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ITOSACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3MKe 6a30BOro ypoBHSI Ha YpOBHe CpefHEro o0Iero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TIOJIOKEHWM U TpeOOBaHWM K pe3y/bTaTaM
OCBOEHHUS OCHOBHOUW 00Opa3oBaTe/ibHOM Mporpammbl, mpejcTaBieHHbIX B @I'OC
COO, a Takke c yuétoMm ¢eznepanbHONM paboueil TIPOrpamMMbl BOCIUTAHUS U
KOHLIETL[UU TIperofiaBaHusi yuebHoro mipeamera «®Pusuka» B 00pa30BaTe/IbHBIX
OpraHu3alysax Poccurickon degepanyu, peaTr3yroImnX OCHOBHBIE
oOpa3oBaTe/ibHbIe MTPOrPaMMBbI.

CopepkaHde mnporpaMMbl MO (U3MKe HarpaB/ieHO Ha (OpMHUpOBaHUe
eCTeCTBeHHO-HayUHOW KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB rmipu
o0yueHnn ux ¢usuke Ha 6a30BOM ypOBHe Ha OCHOBe CUCTEMHO-/esTeJbHOCTHOTO
nogxoga. IIporpamma 1o ¢usuke cootrBercTByeT TpeboBanusim ®I'OC COO k
MJIaHUPYEMbIM JIMYHOCTHBIM, TIpeJIMETHbIM W MeTarnpeJMeTHbIM pe3yJ/bTaTaM
o0yueHUsl, a TaK)Ke YUWThIBaeT HEOOXOAUMOCTb pear3aldu MeXITpeJIMeTHbBIX
cBsizelt (PU3MKM C eCTeCTBeHHO-HayuHbIMU yueOHbIMH TipegMeTaMyd. B Heil
OTIpe/iesISIIOTCS OCHOBHBIE 11e/TM M3yueHus GU3UKU Ha ypOBHE CpeJHero o0Iero
oOpa3oBaHUsl, T/IaHUPYyeMble pe3y/bTaTbl OCBOEHUsI Kypca (PM3UKU: JTMYHOCTHEIE,
MeTaripeiMeTHbIe, TIpeiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no ¢u3uKe BKIOUAET:

e T[UIaHUpYyeMble pe3yJ/ibTaThl OCBOeHUs Kypca (PM3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjaM 00yueHus;

e cojiep>kaHue yuebHoro npeaMeTta «®u3rKa» 10 roZiaMm 00yueHusl.

dusmKa Kak Hayka O HauOosiee 0OIIMX 3aKOHAX MPUPOJbI, BBICTyMas B
KauecTBe yueOHOro mpejiMeTa B IIIKOJIe, BHOCUT CYLeCTBEHHbIN BKJIaZl B CUCTEMY
3HaHUM 00 oKpy»KatomieM Mupe. LIIKOMbHBIN Kypc GU3MKK — cCcTeMO0Opa3yroLuil
JJIsI eCTeCTBeHHO-HAaYUHBIX YUeOHBbIX TTpPeIMeTOB, TMTOCKOJIbKY (hH3nuecKre 3aKOHBI
7ie)KaT B OCHOBE TIPOIIECCOB M SIBJIEHWM, HW3y4daeMbIX XHMHeH, Ouosoruei,
¢busnueckoi reorpaduer M acTpoHomued. Mcmosib30oBaHWME W aKTHMBHOE
npuMeHeHre  (U3UUECKUX 3HAHWM  Ompeje/sieT  XapakTep M pa3BUTHe
pa3HOOOpa3HbIX TEXHOAOTUM B cdepe HSHEPreTHKU, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TO/y4eHUs] HOBBIX MaTepuasnoB C 3aZlaHHbIMU CBOWCTBAMU U [IPYTHX.
N3yyeHne (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBaHHE eCTeCTBEHHO-
HayyHOW KapTHHBI Mupa oOydaroluxcsi, B (OpMUpPOBaHUE YMEHWM TMPUMEHSITh
Hay4HbIN MeTO/| TIO3HAHUS TPH BBITIOJTHEHUH UMY yUeOHbIX UCC/IeI0BaHUM.

B ocHOBy Kkypca (u3uKd A1 YPOBHS cpefHero o0iiero oOpa3oBaHUs
TOJIOKEH psAf WJel, KOTOpble MO)XHO pacCMaTpuBaTh KaK TIPUHLUIBI €ro
TIOCTPOEHUSI.



Hoes yenocmHocmu. B COOTBETCTBUU C Hel KypC SIBJISIeTCS JIOTUUECKU
3aBepIIEHHBIM, OH COJEP>KUT MaTepuaa M3 BcexX pas3fiesioB (hU3MKH, BK/IHOUAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B cOOTBeTCTBMM C Hell MaTepuan Kypca (U3UKU
00BeiMHEH BOKPYT (GU3NUeCKUX Teopuil. BeaymmMm B Kypce sBIISeTCS
dbopMUpoBaHUe TpeACcTaBAeHUM O CTPYKTYPHBIX YPOBHSIX MaTepuM, BellecTBe U
moJie.

Hoes eymanHumapuszayuu. Eé peanusauus TipejroJsiaraeT HUCIOJb30BaHUe
T'YMaHUTApHOTO TIOTeHIMana (PU3nueckoil HayKd, OCMbIC/eHUe CBSI3M DPa3BUTHUS
¢busvku C pa3BuTHeM OOIecTBa, a TakkKe C MHUPOBO33pPeHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYeCKUMHU MpobieMamu.

Hoess npuknaouoli  HanpaeneHHocmu. Kypc ¢usuku  mnpeprnonaraet
3HaKOMCTBO C IIMPOKUM KPYIOM TeXHUUECKUX U TeXHOJOTHUYeCKUX TMPUI0KeHUN
W3yUeHHbIX TeOpHI 1 3aKOHOB.

Hoess 3Kono2usayuu peanusyeTcsi TMOCPeACTBOM BBeJEeHUsI 3JIEMEHTOB
CojJiep)KaHusi, TIOCBSIIIEHHBIX JKOJIOTUYECKMM Tpo0sieMaM COBPEeMEeHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEXHUKU W TEXHOJOTMM, a TakKe 00CYXAeHHs
npobJieM palioHa/ILHOTO TIPUPOZOTII0/Ib30BaHUS U 9KOJIOTMUeCKOM 6e301acHOCTH.

Crep>KHeBLIMH 3JIeMeHTaMH Kypca (U3WKA Ha YpPOBHe CpefiHero o0Iiero
oOpa3oBaHUs SIBASIOTCS (Pu3myeckue Teopuu ((popMUpOBaHWe Tpe/CTaBAeHUN O
CTPYKType MOCTpoeHus (pM3U4YecKOr TeopuH, poju (hyH/aMeHTalbHbIX 3aKOHOB U
TIPDUHIIMIIOB B COBPEMEHHBIX TpeJCTaB/leHUsIX O TIpupojle, T'paHMIlAX
TIPUMEHUMOCTH TeOpui, i OINWCAHUS eCTeCTBeHHO-HAyUYHbIX SIBJIEHUA U
TIPOLIECCOB).

CucTeMHO-ZeSITeIbHOCTHBIM TOAX0J B Kypce (DU3MKMU peanu3yeTcsi Tpexze
BCEro 3a CYET OpraHu3alluM 3KCIepUMEHTa/bHON [lesATeTbHOCTH 00yJaroIuxcs.
Ins  6Ga3oBOro ypoBHS Kypca GHU3UKM — 3TO HCIO/Jb30BaHUE CUCTEMBbI
(bpoHTaNbHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U jabopaTropHbiX pabor,
KOTOpbIe B TporpaMme 1o (pu3uke oObeAWHEHbI B OOIIMN CMUCOK YUeHUUeCKHUX
TIpaKTUYeCKUX paboT. BhijenieHre B yKa3aHHOM ITiepeuHe J/iabopaTOpHBIX paboT,
MPOBOJIUMBIX 7T KOHTPOJII M OL|eHKHU, OCYII[eCTB/SIeTCS  y4YaCTHUKAMU
oOpa3oBaTe/bHOTO IIpollecca MCXOAsS U3 O0COOeHHOCTeH IIJIaHWUPOBAaHUS M
ocHaileHWs: KabuHeta ¢usuku. Ilpu 3TOM oOecrieuriBaeTCsi  OBJaZieHUe
00yuarolMMHUCsT YMEHHsSIMUA TIPOBOAUTb KOCBEeHHble W3MepeHHs, HCC/ie[OBaHUS
3aBUCMMOCTeN (DU3MUeCKMX BEeJIMUMH U TIOCTAaHOBKY OIIBITOB TI0 TIPOBEpKe
TIpe/I/IO>KeHHbIX THUTIOTe3.

Bonbilloe BHUMaHWE Y/essieTCs peLIeHW0 pacyéTHbIX W KadyeCTBEHHBIX
3ajiau. [Ipy 3TOM f/Ig pacuéTHBIX 3a/iau TIPUOPUTETOM SIBJ/ISIFOTCS 3aJjauM C SIBHO
3a/]JaHHOM (PU3HMUeCKON MO/Ie/IblO, TT03BOJISIIOIIIYE TIPUMEHSITh 3yUeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK W3 OAHOr0 pa3jena Kypca, TaKk M WHTETPUPYs 3HaHUS W3
pa3HbIX pa3jenoB. [ KaueCTBeHHbIX 3a/lau MPUOPUTETOM SIBJISIIOTCS 3aJjaHUs Ha
o0bsicHeHUWe TIpoTeKaHUsl (H3MUEeCKUX SIBJIEHWM W TIPOLIECCOB B OKpY’Karoilei
’KU3HH, TpeOyroiye BbiOOpa GHU3UUECKOWM MOJAeTH AJjisi CUTYal[dd IPaKTHUKO-
OpPHEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBUM C TpeboBanusimu @GI'OC COO K MaTepuanbHO-
TeXHHUYEeCKOMY oOecrieueHMIo yueOHOro 1ipoiiecca 0a30BbIii ypOBEeHB Kypca
¢u13MKM Ha YPOBHe cpefiHero o01ijero o6pa3oBaHusi JO/DKEeH U3yUuaThCs B yC/IOBUSIX
rpeMeTHOr0 KabuHeTa (DM3WKH WM B YC/JIOBUSX WHTErPUPOBAHHOIO KaOWHeTa
IIpeIMETOB eCTeCTBEHHO-HAayYHOro LWKia. B kKabuHeTe (QU3UKU [JO/DKHO OBITH
HeoOxoguMoe JlabopaTopHOe 000pyJoBaHWe [Jisi BBITIOJHEHWS] yKa3aHHBIX B
rporpaMMe 10 ¢u3MKe yuyeHUUeCKUX TPaKTUUeCKUX paboT U eMOHCTpaI[MOHHOe
obopyioBaHue.

IleMoHCTpallMOHHOe  000OpyJoBaHWe (GOPMHpPYeTCSI B COOTBETCTBHUM C
MIPUHLIATIOM MHHUMAa/IbHOM  OCTaTOYHOCTH U obecrieurBaeT IOCTaHOBKY
TepeurC/IeHHbIX B TIporpaMMe 10 (u3MKe KIIIOUeBbIX JIeMOHCTpAI[Uil [Jis
WCC/IeJOBaHUST  M3ydaeMbIX SIBJIeHWA W TIPOL[ECCOB, SMITMPUYECKUX U
(byHIaMeHTaIbHbIX 3aKOHOB, UX TEXHUUECKHUX PUMEHEHHH.

JlabopaTopHOoe 000py/0BaHUWe IS yUYeHUUeCKMX TIPaKTHYecKUx paboT
dbopMUpyeTcss B BH/Ie TeMaTHUeCKHX KOMILUIEKTOB M 00ecIieurMBaeTCsi B pacuére
OJJHOTO KOMIIJIeKTa Ha [ByX oOydvarommxcsi. TemMaTHdeckue KOMIIIEKThI
nabopaTopHOro 000py/0BaHUS JOJ/DKHBI OBITH TIOCTPOEHBI HAa KOMILJIEKCHOM
WCTIO/Tb30BaHWU aHAJIOTOBBIX W LIM(PPOBBIX MPHUOOPOB, a TaKKe KOMIIbIOTEPHBIX
H3MEePHUTe/IbHBIX CUCTEM B BH/Ie IUGPOBLIX TabopaTopuii.

OCHOBHBIMHU Le/IIMU U3ydeHust (r3UKH B 00111eM 06pa30BaHUM SIBJISTFOTCS:

e (QopmupOBaHMe WHTepeca W CTpemJyieHHsI OOyuarol[uXCsi K HayuHOMY
W3yUYeHUI0 TIPUPO/bl, Pa3BUTHE WX WHTE/JIEKTYalbHBIX W TBOPUYECKHX
CII0COOHOCTe;

e pa3BUTHeE TIPeJCTAB/IEHN 0 HAYYHOM MeToZie TI03HaHUsS U (OpMHUPOBaHHe
HCCIe[IOBATe/TbCKOTO OTHOILIEHHS K OKPY KalOIUM SIBJIEHUSIM;

e (QopmMHpOBaHHE HAyUyHOTO MHMPOBO33peHHUsI KaK pe3y/jbTaTa U3yueHUs
OCHOB CTPOEHHSI MaTepuH U (HyHAaMeHTaIbHBIX 3aKOHOB (PU3UKY;

e (QopmupoBaHre yMeHWM OOBSICHSATH SIBJI€HHS C  HCIOJJb30BaHUEM
bu3MUeCKHX 3HAHUM U HayUHBIX JJ0Ka3aTe/IbCTB;

e (QopmupoBaHUe TpeACTaB/IeHHUN O POaU (U3WKU [Jisi Pa3BUTHSA APYTUX
eCTeCTBeHHbIX HayK, TeXHUKH U TeXHOJIOTHH.

HocTkeHre 3TUX Liesied o0ecrieunBaeTCsl pellieHreM CJIeAyIONMX 3a/ay B

nipoljecce u3yueHusi Kypca ¢GU3MKU Ha ypOBHe cpeZiHero obiilero o6pa3oBaHUs:



e TIpyoOpeTeHHe  CHUCTeMbl  3HaHMM 00  oOmmx  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJEKY/ISIPHYI0 (U3UKY, 5/IeKTPOJMHAMHUKY, KBAaHTOBYHO (HU3UKY U
3JIeMeHTbI aCTPO(PU3VKY;

o ¢dopMUpOBaHHME YMeHUM TpPUMEHSTh TeOpeTUUecKue 3HaHus IS
00BsicHeHUs] (PU3MUECKUX SBJAeHUA B TpUPOJe U [AJid TIPUHATHSA
MPAaKTUUECKUX pellieHUH B MOBCEIHEBHOU >KU3HU;

e OCBOEHHWe CIOCOOOB pellleHHs Pa3/IMYHBIX 3a/lau C $BHO 3aZlaHHOMN
¢u3uueckol MoJenblo, 3aZady, Mo/pa3yMeBalIIUX CaMOCTOSTE/bHOEe
co3fiaHue (pU3nUecKor MoZiesi, afileKBaTHOM YCJIOBUSIM 3a/lauu;

e TIOHMMaHWe (PU3NUECKUX OCHOB U TIPUHIIMIOB [IeHICTBUSI TeXHUUECKHUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BJIMSHUS Ha OKPY>KakOLLYIO
cpeny;

e OBJIa/leHMe MeTO/aMU CaMOCTOSITE/IbHOIO TJIAHUPOBAHUSI U TIPOBeAEHUs
(M3UUeCKMX SKCIEepUMEHTOB, aHaau3a W MHTeprpeTalyuyd WHGOpMaLuy,
onpe/ie/ieHUst JOCTOBEPHOCTU MOJyYeHHOTO Pe3y/IbTara;

e CO3/laHUe YCJIOBUM [Jisi PAa3BUTHSI YMEHUM TIPOEKTHO-UCC/Ie0BaTe/TbCKOM,
TBOPUYECKOU [1eATe/TbHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIM ypOBeHb) Ha YPOBHE CpegHEero oOIIero
obpa3oBanus otBoauTcs 136 vacoB: B 10 kKmacce — 68 uacoB (2 yaca B HeJjeni0), B
11 knacce — 68 yacoB (2 uaca B HeZieJt0).

[Tpeasaraemblii B mporpamMme T0 GHU3MKe TiepeueHb j1abOpaTOPHBIX U
MIPAKTUUECKUX paboT SBISeTCS pPeKOMeH/OBaHHBIM, YUHTe/b JejlaeéT BbIOOP
TIpoBeJieHUsT 1ab0paTOpHBIX pPabOT W OIBITOB C YYETOM HWHAWBHAYATbHbBIX
0CcoOeHHOCTel 00yJaroIIuXCsl.



COAEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®usuka 1 MeTObl HAYUYHOI'0 IO3HAHUSA

®u3nka — Hayka O mnpupoge. HayuHble mMeTOAbI MO3HAHUSI OKPY>KArOLLero
mupa. Ponb >SKcriepuMeHTa W TeOpUM B TIPOLieCCe TO3HAHUSI TPUPOJBI.
OKCrepuMeHT B (hr3UKe.

MopenupoBaHue (PU3NUeCKUX sIBJeHWM U TiporjeccoB. HayuHble THIOTe3bI.
®u3nyeckre 3aKOHbl U TeOpuHd. ['paHULIbl IPUMEHUMOCTH (DHU3UUYECKUX 3aKOHOB.
[IpUHLIUIT COOTBETCTBUS.

Posib 1 mMecTo (U3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAYUHOM KapTHHBI
MUpa, B MPaKTUUYECKOU [leITeIbHOCTH JIFOZeH.

LemoHcmpayuu

AnHanoroBele ¥ I[UGPOBbIE W3MepHUTe/bHbIE TMPHOOPBI, KOMITbIOTEPHBIE
JaTYMKHU.

