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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOil paboueil mporpaMMbl BOCIUTAaHHMS M KOHLENIMHM IPENOAAaBaHUS Yy4eOHOTO
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PHU3UKU: JHUYHOCTHBIE, METallpelIMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e conepxanue yuyeOHoro npeamera « Pu3ukay mo rogam o0ydeHwus.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCa, IOJYYEHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHATh HAyYHBIH METO]I TO3HAHUS NPH BBHIOJHEHUH MU yYEOHBIX HCCIIEJOBAHUH.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBuseTrcss (GOPMUPOBAHHME MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U SKOJIOTMUECKUMHU ITPpobiieMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeIHEero oOmero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPECTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MTOAX0 B Kypce (DU3UKU peau3yeTcs MPexJIe BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJSL M OLEHKH, OCYLIECTBIISETCS Y4YacTHUKaMU 0Opa30BaTeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh HM3Y4YECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (GU3UUECKOW MOJCIH ISl CUTyallMd PAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpanlMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOPATOPHOrO 00OPYIOBaHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OO0ydarouMxcs K HaydHOMY H3YYEHHIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3Y4YeHHs] OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (GU3UKY, JJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pElICHUs pPa3jIMYHBIX 3a7ad C SBHO 3aJaHHON (PU3MUECKOU
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JIeATEeTbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpEAHEro oOILIero oOpa3oBaHHUA
orBojuTcs 136 yaca: B 10 kimacce — 68 gacoB (2 gaca B Hezenmo), B 11 kimacce — 68 gacos (2 waca
B HEJIEINIO).

B cooTBeTCTBHM C TOOBBIM KaJICHIAPHBIM YYEOHBIM Ipa)MKOM IIIKOJIBI JaHHAS Mporpamma

paccunrtana Ha 132 waca, u3 Hux 10 kimacc — 66 gacos, 11 kmacc — 66 gacos.

Kontponsnsie padotsl: 10 knace — 3; 11 kiacc — 4. Beero - 7 pabor.

JIaGopartopusbie padotsl: 10 kinacc — 3; 11 kiacec — 7. Beero - 10 pa0or.

[TpomexyTouHasi aTTecTalds MPOBOJUTCS B (OpME NHUCHbMEHHBIX KOHTPOJBHBIX padoT,

(I)I/I3I/I‘-ICCKI/IX JAUKTAHTOB, OKCIIPECC-KOHTPOJIA, TCCTOB, B3AUMOKOHTPOJISI; UTOrOBad aTreCTaluusa —
COoriaCHO yCTaBy O6p8.30BaTCJ'IBHOF0 YUPCIKIACHUA. HporpaMMa pacCunTaHa Ha ABa roaa.

[Ipennaraemslii B mporpamme o Gpu3Mke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0OpaTOpHBIX padoT U
OTIBITOB C YYETOM MHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yYatoIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®uznka u MeTOAbI HAYYHOT'O MIO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToasl MO3HAHUSA OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpHH. [ paHHIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHITMIT COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepualbHOM TOUKH, MX MPOEKIMU HAa OCU CHUCTEMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHre CBOOOIHOTO MaACHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, IBUYKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO BMXKCHHUS C IIEJIBIO OTPEIETICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOMICHHWSI  MEXIY  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
N3ydenue nBukeHHs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MaTepUalibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHst TBEpAOTO Tesa. Bubl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIE M HEMOTEHIMANbHBIE CUJIBbl. CBS3b pabOTHI HEMOTCHIIMAIBHBIX CHI C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUIBI C W3MEHEHHEM MEXaHUYEeCKOW JHEpPruu Tela Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasMmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocrosinHast ABoraipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3uN KUAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopaeinb, HUTFOCTPUPYIOLIAs IPUPOLY NABJICHHS ra3a Ha CTEHKU COCy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyPbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TemaoTel U paboTa. BHyTpeHHss1 SHEprusi 0JJHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. [ padudeckas unTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictsus temnoBod mamuHbl. Lukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPrHMM Tejla IMPH COBEPIICHWH PAaOOTHI: BBUIET MPOOKH U3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OTBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpPATypPbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOnroneHnue HarpeBaHus U TUIaBJICHUS KPUCTANIMYECKOTO BELECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
AIIEKTPUYECKUX MTOJIEN. JINHNN HANPSYKEHHOCTHU IEKTPUUIECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAJA IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoIHUKOBbIE TPUOOPBHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENNbHBIX MEKIIPEIMETHBIX CBsI3e C KypcaMd MaTeMaTHKH, OHWOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOM mpupoje, 1udpdysus, ocMoc, TeI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHue JBM)KEHUI C UCMOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOyUYEHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUYUSA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAyKUMH. [IpyuHIMN Cyneprno3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarauTHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MoOIyiab W HampabieHUE. J[BUKEHHE 3apsHyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [IOTOK BeEKTOpa MAarHUTHOM WHIYKLUH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe ayekTpuueckoe Moje. DNEKTPOABIMXKYIIas Ccuia WHAYKUUU B IIPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJHOPOHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTS. SIBIICHME CAMOMHTYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHTYKIMH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIECH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pazgen S. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAHUMHbIE KOTCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHUX Kojebanuil. IIpeBpaieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

