.ru/ff0c32e
OKPY>KaroIIero Mupa 2
Ponb 1 MecTo ¢uU3MKU B
OpPMUPOBaHUU
zboé) eMPEHHOﬁ HayuHOU Brbmorexa LOK
2 P y 1 04.09.2023 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDa, B 5
MIPAKTUUECKOM J1eaTeTbHOCTH -
Jofien
MexaHruecKoe [IBIKEHHeE.
OTHOCUTE/ILHOCTH bubmoteka LIOK
3 MeXaHUUeCKOTO IBUKEHUS. 1 08.09.2023 https://m.edsoo.ru/ff0c350
[TepemelijeHre, CKOPOCTD, 8
yCKOpeHue
P ABHOMEDHOE bubmuoreka IIOK
4 p . 1 11.09.2023 https://m.edsoo.ru/ff0c362
TIPSIMOJIMHEHOe IBIKeHHe 0
5 PaBHOYCKOpeHHOe 1 15.09.2023 bubmoreka LJOK
MPSIMOJTMHENHOE [IBU)KEHHe https://m.edsoo.ru/ff0c372




e

CB0obo/1HOE TIa/IEHHE.

bubmoreka IIOK

6 YckopeHre cBO6OAHOTO 18.09.2023 https://m.edsoo.ru/ff0c39c
rafieHust c
KpuBonnHeliHOe JBIDKEHHe. bubmoteka LIOK

7 [IBv>KeHNe MaTepranbHON 22.09.2023 https://m.edsoo.ru/ff0c3ad
TOUKH I10 OKPY>KHOCTU a
[TpUHLIUIT OTHOCUTE/ILHOCTU
I"anunes. VIHepanbHble Bub/morexa OK

8 ] . 25.09.2023 https://m.edsoo.ru/ff0c3be
cucreMsl orcueTta. IlepBbii 8
3aK0H HbroToHa -
Macca Tena. Cuna. IIpuHiun
CyTeprio3uLiuu cui. Bropoit Bubmioreka IOK

9 4 ' 29.09.2023 https://m.edsoo.ru/ff0c3be
3aK0H HbroToHa f71s1 g
MaTepraabHON TOUKU -
Tpetuii 3akoH HbroTOHa A/1st Brbmiorexa [OK

10 P 02.10.2023 https://m.edsoo.ru/ffO0c3be
MaTepuabHbIX TOUeK 3
3aKOH BCEMHPHOr'0
TAroteHus. Cuma TsHKecTu Brb/moreka IOK

11 ) ' 06.10.2023 https://m.edsoo.ru/ff0c3d0
[TepBas KocMHUueckas 0
CKOPOCTh -
Cuna yripyroctu. 3akoH Bubmioreka IOK

12 09.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8

13 | Cuna tpenus. KospdurmieHT 13.10.2023 bubmoteka LIOK

TpeHus. Cusa

https://m.edsoo.ru/ff0c3f7




COIIPpOTHUBJIEHUS TTIPU

[BYDKEHUU Tesla B )KUJKOCTH 6
WIN rase
[TocTymnarensHoe U
BpalaTesibHOe [JBU)KeHue
bubmoreka LIOK

abCoJII0THO TBép,E[OFO TeJsIa.

14 16.10.2023 https://m.edsoo.ru/ffO0c41a
MowmeHT cussbl. I11e4o cussl. 6
YcnoBusi paBHOBecCHs B
TBEpOro Tesa
Vmmysibc MaTepranbHON
TOUKH, CUCTEMBbI
MaTepHUasbHbIX TOYEK. Bub/morexa OK
15 20.10.2023 https://m.edsoo.ru/ff0c43d
Wmrynbe cusbl. 3aKOH 6
COXpaHeHHsl MITyJIbCa.
PeakTHBHOe /IBH)KeHHE
PaboTa 1 MOIITHOCTb CHJIBI.
Kunetnueckas sHeprus bubmoteka LIOK
16 | MarepuasbHOU TOUKH. 23.10.2023 https://m.edsoo.ru/ff0c450
Teopema 06 M3MeHEHUH 2
KWHeTUYeCKOW SHepruu
[ToTeHanbHas SHeprusl.
[ToreHLManbHas 3Heprus
N bubmoreka LJOK
17 YTpYTO AACQOPMHPOBAHHOI 27.10.2023 https://m.edsoo.ru/ff0c461
npy>XuHbl. IToTennuanbHas a
3Heprusi Tejia BOIM3M N
TIOBEPXHOCTU 3eM/IU
18 | IloTeHuManbHbIE U 10.11.2023 bubmoteka LIOK