Pa3pen 2. MexaHHKa

Tema 1. Kunemamuka

Mexanuueckoe ABwKeHHe. OTHOCUTETBHOCTh MEXaHUUECKOTO [IBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[TepemelileHre, CKOpPOCTb (CpefHsiA CKOPOCTb, MIHOBEHHasi CKOPOCThb) W
YCKOpEHHEe MaTepuaJbHOM TOUKM, UX MPOEKIMM Ha OCHA CUCTeMbl KOOp/WHAT.
CroxkeHue repeMellieHr U CII0’KeHre CKOPOCTeM.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsIMO/MHelHOoe JBWKeHUe. ['paduku
3aBUCMMOCTU KOOp/IMHAT, CKOPOCTHU, YCKOpeHMs, TIyTU U I[epeMelleHus
MaTepyuaJibHOW TOYKU OT BPEMEHHM.

CBob6o/iHOe Ma/ieHre. Y CKopeHre CBOOO/THOTO IMa/|eHusl.

KpuBonvHenHoe  ABWXKeHHe. [IBW)KeHHMe  MarepuaqbHOW TOUKM  T10
OKPY>KHOCTHU C TIOCTOSIHHOM 10 MO/IY/TF0 CKOPOCTBIO. YT/I0Basi CKOPOCThb, JITMHEHHasl
ckopocTh. [Teprog 1 uacToTta obpaiijeHus. [leHTpocTpeMHTe/TbHOE YCKOPEHHe.

TexHWueckue yCTPOMCTBA M MPAKTAYECKOe TIPUMEHeHue: CIUJOMeTp,
JIBWDKEHUE CHapsi/IOB, LIeTIHbIe U peMEHHbIe Mepejau.

LemoHcmpayuu

Mopenb cucTembl OTCUETa, WITFOCTPALUsi KWHEMAaTUYECKUX XapaKTePUCTUK
JIBIDKEHUSI.

[TpeoOpa3oBaHye ABMKEHHH C UCTI0/Ib30BaHHUEM MPOCTBIX MEXaHU3MOB.

[TageHuvie Tes1 B BO3JyXe U B pa3pe>KeHHOM TTPOCTPAHCTBE.

HabstojeHre BWKEHUSI Teyia, OpOIIeHHOTO TIOJ, YI7I0OM K TOPHU30HTY U
TOPU30HTaIBHO.



M3mepeHne yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HarnpaBnieHne CKOpOCTH TP ABUKEHWH T10 OKPY>KHOCTH.

YueHuueckuli s3kcnepumeHm, 1abopamopHbie pabombi

/3yueHne HepaBHOMEPHOTO [BW)KEHHUS C LeJIbI0 OIpefiesieHdss MIHOBEHHOU
CKOPOCTH.

VccnenoBaHre COOTHOLIEHUS MeEXAY MOYTIMH, IPOUJEHHBIMM TeoM 3a
roc/iefioBaTe/lbHble  paBHble TIPOMEXYTKU BpPEMEHUM T[PU PaBHOYCKOPEHHOM
JBIKEHWH C HaYa/IbHOWM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne IBWKeHUS LLIapUKa B BA3KOU KUIKOCTH.

M3yueHue [BWKeHUs Tesa, OpollIeHHOT0 TOPU30HTATBHO.

Tema 2. Junamuka

[lpunuun  otHocutensHOCTU — ['amunes.  IlepBeii  3akoH — HbroToHa.
VHepuyaibHble CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHimn cynepno3unmu cui. Bropout 3akoH HberoToHa
[/1s1 MaTepraibHOM TOYKU. TpeTui 3aKoH HbrOTOHA /7151 MaTepraibHBIX TOUEK.

3aKOH BceMHpHOro TtaroteHus. Cuia TsbKecTd. IlepBasg KocMHUueckas
CKOPOCTb.

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

Tpenue. Bugbl TpeHus (TOKOsI, CKObXeHus, KaueHusi). Cuna Tpenust. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKeHUs] U cujla TpeHus 1okosi. KosdhduiimeHT TpeHusl.
Cwuia cOnpoTHUB/IeHUS NIPU IBW)KEHWH TeJjla B )KUJKOCTHU WU rase.

[MocTymaTesibHOe U BpalljaTesbHOe ABM)KeHHe abCO/MI0THO TBEPAOTO Tea.

MoMeHT Cubl OTHOCUTE/IbBHO OCH BpalleHus. Ilmedyo cumbl. YcioBus
paBHOBeCHs TBEpPOro TeJia.

TexHWuyeckue yCTPOMCTBA M TPaKTHYeCKOe MpPUMEHEeHHe: TOALIUITHUKH,
JIBIDKeHHe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fBneHue uHepLUK.

CpaBHeHMe MacC B3aUMOIeUCTBYIOLLINX TeJl.

Bropou 3akoH HbroTOHa.

N3mepenue cul.

CroxeHue CUIL.

3aBUCUMOCTb CUJ/IbI YIIPYTOCTH OT Ae(opMaryi.

HeBecomocts. Bec Tesa npu yCKOpeHHOM MOABEMe U Ta/leHUH.

CpaBHeHMe CUJT TPEHUS TTOKOs, KAUeHUsI U CKOJIbXKEeHUSI.

YcnoBust paBHOBecus TBEPAOIo Tesa. Bkl paBHOBeCHs.

YueHuuecKull 3kchepumeHm, 1a6opamopHble pabomnbl

N3yueHue ABWKeHUs1 OpycKa M0 HaKJIOHHOM TJIOCKOCTH.



VccnemoBaHve 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U
pe3srHOBOM obpasiie, OT Ux ZedhOopMariyH.

WccnenoBaHve yC/IOBUM paBHOBECUS] TBEDAOrO Tejla, HMEROLEro OCh
BpallleHUs].

Tema 3. 3akOHbI COXpAHeHUs1 8 MeXAHUKe

My ibC MaTepyaJbHOW TOUKU (Tesia), CUCTeMbl MaTepUalbHbIX TOYEK.
MnyibC CUMBI U W3MEHEHWe UMITyJbCa Tesa. 3aKOH COXPaHeHWs MMITYJIbCa.
PeakTHBHOE [IBW)KEHUE.

PaboTa cusibl. MOIITHOCTD CHJIBI.

KuHeTnueckass SHepPrysi MaTepuaqbHOW TOUKA. TeopemMa 00 W3MeHeHUU
KUHETUYECKOU SHEePruHu.

[ToTeHuManbHast HEeprusl. [ToTeHuManbHast SHEeprust yIpyro
nedOpMUPOBAaHHOW  TIPY>KWHBI.  [loTeHI[MaNbHasg ~ JHEPryus Tefda  BOW3U
TOBEPXHOCTH 3eMJIH.

[loTeHI[Ma/ibHBIE W HeMNOTeHL[Ma/IbHble  CHUJIBI. Cesi3b  paboThI
HeroTeHLMalbHbIX CWJ C U3MEeHEeHHeM MeXaHWYeCKOW SHepruu CUCTeMbl Tesl.
3aKOH COXpaHeHUs] MeXaHUUeCKOU SHePryu.

Ynipyrue v Heynpyrve CTOJIKHOBEHMUS.

TexHUuyecKue yCTPOMCTBA M TIpaKTUUeCKOe MNpUMeHeHHe: BOJOMET, KOIEp,
TPY>KUHHBIV TUCTOJIET, IBU)KEHUE paKeT.

LemoHcmpayuu

3aKOH COXpaHeHWs UMITYJIbCa.

PeakTHBHOe [IBI>KEHUeE.

[Tepexoz rOTeHI[MATBHOM YHEPTHUY B KHHETHUECKYIO M 0OpaTHO.

YueHuueckuli s3xcnepumeHm, 1abopamopHble pabombl

M3yueHne abCO/MIOTHO HEYNPYTOro yjapa C MOMOIIbI0 ABYX OJJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue CBsi3d pabOThI CUIBI C U3MEHEHHUEM MeXaHWUeCKOW SHepruu
TeJla Ha MpUMepe pacTshKeHUsI pe3MHOBOT0 XKI'yTa.

Pa3pen 3. MonieKkyisipHas (pu3nKa 4 TepMOAMHAMMKA

Tema 1. OcHO@bl MO/1eKy/ISIPHO-KUHemuuecKoll meopuu

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwkeHue. [Iuddy3us. XapakTep IBWKEHUS U
B3aMMO/IeICTBUSI YaCTHI| BelllecTBa. Mojie/id CTPOEHUs Ta30B, >XUJKOCTEN W
TBEP/BIX Tell U 00BsICHEHWE CBOMCTB Bell[eCTBa Ha OCHOBe 3THX Mojesieii. Macca u
pa3mepsl MosiekyJ1. KonmuecTtBo BeltjectBa. [ToctossHHas ABorazpo.

TenmoBoe paBHOBecue. Temriepatypa u eé usMmepenue. lllkana Temmneparyp
Lenbcus.



Mopens upgeanbHOro ras3a. (OCHOBHOe  ypaBHEHME  MOJIEKYJISIPHO-
KUHEeTUYeCKOW TeOopur HJeasbHOTO Tas3a. AOco/iroTHas Temriepatypa Kak Mepa
cpefiHeN KHWHETUUeCKOM SHepruy TelsiOBOro /BWXeHus dacTtul rasza. [llkama
TemriepaTyp KenbBuHa. ['a30Bble 3aKOHBIL. YpaBHeHHe MeHzeneeBa—KianepoHa.
3akoH [lanbToHa. M3omporeccsl B uzieasbHOM rase C MOCTOSIHHBIM KOJIMUeCTBOM
BelllecTBa. ['padmueckoe TipeACTaBieHUe M30IPOLIECCOB: M30TepMa, M30X0pa,
n3o0apa.

TexHUUueCcKue yCTPOMCTBA W MPAKTAUECKOe TpUMeHeHue: TepMOMEeTp,
bapomeTtp.

LemoHcmpayuu

OnbIThl, AOKa3bIBalOLUe [UCKPETHOe CTPOEHWe BelecTBa, Qororpapuu
MOJIeKYJl OpraHUYeCKUX COeJMHEHUN.

OmnbITbI IO AU HY3UH XKUAKOCTEN U ra30B.

Mogenis 6pOyHOBCKOTO [IBHKEHUSI.

Mopesnb onbita [TepHa.

OnbITHI, JIOKa3bIBaKoOII1e CyLL[eCTBOBaHUE MeXKMOJIEKYJIIPHOTO
B3aHMO/IeCTBUSI.

Mogesnb, WTIOCTPUpPYOILias MPUPOAY AaBjieHUs ra3a Ha CTeHKU COCyZa.

OmnbIThl, WUIKOCTPUDPYIOLLYE YpDaBHEHWe COCTOSIHUSI WJeajJlbHOTO — rasa,
V30TPOLIeCCHI.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombi

OrnpefeneHvie MacChbl BO3/yXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHUHr
00BEMa KOMHATHI, JaB/IeHUsI U TeMIiepaTyphl Bo3/lyXa B Hell.

VccnepoBaHre 3aBUCMMOCTH MeXX/ly ITapaMeTpamMu COCTOSTHUS Pa3pekeHHOro
rasa.

Tema 2. OcHoebl mepmMoOOUHAMUKU

TepMoauHaMUuecKasi cucteMa. BHyTpeHHsIsi S5HEpPrusi TepMOJAWMHAMUYECKOU
CUCTeMbI U CTIOCOObI eé m3meHeHUs. KommuecTBO TeTuioThl M paboTa. BHyTpeHHSsIs
SHEpPrusi  OJHOATOMHOTO  HWJeaqbHOro  rasa. Buael  Temonepenauu:
TeIJIONPOBOAHOCTb, KOHBEKLUS, U3/lydeHre. Yle/ibHasi TerIOéMKOCTb BellleCTBa.
Ko/muecTBO TeruioTel Mpy Terionepejayve.

[Tonsitrue 06 aauabaTHOM mpouecce. [lepBbili 3aKOH TePMOAWHAMUKHU.
[TpumeHeHMe TIepBOr0 3aKOHa TepPMOJWHAMHUKM K u3orpoueccaMm. ['paduueckas
WHTepIipeTaLys paboTk rasa.

Bropoii 3akoH TepmojuHamMHKH. HeoOpaTMMOCTb TIpPOLIECCOB B TPUPOJE.

TeryioBble  MailvHbl.  [IpUHLMIOBI  [A€MCTBUST  TEIVIOBBIX  MallWH.
[TpeoOpa3oBaHusl SHEPTUU B TeIVIOBBIX MallliHax. Ko3dduiveHT T10/e3HOrO
JleicTBUSI TeruioBoM MaimHbl. Llukn KapHo U ero Ko3(bHIMEHT I10e3HOro
JeNCTBUsI. DKOJIOTUYeCKHe TIP00/ieMbI TeTjI09HePreTHKY.



TexHWuecKre yCTPOMCTBA U IpakKTUYeCKOoe TIPUMeHeHWe: [IBUraTeslb
BHYTPEHHEer0 CropaHusi, ObITOBOI X0JOJU/IbHUK, KOHJULIMOHEP.

LemoHcmpayuu

3MeHeHre BHYTpeHHeW 3Heprud Tejia TIPYU COBepIIeHUM pabOThI: BbUIET
npobku U3 OyTHIIKM TIOJ, AeWCTBHEM C)KaTOro BO3/yxa, HarpeBaHWe 3¢upa B
NaTyHHOU TpyOKe MyTéM TpeHusi (BUJe0eMOHCTpaLUs).

Vi3MeHeHWe BHYTpeHHEHN SHepruM (TeMIiepaTyphl) Tejla Ipy Tervionepejave.

OnbIT 1O aAuMabaTHOMY pacIIMpPeHHI0 BO3Ayxa (OMBIT C BO3ZAYIIHBIM
OTHHBOM).

Mopgenu napoBoii TypOuHBI, IBUTaTe sl BHYTPEHHET0 CropaHUsi, peaKTUBHOTO
JBATaTeJIs.

YueHuueckuli 3xcnepumeHm, 1ab6opamopHble pabombil

V3MepeHue y1e/TbHOM TETUIOEMKOCTH.

Tema 3. Aepecamuble cocmosiHus geujecmea. Pazoeble nepexoobl

[Tapoobpa3oBaHue U KOHAeHcarus. VcriapeHue u KureHue. AOCOIOTHas U
OTHOCHTe/bHAasl BJI&KHOCTh BO3Ayxa. HaceblmleHHbld nap. Y/enbHass TeIuioTa
napoo6pa3oBaHUsl. 3aBUCHUMOCTb TeMITepaTypbl KUIEeHUs OT J1aB/IeHusl.

TBéppoe Teno. Kpucranivueckre U aMop(Hble Tena. AHU30TPONUSI CBOMCTB
KpycTa/uioB. JKuzkue Kpuctauibl. CoBpeMeHHble Martepuanbl. [lynaBreHve u
KpUCTas/iu3alus. Y enbHasi TerioTa raasieHus. Cyomumariysi.

YpaBHeHUe TeryIoBoro OanaHca.

TexHUYeCcKue yCTPOMCTBA M IIpaKTUUeCKOe IpUMeHeHWe: TUIPOMeTp U
TICUXPOMETP, KaJOPUMeTpP, TEXHOJIOTHUHU TMOIyUYeHUsI COBPEMEHHBIX MaTepUasioB, B
TOM UHCJIe HAHOMaTepraaoB, U HAHOTeXHOJIOTUH.

Lemoncmpayuu

CBoKCTBa HaChIILeHHbIX [1apOB.

KuneHnue npy MOHW>KeHHOM /1aBJIEHUU.

Crioco6bI M3MepeHust BJIaKHOCTH.

HabmtoieHre HarpeBaHUs U TUIaB/IeHUsl KPUCTa//TMUeCKOTro BellleCTBa.

JemMoHCTpaLys KpUCTauios.

YueHuuecKuli 3KkcnepumeHm, 1abopamopHble pabombl

V3MepeHre OTHOCUTETbHOU BJIAXKHOCTH BO3/lyXa.

Pa3pgen 4. JneKTpoguHaMuKa
Tema 1. Dnekmpocmamuka
OJieKTpr3alus Tesl. OJIeKTPUUeCKUU 3apsif. [IBa BHJA 3/1€KTPUUECKUX
3apsiioB. [IpOBOJHUKM, AW3MEKTPUKU W TIOJYTIPOBOJHUKUA. 3aKOH COXpPaHEHUs
57IEKTPUYECKOr0 3apsijia.
B3aumogerictBue 3apsifoB. 3akoH KysioHa. ToueuHbIM 371€KTPUYECKUM 3apsi/,.
OiekTpruueckoe T1ione. HanpsykéHHOCTb  3/IeKTPpUUYECKOTro mMoJisgd.  [IpuHuummn



CyTIepIIO3ULIUM 3/IEKTPUUYECKUX MoJier. JINHUY HarpsoKEHHOCTU 3/IeKTPUUYECKOTO
TOJIS1.

PabGota cwn  asmeKkTpoctathueckoro  mons.  [loTeHimwman.  PasHocThb
MOTEeHI[Ma/IoB. [IpOBOAHUKYM U [AMSNEKTPUKU B 3JIEKTPOCTAaTUUECKOM TIOJIe.
HusnekTpruecKasi IPOHULIAEMOCTb.

DJIeKTPOEMKOCTb. KoHZeHCcaTop. DMeKTPOEMKOCTh MJIOCKOr0 KOHZEeHcaTopa.
OHeprus 3apsyKeHHOT 0 KOH/ieHcaTopa.

TexHUUyecKue YCTPOWMCTBA M TIPAKTUUECKOe TIPUMEHEHMe: 3JIeKTPOCKOII,
9/IEKTPOMETpP, 3JIeKTPOCTaTHUecKasi 3all[iTa, 3a3eMJ/IeHHe 3JIeKTPOrpHOOopOB,
KOH/IEHCAaTOp, KOMUPOBAJ/IbHBIW anrapar, CTPYHMHBIN TIPUHTEP.

LemoHcmpayuu

Y CTpoUCTBO U IPUHLIUI JIeMCTBUS 3/IEKTPOMETpa.

B3anMo/ielicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTprUUeCcKoe T10/1e 3apshKeHHbBIX TeJl.

[IpOBOIHUKHU B 3/IEKTPOCTAaTUUECKOM T10JIE.

DJIeKTpOCTaTUUeCKasi 3alluTa.

W3/IeKTPUKU B 3/IEKTPOCTaTUUECKOM TI0JIe.

