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ITOSACHUTEJ/IbHASA 3AITNCKA

[Iporpamma 10 (u3rke 6a30BOro ypoBHSI Ha YpPOBHEe Cpe/Hero o0Imero
oOpa3oBaHus pa3paboTaHa Ha OCHOBe TIOJIOXKeHHIM U TpeOOBaHUM K pe3y/bTaTaM
OCBOEHHSI OCHOBHOW 0Opa30BaTe/lbHOW TpOrpaMMbl, TpefcTaBaeHHbIX B @PI'OC
COO, a Takxke c yuétrom deaepanbHOli paboueil TMpOrpaMMbl BOCIIMTAaHHUS H
KOHILIETILUY TIperio/laBaHus yuebHoro rpeameTra «®Pu3nka» B 00pa3oBaTebHBIX
OpraHu3aLysax Poccuiickon Denepanyy, peann3yronmx OCHOBHBIEe
oOpa3oBaresibHbIe TTPOrPAMMBI.

CojgepxaHve mnporpaMMmbl 1o ¢GHU3MKe HarpaB/ieHO Ha (opMupOBaHHe
eCcTeCTBeHHO-Hay4YHOU KapTuHbI MUpa oOyuatoiuxcst 10—11 KiaccoB ripy o0yueHun
ux (u3vke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/|eSITe/IbHOCTHOTO TOXO0/a.
[Tporpamma no du3mke cootBercTByeT TpedoBanussM PI'OC COO K rjaHUPyeMbIM
JTMYHOCTHBIM, TIpeJIMETHBIM U MeTarpeMeTHbIM pe3y/bTaTaM o0yueHHs], a TaKKe
YUUTbIBaeT HEOOXOAMMOCTb peau3aliii MEXIPeAMEeTHbIX CBsi3ell (PU3UKU C
eCTeCTBeHHO-HayYHbIMHU yueOHBIMU TIpe/]MeTaMu. B Hell orpeie/isitoTCs OCHOBHBIE
1jeii u3yueHus: GU3MKU Ha YPOBHE cpe/iHero o01ijero obpa3oBaHus, TylaHUPyeMble
pe3y/ibTaTbl OCBOEHMsI Kypca (U3UKW: JIMYHOCTHBIE, MeTarpeJMeTHbIE,
ripefiMeTHbIe (Ha 6a30BOM ypOBHe).

[Iporpamma 1o pu3srke BKJIFOUaeT:

e [UIaHUpYeMble pe3y/bTaThl 0CBOeHHs Kypca (pu3mky Ha 6a30BOM ypoBHe, B

TOM YMCJie TIpeJ]MeTHbIe pe3y/IbTaThl 110 ToJaM 00yueHuUs;

e cojiep>kaHMe yuebHoro rpeaimeTa «Pu3uka» Mo rojgam o0yueHusl.

du3rka Kak Hayka O HaubOosee oOI[UX 3aKOHAaX TPUPO/Ibl, BBICTYIasi B
KauecTBe y4eOHOTrO IpeiiMeTa B IIKOJIe, BHOCUT CYIIleCTBEHHBIM BK/IaJ, B CUCTEMY
3HaHWM 00 OKpy»Karorem mupe. [IIKonbHBIN KypC (PU3UKK — CUCTEMOOOPa3yOIIHM
JI7Is1 eCTeCTBeHHO-HayUYHbIX YUeOHbBIX MPeMeTOB, MOCKOJILKY (hHU3udecKre 3aKOHbI
Jie)KaT B OCHOBe TIPOI[ECCOB U sIBJIEHWM, HW3y4daeMbIX XUMHel, Ouosorue,
¢usuueckoii reorpacdueldi U actpoHomueil. Mcronb3oBaHWe W AKTUBHOE
rnpuMeHeHue  (U3MYEeCKUX 3HAaHUW  Ompeje/sieT XapakTep W pa3BUTHE
pa3HO00Opa3HbIX TEXHOJIOTHM B Chepe SHepreTUKH, TPAHCIIOPTa, OCBOEHUs KOCMOCa,
TO/TyUeHUs] HOBBIX MaTepUasioB C 3aZlaHHbIMKA CBOWCTBaMU U JIpyrux. M3yueHue
(b13UKK BHOCUT OCHOBHOM BK/1a/i B (hOPMUPOBaHUe eCTeCTBEeHHO-HAayUHOM KapTUHbI
Mupa obOyuvaroiuxcsi, B (opMUpOBaHWe YMeHWN TIPUMEHSATb HayUHbIM MeTOJ
TI03HAHMS TIPH BBITIOJTHEHUY UM yueOHBIX UCC/eJOBaHUM.

B ocHoBy Kypca (¢h13uKu 7151 YPOBHSI CpeiHero 0011iero 06pa3oBaHus IMOJI0KeH
P, uziei, KOTOpble MOXKHO PacCMaTPUBAaTh KakK MPUHLUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmHocmu. B COOTBeTCTBUM C Hel KYypC SIB/SIETCS JIOTMUYECKU
3aBEpLUEHHBIM, OH COJ€PXKUT MaTepuaa M3 BCeX pas3zesioB (M3UKH, BK/IOUaeT Kak
BOITIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.



Hoes zeHepanuzayuu. B cooTBeTCTBUMM C Hel Martepuan Kypca (U3UKU
00belMHEH BOKPYT (U3WUYECKUX Teopuil. Beayium B Kypce SIBSeTCS
dbopmupoBaHue TIpeiCTaBAeHUM O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelljeCTBe U
rnoJie.

Hoes eymanHumapuszayuu. Eé peanu3saijusi TipeAriosiaraeT WCIOIb30BaHUE
T'YMaHUTapHOTO TMOTeHIMana (U3NUeCcKOW HayKd, OCMBIC/IEHHE CBSI3U DPa3BUTHS
Gbu13MKY C pa3BUTHEM OOIIECTBa, a TAaK’Ke C MUPOBO33peHUYeCKUMH, HPaBCTBEHHBIMU
Y 9KOJIOTMYeCKUMHU TTpob/ieMaMu.

Hoes npuknadHoli HanpasneHHocmu. Kypc ¢pusvku ripefiniosiaraet 3HakOMCTBO
C LIMPOKMM KPYIOM TeXHHYECKHMX U TEeXHOJOTMUYeCKUX MPUI0KeHUM H3y4yeHHbIX
TEeOpUH 1 3aKOHOB.

Hoes s5Kono2uzayuu peanusyercsi TOCPEJCTBOM BBeJI€HHUSI 3JIEMEHTOB
CoJiep)KaHus, TIOCBSIIIEHHBIX 3KOJIOTHYeCKHMM Tpo0sieMaM  COBpPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHH, a TakKe 0OCYyKIeHUs
npo6sieM paLOHa/IbHOTO MPHPO/OTI0Ib30BaHUS U SKOJIOTMUeCKOoi 6e30macHOCTH.

Crep>XHeBbIMM 3j/IeMEHTaMHM Kypca (U3MKKM Ha YpOBHe cpefHero o0iiero
oOpa3oBaHus SBASIOTCS (r3nueckue Teopur (HopMUpOBaHHWe TIpeACTaB/IeHUN O
CTPYKType MOoCTpoeHusi (u3nueckou Teopuu, posiv ¢yHjaMeHTalbHbIX 3aKOHOB U
TIPUHITUIIOB B COBPEMEHHBIX TTPe/ICTaB/IeHUsIX O MPUPO/ie, TPAaHUIIaX MPUMEHUMOCTH
TeOpuH, JIjist ONTMCaHKsl eCTeCTBeHHO-HayUHbIX SIBJIEHUU U TIPOLIeCCOB).

CucTeMHO-/IeSTe/IbHOCTHBIN TOAXOM B Kypce (DU3MKU peanu3yeTcs TpeXk[e
BCEro 3a CYET OpraHu3aldy SKCIIepUMEeHTA/TbHOUW /lesaTeTlbHOCTH 00yYarommmxcs.
st 6a30BOro ypOBHS Kypca (U3UKU — 3TO UCTIOIb30BaHUe CUCTeMbl ()POHTATbHbBIX
KpPaTKOBPEMEHHBIX KCTIEPUMEHTOB U JTab0paTOPHBIX paboT, KOTOPLIE B ITPOrpaMMe
no ¢u3nke obbeAUHEHbI B OOIMI CITUCOK YYeHWUYECKUX TTPAKTHUUeCKUX pabor.
BbiziesieHe B yKa3aHHOM IiepeuHe JiabopaTOpPHBIX pabOT, TPOBOAUMBIX [JIs
KOHTPOJISI ¥ OLIeHKH, OCYIIeCTBJISIeTCSl yuaCTHUKaMu 06pa3oBaTe/bHOrO Tpoljecca
HCXoAs U3 0COOEHHOCTeM TJIAaHMPOBAaHUS W OCHaIlleHus KabuHeTta ¢usuku. [Ipu
3TOM obecrieunBaeTCsl OB/aJileHHe O00ydJarolMUCS YMEHHUSIMH  TIPOBOJUTH
KOCBEHHbIe M3MepeHHsl, UCC/AeIOBaHUsl 3aBUCUMOCTel (PU3MUeCKUX BeJUYMH U
TTIOCTAaHOBKY OIILITOB T10 TIPOBEPKe MPe//I0’KeHHBIX TUTIOTe3.

Bonbilioe BHUMaHUe y/ie/sieTCsl pellieHH0 paCUéTHBIX U KaueCTBEeHHBIX 3a/1au.
[Tpu 3TOM /17151 PACUETHBIX 3aZiau IPUOPUTETOM SIBJISIFOTCS 3a/]aUM C SIBHO 3a/laHHOU
bu3nuecko MoAeblo, TIO3BOJISIOLME TIPUMEHSITh M3yueHHble 3aKOHbI W
3aKOHOMEPHOCTU KakK W3 OJHOTO pasjiesia Kypca, TaK W UHTerpyupys 3HaHUs U3
pa3HbIX pa3jenoB. [y KaueCTBeHHbBIX 3aJjau NMPUOPUTETOM SIBJISIIOTCS 3a/laHUs Ha
00BsICHeHWe TIpOTeKaHUsi (U3NUYeCKuX SIBIEHWM W TIPOLIECCOB B OKpPY’Karolljeu
Ku3HU, TpeOyrome BbiOOpa (QuU3MUeckol MoJenud [ CUTyallud TMPaKTHUKO-
OpPMEHTUPOBAHHOT'O XapaKTepa.



B cootBetctBHM ¢ TpedboBarusaMu PI'OC COO K MaTepra/TbHO-TEXHUUECKOMY
obecrieueHnto yueOHOro mpoijecca 0a3o0BbIli ypOBeHb Kypca (M3MKK Ha YPOBHE
cpenHero o0ijero o0Opa3oBaHHs [O/DKEH H3y4yaThCs B YCAOBUSIX ITPeJIMETHOTO
KabuHeTa (PU3MKA WM B YCAOBUSIX WHTETPUPOBAHHOrO KaOWHeTa IIpeMETOB
eCTeCTBeHHO-HAYUYHOro 1[MK/Ia. B KaOuHeTe (hM3MKU J0/DKHO OBITH HeOOXOAMMOe
naboparopHoe o6opyjoBaHWe [/s1 BBINOJHEHHsI yKa3aHHbIX B IIpOrpaMMe II0
bH3MKe yUeHNUeCKUX MMPaKTHUeCKUX paboT U ZIeMOHCTpallMOHHOe 000pymoBaHue.

IemoHcTpalloHHOe 0b6opyZioBaHWe (OpPMHUPYeTCS B COOTBETCTBUU C
MIPUHLIATIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTH U oOecrieurBaeT TIOCTAHOBKY
Tepeurc/ieHHbIX B TIporpaMme 10 (GHU3MKe K/IHOYeBbIX JAeMOHCTpaLyi s
WCC/IeJOBAaHUST ~ W3yYaeMbIX SIBJIEeHWHAd W TPOIIECCOB, SMITUPUUECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHEeHUH.

JlabopaTopHOoe 00OpyAOBaHHWe [Ji YUYeHHUYeCKUX MPaKTHUYeCKuX paboT
dbopmupyeTcsi B BU/le TeMaTHUYeCKMX KOMILJIEKTOB M 00ecrieurBaeTCss B pacuéTte
OJJHOTO KOMIIZIeKTa Ha [JByX oOyuaromuxcs. Temaruueckre KOMILIEKTEI
naboparopHoro 060pyzZiOBaHMs [O/DKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTI0/Tb30BaHWM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le ITU(POBLIX TabopaTopuii.

OCHOBHBIMH TeJIIMU U3ydeHust (PU3UKHU B 00ITIeM 00pa30BaHHU SIBISIFOTCS:

e (QopmupoBaHHe HHTEpPeca W CTPeMJIeHHS OOYyYaroIMXCs K HaydHOMY
W3y4YeHUI0 TIPUPOJbl, Pa3BUTHE WX WHTE/UIEKTyalbHbIX W TBOPYECKHUX
CII0COOHOCTeI;

e pa3BHUTHE MPEJCTAB/IEHNH 0 HAyYHOM MeTO/ie TM03HaHUsA ¥ (hOPMUPOBaHHE
WCCIIeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY/KaIOIIUM SIBJIEHHSIM;

« (opmupoBaHHe HAYYHOT'O MUPOBO33peHUS KaK pe3yJibTaTa U3yueHusi OCHOB
CTpOeHUsI MaTepuu U (PyH/IaMeHTaIbHbIX 3aKOHOB (DH3UKH;

e (dopmupoBaHHe yMeHHM OOBSICHATH SBJIEHHUSI C  HCIIOJb30BAaHHEM
bu3MUecKUX 3HAHUM 1 HayUHBIX /10Ka3aTe/bCTB,;

e (QopmupoBaHue TMpeACTaB/IeHUN O POMM (PU3UKWA AJi PA3BUTHS APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

MocTkeHre 3TUX Ijefieid 00ecrieurBaeTCs pelleHreM C/IeyIomuX 3a7au B

Trpoijecce u3yueHusi Kypca GHU3MKHU Ha ypOBHE cpefiHero o01iero obpa3oBaHus:

e TIpUOOpeTeHHe CUCTEeMbI 3HaHUM 00 00ImMX (GU3NUYeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeOpHUsiX, BK/IIOUas MeXaHWKY, MOJIeKY/JSApHYIO (QU3MKY,
3JIEKTPOJUHAMHKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTBI aCTPO(MH3HKHY;

e (QopmupoBaHHe yMeHMM TIPUMEHSATb TeopeTUuecKWe 3HaHWS  [JIs
00BsicHeHWs] (U3MUECKUX SBJIeHWA B TIpUPOAe W /I TIPUHSATHS
MPaKTUUYeCKHX pelleHUM B MOBCeJHEBHOW KU3HU;



e OCBOEHHMe CIOCOOOB pellleHHsl pa3/MyHbIX 3a/lad C $BHO 3a/laHHOM
¢dur3nuecko MOZeNbl0, 3a/au, MOApa3yMeBarolMX CaMOCTOSITebHOe
co3JjaHve (pU3nUeCcKor MOZie/iu, aleKBaTHOW YC/IOBHUSIM 33/jauly;

e TMOHMMaHWe (PU3NYECKUX OCHOB M TPUHLIUIIOB JEeUCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroLLlytO
cpeny;

e OBJIaJIeHHMEe METOJaMHd CaMOCTOSATE/IbHOTO TUIAHWUPOBaHUS W MPOBeJEeHUs
(Y3UUeCKMX 3KCIepUMEHTOB, aHaju3a M WHTepripeTanuyd UH(QOpPMaLWH,
orpejiesieHUsi I0CTOBEPHOCTH TI0/Iy4YeHHOT0 pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /11 Pa3BUTHS YMEHUM TIPOEKTHO-UCCJIeI0BAaTeTbCKOM,
TBOPUYECKOU [1eATe/TbHOCTH.