HEroTeHI[Ma/IbHbIE CHIIBI.
CBs13b pabOTHI
HeIMoTeHLUaTbHBIX CHJT C
W3MeHEeHHeM MeXaHWUeCKOU
JHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHeHUs MeXaHUUeCKOU
SHEPrUM

https://m.edsoo.ru/ff0c478
C

19

JlaboparopHasi paboTa
«MccnenoBanuve CBA3U
paboThI CUJBI C U3MeHeHeM
MeXaHUUeCKOW SHepruu Tejia
Ha MpUMepe pPacTsDKeHust
PE3UHOBOTO XKT'yTa»

13.11.2023

20

KontposeHast paboTa 1o
Teme «KrHemaTtuka.
[JvHamMyKa. 3aKOHBbI
COXpaHeHUs1 B MeXaHUKe»

17.11.2023

bubmoreka IIOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE [10/I0’KeHUs
MOJIEKY/IIPHO-KUHEeTUUYEeCKOU
Teopuu. bpoyHOBCKOe
aswkenue. duddysus

20.11.2023

bubmiorteka LJOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep JABWKEeHUS U
B3aUMO/eMCTBUS YaCTHL]
BeljectBa. Mogenu
CTPOEHUS ra3oB, )XUJKOCTe!
U TBEPABIX TeJ

24.11.2023

23

Macca MoJeKky.I.

27.11.2023




KosnmuectBo BeliecTsa.
[TocrosinHast ABorazipo

24

TeruioBOe paBHOBecHe.
TemnepaTypa u eé
nusmepenue. Ilkana
Temneparyp Llenbcus

01.12.2023

25

WneanbHbiii raz B MKT.
OcHoBHoe ypaBHeHre MKT

04.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4fd
e

26

AbcomoTHast TeMmiepaTypa
KakK Mepa cpefiHeit
KUHETUUeCKOW SHeprumn
JIBYDKEHUST MOJIEKY 1.
YpaBHeHue MeHieneeBa-
KnarnelipoHa

08.12.2023

bubmioreka LJOK

https://m.edsoo.ru/ff0c511
e

27

3akoH [anbToHa. ['a30BbIe
3aKOHBI

11.12.2023

28

JlaboparopHasi paboTa
«ccnenoBaHue
3aBUCUMOCTH MeXIy
rapaMeTpaMu COCTOSTHUSI
pa3peXeHHOT0 ra3a»

15.12.2023

29

WM3onporiecchl B HeaabHOM
rase U ux rpaguueckoe
npe/icTaB/ieHre

18.12.2023

bubmoreka LJOK
https://m.edsoo.ru/ff0c570
e

30

BHyTpeHHsis1 sHeprus
TepMOIMHAMUYECKOMN

22.12.2023

bubmuoreka IIOK
https://m.edsoo.ru/ff0c595




CUCTEMBI U CIIOCOOBI eé
n3MeHenus1. Kosnuectso
TEeTUIOThI U pabora.

BHyTpeHHSsIs1 SHeprus 2
0/THOATOMHOT'0 H/leaTbHOTO
rasa
bubnuoreka IIOK
31 | Bugpl Terionepegaun 25.12.2023 https://m.edsoo.ru/ff0c5¢3
6
Y nenpHasi TeIVIOEMKOCTb
BellecTBa. KomnuecTtBo bubmiorteka LJOK
32 | TeruIoThI NpU 29.12.2023 https://m.edsoo.ru/ff0c5c3
Terionepesave. 6
ApmabaTHbIi TIporiecc
[TepBbIii 3aKOH
33 TepMOJUHAMUKHU U ero 12.01.2024 bubmiorteka LJOK
MpUMEHeHHe K https://m.edsoo.ru/ff0c5efc
u3orporeccam
HeobpatrMocTh MporieccoB bubmuoreka IIOK
34 | B npupoge. Bropoii 3akoH 15.01.2024 https://m.edsoo.ru/ff0c623
TepMOMHAMUKU 0
. bubmuoreka LIOK
35 HPHHHHT Aercteita i KII/L 19.01.2024 httDs://m.edSO(])_.lru/ffOCGOO
TEeTVIOBOW MAallTUHbI .
36 | Lwukn KapHo u ero KIII 22.01.2024
37 Okosiornueckyie mpobIeMsI 26.01.2024