3aBUCUMOCTb  3JIBKTPOEMKOCTHA TUJIOCKOTO KOHJeHCatopa OT IUIOLIaAx
TM/IaCTHH, PACCTOSIHUSI MEXXAY HUMU U [AU3IEKTPUUYECKOW MPOHULIAeMOCTH.

OHeprus 3apsyKeHHOT 0 KOH/leH caTopa.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOH/IeHCaTopa.

Tema 2. ITocmosiHHbIll 3/1eKmpuyecKuli mok. ToKu e pazauuHbIX cpedax

ONeKTPUYECKUA TOK. YCJOBUSI CYIIECTBOBaHHUSI 37€KTPUYECKOTO TOKa.
Wcrounuku Toka. Cuna Toka. [1oCTOsIHHBIN TOK.

Hanpsikenue. 3akoH OMa /11 yyacTKa Lieru.

OJIeKTpUYeCKoe COTpPOTHBJ/IEHUE. Y [eJbHOEe COMpPOTUB/IEHHE BelleCTBa.
[TocnenoBaTenbHOe, MapasiebHOe, CMELIaHHOe COeIMHeHKEe TIPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [Dkoyns—/leHua. MoIHOCTb
3/7IEKTPUYECKOTr 0 TOKaA.

OJIEKTPOABWIKYILIAsE CU/la U BHYTPEHHee COTMPOTUB/IEHWE MCTOYHMKA TOKa.
3akoH Oma /1/1s TTO/THOM (3aMKHYTOM) 3/IeKTPUYeCcKoU 1ieni. KopoTkoe 3aMbIKaHUe.

OJIEKTPOHHasi ~ MPOBOAUMOCTb  TBEPABIX  MeTalIOB. 3aBUCUMOCTh
COTIPOTHBJIEHUSI META/IJIOB OT TeMnepaTypbl. CBepXIPOBOAUMOCTb.

OeKTpUuecKrii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonynpOBOJHUKHU. CobcTBeHHast u TpYMeCHast TIPOBOAUMOCTb
T0/TyIpOBOAHUKOB. CBoliCTBa p—Nn-Tiepexoa. I1o/yrpoBoJHUKOBEIE TTPUOOPHI.

OJIeKTpUYEeCKMA TOK B pacTBOpax M pacilaBaX  3/J€KTPOJIMTOB.
OJIEKTPOJIUTUUECKAs AUCCOLMALUA. DJIeKTPOJIU3.



ONeKTpuueckKud TOK B ra3ax. CaMOCTOSITe/IbHbIM U HeCaMOCTOSATe/bHBIU
pa3psa. Mosnnus. [1na3ma.

TexHUuyeCcKue yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: amrepMmeTp,
BOJIbLTMETP, PpeOCTaT, WCTOUYHWKM TOKa, 3JIeKTpOHarpeBarTe/ibHbie TMPHUOOPHI,
3/IeKTPOOCBETUTE/IbHbIE TIPUOOPLI, TEPMOMETD COTIPOTHB/IEHUS], BAKYyMHbIN U0/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TIOTYTIPOBOJHUKOBBIM ANO/I, TaTbBAHUKA.

LemoHcmpayuu

V3mepeHre CU/IbI TOKA U HallpPSDKEHUSI.

3aBUCHUMOCTb COTIPOTUB/IEHUS L[AIWH/PUYECKUX TTPOBOJAHUKOB OT [IJTUHBI,
T/IOLa/IA TTOTIEPEUHOr0 CeUeHUsI U MaTepuara.

CMelllaHHOE CoeZIMHEHNE NMPOBOJHUKOB.

[Ipsimoe w3MepeHMe 31eKTPOABWXKYIIeW cuibl. KOpOTKOe 3aMblKaHHe
raJibBaHMYeCKOro 3jieMeHTa U OLleHKa BHYTPEHHET0 COMPOTUB/IEHUSI.

3aBHUCHMOCTb COMTPOTUB/IEHHSI METAJI/IOB OT TeMIIepaTyphl.

IIpoBOAUMOCTE 3/IeKTPOJIUTOB.

VckpoBoW pa3psiJi ¥ MPOBOJUMOCTb BO3yXa.

O[HOCTOPOHHSIS MPOBOAUMOCTD AUO/a.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbi

M3yueHne CMeIIaHHOTO COeJUHEHUS Pe3UCTOPOB.

V3mepeHue 3/1eKTPOJBWXKYILEW CU/Ibl UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COTIPOTHBJIEHUSI.

HabmroeHue 3/1eKTposin3a.

MexnpegMeTHbIe CBA3U

N3yuenne Kypca ¢usmky 6a3oBoro ypoBHs B 10 Kacce OCYIIIeCTB/ISIETCS C
YU4ETOM COZiepKaTeNbHbIX MeXXIpeAMEeTHbIX CBsi3ed C KypcaMM MaTeMaTHKH,
Ouosioruu, XM, reorpadyy U TEXHOJIOTHH.

MescnpedmemHble noHsmusi, CBs3aHHble C W3yY€HHWEM METO/I0B HAayuyHOI'O
TO3HAHUs: siBJieHWe, HayuHbld (akKT, TurnoTesa, (pusnueckas BeIUYMHA, 3aKOH,
Teopwusi, HaOIOieHre, YKCTIePUMEHT, MO/ieTMPOBaHNe, MO/le/Tb, U3MepeHue.

Mamemamuka: pelleHVe CUCTEMbl ypaBHEHWM, JiMHeWHas (QYHKLUS,
napabona, runep6osa, ux rpadMKu U CBOMCTBA, TPUIOHOMeTpHUUECKHe (YHKIWU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOEe TOXK/eCTBO,
BEKTOPbI U UX MPOEKLIMU Ha OCU KOOPJVHAT, C/I0KEeHHEe BEKTOPOB.

Buonozus: MexaHnueckoe JBW)XeHHe B >XMBOU Mpupoje, aud@ysusi, ocMoc,
TeriI000MeH KMBBIX OpPraHM3MOB (BH/bI Terlionepeauu, TerjioBoe paBHOBECHE),
3/IeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPO/IE.

Xumusi: JUCKPETHOe CTPOEHME BeleCcTBa, CTPOeHHe aTOMOB Y MOJIEKYJI, MOJIb
BellleCTBa, MOJISIDHasi Macca, TeIJIOBble CBOWCTBA TBEPABIX Tes, >XUAKOCTEeU U



ra3oB, 3J/IeKTpUUECKUe CBOWCTBA METa/l/IOB, 3/I€KTPOJIMTAYECKAsl [UCCOLMallus,
rajibBaHUKa.

Ieoepachusi: BNaXXHOCTB BO3/lyXa, BETPbI, 0apOMeTp, TEPMOMETP.

TexHonoeus: TipeoOpa3oBaHKe ABWKEHWN C HCIO/Ib30BaHWEM MeXaHH3MOB,
y4éT TpeHUsi B TeXHUKe, TMOJIIUIMHUKA, HWCI0/Ib30BaHUWe 3aKOHAa COXpaHeHUs
MMITy/lbCa B TexXHUKe (pakeTa, BOAOMET W Jpyrue), [ABUrarejb BHYTPEHHEro
CcropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJIOZMIbHUK, KOHAUI[MOHED, TeXHOJIOTUN
MOJIyuyeHUs COBPEMEHHbIX MaTepuasoB, B TOM UMC/Jie HaHOMaTepuasioB, U
HAaHOTeXHOJIOTHH, 3JIEKTPOCTAaTHUecKas 3all[iTa, 3a3eM/ieHHe 3JIeKTPOrNprUO0opOB,
KCEepOoKC, CTPYMHBIN TIPUHTEP, 3/IeKTpOHAarpeBaTe/bHbIe nipubopkI,
3/IeKTPOOCBETUTe/IbHbIe TPUO0PHI, rabBaHUKa.

11 KI/TACC

Pa3pen 4. J1eKTpojHaMHKa

Tema 3. MazHumHoe nose. 3/1eKMpomazHUMHas UHOyKyus

[TocTostHHbIE ~ MarHUTHL.  B3aumopencTBHe  TIOCTOSTHHBIX ~ MarHWUTOB.
MarnutHoe Tmosie. BekTop MarHuTHOM WHAYKUMW. [IpyHIMO Cyneprno3uiuu
MarHATHBIX MoJied. JIMHUYM MarHuTHOM WHAYKUWW. KapThHa JIMHWUM MarHUTHOU
VHYKLWU 1107151 TIOCTOSIHHBIX MarHUTOB.

MarHuTHoe TIOJie TIPOBOJHMKA C TOKOM. KapTWHa /MHUKA UWHIYKLIUU
MAarHUTHOIO TIO/ISl JIMHHOTO MPSIMOrO TIPOBOJHUKA M 3aMKHYTOr'O KOJIBLIEBOTO
TPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmbIT JpcTena. BzaumopericTBre TPOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOJyJ/Ib U HaripaBJieHUe.

Cwua JlopeHija, eé Mo/ly/ib ¥ HarpaByieHue. [IBr)KeHUe 3apsyKeHHOUW YaCTULbI
B O/IHOPO/IHOM MarHUTHOM I11o/ie. Pabora cusbl JIopeHija.

SIB/leHe 3/1EKTPOMarHUTHOM WHAYKIUU. [IOTOK BeKTOpa MarHWUTHOMU
VHJYKLIUU. OJIEKTPOJIBWXKYILAs CWAa HWHJAYKIUU. 3aKOH 3J/IeKTPOMarHUTHOU
vHAyKuU @apazes.

BuxpeBoe 3/eKTpuueckoe T1iojie. OJIeKTPOABWKYLLasg CWla WHAYKLAU B
TIPOBOJHUKeE, IBMKYIL[eMCS ITOCTyIaTeIbHO B OHOPOAHOM MarHUTHOM I10J1€.

[IpaBusio JleHua.

VHAYKTUBHOCTL. fIB/eHHWe CaMOUHAYKLMU. OJIeKTPOJABWKYLLAsd CUJa
CaMOWH/YKLUU.

OHeprusi MarHUTHOT'O MOJI KaTYLIKH C TOKOM.

OJIEKTPOMAarHuTHoe TIoJIe.

TexHuueckue YyCTPOMCTBA M MpPaKTUUECKOe T[pPUMEHEHHe: T[IOCTOSTHHbIE
MAarHuThl, 3JIEKTPOMAarHwWThbl, 3/IEKTPOJBUraTe/b, YCKOPUTEU >SJieMEeHTapHbIX
YyaCTUL], UHAYKLMOHHAS T1eUb.



LemoHncmpayuu

OrnbIT OpcTea.

OTK/IOHeHUe 3/IeKTPOHHOI'O ITy4YKa MarHUTHBIM I10JIeM.

JInHUM WHAYKLUY MarHUTHOTO 10JIA.

B3auMozencTBue [ByX IIPOBOSHUKOB C TOKOM.

Cuna Amrepa.

HeiicTBre cuibl JIopeHLia Ha KOHBI 37IEKTPOJIUTA.

SBneHue 3/1eKTpPOMarHUTHOW UHYKLIWU.

IIpaBuso Jlenua.

3aBUCUMOCTb 3JIEKTPOABIIKYILEM CU/Ibl UHAYKLUM OT CKOPOCTU M3MeHEeHUs
MAarHuTHOI'O OTOKA.

SBeHre caMOMHYKIUH.

YueHuueckull 3xcnepumeHm, 1abopamopHble pabombil

V3yyeHrie MarHUTHOI'O I10JI1 KaTYILIKU C TOKOM.

VccnepoBaHue [1eMCTBYS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnemoBaHue siBleHUs 3JIeKTPOMarHUTHOW UHYKLIWU.

Pa3pen 5. Kosie0aHuA ¥ BO/IHBI

Tema 1. MexaHuuecKue U 3/1eKmMpoMazHuUmMHble KosaeoaHus

KonebatenpbHass  cuctemMa. CBoOOgHBIe — MeXaHMUeCcKHe  KosiebaHMs.
"apmoHnueckue Kosebanus. Ilepuoz, wacTtoTa, amrumdtyAa ¥ (asza KoseOaHUH.
[Tpy>XMHHBIN MasTHUK. MaTeMaTHUeCKU MasTHUK. YpaBHeHHEe rapMOHHUYeCKHX
Konebanwuii. [IpeBpailleHrie SHePTUU TIPU rapMOHHUYECKUX KOoeOaHUsIX.

KonebarenbHbiii KOHTYp. CB0OOZiHBIE 3/IEKTPOMarHWTHbIE KOje0aHWS B
W7iealbHOM KojiebaTe/lbHOM KOHType. AHAJIOTHSI MeXIy MeXaHUUYeCKUMH U
3/IEKTPOMarHUTHBIMA  KosieOaHussMu. Dopmyna TomcoHa. 3aKOH COXpaHeHHs
3HEepPIrvy B UjeasibHOM KoJyiebaTe/IbHOM KOHTYPE.

[TpencraBneHye 0 3aTyxarolux KoneOaHUsX. BbIHYKeHHbIe MeXaHUUYeCKre
Komnebanusi. Pe3oHaHc. BbIHYKZIeHHbIE 3/1eKTPOMarHUTHbIE KOJ/leOaHuUs.

[TepemenHbl TOK. CHHYCOWAQ/IBLHBIM I€peMeHHBIH TOK. MOIHOCTD
TIepeMeHHOTO TOKa. AMIUIMTYZHOe W [AeWCTBYIOIllee 3HaueHWe CH/Ibl TOKa W
HaTmpsDKeHVs].

Tpanchopmarop. TIpon3BoACTBO, Tepefiaua U MOTpeOeHNe 3/1IeKTPUUeCKOi
3Hepruu. JKOJIOTMYecKre PUCKW TIPU TIPOM3BOJCTBE 3/eKTpo3Hepruu. KysabTypa
WICTI0/Tb30BaHUs 3JIEKTPOIHEPTHH B TIOBCEJTHEBHOM »KH3HHU.

TexHUUeCKHWe YCTPOWCTBA W TIPAaKTUUECKOe TpUMeHEeHHe: 3/eKTPUUeCKUi
3BOHOK, FeHepaTop NepeMeHHOT0 TOKa, TMHUU 3/IeKTporiepe/iay.

Lemoncmpayuu

WccnenoBaHve TrapamMeTpoB KosiebaTesbHOM CUCTeMbl (TIPY’KUHHBIA WU
MaTeMaTU4yeCKUi MasiTHUK).



HabJttojeHne 3aTyXaroIux KoyieOaHMi.

ViccnemoBaHMe CBONCTB BBIHYKEHHBIX KOJIeOaHHH.

HabntoseHre pe3oHaHca.

CB00O0/IHBIE 37IEKTPOMarHUTHBIE KOe0aHusl.

OcuuiorpaMMel (3aBUCMMOCTU CUJIBI TOKA U HaNPSDKEHUsI OT BPEMEHU) [IJist
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHC TipyM T[0C/e0BaTe/IbHOM COeJUHEHUU pe3uCTopa, KaTyLIKU
VH/YKTUBHOCTH U KOH/|€HCaTopa.

Mopenb 1MHWY 371eKTporiepejaun.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombil

WccnenoBaHye 3aBUCUMOCTY TlepUO/ia MasbiX KojebaHUWM rpy3a Ha HUTU OT
JJTUHBI HUTU Y MacChl Ipy3a.

VccmenoBaHrve [epeMeHHOTO TOKAa B Lield W3 [0C/e0BaTe/IbHO
COeIMHEHHBIX KOH/IeHCaTopa, KaTyIIKU U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKIMpoMdazHUMHbIe 80/IHbl

MexaHnueckue BOJIHBI, yCI0BUSI pacnpoctpaHeHusi. I[lepuoa. CkopocTb
pacrpoCcTpaHeHusi W [JyIMHA BOJIHBL. [lomepeuHble ¥ MPOJOJIbHBIE BOJIHBI.
WuTepdepeHus U AU@pakLys MexaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3Byka. BbicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyYeHUs 3JIeKTPOMAarHUTHBIX BOJIH.
B3avnmMHasi opuenTalus BeKTopoB E; B, V B ssiekTpomarauTHOM BosiHe. CBOUCTBA
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, MpesioM/ieHre, Mo/sipusanys, AUQpakius,
vuHTepdepeHusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkana 371€KTPOMarHuTHbIX BOJIH. IIpvMeHeHue 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[IpyHLMIIBI paJyUOCBs3U U TejieBUeHus1. Paauonokanusi.

ONeKTPOMarHWTHOe 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUueckre yCTPOUCTBA M IPaKTHYeCKOe TMpPUMeHEeHHe: MY3bIKaJbHbIe
VHCTPYMEHTHI, YyJ/IbTPAa3BYKOBasl AUarHOCTMKA B TeXHUKe U MeAuLMHe, pazap,
pPafiMONIPUEMHYIK, Te/IeBU30p, aHTeHHa, TefnedoH, CBU-neusb.

LemoHcmpayuu

OO6pa3oBaHue 1 pacrpoCcTpaHeHre MOoTMepeyuHbIX U MPOZ0/bHBIX BOJH.

KosnebJtorrieecst Tesio Kak UCTOYHUK 3BYKa.

HabntoeHre oTpaXkeHus U MPeJIOM/IeHUs] MeXaHUYeCKUX BOJTH.

Habstoenme natepdepeHiuu 1 fudpakiiiyi MeXxaHUUeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabstoeHre CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOU U
YacToToN KoebaHui.



WccnenoBanue CBOWCTB 3/IEKTPOMAarHUTHBIX  BOJIH: OTpakeHue,
ripesioM/ieHue, noJsipusauys, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

['eomeTprueckass onTUKa. IIpsiMo/iMHelHOe pacripocTpaHeHHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuHbIV UCTOUHUK CBeTA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHre nM300pakeHUH B
IIJIOCKOM 3epKarie.

[TpenomsieHure cBeTa. 3aKOHBI TTpe/ioMJIeHHsT cBeTa. ADOCOMIOTHBIN TTOKa3aTeslb
npesiomneHusi. [lomHoe BHyTpeHHee oTpaxeHue. [IpefenbHBIA Yroa TIOJHOTO
BHYTPEHHEro OTPa’keHus.