IlepemenHbIl TOK. CMHYCOMIANBHBIA MTEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux KoiebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPHUOJIa MAJIBIX KOJI€OaHMI Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B IENM M3 IOCJIEA0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepednble W MponMoJibHBIC BOJHBL MHTepdepeHmus u mudpakius
MEXaHUUECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanusi BekTopoB E, B, V B snekrpomarauTHOi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE TIONIEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYJAOW M YacTOTOH
KOJIEOQHMIH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTUYECKasi CHJia TOHKOM JMUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEHBAIOILINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBa M TMPAKTUYECKOe NPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MTOMOIIBIO TU(PPAKIIMOHHON PEHIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3jnen 6. OcHOBBI crieUAJIBHONH TEOPUH OTHOCHUTEILHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHUE JUTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €r0 YACTOTON. DHEPrHst U UMIYJIBC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4yecknue yCTpOWCTBA M NPAKTHUECKOE MpPUMEHEHHe: (GOTO3IeMEHT, (POTOMATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOPOZA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoiinsa. KopmyckyaspHO-BOJIHOBOW Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pe3epdopaa o onpeneneHuno cocTaBa pagioakKTUBHOTO U3TyUYEHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eiizenOepra—VIBaHeHKo.
3apsn sinpa. MaccoBoe uncio sipa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmajn. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepuwiii  peaktop. TepmosinepHbiii cuHTe3. [IpoGnemMbl U TEpCHEKTHUBBI  SAEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConneuyHas akTUBHOCTh. Mcrounuk sHepruu ConHua W 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE IIPEACTABICHUSA O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUATBHOH U
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO IO3HAHMUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocusa: snekTpuyeckue SBICHUS B KUBOW HpHpoje, KojedaTeiabHbIe JBUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyJ, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusuka» Ha ypoBHE CpeqHero olumiero oopa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mnpeamera «Du3nKa» AOHKHBI OTpPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMBITA ACSITENbHOCTH B MPOIECCE Pean3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYESIIOBEYSCKUX TYMAaHUCTHYCCKHX M JICMOKPATHYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO [IE€ATEIbHOCTh B WHTEpEcax TIpakJaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKITUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETHYECKOE OTHONICHUE K MUPY, BKJIFOYAs ICTETUKY HAYIHOT'O TBOPYECTBA, MPUCYIIETO
buznyecKoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATEIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMUIO M CaMO0Opa3oBaHUIO B o0jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPBI, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYLIECTBIICHUE JCHCTBHII B OKpPY’KaIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3yJbTATOB IIENISAM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BJIQ/IETh HAYYHOM TEPMHMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH W METoAamMH (pU3udecKon
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMUS;

BJIQJICTh BHUJIAMHU JICATEIIBHOCTH TIO TOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3WpOBaTh 3a7ady, BBIABUTaTh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 007IaCTh KUZHEAEITEIbHOCTH,

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HAaBbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30IaCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISATH OOIIEHNE HA YPOKax (pU3UKH U BO BHEYPOUHOH JEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHMMATb U UCIOJIb30BaTh PEUMYILECTBA KOMaH/IHON U HHIUBUYaJIbHOU paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACHPENCISTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJEHU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIBbHYIO JESATENIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAJIU3€ PE3YIbTAaTOB ACATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEIJIEKT, MpeArnoaraimui chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEeMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOIHH, B IPAKTHYECKON
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACAIBHBIM ra3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA M DJIEKTPOAMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHCHCAIMS, TUIaBJIeHHEe, KpUCTAJUIU3allus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICA HUCHOJB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEIMYMHBI: JaBJIEHWE Tras3a, TemIepaTypa, CpeAHssi KUHETHYecKas JHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATH PUINUCCKUIN CMBICI HCIIOIB3YyEMbIX BEIINYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YSl (PU3NYECKUE BEIMUYUHBI: 3JIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE IIOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PM3MUECKYIO BETUUNHY C IPYTHMHU BEIINYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, IAa30BbI€ 3aKOHBI, CBSA3b CpPEIHENH KHUHETUYECKOW 3HEPrUHM TEIIOBOIO JIBHIKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSMBIX HM  KOCBEHHBIX HM3MEpPEHUH, Tpu dToM  (HopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHS W HCIIOJB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (HPU3UYECKUX BEITUYMH B BHAC TaOIUIl M TpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACIATh (U3NYCCKUE BEIHYMHBI U (OPMYIIBI, HEOOXOAMMBIE M €€ peIleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIETIOUYKY
paccy’kKIeHU C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecnieueHns 0€30IaCHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPONCTBAMHU, JIJIS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPYNIbl, palMOHAJIBHO paclpeneisTh O00S3aHHOCTM U IIJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb y 0OYHAIOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHbBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JABIDKYIIMHCS 3apsii,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKHWE BEIMYMHBL: DJEKTPUUECKUH 3apsj, cuila TOKa, DSJIEKTpHUYEcKoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MAarHUTHOTO MOJeH, MephoJ M 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPIUs U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BEITMYMHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoOBOI'0 4YHCIa, MOCTYyJaThl bopa, 3aKOH paJMOaKkTUBHOTO pacmnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agauy W TUIOTE3y Y4eOHOrO OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 M3MEPEHHS M HCIOJIb30BaTh W3BECTHHIE METOABl OLICHKU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nueckux BEIMYMH B BHJE TabmUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATEIbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENblO, HCHONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYE€HHOI'0 3HAaUeHUS! (PU3MUECKON BEITUYMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOICTB, pa3andarh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHMUYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KU3HU s
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IpYMIIE C BHITOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH, IIIAHUPOBATh PadoOTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO/Ibl HAYYHOTO MTO3HAHUS https://m.eds0o.ru/TfA1bF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBHL TepMOAMHANMHIH https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK

@da30BbIE TIEPEXOABI

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

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

4.1 DNeKTpocTaTuKa

49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B
' Pa3IUYHBIX Cpeliax

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

12

22

66

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIITMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i
UIEMEHTb! KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