TEIVIO3HEPreTHuK1




O60011aroLuil ypok

bubmoreka LIOK

38 | «MonekynspHas (pusmka. 29.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEpMO/IHAMUKN» 8
KoHnTpospHast paboTa 1o
TeMe «MoviekyJisipHas Bub/morexa OK
39 02.02.2024 https://m.edsoo.ru/ffO0c6a5
¢usmka. OCHOBBI 0
TepPMO/IMHAMUKI»
[Tapoobpa3oBanue u Bbubmoteka LIOK
40 | konpeHcauus. Mcriapenve u 05.02.2024 https://m.edsoo.ru/ff0c63b
KUTIeHUe b
AbcomoTtHas 1 bubmuoreka LIOK
41 | oTHOCUTe/bHAs BJIA)KHOCTh 09.02.2024 https://m.edsoo.ru/ff0c64d
BO3yxa. HacbllleHHbIH nap 8
Teéppaoe Teno.
Kpucrannmvueckue u
aMmopHbIe Tesa. bubnuoreka LIOK
42 | AHU30TpOIHUS CBOUCTB 12.02.2024 https://m.edsoo.ru/ff0c65f
KpucTanios. XKugkve 0
KpucTasibl. CoBpeMeHHbIe
MaTepuabl
IlnaBnenue u
KpHUCTa/l/Iu3aLus. Y ieabHast bubmorexa OK
43 16.02.2024 https://m.edsoo.ru/ff0c670
TeII0Ta MJ1aBaeHuUs. 3
Cybmmariust a
YpaBHeHMe Tenj0BOro Brbmiorexa [OK
44 19.02.2024 https://m.edsoo.ru/ff0c682

OasaHca

0




OneKTpU3aLys TeJl.
OnekTpyuueckun 3apsi. [Ba

bubmoreka LJOK

45 23.02.2024 https://m.edsoo.ru/ff0c6bc
BU/IA 3JIEKTPUYECKUX .
3apsii0B
ITpoBOJHUKY, ANSTEKTPUKU
u ionyiPOBo,quKH. 3<’fKOH Bubmaorexa OK

46 26.02.2024 https://m.edsoo.ru/ff0c6bc
COXpaHeHUs1 3/IeKTPUYeCKOro c
3apsija
B3aumopeiicTBue 3apsiJjoB. bubmuoreka LIOK

47 | 3axoH Kysnona. ToueuHsit 01.03.2024 https://m.edsoo.ru/ff0c6ce
3/IeKTPUUECKU 3apsi] 4
HanpsokéHHocTb
3JIEKTPHUUYECKOI'0 I0JIsl. buonuoreka LHOK

48 | IlpuHUMO CyIepriosyLiuu 04.03.2024 https://m.edsoo.ru/ffOc6df
3/1eKTPUYECKUX TOMeN. 2
JIuHUY HaTIPSDKEHHOCTU
Pabora cun
371eKTPOCTAaTAUeCKOTO TTOJISI. Bubmioreka IOK

49 11.03.2024 https://m.edsoo.ru/ff0c6f0
ITorenuman. Pa3HOCTh 0
MOTeHLUaI0B
[TpoBOAHUKY ¥ AUSNEKTPUKHU
B 5ﬂ€KprCT&TH§ECKOM Eone. Bubmioreka OK

50 15.03.2024 https://m.edsoo.ru/ff0c701
Husnekrpuyeckas 3
MPOHULIAEMOCTD
DJIEKTPOEMKOCTb. Bubmioreka OK