Ha usyuenme ¢wusuku (6a30Bblii ypoBeHb) Ha ypOBHe CpeJHero o0Iero
obpazoBanHus oTBoAUTCS 204 yaca: B 10 kmacce — 102 yaca (3 uaca B Hefienio), B 11
Kacce — 102 vaca (3 uaca B HefieJi0).

[MpennaraeMblii B miporpamMme Mo (u3MKe TepeueHb J1labOpaTOpHBIX U
MPaKTAYeCKUX paboT sB/sSeTCS PeKOMEeHZOBaHHBbIM, YyuuTe/lb [ejiaeT BbIOOp
TIpOBeJieHUs] J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYATbHBIX
0CcoOeHHOCTe 00yUaroIUXCs.



COAEPXXAHUE OBYUEHUA
10 KJTIACC

Pa3pgen 1. ®u3uka u MeTOAbI HAYUYHOTr' 0 MTO3HAHUSA

dusrka — Hayka O npupofe. HayuHble MeTOZbI MO3HAHUS OKPY)Karolero
Mupa. Posib 3KCriepuMeHTa ¥ TeOpuM B poLiecce MO3HaHUs TPUPO/bl. DKCIIEPUMEHT
B (pusuKe.

MogenvpoBanue (u3MyecKux sIBJeHWW W TpolieccoB. HayuHble rumoressl.
dusnyeckre 3aKOHbI U TeOpPUU. ['paHULIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpyvHIMIT COOTBETCTBUS.

Pone m mMecTto (u3MKM B (JOPMHPOBAHMM COBPEMEHHOU HAYUYHOU KapTHHBI
MHPa, B MPaKTUYECKOU JeATeIbHOCTHU JIFOIEeN.

LlemoHcmpayuu

AHanoroBble U 1[U¢pOBbIe H3MepUTe/bHble TPUOOPHI, KOMITbIOTEPHBIE
JATYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe JBwkeHre. OTHOCUTE/BHOCTb MEXaHWUYeCKOI'O [BUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[TepemeliieHne, CKOpPOCTb (CpefiHsISi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
yCKOpeHHe MaTepualbHOM TOUKM, WX MPOEKIIMM Ha OCHU CHUCTeMbl KOOp/MWHar.
CrioxkeHue riepeMellieHU U CJI0JKeHWe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelWHoe [ABWXeHue. ['paduku
3aBUCHMOCTU KOODJAWHAT, CKOPOCTH, YCKOpeHus, IIyTU U I[epeMelleHust
MaTepya/JibHOW TOUKU OT BPEMEHH.

CBobOojHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonuHeliHoe fBr>KeHe. [IBrkeHre MaTepUaibHOU TOYKU M0 OKPY>KHOCTH
C MOCTOSSHHOU MO MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
[Tepuos v yactoTta obpartrieHus. LleHTpocTpeMuTe/IbHOE YCKOPEHHE.

TexHUuyeckue yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHUWe: COUAOMETD,
[IBWKeHUe CHaps/I0B, LielHble U peMEHHbIe repejayu.

LlemoHcmpayuu

Mogenb cucTeMbl OTCUéTa, WUIKOCTPALIUS KMHEMaTUUEeCKUX XapaKTepPUCTUK
JBUKEHUS.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOb30BaHUEM TTPOCTHIX MeXaHH3MOB.

[TameHue Tes B BO3yXe U B pa3peKeHHOM TIPOCTPAHCTBE.

Habntozenne ABWwKeHWs Tena, OpOIIIEHHOTO TIOZ YIJIOM K TOPU30HTY W
TOPU30HTAJILHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpasieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHrne HepaBHOMEPHOTO [BW)KEHHUS C LeJIbl0 OIpefie/ieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/lbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Ipunuyun  otHocurensHOCTH  ['amunes.  [lepBbii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [1puHLuI cyneprno3uiyuu cui. Bropou 3akoH HeroToHa Ajist
MaTepuasbHOW TOUKM. TpeTuii 3akoH HbrOTOHA /17151 MaTepUa/IbHbIX TOYEK.

3aKOH BceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

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

Tpenue. Byl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHre. Cuia TPeHUs! CKOJIbXKEeHUS U CWJjla TpeHHUs NMoKosl. KosaguuyeHT TpeHus.
Cwusia conpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT CuW/Ibl OTHOCWTE/IBHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckue yCTPOUCTBA W TIpaKTHUUeCKOe TMpHUMeHeHWe: TMOALIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPEHUS TTI0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusi TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

VccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tela, WMEKOLIEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MatepuaibHOW TOUKM (Tena), CUCTeMbl MaTepUa/ibHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe HMITy/bCa Teja. 3aKOH COXpaHeHUs UMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi SHeprvsi MaTepuarbHOW TOUYKH. TeopemMa 00 W3MeHEHUU
KWHETUYEeCKOW SHEepPruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nechopMHUPOBAaHHOM MPYKUHBIL. [ToTeHI[MaibHast SHeprys Tejia BOIM3U MOBEPXHOCTH
3emu.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HeIOTeHLJMa/IbHBIX CHJI C U3MEeHEeHHEeM MeXaHUUeCKOW SHEPryuy CUCTeMBbI TeJl. 3aKOH
COXpaHEeHUs] MeXaHUUYeCKOU SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNE pakeT.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Tepexop MoTeHI[MALHON YHEPTUN B KWUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Pa3pen 3. Moneky/isipHas (py3nKa 4 TepMOMHAMMKA

Tema 1. OcHO8bI MO/1€KY/ASIPHO-KUHEMU4eCcKol meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUYEeCKOM TeOPHUH U UX OIbITHOE
obocHoBaHue. BpoyHoBcKoe gBwkeHue. [uddysusa. XapakTep ABWKEHHS H
B3aMMO/IEMCTBUSI 4acTUL| BelecTBa. MoJend CTpPOeHHsi Tas30B, >KUJKOCTEH H
TBEP/BIX Tel U 00bsICHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3THX Mo/jesiell. Macca u
pa3mepsl MosieKyJl. KosmuectBo Bemjectsa. [loctossHHas ABorazpo.

TenioBoe paBHOBecue. Temrieparypa u eé usMmepenue. lllkana Temmneparyp
Lenbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMUeCKOW SHepruu TervioBOro JABW)KeHHs uacTul] rasza. lllkama
temriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHHe MeH/eneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HeaJbHOM Ta3e C MOCTOSHHBIM KOJTAYECTBOM
BemjecTBa. ['paduueckoe mpecTaB/ieHre W30MPOLECCOB: UW30TepMa, M30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBaroLlMe [UCKPETHOE CTpOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 [UDPY3UUN XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaBJIeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIMEe ypaBHeHHEe COCTOSIHUS W/eaJibHOTO rasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre Macchl BO3AlyxXa B KJIaCCHOW KOMHAaTe Ha OCHOBe H3MepeHWi
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/ly TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUUecKon
cucTeMbl U crioco0bl eé u3meHeHusi. KonmruectBo TeryioTsl U pabota. BHyTpeHHsis
SHepTUss ~ OJHOATOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBO/IHOCTh, KOHBEKIUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MPU Terjionepeaayve.

[Moustve 06 agmabaTtHOoM miporiecce. IlepBBI 3aKOH TepPMOAMHAMUKH.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3ompoljeccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MarmwmHbl.  [IpUHIMMBI  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[TpeoOpa3oBaHusl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBusi TeryioBod MammHbl. Llukn KapHo u ero ko3dduiieHT TM0Je3HOro
JercTBUsl. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHuueckue yCTpPOWCTBA U TIpaKTHUYeCKoe TMpUMeHeHUe: [IBUraTellb
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEeHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKK TI07 [eHCTBHEM CXKATOro BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Terionepejaye.

OmnpIT 110 aZitabaTHOMY pacIIMPeHHI0 BO3/ yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Moien apoBo#i TypOUWHBI, ABUTaTe/Isi BHYTPEHHEr0 CropaHusi, peakKTUBHOT O
JIBUTaTeJIS.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHne yieIbHOW TEIJIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHus eeujecmea. @azoebie nepexoobl

[Tapoob6pa3oBanue W KoHjeHcalys. VicriapeHue u KumeHue. AOCOMIOTHas M
OTHOCUTE/IbHAsl BJI&YKHOCTb BO3AyXa. HacelllleHHbIM Tmap. YjenabHas TeIvioTa
rapoobpa3oBaHus. 3aBUCUMOCTDb TeMIIEPATypPhbl KUTIEHHS OT /1aBJ/IeHUS.

TBéppoe Teno. Kpucranivueckrve U amopdHbie Tesia. AHHW30TPOIUS CBOWCTB
Kpucta/uioB. Kuakue Kpucta/uibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTa/nu3alus. Y jenbHas TerioTa riaBaeHus. Cybnumanusi.

YpaBHeHuUe TeryioBoro HanaHca.

TexHUuUeckue yCTPOWCTBA M TpaKTUUYeCKoe TIpHMeHeHWe: TUTPOMETp W
TICUXPOMETP, KajlOpUMeTpP, TEXHOJIOTMU TI0/IyYeHUs] COBDEMEHHBIX MaTepuasioB, B
TOM UKMCJ/Ie HAHOMAaTeprasaoB, U HAHOTEXHOJIOTHH.

LlemoHcmpayuu

CBoliCcTBa HACBIIEHHBIX AapOB.

Kunenue npy NoOHW>KeHHOM [J]aB/IeHUU.

Crioco6bl U3MepeHus BJIaXKHOCTH.

HabnroseHre HarpeBaHust U TJ1aB/IeHUSI KDUCTA/UIMYECKOT O BellleCTBa.

JemMoHCTpaLusa KpUCTaIoB.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/1yXa.

Pa3pgen 4. JneKTpoguHaMHuKa
Tema 1. Dnekmpocmamuka
OnekTpu3alus Tel. OJIeKTpUuecKud 3aps. [IBa BUJA 3/1IeKTPUUECKUX
3aps70B. [IpOBOAHUKM, AW3/IEKTPUKU U TIOJYIIPOBOJHUKUA. 3aKOH COXpaHeHUs
3JIEKTPUYECKOr0 3apsija.
B3aumoperictBue 3apsifoB. 3akoH KynoHa. ToueuHbil 371€KTPUYEeCKUM 3apsi.
OJiekTpuyeckoe T1iojie. HampsykEHHOCTb  3/1eKTpUueckoro 1osig. [IpuHnoun



CyNeprno3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun asekTpoctatTuueckoro 1oss. [ToteHiyan. Pa3HOCTh MOTeHIIMAIOB.
IIpOBOJAHUKU U AU3NEKTPUKU B 31€KTPOCTAaTUUECKOM T10jie. [Iv3jieKTpruueckas
TIPOHUL[AEMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyeCcKre YCTPOMCTBA UM MPAKTUUYECKOe TMpUMEHEeHHe: 3JeKTPOCKOI,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI [IeUCTBUS 3/IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHMKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

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

ONeKTpUUeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSSHHBIN TOK.

Haripsikenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[IeJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

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

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COINPOTHUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHasE  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rp¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPOJIUTUYECKast IUCCOLMALUsA. DJIeKTPO/IU3.



ONeKTpuueckud TOK B raszax. CamMoOCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPaKTHUeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHKU TOKA, 3JIeKTpOHarpeBaresbHble TPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/lbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKUX TPOBOJAHUKOB OT JIJIUHBI,
TIJI0La/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMelllaHHOE COeJJMHeHre TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOJBWXKYILeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OLleHKa BHYyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOMMOCTB 3JIEKTPO/IUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYIeH CUbI UCTOUHHMKA TOKa W ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtozenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIIeCTBSIeTCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsi3aHHbIe C U3y4yeHHMEM MeTO/0B Hay4HOIO
TO03HAHWs: siBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (QYHKIIUU:
CUHYC, KOCUHYC, TAH['€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOe TOXK/eCTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCY KOOP/IMHAT, CJI0XKeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KMBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeryIoBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUs B XKUBOU MPHUPO/Ie.

Xumusi: AUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIpHasi Macca, Tel/JIoBble CBOMCTBA TBEPABIX TeJl, )KUJKOCTEeH U ra3os,



3JIeKTpUUeCKUe  CBOMCTBA  METaj/IOB,  3JIeKTPOJIMTAYECKAss  JUCCOLMALus,
rajibBaHUKa.

TI'eoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHue [BWXKEHHN C KCI0J/Ib30BaHHMEM MeXaHW3MOB,
yUéT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO0/b30BaHWE 3aKOHAa COXpaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUILHUK, KOHIULIMOHEDP, TeXHO/IOTUU
TOJTyUeH!Us] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAaTepuasjioB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKasl 3all[uTa, 3a3eM/ieHHe 3JIeKTPOorpubopoBs,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TipuOOopkI,
3/IeKTPOOCBETUTE/IbHBIE TTPUOODHI, rabBaHUKa.

11 K/TACC

Pa3pen 4. diekTpoaguHaMuKa

Tema 3. MazHumuoe nosie. 3/1eKMpoMazHUMHAsA UHOYKYU sl

[TocTosiHHbIe MarHUThI. B3arMo1eliCTBHe MOCTOSIHHBIX MarHUTOB. MarHuTHoe
riosie. BekTop MarHUTHOU UHAYKLMHA. [IpUHLMI Cynepno3vLi MarHUTHBIX MOJIeH.
JIVHUM MarHUTHOW HWHAYKIMM. KapTWHa /JMHWUKA MarHWTHOW WHAYKLIUM 05
TIOCTOSIHHBIX MarHWTOB.

MarHutHOe TIO/7Ie TIPOBOJHMKA C TOKOM. KapTuHa /MHMM WHAYKLUWAU
MAarHUTHOI'O TIOJ/ISl [J/IMHHOIO TPSAMOIO IPOBOJAHMKA U 3aMKHYTOI'O KOJIBbLIEBOTO
MPOBO/JHYKA, KaTYyLIKKU ¢ TOKOM. OnbIT Opcresa. BlaumopencTBre pOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HarlpaBJIeHUe.

Cwuna JlopeH1ja, eé MOAyJ/ib M HanpaB/ieHUe. JIBr>KeHre 3apsPKeHHOW YaCTULb
B OZIHOPO/THOM MarHUTHOM T1o/ie. PaboTa cusibl JIopeHiia.

fIBneHre 5/IEKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHIYKLUUU. OJIGKTPOJBWXKYLLAss CWia WHAYKUAW. 3aKOH 3J1eKTPOMarHUTHOM
vHAyKOuU dapages.