Mucnepcus cBeta. C/10>KHBIN cocTaB Oesioro ceeta. LIBer.

Cobupatoriiie ¥ pacceuMBaloIve JiMH3bl. ToHKasg JsmH3a. DoKycHoe
pacCcTOsTHUe W OINTHYecKasi Chjda TOHKOW mH3bL [locTpoeHue u3o0OpakeHHi B
cobuparolux U paccerBarolyx JMH3aX. @opMysia TOHKOM JIMH3bI. YBeJIUUeHue,
JlaBaeMoe JIMH30M.

[Ipenenbl N(pUMEHUMOCTU T€OMETPUUECKOM OTTTHKH.

BonHoBasg ontuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofeHUss MakKCUMyMOB YW MHHMMYMOB B HHTepQepeHI[MOHHON
KapTHHE OT IBYX CUH(a3HbIX KOTePEeHTHbIX UCTOUHUKOB.

Mudpakums cBeta. [IudpakiMoHHas peliéTka. YcC/lIoBHe HabmoeHus
[JIaBHBIX ~MakKCMMyMOB TIpM  [aZleHWd MOHOXPOMAaThueCKOro CBeTa Ha
IU(dpaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHUUyecKue yCTPOMCTBA U TIpaKTUUeCKOe TMpHMeHeHWe: OUKM, Jyma,
doToarnmapar, TPOEKIMOHHbIM arrapaT, MHWKDPOCKOI, TeJieCKOI, BOJIOKOHHAs
OMTHKa, AUPPaKIMOHHAs PelléTKa, TO/ISIPOU,.

LemoHcmpayuu

[IpsiMoMHeNHOe pacnpoCTpaHeHWe, OTpakeHWe U TMpeioM/IeHWe CBeTa.
OnTrueckyie MPUOOPHI.

[TonHOe BHyTpeHHee oTpakeHre. MoJie/ib CBeTOBO/A.

VccnenoBaHue CBOMCTB M300paykeHH B JTMH3aX.

Mojenu MUKpPOCKOIIa, TejlecKoIa.

HabJmtojeHue nHTepdhepeHINY CBeTa.

Habsogenue qudpakijuy cBeTa.

Habmtomenue aucriepcru CBeTa.

[TonmyyeHue crieKTpa ¢ OMOLLBIO IIPU3MBIL.

[TonyueHue crieKTpa C IOMOIIbI0 AU(PAKI[MOHHOMN PellEéTKY.

HabmroseHue nmoasipu3aijiy CBeTa.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombi



M3MepeHue roKa3aTesisi pe/ioM/IeHHsl CTeKIIa.
ViccnemoBaHue CBOMCTB M300pakeHUH B TMH3aX.
HabntoseHue aucriepcry CBeTa.

Pa3gen 6. OcHOBBI Crielida/TbHOU T€OPUM OTHOCHUTE/TbHOCTH

['paHuIbl  TIPUMEHUMOCTH  KJIaCCMYECKOW  MexaHuku.  [locTynaTel
CrieliuaJbHOU TeOpUM OTHOCUTEeTBbHOCTH: WHBAPUAHTHOCTb MOJYJ/Sl CKOPOCTU
CBeTa B BaKyyMe, MPUHLIUIT OTHOCUTEbHOCTH DUHILITEMHa.

OTHOCHTE/ILHOCTb OJJHOBPEMEHHOCTHU. 3aMe/ljieHe BpeMeHU U COKpallleHUe
JUTAHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTULIBL.

CB$13b MacChl C 3HepPruer U UMIyJIbCOM PeJIITUBUCTCKOW YaCTULIbl. DHEPruUs
TTOKOSI.

Pa3pen 7. KBanToBas ¢pu3uka

Tema 1. DnemeHmbl KEAHMOBOLI ONMUKU

®otonHbl. @opmyiia [11aHKa CBsi3u SHepruu (HOTOHA C ero YaCTOTON. DHeprust
Y UMITyJIbC (POTOHa.

OTtkpbiTHe U uccaefoBanre doTo3ddexra. OnbiThl A. I'. CTo/leToBa. 3aKOHbI
doTtoapdekra. YpaBHeHue IOuiHIuTeiHa Ajsi hoTo3Pdekra. «KpacHas rpaHuiia»
dboToapdekra.

HaBnenuve ceta. OnbiThl I1. H. JIeGezeBa.

XuMHuecKoe JieliCTBUe CBeTa.

TexHuYecKrMe yCTpPOMCTBA M TIpaKTUUeCKOe T[pUMeHeHUe: (OTO3/eMEHT,
doTomaTurk, coHeuHast OaTapesi, CBeTOHUO/I.

LemoHcmpayuu

®oT03¢heKT Ha yCTaHOBKE C IMHKOBOM M/IaCTUHOM.

WccnenoBaHue 3aKOHOB BHellTHero (oTo3ddekra.

Caetoauof,.

CosiHeuHast 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTel Pe3epdopza Mo paccessHUIO O -YacTHI].
[InanerapHag Mogens atroma. [loctynatel bopa. M3nyueHue u 1iorjoljeHue
(GbOTOHOB TpU TMepexofie aToMa C OJHOTO YPOBHS 3HEPruyd Ha Apyrou. Bugpl
crieKTpoB. CrieKTp ypOBHEeW 3HepPruv aroma BoA0po/a.

BosHoBble cBoricTBa yactul]. BonHsl ne bporinsa. Koprycky/isspHO-BOTHOBOM
Ay aIu3M.

CIOHTaHHOE Y BBIHY)KZEHHOE U3TyUeHHe.

TexHUUueckue YCTPOMCTBAa U TMpAaKTUUeCKOe TpHUMeHeHHe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOIT), Jia3ep, KBAaHTOBbIM KOMITbIOTEP.



LemoHncmpayuu

Mopens onbita Pesepdopa.

OrnipeiesieHre /IMHBI BOJIHEI Jla3epa.

HabntofeHue miHeHYaThIX CIIEKTPOB U3TyUYeHUsl.

Jlazep.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombl

HabtojeHue TuHeyaToro criekTpa.

Tema 3. AmomHoe s0po

OKCIepUMEHTHI, [JOKa3bIBaOIUe CJI0XKHOCTh CTpPoeHus1 sigpa. OTKpeITHE
paguoakThuBHOCTH.  OmnbiTbl  Pe3epdopza 1o ompejeneHHi0  COCTaBa
pafivioakTUBHOrO wu3nydyeHus. CBoiicTBa anbda-, OeTa-, ramMma-u3ay4yeHUs.
BivisiHue paiIMOaKTUBHOCTU Ha >KUBbIE OPraHU3MBI.

OTKpbITHE TPOTOHA U HehTpoHa. HyknoHHas mogenb sgpa ['eitseHOepra—
VBaHeHKo. 3apsj sigpa. MaccoBoe unciio sigpa. M30TorbL.

Anbda-pacnias. OJIEKTPOHHBIM W TIO3UTPOHHBINA Oera-pacmaz. ['amma-
v3/lyyeHue. 3aKOH PaIMOaKTUBHOTO pacraja.

OHeprus CBsi3U HYK/IOHOB B sifipe. f1epHble cumbl. [JedekT Macchl spa.

ApepHble peakuyu. [lesieHue v CUHTe3 s/ep.

SAnepHbiii peakTop. TepmosisepHblii cuHTe3. IIpobnemMbl U TepCHeKTHUBbI
1IePHOU SHePreTUKU. JKOJIOTUYeCKHe aCIleKThl SJePHOW SHePreTUKHU.

OJieMeHTapHble YaCTULlbl. OTKpBITHE TTIO3UTPOHA.

MeTozpl Hab/TIOJeHUST M PETUCTPALIUK 37IeMeHTapHBIX UaCTHII.

dyHaMeHTa/IbHbIe B3aUMOAEeUCTBUS. ETMHCTBO (hM3nuecKor KapTUHBI MUPa.

TexHUUeCKHe YCTPOUCTBA M MPaKTUUeCKOe NMPUMEeHeHHe: J03UMeTp, Kamepa
BunbcoHa, si/iepHbIi peakTop, aToMHasi 6omo0a.

LemoHcmpayuu

CuéTUMK MOHHU3UPYIOLIUX YaCTHL].

YueHuuecKuli 3KkcnepumeHm, 1a6opamopHble pabombl

VccnemoBaHye TpeKOB YacTHL] (10 TOTOBBIM (poTOrpadusm).

Pa3pes 8. J1eMeHTBbI aCTPOHOMMH U aCTPOPU3NKH

Orarnbl pa3BUTUS aCTpOHOMUU. [IpuKiasHoe ¥ MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, sipKye 3BE3/bI, IUIAHEThl, UX BUJUMOE
JIBIDKEHUe.

CoJsiHeuHasi cucrema.

Connue. CosHeyHass aKTMBHOCTb. McTOuHWMK 3Heprur CoOJIHI[@ U 3BE3[.
3BE3/bl, X OCHOBHbIE XapaKTEPUCTHUKHU. [lMarpaMma «CreKTpajabHbIM KjaacC —
CBETUMOCTb». 3BE3/bl TJIaBHOW I1OC/e0BaTe/IbHOCTH. 3aBUCMMOCTb «Macca —
CBETUMOCTB» [IJI1 3BE€3[] TJIAaBHOM IOC/e0BaTe/IbHOCTU. BHyTpeHHee CTpoeHMe



3B6371. CoBpeMeHHbIe Tpe/CTaB/IeHrus O MPOUCXOXAeHUU U 3Boonuu CosiHLa U
3B€3/1. DTarlbl )KU3HU 3BE3].

Mneunsii [lyte — Hama [Nanaktvka. ITonokenwe u gBwkeHuve CoJiHLIA B
['anakTrke. Turnsbl rajakTukK. PaguorasakTUky U KBasapbl. UEpHbIe AbIPbI B Aipax
rajakTHK.

BcenenHas. Pacivipenne BeenenHoii. 3akon Xa606s1a. Pa3beranue ramakTuk.
Teopus bosbiioro B3peiBa. PemvkToBoe usyuyeHue.

MacitabHast cTtpykrypa BeenenHoii. MeTaranakTHka.

HepeitniéHabie Tpo06/ieMbl aCTPOHOMUH.

YueHuueckue Haba00eHus

HabJtiojeHusi HeBOOPYKEHHBIM TJIa30M C HCIIO/b30BaHHEM KOMITbIOTEPHBIX
TIPUIOXKEeHUH ZIJis OTIpe/ie/ieHHsI TI0JI0XKeHUsI HeOeCHBIX 00beKTOB Ha KOHKDETHYIO
JlaTy: OCHOBHBbIe cO3Be3 s CeBepHOro MOJyLLapUs U IpKue 3BE3/bl.

Hab6mtomenus B Teneckorn JIyHsl, iaHet, MeuHoro ITyTu.

O6o001aroiIee MOBTOPEeHHE

Ponb &uU3MKM W aCTPOHOMHHM B 3KOHOMHUUECKOM, TeXHOJIOTMYeCKOoH,
COLIMA/IbHOM U 3TUYECKOM Cepax AedaTe/IbHOCTH UeloBeKa, polb U MeCTO (PU3MKH
Y aCTPOHOMHUU B COBPEMEHHOW HayUYHOW KapTHHE MHpa, POJib (DPU3UUECKOU TeOpUm
B (OpMUpOBaHUU TIpeACTaBAeHUN O (U3NUeCKOW KapTHHe MHUpa, MeCTO
¢bur3nMuecKo KapTUHbI MUpPA B OOIIleM psiJly COBpeMeHHBIX eCTeCTBeHHO-HayUHbIX
ripe/iCTaB/IeHUN O TIPUPO/Je.

MexnpeaMeTHbIe CBSI3U

N3yuenue Kypca ¢u3nku 6a3oBoro ypoBHs B 11 Kiacce OCYIIeCTB/SIETCS C
Y4ETOM COJZlepKaTe/IbHbIX MEXIPeJMEeTHbIX CBsI3el C KypcaMd MaTeMaTUKH,
6uoioruu, XMMuH, reorpadyy ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsAMusi, CBsi3aHHble C KW3yuyeHHEeM MeTO/I0B Hay4HOro
MO3HAHWs: SIBJIeHWe, Hay4Hbld (paKT, TUIoTe3a, (pu3nueckas BeIUMYMHA, 3aKOH,
Teopwusi, HaO/IOieHre, SKCTIepUMEeHT, MO/ieTMpOBaHue, Mojle/b, U3MepeHue.

Mamemamuka: pellleHWe CUCTeMbl ypaBHEHWM, TPUTOHOMeTpUUeCKHe
(OYHKIMU: CUHYC, KOCUHYC, TaHT'€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOe
TOXJECTBO, BEKTOPbI M MX TIPOEKLIMM HAa OCU KOODJWHAT, CJI0’KEHWEe BEeKTODOB,
TIPOM3BOJHbIe 37eMeHTapHbIX (YHKLWN, TIPU3HAKK TI000USI TpPeyroJbHUKOB,
orpeJiefieHHe TUIOIIAIN TIJIOCKUX (GUTYP U 00BEMa Tell.

Buonoeus: 3/eKTpUUecKWe sIBJIEHHUSI B JKUBOW TpHUpPOZie, KosebaTenbHbIe
JIBWDKEHUSI B )KUBOU TMPUPOJie, ONTHUYECKHe SIBJIeHUSI B JKUBOM TPUpO/Je, [eUCTBUe
pajyaliiy Ha )XUBbIe OPraHU3MBI.

Xumus: CTpoeHre aTOMOB U MOJIeKYJI, KpUCTa/l/InuecKas CTPYKTypa TBEPAbIX
TeJ, MexaHU3Mbl 00pa30BaHUs KPUCTA/UIMYECKOW PpeIéTKH, CreKTpaabHbIN
aHaus.



leoepachusi:  MarHuWTHbBIe TOMKOCA 3eMJid, 3ajeXXUM MarHUTHBIX DY/,
dhoToChEMKa 3eMHOU MMOBEPXHOCTH, Tpe/icKa3aHue 3eM/IeTPsSICEeHUIA.

TexHonocus: JMHWAU  3JI€KTpoOriepesay, TeHepaTop IepeMeHHOr0 TOKa,
5/1IeKTPOJIBUTaTelb, WHAYKLMOHHAs Iieub, pajap, PaJAUONPUEMHUK, TeIeBU30D,
aHTeHHa, TesedoH, CBU-meub, MpOEKI[MOHHBIM amrmapaT, BOJIOKOHHasl OMNTHKa,
cosiHeuHasi batapest.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI IIO
ON3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yuebHOro mpeaMera «®HU3MKa» Ha YPOBHE CpeJHEro O0OIero
obpa3oBaHus (06a30BbIli YPOBEHb) IO/DKHO 00eCIeunTh JOCTIKeHHe CrielyHOIX
JTMYHOCTHBIX, MeTapeMETHBIX U IIPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATHBI

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHUsT yuebHOTo npeaMera «Pr3nKa» JO/KHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTH 0OydYaroIUXCcsi PYKOBOJACTBOBAThCS
chopMHUpOBaHHOW BHYTPeHHelW TMO3WlMel JIMUHOCTH, CHUCTeMOM I|eHHOCTHBIX
OpUeHTallUi, TIO3UTHUBHBIX BHYTPeHHUX  yOeXXJeHui, COOTBETCTBYHOIIUX
TPa/IULIMOHHBIM 1[€HHOCTSIM POCCHMCKOro 00I1lecTBa, pacilipeHue >XHW3HEeHHOTo
OMbITa W OMbITA JEATEHOCTA B TPOLIeCCe peajn3allid OCHOBHBIX HampaB/eHUH
BOCITUTaTeIbHOU [IeATe/TbHOCTH, B TOM UMCJIe B UaCTH:

1) rpaXKJaHCKOro BOCIMTAHMS:

cchopMHUPOBAHHOCTh I'PAKAAHCKOM TTO3UIUH 00yYaroIIerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIeCcTBa;

TIPUHATAE  TPAJULIMOHHBIX  0OIll[eue/loBeYeCKMX T'yMaHUCTHUUECKUX U
JIeMOKpaTU4eCKUX 1IeHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO [IeATe/IbHOCTh B MHTepecax IPakJaHCKOTo
o0I111ecTBa, yuacTBOBaTh B CAMOYTIpaB/ieHUH B 00pa3oBaTe/lbHON OpraHU3aliuy;

yMeHHe B3aUMO/IeMCTBOBAThH C COL[MaTbHBIMA MHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSMU U Ha3HAUeHUEeM;

TOTOBHOCTh K TYyMaHUTApPHOW Y BOJIOHTEPCKOM J1eITeTbHOCTY;

2) NIaTPUOTUYECKOr0 BOCIIMTAHMS:

chOopMHPOBAHHOCTh POCCUMCKOU IPaKIaHCKOMU WJIeHTUYHOCTH,
MaTpUOTHU3Ma;

L[EHHOCTHOEe OTHOLIeHWe K TOCy/JapCTBEHHbIM CHMBOJAM, [JOCTHIKEHUSIM
POCCUMCKHUX YUEHBIX B 00/1aCTH (DU3UKH U TEXHUKU;

3) AyX0OBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBeIeHUS;

CTIOCOOHOCTh OL|eHWBATh CUTYAl[MI0 M TIPUHHAMATh OCO3HAHHBbIE pelleHwUs,
OPHEHTHPYSCh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UHCJIE B
JlesATe/IbHOCTU YYEHOTO;

0CO3HaHKe JIMYHOTO0 BK/Ia/la B TIOCTPOEeHNe YCTOHUUBOTO OyAyIIero;

4) 3CTeTHUeCKOro BOCITUTAHUSA:

3CTETUYECKOe OTHOIIEHHEe K MUPY, BK/TtOUasi 3CTETUKY HayYHOTO TBOPYECTRBa,
TIPUCYIETro (PU3NUeCKoU HayKe;



5) TPy/10BOr0 BOCIHUTAHMSA:

VMHTepeC K pa3iuuHbiM cdepam npodecCroHanbHOU [JesiTeTbHOCTU, B TOM
yKCIIe CBSI3aHHBIM C (DHM3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOD
Oyayieii podeccruy U peann30BbIBaTb COOCTBEHHBIE )KU3HEHHbIEe T/1aHbl;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa3oBaHWI0 U caMoobpa3oBaHMIO B 006/1aCcTH
(b13UKY Ha TIPOTSKEHUU BCeU »KU3HY;

6) 3K0/10rHUeCcKoro BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTb 3KOJIOTMUECKOW KY/IbTYphbl, OCO3HaHWe T100aJbHOr0
XapaKTepa 3K0JI0rHueCcKUx mpobiem;

TJIAaHUPOBaHUE U OCYILeCTB/IEHHE JelCTBUU B OKpPY>Karolller cpejie Ha OCHOBe
3HaHWUS 1]e/lel yCTOMYMBOIO pa3BUTHS Ue/ioBeueCTBa;

paciliMpeHyie OrbITa [AesTeJbHOCTA SKOJIOTMUYEeCKOW HarlpaB/IeHHOCTU Ha
OCHOBe UMeIOIIUXCS 3HaHUH 10 (PU3KKe;

7) eHHOCTH HAy4YHOr'0 NMO3HAHUSA:

c(hOpMHUPOBAaHHOCTb MUPOBO33DEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (DU3NUECKOMN HayKW;

OCO3HaHWe 1IeHHOCTU Hay4yHOM [lesiTe/lbHOCTH, TOTOBHOCTb B Mpoliecce
v3yueHUs: (U3MKU  OCYLIECTB/SITb  TMPOEKTHYH) W HCC/IeJOBATe/bCKYIO
JesiTeTbHOCTh UHAUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCa/IbHbIE yueOHbIe el CTBUsA
Bba3oBbie jioruuecKue efcTBUA:
CaMOCTOSITE/IbHO  (DOpPMYJIUpPOBaTh M aKTya/JM3upoBaTh  IpoOsieMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
omnpenieNiATh L€ JeATe/bHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTYDKEeHUS;
BLISIB/ISITh ~ 3aKOHOMEDHOCTWU W TPOTUBOpPEUMsT B  paccMaTpUBaeMbIX
bur3UUeCcKuX SIBIeHUSIX;
pa3pabaThiBaTh TUIaH pelleHus TPob/ieMbl C YUETOM aHa/Id3a UMEFOIXCS
MaTepuasibHbIX U HeMaTepUabHbIX PEeCYpPCOB;
BHOCUThb KOPPEKTUBHI B 1eSITe/TIbHOCTh, OLIEHUBATh COOTBETCTBHE Pe3y/IbTaTOB
1[e/1sIM, OLleHUBaTh PUCKU TIOC/IeJCTBUMN JesiTe/TbHOCTY;
KOODJIMHMPOBaTh U  BBLIMOJHATL pabOTy B  YCJIOBUSIX — peasibHOTO,
BUPTYa/IbHOT'O0 1 KOMOMHUPOBAHHOTO B3aUMO/1eliCTBUS;
pa3BHBaTh KpeaTHBHOE MBIIIIJIEHHE TTPY PellleHHUH KU3HEeHHBIX ITPo0sieM.
Bba3oBble ncciejoBaTe/IbCKUe JeMCTBUSL:
BJIaJIeTh HayYHOUW TepPMUHOJIOTHEN, KIHOUeBbIMU MOHATUSIMU U MeTOo/laMu
(bur3uUecKoil HayKu;



B/Ia/IeTh HaBbIKaMM y4eOHO-MCC/IeI0BaTe/TbCKOW U MPOEKTHOM J1eITe/TbHOCTH
B 00/1acTH U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/TbHOMY TTOUCKY
METO/IOB PpeIlleHus 3a7au (PU3NUeCcKoro COZep)KaHHs], MMPUMEHEHHIO Pa3IMYHBIX
METO/IOB TI03HAHUS;

B/a/IeTh BHUJAMU [JIeITeTbHOCTA 110 TIO/TyYeHWIO HOBOTO 3HAHHS, €ro
WHTeprpeTalyy, TpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3/IMYHBIX y4eOHBIX
CUTYalUsIX, B TOM YKCJIe TIPU CO3/IaHUH YUeOHBIX IMPOEKTOB B 00/1aCTH (DU3UKY;

BLISB/ISITh TPUUMHHO-C/IEZICTBEHHBIE CBSI3M U aKTyaJW3WpOBaTh 3ajauy,
BBIIBUTATh THUIIOTe3y e€ pellleHHus, HaXOAWUTh apryMeHThl [/ [oKa3aTelbCTBa
CBOUIX YTBEP)K/I€HUH, 3a/jaBaTh NapaMeTpbl U KDUTEPUH PELIeHMS;

aHA/IM3UPOBaTh IIOJIyUeHHbIe B XO/e PpelleHus 3a/aud  pe3y/IbTaThl,
KPHUTUUECKH OIIeHMBAaTh UX JIOCTOBEPHOCTD, IPOTHO3HMPOBATh W3MeHeHHe B HOBBIX
yCJIOBUSIX;

CTaBUTb U (HOPMYJUPOBaTh COOCTBEHHBIE 3a7jaud B 0Opa3oBaTebHOU
JesITe/TbHOCTH, B TOM YHCJIe TIPYU U3yUeHUH (pU3NKH;

JlaBaTh OL|€HKY HOBBIM CUTYaIHsIM, OL[eHUBATh PUOOPETEHHBIH OITBIT;

yMeTb TIePeHOCHTb 3HaHHS 10 (QU3MKe B MPaKTUUYeCKyl 00/1acThb
JKU3HeIeATeTbHOCTH;

yMeTb UHTE€TPUPOBaTh 3HAHMS U3 Pa3HbIX MPeJAMETHBIX 00/1acTel;

BBI/IBUTaTh HOBBIE U/IEH, TIPe/|jlaraTb OPUTHHA/IbHBIE TIOAX0/IbI U PEIIeHMST;

CTaBUTH MPOO/IeMBI M 3a/IauM, TOMYCKAOIIe abTepHAaTUBHBIE PEIleHUS.

Pab6ota c uadopmarmeii:

B/Ia/IeTh HaBbIKaMH TTO/TyYeHUss WHMOPMaIK (HU3UUECKOT0 COZep>KaHUs U3
HWCTOUYHWKOB Ppa3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIECTB/SITh TTOMCK, aHaJIu3,
CHCTeMaTH3allui0 M HMHTEpIpeTalyio MHGOPMAIMKM pa3/MuHbIX BUAOB U (opm
TIpe/ICTaB/IeHUS;

OLIEHHBATh [JOCTOBEPHOCTDL MH(HOPMAI[UH;

WCTIONb30BaTh  CpeJCTBa  WH(POPMALIMOHHBIX U KOMMYHMKALIMOHHBIX
TEXHOJIOTUA B peIleHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHW3al[dOHHBIX
3afiau C cobsofeHrieM TpeOOBaHWM JPrOHOMHUKM, TEeXHUKM 0e30racHOCTH,
TUTHeHbl, pecypcocOepekeHHs, TIPaBOBBIX M  3TUYECKUX HOPM, HOPM
WH(POPMaLIMOHHOM 6e30MacHOCTH;

CO3/laBaTh TEKCThl (PM3UUECKOTO COJIEP)KaHHWsS B Ppa3MUHBIX (popmartax c
yuéTOM Ha3HaueHUs1 MHGOPMAIMU U 1IeJIeBO ayITUTOPHUU, BEIOUpPAasi ONITUMA/TbHYIO
dbopMy MpezicTaB/IeHHS] ¥ BU3ya/Ii3allUu.

KoMMyHHKaTHBHbIE yHUBEpPCa/IbHbIE yueOHbIe /[eHCTBHA:
OCYIIIeCTBJISITh 00IIleHre Ha YpoKaxX (hHM3UKH U BO BHEYPOUHOU JiesITeTbHOCTH;



pacrio3HaBaTh MPEJNOCHUTKM  KOH(MIUMKTHBIX CUTyallUii W  CMSryaTh
KOH(JIUKTBI;

pa3BEépHYTO W JIOTUYHO M3/laraTh CBOIO TOUKY 3peHHUsI C MCIOJb30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHUMAaTh M MCMO0JIb30BaTh MpPEeMMYIeCcTBa KOMaHAHOW U WHJWBU/yalbHOU
paboThI;

BbIOMpaTh TEMATUKy W METO/bl COBMECTHBIX [EHCTBHM C YUETOM OOIIUX
VHTEPeCcoB U BO3MOXKHOCTe! KaXKJJ0r0 ujieHa KOJJIeKTUBa;

MpUHUMaTh 1eIi  COBMECTHOM  [leATe/IbHOCTH, OpraHW30BbIBaTh U
KOOD/JMHUPOBATh JeWCTBUS TI0 €€ MNOCTHM)KeHWIO: COCTaB/ATb TJlaH [IeMCTBUM,
pacrpefiesiitb poJidi C YYéTOM MHEHMM YUYaCTHUKOB, OOCY>XJaThb pe3y/bTaThbl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOETr0 BK/a/la M KaK/IOro ydaCTHUKa KOMaH/bl B
001yt pe3ysibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

ripejijlaraTh HOBbIE TIPOEKThI, OLIeHWBaThb W/led C TIO3ULIUA HOBU3HBI,
OpUTMHabHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYIIeCTB/SATh TO3UTUBHOE CTpaTerdueckoe TIIOBe/leHHe B  Ppa3/IMUHbIX
CUTYaL[USIX, TIPOSIBJIATH TBOPUECTBO U BOOOpakeHHe, ObITh WHUI[MATUBHBIM.

Pery1saTUBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO OCYILeCTB/STh TI03HABATe/NbHYI0 JesiTe/IbHOCTb B 00/1acTu
GU3MKM U aCTPOHOMMHM, BBISIBJSITH TMPOOJeMbl, CTaBUTb U (POPMYJIUPOBATh
coOCTBEHHBIE 3a/[aUM;

CaMOCTOSITEe/IbHO COCTaB/ISITh TJIaH pellleHus] PaCUéTHbIX W KaueCTBEHHBIX
3ajiay, TI/IaH BBITIOJIHEHUST TIPAKTHUeCKOW paboThl C yUETOM UMEROIIUXCS PeCyPCOB,
coOCTBEHHBIX BO3MOXXHOCTEH U TIpeATIOuTeHHH;

JlaBaThb OLIeHKY HOBBIM CUTYal[UsiM;

pacCIIUpPSTh PAMKH yueOHOTO TpefiMeTa Ha OCHOBE JIMUHBIX TPeAITIOUTEeHHH;

JleflaTh OCO3HAaHHBIM BBIOOpD, ApryMeHTHpOBaTh €ro, Opath Ha cebs
OTBETCTBEHHOCTh 3a peliieHue;

OLIeHHBAaThb MPHOOPETEHHBIH OITLIT;

criocobcTBoBaTh (POPMHPOBAHUIO U TPOSIBJIEHUIO JpPyAULIMA B 0o0acTtu
(bH3MKH, TIOCTOSIHHO TTOBBILLIATH CBOW 00pa3oBaTe/IbHbIN U KYbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, SMOILHOHA/TbHBIN HHTE/VIEeKT:

JlaBaThb OLIEHKY HOBbIM CUTYal[usIM, BHOCUTb KOPPEKTHBBI B JeSiTeJbHOCTD,
OLIEHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB L[eJIsIM;

BJaZieTh ~ HaBbIKaMM  TI03HaBaTe/bHON  ped/ieKCMM  KaKk  OCO3HaHUs
COBepIllaeMbIX [JIeHCTBHUM W MBICJIUTENBHBIX TIPOLIECCOB, WX pe3yJbTaTOB U
OCHOBAHUII;



WCIT0/Tb30BaTh TIPUEMBI pedieKCUu [I7Is OLIEHKH CUTYal|y, BIOOpa BEpPHOTO
pelIeHusT;

YMeTh OIleHWBaTb PDUCKA M CBOEBPEMEHHO TIPUHUMATh DeIleHUs] 10 MX
CHIDKEHHUIO;

NMPUHAMATh MOTWUBBI M apryMeHTbl [JPyrUX TPU aHalu3e pe3y/IbTaToB
JiesITeTbHOCTH;

TIPUHUMATh Ce0s1, MOHUMast CBOW He/IOCTAaTKH U JIOCTOUHCTBA,;

NMPUHUMATh MOTUBbI W apryMEHThl [PYrUX TPU aHalu3e pe3y/bTaToB
JiesITeIbHOCTH;

NpU3HaBaTh CBOE MPaBO U MPABO /IPYTUX Ha OLIMOKU.

B miporiecce AOCTW)KeHUS] JIMUHOCTHBIX Pe3y/bTaTOB OCBOEHHS TPOTPAMMBI
no ¢usMKe A5 YPOBHS cpefHero oOijero obpa3oBaHus Yy 0OO0y4arOmIUXCS
COBEPIIIEHCTBYETCS SMOLIMOHATbHBIN WHTEJI/IeKT, TIpe/ITio/IararoIyii
c(hOpMHPOBAHHOCTA:

CaMOCO3HaHUsI, BK/TFOUAIOIIEro ClIoCOOHOCTh MOHUMATh CBOE SMOL[MOHATbHOE
COCTOsIHUE, BUZIeTh HarlpaB/ieHUs] Pa3BUTUs COOCTBEHHOUM 3MOIMOHA/ILHOU Cephl,
OBbITb yBepeHHbIM B cebe;

CaMOperyMpPOBaHMUs, BK/IFOUAIOIIEr0o CaMOKOHTPOJIb, yMeHHe TNPUHUMATh
OTBETCTBEHHOCTb 3a CBO& TIOBeJleHHe, CIIOCOOHOCTb  aJanTUPOBaThCS K
5MOLIMOHATbHBIM U3MEHEHUSIM U TIPOSIB/IATh THOKOCTD, OBITH OTKPLITHIM HOBOMY;;

BHYTPeHHeli MOTHBALIMH, BKJ/TIOYAIOIel CTpeM/ieHre K JAOCTYDKEeHUIO 1e/d 1
yCriexy, ONTHMH3M, WHUIMaTUBHOCTb, yMeHHe [eHCTBOBATh WCXO[sl W3 CBOMX
BO3MO>KHOCTEH;

IMITaTHH, BK/IFOYAIOL[el CrToCOOHOCTh MOHUMATh 3MOLIMOHA/ILHOE COCTOSIHUE
OPYTUX, VYWATBIBaTh €ro TIpU OCYIIeCTBJIeHUM OOIIeHusi, CrocOOHOCTh K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COMA/IbHBIX HABBIKOB, BK/IHOUAIOMIMUX CII0COOHOCThH BBICTPaMBdATh OTHOIIIEHUSA
C IpyTUMH JIFO[IbMH, 3a00TUTHCS, MPOSIB/ISAThL UHTEPeC U pa3peliaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IbTATBI

K koHily obyuenussi B 10 Kjacce ripefMeTHble pe3y/bTaTbl Ha 0a30BOM
YPOBHE [IOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YUArOIIMXCST YMEHHH:

JIeMOHCTPHPOBaTh Ha TpHUMepax po/jb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TeXHOJIOTWH, B IPAKTUYECKOU JIesiTe/IbHOCTH JTIOIeM;

YUUTHIBaTh TpaHULbl TIPUMEHEHUs] W3yUeHHbIX (U3UUeCKUX Mojesie:
MaTepuasbHas TOUKa, MHepLMabHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPZOE TeJlo,
W/ieaqbHbIM ra3, MOJe/u CTPOeHHUs Ta30B, XXKUAKOCTeHW W TBEP/bIX Tesl, TOUEUHBIU
3/IeKTPUYECKUM 3apsi/] TIpU pellleHuu (hU3nuecKux 3ajay;



pacrio3HaBath (r3nyeckue siBjieHUs (TPOLeCcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIEKYJIIPHO-KMHeTUYeCKOM TeOpyUy CTPOeHUs BelecTBa U
3JIEKTPOJMHAMUKHU:  paBHOMEDHOE W  pPaBHOYCKODEHHOe  TpPSIMOJIMHEMHOe
JBIDKeHUe, CBOOOZHOe TajieHue Tes, [BIDKeHHe TI0 OKPY)XHOCTH, WHepILus,
B3auMo/ielicTBue Ten, auddy3usi, OpOyHOBCKOe ABW)KEHUe, CTPOeHUe >KUAKOCTeH
Y TBEPJBIX TeJl, u3MeHeHHe 00béMa Tesl MpY HarpeBaHWU (OXJIaXKeHUU), TerJIOBOe
paBHOBecHe, HCIapeHue, KOHZeHCallys, IUlaBleHue, KpUCTa/uIM3als, KUIleHue,
BJI&KHOCTB BO3/1yXa, [OBBIIIIEHNUe [jaB/IeHus ra3a Ipy ero HarpeBaHuu B 3aKPbITOM
cocyze, CBfA3b MeXJy IIapamMeTpaMu COCTOSIHMS Tras3a B H30MpoLieccax,
3JIEKTpU3aLUs TeJsl, B3auMOJeUCTBHUE 3apsifiOB;

OMUCHIBATb MeXaHUUeCKOe [BWKeHHe, WUCIO/b3ysl (PU3NUYecKre BeTUUMHBIL:
KOOp/AUHaTa, IyTh, IlepeMelljeHhe, CKOPOCTb, YCKOpeHHWe, macca Teja, CUa,
VIMITYJIbC TeJla, KUHeTUUYeCKasl SHeprus, MOTeHLalbHasg SHeprus, MexaHuuyeckas
paboTa, MexaHWYecKas MOLJIHOCTb; TPU OINWCAaHUM TIPaBUIbHO TPAKTOBAaTh
¢bu3nMuecKuii CMBICTT HCIOJ/Ib3YyeMbIX BeMUMH, WX O00O03HAueHUsi U eJUHULbI,
HaxoZUTb (HOPMyJibl, CBSI3bIBAIOIIME AAHHYIO (U3UUECKYH) BEJIMUMHY C JPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATH U3yUEHHbIE TEIJIOBble CBOMCTBA Tel M TeEIUIOBbIE SIBJIEHUS,
UCTOJb3ysl (U3nuecKre BeJMUYMHBL: [laB/ieHWe rasa, TeMIiepatypa, CpeJHsis
KUHeTHUYeCKas 3Heprus XaoTUYeCKOoro [BWXKeHUs MOJIeKyJsl, CpeJHeKBaJpaThuHast
CKOpPOCTb MOJIEKYJ, KOJMUECTBO TeIUIOThl, BHYTPeHHsis1 SHeprusi, pabora rasa,
KO3((QULIMEHT TMOJe3HOr0 [JEeUCTBUSI TEIUIOBOIO JBUraTesis; MNPy ONHUCAHUU
MPaBU/IbHO TPAKTOBaTh (DPU3MYECKUM CMBIC/I MCIOJIb3yeMbIX BEeJIWYMH, MX
o0o3HaueHUss ¥ eAWHHULbl, HAaxXOAUTb (OPMY/bl, CBs3bIBAIOIIME J[aHHYIO
(U31UeCKyr0 BeIMUUHY C APYTMMH Be/TMUKHaM;