51 18.03.2024 https://m.edsoo.ru/ff0c712
Konpencarop

6




52

ONeKTPOEMKOCTb I1JIOCKOr0
KOH/leHcaTopa. DHeprus
3apsDKeHHOI'0 KOHZleHcaTopa

22.03.2024

bubmoreka LIOK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTopHasi paboTa
"N3mepeHue
3JIKTPOEMKOCTH
KOHZIeHcaTopa"

01.04.2024

54

[IpuHLMI AerCcTBUSA U
rpuMeHeHue
KOH/IeHCaTOpOB,
KOTIMPOBA/IbHOT'O arrapara,
CTPYMHOrO NIPUHTEpa.
DJIeKTpoCTaTUyecKas
3aiuTa. 3aseMieHue
3/IeKTPONPHUO0POB

05.04.2024

55

OneKTpUYeCcKum TOK,
YCJIOBUS €r0
CyLL[eCTBOBaHUS.
[TocTosHHbIM TOK. CHsia
ToKa. Hanpsbkenue.
Cornporusnienue. 3akoH Oma
JJ1 y4acTKa Lienu

08.04.2024

56

[MocneoBaTesiLHOE,
rapasuie/ibHOe, CMelllaHHOe
coe/liHeHHe MTPOBO/JHUKOB.
JlabopaTopHasi paboTa
«/3yueHue cMeIaHHOTO

0.5

12.04.2024

bubmuoreka IIOK
https://m.edsoo.ru/ff0c74f
0




COE/IMHEeHUST Pe3UCTOPOB»

57

PaboTa 1 MOIITHOCTb
3/1eKTPAYECKOT0 TOKa. 3aKOH
[xoynsa-Jlenua

15.04.2024

bubmorteka LJOK
https://m.edsoo.ru/ff0c783
8

58

3akoH Owma /17151 TOJTHOU
(3aMKHYTOM) 3/1eKTPUUECKOM
teri. KopoTkoe 3aMbIKaHue.
JlabopaTopHasi paboTa
«M3mepenue 31C
WCTOYHMKA TOKA U ero
BHYTPEHHEeT 0
COTIPOTUBJIEHUSI»

0.5

19.04.2024

bubmioreka LJOK

https://m.edsoo.ru/ff0c7ae
0

59

OJIeKTpOHHas IIPOBOAUMOCTb
TBEPJBIX METa/I/IOB.
3aBUCUMOCTb
COIIPOTUBJ/IEHUS METa/lZIOB OT
TeMIepaTypsbl.
CBepXxI1poBogYMOCTb

22.04.2024

60

ONeKTPUYECKHN TOK B
Bakyyme. CBOMCTBa
3JIEKTPOHHBIX ITyYKOB

26.04.2024

61

[TonynpoBoAHUKH, UX
cobCcTBeHHast ¥ pUMecHast
rpoBogumocTs. CBOMCTBA P
—n-Tepexoja.
[TonynpoBogHUKOBbIE
npubOpbI

03.05.2024

bubmioreka LJOK

https://m.edsoo.ru/ff0c84a
e




OeKTpUUeCcKrid TOK B

pacTBopax Y pacruiaBax Bbubmoteka LIOK
62 | 31EeKTPOUTOB. 1 06.05.2024 https://m.edsoo.ru/ff0c82b
DJIEKTPOJIUTUYECKast a
Jyccoupanusi. DIeKTPOIn3
OneKTpUYeCcKui TOK B rasax.
CamocTosiTeNbHbIN U Brbmiorexa [OK
63 . 1 13.05.2024 https://m.edsoo.ru/ff0c84a
HEeCaMOCTOSITe/IbHBIN pa3psif. o
Monnus. [TnasMa }
OnekTpuueckKue MpUOOPHI U
YCTPOMCTBA U UX Bbubmoteka LIOK
64 | mnpakTUUeckKoe IpUMeHeHUe. 1 17.05.2024 https://m.edsoo.ru/ff0c86f
[TpaBuna TeXHUKU o
Ge3omacHoCTH
. bubmoreka [IOK
65 Obobuaiouyuit ypok 1 20.05.2024 httDSZ//Hl.edSO(])_.lru/ffOCSBb
«ONeKTpoLHaMUKa» .
KourposbHast paboTa no
TeMe «DJIeKTPOCTAaTHUKa. Bbubmoteka LIOK
66 | TloCTOSTHHBIM 3/1IeKTpPUUYECKUN 1 24.05.2024 https://m.edsoo.ru/ff0c8a8
TOK. TOKY B pas/MyHbIX a
cpegax»
67 1
68 1
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