BuxpeBoe 3snekTpuueckoe Triosie. JJIEKTPOABWKYLLAsA CUa WHAYKLUA B
TPOBOJHUKE, IBMXKYIIEMCS TTOCTYIIaTe/IbHO B OHOPOJAHOM MarHUTHOM I10JIe.

IIpaBusno Jlenua.

NHayKTUBHOCTE.  fBeHWe CaMOUHAYKUUM. OJIEKTPOJABWKYLLASA  CUJIa
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T0JI KaTYLLKU C TOKOM.

OJIeKTPOMAarHuTHoOe T10J1e.

TexHuuyeckre YCTPOMCTBA U MPAKTAYECKOe T[pPUMEHEeHHe: T[10CTOSIHHbIE
MAarHuTbl, 3/I€KTPOMAarHuThl, SJIEKTPOJBUraTe/lb, YCKOPUTEIW 3JIeMEeHTapHbBIX
YyaCTUL], UHAYKLMOHHAS 11eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHAYKLAW MarHUTHOTO TIOJISI.

B3avnmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl MHAYKLMU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKaA.

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10/151 KaTYLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3pen 5. Koie0aHust ¥ BOJIHbI

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

KonebartenbHass  cucrema. CBobOoziHble  MeXaHWUeCKHe  KojiebaHWs.
['apmoHuueckre Kosiebanus. Ilepuop, vacToTa, amruidTyga U (as3a KonebaHUi.
[Ipy>kuHHBIM MasTHUK. MareMaTU4eCKUd MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanuii. [TpeBpaiiieHre SHepruyM NMPU rapMOHUUECKUX KOie0aHUsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IEKTPOMAarHUTHBIE KOJjieOaHUS B
HiealbHOM KojiebareslbHOM KOHTYpe. AHANOTUsi MeXIy MeXaHUueCKUMU |
9JIEKTPOMarHUTHeIMU  Konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHeHUs
9HEepPruu B HjieabHOM KojiebaTe/lbHOM KOHTYPe.

[TpencTaBieHue O 3aTyxaroIMx KonebaHUsX. BbIHYKIeHHbIe MeXaHUUeCKHe
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/IeKTPOMarHUTHbIe KoJiebaHusl.

[TepemenHbi TOK. CHHYCOWJA/IbHBIM Tl€epeMEHHbIM TOK. MOIJHOCTb
repeMeHHOr0 TOKa. AMIUIMTY/IHOe W [IeUCTBylolllee 3HaueHue CU/Ibl TOKa |
HarpsyKeHUs..

Tpanchopmarop. TIpon3BozACTBO, Tiepefiaua U MOTpeOieHre 3/1eKTPUUIeCcKon
SHEPruu. JKOJIOTUUeCKHe PUCKHU TIPU MPOU3BOJCTBe 3/IeKTpOo3Hepruu. Kysbrypa
WCII0/Tb30BaHUsI 3/1IEKTPOSHEPTUM B TIOBCEIHEBHOM XKU3HU.

TexHUUyeCcKue YCTPOWCTBAa W TMpaKTUUYECKOe MpHUMeHEeHHe: >/IeKTPUYeCKUu
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 3/1eKTpornepeay.

LlemoHcmpayuu

WccnenoBaHve mapaMeTpoB KosebaTenbHOM cUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BpEMeHM) /1Sl
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TmipyM TOC/IeJOBaTe/lbHOM COEJUHEHWH DPe3UCTOpa, KaTYLUKU
VIH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne nepeMeHHOr0 TOKA B LU U3 MOC/Ie0BATe/IbHO COeMHEHHBIX
KOH/IEHCaTOopa, KaTyLLK! U Pe3rucTopa.

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

MexaHuueckue BOJIHBI, ycioBusi pacnpoctpaHenusi. [lepuog. CkopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOJOJIbHBIE BOJIHBIL.
NHurtepdepeniys 1 qudpakiiyds MexaHu4eCKUX BOJIH.

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

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTaius BektopoB E, B, V B sniekTpomarauTHOM BoHe. CBOKCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TNpesioM/ieHue, Mospusalnus, Judpakiys,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIPAaKTUUECKOe TpUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTpaHeHHe TTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOUW Pe30HAHC.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosieOaHMiA.



WccnenoBanre CBOMCTB 3/IEKTPOMAarHUTHBIX BOJTH: OTPaKeHUe, TIpe/ioMJIeHHe,
rioisipy3anys, Audpakiys, uHTepdepeHIys.

Tema 3. Onmuka

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

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
TIJIOCKOM 3€pKarie.

[TpenomeHuve cBeta. 3aKOHbBI TIpe/IoMIeHUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroa TOTHOTO
BHYTPEHHEr0o OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobupatoliie 1 paccerBarolie JMH3bI. ToHKasi inH3a. @OKYCHOe PacCTOsIHUE
Y OITHYecKasi CUjla TOHKOU iH3bl. [locTpoeHre n3obpa)keHri B COOMPAOIINUX U
paccerBaroLMX JUH3aX. POpMyJia TOHKOU JIMH3bI. YBeIn4YeHue, 1aBaeMoe JIMH30U.

[Tpegensbl MpUMEHUMOCTH FeOMeTPUUYEeCKOW OINTHKH.

BonHoBass onTtuka. WHTepdepeHumsi cBeta. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHUss MakKCHMyMOB W MWHUMYMOB B HWHTep(epeHI[MOHHOM
KapTHHE OT [IBYX CUH(a3HbIX KOTePEHTHBIX UCTOUHHKOB.

Oudpakiys cBeta. [IudpakiMoHHas pemiéTka. YCaoBUe HabmozeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaZleHMd MOHOXPOMAaTMYecKOro CBeTa Ha
IU(PaKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUuyeckre yCTPOWCTBA U TIpaKTUUeCKOe TIpUMeHeHWe: OUKH, JIyIa,
doToanmnapaT, TNPOEKLIMOHHBIA anmnapaT, MHKDOCKOM, TeJeCcKOl, BOJIOKOHHAsI
OMTHKa, AU(PPaKIMOHHAs PelléTKa, TO/ISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrnpoCTpaHeHWe, OTpakKeHWe W TpeJioMJIeHue CBeTa.
OnTrueckue IpUOOPHI.

ITotHOE BHYTpeHHee oTpakeHUe. Mo/e/b CBeTOBO/A.

VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.

Mojenu MUKpPOCKOIIa, TejlecKorIla.

HabmoneHve nHTepdepeHLIvy CBeTa.

Habmonenne gudpakiyu ceeTa.

Habnropenue aucriepcru cBeTa.

[TonyueHue crieKTpa C IOMOIILIO0 IPU3MBI.

[TonyueHue cnieKTpa C IOMOIIBIO JUPPAKLIMOHHOW PEIIETKH.

HabsroieHue monsipyu3aiiy CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue rokasaTesis MpeioM/IeHHsI CTeKIIa.



ViccnenoBanue CBONCTB n300paykeHW B TMH3aX.
Habnropenue aucriepcru cBeTa.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU 0THOCUTE/TbHOCTH

I'paHu1LIbl IPUMEHMMOCTHU K/IaCCUUeCKOM MeXaHUKU. [1oCcTynaThl crierjuaabHOU
TeOPUM OTHOCHUTE/IbHOCTH: WHBAPUAHTHOCTb MO/Y/ISI CKOPOCTH CBeTa B BaKyyMe,
MIPUHLMIT OTHOCUTEIBHOCTA DUHILTEMHA.

OTHOCHUTE/ILHOCTh OJHOBPEMEHHOCTH. 3aMe/lJieHhe BpeMeHU U COKpalljeHHe
JUTAHBI.

OHeprusi U UMIYJIbC PeasiTUBUCTCKON YaCTHULIbI.

CBsi3b MacChl C SHePruer U UMITYJ/IbCOM Pe/IITUBUCTCKOW YaCTHULIbl. DHEprusi
TIOKOSI.

Pa3gen 7. KBanToBas ¢u3mnkKa

Tema 1. DnemeHmMbl KBAHMOBOL ONMUKU

®otonbl. PopmyJia [1naHka cBsi3v SHepryuu (POTOHA C ero YaCTOTON. JHEPrusi U
MMITyJ/IbC (POTOHA.

OTkpbiTHe U uccnefioBanre Gpoto3addekra. OnbiThl A. I'. CTo/1eTOBa. 3aKOHBI
doToapdekra. YpaBHeHune IDuHIITeMHA A8 (oTodPdekra. «KpacHas rpaHuia»
dboToaddekTa.

HaBnenue cBeta. OmbiThl I1. H. JIeGezeBa.

XuMMUeCcKoe JIelCTBHe CBeTa.

TexHWuyeckue YCTpPOWCTBA W TIpaKTUUeCKoe TIpUMeHeHHe: (DOTO3/IeMeHT,
doTomaTurK, conHeuHasi 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

®oTo3(pdeKT Ha yCTaHOBKE C LIMHKOBOM I/IaCTUHOM.

WccnepnoBanue 3akOHOB BHellIHero (oTosddekra.

CaeToauof,.

CosiHeuHas OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTbl Pe3epdopsa 1o paccesiHUO O -YaCTHI].
[InanerapHas wmogens artoma. [loctynatel bopa. W3nyueHuve U morsoieHue
(GbOTOHOB MpU mMepexo/ie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyro. Bujsl
crieKTpoB. CrieKTp ypOBHEelW 3HepPruu aroMa BoA0po/a.

BonHoBele cBoricTBa yactull. BosHel e bpoiinis. KopnyckyJ/iipHO-BO/THOBOU
Ayasv3m.

CrioHTaHHOe U BbIHY)X/IeHHOe H3/lyYeHUe.

TexHUUeckue yCTpPOWCTBA W TPAKTUYECKOe TpPUMEHEeHWe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOIT), jia3ep, KBAHTOBBIM KOMITbIOTEP.

LlemoHcmpayuu



Mogens onbita Pe3epdopga.

OmnpesiesieHye AJIMHbI BOJIHBI J1a3epa.

HabsrojeHue iiHevaThIX ClIeKTPOB H3/TyueHusl.

Jlasep.

YueHuuecKuli 3kcnepumeHnm, aabopamopHble pabombl

HabsroieHue iMHeYaToro crekTpa.

Tema 3. AmomHoe 510po

OKCIepyMeHThI, [I0Ka3bIBalole CJ0KHOCTb CTpoeHust szapa. OTKpeITHe
paauroakTuBHOCTU. OnbIThI Pe3epdopa mo orpeziesieHr0 COCTaBa PaJMOaKTUBHOTO
nusnyuenusi.  CpoiictBa  anbda-, OerTa-, ramma-usznydeHus.  BiusiHue
PaZIMOAKTUBHOCTU Ha >KUBbI€ OPTraHU3MBI.

OTkpbITHe MPOTOHA W HeWTpoHa. HykyioHHas mogens sjpa [eiizeHOepra—
NBanenko. 3apsp sapa. Maccosoe unciio sgapa. M30TorbL.

Anbda-pacnias. OJIeKTPOHHBIM UM TIO3UTPOHHBIM OeTa-pacraz. ['amma-
y3J/lydeHue. 3aKOH paIMOaKTUBHOIO pacraja.

OHeprus CBsI3U HYKJIOHOB B sizipe. flnepHble cusbl. [edekT Maccel sgpa.

AnepHele peakuuu. [eseHue U cuHTe3 a7ep.

AnepHbiii peaktop. TepmosigepHblii cuHTe3. [Ipo6/ieMbl U TIEPCIIEKTHBBI
s1/IePHOM SHEPreTUKU. JKOJIOTUYECKHEe aClleKThl jePHOW SHePreTUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE MO3UTPOHA.

MeTo/pl Hab/TIOIeHUST ¥ PETUCTPALIU 37IeMeHTapHBIX YaCTHII.

dyH/1aMeHTa/IbHbIe B3aUMOJenCcTBYsA. EAMHCTBO (u3HuecKol KapTUHBI MUPA.

TexHUUeCcKre yCTPOMCTBA M MpPaKTUUeCKOoe NMPUMEHeHWe: 103UMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi bomba.

LlemoHcmpayuu

CuéTYMK MOHU3UPYIOIIUX YaCTHL].

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHue TpeKOB YacCTHL] (110 TOTOBBIM (pOoTOrpadusim).

Pa3jen 8. J/ieMeHTHI aCTPOHOMUM U acCTPOPU3UKH

OTanel pa3sBUTHs acTpoHoMuu. [IpukiasjHOe 1 MUPOBO33peHUYeCKoe 3HaueHue
aCTPOHOMMUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, SipKue 3BE37bI, TJIAHETHI, WX BUAUMOE
[IBUKeHUe.

CoJsiHeyHas cucrtema.

Cosnnue. ComnHeyHasi akTMBHOCTb. McTouHMK 3Hepruu CosHL@ U 3BE3[.
3BE3/bl, UX OCHOBHbIE XapaKTePUCTHKU. [lparpamma «CIleKTpajbHbIM KJacC —
CBETUMOCTb». 3BE3[bl IJIaBHOM I10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JIJI1 3BE&3J] IJIaBHOM TOC/Ie0BaTebHOCTA. BHyTpeHHee cTpoeHue



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOUCXOXXIEeHUHU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hama [amaktvka. Ilosnoxkenve u aBwkeHue CosHIlA B
[anaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTHK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi cTtpyktypa BeeneHHoli. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsroieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro noJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHel, TiiadeT, Mieudoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/ILHOM U 3TUUECKOU cpepax /lesaTe/TbHOCTU UesioBeKa, PoJib U MeCTo GDM3UKHU U
aCTPOHOMMM B COBpEMEHHOW Hay4YHOW KapTHWHe MHpa, poyib (PU3NUeCcKor TeOpuu B
(hopMHUpOBaHMH MpeJCTaBAeHUM 0 (PU3UUECKOW KapTUHE MHpPa, MECTO (PU3UUeCKOU
KapThHbl Mupa B 00IIeM psJy COBpPeMeHHbIX eCTeCTBeHHO-HayUYHbIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 6a30Boro ypoBHsi B 11 Kjacce OCyIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Y€HUWEM METO/I0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/roIeHNe, SKCIIePUMEHT, MO/Ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETpPHUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M UX MPOEKLMHA Ha OCH KOODJWHAT, CJIOXEeHWe BeKTOPOB,
TIPOU3BO/IHbIE 3JIeMEHTAPHBIX (PYHKIWHM, TPU3HAKK TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIIOL[AM TIJIOCKUX (UTryp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpoOfe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIPHpPO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOU TPHUPOJie, elCTBHe
pafialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJl, MeXaHHW3Mbl 00pPa30BaHUsI KPUCTA/VTNUeCKON PelléTKY, CTIeKTPabHbIA aHa/IN3.



l'eoepacpusi:  marHuTHBIe TMOAOCa 3eMd, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHU.