OIKChIBaTh U3yUeHHbIe 3/IeKTPUUeCKre CBOMCTBA BellecTBa U 3/1eKTpUUecKre
siB/IeHHs (TIPOLIeCChl), UCIOMb3ysl (PU3NUeCKUe BeJIMUMHBI: 3/1eKTPUUYECKUW 3apsif,
9JIEKTPHUYECKOe I10J1e, HalPsKEHHOCTh I10JIs, TTOTeHI[a/l, PA3HOCTh IOTEHL[HA/IOB,;
IIpU ONMUCAHUM TPaBUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICT UCIIO/Ib3yeMbIX
Be/IMUMH, UX 0003HaueHus: U eJUHHLbI; yKa3biBaTb (OPMYJbl, CBSI3bIBAIOLUE
JaHHYO0 (PU3MYECKYI0 BeJIMUMHY C APYTUMU BeTMUUHAMY;

aHa/IM3UpOBaTh (PU3MUeCKHe MPOLIeCChl U SIBJIEHUS, WUCIONb3ysl (prU3nUecKue
3aKOHBI ¥ TNIPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, II u III 3akousl HbroTOHa,
3aKOH COXpaHEeHWsl MeXaHWUYeCKOW SHEepPruM, 3aKOH COXpPaHeHUsl WMIYJIbCa,
TPUHLUIT CYNEepIIO3ULUA CUJI, TMPUHLUAI PABHONPABUs WHEPLMA/IbHBIX CHUCTEM
OTCYéTa, MOJIeKY/IIPHO-KUHETUYeCKYH0 TeOPUI0 CTpPOeHHUs BelllecTBa, Ia30Bble
3aKOHBI, CBfI3b CpeJHeld KUHeTUYeCKOU SHepruM TeIuloBOIO JBUKeHUs MOJIeKYJl C
abCco/oTHOM TeMIiepaTypou, TMepBbiii 3aKOH TePMOJWHAMHKH, 3aKOH COXpaHEeHWUs
9JIEKTPUUYECKOro 3apsfa, 3akoH KysioHa, Mpu 3TOM pas/inyarbh CJIOBECHYHO



(GhopMy/IMPOBKY 3aKOHa, €ro MaTeMaTh4yecKoe BbIpa)KeHHe W YCJIOBUs (TPaHMIIbI,
00/1aCcTH) MPUMEHUMOCTH;

OOBSICHATL OCHOBHble TIDUHLUIMBI  [€HCTBUS  MallliH, TpUOOpPOB U
TeXHUYECKUX yCTPOMCTB; pa3/iMuaTh YCIOBUS WX 0e30MacHOTO WCIIOb30BaHUS B
TIOBCe/IHeBHOM »KU3HHU;

BBITIOJIHSTh 9KCIIEPUMEHThI 10 UCC/Ae0BaHUIO0 (PU3NUEeCKUX SIBJIeHUN U
TIPOL[ECCOB C HCIOJIb30BaHHWEM TPSMbIX W KOCBEHHBIX W3MepeHUid, MpU 3TOM
dopmynupoBate mpobieMy/3aZiauy W TUMOTe3y yueOHOTO SKCIepUMEHTa,
co0upaTh yCTAaHOBKY W3 TMpeJIOKeHHOTO O00O0py/0BaHuUsl, TIPOBOJAUTH OTMBIT U
¢dbopMyMpoBaTh BLIBO/IbI;

OCYILIeCTBJISITh MPsIMble ¥ KOCBEHHbIe U3MepeHUst (U3UUeCKUX BeJUYUH, TIPU
3TOM BbIOMpAThb ONTHUMAaJIbHBIA CIOCO0 W3MepeHWs] W MCIOJIb30BaTh U3BECTHBIE
MEeTO/bI OLIeHKH MOrPEIIHOCTeN U3MepeHul;

WCC/IeJOBaTh  3aBUCUMOCTH  MeXAy  (U3NYeCKUMH  BeJIMUYMHAMH  C
WCTIO/Ib30BaHNeM TIPSIMbIX W3MepeHHi, TMPU 3TOM KOHCTPYMpPOBaTh YCTAHOBKY,
¢buKCUpOBaTh pe3yJ/bTaThl TMOJyYeHHOM 3aBUCUMOCTUA (DM3UUECKUX BeJUUUH B
BuZie Tabsuil ¥ TpaUKOB, AesaTh BLIBO/BI TIO0 Pe3y/IbTaTaM UCC/IeJOBaHKS;

cobsrogaTh TipaBUIa 6e30macHOro Tpy/ia MpU MPOBEeIeHUH UCC/IeJOBaHUM B
paMKax y4yeOHOro 93KCTiepuMeHTa, yuyeOHO-MCC/Ie0BaTe/IbCKOM U TIPOEKTHOM
JesiTe/IbHOCTU C UCIIO/Ib30BaHUEM W3MepHUTeTbHBIX YCTPONCTB M J1abopaTOPHOTO
obopymoBaHus;

peliatb pacyéTHble 3aZlaud C SIBHO 3aJaHHOM (M3UUEeCKOW MO/ienblo,
WCIO0JTb3ysl (pri3nuecKue 3aKOHbI U MPUHLUIBI, HA OCHOBE aHa/u3a yCJ/I0BUs 3a/jauu
BbIOMpAaTh (U3NUECKYI0 MO/e/ib, BbIZEeNsATh (QU3nueckrie BeJUUUHBI U (HOPMYJIb,
HeoOXoJuMble [/1s1 eé pellleHus], MPOBOJUTh PacuéThl M OIleHWBaTh PeasbHOCTb
TI0/yUeHHOT0 3HaueHus (PH3UuecKoil BeJTMUMHBbI;

pelllaTh KaueCTBeHHbIe 3a/lauk: BLICTPAUBaTh JOTMUYeCKU HENPOTUBOPEUUBYIO
L[eMIOYKY pacCy’kJeHUil C Oropod Ha M3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU U
bu3nueckyre siBIeHUS;

WCTIONb30BaTh  TIPU  pellleHMd  yueOHbIX  3aZlau  COBpeMeHHbIe
rHGbOpMaLMOHHbIe TeXHOJIOTHH AJIsl TIOUCKA, CTPYKTYPUPOBaHUSI, UHTePIpeTaljiu
Y TIpe/icTaB/ieHys1 yueOHOW U HayYHO-TIOMYJ/ISIPHOM UH(OPMaLUU, TI0/TyUeHHOU 13

Pa3UYHBbIX UCTOYHUKOB, KDUTUUECKU aHAaIM3MPOBaTh MoyuaeMyro UH(OpMaLUio;

TIPUBO/IUTH TIPUMEPHI BKJIaZla POCCUMCKUX U 3apy0OeXXHbIX YUEHbIX-(DHU3UKOB B
pa3BUTHe HayKd, OOBsICHEHHWe TIPOIIeCCOB OKPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUM;

WCTI0/Tb30BaTh TeOopeTHUeckre 3HaHus 10 (H3MKe B TOBCEAHEBHOU >KU3HU
J71s1 obecrieueHuns: 6€30MacHOCTH TIPU 00pallleHny ¢ TprubopaMH ¥ TeXHUUeCKUMU



yCTPOMCTBAMU, [Jisi COXPaHEHUS 3/I0POBbSI U COOJIIO/IeHUST HOPM SKOJIOTMUeCKOT0
TIOBe/IeHUs1 B OKPY Kalolllel cpefie;

paboTatb B Tpymme C BBIMOJHEHWEM Pa3/MUHBIX COLMATBbHBIX POJIeH,
TJIAaHUPOBaTh pabOTy TPYIMbl, PALMOHANILHO pacripefiefisiTh 005S3aHHOCTU U
TJIAHUPOBATh JeSTeIbHOCTh B HeCTaHJAPTHBIX CUTYyalUsiX, afleKBaTHO OL|€HUBAaThb
BKJIa/l K&)K/IOTO M3 YYaCTHUKOB TPYMIIbI B pellieHre pacCMaTprBaeMoi Ipo0/ieMbl.

K koHiy obyuenws B 11 kiacce mpeiMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE [IOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUArOIIUXCST YMEHHM:

JIeMOHCTPHUPOBaTh Ha TpHMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHbI MHpa, B Pa3BUTUHA COBPEMEHHOW TEXHUKU U
TeXHOJIOTMM, B MPAaKTUUYECKOW [AesTeJIbHOCTH JIIOJEeH, 11eJIOCTHOCTb U e[QUHCTBO
(bu3ruecKou KapTUHBI MHUPa;

YUUTLIBaTb TpaHUI[bl TIPUMEHEHUsI M3yUeHHbIX (U3NUECKUX MOJesiei:
TOYEUHbIA 3/IeKTPUUeCKUM 3apsi/l, JIyd CBeTa, TOUeUHbld UCTOYHUK CBETa, sifiepHast
MOJZieJib aTOMa, HYK/JOHHasi MOJe/lb aTOMHOTO siipa MpU pellieHud (HU3ndyecKux
3ajay;

pacrio3HaBaTh (pusnueckue siBjieHUs (MPOLeCChl) U 0OBSICHATh WX Ha OCHOBE
3aKOHOB 3JIEKTPO/IMHAMUKMU U KBAHTOBOW (PU3MKU: 37IeKTpHUUYeCKasi MPOBOIUMOCTb,
TeIJIOBOe, CBETOBOE, XMMHUUYECKOe, MarHUTHOE [eWCTBUSI TOKAa, B3aUMOZENCTBUE
MarHuTOB, 3JIEKTPOMarHuTHasi WHJyKUWs, [elCTBUe MarHUTHOrO TI0Jis Ha
TIPOBOAHUK C TOKOM M JBWKYIIUNCS 3apsi[l, JIeKTPOMarHWTHbIe KoJjiebaHUs U
BOJIHBI, TPSIMOJIMHEMHOEe paclpoCTpaHeHWe CBeTa, OTpa)keHue, IpesoMJIeHUe,
vHTepdepeHusi, udpakusi W TMOJAIpU3alds CBeTa, [AUCIEpPCUsi CBeTa,
doTtoanekTpruueckuii 3¢ ekt (boTo3ddeKT), CBeTOBOE JiaB/eHHe, BO3SHUKHOBEHHE
JIMHeNYaToro CrekTpa aToMa BOJOPOJa, eCTeCTBeHHass U MCKYyCCTBEHHas
Pa/IM0aKTUBHOCTb;

OMUCHIBAaTh H3Yy4YEHHbIE CBOMCTBA BellecTBa (3/IeKTpUUYECKHWe, MarHUTHBIE,
onTUYecKWe,  3MeKTPUUYECKYH)  MPOBOJMMOCTb  pa3/iMuHbIX  Cpel) U
3/7IeKTPOMarHUTHbIE SIBJIeHUs (TIPOLIeCChl), HWCIMO/b3YyS (PU3NUeCKre BeJIMUWHBI:
3JIeKTPUUECKUM 3apsijl, CUa TOKa, 3JIeKTpUUeCcKoe HarpspKeHUe, 371eKTpUueckoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIUAJIOB, 37IeKTPOABIKYIIasi Cr/a, paboTa TOKa,
VHAYKLYS MarHATHOTO MoJjsi, cuaa Ammepa, cuia JlopeHua, WHIYKTHBHOCTb
KaTYILKH, SHEeprusi 37eKTPUYeCKOro U MarHUTHOTO TMOJied, Mepuoji ¥ 4YacToTa
KonebaHuii B KosiebaTeslbHOM KOHTYpe, 3apsii U CWia TOKa B Tporjecce
TapMOHMUECKUX 3/IEKTPOMAarHUTHBIX ~KojiebaHuii, (HOKyCHOe pacCTOosiHe U
ONTUYeCKasi CWia JIMH3bl, TIPU OMMCAHWM TMPaBU/IbHO TPaKTOBaTh (PU3NUYECKUU
CMBIC/I HWCIIOMb3yeMbIX Be/JWYMH, WX 0003HaueHusT W eJUHUIIbI, YKa3bIBaTb
(dbopMynbl, CBSI3bIBAKOIME [JaHHYIO (U3UYECKYIH0 BeIWYMHY C [APYTUMU
Be/TMUMHAMUY;



OMUCHIBATb H3yUeHHble KBAHTOBbIE SIBJIEHUSI W TPOLIECCHI, HWCIOb3Yys
¢dur3nueckue BeIUUUHBI: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI U
YyacToTa CBeTa, SHePrus U UMMYJIbC (POTOHA, MeproZ, Noypacnaza, SHeprusi CBs3U
aTOMHBIX $ijep, TIPU OMNWCAHUM TPAaBU/IBHO TPaKTOBAaThb (PU3UUECKHUNW CMBIC/
WCTIO/Ib3YEMBIX BeJIMUMH, WX 0003HaUeHWs W eJUHUI[bI, YKa3biBaTh (HOPMYIIbI,
CBsI3bIBAIOIME [JlaHHYI (DU3MUeCKyl0 BeJMUYMHY C JPYTMMHU BeJIUUYMHAMU,
BBIUUCJIATH 3HaUeHUe (PU3NUeCKOr BeJTMYUHBbI;

aHa/IM3MPOBaTh (pM3NUECKHe MPOLeCChl U SBJEHUs], UCMO/b3ysl (PU3nuyecKre
3aKOHBI Y MPUHLUIILL: 3aKOH OMa, 3aKOHBI T10C/Iej0BaTeIbHOr0 U MapasiiebHOro
CcoelMHEeHUs TIPOBOJHUKOB, 3aKOH /[Ikoyss—JleHlla, 3aKOH 3/IeKTpPOMarHUTHOU
VHAYKLWY, 3aKOH TIPSIMOJIMHEMHOTO pacripoCTpaHeHUsl CBeTa, 3aKOHbI OTPa’KeHUs
CBeTa, 3aKOHbI MPEJIOMJ/IEHUS] CBeTa, ypaBHeHUWe JWHINTeWHa J/s1 GoTtosddekTa,
3aKOH COXpaHeHWsl SHepruy, 3aKOH COXPaHeHWs! MMITY/bCa, 3aKOH COXpPaHeHHUs
3JIEKTPUUECKOr0 3apsi/ia, 3aKOH COXPaHeHWs MaCcCOBOI0 UMCJa, MOCTynAaThl bopa,
3aKOH Pa/IM0aKTUBHOIO pacraja, Mpyu 3TOM pa3/ihuaTh CJI0BECHYIO (POPMYIUPOBKY
3aKOHa, ero maTeMaThyeckoe BbIpa)KeHHWe U YCI0BUS (TpaHULbI, 00J1aCTH)
TIPUMEHHUMOCTWY;

onpe/ie/iATh HarpaB/ieHWe BeKTOpa MHAYKLIMU MarHUTHOTO 10Jis TIPOBO/IHUKA
C TOKOM, CH/Ibl AMriepa v cubl JlopeH1a;

CTPOUTb U OINHUCHIBaTH H300pa)kKeHWe, CO3[jaBaeMoe IIJIOCKAM 3epKajioM,
TOHKOMU JIMH30MU;

BBITIOJIHATh 9KCIIEPUMEHTHI TI0 HCC/Ae[I0OBaHUIO (PU3NUECKUX SIBJAEHUN U
TIPOLIECCOB C WCIO/Ib30BaHWEM TIPSIMBIX W KOCBEHHBIX W3MepeHWM: TpU 3TOM
dbopmynvpoBath TipobsieMy/3ajauy UM TUIOTe3y yueOHOro SKCIIePUMEHTa,
cobupaTh YCTAaHOBKY W3 TIPEAJIOKEHHOTO 000pY/JOBaHUS, MPOBOAUTH OMBIT U
(opMy/MpOBaTh BHIBOJbI;

OCYILLIeCTBJISITh TIPSIMbIe U KOCBEHHbIE U3MepeHHs (PU3NUeCKUX BeTMUYUH, MPU
3TOM BBIOMpATh ONTUMAJIBHBIA CMOCOO W3MepeHHsI W WCII0/Ib30BaTh H3BECTHHIE
MeTO/Ibl OLIEHKU MOTPELIHOCTEN U3MepeHUH;

VCCNeOBaTh 3aBUCMMOCTH  (DM3MYECKUMX BEJIUUMH C MCII0/Ib30BaHUEM
MpSIMBIX W3MEpPeHWW: TMpPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (HUKCHPOBATh
pe3y/ibTaThl TOYYeHHOW 3aBUCUMOCTH (H3WUYECKUX BeUUWH B BHje Tabiui] U
rpaduKoB, fe/aTh BLIBOAbI 10 pe3yJ/ibTaTaM UCC/el0BaHMUS;

cobmoaTh npaBusia 6e30macHOro Tpy/a MpH TMPOBe/leHUH WCCeloBaHuM B
paMKax ydeOHOro SKCriepuMeHTa, y4eOHO-MCCIel0BaTeNIbCKOM U TIPOEKTHOU
JiesiTeTbHOCTU C WCTIO/Ib30BaHWEM H3MepPUTE/IbHBIX YCTPOMCTB U 71ab0paTOPHOTO
obopyoBaHus;

peliaTh pacCuéTHble 3aflaud C $IBHO 3aJlaHHOM (hH3MUYecKol Mo/iesibio,
WCI0Jb3ysl (PM3UUeCKre 3aKOHbI M PUHLIUIBI, HA OCHOBE aHa/v3a yC/I0BUS 3ajaur