11 K/TACC

Ne KosmmuecTBO yacos
JJ/IeKTPOHHBbIE
Jlarta nu¢poBbIe
n | Tema ypoka KonTpo/ibHbIe IIpakTHyeckue
Bcero HU3yUeHUusl oOpa3oBaTe/IbHbIE
/ paboThI paboThI
pecypchbl
n
[TocTosiHHBIE MAaTrHUTBI U UX
B3aUMO/IeICTBHE.
bubmoreka IIOK
MarnuTHoe mnosie. Bektop
. 1 https://m.edsoo.ru/ff0c977
MarHuTHOW UHYKLIUU. 3
JIMHUM MarHUTHON -
VHYKLIUU
MarnutHoe noJie
MPOBOJHUKA C TOKOM. OmbIT 1 bubmoreka [IOK
Opcrena. B3aumogelictBre https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JIabopaTopHasi paboTa
«/13yueHrie MarHUTHOTO 1 1 Bubmiorexa LIOK
y https://m.edsoo.ru/ff0c98fe
T0JIsI KaTYILIKU C TOKOM»
[elicTBYie MAarHUTHOTO TIOJISk
Ha MPOBOJIHUK C TOKOM.
Cuna Amrepa.
JlabopaTopHast paboTa 1 1 Bubmmorexa LIOK
parop p = https://m.edsoo.ru/ff0c9ac0
«WccnenoBanue JerCTBUS
MOCTOSITHHOTO MarHUTa Ha
pPaMKy C TOKOM»




[leticTBYe MarHUTHOTO T1OJISI
Ha JIBYKYIIYHOCS
3apspKeHHY0 yactuiy. Cua
Jlopenija. Pabora cumbl
JlopeHija

bubmoreka LIOK
https://m.edsoo.ru/ff0c9df4

OJIeKTPOMarHuTHast
nHAykUus. [ToTok BekTOpa
MarHuTHou uHAyKuuu. 31C
VHIYKLUU. 3aKOH
3/1eKTPOMarHUTHOM

vHaykuuu dapazes

JlabopaTopHast paboTa
«HccnenoBanue sAB/IeHUSA
3/1eKTPOMAarHuTHOM

WUHAYKLIAW

bubmmoreka LIOK
https://m.edsoo.ru/ff0cal50

WHpykTUBHOCTSL. SIBeHue
camouHAykuuu. 3/1C
CaMOMHZYKLMU. DHeprus
MarHUTHOT'O T10JIs1 KaTYLLUKU
C TOKOM.
O/eKTpOMarHuTHoe IoJie

bubmoTeka 1IOK
https://m.edsoo.ru/ff0ca600

TexHuYecKre yCTPONCTBA U
VX [IPUMeHeHNe:
MTOCTOSIHHbIE MarHUTHI,
3/1eKTPOMarHuThl,
3JIeKTPO/IBUTaTe/lb,
YCKOPHUTEIN 37IeMeHTapHbIX




YaCTUL], UHAYKLIMOHHAS
neyb

10

O6o61aromuii ypoK
«MarnuTHoe 1iose.
OJIeKTPOMarHuTHast

WHAYKLIVS»

bubmoTeka LIOK
https://m.edsoo.ru/ff0cab82

11

KontpospHast paboTa mo
TeMe «MarHuTHoe 1iose.
OJIeKTPOMarHUTHast

VHYKLIUSI»

bubmmoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0o0OO/IHBIE MEXaHUUECKHE
Kosiebanust. ['apMoHuueckue
KosiebaHus. YpaBHeHHe
rapMOHUYECKUX KOojie0aHH.
[IpeBpaiuieHue sHepruu

bubmoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHast paboTta
«ccnenoBanue
3aBUCUMOCTH T1epUo/ia
MaJIbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U
MacChl rpy3a»