TexHonoz2us: JIMHWAW  37M€KTpoIiepe/iad, TeHepaTop [epeMeHHOro TOKa,
3/1eKTPO/IBUTaTe/lb, WHAYKIMOHHasi Tleub, pajilap, paJUOINpPUEMHUK, TeJIeBU30p,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUSA

OcBoenne yueOHOro mpeaMera «®Pu3nMka» Ha ypOBHe CpeAHero o0iiero
obpa3oBanust (6a30BbIM YPOBEHb) ZO/DKHO 00eCITeurTh AOCTIKEHHE CJIeIYIOIIX
JTMYHOCTHBIX, MeTaNpeMETHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/bTaThl 0OCBOEHUsT yuebHOTO rpeMeTa «PU3NKa» [[OJIKHBI
OTpa)kKaTb TOTOBHOCTb U CIOCOOHOCTH OOyYaromMXCs PYKOBOJCTBOBATHCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3Ul[Med JUYHOCTH, CUCTEeMOM I[@eHHOCTHBIX
OpHEeHTALIWM, TIO3UTHBHBIX BHYTPEHHUX  YOeXAeHUN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHHre >KU3HEHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLiecCe peasr3aljid OCHOBHBIX HalpaB/eHUM
BOCITUTaTEIbHOU [1eITeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpax/JaHCKOTr0 BOCTIMTAHUSA:

cchopMHUPOBAHHOCTH IPAYKAAHCKOM MO3UIIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

NPUHATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO JesiTeJIbHOCTb B UHTEpecax IPaKAaHCKOIo
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IeiCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX (QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOM Y BOJIOHTEPCKOM JeSATe/IbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUMCKOM TPayKJaHCKOW UIeHTUUHOCTH, MaTPUOTU3MA;

1[eHHOCTHOe OTHOIIIEHHe K TOCYy/IJapCTBEHHbIM CHMBOJIAM, JOCTW)KEHUSIM
POCCHUHCKUX YUEHBIX B 00/1aCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYAIMI0 W TPUHMMAThb OCO3HAHHBIE peIIeHus,
OPUEHTUPYSCh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM UHCJIEe B
JleATeJIbHOCTU YUYEHOT0;

OCO3HaHUe JIMYHOTO BKJ/IaJia B MOCTPOeHUe YCTOMUMBOTO OyAyILero;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOEe OTHOLLIEHHE K MUDY, BK/IOUasi 3CTETUKY HayUHOr0 TBOPYECTRBa,
TIpUCYyIIero pusnueckou Hayke;

5) TPyAOBOro BOCIIUTAHMS:



VMHTepeC K pa3/iMuHbIM cdepaMm MpodeccuoHaNbHOW AesiTebHOCTH, B TOM
YKCJIe CBSI3aHHBIM C (DM3UKOW U TeXHUKOH, YMeHMe COBepIllaTh 0CO3HAHHBIN BBIOOD
Oynayiiieii ipodeccuu ¥ peanrM30BbIBaTh COOCTBEHHbBIE JKU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CITOCOOHOCTb K 00pa30oBaHUIO M caM0o0Opa30BaHHIO B 00/1acTH
(GUY3UKY Ha IPOTSDKEHWH BCel JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh 3KOJIOTUUECKOW KYy/IbTYphbl, OCO3HaHWe TJI00a/bHOTO
XapakTepa 3K0JIOTHUYeCKHUX TIpob/iem;

TJIaHUPOBaHWe U OCYIeCTB/IeHHe IeMCTBUM B OKPY>Kalolller cpe/ie Ha OCHOBE
3HaHUS L]e/led YCTOWUUBOI'O Pa3BUTHS Ue/I0BEYeCTBa;

paciiMpeHue OIbiTa [AesiTeTbHOCTA SKOJIOTMUYeCKOW HarlpaB/JeHHOCTH Ha
OCHOBE UMEHIIUXCSI 3HAHUM 110 (PU3UKE;

7) IeHHOCTH HAay4YHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PH3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTU Hay4yHOMW [1eATe/IbHOCTH, TOTOBHOCTh B IpoLjecce
n3yueHusi GU3UKHU OCYIIECTB/ISTh MPOEKTHYIO U UCC/IeJ0BaTe/IbCKYIO /1eITe/IbHOCTh
VHJWBH/Yya/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIe YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble 1oruuecKue JeiiCTBUA:
CaMoCTOATeNILHO ~ (OPMYy/NMpOBaTb W aKTyaJM3upoOBaTh  Tpobremy,
paccMaTpyBaTh e€ BCeCTOPOHHE;
OTIpeJieNiATh L€ JAesTebHOCTH, 3a/laBaTh TapaMeTpbl U KPUTEpUU UX
JOCTYDKEHUS;
BBISIB/IITb ~ 3aKOHOMEDHOCTH W TPOTHBOPEYMss B  PAacCMaTPUBAEMbIX
(U3NUECKUX SIB/IEHUSIX;
pa3pabarbiBaTh T/IaH pellieHus: pobaeMbl ¢ YUETOM aHa/lIW3a UMEHOIIUXCS
MaTepHuabHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTHUBBI B /1eSITe/TbHOCTD, OLJeHHBaTh COOTBETCTBUE Pe3y/IbTaTOB
11eJ15IM, OL|eHUBATh PUCKU TIOC/Ie/ICTBUM [IeSITe/TbHOCTH;
KOOP/IMHUPOBATh U BBITIOJIHATH PA0OTY B yCJIOBUSIX peaibHOT0, BUPTYaJbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBYS;
pa3BUBaTh KpeaTHBHOE MBILIEHNE TTPU pellieHUH KU3HEHHbIX PobieM.
Ba3oBble uccie0BaTe/IbCKUe JeHCTBHUSL:
B/a/IeTh HAYYHOM TEepMHUHOJIOTHEH, K/IIOUeBLIMU TMOHATUSIMUA U MEeTO/aMU
(bur3rueCcKoi HayKuy;



BJIaZIeTh HAaBLIKAMH yueOHO-UCC/IeZI0BaTe/IbCKOM 1 TIPOEKTHOM esITe/TbHOCTH B
obnacty (GU3MKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJTbHOMY TIOMCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOT0 COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
MEeTO/I0B IT0O3HAHUS;

BJAZIeTh BHAAMH JeSiTeJIbHOCTU II0 IIOYYEHHI0 HOBOTO 3HAHHS, €ro
WHTEpHpeTalid, MpeoOpa30BaHUI0 M TIPUMEHEHHI0 B Ppa3/IMUHBIX YueOHBIX
CUTYAI[USX, B TOM UHCJIe TIPU CO3/IaHUH yUeOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBIZIBUTATh THUIIOTE3Y €€ pellleHus], HAaXOAUTh apr'yMEeHTHI J1s1 I0Ka3aTe/IbCTBAa CBOMX
YTBEP>K/IeHUM, 3a/1aBaTh TapaMeTphbl U KPUTEPHH PEIIeHHST;

aHA/IM3UPOBaTh T[IOMyYeHHbIE B XOZle peIleHus 3a/laud  pe3y/IbTaThl,
KPUTHUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

cTaBUTb YW (GOPMYIHMpOBaTh COOCTBeHHBIE 3aZlauvi B 0Opa3oBaTebHOMU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (DU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

yMeTh IIepeHOCUTh 3HaHWUs 10 (GU3NKe B MPAKTHUYECKyH0 00/1acThb
JKU3HEIesITe/TbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPeAMETHBLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIleHus;

CTaBUTb ITPOO/IEMBI U 3a/1aUH, JIOIyCKaIOIIe abTePHATUBHBIE PeIIeHHS.

PaboTa ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH TI0/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsST U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIIECTB/IAThL TIOMCK, AaHaJIu3,
CHCTEMATH3alIMI0 U HWHTEPIIpeTaI[iio WHGOPMAIMK Pa3/IMUHBIX BUA0B M (HOPM
TIpe/ICTaBJ/IeHYS;

OLIeHMBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBAa  WH(MOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TeXHOJIOTUM B peIlleHUHd KOTHUTUBHBIX, KOMMYHUKATHBHBIX 1 OPraHU3al[MOHHBIX
3a/1a4 ¢ coOmoieHreM TpebOBaHUI SPrOHOMUKH, TEXHUKH 06€3011aCHOCTH, TUTUEHBI,
pecypcocbepe)xeHusi, TPABOBbIX W 3TUUECKUX HOPM, HOPM WH(POpPMAaIOHHOU
0e3011acHOCTY;

Co37aBaTh TEKCThl (PM3NUECKOrO COJep)KaHWs B Pa3IMYHBIX (opmaTax C
y46TOM Ha3HaueHHWs WH(OPMAI[MU U [1eJIeBOM ayJUTOPHH, BRIOKMPAsi ONTHUMAaIbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[iu.

KoMMyHUKaTHBHbIE YHUBepCa/IbHbIE YueOHbIe AeHCTBUs:
OCYILL[eCTB/ISATh 001ljeHre Ha YPOKax (PU3UKU 1 BO BHEYPOUHOM JleATellbHOCTY;
pacro3HaBaTh MPeANOCBUIKA KOH(QMKTHBIX CUTyaldd MW CMAr4arth
KOH(JIVKTBI;



Pa3BEPHYTO W JIOTUYHO HM3/laraTh CBOK TOUKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TIOHMMaTh W WCII0/Ib30BaTh TIPEUMYII[eCTBa KOMAaHJHONW U WHAWBUYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUHM C YUYETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH KaXk/[0T0 UjieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBaTh [JeNCTBUS TI0 €€ [OCTW)KEHHIO: COCTaB/ATh ITUIaH [1eHCTBUH,
pacripefiesiiTh POAM C YYETOM MHEHUM YYaCTHMKOB, OOCY>KIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLI€EHWBATh KaUeCTBO CBOEro BK/Ia/la ¥ KaXK/IOTO yUaCTHUKA KOMaH/IbI B OOII[Hi
pe3y/bTart Mo pa3paboTaHHBIM KPUTEPUSIM;

npe/jlaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WA C TIO3MLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAaUUMOCTH;

OCYLeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHMe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpaXkeHUe, ObITh MHULUATUBHBIM.

Pery/iAaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISATh T03HABATeNbHYIO /IeITeTbHOCTh B 00/1aCTH
GU3MKM U aCTPOHOMWHU, BBLISBISATH MpOOIeMbl, CTaBUThb U (HOPMYTMPOBAThH
coOCTBEHHEBIE 33/1aUl;

CaMOCTOSITeJTbHO COCTAB/SAThH TIJIaH pelleHHs PaCuéTHBIX W KaueCTBEHHBIX
3a/1a4, T/IaH BBITTOJIHEHUS TTPAKTHUECKOH PaboThl ¢ yUETOM UMEIOIIHXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTEH 1 TIPeIIIOUTeHHH;

[laBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

pacIIMpsiTb paMKU y4eGHOT0 TipeiMeTa Ha OCHOBE JIMUHBIX TIPeATIouTeHN H;

JlelaTb  OCO3HAHHBIA BLIOOD, ApryMeHTHpOBaThb ero, Opatb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaThb TIPUOOPETEHHBIN OTIbIT;

crioco6CcTBOBaThL (OPMHUPOBAHUIO M TIPOSIBJIEHUIO 3pYAUIIMA B 00/1acTU
(bH3MKH, TTIOCTOSTHHO TTOBBIIIIATH CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIM NHTE/IVIeKT:

[laBaThb OL€EHKY HOBbIM CHTYyalusiM, BHOCHUTb KOPDEKTHBBI B [1€ATe/bHOCTb,
OLIeHMBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJISIM;

BJaZieTh ~ HaBbIKaMM  TIO03HaBaTelbHOM  peduieKCMM  KaK  OCO3HaHUs
COBepIlIaeMbIX [IeUCTBUA U MBICUTENbHBIX TPOLECCOB, WX pe3y/JbTaTOB U
OCHOBAHHU;

WCII0/Ib30BaTh TIPUEMBI pedieKCUM /IJis OL[eHKM CUTYalluM, BbIOOpa BEpPHOTO
pellieHus;



yMeTb OIL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPWHMMATh peIeHUs 10 HX
CHWKEHHUIO;

NPUHAMAThb MOTHBBI W apryMeHTbl APYTUX TP aHaju3e pe3y/bTaToB
nesITeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeTbHOCTH;

TIpU3HABaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLINOKH.

B miporjecce 1oCTvKeHUS IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IIPOTPaMMBbI T10
bu3MKe g ypoBHS cpeaHero obijero obpa3oBaHMs y  0OydJarommxcs
COBEPILEHCTBYETCS 9MOIMOHA/IbHBIN WHTEJIIEKT, TIpe/rioIararoIni
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEero CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cdephl,
ObITh YBepeHHbIM B cebe;

CaMOpery/IMpPOBaHKsl, BKJIIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMH, BK/TIOUAIOIIEM CTpeMJIeHre K JOCTIDKEHHIO 1e/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHUs, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BK/IFOUAIOIIUX CITIOCOOHOCThH BBICTPAaMBaTh OTHOIIIEHUS
C IPYTUMH JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTb KOHMIUKTEI.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoH11y 0byuenus B 10 K/1acce npeZiMeTHbIe pe3yJibTaThbl Ha 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMeHHU:

J€EMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHBI MHpa, B pPa3BUTHUU COBPEMEHHOM TEXHUKUA U
TeXHOJIOTHH, B TIPAKTUYECKOM e TeIbHOCTH JTI0/Ie;

YUWTBIBaTh TPAaHULIbI TIPUMEHEHUs1 H3Y4YeHHbIX (PU3NUYEeCKUX MoZesiel:
MaTeprasbHasi TOUKa, MHepIjaJbHas CUCTeMa OTCYéTa, abCOJIIOTHO TBEPAOE Teslo,
W/eaabHbIN ra3, MOZIe/IM CTPOEHUS Tra30B, KUJKOCTeM Y TBEPABIX TeJ, TOUEUHBIM
3JIEKTPAYECKUU 3apsii TIPU pellieHry (pU3NYecKrx 3azay;



pacrio3HaBath (r3nuecKre siBjieHus (TIPOLIeCChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJIAPHO-KMHETUYECKOW TeOpHUU CTPOEHUs BellecTBa U
3JIEKTPOJMHAMUKN: pABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSIMOIMHENMHOE JBYKEHUE,
cBoOOJHOE TafieHre TeJl, JBM)KeHHe TI0 OKPY)KHOCTH, UHEpPLUs, B3auMOJeiCTBIe
Ten, auddy3us, 6POYHOBCKOe [ABIWKeHHE, CTPOeHHe >KUJAKOCTed U TBEPIBIX TeJ,
M3MeHeHre 00BEMa Ten MpH HarpeBaHUM (OXJIaXKeHWH), TeIJIoBOe paBHOBecHe,
VCriapeHue, KOHZeHcalusi, TIaBlieHue, KPUCTa/l/IM3alus, KWIeHHe, BJIaKHOCTh
BO3/lyXa, TOBBIIIEHUe [aB/ieHHs ra3a IpPU ero HarpeBaHWU B 3aKPbITOM COCYZeE,
CBS3b MEXJY MapamMeTpaMy COCTOSIHMS ra3a B M30MpoL[eccax, 3/eKTpU3aluys Tes,
B3aUMO/IEMCTBYE 3apsi/IOB;