4.3

ATOMHOE SApO

Hroro no pazneny

15

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmoreia LIOK
https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHUE
Hroro no pazneny 4
PezepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Ne ni/m Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJII>HI>Ie
Bcero U3y4YeHUs
padoThI padoTbI pecypcbl
dusnka — HayKa 0 MPUPO/Ie.
1 Hayunsblie MGTZIII:I nofHapHIfﬂ 1 bubmorexa [JOK
01.09.2025  https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeT0 MUPA
Poab u mecTo pusuku B
OPMHPOBAHUH COBPEMEHHOM
2 gl)a}};)‘IHOI;I KapTUHBI thpa B 1 Bubmmorexa LIOK
. ’ 03.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATeTbHOCTH
monen
MexaHndeckoe JBUKEHUE.
3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 08.09.2025  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE
4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUKCHHE 10.09.2025  https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHE 15.09.2025  https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAaEHUS 17.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXeHHUE.
7 I[I];I/I)KCHI/IC MaTepf/IaHbHOfl TOYKH 110 1 bubmorexa IOK
22.09.2025  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHIKT OTHOCUTEIBHOCTH 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MHepuuanbHbIe CHCTEMBI 24.09.2025  https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiit 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CYIEPIO3ULIMU CUIIL. ]EfTOij)ﬁ 3aKO0H BuGmnorexa LIOK
. 29.09.2025  https://m.edsoo.ru/ffOc3be8
HrroTona nist MaTepuanbHOM TOUKH
10 Tperuii 3akon Herotona s bu6mmoreka [IOK
MaTepHaIbHBIX TOUCK 01.10.2025  https://m.edsoo.ru/ffOc3be8
aKOH BCEMHPHOTO TSTOTCHHUS.
11 ?éHHa T}DKGCTI;/)I. [lepBas bubmorexa LIOK
06.10.2025  https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 08.10.2025  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTUBIEHUS IPU bubnnoreka [JOK
JIIBUKEHUU TEJIA B KUAIKOCTHA WU 13.10.2025  https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHOE U BpanaTeabHOE
BIDKEHHE a0COTIOTHO TBEPAOTO
14 "Ir[ena. ?\/Iofaeg;(zznﬁm. Hneqlz)ﬂcnnbl. bubmmoreia LIOK
N 15.10.2025  https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECUS TBEPIOTO
Tena
NMnynsc MaTepuabHOM TOYKH,
15 CUCTEMBI MaTepUATBbHBIX TOUEK. bubnmoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 20.10.2025  https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE IBI)KEHUE
PaGoTta u MOIITHOCTH CHITBIL.
16 Kunernueckas sHeprus 22.10.2025 Bubmorexa IOK

MaTepuaabHOW TOUKH. Teopema 00

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
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18

19

20

21

U3MEHEHUU KUHETHYECKOIT OHCPIrun
2 YeTBepTh

IToTrenumanpHas SHEPTHUsL.
IloTeHunanpHas SHEPIUs ynpyro
ne(popMHUPOBaHHON NPY>KUHBI.
IloTrenunanpHas 3Heprus rena
BOJIN3M IOBEPXHOCTH 3eMIIU

[ToTenuuanbHas SHEPTHUA.
[ToTenuuanbHas 3HEPTUS YIPYTO
ne(OpMUPOBAHHO MPYKUHBI.
[ToTenuuanpHas >HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

IToreHumanpHbIC U
HENOTEeHUUaIbHbIE CHIIBbL. CBS3b
pabOoThI HEMOTEHIIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
9HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKON
SHEPIUU

JlabopaTopnasi paGora Nel
«HccnenoBanue cBsi3u padoThl
CHJIBI ¢ H3MEHEHHEeM
MeXaHMYeCKOii JHePruM TeJia Ha
npuMepe pacTsizKeHUs
PE€3UHOBOIO KIYTa»
KountpoasHnas padora Nel no

teme «Kuaemaruka. JluHamuka.
3aKOHBI COXPAHECHHS B MEXAHUKE»

05.11.2025

10.11.2025

12.11.2025

17.11.2025

19.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4h74

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c4dc?

22

OCHOBHBIE TTOJIOKEHUS



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

MOJIEKYJIAPHO-KUHETUYECKON
TeopuHu. bpoyHOBCKOE JBUKEHUE.

Huddysus

24.11.2025

23

Xapaxkrep JBHKECHUS U

B3aUMOJICVCTBUS YaCTHUIl BEIECTBA.

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

26.11.2025

24

25

26

Macca monekyn. Konuuecto
BemiectBa. [locTositHHas ABoraapo

TennoBoe paBHOBECHE.
Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

01.12.2025

03.12.2025

08.12.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Krnaneiipona

10.12.2025

28

29

30

3akoH JlampToHa. ["a30BbIC 3aKOHBI

JlabopaTopnasi paGora Ne2
«HcceaenoBanne 3aBHCUMOCTH
MEKAY nHapaMeTpaMH COCTOSTHUSA
pa3peKeHHOr 0 ra3a»

H3onpoueccs! B MICAIBHOM ra3e U
uX rpaduueckoe MpeacTaBIcHIe

15.12.2025

17.12.2025

22.12.2025

bubnmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

31

BuyTpenuss sneprus

24.12.2025

bu6mmoreka [IOK



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

TEPMOJAMHAMUYECKON CUCTEMBI U
CHOCOObI €€ U3MEHEHHS.
KonunuectBo Termiortel u padoTa.
BuyTtpennss sueprus
OJIHOATOMHOTO HJICAIbHOTO Ta3a

https://m.edso0.ru/ff0c5¢c36

32 Buasl Teronepenaun bubmorexa HOK
29.12.2025  https://m.edsoo.ru/ff0c5c36
3 yeTBEpPTH
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

33 KonnuectBo TEMI0TH NpH bubnnoreka [JOK
Teruronepenade. AnuadbaTHbIi 12.01.2026  https://m.edsoo.ru/ffOc5efc
rporecc

34 I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [IOK
ero NpUMEHEHHE K U30MpoIeccaM 14.01.2026 = https://m.edsoo.ru/ff0c6230
HeoOpatumocTs nporieccoB B

35 npnpgne. Bropoii I;aIIjOH bubmmorexa LIOK

19.01.2026  https://m.edsoo.ru/ff0c600a
TEPMOTUHAMUKHU

36 [Ipunuun nevictus u K11
TETJTOBOM MAaIllIMHbBI 21.01.2026

37 ukn Kapno u ero KII/{ 96.01.2026

38 DKOJIOTHYECKHUE TIPOOTIEMBI bubnmuotexa [JOK
TETUI0IHEPTETUKU 28.01.2026 = https://m.edsoo.ru/ff0c6938
KountpoabHnas padora Ne2 no

39 TeMe fMoneKynlzpraz ¢dusnka. BuGmiorexa LIOK

02.02.2026  https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKID)

40 O6o06maromuii ypok bubnmoreka [JOK

«Momnekyisipaas puzrka. OCHOBBI 04.02.2026  https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
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TCPMOAUHAMUKUN»