14

KosnebaTenbHbIN KOHTYP.
CBobopiHbBIE
3/IEKTPOMAarHUTHBIE
KoJiebaHus B UJjeaTbHOM
KosiebaTesTbHOM KOHTYPe.
AHasiorus Mexzny

bubmoreka LIOK
https://m.edsoo.ru/ff0cb82
0




MeXaHUUYeCKUMHU U
3/IEKTPOMAarHUTHBIMH
Kole0aHUAMU

15

®opmysa ToMmcoHa. 3aKoH
COXpaHEeHUsl SHePTUU B
uzlearlbHOM KosieGaTeTbHOM
KOHTYype

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

16

IIpencraBienue o
3aTyXaroIyX KoyebaHUsIX.
BoiHyX/leHHbIe
MeXaHUYeCcKue KoyiebaHwsl.
Pe3onaHnc. BeiHyX/ieHHbIe
3/1eKTPOMarHUTHbIE
KosiebaHus

bubmmoreka LIOK
https://m.edsoo.ru/ff0cbb8
6

17

[TepeMeHHBIN TOK.
CuHycouzanbHbIN
repeMeHHbBIHN TOK.
MolHOCTb TepeMeHHOT 0
TOKa. AMIUIMTY/HOe U
JeMCTBYIOLL[ee 3HaUeHre
CWJIbI TOKA Y HalpsDKeHUsI

bubmoreka LIOK
https://m.edsoo.ru/ff0cbd3
4

18

TpaHcdopmarop.
[TpousBo/CTBO, Nepesaya 1
notpebieHre
3/1eKTPUYECKON SHEPruun

19

YcrpolicTBo U
MPaKTUYeCKOoe TIPUMeHeHre

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




3/IEKTPUYECKOr0 3BOHKa,
reHepaTopa repeMeHHOT0
TOKa, TUHUHN
3/1eKTporepeaau

20

OKOJIOTUYeCKUe PUCKU TPU
TIPOM3BO/CTBE
a71ekTpo3Hepruu. Kysbstypa
VICTI0/Tb30BaHUs
3/1eKTPO3HEPryy B
TIOBCeJHEBHOU JKU3HU

21

MexaHnuecKue BOJIHBI,
YCJIOBUSL PaclIpOCTPaHeHusl.
[Tepuoa. CxkopocTb
pacrnpoCTpaHeHus U [i/IMHA
BosHBI. [lonepeunsie 1
NIPO/0/IbHbIE BOJTHBI

bubmmoreka LIOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTb 3ByKa.
I'pomMkocCTSh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bubmoreka LIOK
https://m.edsoo.ru/ff0cccOc

23

OneKTpOMarHUTHbIe BOJTHBI,
HX CBOMCTBA U CKOPOCTb.
[Tkana 3/71eKTPOMarHUTHBIX
BOJIH

bubmoteka 1IOK
https://m.edsoo.ru/ff0Occfe0

24

[IpuHLMIIBI paiOCBSA3U U
TeneBUJeHus. Pa3Butre
Cpe/CTB CBSI3U.
Pagvonokarus




KonTtponbHasi pabora

bubmoreka IIOK

25 «Konebanus 1 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpssmonuHelHOe
pacrpocTpaHeHue CBeTa B Bbubmmoreka LIOK

26 OZIHOPOJIHOM Cpefie. https://m.edsoo.ru/ff0cd35
ToueuHbI UCTOUHKUK CBeTa. 0
JIyu cBeta
OTtpakeHue cBeTa. 3aKOHBI

57 | OTP@XeHus cBeta. Bbubmmoreka LIOK
[MTocTpoeHue n300pa>keHUI https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3epKare
IIpeniomiieHuve ceeta.
[ToHOE BHyTpeHHee

28 | otpaxenue. [IpenensbHbIv Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd7f6

yTOJ1 TIOJIHOTO BHYTPEHHEro
OTpa’keHUs
JlabopaTopHasi paboTa BuGmorexa [IOK

29 «/3MepeHue nokasaresis

https://m.edsoo.ru/ff0cd67a

Tpe/IOMJIeHHsI CTeKJIa»
JInnsel. [TocTpoeHue

30 1300pakeHWH B JIUH3e. bubnuoreka LIOK
dopmyJ/ia TOHKOM JIMH3BI. https://m.edsoo.ru/ffOcddle
YBeniueHue JIMH3bI
JlaboparopHasi paboTta

31 «/ccnenoBaHye CBONCTB

1300paykeHi B JTMH3ax»




ducriepcus ceera.
Crno>xHbIl cocTaB 6esioro

32 cBeTa. [IBeT. JlabopaTopHas
pabota «HabsogeHue
JVICTIepCUY CBETa»
NuTepdepenius ceeta.