OMUCHIBATb MeXaHWUeCKOe [BIWKEHWEe, WCIO/b3ysl (U3MYecKre Be/IMYMHbI:
KOOp/JlMHaTa, MyTb, IlepeMellleHre, CKOpPOCTb, yCKOpDeHHWe, Macca Teqa, CHhja,
VIMITYJIbC TeJla, KWHeTUYeCKas SHeprusi, MOTeHL[Ma/IbHasi SHEepPrus, MexaHu4yecKasi
paboTa, MexaHHWYecKasi MOIIHOCTb;, TpPH OINHCAHWUM T[IPAaBUIbHO TPaKTOBATh
bu3MUecKuii CMBICT HCIO/Ib3yeMbIX BeJWYMH, WX 0003HaueHusT U e[UHMULIbI,
HaxouTb ()OPMYJIbl, CBSI3bIBAIOIIUE [JAaHHYH (PU3UUECKYI0 BEeJIMYMHY C JPYTAMHU
BeJIMUMHAMUY;

ONMCBIBAaTh H3yYeHHble TeruiOBble CBOMCTBA TeJl W TEIUIOBbIE SIBJIeHUS,
WCIO/b3ysl (pU3MYeCcKue BeJIMYMHbBL: [laBJeHWe ras3a, TemIreparypa, CpeJHsis
KUHeTUUeCKasi SHeprusi XaoTUUeCKOro JBVDKEHUSI MOJIEKYJ/l, CpeJHeKBa/paTUUHas
CKOPOCTh MOJIEKY/, KOJIMYeCTBO TeIJIOThI, BHYTPEHHSsI 3Heprus, pabora rasa,
KO3((QULIMEHT TI0Ie3HOT0 [IeMCTBUSI TEIJIOBOTO JIBUraTessi; MpPUA OMNUCAHUU
MPaBU/IBHO TPAKTOBaTh (PU3UUECKUM CMBIC] HCIOMb3yEMbIX BEeIUYMH, MX
o0o3HaueHWss W eAWHUIIbI, HaXOAWUTb (POPMyJIbL, CBSI3bIBAIOLME JAHHYIO
(br3UUecKyo BeJIMUUHY C APYTUMU BeJIMUKHAM;

OMNMCBIBAaTh U3yUYEHHbIE 3JIeKTPUYECKUE CBOMCTBA BellleCTBa U JIeKTPUUeCKHe
siBJieHHs (TIPOLIeCChl), MCMOJb3ys (PU3MUYecKre BeTMUMHBIL: 3JIEKTPUYECKUN 3apsi],
3JIeKTpAYeCKOe T10J1e, HalpsHKEHHOCTh MOJISA, TTOTeHLMasl, Pa3HOCTb MTOTEHLMAJIOB;
TpU  OMUCAHUM TIPaBWIbHO TPaKTOBaTh (PU3WUECKUW CMBIC MCI0J/Ib3yeMbIX
Be/IMUMH, X 0003HaueHWs W eAVHULIbI; YKa3biBaTb (DOPMYJbl, CBSI3bIBAIOII[ME
J@HHYIO0 (PM3UYECKYI0 BeJTMYUHY C APYTUMH BeJIUUMHAMU;

aHa/IM3MPOBaTh (PU3MUECKHe TPOLIeCChl U SIBJIEHUS, MCIO0JIb3Yysd (PU3nuecKue
3aKOHBI U TMPUHLUIIBL: 3aKOH BCeMUpHOro tarorenus, I, II u III 3akoHs! HbOTOHa,
3aKOH COXpaHeHHWs MeXaHUUeCKOM SHepruy, 3aKOH COXPaHeHUsl UMITYJIbCa,
MPUHLMI CYTeprio3uliii CWI, TIPUHLMI DPaBHOIMPAaBUS WHEPLIMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KUHETUUeCKYI0 TEOPDUI0 CTPOEHUsl BeleCTBa, Tra30Bble
3aKOHBI, CBSI3b CpeHENM KMHETUUYECKOW SHEPruu TeIyIOBOTO JB)KEHUS] MOJIEKYJ C
abCOJTIOTHOM TeMITepaTypoH, TepBbIi 3aKOH TePMOJAWHAMMKH, 3aKOH COXpaHeHUs
3JIEKTPUUECKOr0 3apsifia, 3akoH KyJsioHa, mpu 5TOM pas/ivyaTb CJIOBECHYIO



¢bopMy/IMPOBKY 3aKOHa, ero MaTeMaTHyeckoe BhIpa)keHWe U yCJIOBHUS (TPaHMULIbI,
00/1aCcTH) MPUMEHUMOCTH;

00BSICHATH OCHOBHbBIE TIPUHIIUIIBI IeMUCTBUS MalllMH, TPUOOPOB U TeXHUUECKUX
YCTPOMCTB; pa3uuaTh YCIOBUS UX 0e301MacCHOTO KCII0/Ib30BAHUS B TIOBCEIHEBHOM
YKU3HU;

BBITIOJIHATh 9KCTIEPUMEHThI TI0 HCCAeloBaHUI0 (DU3MUECKUX sIBJIEHUN U
TIPOLIECCOB C HCIIO/Ib30BaHWEM IIPSIMBbIX U KOCBEHHBIX W3MepeHHH, MpU 3TOM
dbopMypoBaTh ITpobIeMy/3ajauy ¥ TUIOTe3y yueOHOTo 3KCTiepruMeHTa, COOMpaTh
YCTaHOBKY U3 MPe/JI0KeHHOTO 000pY/J0BaHMs], TIPOBOAUTD OIBIT U (hOPMY/IMPOBAThH
BBLIBO/IbI;

OCYIIIeCTB/ISATh MPsIMble ¥ KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeUUUH, TIPU
3TOM BBIOMPATh ONTUMAJBHBIA CTIOCOO WM3MepeHHs W HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIeHKH MOTPeIIHOCTeN U3MepeHU;

WCC/IeoBaTh  3aBUCUMOCTH  MeXJy  (U3MUeCKUMU  BeJUYMHAMU  C
WCII0/Ib30BaHHWEM TPSMbIX W3MePeHHH, TPHU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
buKcupoBaTh pe3y/bTaThl TTOJyUYeHHOU 3aBUCUMOCTH (hHM3UUeCKUX BeJIMUMH B BU/Ie
Tab/uI] ¥ rpaUKOB, [e/1aTh BBIBO/BI 110 pe3ybTaTaM MCC/IeJOBaHMS;

cobmoaTh mpaBria 6e30MacHOTO TPyZa TIPU MPOBeAeHUU UCC/efloBaHUM B
paMKax yueOHOro 3KCriepuMeHTa, Yy4ueOHO-HCCel0oBaTe/IbCKOM W TIPOEKTHOM
JesITe/IbHOCTA C WCII0/Ib30BaHEM H3MEPHUTENbHBIX YCTPOWMCTB M 1ab0paTOpHOTO
0bopya0oBaHUS;

pellaThb pacyéTHble 3a/laud C SIBHO 3aZlaHHOM (DU3MUeCKOW MO/iesblo,
WCII0/Ib3ys (hr3uuecKre 3aKOHbI U MPUHIIUITBI, Ha OCHOBE aHa/u3a yC/IOBUS 3a[jauu
BbIOMpaTh (PU3NUECKYI0O MOJe/ib, BBIJENATh (hU3NUecKre BeTUUYUHBI U (HOPMYIIbI,
HeoOXoJuMble [ eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeasibHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (HU3UUeCKOu BeJIMUUHBI;

pelllaTh KaueCTBeHHbIE 3a/]JauM: BLICTPAUBATh JIOTHUECKH HEIIPOTUBOPEUHBYIO
1[eTI0UKY PACCY)K[eHUI C OIropoil Ha W3yueHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3rueckue siBJIeHYUS;

MCTI0/Tb30BaTh MPU pellieHNH YueOHbIX 3a/lau COBpeMeHHbIe MH(POPMal[MOHHbIe
TeXHOJIOTUX JJIs1 TIOWCKa, CTPYKTYPUPOBaHHs, WHTePIpeTalii U Tpe/iCTaBIeHUs
yueOHOM W Hay4HO-TIONY/ISPHOM WH(OpPMAIH, TI0JyUeHHOW U3 pPa3IUUHBIX
HMCTOYHUKOB, KDUTHUECKH aHA/TM3UPOBATh T0/Ty4aeMyto HHGOPMAI[HIO;

TIPUBOJUTH TIPMMePbI BKJ/IaJjla POCCUMCKUX U 3apy0e’KHBbIX yUEHBIX-(OHU3UKOB B
pa3BUTHE HayKH, 00bsICHEHYe MPOI[eCCOB OKPY KaroIllero Myupa, B pa3BUTHE TeXHUKU
1 TeXHOJIOTUH;

HCTI0/Tb30BaTh TeOpPeTUUeCKHe 3HaHU 10 (GU3KKe B TIOBCeTHEBHOM JKU3HU IS
obecrieueHnsi 6e30MacHOCTM TPy oOparieHuH ¢ NpubopaMM U TeXHUUYECKHMU



yCTPOMCTBAMH, [jisi COXpaHeHUs 3/[OPOBbsl U COO/IFOZIeHNs] HOPM 3KOJIOTUUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;

paboTatb B TpyMie C BbIOJHEHWEM pa3/MUHbIX COLIMAIBHBIX pOJieH,
TUIaHUPOBaTh PabO0Ty TpyNMbl, palMOHA/JLHO pACIpefeNiaTh 0053aHHOCTH U
TJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aZleKBaTHO OL|€eHHBATh
BKJIaJl K&X/JOTO U3 YYaCTHUKOB I'PYIITIBI B pellieHre pacCMaTpUBaeMoi pob/ieMbl.

K koH11y o0yuenusi B 11 K/1acce ripeiMeTHbIe pe3y/ibTaTbl Ha 6a30BOM YPOBHe
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHH:

JEMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTWHbI MHpa, B pPa3BUTHMHW COBPEMEHHOW TEeXHUKU U
TeXHOJIOTMH, B TPAKTUUYECKOW [esATe/IbHOCTU JIOJeM, 1IeJIOCTHOCTb U eIMHCTBO
(r3nUeCcKor KapTUHbI MUPa;

YUUTHIBAaTh TpaHULbl TIPUMEHEHUs] HW3YUYeHHBbIX (QU3NUeCKUX MOJeseil:
TOUEYHBIM 371eKTPUUeCKUM 3apsijl, Jiyd CBeTa, TOUeUYHbIM UCTOUHKK CBeTa, siZiepHasi
MOJleJib aTOMa, HYKJIOHHAas MOJe/ib aTOMHOIO sifipa MpPU pelleHud (rU3UYeCcKuX
3a/ay;

pacrio3HaBath (r3nuecKre siBjieHus (MPOLeCcChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJMHAaMHKHU U KBAHTOBOW (DPM3UKU: 3/IeKTpHUUYECKas TIPOBOJUMOCTb,
TEeIJI0OBOe, CBETOBOE, XMMHUUYECKOe, MarHUTHOE JEeMCTBUS TOKA, B3aUMOJEKCTBUE
MarHuTOB, 5JIGKTPOMarHuTHasi WHAYKLUS, [JEeUCTBMe MAarHWTHOTO IO/ Ha
TIPOBOIHUK C TOKOM U [IBIDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIe KoJjie0aHUsS |
BOJIHBI, TIPSIMOJIMHEWHOE PpAaclpoCTpaHeHWe CBeTa, OTPa)KeHue, TMpeoMJIeHue,
uHTeppepeHMs, Audpakuvs W NoJAspu3alys CBeTa, JWCIEpPCUsi  CBeTa,
dboToanekTpuueckut 3pdekT (poTorPdeKkT), CBeTOBOE /aBieHue, BOSHUKHOBEHUE
JIMHeNYaToro CrekTpa aTroMa BOJIOPO/iA, eCTeCTBeHHasi W HCKYCCTBEeHHast
Pa/IM0aKTUBHOCTb;

OMUCHIBATH M3Yy4YEHHbIE CBOMCTBA BellecTBa (3/1eKTPUYECKHEe, MarHWUTHbIE,
ONTUYECKHe,  SJIEKTPUYECKYI0  TMPOBOAUMOCTb  pa3/MuHbIX  Cpesl) WU
3/IeKTPOMarHuTHbIe siBJieHUs1 (TPOLIeCChl), UCMO/b3ysl (PU3UUeCKUe BeJIMUUHbI:
3JIEKTPUUECKUN 3apsi[, CW/la TOKa, 3JeKTpPUYeCcKoe HarpsbkeHue, 3J1eKTpUueckoe
COTPOTHBJIEHUE, Pa3HOCTb TMOTEHLMAsIOB, 3JIeKTPO/BUKYIllas Cuia, paboTa ToOKa,
VH/AYKLUS MarHATHOIO TMonsi, cuia Awmrepa, cwia JIlopeHL|a, WHAYKTUBHOCTb
KaTyIIKW, SHepPrusi 3/JeKTPUUYeCcKOr0 U MarHUTHOrO TIoJieid, Mepuoj, U 4YacToTa
KonebaHuii B KojiebaTelbHOM KOHType, 3apsiy W CuJa TOKa B TIpoljecce
rapMOHUUECKUX 3JIeKTPOMarHUTHbIX KojebaHul, (OKyCHOe paccTosiHhe |
ONTHUYeCKass CW/la JIMH3bl, NP OINWCAHWU IIPAaBU/IBHO TPAKTOBAaThb (PU3NUECKUU
CMBIC/T WCIIO/Ib3yeMbIX BeJWYMH, WX 0003HaueHWs W eJUHUIIbl, YKa3bIBaTh
dbopMyibl, CBA3BIBaIOLMeE JAHHYIO (PM3UUECKYI0 BEJIMUKMHY C ADYTUMU BeJIMUMHAMU;