[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK

41
Hcnapenue u kumeHue 09.02.2026  https://m.edsoo.ru/ff0c64d8
o AOGcoioTHas 1 OTHochean:ﬂ ; BuGmiorexa LIOK
EJ;;’KHOCT" BOSAYRA. LACRITICHHRM 11.02.2026  https://m.eds00.ru/ffOc65f0
TBépnoe Teno. Kpucrammueckue u
“ aMO?Q)HLIe Tena. AHHB};)(TpOHI/I}I BuGmiorexa LIOK
CROUETE KPHETAIIOB. AAUALHE 16.02.2026  htps://m.eds00.ru/ff0c6708
kpuctauibl. CoBpeMEHHBIC
MaTepHaIbl
IT .
“ ynaBneHHe U KpUCTAJLTH3aLUs BuGmiorexa LOK
ACHIBHAT TEHIOTA THIARICHIT. 18.02.2026  htps://m.eds00.ru/f0c6820
Cyb6numarnus
bu6mmoreka [IOK
4
> YpaBHeitie TeIIoBoro baatica 25.02.2026  https://m.edsoo.ru/ffOc6bcc
o | o S
P . P 02.03.2026  https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOTHUKH, TUIICKTPUKA U
47 MIOJIyIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXpPaHEHHUS HIIEKTPUUECKOTO 04.03.2026  https://m.edsoo.ru/ff0c6ced
3apsia
| e S
yJOHa. Lot DICITpIee 11.03.2026 = https://m.edsoo.ru/ff0c6df2
3apsin
49 Hanps:k€HHOCTD 3JIEKTPUYECKOTO bubmuorexa [JOK
moJist. [IpHHIKTT CYyNepIIO3UINT 16.03.2026  https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

BJIEKTPUYECKUX MoJel. JInnun
HaANPSHKEHHOCTH

50

51

52

53

54

Pabota cuit aeKTpOoCTaTHIECKOTO
nonad. ITorenmuan. PasHocTh
MMOTEHIINAJIOB

[TpoBOTHHMKY U AUDIICKTPUKH B

QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJI@KTPI/I‘ICCK&SI MMPOHUIACMOCTDb

OnektpoémkocTh. KonaeHncarop

4 yeTBepTH

DIIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsHKEHHOTO KOHJIEHCATOpa
JlaGoparopHasi pabora Ne3

"U3mepenue 3J1eKTPOEMKOCTH
KOHeHcaTopa'

18.03.2026

23.03.2026

25.03.2026

06.04.2026

08.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

55

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
anmnapara, CTpyHHOro nIpuHTepa.
DneKTpocTaTUUeCcKas 3allluTa.
3a3emIIeHne AIIEKTPOIPUOOPOB

13.04.2026

56

DIIEKTPUYECKHM TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma Jist
ydacTka [enu

15.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

[TocnenoBarenpHOE, TAPATLICILHOE,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEILIAaHHOE COEIMHEHNE
npoBoAHHUKOB. JlabopaTropHas
pabota «/3ydyeHne cMEIIaHHOTO
COEJIUHEHUS PE3UCTOPOBY

20.04.2026

https://m.edsoo.ru/ff0c7838

58

Pabora 1 MoIHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
[xoyia-Jlenna

22.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

3akon OMa 11 MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikanue.
Jlaboparopnas padota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO CONPOTUBICHUS

27.04.2026

bu6mmoreka [IOK
https://m.edso0.ru/ff0c8c56

60

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepX1mpoBOIUMOCTh

29.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc88be

61

62

63

DNEeKTpUUECKUN TOK B BaKyyMe.
CBoliCcTBa JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHask TPOBOAUMOCTD.
CaoiicTBa p—N-niepexoja.
[ToynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.
ONeKTpoIuTHYECKAs UCCOLMALUS.
DIIEKTPOJIN3

04.05.2026

06.05.2026

13.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

64

Kontpoabsnas padora Ne3 o

bubmuorexa [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

TeMe «DJICKTPOCTATHKA. 18.05.2026  https://m.edsoo.ru/ff0c82ba
[TocTOAHHBIN IEKTPUUECKUIN TOK.
DneKkTpudeckue npudopsl U

65 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubmumoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKH 20.05.2026 = https://m.edsoo.ru/ffOc84ae
0e30macHOCTH
DNEeKTpUYECKU TOK B raszax.

66 CamocTosTeIbHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psill. 25.05.2026  https://m.edsoo.ru/ff0c86fc
Momnnus. 1lnazma

OBLIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Konrpo- Ilpakru- Jlara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero  JbHbBIE YyecKue U3yYeHUS o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
ITocTossHHBIE MArHUTHI U KX

1 B3aUMO/ICCTBUE. MarHuTHOE TOJIe. 1 bubnuorexa [JOK
Bekrop MarHuTHOM MHAYKUIUH. JIMHIK 01.09.2025  https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKIIMH
MarsuTHOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumo/ieiicTBre POBOTHUKOB C 03.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM
JladopaTopHas padora Nel

3 «I/Iayzennle) MaFIl:I/ITHOI‘O MoJIst 1 1 bubmorexa LIOK

08.09.2025  https://m.edsoo.ru/ff0c98fe
KATYIIKH ¢ TOKOM»
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlabopaTopnasi paGora Ne2 1 1 bubmuorexa [IOK
«HUccaenoBanne nefcTeus 10.09.2025 | https://m.edsoo.ru/ff0c9acO
NMOCTOSIHHOTO MATHUTA HA PAMKY €
TOKOM)

eliCTBME MarHUTHOTO TOJIS Ha
5 I[I[BI/I)KYH_IYIOCH 3apsHKEHHYIO YacTHUILy. 1 bubmorexa LIOK
15.09.2025  https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cuisl Jlopenna
DnekTpoMarHuTHas uHaykius. [lotok
6 BeKTOpa MarHuTHOM uHAyKImu. I1C 1 17.09.2025

WHIYKUWU. 3aKOH 3JIEKTPOMArHUTHOM



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

unaykunu Papanest

10

JlaGoparopHasi padora Ne3
«HUccnenoBanne siBJIeHUs
3JIEKTPOMATHUTHON MHIYKIHID)

NHnyKTUBHOCTD. SIBIICHUE
camouHaykuuu. IJIC caMOMHIYKIIHH.
DHeprusi MarHUTHOTO NOJISL KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue YCTpOﬁCTBa H ux
MMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTBI,
QJICKTPOMArduThl, 3JICKTPOABUIATCIIb,
YCKOPUTECIIA 3JIEMCHTAPHBIX YaCTHULI,
WHIAYKOWOHHAA I1€Yb

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS WHITYKIHSD

22.09.2025

24.09.2025

29.09.2025

01.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonrpoabHnas padora Nel no reme
«MarnauTtHoe 1oe.
ONEKTPOMarHuTHasE UHIYKIUS