BbIOMpaTh (PU3NYECKYIO MOZe/b, BBIJENSITh (PU3nuecKre BeJUYUHBI U (DOPMYIIb,
HeoOXxoJuMble [/1s1 eé pellleHus, MPOBOJUTh PACuéThl W OLIEHWBAThb pPeaTbHOCTh
MOJIyYEeHHOTr0 3HaueHUs (PU3UUeCKOU BeTMUMHBI;

pelllaTh KaueCTBeHHbIe 3a/lauk: BbICTPAWBATh JIOTUUECKH HEIPOTHBOPEUUBYIO
1[ETIOYKY pacCyKAeHUd C OrMopod Ha HW3yueHHble 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3rueckue siB/IeHNS;

UCMO/Ib30BaTh  TIPM  pellleHMHd  yueOHBIX  3afjau  COBpEMeHHbIe
MH(OPMaLIMOHHbIe TeXHOJIOTHH [I/Isl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPeTal[uu
U Tpe/icTaB/ieHus1 yueOHOUM 1 HayUHO-TIONY/IIpHOM MH(OPMALIUK, M0/TyueHHON U3

Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBAaTh MOTyuaeMyr UH(OpMaIuio;

OOBSICHATb TIPUHLUMBI JeUCTBUST MalllWH, TPUOOPOB U TeXHUUYECKUX
YCTPOMCTB, pa3/uyaTh yCJIOBUs UX 0€301acHOT0 UCTI0/Ib30BaHUSI B TIOBCEJHEBHOM
YKU3HY;

TIPUBO/IUTH TIPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHbIX-(DHU3UKOB B
pa3BUTHe HayKu, B OOBsICHEHHE TPOLIeCCOB OKPYXKAIOL[er0 MHUpPa, B pa3BUTHE
TeXHUKH U TeXHOJIOTUI;

WCTIOb30BaTh TeopeTUuUeckre 3HaHWs 10 (QU3MKe B MOBCEJIHEBHOU >KHU3HU
Aist obecrieueHus1 6€301MaCHOCTU TIPU 0OpaIl[eH|H C MPUOOPaMHM U TeXHUUeCKUMU
yCTPOMCTBAMU, [jIsi COXPaHeHUs 3/I0pPOBbs U COOJIIO/IeHHSI HOPM 3KOJIOTHYeCKOro
TIOBe/IeHHsI B OKpYKatolliei cpejie;

pabotaTh B TpyIlie C BBIMOJIHEHWEM Pa3/IMUHbIX COI[MA/IBLHBIX POJIel,
TJIaHUPOBaTh pabOTy TpyIbl, paljMOHAJbHO pacrpefensTb 00s3aHHOCTH WU
TJIaHUPOBaTh JIeATeIbHOCTh B HeCTaHAApPTHBIX CUTYaL[UsiX, afleKBaTHO OLIeHWBATh
BKJIaJ] KaXX/IOTO U3 YUaCTHUKOB T'DPYIITILI B pellieHre pacCMaTpUBaeMoi TIpo0/ieMbl.



TEMATHNYECKOE INTAHUPOBAHUE

10 KJTACC
KosmnuecTBo uacos O/1eKTPOHHBbIEe
HaumeHoBaHue pa3jie/ioB 1 TeM (yudpoBbie)
Ne n/m KontposbHabie | IIpakTnueckue
NMporpaMmsl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3NUKA 1 METO/ABI HAYYHOI'O ITO3HAHUSA
1.1 ®ur3MKa ¥ METO/Ibl HAYYHOT'O MTO3HAHUS 2 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Uroro no pa3peny 2
Pazgen 2. MEXAHUKA
2.1 Kunemarvika 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 TTiHamuKa 7 bubmioreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeH!sl B MexaHUKe 6 1 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Nroro no pasgeny 18
Pazgen 3. MOJIEKYJ/IAPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KUHETUUECKOM 9 1 bubmmoreka IIOK
) Teopun https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
3.2 O 10 1
CHOBBL TEPMOZHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUA BellleCTBa. 5 Bbubmioteka LIOK

da30Bble nepexo/ibl

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




Wroro no pasgeny

24

Paspen 4. 9JIEKTPOAJVMHAMMKA

4.1 OJIeKTPOCTaTUKa 10 Bubmaorexa [IOK
https://m.edsoo.ru/7f41bf72
4 [TocTOSIHHBIN 3/1eKTPpUUeCKUi TOK. TOKH B v bubmmoreka [IOK
) Pas/IMUHBIX Cpejax https:/m.edsoo.ru/7f41bf72
Uroro nio pazpeny 22
Pe3epBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




11 K/TACC

KoimuyecTBo yacoB JJIEKTPOHHBbIE
HaumeHoBaHue pa3jie/i0B U TeM (uudposbie)
Ne n/m KonrtpoibHable | IIpakTHueckue
NpOrpaMmbI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
Paspen 1. JIEKTPOJVUHAMMKA
11 MarsuTHoe 1noJie. D/IeKTpOMarHuTHast 1 1 3 Bbubmoteka LIOK
‘ WHIY KISt hitps://m.edsoo.rw/7f41¢97c
Uroro no pa3peny 11
Paspen 2. KOJIEBAHUWSA 11 BOJ/IHbBI
21 MexaHuyeckye U 3/IeKTpOMarHuTHbIe 9 1 bubmmoreka [IOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
29 MexaHuyeckye U 3/IeKTpOMarHuTHbIe 5 1 Bbubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruxka 10 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
Uroro no pa3peny 24

Pa3zgen 3. OCHOBBI CITEITUA/TbHOM TEOPUY OTHOCUTE/IbHOCTU

31 OCHOBBI CrieLMabHOU TEOpUU 4 1 bubmioreka LIOK
' OTHOCHUTE/TbHOCTH https://m.edsoo.ru/7f41c97c
Nroro no pazpeny 4
Pa3zpen 4. KBAHTOBASA ®N3UKA
4.1 O/ileMeHThbI KBaHTOBOM OITHKU 6 Bubmaorexa LIOK
https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToma 4 Bbubmoreka LIOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE PO

bubmmoreka [IOK
https://m.edsoo.1u/7f41c97¢

Wtoro no pasgeny

15

Paspen 5. 9JIEMEHTBI ACTPOHOMMWU 1 ACTPODPU3NKHN

5.1 O/1eMeHThbl aCTPOHOMMHU U aCTPO(PU3UKHU 7 }]?tlfij:l/l;ln?:d}{szig/ljf4lc97c
Uroro nio pa3peny 7
Paszgen 6. OBOBITAIOIIIEE IIOBTOPEHUE

61 | OGoGuaiouee nosropese ‘ g5
Uroro nio paspeny 4
Pe3sepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
Ko/mmuecrBo yacoB JJ/IEKTPOHHBIE

No ara npposbIe

Tema ypoka Kontpoabubie | IIpakTnueckue A bp
n/n Bcero u3yueHusi =~ oOpa3oBarTe/bHbIe

padoThI padoThI
pecypchbl
Pusrka — HayKa 0 [IpUpoje.
y PHPOA bubmmoreka [IOK
1 Hayunble MeTO/bI ITO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mmupa
Posb 1 MecTo ¢u13MKK B

9 ¢dbopMHpOBaHNY COBPEMEHHOM 1 Bbubmoteka LIOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
TIPaKTUYeCKOU JleATe/TbHOCTH JIFOZen
MexaHuueckoe JBUKeHMe.

3 OTHOCUTENTBHOCTh MEXaHUYECKOT 0 1 bubmmoreka [IOK
ABrxeHus. [TepemeltieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOE MPSAMOTUHENHOe 1 Bbubmoreka IIOK
[BIDKeHUe https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE NPSIMOIMHENHOE 1 bubmmoreka [IOK
JTBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CB00o/1HOE MazieHre. Y CKopeHre 1 bubmioreka LIOK
CcBODOO/IHOTO Ma/IeHusT https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe JBYKeHMe.

7 ,Z[EI/I)KGHI/IE Mmare 'IE/[IaHbHOfI TOYKHU I10 1 Bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [TpuHLMI OTHOCHUTEIBHOCTH ['anuest. 1 bubmioreka LIOK




WHuepryanbHble CUCTEMBI OTCYeTa.
[Tepseiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpyHuun

bubmmoreka [IOK

9 Cyneprio3uLiuu cui. Bropou 3akoH
yrep i P . https://m.edsoo.ru/ff0c3be8
HeroTOHa J/151 MaTepraTbHOM TOYKU

10 Tpertun 3akoH HeroTOHA /17151 Bbubmmoreka IIOK
MaTepHa/bHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOro Tsarotenus. Cuna

bubmmoreka [IOK
11 TsbKecTU. IlepBasg KocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOpOCTb

1 Cuna yrnipyroctu. 3akoH ['yka. Bec bubmmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagpduueHT TpeHus.

13 Cua CEH OTI/IBJIeSI/(Ii:{;[l )51 BI/I)Pi(eHI/II/I Bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Tesla B )KUKOCTU UK rase
[TocTynarenbHOe ¥ BpaljaTesbHOe

14 JIBIKeHKe abCOJTFOTHO TBEPZOTrO TeJia. bubmmoreka [IOK
MowmeHT cussbl. [11euo cunel. Y cnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEP/OrO Tejla
Nmnynbc MaTepyuanbHOW TOUKU,

15 CHUCTeMbI MaTepUaIbHbIX TOUEK. Bubmorteka LIOK
WmMmybc cuibl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
VMITy/ibCa. PeakTHBHOE IBW)KeHHe
PaboTa 1 MOIITHOCTb CHJIBL.

16 KuHeTrueckast SHeprusi MaTepranbHOU Bubmoreka IIOK
Touku. Teopema 06 3MeHeHUH https://m.edsoo.ru/ff0c4502
KUHETUUECKON SHePrin

17 [ToreHnmansHas sHeprus. bubmmoreka [IOK




[ToTreHLManbHast SHEPrus yripyro
Ae(OpMHUPOBAHHOM TPy KUHBL
[ToreHnambHast SHEPTUs TeJla BOU3U
TMOBEPXHOCTHA 3eMJN

https://m.edsoo.ru/ff0c461a

18

[MoTeH1MaTbHBIE U HETIOTEHLA/IbHbIE
cunbl. CBs3b pabOThI
HeIoTeHIUaTbHBIX CUJT C U3MeHEeHHUeM
MeXaHUYeCKOU SHEPIrMU CUCTEMBI TeJl.
3aKOH COXPaHeHHsl MEXaHUUYeCKOH
JHEprur

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHast paboTa
«UcceoBaHye CBsi3v paboThI CHJTBI C
M3MeHeHHeM MeXaHHUUeCKOW SHeprun
TeJla Ha MPUMepe PacTsHKeHHUsT
PE3UHOBOTO JXKI'yTa»

20

KoHntposbHast paboTa 1o teme
«KuHemaTtuka. [lnHaMuKa. 3aKOHBI
COXpaHeHUsI B MeXaHUKe»

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

21

OCHOBHBIE MT0JI0’KEeHUST MOJIEKY/ISIPHO-
KUHeTHYeCcKou Teopun. BpoyHOBCKOe
nekenue. Iubdysus

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

22

Xapaxkrep JBWKeHUs U
B3aUMO/IeMCTBUS UaCTHL] BellleCTBa.
Mopeny CTpoeHusi ra30B, )KUJKOCTen
Y TBEPJbIX Tesl

23

Macca monekyJi. Konvuectso
BeljecTBa. [locTosiHHas ABorazpo

24

TernnoBoe paBHOBecHe. Temnieparypa
1 eé usmepenue. lllkana Temreparyp




Lenbcus

Npeanshbiii ra3 B MKT. OcHoBHOE

bubmioreka LIOK

2 ypaBHeHue MKT https://m.edsoo.rw/ffOc4fde
AbGcosroTHas TeMIiepaTypa Kak Mepa

%6 Cpe/iHell KWHEeTUYEeCKOM SHepruu bubmmoreka IIOK
[IBUKEeHUs MOJIeKyJ/l. Y paBHeHHe https://m.edsoo.ru/ffOc511e
MenpeneeBa-KnaneiipoHa

27 3akoH [JanbToHa. ['a30Bble 3aKOHBI
JlabopaTopHasi paboTa

28 «MccnenoBanue 3aBUCMMOCTH MEXIY
rapaMeTpamH COCTOSTHUS
paspe’KeHHOro rasa»

29 WN3onporieccel B veaqbHOM rase u ux bubmioreka LIOK
rpaduyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMO/JUHAMMYECKOU CUCTEMBI U

30 crioco6ei ee nu3meHenwst. Komiuectso Bbubmioteka LIOK
TeruIoThI U paboTta. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHeprus 04HOaTOMHOI'O U/ieaTbHOr 0
rasa

31 Bugb! Teruionepegauu Bubmmorexa [IOK

https://m.edsoo.ru/ff0c5c36
Y iebHast TETJIOEMKOCTD BEIIIeCTRa.
bubmmoreka [IOK
32 KosmmuecTBo TerioTsl 1pu
o https://m.edsoo.ru/ff0c5c36
Terionepesiave. AnrabaTHBIN TPoLiece

33 [TepBbIli 3aKOH TEPMOIIHAMUKHU U €70 bubmmoreka [IOK
TIpUMeHeHYe K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTrMocCTh MpoLieccoB B bubmoreka LIOK




nipupoe. Bropoti 3akoH
TePMO/JMHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuwn perictBus u KI1/I Ternosom

bubmmoreka [IOK

35
MallluHbI https://m.edsoo.ru/ff0c600a

36 Hwkn Kapuo u ero KI1/]

37 OKosoruyeckrie mpooiemMbl
Ter/I03HepreTUKU

o O6o61aroruil ypok « MonekysipHasi Bbubmoteka LIOK
(usrka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtposnrHast pabora 1o teme

bubmioreka [IOK
39 «MonekynsipHasi ¢pr3uka. OCHOBbI
https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKI»

40 [Tapoobpa3oBaHue U KOH/IeHCaL[HsI. Bbubmmoreka IIOK
VcniapeHue U KureHue https://m.edsoo.ru/ff0c63b6
AGcoJtoTHasi MU OTHOCUTETbHAsI

. bubmioTeka LIOK
41 BJI&YKHOCTh BO3/lyXa. HachbllljeHHbIM
https://m.edsoo.ru/ff0c64d8
rap
Tsepgoe Testo. Kpucraninueckve u

42 aMmopdHble Tesla. AHU30TPOIUS bubmmoreka IIOK
CBOWCTB KPUCTA/IOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTtasibl. CoBpeMeHHbIe MaTepraslbl
[1naBneHue ¥ KpucTaIA3aLus.

43 Y nenvHas Tenn[())"ra nnaBneEm Bubmiorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6numanyst
b K

44 YpaBHeHue TeryioBoro OanaHca ubmaotexa O

https://m.edsoo.ru/ff0c6820

45 DJ1IeKTpU3aLKs TeJl. DJIeKTPUUECKUI bubmoreka ITOK

3apsizi. [Ba Buzia 3/1IeKTPUUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiioB

[TpoBOHUKY, AU3NEKTPUKH U

Bbubmmoreka [IOK
46 TIOJIYIIPOBOJHUKU. 3aKOH COXpaHeHUs
https://m.edsoo.ru/ff0c6bcc
3/71eKTPUYeCKOoro 3apsija
B3auMo/iercTBIe 3apsA0B. 3aKOH
. . Bbubmioreka LIOK
47 Kysona. ToueuHbIy 3/1eKTPUYECKUU
https://m.edsoo.ru/ff0c6ced
3apAa/
HarpspkeHHOCTh 9/IeKTPUUECKOT0
48 niosig. [IpyHLMI cyneprosuyuu Bubmorteka LIOK
3/IEKTPUUECKHUX TI0/1er. JIMHUK https://m.edsoo.ru/ff0c6df2
HaIPSDKEHHOCTH
Pabota cus 371eKTpOCTaTHUeCKOro
49 ons. [ToTeHiya pPa3 oC Bubmorexa [OK
niosis. [ToreHuuan. PasHocTts
H https://m.edsoo.ru/ff0c6f00
MOTeHLIMAa/IoB
[IpoBOHMKY Y JU3/IEKTPUKH B
POBOA A P bubmioreka LIOK
50 3/1eKTPOCTaTUYeCKOM I10J1e.
https://m.edsoo.ru/ff0c7018
[vsnekTpuyeckas IpOHULIAEMOCTb
. Bbubmmoreka [IOK
51 DnekTpoeMKoCTb. KoHzieHcaTop 1
https://m.edsoo.ru/ff0c7126
D/IeKTPOEMKOCTbD IIJIOCKOTI'O
bubmoreka LIOK
52 KOH/IeHCaTopa. DHeprus 3apskKeHHOro
https://m.edsoo.ru/ff0c72c0
KOH/IeHcaTopa
53 JlaboparopHasi paboTa "V3mepeHue
3JIEKTPOEMKOCTH KOH[eHcaTopa"
[TpuHLUI 1eliCTBUS U IPUMEeHeHHe
c4 KOH/IeHCaTOPOB, KOMUPOBAIbHOTO

ariraparta, CTPyMHOTrO pUHTepa.
OJIEKTPOCTaTUUeCKasi 3allyTa.




3asemieHNe 371eKTpornproopoB

55

OJIeKTPUYECKUN TOK, YCJIOBUS ero
cylecTtBoBaHUs. [T0CTOSAHHBIN TOK.
Cwuna Toka. HarnpsikeHue.
ConpotuBrienue. 3akoH OMa 11
yyJacTKa Ljernu

56

I[TocniejoBaTebHOE, TIapaslieIbHOE,
CMeIlIaHHOe COeJIHEeHUe
TIPOBO/THUKOB. JTabopaTopHasi paboTa
«/I3ydeHre CMeIIIaHHOTO COe/IMHEHHST
PEe3UCTOPOB»

bubmoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIIHOCTB 3/IEKTPHUUECKOTO
TOKa. 3aKoH [IxoyJis-JleHiia

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TO/THOM (3aMKHYTOM)
371eKTpruYecKou nenu. KopoTtkoe
3aMbIkaHue. JTabopaTopHast paboTta
«M3mepenue 3/]C UCTOYHMKA TOKa U
€ro BHYTPEHHero COMpOTUBIIEHHS»

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAs IIPOBOAUMOCTD TBEP/BIX
MeTaJslJIoB. 3aBUCHMMOCTb
COMPOTHUB/IEHUSI METAJIZIOB OT
TemMriepaTypbl. CBepXIpOBOJUMOCTb

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA 3/IeKTPOHHBIX MTyUKOB

61

[TonynpoBOIHUKY, UX COOCTBEHHAs U
npyMecHasi TIPOBOAUMOCTh. CBOMCTBA
p—n-nepexo/ia. [TomynpoBoAHUKOBBIE
110)%(010)0) 81

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




DJIEKTPUYECKUHU TOK B PACTBOPAX U

2 pacruiaBax 3/1eKTPOJIUTOB. 1 Bbubmioreka LIOK
OJIEKTPOJIUTUYeCKas: JUCCOLMALIUS. https://m.edsoo.ru/ff0c82ba
DJIEKTPO/IA3
DJIEKTPUYECKUH TOK B ra3ax.

63 CaMocCTosITe/IbHbIN 1:1 1 Bubmioteka LIOK
HeCamOCTOSITe/TbHbIY pa3psz. MoiHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
OnekTpruyeckue MpUOOPHI U

64 YCTPOMCTBA U UX MPAKTUUYECKoe 1 bubmmoreka ITOK
ripuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O6o0r1aroIuit ypok 1 Bbubsmmoreka [TIOK
«DJeKTpOIHAMUKa» https://m.edsoo.ru/ff0c88be
KonTtposrHast pabora 1o teme

66 «JnekTpocTaTvkKa. [TocTosHHBIN 1 Bbubnuoreka IJOK
371eKTpuuecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pas3/IMYHbBIX Cpejax»

67 Pe3epBHbiil ypok. KoHTposibHas 1 bubmmoreka [IOK
pabora 1o Teme "DyIeKTPOAMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIi ypok. O6001aroIMii ypoK 1 bubmmoreka [IOK
o TemaMm 10 Kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68
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11 K/TACC

KoimuyecTBo yacoB JJIEKTPOHHBbIE
1r\II/_H Tema ypoxa Bcero Konrponbrinie | - Tpaxtirieckue ﬂ:;:eﬂnﬂ jg[?;zzz:fenbﬂme
padoThI padoThI pecypesI
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMoO/ieiicTBre. MarHUTHOe ToJie. 1 bubmmoreka IIOK
BekTop MmarHuTHOU MHAYKLMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHOW UHAYKLUA
MarHuTtHoOe 11071 TIPOBOJHUKA C

) TOKOM. OTibIT JpcTea. 1 bubmmoreka IIOK
B3auMogelicTBre NPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast paboTa «/3yuyeHue 1 1 bubmmoreka [IOK
MarHuTHOTI'O IT0JIA KaTyILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MAarHUTHOTO TOJIS HA
TPOBOAHUK C TOKOM. Crsia Amriepa.

4 JlabopaTopHast paboTa 1 1 bubmmoreka [IOK
«ccnenoBaHue 1eMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHMTa Ha PaMKy C
TOKOM»

[elicTBYe MarHATHOTO TOJIS HA

5 JBUXKYILYIOCS 3apsKeHHYI0 YaCTHULLY. 1 Bbubmioteka LIOK
Cuna Jlopentja. PaboTta cumbi https://m.edsoo.ru/ff0c9df4
JlopeHuia
DJIeKTpOMarHuTHast UHAYKLUs. [1oTok

6 BEKTOpa MarHUTHOM MHAYKLuU. 3/1C 1

WHJYKUWW. 3aKOH 3/1IeKTPOMarHUTHOM




nHAYKLMK Papazes

JlabopaTopHasi paboTa

bubmmoreka [IOK
7 «ccnenoBanvie sIBI€HUS
o https://m.edsoo.ru/ff0cal50
3/1eKTPOMarHUTHOW UHIYKLIMN»
VHAyKTUBHOCTS. fIB1eHue
8 camouHAyKLuU. I/1C caMOUHAYKLIUH. bubmmoreka [IOK
OHeprust MarHUTHOT'O 10151 KaTYLLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOe I10J1e
TexHuueckre yCTPOWCTBA U UX
TpUMEeHEeHHe: MIOCTOSTHHbIE MarHUTHI,
9 371eKTPOMAarHUThI, 3JIEKTPOJBUTaTe b,
YCKOPUTE/U 3/IeMeHTapHbIX YaCTHLI,
WH/YKLMOHHAas Mleub
10 O6o011aron il ypok «MarHuTHoe Bbubmmoreka [IOK
roJjie. D7IeKTPOMarHiTHast UHAYKLS» https://m.edsoo.ru/ff0cab82
KonTponbHast paboTa 110 Teme
1 M Bbubmmoreka [IOK
«MarnutHoe moJie.
https://m.edsoo.ru/ff0cad58
O/ieKTpoOMarHUTHasi UHAYKLHs»
CBoOOIHBIE MEXaHHUUECKHEe
Kosiebanust. 'apmMoHryeckue
bubmioreka LIOK
12 KosiebaHMsl. Y paBHeHHe
. https://m.edsoo.ru/ff0caf06
rapMOHHUYeCKUX KOJieOaHu .
ITpeBpalieHre 3Heprun
JlabopartopHast pabota
13 «/ccnenoBanuve 3aBUCUMOCTH
repuo/ia MaJTbIx KojiebaHMii rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl TPy3a»
. bubmmoreka LIOK
14 KonebaTtenbHbIM KOHTYP. CBOOOIHBIE H

https://m.edsoo.ru/ff0cb820




3JIGKTPOMAIrHUTHLIE Kojie0aHus B
naea/jibHOM KoJiebaTeIbHOM KOHTYpe€.
Amnanorus MeX1y MeXaHN4YeCKNMHU U
3JIEKTPOMarHMTHBIMH KojiebaHusIMIU

®opmysia ToMmcoHa. 3akoH

bubmmoreka IIOK
15 COXpaHeHUsl SHepTUU B U/iealbHOM
https://m.edsoo.ru/ff0ch9c4
KosiebaTe/TbHOM KOHTYpe
[IpencraBiieHuye 0 3aTyxXarOIUX
KosiebaHMsIX. BbIHYKIeHHbIe
bubmmoreka [IOK
16 MeXaHWYecKre KojiebaHus1. Pe3oHaHC.
https://m.edsoo.ru/ff0cbb86
BbIHYX/1eHHbIe 3/IeKTPOMarHUTHbIe
KosiebaHust
[TepemeHHbIN TOK. CHHYCOMIA/IBHBIN
nepeMeHHbIN TOK. MOIIHOCTh
bubmmoreka IIOK
17 TepeMeHHOr0 ToKa. AMIUIMTYJHOe U
< https://m.edsoo.ru/ff0cbd34
JleVCTBYOIIlee 3HaUeHHe CUJTbI TOKA U
HarpspKeHUst
Tpancdopmarop. [IpousBozcTBO,
18 nepe/iaua v notrpebeHne
3/1IeKTPUYeCKOW S3Hepruv
Y CTpOUCTBO ¥ NpakTUUYecKoe
19 TIpYMeHeHNe 3JIeKTPUYeCKOr 0 3BOHKa, bubmmoreka IIOK
reHeparopa [epeMeHHOr'o TOKa, https://m.edsoo.rw/ff0cc324
JIMHUU 371eKTporiepesayd
OKOJIOTUUeCKUe PUCKU MPU
TIPOM3BO/CTBE 3JIEKTPO3IHEPrUU.
20 KynbTypa rcrnosib30BaHus

5/IeKTPO3HEPIyH B TI0BCEJHEBHOU
JKU3HU




MexaHHUECKHe BOJTHBI, yC/IOBUS
pacripoctpaHenusi. [lepuos. CKOpoCTb

bubmmoreka [IOK

21 pacripoCcTpaHeHus U [jIMHa BOJIHBI. https://m.edsoo.ru/ff0cca54
[ToniepeuHble U NMPOAO/IBLHBIE BOHbI
oy, 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubmmoreka [IOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMAarHUTHbIE BOJIHBI, UX
23 CBOI;iC”ll")Ba u cKopocTb. [1kana Bubmmorexa [OK
https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJIH
[TpyHLUIIBI paIUOCBS3U U
24 TesieBUZieHYs. Pa3BuTre cpeCcTB
cBs13U. Pagmonokanys
75 KontposbHast pabota «Kosiebanust u Bbubmioteka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHeHOe pacrpoCTpaHeHue
26 CBeTa B OJJHOPO/IHOM cpefie. bubmmoreka [IOK
ToueuHbIli UICTOYHUK CBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus cseTa. [TocTpoeHue Bubmorexa [1OK
y https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TUIOCKOM 3epKajie
IIpenomienue ceeta. IToHoe
)8 BHyTpeHHee oTpakeHue. [Tpeie/ibHbIN Bbubmioreka LIOK
yroJ1 IIO/IHOI'0 BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaykeHUst
79 JlabopaTopHasi pabota «/3mepeHue bubmmoreka [IOK
ToKasaTesd peIOMJIEHUSA CTeKIa» https://m.edsoo.ru/ff0cd67a
30 JInn3el. [TocTpoeHue n300pakeHNiA B bubmoreka LIOK




nuH3e. Dopmysia TOHKOM JIMH3bI.
YBenmueHue JIMH3bI

https://m.edsoo.ru/ff0cdd1e

JlabopaTopHasi paboTa

31 «/ccnenoBaHye CBOMCTB
M300payKeHHUH B JIMH3aX»
Hucnepcus ceeta. CI0XKHBIM COCTaB
3 Genoro cBera. LIBet. JlabopaTopHas
pabora «Hab/rozieHre aucnepcuu
CBeTa»
33 WuTepdepenuus ceeta. ndpakuys Bbubmioreka LIOK
cBeTa. [JudpakijnoHHas peliéTKa https://m.edsoo.ru/ff0ced22
34 [Tonepe4yHOCTH CBETOBLIX BOJIH. Bubmioreka LIOK
[Tonspusarnus ceeta https://m.edsoo.ru/ff0cf02e
35 Ontrueckuie MPUOOPHI U YCTPOMCTBA U
yC/10BUsI X 6€301acHOT0 NMpUMeHeHHsT
['paHuLibl TPUMEHUMOCTU
36 K/IaCCUUEeCKOU MeXaHUKH. I1oCcTy maTel bubmmoreka LIOK
CrierasTbHON TeOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTETbHOCTH
OTHOCUTEeNBHOCTb OZJHOBPEMEHHOCTH.
bubmioreka LIOK
37 3ame/jieHve BpeMeHU U COKpalljeHve
https://m.edsoo.ru/ff0cfad2
JJTUHBI
DHEprusi U UMITYJIbC PeISTUBUCTCKOM
o P C YIRC P . bubmoreka LIOK
yactulbl. CBsI3b MacChl C S3Hepryueu u
H p https://m.edsoo.ru/ffOcfc68
VIMITYJIbCOM. DHEeprus MOKOost
KonTponbHast paboTa «OnTurKa.
. bubmoTeka LIOK
39 OCHOBBI CrieL{a/IbHOU TEOPUM

OTHOCHUTE/IbHOCTI»

https://m.edsoo.ru/ffOcf6£0




®oToHbl. DopmyJia [1nanka. SHeprus

bubmmoreka [IOK

40
Y UMIyJ/ibC GOTOHA https://m.edsoo.rw/ffOcfe16
OTKpBITHE U UCCIeJOBaHUe Bub LOK
nbnmoreka
41 oto3d¢ekra. OnbiTer A. I'.
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3aKoHBbI (poTO3(PhpekTa. Y paBHeHUe
. (? b P Bbubmioteka IIOK
42 OuHiTerHa A/ hoTtosddekra.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuiia» Gorosddekra
Hasnenuve ceera. Oneitsl I1. H.
. bubmmoreka LIOK
43 JlebeeBa. XuMHUECKOE JIeNICTBHE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckre yCTpoWCTBa U
MpaKkTUUeCKoe MpYMeHeHHe:
44
(dboTo31eMeHT, GOTOAATUMK,
coJIHeYHast baTapesi, CBeTOIHO/
45 Peruienue 3azau 1o teme «3/1eMeHTbI bubmioreka LIOK
KBAHTOBOU ONTUKU» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMmcoHa. OnbIThI
46 Pe3epdopja 1o paccesiHHIO O-4acTU Bubmmorexa LIOK
PDOPA P t https://m.edsoo.ru/ff0d091a
[lnanerapHasi Mmozenb atomMa
bub6 OK
47 ITocrynatel bopa nomotexa L
https://m.edsoo.ru/ff0d0Oafa
N3nyuenue u nornoujeHve (OTOHOB
y B @ bubmoreka LIOK
48 TIpY epexo/ie aToMa C OJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEepryuy Ha Apyrov. Buabl ciekTpoB
Bo/IHOBBIE CBOMCTBA YaCTHL]. Bo/IHbI
. bubmioTeka LIOK
49 ne bpousnsa. KopnyckynsipHo-

BOJIHOBOM Aya/u3M. CIIOHTaHHOe U

https://m.edsoo.ru/ff0d0ca8




BbIHY)X/IEHHO€ U3/TyueHue

50

OTKpbITHE paMOaKTUBHOCTHU. OIbIThI
Pesepdopza no onpeziesieH0 COCTaBa

Pagn0aKTHUBHOI'O U3/Ty4YeHUSA

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

51

Caowucrea anb(a-, 6eTa-, raMma-
usnyvyeHus. BiausHue
PaZiM0aKTMBHOCTU Ha )KUBbIE
OpraHu3MBbI

52

OTKpBITHE TIPOTOHA ¥ HEUTPOHA.
W3otonsl. Anbda-pacnag,.
DJIEKTPOHHBIN U MO3UTPOHHbIN 6eTa-
pacnag. ['amma-u3nyueHue

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

53

ODHeprusi CBsi3u HYKJIOHOB B sifIpe.
SAAnepHble peakiyu. SaepHbIn
peakTtop. [Tpo6/iembl, TIepCIeKTHUBBI,
5KOJIOTMYECKHE aCTeKThl sIepHON
SHepPreTUKU

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

54

JieMeHTapHble yacTulsl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAOMIOIeHUS U
pervcTpaLyy 37ieMeHTapHbIX YacTHL.
Kpyrbiii cton «®yHaameHTanbHbIe
B3aMMOJeNCTBUSA. EIUHCTBO
(bU3MUeCKOU KapTUHbI MUPa»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bu 3Be3qHoro Heba. CosBesaus,
SIPKYE 3BE3/Ibl, [/IaHEThI, KX BUMMOe
nBrkeHre, ColHeuHasi CUCTeMa

56

Counnije. ComHeuHasi akTUBHOCTb.
Vcrounuk suepruu CostHIa ¥ 3Be3




57

3B€3/ibl, UX OCHOBHbBI®
XapaKTePUCTUKU. 3BE3/bI [VIABHOM
0C/IeJ0BaTe/IbHOCTH. BHyTpeHHee
crpoenue 38€371. COBpeMeHHbIe
TIpe/ICTaB/IeHUs O TIPOMCXOKEHUN U
sBo/oLuy COJIHLA U 3BE3]

58

Mreunbiv [Tyt — Haiia ['ajlakTHKa.
[Tonoxxenve u aBwkeHue CosHLa B
Tanaktuike. ['anakTUKY. YepHbie
JBIPBI B 1jpax ragakTHK

59

Bcenennas. Pa3beranue rajakTHK.
Teopust bosbioro B3pbiBa.
PenvkToBOe M3nyyeHue.
MeTtaranakTuka

60

HepertieHHbie Mpo6ieMbl aCTPOHOMHUH

61

KoHTposbHast paboTa «371eMeHThbI
aCTPOHOMMU U aCTPO(U3HKK»

62

O6o6muaromuii ypok. Posb ¢pusuku u
aCTPOHOMHH B 3KOHOMHUYECKOH,
TEeXHOJIOTUUeCKOU, COL[MaTbHOU U
3TUYeCKOM cepax AesTelbHOCTH
yesioBeKa

63

O6o6miatonuii ypok. Pomb 1 MecTo
(hb13MKU ¥ aCTPOHOMUHU B
COBpEMEeHHOM HayuyHOH KapThHe MUpa

64

O6o6maromuii ypok. Pomb
¢u3ryeckoii Teopun B JOPMUPOBAHNH
ripefcTaB/eHUi 0 (pr3nYecKoit
KapTHUHe Mypa




O6o6maromuii ypok. Mecto
¢bu3nUecKol KapTHUHBI MUpa B 001IieM

05 PS4y COBpEMEHHBIX eCTeCTBEHHO- 1
HayUHbIX Mpe/iCTaB/IeHNI O TIPUPO/e

66 Pe3epBHbIil ypok. MarHuTHoe nose. 1
OJIeKTpOMAarHUTHask UHAYKLUA
Pe3epBHbIil ypok. OnTuka. OCHOBBI

67 CrieLjuaJbHOM TeOpUU 1
OTHOCUTEJIbHOCTH
Pe3epHnbiii ypok. KBaHToBasi pusmka.

68 BHENII)QHTLIyaPCTPOHOMI/II/I U ’ 1 Bubmaorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpoU3UKU
OBIIIEE KOJIMYECTBO YACOB IIO 68
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YYEBHO-METO/IMYECKOE

OBECIIEUEHME OBPA30BATE/ILHOI'O

IIPOIIECCA

OBSI3ATE/IbHBIE YUEBHBIE MATEPUAJIBI JI/IST YYEHUKA

» dusuka, 10 knacc/ Msikumes I'.41., byxoBues b.b., Corckuit H.H.
noi pefakiyeii [lapdentreBoit H.A., AKiioHepHOe 0011[eCTBO
«31aTe/ibCTBO

«IIpocserrieHue»

METOJNYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI

CETU UHTEPHET
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