OMUCHIBAaTb H3YyueHHble KBAaHTOBbIE SIBJIEHUSI U TIPOLIECChl, MCIOJIb3YS
¢dur3nueckue BeUUMHBI: CKOPOCTb 371€KTPOMAarHWTHBIX BOJH, [JIMHA BOJIHBI U
4yacToTa CBEeTa, SHEPrysi U UMITy/bC (DOTOHA, EPUOJ, MOMypacmnaza, SHePrus CBs3U
aTOMHBIX SiIep, TPU OMUCAHWU TIPAaBWIbHO TPAKTOBaTh (DHU3UYECKUU CMBICI
WCTIO/Tb3YeMBIX BeJMYMH, X 0003HAueHUsi W e[UHULIbI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOLME [JIJaHHYIO (DU3UUECKYH) BeJWYMHY C JpYrMMU BeJMYMHAMM,
BBIUMC/ISITh 3HaUeHue (PU3nuecKou BeJTMUMHbI;

aHa/IM3MPOBaTh (PU3MUECKHe TPOLIeCChl U SIBJIEHUS, MCIO0JIb3Yysd (PU3nuecKre
3aKOHbI Y TIPUHLUIIBEL: 3aKOH OMa, 3aKOHbI 10C/e/I0BaTe/IbHOTO Y Tlapaljie/lbHOro
COoelMHEeHHUs TIPOBOJHUKOB, 3aKOH [[oynsi—/leHla, 3aKOH 3/IeKTPOMAarHUTHOU
VH/YKLWY, 3aKOH NPSIMOJIMHEMHOr0 pacnpoOCTPaHEeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI IpeJIOMJIeHUs1 CBeTa, YpaBHeHHWe ODUHIUTerHa A1 PoTo3¢deKTa,
3aKOH COXPaHeHUsI SHepruu, 3aKOH COXpaHeHWs UMIYJ/bCa, 3aKOH COXPaHeHUs
3JIEKTPUUECKOT0 3apsi[ia, 3aKOH COXpaHeHWss MacCOBOT0O uucJja, MocTyJaTtel bopa,
3aKOH paJIM0aKTUBHOIO pPacraza, Mpy 3TOM pa3/MyaTh CJ0BECHYIO (DOPMYJIMPOBKY
3aKOHa, €ro MaremMaTh4yeckoe BbIpDa)KeHWe U YCI0BUSI (rpaHULbl, 00/acTi)
TIPUMEHUMOCTY;

orpejensaTh HaripaB/eHUe BeKTOpa MHAYKLMA MarHATHOTO T0JIsi TIPOBOJHYKA
C TOKOM, CU/Ibl AMIiepa U cuibl JIopeH1ia;

CTPOUTh U OIKChIBaTh U300pakeHHe, CO3/laBaeMoOe TUIOCKUM 3epKajioM,
TOHKOU JIMH30MU;

BBITIOJIHATh 3KCIIEPUMEHTBHI 10 MCC/IeJ0BaHUI0 (DU3MYECKUX SIBJIEHUW W
TIPOLIeCCOB C HCIIO/b30BaHWEM TMPSMbIX W KOCBEHHbIX W3MEpDeHWM: TpU 3TOM
dopmynpoBats ipobeMy/3azauy v rurore3y yueGHOr0 3KCriepuMeHTa, cobruparthb
YCTaHOBKY U3 MPeAJI0KeHHOTO 000pY/J0BaHMsI, TIPOBOAUTD OIBIT U (hOPMYJ/IMPOBAThH
BBIBO/IbI;

OCYIL|eCTB/ISITh MIPSIMble U KOCBEHHbIe M3MepeHUs1 (DU3NUeCKUX BeJIMUUH, TPy
3TOM BbIOMpATh OINTHUMAJILHBIA CIIOCOO W3MepeHUsi M WCII0/b30BaTb M3BECTHbIE
MeTO/Ibl OLIeHKH MOTPeIIHOCTeN U3MepeHU;

MCC/IeI0BaTh 3aBUCUMOCTH (PM3UUeCKUX BEJIMUMH C UCTI0Jb30BaHUEM MPSMbIX
V3MepeHur: TIpU 3TOM KOHCTPYWpPOBaThb YCTaHOBKY, (PUKCUpPOBATh pe3y/ibTaTbl
TIOJTyUeHHOW 3aBHUCUMOCTH (H3UUYECKUX BEJIMUMH B BHje TaO/UI[ U TpaduKOB,
JlenaTh BbIBO/IbI 110 Pe3yJ/ibTaTaM UCC/Ie[lOBaHUS;

cobmoaTh mpaBria 6e30MacHOTO TPyZa TIPU MPOBeZeHUU UCC/efloBaHUMN B
paMkKax yuebGHOro »3KCriepuMeHTa, YyueOHO-MCC/e[loBaTeIbCKOM W TIPOEKTHOM
JesiTeTIbHOCTU C MCTIO/Ib30BaHUEM U3MepHUTebHBIX YCTPOWCTB U JIabopaTOpHOTO
0bopya0oBaHUS;

pellaThb pacyéTHble 3a/laud C SIBHO 3aZlaHHOM (DU3MUeCKOW MO/iesblo,
VCI0JIb3Ys (PM3MYeCKre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/iu3a yCJI0BUS 3a[auu



BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJENATh (DU3nuecKre BeTUUUHBI U (HOPMYIIbI,
HeoOXoJuMble i1 eé pellieHusi, TIPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
MOJIyYEeHHOT0 3HaUeHUs1 (PM3UUeCKOW BeJIMYMHBbI;

pellaTh KaueCTBeHHbIe 3a/|Jaul: BbICTPAaUBATh JIOTUUECKH HEITPOTUBOPEUUBYHO
L[eTIOUKY PaCCY)K[eHU C OMopoil Ha W3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dbu3rueckue siB/IeHNS;

MCTOJTb30BaTh MPU pellieHUH YueOHbIX 3a/lau COBpeMeHHbIe UH(OPMaLIMOHHbIe
TeXHOJIOTUU [jIsl TIOWCKa, CTPYKTYPUPOBaHUs, WHTepNpeTalui U TpeJiCcTaBIeHUs
yueOHOM M HAy4YHO-TIOMY/IIPHOM WH(OpPMALUM, TIOJy4eHHOM M3 Pa3THUHBIX
VCTOUYHUKOB, KDUTUUECKHU aHa/IM3UPOBATh M0yuyaeMyto HH(OpMaLHIO;

OOBSICHATb TIPUHIUIIBI  ZIEMCTBUS  MaIllMH, TIPUOOPOB U TeXHUUECKHUX
YCTPOMCTB, pa3/inyaTrh YCIOBUS UX 0€30MacHOr0 MCIO/Ib30BaHUs B MTOBCEJHEBHOMN
YKU3HU;

TIPUBOJUTH TIPYMEPbI BK/IaJja POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHE Hayku, B 00bsCHeHHe TpOLIeCCOB OKPY)Karollero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

MCII0J/1b30BaTh TeOpeTHUeCKre 3HaHUs 10 (M3UKe B TOBCeAHEBHOM JKU3HU [I/Is
obecrieueHusi 6e30macHOCTM Tpy oOparieHuH ¢ NpubopaMM U TeXHUUYECKHMU
yCTpPOWCTBaMH, [ijisi COXpaHeHUs! 3/JOpPOBbsi U COOJIFOZIeHUs] HOPM 3KO0JIOTUYEeCKOT0
TOBe/IeHHs1 B OKpYy»Katollleid cpejie;

paboTtatb B TpyMIle C BBIIOJIHEHWEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMMbl, palMOHA/JLHO pacrpeensTb O00S3aHHOCTH U
TJIaHUPOBATh JleATelbHOCTh B HeCTAHAAPTHBIX CUTYalLMsX, afleKBaTHO OL|eHUBATh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYTIIbI B pellieHre pacCMaTprBaeMoi pob/ieMbl.

Pabouas mporpamma 1o Gu3mke CBsizaHa ¢ paboueii TporpaMMoi BOCITATaHHUS
MBOY WNuXKell r.Kuposa uepes:

BbIOOD METOZI0B, METOAMK, TEeXHOJOTHM, OKa3bIBAIOIIUX BOCIHUTATETbHOEe
BO3/IEMCTBUE Ha JIMUHOCTb B COOTBETCTBUU C BOCITUTATe/IbHBIM HZeanioM, LieJibio U
3aZlauaM¥i  BOCITMTAHWs, LIe/IeBbIMU OpPUEHTUPAMU Ppe3yJ/IbTaTOB BOCITUTAHUS;
pean3aliyio MPUOPUTETAa BOCTIUTAHUS B YUeOHOM /1esTe/IbHOCTH.

. NMpUMeHeHrWe WHTepaKTUBHbIX (opM  ydeOHOW  paboThl -
WHTEJ/IIEKTYa/IbHbIX, CTUMY/UPYIOIIUX TI03HABaTe/bHYI0 MOTHBALAI0, WIPOBBIX
METO/JIUK, AWCKYCCHM, [AAIIIUX BO3MOYKHOCTb TIPHOOPECTH OMbIT BeeHUs
KOHCTPYKTHMBHOTO /IMAJIOTa; TPYMIIOBOM pab0ThI, KOTOPAsi YUYUT CTPOUTH OTHOIIIEHMUS
U [IefiCTBOBaTh B KOMaH/ie, ClIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOTO MBbILLIIEHHSI.

. OpraHM3aIvi0 HaCTaBHUUECTBA MOTHBUPOBAHHBIX U 3PYAUPOBAaHHBIX
o0yyJaroIMXCs HaJ, HeyCIeBarIlMMY OHOK/IAaCCHUKaMH, B TOM YKC/Ie C 0COOBIMU
oOpa3oBare/ibHbIMU  MOTPeOHOCTAMH, Jaroljero  00yuaroluumcsi  COLIMA/IbHO



3HAUMMBbI OIBIT COTPYAHHWYECTBA U B3aMMHOM TTIOMOILIIU.

. VHULIMMPOBaHWEe U TIOA/IeP)KKY MCC/e/l0BaTe/IbCKON JesiTeTbHOCTH
oOyuaroiyxcs, TJIaHWpOBaHWE U BBITIONIHEHWE WHAWBUAYATbHBIX U TPYITIOBbIX
MPOEKTOB BOCHIUTATE/IbHOM HallpaB/I€HHOCTH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

KosinuecTBo yacoB JJIeKTPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/nn KontpobHel | IIpakTHYecku
NMporpaMmsbI Bcero oOpa3oBare/IbHBIE
e paboThbI e paboThbI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 dusrKa ¥ MeTO/jbl HAyUHOT0 [T03HaHKs 2 Bubmiorexa [JOK
' A o https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5) bubmorexa OK
https://m.edsoo.ru/7f41bf72
bubnmorteka LJOK
2.2 Huramika 7 https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2. 1 1
3 3AKOHPI COXpAHEHMNS B MeXaHike 6 https://m.edsoo.ru/7f41b£72
Wroro nio pasgeny 18
Pa3pen 3. MOJIEKYJIAIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOU 9 1 bubmoreka IIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBLI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUA BellleCTBa. 5 bubmoreka LIOK
' ®a30BbIe ITEPEX0/IbI https://m.edsoo.ru/7f41bf72



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

Wtoro no paspeny 24
Paspen 4. JIEKTPOJJMHAMUKA
4.1 ONeKTpoCcTaTuka 10 bubmorexa OK
https://m.edsoo.ru/7f41bf72
40 [ToCcTOSIHHBIN 3/1eKTpHUYeCcKui TOK. TOKH B 1 bubmoteka LIOK
' pas/IMuUHbIX Cpejax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KoHTpo/bH IIpakTHYecK
NporpamMMsbI Bcero oOpa3oBare/bHbIE
ble padoThI ue padoThI
pecypchbl
Pazpen 1. SJJIEKTPOAJVNHAMUKA
11 MarsuTHoe 11071e. 3/71eKTpOMarHyuTHast 1 1 3 bubmoreka LIOK
' UHYKLYST https://m.edsoo.ru/7f41c97¢c
Wroro nio pasgeny 11
Pazpen 2. KOJIEBAHWS U BOJ/IHBI
21 MexaHnueckre U 3/IeKTPOMarHUTHbIE 9 1 bubmoreka [IOK
' KoJ1eGaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHnueckyre U 3/IeKTPOMarHUTHbIE 5 1 Bubmoreka IJOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 10 3 Bubmorexa [JOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pasaen 3. OCHOBBI CITEITMAJTBHOM TEOPUY OTHOCUTE/IBHOCTHU

31 OCHOBBI crieruaabHOU TeOPUMN 4 1 bubmoreka LIOK
OTHOCUTEIbHOCTU https://m.edsoo.ru/7f41c97c
Wroro mno paszeny 4
Pa3pen 4. KBAHTOBASA ®U3UKA
4.1 O/eMeHThbl KBaHTOBOM ONTUKU 6 Brbmorea LOK

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



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

bubmoreka LJOK

e C1poere arova ! https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17jpo 5 Bubmoteka IJOK
https://m.edsoo.ru/7f41c97c
Wroro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPOPU3UKH

bubmoreka IIOK
5.1 OneMeHTbl aCTPOHOMUH U aCTPO(PU3UKU 7 https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 7
Pa3pen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bubnuoreka IIOK
6.1 Obobujarouee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Wtoro no paspeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacos BﬂeKTp()HHb[e
Jara
Ne Koutposs | IIpakTuuec nudpoBbIe
Tema ypoka HU3yueH
n/n Bcero HbIe KHe oOpa3oBaTe/IbHbIE
us
padoThI padoThI pecypchl
1 ®u3uKa — Hayka o rnpupoje. HayuHsle 1 bubmoreka IIOK
MeTO/bI [T03HAHUS OKPYrKaroLllero Mupa https://m.edsoo.ru/ff0c32e2
MexaHuueckoe gBrKeHre. OTHOCUTe/IbHOCTh
2 MeXaHU4eCcKoro ABvxeHus. [lepemelieHue 1 Bubmorexa OK
A - Iepemet ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHUe
3 PaBHOMepHOe NpsSIMOJIMHEHHOe ABWKEeHNe 1 Bubmorexa OK
P P A https://m.edsoo.ru/ff0c3620
4 I'padviku ripsiMo/IMHETHOTO paBHOMEPHOTO 1
JIBwkeHus. Peenus 3ajau.
c CKOpOCTb TIPY HEPaBHOMEPHOM [IBVKEHUU. 1
MrHoBeHHasi CKOPOCTb
5 PaBHOYCKOpeHHOe TIPSIMO/IMHEHOe 1 bubmioreka LJOK
[IBUKeHue https://m.edsoo.ru/ff0c372e
7 Pelienue 3azau Ha ABM)KeHHe C IOCTOSSHHBIM 1
yCKOpeHueM
3 CBobojHoe nafieHe. Y CKOpeHre 1 bubmoreka IIOK
CBOOO/THOTO TIaJIeHUS https://m.edsoo.ru/ff0c39cc
9 KpuBosnuHeliHoe 1BrwkeHue. [IBrKeHMe 1 bubmoreka LIOK
MaTepHuaJbHOU TOUKHU 10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
10 Jsrxenue tes. [loctynaresbHOe JBUKEHUE. 1



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

MaTepHaanaﬂ TOUKaA.