06.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUUECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

08.10.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas padora Ned
«HUccnenoBanme 3aBUCUMOCTH
nepuoaa MajbIX KoJIeOaAHUI rpy3a
HAa HUTH OT AJIMHBI HUTU U MACChI
rpysa»

13.10.2025



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

14

15

Koneb6arenbuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna ToMmcoHa. 3aK0oH COXpaHEHHS
SHEPIrHH B UJICATBHOM KOJIeOATEeIIbHOM
KOHTYpE

15.10.2025

20.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIC
MeXaHWUecKHe Kojiebanus. Pe3oHanc.
BrinyKIeHHBIE JIEKTPOMArHUTHBIC
KoJieOaHus

22.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

18

19

2 4yeTBEpPTH

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUN
JJIEKTpolepesayd

05.11.2025

10.11.2025

12.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHHU.
KynbTypa ucnonb3oBanus

17.11.2025



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

ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU

Mexanunueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacrpoCcTpaHeHUs ¥ JUTMHA BOJIHBI. 19.11.2025  https://m.edsoo.ru/ffOcca54
[Tonepeunsbie 1 MPOAOIBHBIE BOJIHBI
99 3Byk. CKopocTh 3ByKa. I poMKOCTB bubnuoreka [IOK
3ByKka. Beicota ToHa. TemOp 3Byka 24.11.2025  https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHbIE BOJIHBI, UX
23 CBoﬁcha 1 CKOPOCTb. LHKaJ;a bubmorexa LIOK
26.11.2025  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts 01.12.2025
cBs3u. Panmonokanus
o5 KonTpoubnas padora Ne2 bubnnoreka [JOK
«Koebanust 1 BOJHBD» 03.12.2025  https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHuE
26 CBpeTa B OI[HOpO,HHIZ)ﬁ Cgenel.)ToqeqHHﬁ bubmorexa HOK
08.12.2025  https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyu cBera
OTtpaxkeHnue cBera. 3aKOHbI OTPAKEHUS
27 CBeF;a. ITocTpoenue 1/1306pa>1<e§1/11?1 B bubamorexa IOK
10.12.2025  https://m.edsoo.ru/ffOcd4eQ
IUIOCKOM 3€pKasie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubnuoreka [IOK
yTOJI TIOJTHOTO BHYTPEHHETO 15.12.2025  https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 JlaGopaTtopHas padora NeS bubnuorexa [JOK
«A3mepeHne nokasareJist 17.12.2025  https://m.edsoo.ru/ffOcd67a



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

MpeJIOMJICHUSA CTERJIA»

JIunsel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. DopMyia TOHKOW JTUH3BL. Bu6mnorexa LIOK
22.12.2025  https://m.edsoo.ru/ffOcddle
YBennyeHue JuH3bl
JlaGopaTtopHasi padora Ne6
31 «HUcenenoBanue cBOCTB 24.12.2025
H300paKeHuil B JIMH3AX»
Hucnepcus cBera. CioxxHbIA COCTaB
32 oenoro cBera. L[et. JlabopaTopHasn
padora Ne7 «Haouonenune 29.12.2025
JAUCIIEPCUH CBETA»
3 yeTBepTH
33 Wntepdepennus ceta. Audpaxius bubnuoreka [IOK
ceta. JludpakironHas pemeérka 12.01.2026 = https://m.edsoo.ru/ffOced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus cBera 14.01.2026  https://m.edsoo.ru/ffOcf02e
OnTryueckue npudOpsI U yCTPOICTBa U
35
YCJIOBHS UX 0€3011aCHOTO TPUMEHEHUS 19.01.2026
['paHu1Bb TPUMEHUMOCTH
36 KJIaccnuecKkor MexaHukH. [locTynarel bubnnorexka [JOK
CIeIUATbHON TeOpUn 21.01.2026  https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameaienue BpeMeHil/I u cI())KpameHI/Ie bubmorexa HOK
26.01.2026  https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 ‘IaCTI:/II_IBI. CB;13Ly Macfm C DHEprueiu u bubmorexa HOK
28.01.2026  https://m.edsoo.ru/ffOcfc68

UMITYJIbCOM. DHEPIHUsl TOKOS



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

KonTponbnas padorta Ne3 «OnTuka.

bubmuorexa [JOK

39 OCHOBBI CIUMATLHOM TeOpHH 02.02.2026  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyina [Inanka. Dueprus bubmumoreka [IOK
¥ UMIYJIBC POTOHA 04.02.2026  https://m.edsoo.ru/ffOcfel6
o | oo,
’ o 09.02.2026  https://m.edsoo.ru/ffOcffc4
CroneroBa
o IB;KOHLI (POTOB(b(I)(bCKTa. ;)’([gaBHeHHe BuGnorexa LIOK
VITILITTCHHE JUTA QOTOOBEIT. 11.02.2026  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddekra
“ ﬁagneﬂne c;(seTa. OnbITHI H; H. BuGmorexa LIOK
COCHEEA. AMMITICCKOT ACHCTRIE 16.02.2026  https://m.eds00.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
a2 MPAKTHIECKOE TIPUMEHEHUE:!
(boTorIEMEHT, POTOAATUHUK, COTHEUHAS 18.02.2026
Oarapesi, CBETOANO]
45 Pemenne 3agad mo reme « 3JI€MEHTBI bu6mmoreka [IOK
KBAaHTOBOM OITHKN 25.02.2026  https://m.edsoo.ru/ff0d0302
. llz/loueJ('II)L aTZI\;a T(;Mco:;.{ OHBII’{[:ITH Bu6morexa LIOK
C3CPROP/A HO PacCestiitio arHactuil 02.03.2026 https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToma
bubmuorexa [JOK
47 Hoctynatet bopa 04.03.2026  https://m.edsoo.ru/ff0dOafa
o | oo e b
PH HEPEXOA g P 11.03.2026 = https://m.edsoo.ru/ff0dOafa

SHEpPruu Ha Ipyrou. Buael ciekTpos



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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49

BounHoBBIE CBOMCTBa yacTull. BoJsiHbI
ne bpoiina. KopnyckyasipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

16.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuio cocrasa
PaZOaKTUBHOTO U3TYUYCHHUS

18.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6era-, ramma-
n3iydeHus. Binusaue
pPaauoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBI

23.03.2026

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Uzotomel. Anbda-pacman.
ONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. 'aMmma-uziyyeHue

4 yeTBepTH

25.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBS3U HYKJIOHOB B SI/IpE.
SnepHsle peakuuu. S nepHbIi peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMI
OHEPIreTUKU

DneMeHTapHbIe YacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyruslit cton «®yH1aMeHTaIbHbIE
B3auMoAeHcTBHA. ENMHCTBO
(bU3UYECKON KapTHUHBI MUPAY

06.04.2026

08.04.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTansl PasBUTHUA aCTPOHOMUU.
[IpukitanHoe 1 MUPOBO33PEHUECKOE

13.04.2026



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

3HAYEHUE ACTPOHOMHHU. Bujt 3BE30HOTO
Heb6a. Co3Be3ausi, spKue 3BE3bl,
IIJIAHETBI, UX BUAUMOE JIBH)KECHHE.
Conneynas cucrema

56

Connne. ConHeuHass aKTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

15.04.2026

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEPUCTUKU. 3BE3IbI TTITABHOM
II0CJIeI0BATENbHOCTH. BHyTpeHHEee
cTpoeHue 3BE311. CoBpeMeHHbIE
NPECTAaBICHUS O IPOUCXOKICHUN U
sBosroru CosHLa U 3BE3]

20.04.2026

58

Mineunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u apmxenue ConHia B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPBI
B sAJIpax raJakTUK
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero odpasoBanusi

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (u3uKku B
(GhopMUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHpPA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMM, B MPAKTUYECKON AEATEIbHOCTH

nroaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUSI U3YUYEHHBIX (U3UYECKUX MOJIEINICH:
MarepuajbHas TOYKa, WHEpIHaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DSJIEKTPUUYECKHN 3apsii — MpPU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (u3nueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTpPOCHMsI BEIIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJeHHE
TN, IBUXEHHE 110 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUHU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
IJIaBJI€HUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBILICHHUE 1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSA3b MEXJAy IapamMeTpaMd COCTOSHUS Ta3a B H30MpOIleccax;

OJICKTPpU3aluA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIONb3ys (U3UUYECKHe
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpEeMEIIeHNe, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, MWMIYJbC Tela, KHWHETUYECKas DHEprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas pabora, MeXaHHW4ecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUIBLHO TPAKTOBATh (GU3HMUECKUNA CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M E€AMHMIIBI, HAaXOAUThH
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMH

BCINMYNHaMU

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC

SABJICHUA, HCIIOJIB3Yys (I)I/ISI/I‘-IGCKI/IC BCIWMYMUHBI: OAaBJICHHUC TIasa,




10.6

TEMIlepaTypa, CpEIHssl KUHETHYecKas DJHEPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHUS M €JUHUIbI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUs  (TpOLIECChl), HCIONb3ys  (pusmueckue
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, ANEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOJIB3YEMBIX
BEeIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINYNHaMUN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M  SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKOH IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIUII CYIICPIIO3UIIUN CUJI, TPUHIHUIL
paBHONPAaBUs MHEPLHUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJIAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPIuu TEIUIOBOIO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HUCIIOJIB30BaHUA B HOBCG}IH@BHOI\/’I KHU3HU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA, TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
JKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT B (POPMYITHPOBATH BHIBOIBI

OcyinecTBiATh TMpsIMbIE W KOCBEHHBIE M3MEPEeHUS (PU3MUECKHX
BEJIMYWH, MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEPEHHS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (HU3MUECKUMH BEIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pe3yJbTaThl MOJIYYEHHOH 3aBUCUMOCTHU
(bu3MUecKrUX BETUYHMH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3ysibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3aauu ¢ SBHO 3aJJaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJENb, BBIICTATH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUETHl U OLIEHUBATh PEATbHOCTh IOJTYYEHHOTO 3HAYEHU S

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBath mpu  pelieHud y4eOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOUMCKA, CTPYKTYpHUpPOBaHMS,
UHTEpOpeTalMd M MpeACTaBiIeHUs y4yeOHOM W Hay4yHO-IOIMYJISIPHOMN
uHpOpMalMY, TMOJYYEHHOM M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTYYaeMylo HH(OPMALIHIO

[IpuBoaMTH TpHUMEpBI BKJI3aJa POCCUHCKUX U 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY’KAIOLIErO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370POBbS U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, pPalUOHAIBHO  pacrpeiessaTh
00sI3aHHOCTH W TUIAHUPOBATh JCSATEIBHOCTh B HECTaHIAPTHBIX
CUTyalMsAX, aJ€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KUIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero odpasoBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
(OopMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJOTHM, B IPAKTUYECKON ACATEIbHOCTH
JOZIeH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOZEICH:
TOYEUHBIN IEKTPUYECKUHN 3apsl, AlepHas MOJEIb aTOMAa, HYKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3ndecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue sBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJMHAMUKM U  KBAaHTOBOW  (pu3MKu:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEHUCTBUS  TOKa, B3auMo/IeiicTBHE MarHuTOB,
AJNIEKTPOMAarHuTHAsT MWHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJds Ha
MIPOBOAHUK C TOKOM U JABMXKYILIMHCS 3apsf, 3JIEKTPOMAarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpa)KeHHe,  IpeloMieHue, uHTepdepeHuus, Audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  MCKYCCTBEHHas

PaauOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (TPOLIECCHI), HCIOJB3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTHUBIIEHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
oy, cuia Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTyIIKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsij M CHJIa TOKa B MpoLecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU OMNHUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (HOPMYJbl, CBSA3BIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCJIIMYHHY C APYTUMH BECIMIYNHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChHI, UCIIOJIb3Yys




(bml/mecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IpaBUJIBHO TPAKTOBATbH (bH3H“ICCKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUHY C APYTHUMH BCIMYUHAMMU, BBIYUCIIATDH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHOUNBL  3akOH OMa,  3aKOHBI
IIOCJIEIOBATENbHOIO U MApaUIEIbHOIO COECJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoynsa — JleHna, 3aK0H 3J€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHME  OMHIUNTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUs DJEKTPUYECKOro 3apsjia, 3aKoH
COXPAaHEHUsT  MaccoBOIO  4YHClIa, IMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM  pPas3jidyaTh CIOBECHYIO
(hOpMyJIMPOBKY 3aKOHA, €T0 MaTEeMaTUYECKOE BBHIPAKEHUE M YCIOBUS

(rpanubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHW MArHUTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISI0OBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPpH
3ToM (QopMyIUpOBaTh MpoOieMy (3adady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcylecTBiATh MpsIMBIE U KOCBEHHBbIE HW3MEPEHUsS] (PUINYECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSAMBIX ~M3MEPEHUH; TIPU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHONM 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3yibTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBwia 0€30MacCHOTO Tpylda TMPH  TPOBEACHUH

UCCIIEIOBAaHUH B paMkKax y4yeOHOTO OSKCIEpUMEHTa, YydeOHO-




HCCHGHOB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIBbHOCTH C HUCIIOJIB30BAHHEM

M3MEPUTENBHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyIOBAaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbBI M MNPUHOUIIBI; HAa OCHOBC aHajin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (U3UYECKYH0 MOJENb, BBIICIATh
¢bu3nyeckue BEITUUUHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJYUCHHOTO 3HAUYCHUSA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha U3y4EHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMi U NPEICTaBICHUS y4eOHOW M HAyYHO-IIOMYJISIPHOMN
uHpOpMAINY, TIOJYYCHHON M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAJIIM3UPOBATH ITOJTy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3jinyaTh YCJIOBUS UX OE30MACHOTO HCIOJIb30BAHUS B
MOBCETHEBHOMN KU3HU

[IpuBoAMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HM 11 oOecrieueHrs 0€30MacHOCTH MpU OOpaIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Oprmanmeﬁ cpeae

PaGotars B rpymnme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIBHBIX POIEH,
IJTAHUPOBATh ~ pabOTy  TPYMNIBI,  PAlMOHAILHO  PaCHpPEeNsTh
00s3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyallMsX, aJeKBaTHO OICHWBATh BKJIAJl KaXKIOTO W3 YYAaCTHHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil poOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa nposepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEPUMEHTa ¥ TEOpUHM B  Tpollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3uke

1.2

MonenupoBanue (U3NYECKUX SBICHUH WU
nponeccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TeopuH. ['paHuIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [punuun
coorBercTBUs. Pomp u Mecro Qu3uku B
(OpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOIl
KapTUHBI MUpa, B PAKTHYECKON

NEeATEIbHOCTH JIFOAEH
MEXAHHUKA
KMHEMATHKA

2.11

Mexaaudeckoe JABHKCHUC. OTHOCUTENLHOCTh
MCEXaHUYCCKOI'0 ABUXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1.2
2.1

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTbB) U YCKOpEHHE
MaTepUAILHOW TOYKH, WX MPOEKIIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u NIEPEMEILICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hy10. M3ydyeHne NBUKEHHUS LIapuKa B BA3KOM
JKUJKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoi1 3akoH HproTroHa nus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe M BpalaTeIbHOE JIBUKEHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpPALICHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATHHBIC CHJIBI.
237 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,
- BOJIOMET, KOIIep, IPYKUHHBIN UCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETUYECKON
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [llkana remneparyp KenbBuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3/JyXa B KJIacCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNU

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEpIIpETAIUSL

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBOIA

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
33.3 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJIJIOB. Kunkue KpHUCTaJUIBI.
CoBpeMeHHbIE MaTepUallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
337 IIpakTuueckue paboTHI. H3zmepenne
o BJIQ)KHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
41.2
MIOJIyIIPOBOIHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3unuu. JIuHMM ~ HanpsKEHHOCTH
ANEKTPUYECKOTO TTOJIS
416 PaGora cunm  3I€KTPOCTATUYECKOTO  MOJS.
o ITorenuuman. Pa3HOCTH IOTEHIMAIOB
417 [IpoBOIHMKM M JUAJIEKTPUKUA B IMOCTOSIHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
123 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IETbHOE
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, napasenbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
127 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJIUMOCTh TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOIUMOCTh
429 OneKkTpryecknii TOKk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX MTyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs




4211

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU OHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOIIHI/IKOBLII\/JI Auoa, raJljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a

11 KJIIACC

Kon Koanposepsiemoro

pasaeiia 3JIEMCEHTA

IIpoBepsiemble 3JIeMeHThI COIEPsKAHUS

4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIUA
ITocTrostHHble MarHuTHL. B3aumonercrsue
431 ITOCTOSTHHBIX MarHuTOB
43 MarnutHoe mosne. Bektop MarHuTHOM
nHAyKuud.  IlpuHounm — cyneprio3unuu.
4.3.2 Jluaun wmarHuTHOW uHAyKHuH. Kaptuna

JUHUM  MarHuTHOM  MHAYKUUH  MOJIA

IIOCTOSAHHBIX MAarHuTOB




MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'O KOJIBLCBOI'O

433 MPOBOJHMKA, KATyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMniepa, €€ MOZyJIb M HallPaBJICHUE
Cuna Jlopeniia, e€ MOlyJib U HallpaBJICHUE.
JIBr>kKeHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJ1C unAyKIMHU. 3aKOH 3J€KTPOMArHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIMA B TPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTuBHOCTD. SIBIEHNE CAaMOMHIYKIIUH.
43.11
O/1C camouHayKIUN
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIHOHHAS 11€Yb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJIsI KAaTyIIKH C TOKOM.
4.3.15 UccnenoBanue JelCTBUS  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccrenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenvbnas  cucrema. CB0OOOIHBIE

kojiebanus. [apMoHMueckue KosaeOaHwus.
511
[lepuon, wacrtota, amrumrtyna #u (asa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui
5.1.2

MasaATHHUK

YpaBHeHHE TapMOHHYECKHUX KOJEOAHUIA.
51.3 Kunemaruueckoe u TUHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpareHue SHEPruu npu
TapMOHHYECKHX KOJIEOAHUSX. CBs13b
514 aMILIUTY 1Bl KoJe0anuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMHU KoJIeOaHWH e

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JIEKTPOMATrHUTHBIC KOJIEOaHUS B
UIealbHOM  KojeOaTelnbHOM  KOHTYpe.
>15 AHajorus MEKIYy MEXaHHYECKUMU |
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna TomcoHna

3akoH COXPAaHCHUA DHEPTUH B HUACAJTIBHOM

5.16
Kosie0aTeIbHOM KOHTYpe

BhIHyX/1eHHBIE MeXaHUUYeCKUe KojeOaHMs.

Pes3onanc. Pe3onancnas KpHUBasl.
5.1.7

BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  TOK.  CHHyCOMIANbHBIN
518

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE U JIEUCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA W HAITPSAKCHHUA

5.1.10 Tpancdopmarop. [IponsBoacTBo, nmepempayua




5.2

U TMOTpeOJCHNUE 3JIEKTPUUECKOW SHEPrUH.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynberypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycTpoiicTBa: ceiicMorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIUHUN
aJIeKTpoIepesayd
[Ipaktuyeckne pabotel. HccnenoBanue
3aBHCUMOCTH TIEPUOJIa MAJIBIX KOJICOaHUU
5110 rpy3a Ha HUTH OT JUIMHBI HATH U MacChl

Tpy3a. Hccnenosanue MNEPEMCHHOI'O TOKa B
LeNyM M3 MNOCICAOBATCILHO COCOUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

##HPar### Untepdepenuus u audpaxius

MEXaHUYECKUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3ByKa

9J'IeKTpOMal"HI/ITHHe BOJIHEI. YcaoBus
HU3JTyYCHHUA SJICKTPOMArHuTHBIX BOJIH.
Bzaumuas OpHCHTAaIMd BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

5.2.6

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJsIpU3aLus,
mudpaxkuus, uHTepdeperuus. CKopocTh
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AJEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >7IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIIBI PaTUOCBS3U W TEIICBUICHHS.




5.3

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaloIel cpebl

TexHuYecKue yCTpPOWCTBA: MY3BIKAIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JIUarHOCTHKA B TEXHHKE W MEIUIIUHE,
panap, PaaoONPUEMHHUK, TEJEeBU30P,
anTeHHa, tenedgon, CBU-neup

OIITUKA

[IpsMonuHeiHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

533

534

5.35

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCONIOTHBIN oKa3areJb
IIPEIOMIICHHUS

INonmuoe BHYTpEHHEE OTpOKEHHE.
[IpenenbHbId yron MOTHOTO BHYTPEHHETO
OTpaKEHHUSI

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKas cujia TOHKOU JIMH3BI.
[TocTpoenne n300paxkeHnii B COOUPAIOIINX
W paccenmBaronmx JuH3aX. Dopmyra
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JINMH30M

5.3.7

HpCJICJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIC
HWCTOYHHKH. Ycenosus HaOII0IeHUS
MaKCHUMYMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT MABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakius  cBera.  Judpakunonnas
pemérka. YcioBue HAOMIONCHHS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu NaJCHUN
MOHOXPOMAaTHYECKOTO cBera Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monspuzanus cera

TexHudeckue yCTpOWCTBA: OYKM, JIyIia,

¢doToanmapar, NPOEKLUHUOHHBIA amnmnapar,

53.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, nudpaKkIMOHHAS peméTKa,
TIOJISIPOH T
[IpakTuueckue  pabOTHI. H3smepenue

nokaszarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucniepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunpl OPUMEHMMOCTH KJIACCHUYECKOM
MEXAHHKHU. [Toctynartst TEOpUHU
6.1 OTHOCHUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJsSI CKOPOCTM CBETa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U  COKpaIlEHUue
JUTUHBI
6.3 DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHITBI

CBs3p Macchl C DHEPIHEH W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. Popmyina Ilnanka cBs3u sHEPrun
7.1 7.1.1 ¢boToHAa C ero 4actoTo. OHeprus u

UMIyJbC HOTOHA

7.1.2 OTkpeiTHE U UccaenoBanue Gporodddexra.




7.2

7.1.3

7.14
7.15

7.1.6

Omeitet - AL CroneroBa.  3aKOHBI
dhoTorddekra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpachas TpaHUIIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHudeckue ycTpoucTBa: (POTORIEMEHT,
¢doromaTuuK, COJIHEYHas Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOACIb aToMa

7.2.2

IToctynater bopa. N3znyuenue u
noryiomeHue (GOTOHOB IpU  Iepexoje
aToMa C OJHOIO YpOBHSA OJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH

SHEPTUH aToMa BOJIOPO/Ia

7.2.3

7.24

BoaHoBrle cBoiicTBa 4dactui. BoJHEBEI 1€
bponns. KopnyckynsipHo-BOIHOBOI
nyanu3M.  Jludpakius AIJIEKTPOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC M3JIYUCHHUC.

VYcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  HaGmionenue

JMHENYaToro CrekTpa

7.3

ATOMHOE AP0

7.3.1

Meroasl HaOMOAECHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI




Pesepdopna mo onpeneneHuo coctaBa
paanoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, 6era-, raMMa-u3rydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHMU3MBbI

OTKppITHE  TOPOTOHA W HEWUTpPOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH "

MO3UTPOHHBIA  Oera-pacmaj. Namma-
7.3.4
U3JIy4EHue. 3akOH  paJUOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIIOHOB B  sijpe.
s SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIi

cuHre3. [IpoGneMbl M  HEPCHEKTHBBI
7.3.7

SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

OneMeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @yHaMeHTaJIbHbIE

B3aUMOACHCTBUS

TexHnyeckue  ycTpoHCTBa:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHbIi peaxTop,

aToMHast 6omba

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKHA

Bun 3Bé3mnoro neba. CosBesnmus, spKue
8.1
3BE3/bI, INIAHETHI, HX BUIMMOE JIBH)KCHHUE

Conneunas cucreMa. IlnaHeTrsl 3eMHOI
8.2
T'pYIIIBI. IInaHeThI-TUraHTHI u nux




8.3

CIYTHUKH, KapJIMKOBBIC TUIAHETHI. Maibie
tena COJIHEUHOM CHUCTEMBI
Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHycC, TeMIIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTpaJIbHBIII  KJIACC —  CBETHMOCTBY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY I

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

##H#Par###BHyTpeHHee  CTpoeHHE  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxoxxaeHnn u somounu ConHua u

3BE31. DTanbl )KU3HU 3BE3I

8.7

8.8

Mneunsii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTtypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u pBuxenne ConHua B
lanaktuke. [lnockas u  cdepuyeckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. Pagmoramaktukn u

KBa3apbl. YEpHBIE ABIPHI B SApax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mognenbs  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

MacmrabHass  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU
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