33 | dud pa(i EIH ?BeTa Bubmaorexa [JOK

paKi o https://m.edsoo.ru/ff0ced22

[JudpakioHHas peléTka

34 ITonepeyHOCTb CBETOBBIX Bubmoreka IIOK
BoJiH. [TonApusanysa cseta https://m.edsoo.ru/ff0cf02e
OnTHueckye TpruOOpHI U

35 | yCTpo¥iCTBa M yC/IOBUS UX
6e30mMacHOT0 NMPUMEeHEeHHSI
['panuLibl TPUMEHUMOCTH

36 KJIaCCUYeCKOW MeXaHUKHU. bubmoteka LIOK
[Toctynatel crieLanbHOU https://m.edsoo.ru/ff0cf862
TeOpUU OTHOCUTETbHOCTH
OTHOCHTe/IBHOCTh

37 OZHOBPEMEHHOCTH. bubmoreka LJOK
3ame/ijieHVe BDEMEHU U https://m.edsoo.ru/ffOcfa42
COKpallleHUe [I/TUHbI
OHeprusi U UMITYJibC

38 PeJIITUBUCTCKOM YaCTHULBL. bubmoreka LIOK
CBs3b MacChl C SHepruen u https://m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHEeprusi MOKOosi

39 | KouTponbHas paboTa bubmoreka [JOK




«OnTtuka. OCHOBBI
CrieljuaIbHOU Teopuur
OTHOCUTE/ILHOCTU»

https://m.edsoo.ru/ff0cf6f0

®otoHsl. PopmyJia ITnanHkKa.

bubmoTeka LIOK

40 OHeprusi ¥ UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCTIe/JOBaHUEe BuGnmorexa JOK

41 | dorosppexta. Ombiet A. T https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbl poToaddekTa.
YpaBHeHre DUHIITeWHA [/151 Bubmaorexa [JOK

42 https://m.edsoo.ru/ff0d015
dboTtosddekra. «KpacHas .
rpaHuLia» Gortosddekra -
[Hasnenue ceera. OnbiThl I1. bubmoreka LIOK

43 | H.JlebengeBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIeNCTBHUE CBeTa 6
TexHuYeCcKre yCTPONCTBA U
MpaKTUUeCcKoe NpUMeHeHHe:

44 | doto31emeHT, hOTOJaTUMK,
conmHeyHast OaTapes,
CBeTO/INO/]
Pertenue 3azau 1o teme bubmioteka LIOK

45 «OneMeHTbl KBaHTOBOU https://m.edsoo.ru/ff0d030
OTITUKH» 2

46 | Mogens atoma TomcoHa. bubmoteka LIOK

OnebiThl Pe3epdopga 1o
pacCestHUIO O-UaCTHLI.

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




HnaHeTapHaH MO/ie/Ib aTOMa

47

ITocTysnater bopa

bubnuoreka IIOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u norJionjeHye
(oToHOB NpH Nepexojie
aTroma C OJJHOTO YPOBHS
5HepruM Ha Jpyrou. Buzbl
CIIeKTPOB

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBbIe cBoliCTBa
vactul]. Bonnsl ge bpoits.
KopmycKyisipHO-BO/THOBOM
nyanusMm. CrioHTaHHOe U
BBIHYKZIEHHOE U3/TyueHue

bubmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtKpeITHE
PajroaKTUBHOCTH. OIBITHI
Pe3epdopa no
oripe/ie/IeHUI0 COCTaBa
Pa/IM0aKTUBHOTO U3/Ty4YeHH st