11 YrioBast v MMHelHas CKOPOCTH TeJia 1
12 ITpoBepouHasi pabota "OCHOBbI KHHEMATUKH'" 1
13 Peluenue 3azau ro teme "Kunematuka" 1
14 KonrposnbHas pabota no Teme:"KnuHemaTtrka" 1
15 VuepunanbHele cuctemsl oTcueta. [lepBoii 1 Bbubmoreka LIOK
3ak0H HbroToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpyHLUI Cynepro3suLuu
16 cw1. Bropoit 3akoH Hl:}OTL;Ha ifm ’ ) 1 Bubmorexa [IOK
’ P . A https://m.edsoo.ru/ff0c3be8
MaTepHuaJbHOU TOUKH
17 Tpetuir 3akoH Hbr0TOHA 17151 MaTepUaIbHbIX 1 bubnmoreka LIOK
TOUeK https://m.edsoo.ru/ff0c3be8
18 [IpyHLMIT OTHOCUTETLHOCTH 1
19 ABnenue Tarorenus. ['paBUTaL[MOHHbBIE CUJIBL. 1
20 3aKOH BCeMUPHOr0 TaroreHus. Cuna 1 bubmoteka LIOK
TSDKeCTH. https://m.edsoo.ru/ff0c3d00
71 [TepBas KocMHUuecKast CKOpocTb.Bec 1
Tena.HeBecomMoCTh U neperpyska
22 Perienue 3azau ro teme:"3akoHbl HeroToHa" 1
73 Hedopmaliys ¥ cubl ynpyroctu. 3aKkoH 1 bubmuoreka IIOK
I'yka. https://m.edsoo.ru/ff0c3e18
24 [BrbKeHMe Ten MoJ, eNCTBUEM CUJIBI 1
yIPyrocTy. 3akoH I'yka.
JlabopatopHasi pabota Nel. "V3yueHue
25 JIBIDKEHUs TeJla I10 OKPY>KHOCTH IO/, 1

JleiICTBHEM CUJIBbI TSDKECTU U yTIPYroCcTH"



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Cuna tpenusi. KoagpuienT tpenus. Cua

bubmiorteka LJOK

26 COTIPOTUBJIEHYS TIPU IBMKEHUU TeJla B
p P A https://m.edsoo.ru/ff0c3f76
JKAJKOCTHY WU rase
97 O0600111eHHBINM YPOK Ha TeMy: "CHIIbI B
rpupoze"
)8 KonrpossHast pabota Ne2 1o Teme: 05
" [TuHamuKa" '
VIMryibC MaTeprasbHOM TOUKH, CUCTEMBbI
bubmoteka LJOK
29 MaTrepuabHbIX TOUeK. MIMIy/bc cujibl. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXpaHeHHs1 UMITY/IbCa.
30 PeakTrBHOe BVKeHUE
31 PaboTa ¥ MOIIIHOCTb JTOKOMOTHBA
KuHeTnueckasi sHeprus MaTeprajibHOU
32 Touku. Teopema 06 U3MeHeHUU Bubmiotexa OK
. P - https://m.edsoo.ru/ff0c4502
KUHEeTUUeCKOW SHeprumn
[TorenumansHasg sHeprusd. [loTeHyansHas
33 9Heprus yrpyro zegopMupOBaHHOM bubmmoreka LIOK
Npy>KuHbL. IloTeHIManbHas SHeprus Teja https://m.edsoo.ru/ff0c461a
BOJT3M MTOBEPXHOCTU 3eMJTH
34 Peluienue 3azau Ha Temy: "MexaHuueckas bubnmoreka LIOK
SHeprus" https://m.edsoo.ru/ff0c478¢
35 3aKOH COXpaHeHMs SHEPIrvy B MeXaHHKe.
Cliernka BaroHOB
36 Pemenue 3azau no teme: "CoxpaHeHue bubmoteka LIOK
MeXaHHUuYecKol sHeprun"” https://m.edsoo.ru/ff0c4b74
37 JTaboparopHasi pabota Ne2 :M3yueHue 3aKOHa

COXpaHeHHs1 MeXaHUYeCcKou sHeprun”
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KonTtposnnHast pabora o

bubnuoreka IIOK

38 0,5
TeMe:" [InHaMyKa.3aKOHbI COXpaHeHus" ’ https://m.edsoo.ru/ff0c41a6
39 PaBHOBecue Tes1. MOMeHT cubl. Y C/I0BUe
pPaBHOBECHSI.
40 Perienue 3azmau no pasgeny "Cratuka"
Crtpoenue Bewjectsa. Mosiekysia. OCHOBHEBIE
N bubmoTeka LJOK
41 T10J10’KeHUsI MOJIeKYJIIPHO-KUHeTUYeCKO1
https://m.edsoo.ru/ff0c4dc2
TeOpHUH.
XapakTep JBWKeHUs U B3aUMOZeNCTBUS
42 yacTull BeljecTBa. Mozenu CTpoeHus ra3os,
JKUAKOCTeN U TBEPABIX Tesl
43 Macca monekys. KonuuecTBo BelriecTsa.
[TocTosiHHass ABorazpo
44 PeluieHue 3a/1au Ha pacueT BeJIMUKH,
XapaKTepU3yHOLLIUX MOJIeKYJIbI.
45 Cuibl B3aMO/IeHCTBUS MOJIEKYJ/I. CTPOEHUE
TBEP/bIX, XUJKUX U Ta3000pa3HbIX TeJl.
46 Upeanbhbiii ra3 B MKT. OcHoBHOe bubnuoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
47 Perienue 3agau no teme: "TerioBoe
JBXKeHWe Ten"
48 TerioBoe paBHOBecHe. TemriepaTypa U eé
n3mepenue. lllkana Temmneparyp Llenbcus
AOGcosmoTHas TeMIiepaTypa Kak Mepa CcpeiHei
49 KUHETUYeCKOUW SHepruu JABWKeHUs] MOJIeKY/T Bubmiotexa OK
P A . Yo https://m.edsoo.ru/ff0c511e
YpasHenve MeHjeneeBa-KnanenpoHa
50 N3mepenue ckopocTel MOJIEKY/I.
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TepMuueckoe paciipeHue pesibc. Perienve
3ajau

OcHOBHbIE MakpoIiapameTpal

51 0,5
rasa.YpaBHeHHe COCTOSIHUS U/leaqbHOro rasa
52 N3omnpouecce! B vjeanbHOM rase u ux bubmoreka LIOK
rpacduueckoe rpescTaBieHue https://m.edsoo.ru/ff0c570e
=3 Perienue 3a/1au Ha U30MPOLIECCHI.
['padurueckue 3amaumn
c4 JlaboparopHast pabota Ne3 "OmbITHast 0.5
rpoBepkKa 3akoHa ['eli-JIroccaka" ’
bubmiorteka LJOK
55 Bupp! Tenuionepesauu
h peA https://m.edsoo.ru/ff0c5¢36
56 ITapoobpa3oBaHue U KOHZEHCAIMs. bubmiorteka LJOK
Wcriapenuie 1 KumneHue https://m.edsoo.ru/ff0c63b6
57 AGcooTHasi M1 OTHOCHTE/TbHAsT BJIaXKHOCTh bubmoreka IIOK
BO3/yxa. HacblileHHbI nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramivueckue u
cg amopdHbIe Tefa. AHU30TPOMNUS CBOMCTB bubmoreka IIOK
KpUCTasIoB. JKUJKue KpUCTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepuasbl
BHyTpeHHsI 3Heprusi TepMOAMHaAMUYECKOU
59 CHUCTEMBI U CIIOCOOBI €€ 3MeHeHHUs. bubmoteka LIOK
KosmmuecTBo TeryioTel ¥ paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
5Heprusi OJHOaTOMHOI'O M/leaJbHOro rasa
60 KosnmuecTBo TernsioTel ¥ paboTa. BHyTpeHHss
SHepruvst OAHOATOMHOTIO U/eaIbHOIO rasa
61 ITnaBsienve ¥ KpucTa/uusalus. Y geabHas bubmiorteka LJOK

TeryioTa riaBneHus. Cyonumanus

https://m.edsoo.ru/ff0c6708
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bubmiorteka LJOK

62 YpaBHeHHe TeryioBoro 6anaHca
DABHEHWE TErIoBor flan https://m.edsoo.ru/ff0c6820
Y nenbHas TenI08MKOCTh BellleCTBa.
bubmiorteka LJOK
63 KonunuecTBO TEruioThl MpU Tervionepeaaye.
. https://m.edsoo.ru/ff0c5c36
AuabaTHbIN TIpoLjecc
64 [TepBrlii 3aKOH TEPMOAUHAMUKH U €r0 bubnuoreka IIOK
TpUMeHeHre K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
65 HeobpaTUMOCTh MPOL[eCCOB B IPUPO/IE. bubmoreka IIOK
BTopoii 3aK0H TepMoIMHaAMUKH https://m.edsoo.ru/ff0c6230
66 [Mpunuun gevictBus u KIT/I TeryioBoit bubmoreka LIOK
MallUHbI https://m.edsoo.ru/ff0c600a
67 Iukn Kapxo u ero KIIZ. KII/] m1okoMoTHBa
68 OKoJornyecKre 1pobeMbl TEIIO3HEPTeTHKN
69 O6o01atoruii ypok «MoJieKyJ/isipHast bubmoreka IIOK
¢usuka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonrposbHast paboTa 1o Teme
70 «MonekysipHasi pu3snka. OCHOBbI Bubmiorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TePMOJAUHAMUKI»
71 OneKTpu3aLys Tesl. DJIeKTPUUeCKUU 3apsif. bubmmoreka LIOK
JIBa BU/ia 3/1IeKTPUYECKUX 3apszi0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKY, IU3/IEKTPUKU U
72 n(fn HAOBO HIfKI/I 3aK([))H COXpaHeHusl bubmotexa OK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3J1eKTPUUECKOro 3apsizia
7 BsaumogericTBue 3aps10B. 3akoH KyoHa. bubmioreka LJOK
ToueuHbIi 3/1eKTpUUECKUM 3apsifi https://m.edsoo.ru/ff0c6ce4
74 Perienue 3amau no teme "3akoH cOXpaHeHUs

3JIEKTPHUYECKOT' O 3apAa
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HaHpFI)KéHHOCTb 3JIEKTPHUYECKOT'O I10JIA.

bubmiorteka LJOK

7> HPHI?JHHH CYHEPTIOSHIIH SEKTPUHECKIX https://m.edsoo.ru/ff0c6df2
riosield. JIuHyY HarpsHKEHHOCTU
76 PaboTa cus 371eKTpOCTaTHYeCKOro MoJisl. bubmioteka LIOK
[Totenuman. Pa3HOCTh TOTeHLUATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U IM3/IEKTPUKHU B
77 anpeKTpiCTaTHq;:jKOM nolee. Bubmorexa OK
https://m.edsoo.ru/ff0c7018
JvsnekTpuyeckast IPOHULIAEMOCTD
78 [ToTeHManbHas SHEPrus 3apsKeHHOTO Tesa
B OZJHOPOJHOM 3/IeEKTPOCTaTUUECKOM T10J1e
79 Perenue 3agau no teme "Pa3HOCTb
rnoteHuuanom. HarmpsikeHHOCTS.
) bubmiorteka LJOK
80 IMEKTPOEMKOCTS. Konencarop https://m.edsoo.ru/ff0c7126
81 OJIeKTPOEMKOCTH IJIOCKOT'0 KOH/IeHcaTopa. bubmiorteka LJOK
DJHepPrus 3apsoKeHHOr0 KOHZeHcaTopa https://m.edsoo.ru/ff0c72c0
[TpuHLMI JeCTBUS U IPUMEHeHNe
82 KOH/IeHCaTOpOB, KOMKWPOBAaIbHOIO anrapara,
CTPYMHOI0 NIPUHTepa. DJIeKTpOCTaThyecKast
3amuTa. 3a3emMyieHue 371eKTporprubopoB
83 Peiienue 3azau ro teme "KonzgeHcatoper”
ONeKTpUYeCcKuM TOK, yCJIOBUS ero
84 cyljectBoBaHud. [ToctosiHHbI TOK. Cua
ToKa. Harnpsbkenue. ConportuiieHue. 3aKOH
Oma fy1s1 yyacTka Ljernu
85 [TocnenoBaresnsHOe, Mapasie/nbHOe, 0.5 bubmoTeka LIOK

CMeILlaHHOe COeIHEeHUe TIPOBO/IHUKOB.
JlabopatopHasi pabota «/3yueHne

https://m.edsoo.ru/ff0c74f0
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CMEIIdHHOr'o coeJMHEeHWA pe3nCTOPOB»

86

Peluenue 3azau ao teme "CoefuHeHue
IIPOBOJJHHUKOB"

87

PaboTa ¥ MOIIIHOCTb 3/IEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

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

88

3akoH OMa /17151 TOJTHOM (3aMKHYTOM)

3/1eKTpUYecKoi 1ierny. KopoTkoe 3aMbIKaHue.

JlabopartopHasi pabota «/3mepenue D/1C
WCTOYHHKA TOKA U er0 BHYTPEHHET0
COTIPOTUBJIEHUS»

0.5

bubmoreka LJOK
https://m.edsoo.ru/ff0c7ae0

89

Perienue 3agau no teme "3aKOHBI
IOCTOSTHHOI'O TOKa"

90

KonTponbHast paboTa 1o Teme "3aKOHBI
ITOCTOSIHHOT'O TOKA"

91

OneKTpoHHas MPOBOJUMOCTb TBEP/BIX
MeTaJlJIOB. 3aBUCUMOCTb COTIPOTUBJIEHUS
MeTaJlJIOB OT TeMITepaTyphl.
CBepXxnpoBOJMOCTb

92

OneKTpUuyecKui TOK B Bakyyme. CBOMCTBa
3JIeKTPOHHBIX ITyUKOB

93

[MTonmynpoBoAHUKH, MX COOCTBEHHast U
rpUMecHast MpoBoAUMOCTb. CBOMCTBA p—N-
niepexo/ia. [TomynpoBofHUKOBEIE TIPHOOPHI

bubmmoreka LIOK
https://m.edsoo.ru/ff0c84ae

94

[TonynpoBoAHUKOBBIN U0, TpaH3uCTOp

95

OneKTpUYeCcKuii TOK B pacTBopax 1
pacruiaBax 3/1eKTPOJIUTOB.
ONeKTPO/IUTAYeCKas: JUCCOLAaLUsL.
DJIEKTPOJTA3

bubmioreka LJOK
https://m.edsoo.ru/ff0c82ba
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BJ'IEKTPI/I‘-IQCKI/Iﬁ TOK B I'a3aX.

N . bubnuoreka LIOK
96 CamocTosiTeNTbHbIM U HeCaMOCTOSITe/TbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspsig. Monnus. [1nasma
97 Pemrenne 3amau 1
OnekTpuuecKue MprUOOPhI U YCTPOMCTBA U UX
98 1 aKTIELIECKoe 1 I/II)MEHEHI/IE };'I I;Bnna 1 Bubmiorexa OK
P P - 1P https://m.edsoo.ru/ff0c86fc
TeXHUKH 0e30MacHOCTH
. bubmoreka LIOK
1
99 O606mmaromuil ypok «371eKTpPoJUHaMHUKa» https://m.edsoo.ru/f0c88he
KonrposnbHas paboTa o Teme
100 «3DnekTpoctatuka. IlocTossHHBIN 1 bubmoteka LIOK
3/IeKTPUYECKUU TOK. TOKM B pa3/mMuHbIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
101 Peluienue 3aziau 1o teme: 1 bubnmoreka LIOK
"OnekTpoguHaMUKa" https://m.edsoo.ru/ff0c8c56
102 WToroBast KOHTpPO/IbHasE paboTa 1 Bubmorexa OK
https://m.edsoo.ru/ff0c8f6c
OBLUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102
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11 K/TACC

KosmmyecTBo uacoB BJIEKTPOHHBIE
Jara
Ne KOHTpO b ].[I/I(i)pOBbIe
Tema YPOKa HpaKTp]qec H3y4yeH
n/n Bcero HbIe oOpa3oBare/IbHbIE
Kue padoTpl | HA
padoThI pecypchl

[TocTosiHHBIE MarHUTBI U UX

1 B3auMoZelcTBre. MarHuTHoe mosie. BekTop 1 bubmmoreka [IOK
MarHUTHOM UHAYKIMU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHJYKLWA
MarHuTHOe 10jie MPOBOJAHUKA C TOKOM.

2 OmneIT Opcrena. Bsaumogerictere 1 Bubmaorexa [IOK

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

TPOBO/IHUKOB C TOKOM

3 JlabopatopHasi pabota «/3yueHne 1 1 Bubmoteka LIOK
MAarHUTHOTO I10JIS KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHUTHOT'O TOJIs1 HA IPOBOJHUK C

4 TokoM. Cuia Amriepa. JlaboparopHasi paboTta 1 1 bubmioreka LIOK
«ccnenoBanue 1eMCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM»
[eiicTBe MarHUTHOTO TOJIS1 Ha

5) BIDK 10Cs 3apsDKeHHYro yactuly. Cuna 1 Bubmiorexa LIOK
ABHAYIRY P Y - https://m.edsoo.ru/ff0c9df4
Jlopenria. Pabora cusbl JIopeHija
OneKTpoMarHUTHast UHAYKLUs. [ToTok

6 BeKTOpa MarHUTHOM MHAYKLUMU. D1C 1
VHAYKLUUU. 3aKOH 3/71eKTPOMarHUTHOU
nHayKumnyu dapazes

- JIabopatopHasi pabota «VccnenoBaHue 1 1 bubmoreka LIOK

ABJIEHUA BHEKTpOMaFHI/ITHOI‘/JI NHAYKLIUN»

https://m.edsoo.ru/ff0cal50
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VHAyKTUBHOCTE. fIBNeHNe CaMOUHYKLUH.
O C caMOMHAYKLMU. DHEPTrUsi MarHUTHOTO
T10J1s1 KaTYIIKKU C TOKOM. DJIEKTPOMarHUTHOe
nose

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOf/JICTBa " UX TIDUMEHEHHN €
MMOCTOAAHHBIE Mal'HUTHEI, 3/IEKTPOMAI'HUTHI,
3JIEKTPOABUI'ATEJ/Ib, YCKOPUTEIN
3JIEMEHTAPHBIX YdCTHL, MHOAYKIJHOHHAs I1€4Yb

10

O600611aroIIHil ypoK «MarHuTHOe TIoJte.
DJIeKTpOMarHuTHast UHAYKIIUS»

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponeHas pabora ro Teme «MarHuTHoe
roJie. J7eKTpOMarHUTHasl MHAYKLIHS»

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

12

CBo0O0/1HBIE MEXaHUUECKHE KOTeOaHUS.
'apMoHuueckue KosebaHus. Y paBHeHNEe
rapMOHUYeCKUx Kosebanwuii. [IpeBpaiijeHne
HEpPTryuu

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

13

JlaboparopHas pabota «/ccienoBaHue
3aBHCUMOCTH T1€PUO0/Ia MaJTbIX KojiebaHMit
rpy3a Ha HUTH OT JIJTMHBI HUTH U MacChl
rpy3sa»

14

KonebaTenbHbiii KOHTYp. CBOOO/HBIE
3/IeKTPOMarHUTHbIE KOjie0aHus B UZiealbHOM
KoJsiebaTesTbHOM KOHTYpe. AHAIOTHST MEX/Y
MeXaHUYeCKUMHU U 37IEKTPOMAarHUTHBIMU
Kosie6aHUsMHU

bubmioreka LIOK
https://m.edsoo.ru/ff0cb820

15

dopmysia TomcoHa. 3aKOH COXpaHeHust
JHepryu B U/iealbHOM KoJiebaTeslbHOM
KOHTYype

bubmioreka LIOK
https://m.edsoo.ru/ff0cb9c4
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Hpe,ZLCTaBJ'IEHI/Ie 0 3aTyXalmux KOJIe0aHHSIX.
BbIHy')K,ELEHHbIe MexXaHHUeCcKue Kojie0aHusl.

bubmmoreka IIOK

16 Pe3onanc. BeiHyXIeHHbIE https://m.edsoo.ru/ff0cbb86
3/IeKTPOMarHuTHbIe KoeOaHUst
[TepemeHHbIM TOK. CUHYCOU/IaTbHBIN
17 repeMeHHbIN TOK. MOIHOCTb TTepeMEeHHOT 0 Bbubmoteka LIOK
TOKa. AMIIUTYJHOE U JIeliCTBYIOLIee https://m.edsoo.ru/ff0cbd34
3HaueHWe CUJIbl TOKA U HallpsUKeHUst
18 Tpancdopmarop. [Ipor3BozcTBO, Nepejaua U
notpebieHre 371eKTPUUeCKOUN SHeprun
YCTpOWCTBO Y NpakTUUYeCKOoe NIPUMeHeHre
19 3/1IeKTPUUYECKOr0 3BOHKA, reHepaTropa Bubmaorexa IOK
. https://m.edsoo.ru/ff0cc324
repeMeHHOI0 TOKa, IMHUW 371eKTponepeay
JKOJIOTUUeCKUe PUCKU MPU NTPOU3BO/CTBE
20 371eKTpo3Hepruu. KyssTypa UCIo/b30BaHUs
3/1eKTPO3HEPIrvU B MOBCEIHEBHOU »KU3HU
MexaHnyecKkye BOJIHBI, YC/IOBUS
71 pacripoctpaHenus. ITepuoz. CkopocThb bubmioreka LIOK
pacnpoCTpaHeHus U IJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHble U NPOAO/IbHBIE BOJIHbI
3ByK. CKOpOCTb 3ByKa. [’ pOMKOCTB 3ByKa. bubmoreka LIOK
22 Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
73 O/eKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U Bbubnuoreka LIOK
ckopocTs. IlIkana 3/1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpyHLMIIBI paZiMOCBSA3U U TeeBUIeHUS.
Pa3Butue cpefctB cBs3u. Paguosnokanms
25 KontposneHast pabota «KosiebaHust v BOTHBD» Brbmoreka LOK

https://m.edsoo.ru/ff0cc6{8
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[IpsiMosiiHelHOe pacripocTpaHeHNe CBeTa B

26 OJITHOPO/IHOM cpeZie. ToueuyHbIli ICTOYHUK Bubmiorexa LIOK
AHOPOA PeRe. https://m.edsoo.ru/ff0cd350
ceeta. JIyu cBeta
OtpakeHue cBeTa. 3aKOHbI OTpakeHUs
27 cBeTa. [TocTpoeHue n3006pakeHU B T/IOCKOM Bubmaorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKase
[Ipenomsenue cBeta. [TosiHOe BHyTpeHHee
28 oTpakeHue. IIpesie/ibHBIN YToJ1 MOHOTO Bubmaorexa [IOK
p - LIPEA y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTpaXkeHUsI
59 JlabopatopHasi pabota «/3mepeHue Bubmoteka IIOK
II0KasareJid IIpe/IoM/IeHUs CTeK/1a» https://m.edsoo.ru/ff0cd67a
JInasel. [TocTpoeHne H300pakeHH B TUH3E.
30 @®opMyia TOHKOU JIMH3bIL. YBeMYeHne Bubmorexa OK
My ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaboparopHas pabota «/ccienoBanue
CBOMCTB M300payKeHHH B JIMH3aX»
Hucniepcusi ceeTa. C/I0XKHBIM cocTaB 6eoro
32 cBeta. IIet. JlabopaTopHasi pabora
«HabsozeHue fucrniepcuu cBeTa»
33 Wntepdepentiys cBeta. Audpakiys cBeTa. Bbubmoreka LIOK
IudpakioHHas peléTKa https://m.edsoo.ru/ff0ced22
4 [TonepeyHOCTb CBETOBBIX BOJIH. Bubmoreka IIOK
[Tonsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckuie TpUOOPHI ¥ yCTPONCTBA U
yCJI0BUsI X 0€30TacHOTO MPUMEHEeHUsT
['paHuLIbl IPUMEHMMOCTH K/1aCCUYeCKOU
. bubnuoreka LIOK
36 MexaHUKU. [TocTyaThl crieliiaibHOM TeOpUU

OTHOCHUTE/IbHOCTH

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

bubmuoreka IIOK

37
3ame/ijieHVe BpeMeHU Y COKpallleHUe JIUHbI https://m.edsoo.ru/ff0cfa42
OHeprusi U UMIYJIbC PeISITUBUCTCKOU
38 yacTulbl. CBsI3b MacChl C SHEPTUen U Bubmaorexa [IOK
bl P https://m.edsoo.ru/ff0cfc68
VIMITyJ/IbCOM. DHeprusi oKost
39 KonTpospHast pabota «Ontrka. OCHOBBI Bubmioreka IIOK
CreljuaJbHOU TeOpHUY OTHOCUTEJIbHOCTH» https://m.edsoo.ru/ff0cf6£0
40 ®otoHbl. ®opmyia [11aHka. DHeprus u Bubmoteka LIOK
HUMITyJIbC (hOTOHA https://m.edsoo.rw/ffOcfe16
41 OTKpbITHE U UccaefoBaHue GpoTorddeKTa. bubmioreka LIOK
Omnebitel A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akoHbI (poTo3(ekTa. YpaBHeHUe
42 SﬁHMTegHa nq:I(bcbOToaq)cl;eKTa «KpacHas Bubmiorexa LIOK
A PP https://m.edsoo.ru/ff0d015e
rpaHuiia» poToaddekTa
43 Hasnenue ceeta. OnbiThl I1. H. Jlebenera. Bbubmoreka LIOK
XVMHYecKoe JieiCTBUe CBeTa https://m.edsoo.ru/ff0d04a6
TexHUUYeCKre yCTPOWCTBa U MPaKTUYeCKoe
44 npuMeHeHue: GOTO3/1eMeHT, (POTOAATUMK,
conHeuHasi OaTapesi, CBeTO/INO/
45 Pemenue 3amau o TeMe «DJIeMEHTBI bubmmoreka LIOK
KBAHTOBOW ONTUKK» https://m.edsoo.ru/ff0d0302
Mopenb atoMa TomcoHa. ONbITHI
46 Pe3epdop/ia mo paccessHAIO a-UacTH Bubmmorexa I[OK
POOPA P t https://m.edsoo.ru/ff0d091a
[InaHetapHas Mozie/ib aToma
bubmioreka LIOK
47 [Toctynatel bopa
TyJIaTR HOp https://m.edsoo.ru/ff0dOafa
48 W3nyueHue U norsoljeHre OTOHOB MPU bubmioreka LIOK

repexozie aToMa C O/IHOTO YPOBHSI SHEPTUU

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d015e

Ha JIpyroii. Bugsl crieKTpoB

49

BonHoBbIe cBolicTBa uyacTull. BosHel e
bpoiins. KoprycKynsipHO-BO/THOBOM
Ayanu3m. CIIOHTaHHOE M BBIHY)K/€HHOe
n3jlyyeHue

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

50

OTKpbITHE PaAUOAKTUBHOCTH. OIBITHI
Pesepdop/a 1o onpezesieHUI0 cocTaBa
PaZ¥i0aKTUBHOI0 U3JTy4YeHUsI

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

51

CaoiicTBa anba-, 6eta-, raMMa-U3TydeHHs..
BnusiHYe paZiioaKTUBHOCTU Ha >KUBbIe
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacrnaz. J/1eKTPOHHBIN U
TO3UTPOHHBIN OeTa-pacrag. ['amma-
W3y4yeHre

bubmioTeka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B si/ipe. f1ziepHble
peakiuu. SxepHbiii peakTop. [1pobemsl,
TMepPCIeKTUBbI, 3KOJIOTUYECKHEe aCIleKThl
s/1epHOM SHEePreTUKU

bubmioreka LIOK
https://m.edsoo.ru/ff0d1356

o4

OnemeHTapHbIe YaCcTUI[bI. OTKPBITHE
Mo3UTpOHa. MeTo/1bl HaOMIOIeHUS U
pervucTpalyy 3J1eMeHTapHbIX YaCTHII.
Kpyrnbiii cton «®@yHaameHTaIbHbIe
B3auMo/ieNcTBUsA. EAMHCTBO r3nueckoi
KApTHUHBI MHUPa»

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

55

OTarbl pa3BUTHs acCTpOHOMUH. TTprKIagHOe
1 MMPOBO033peHUeCKOe 3HaueHHe
acTpoHoMuH. By 3Bé31HOTO Heba.



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8

Co3Be3ausl, IpKre 3BE3/Ibl, IJIaHEThI, UX
BUIMMOe ABKeHue. CoHeuHasi CUCTeMa

56

Connije. ComHeuHas akTUBHOCTh. VICTOUHMK
sHepruu CoJiHLa U 3BE3]

57

3B&3/1bI, UX OCHOBHbBIE XapaKTePUCTHKH.
3Bé3/1b1 IJIaBHOM MOC/I€[0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue 3Bé37. CoBpeMeHHbIe
TIPe/ICTaB/IeHUsI O TIPOUCXOXKAEHUH U
sposoru CosHIa U 3BE3]

58

Mneunsiii [Tyts — Hama ["anakTyka.
[Tonoxxenue v gerxkenue CoJsHLia B
I"anaktuke. ['asakTuky. YEpHbIE [bIPHI B
s/ipax rajJakThK

59

BcenenHnas. Paszberanue ranaktuk. Teopus
bonbiioro B3peiBa. Pe/iMkTOBOE U3/TyUueHue.
MertaranakTuka

60

HepertieHHbie po61eMbI aCTPOHOMUM

61

KonTposnbHast paboTa «31emMeHThbI
aCTPOHOMMU U aCTPOUIUKH»

62

O6o01aroruii ypok. Ponb pusvku u
aCTPOHOMHH B SKOHOMHYECKOH,
TEeXHOJIOTUUeCKOH, COL[MaTbHOM U 3TUUeCKOH
chepax fedTe/IbHOCTH YesioBeKa

63

O6o0r1aroruii ypok. Ponb 1 MecTo pusuku
1 aCTPOHOMHH B COBPEMEHHOM HayUHOM
KapTHHe MUpa

64

O6o6maromuii ypok. Pomb dusnueckoit
Teopuu B HOPMHUPOBAHUY MPE/ICTaBIEHUH 0




(bu3MUecKoi KapTuHe MUpa

O06oO01arorui ypok. MecTto hu3ndeckoi
KapTHUHBI MUpPa B 00IT[eM PsiZly COBPeMEHHbIX

65 eCTeCTBeHHO-HayUHbIX Mpe/ICTaB/IeHUH 0 L
npuUpo/e
66 MarHuTtHoe 1oJie. D/IeKTpOMarHUTHas 1
UHIYKIUS
67 OnTuka. OCHOBBI CllelanbHON TEOPUU 1
OTHOCUTE/IbHOCTU
68 KBaHToBas ¢u3uka. D1eMeHThl aCTPOHOMUU U 1 bubmioreka LIOK
acTpo(PU3UKu https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOINYECKHWUE MATEPUAJIbI JI1 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

NMHTEPHET
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