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

51

CaoiicTBa anba-, beta-,
raMma-usydenvs. BavsiHuie
PaJM0aKTUBHOCTH Ha
JKUBbBIE OPTaHU3MbI

52

OTKpBITHE TPOTOHA U
HeUTpoHa. M30TonsLI.
Anbda-pacrnag.
OJIeKTPOHHBIN U
TO3UTPOHHBIY beTa-pacmaj,.

bubmoTeka LIOK
https://m.edsoo.ru/ff0d116
2




I'amma-usnyueHue

53

OHeprus CBs3U HYK/IOHOB B
sazape. flnepHble peakiyu.
SAnepHbIV peakTop.
[TpobieMbl, TI€PCIIEKTHUBHI,
9K0JIOTUUeCKHe aCIeKThl
s1lePHOM SHepPreTUKU

bubmoTeka 1IOK
https://m.edsoo.ru/ff0d135
6

54

OneMeHTapHble YaCTHULIbI.
OTKpbITHE [T03UTPOHA.
Merto/ib1 HabJTFOZIEHUST U
pervcrpanyu
3/1eMeHTapHbIX YaCTHL.
Kpyrnsiii cton
«DyH/1aMeHTa/IbHbIe
B3auMozeicTeus. EqMHCTBO
(bu3nyeckoit KapTUHbI
MHDa»

bubmoteka LIOK
https://m.edsoo.ru/ff0d0e3
8

55

Bu 3Bé31H0TO Heba.
Co3sBe3aus, sspKue 3B83/bl,
TIJIaHeThbl, UX BUAUMOE
nBwkenve. CoyiHeuHast
cucTeMa

56

Counnije. ConmHeyHast
aKTUBHOCTb. VICTOUHUK
sHepruu CoJiHLIa U 3BE3]

57

3BE3/Ibl, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/bl




r71aBHOM
ToC/1eJ0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue
3Bé37. CoBpeMeHHbIe
ripe/iCTaB/IeHUs O
TIPOUCXOXKIEHUU U
spoouvM CoJTHIIa U 3BE3]

58

Mneunsiii [TyTs — Haia
lNanakrtuka. [TonoxeHuve u
ABrkeHre CoJiHLA B
l'anakTuke. 'ajlakTUKH.
UépHble ABIPHI B SApax
rajakTUK

59

Bcenennas. Pasberanue
rajiakTuk. Teopus
BosibLoro B3peiBa.
PenvkToBOe H3nyueHue.
MerTaranakTHKa

60

HepewieHHbie ipo6sieMbl
aCTPOHOMHU

61

KonTtpospHast pabota
«OJ1eMeHTbl aCTPOHOMUU U
acTpou3UKu»

62

O6o6maromuii ypok. Pomb
(bU3MKU U aCTPOHOMUU B
SKOHOMMUUYECKOH,
TEeXHOJIOTUYeCKO,




COIL[MA/IbHOM U 9TUUEeCKOM
cdepax AesTeTbHOCTH
yesioBeKa

63

O6o6miatoiiuii ypok. Posb
Y MecTO (pU3UKU U
aCTPOHOMUU B
COBPEMEHHOU Hay4YHOU
KapThHe MUpa

64

O6o6miatonuii ypok. Posb
(u3ryeckoit Teopuu B
(hopmMupoBaHUU
Trpe/iCTaB/IeHUN O
(hr3ruecKomr KapThHe Mupa

65

O6o6miatonuil ypok. Mecto
(hr3uuecKoi KapTUHBI MUpa
B 0011[eM psizy
COBPEeMEHHBIX eCTeCTBEeHHO-
HayUHBIX TIPe/ICTaB/IeHNH O

npupozie

66

Pe3epBHbIN ypOK.
MarnuTHoe 1osJe.
OJIeKTPOMarHuTHas

WHIYKLUS

67

Pe3epBHbIi ypok. OnTHKa.
OCHOBBI CIieljaabHOMN
TeOpUH OTHOCUTETbHOCTH
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Pe3epHbiii ypok. KBaHToBast

bubmoTeka LIOK




(busuKa. DyieMeHTbI
aCTPOHOMUH U aCTPOPU3UKU

https://m.edsoo.ru/ff0d178
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OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET






