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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil MporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTOo
npeamera «®Puzuka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoit  ®Denepanmu,
peaIn3yoIUX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pusnke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH peau3allii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpeaMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYyEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUITAHUpYEeMbIe pe3yJbTaThl OCBOCHMS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;
cojepkanue yueOHoro npeamera « Pu3ukay 1mo rogam o0yueHHUsL.

@dusnka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KaIOIIEeM MUDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUUN [Js €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHeH, Ouosiorueit, gusnueckoil reorpagueil u acrpoHomueil. Vcrnonp30BaHHEe M aKTUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJY4YEHHsI HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHne pu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GOpMUpOBaHUE YMEHUH
IPUMEHSATh HayYHBIH METOJI TTO3HAHUS MPH BBITIOJIHEHUN UMHU Y4eOHBIX UCCIIEI0OBAHUM.

B ocHOBY Kkypca (u3nku Uit ypOBHS CpeIHEro o01ero o0pa3oBaHus MOJOKEH psll UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zieNioB (PU3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca U3k 0ObeIUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanmuzanysi IpeAnoyiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuanta (U3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.



Hoes npuknaonoii nanpasnennocmu. Kypce (pu3uKku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYT'OM TEXHHUECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZIEpKaHMUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs IpoOIeM palliOHAIBHOIO IPUPOIOI0Ib30BAHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMH Kypca (M3WKH Ha ypOBHE CpeaHEro o0mero oOpa3oBaHUS
ABIISIOTCS  (pu3nueckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTANIbHBIX 3aKOHOB M IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOAX0 B Kypce (DU3UKU pean3yeTcs MPexIe BCero 3a Cuér
OpraHu3alUK 3KCIIEPUMEHTAIBHON J1eATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHBIX PaboT, KOTOpHIE B MporpaMme IO (PU3UKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulieneHue B ykazaHHOM mepeuHe Ja0opaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH O0pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIOUIMMHUCS YMEHUSMH MPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a41 C SIBHO 3aJIaHHON (PU3MUECKON MOJETIBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3NYECKUX SBICHHA M TPOILECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTIbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJOBMSIX MpeIMETHOro kabuHera (M3MKH WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTab0paToOpHOE 000PYIOBAHUE JIIsl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (H3UKE YYEHUYECKUX TPAKTHUYECKUX pabdOT W JEMOHCTPAIOHHOE
obopyioBaHUE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme 1o
¢u3MKe KIFOYEBBIX JEMOHCTPALMH JJIsl HMCCIIEOBAHUS HM3y4YaeMbIX SIBJICHHW M IIPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyJOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyrBaeTcss B pacyére OJAHOr0 KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4€HHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:



dbopMupoBaHHE HHTEpeca U CTPEeMJICHHsS OOyYaroIIMXCS K HAy4HOMY H3YYEHHMIO MPHUPOADI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIE MMO3HAHHUS U (POPMUPOBAHUE MCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPY>KAIOLIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KAaK PE3yJIbTaTa U3y4CeHUs OCHOB CTPOCHHSI MATECPHH
U GyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHEe YMEHUH OOBSCHATH SBICHUS C WCIOJIb30BaHWEM (DHU3MYECKHX 3HAHWNA W
HAy4HbIX JIOKA3aTEIbCTB;

dbopMUpOBaHHE TPEICTABICHUNA O poiH (DU3MKHU ISl Pa3BUTHS JAPYTUX ECTCCTBCHHBIX HAayK,
TEXHUKU U TEXHOJIOTHIA.

JocTiwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIONMX 3ahad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpEeIHEro o01iero o0pa3oBaHus:

MpUOOpPETEHUE CUCTEMbI 3HaHUN 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOYAsi MEXaHUKY, MOJCKYJISpHYI0 (U3HKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3HKY U
AJIEMEHTHI acTPODU3UKY;

dbopMHUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHUS Uil OOBACHEHHS (PU3NYECKUX
SBJICHUI B IPUPOJIC U JIJISI IPUHATHUS TPAKTUYECKUX PEIICHUN B ITOBCEIHEBHON KU3HH;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 3371a4 C SIBHO 33JJaHHON (U3MUECKON MOJENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CaMOCTOSITEILHOE CO3/IaHMe (PU3MUECKOW MOJENH, afCKBAaTHON YCIOBHUSM
3a/1a4i;

NOHMMaHWe (UBNYECKUX OCHOB U MPHUHIUIOB JCHCTBHS TEXHMUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO TIUIAHUPOBAHUA U TPOBEACHUS (PU3HMUECKHX
SKCIIEPUMEHTOB, aHAJM3a M UWHTEpIpeTanuu WH(opManuu, OmnpeaeneHus JIOCTOBEPHOCTU
MOJTyYEHHOTO Pe3yJbTara;

CO3/IaHUE YCJIOBUW i1 PA3BUTUS YMEHUM MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
JeATEeIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpPOBHE CpeAaHEro oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX padOT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.

COILEPKAHUE OBYYEHUS

10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usuka — Hayka o npupone. HayuHble MeToabl MO3HaHUA OKpy»Karowero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usnueckux siBieHuid U npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Pone 1 Mecto (u3uku B (GOPMHPOBAHUM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
[IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu



AHazorosble 1 IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOro nBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpoCTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUAIbHON TOYKH, UX MPOEKIMU HAa OCU CUCTEMbI KoopJauHaT. CliokeHHue NepeMeleHU U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMEILICHUS MATEPUAIIBHOM TOUYKU OT BPEMEHH.

CBoOoaHOE majieHne. Y CKOpeHrue CBOOOTHOTO TaACHUSI.

KpuBonunelinoe nBwxeHue. J[BrokeHMEe MATepUAIIbHOM TOYKHM IO OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
gactoTa oOpamieHus. [leHTpocTpeMHUTEeNTsHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CHUIOMETp, JABUKECHHUE
CHApSJIOB, 1ICMTHBIE U PEMEHHBIC Nepe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XapaKTEPUCTUK ABUKCHUSL.

[IpeoOpa3zoBaHue NBMKEHHI C UCIIOIB30BAHHEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXKAY  NYTSAMH, NOPOWIEHHBIMM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue qBUKEHUS [IapUKa B BI3KOM KUJKOCTH.

N3yuenne nBukeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TprHuun otHocurenbHOCTH ['anuites. Ilepsbiit 3akoH HeroTona. HEprmanbHbIe CUCTEMBI
oTcUéra.

Macca Tena. Cwma. Ilpunnun cynepriosunuu cuil. Bropoi 3akon HproTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHHUS U cuja TpeHus nmokos. Koadgdurment tpenus. Cuna conmpoTUBIEHUS
IIpY JBU>KEHUU TEJIA B )KUJIKOCTHU WJIU Tras3e.

[TocTymarenbHOE U BpalaTeIbHOE ABHKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHubl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cunbl. YcClIoBUST paBHOBECHS
TBEPAOTO TeJA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: NOAIIMIHUKYU, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEII.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JeOopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaICHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Nzydenue nBuxenust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIICHMUSL.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (Tela), CUCTEMBI MaTepUaIbHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHIKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBI.

Kunernyeckasi sHeprus mMaTepuanibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorennuanpHas 3ueprus. [loTeHIManbHAS YHEPTHSI YIPYTO JePOPMUPOBAHHON MPYKUHEI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble W HEMOTEHIMAIbHBIE CUJbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHu4eckue yCTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C W3MEHEHHEM MEXaHMYeCKOW SHEpruu Teja Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO JKIyTa.

Paspnen 3. MoaekyasipHast Gu3suka 1 TePMOAUHAMHMKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOI Meopul

OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 000CHOBaHHE.
bpoynoBckoe nBmwkenue. [Quddys3usa. Xapaktep NIBWKEHHS € B3aUMOJEHCTBUS YaCTHIL
BeulecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEW U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KomnmdecTBo BelecTsa.
[TocTostnHas ABorajpo.

TermmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcust.



Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETUYECKON TEOpUU
UAcaNbHOTO Ta3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHed KHHETHYECKOH SHEepruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HACIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHnyeckue ycTpoHCTBa U MIPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOEHUE BelecTBa, Qororpaduu MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 0 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mogpens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Monens, WUTIOCTpUpYIOLAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/ly TapaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHSs 3HEpPrusi TepMOAMHAMHUYECKON CHCTEMBI U
crocoObl e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
uJeanbHOro ra3a. Buael ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3ITyYeHHE. Y IebHas
TEIJI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEPBOIo 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. [ 'papuueckast uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MPpOLIECCOB B IPUPOJIE.

TennoBeie MamuHbl. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamunHax. KoagduuueHnt nonesnoro aeictBus terioBoi MamuHbl. [ukin KapHo u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKHE MPOOIeMbl TEMIOIHEPT€TUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJMOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH SHEpruu Teja IMpU COBEPUICHUM palOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ JCHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue >Qupa B JIATyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHyTpeHHEH dHepruu (TeMIepaTypsl) Teja Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u KouaeHcanus. Mcmapenne wu  kumenue. AOcomoTHas U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachIeHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPaTyphl KUIIEHUS OT JaBJICHMUSL.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. [lnaBnenue m Kpucramnusauus. Y elbHas
TeruioTa riasienus. CyOnumarus.

YpaBHeHUE TEIIOBOTO OanaHca.
TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYUCHUA COBPCMCHHBIX MaTcpuruaiosB, B TOM YHUCIIC
HaHOMATCPpUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kurenve npu MOHMKEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX —3apsiiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOTYTPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHblid  31n€KTpUyecKUid  3aps.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarnyeckoro mods. IloTenuman. Pa3HOCT MOTEHIIMATIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3sieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnuyeckue ycTpoiiCTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aumoencTBue HadIEKTPU30BAHHbIX TEI.

DIIEKTPUUECKOE TT0JIE 3aPsHKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOMIAAY  IUJIACTHH,
paccTOSHUS MEX]Ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHyKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cua Toka. [1ocTOSSHHBIN TOK.

Hamnpsoxenue. 3akon Oma i1 y4acTka Iemu.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 31€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nemnu. KopoTkoe 3aMbIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBEIE TPHOOPHI.

DNEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JICKTPOJIUTOB. DIEKTPOJIUTHUYECKAs
JUCCOLUAIUS. DIEKTPOIIN3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
[Tna3ma.

TexHu4eckue yCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEUHOI0 CEYCHUSI U MaTepHuaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue 3IAeKTPOABMKYIIEH cuibl. KOpoTkoe 3amblkaHHe raibBaHUYECKOTrO
9JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3IyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3yuenne cMemanHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI  HCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHblie CBSI3U

Wzyuyenne kxypca ¢usuku 06azoBoro ypoBHs B 10 kjacce ocymiecTBISieTCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4yHbIH (akT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YypaBHEHUH, JMHeWHas QyHkuus, mnapadona,
runepboa, nx rpadMKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M WX MPOEKIHH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OpPraHU3MOB (BI/II[BI TCILIONCpeaavu, TCIIJIOBOC paBHOBeCI/IC), SJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJIEKTPOJTUTHYCCKAS TUCCOLUAIINS, TaTbBAHUKA.

Tl'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKE IBHKEHUHN C MCIIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), IBUTATENIb BHYTPEHHEIO CropaHus, mapoBas TypOWHa, OBITOBOU
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCIIC
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe mMoJe.
BekTop marHuTHON MHAYKUMH. [[pUHIMI Cyneprno3uiMy MarHUTHBIX MOJieH. JINHUM MarHUTHOU
uHayKuuy. KapTtuHna muHui MarHUTHOM MHYKIIUU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA WMHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBLEBOI'O IMPOBOJHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaencTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJib M HalpaBJICHHE.

Cuwna Jlopenna, €€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHOM mnosne. Pabora cuiel Jlopenna.

SIBneHue HNEKTPOMAarHUTHOM MHAYKIUU. [lOTOK BekTOpa MarHUTHOW WHIYKLHH.
DNEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 2JIEKTpOMarHuTHoM unaykuun dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYINAS CUJIa WHIAYKIMA B TMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJIHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuno JleHna.

NHayKTUBHOCTD. SIBJICHUE CAMOUHIYKIIMH. DJIEKTPOIBIIKYIIIAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBAa M MNPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUA MarHUTHOTO TIOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL BHCKTpOI[BI/I)Kymeﬁ CHUJIbI I/IHI[yKI_[I/II/I oT CKOpOCTI/I N3MCHCHUS MArHuTHOI' O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/I3yquHe MAardmuTHOI'O I10JIsA KaTYLHKI/I C TOKOM.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KoseOaHus. ['apmoHuueckue
kosebanusa. Ilepuon, uactora, ammiauryna u  ¢asza konebanuid. IlpyXMHHBIH MasTHHK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanui. [IpeBpaienue sHepruu
IIPY TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KoJIe0AaTeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWMYECKMMH M 3JIEKTPOMArHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeITbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyXeHHbIE MeXaHUUYECKUE KOJeOaHusl.
Pe3onanc. BeiHyK1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[TepemenHbiil ToK. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTPeOJIEHUE 3IEKTPUUECKOW HHEPIUU.
OKOJIOTUYECKHE PUCKM IpU IPOU3BOIACTBE 3JEKTpodHepruu. KynpTypa wucnosab3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHME: DIIEKTPUYECKHH 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KojieOaTebHON CUCTEMBI (IIPYKUHHBIA WM MaTeMaTHUeCKUN
MasITHHK).

Habmroienue 3aTyxaroniux koiae0aHui.

HccnenoBaHue CBOMCTB BBIHYKJICHHBIX KOJICOaHUH.

Hab6monenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOA MAJIbIX KOJIeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccenenoBanne NEPEMEHHOIO TOKa B LENM W3 IIOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL



MexaHn4deckue BOJIHBI, yCIOBUs pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHHUs
U januHa BoNHBEL [lomepeunple W mpoaosibHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HHUs HJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHO#l BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoMJIeHHe, moysipu3anus, audpakuus, uaTrepdepenuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3H U TEJIEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue ycTpoucTBa U IPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habumonenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmonenne cBs3u I'pOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH W YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEHUE CBETa B OAHOPOJHON cpejie.
JIyd cBera. ToUEUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yroa MOJHOTO BHYTPEHHEIO
OTPa’KEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCTOsSHUE U
ONTHYECKasl CHJia TOHKON NHH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.



TexHuyeckue ycTpoWcTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAS ONTUKA, JUGPaAKIMOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacHpocTpaHEeHHe, OTpakeHHWE U MperomieHue cBeTa. Onrtuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHUue. MoJieib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHUA B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

Habmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomrydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

HabGmonenue qucnepcuu ceerta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHnnBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHWKU. IlocTynaTel cnenualbHOW TEOpuuU
OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE JIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®oronsl. ®opmyina [Tnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «Kpacnas rpanuia» pororddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBA M TpaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (OTONATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToauoI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuu. IlnmaHerapHas
Mmozenb atoMa. [locrynarsl bopa. U3nydenne u nornomienue (OTOHOB MpH MEpEXoje aroma ¢



OIHOTO YpPOBHSI 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpPruM aroma
BOZIOpPOAA.
BonnoBeie cBolicTBa yactull. Bosusl ne bpoiinsa. KopiyckynisipHO-BOJIHOBOM Ayallu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.
TexHuueckue yCTpPOHMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHbIA aHaJINU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Llemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
OrnpenesieHne JIMHBI BOJIHBI Jla3epa.
HabumroneHne nuHeHyaThIX CIIEKTPOB U3IIYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
Hab6nronenue TMHEHYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHThI,  JIOKa3bIBAIOLUE  CIOXKHOCTb CTpOEHHS  f1pa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennto coctaBa paaloakTUBHOTO U3ITyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BivsHue pagnoakTHBHOCTH HA >KUBBIE OPTaHU3MBI.
OtkpeiTue npoToHa U HeiTtpoHa. HykinonHas monens siipa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsbl.
Anbda-pacnian. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprusi CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTallbHbIE B3auMOJIeHCTBUS. EMuHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHUYeckue yCcTpONCTBAa M NPAKTHUECKOE NPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Oranbel  pa3BuTus  acTpoHOMuH. llpukiiagHOo€ ¥ MHPOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro He6a. Co3Bes3ausi, spKkue 3BE3/1bl, JIAHEThI, X BUIAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTepUCTUKH. JlparpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY. 3BE3JbI
IJIABHOM MOCIEA0BATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXAECHNUN U 3Botoluy CoslHIA U 3BE311. DTanbl XKU3HU 3BE3L.



Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne n aukenne Connua B ["amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nosnyuapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mnaner, Miueunoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponbp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COIMAIIbHON U
THYECKOH cdepax [eATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHHU B
COBPEMEHHOW HAay4HOW KapTHHE MHpa, pOJb (HU3MUECKOW Teopuu B (POpMHUPOBAHUH
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUIN O IPUPOJIE.

MesknpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ y4€TOM
COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAY4HbIM (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
3KCHEPUMEHT, MOJAEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIIHM,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IOaI1 TNIOCKUX GUryp u 00bEMa Tell.

buonocus: snekTpuyeckue SBICHUS B KUBOM MPHUpPOJAE, KoleOaTeNnbHbIE ABMKEHHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBJIICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpoe€HHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3QJIEKU MAarHUTHBIX PYJ, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3AHNE 3eMJIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpenad, TE€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHIYKIMOHHAs Tedyb, pajap, pajuoNpHUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpenmera «®du3nka» Ha ypOBHE CpeaHEro oO0mmero oOpa3oBaHM
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECMEYHTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeETanpeMETHBIX U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.



JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOTo mpeaMera «DHU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpUEHTAlUi, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOT'O OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE PEaIn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaroUmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAAULMOHHBIX OOILICUYEIIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOIo OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aliy;

YMEHHE B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKUMAMU M Ha3HAUECHUEM;

TOTOBHOCTH K TYMAHUTApHO! U BOJIOHTEPCKOM EATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAECHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MIOBE/ICHUS;

CIOCOOHOCTh OLIGHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4HCJI€ B I€ATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PHU3UKOM W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyayIIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHHE TJ00AJBHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMEIoIIUXCcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3UYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLCCCC NU3YUYCHUSA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B IT'PYIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhI U KPUTEPUU UX JOCTUKEHNUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU IMOCJIECACTBHUI JAESITEILHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.
ba3oBble uccienoBare/bCKue A1eiCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHSIMH W METOAaMu (pu3uMvecKoi
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY IOMCKY METOJIOB PeIlIeHUs 3a/1a4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIPETaluH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPH
CO3aHUU YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTeIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUIeHUs 3aJaud pe3yJbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOUM JCSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yUYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

PabGora ¢ unopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUs] WHPOpManuu (GU3HIECKOTO COACPIKAHUS U3 MCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJW3, CUCTEMATHU3alUI0 U
WMHTEPIIPETANIO HHPOPMAIINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTh MH(OpMAITNH;

WCIIOJIB30BaTh CpPENCTBA HWH(DPOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33aJa4 C COOJIIOJIEHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpcOCcOepEeKeHHS, TPABOBBIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opmaTax ¢ ydEToMm
Ha3Ha4YeHUS HMHGOPMALMM W LEJEBOW ayIAUTOPHM, BBIOMpas ONTUMAIbHYIO (QOpMY
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbI€ TeiicTBUS:

OCYIIECTBIIATH OOIICHNE HA YPOKaX (GU3UKU U BO BHEYPOUYHOM JCSATEIbHOCTH;

pacro3HaBaTh MPEAIOCHUIKH KOHGIMKTHBIX CUTYAIlMH U CMSTYaTh KOH(IUKTHI,

pPa3BEPHYTO W JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHS C HUCIIOJIB30BAHMEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M MCIOJIB30BaTh IPEHMMYIIECTBa KOMaHIHOW M MHAMBUIYaIbHOI paOoThL;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEH Ka)KI0T0 WICHA KOJUICKTUBA;

MNpUHHUMATL LECJIU COBMECTHOM ACATCIIbHOCTH, OPraHMU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSI 1O €€ NOCTHIKECHHIO: COCTaBIIITh IUIAH JCUCTBHUIL, PaclpeiessaTh PO C Y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOI PabOThL;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXA0Ir0 ydyaCTHUKA KOMAaH/bl B O6H_II/H>'I pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

HpeyiaraTb HOBBIC MPOEKTHI, OLCHMBATh HICHU C MO3UIMU HOBH3HBI, OPHUIHMHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYHICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B Pa3IMYHBIX CHUTyallUgX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/Ie, OBITH WHHUIIUMATHBHBIM.

PerynsiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3aJIauH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW padoThl € Yy4ETOM HMEIOUIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO JSPYAMLUMH B 00JacTH (DUBHKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJILHBII MHTEIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTH, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTENBHBIX POLIECCOB, X PE3YJIbTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUTs OLIEHKH CUTYAIlH, BEIOOpa BEPHOT'O pEIIEeHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B npouiecce 1oCTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMMBI O (hU3UKE AJIs
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OO0y4arOIUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEJUICKT, MPEAIOJIaralouifii c(hOpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JI€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 MPHU OCYILLECTBICHUN OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTHMMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 ki1acce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JeMOHCTPHPOBATh HA TMPUMeEpax poiib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JNeITEeILHOCTH JIFOCH;

YUUTBIBaTh TPaHMLBI NPUMEHEHUS HU3YyUYEHHbIX (U3MUECKUX Mojenel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUUECKUM 3aps]l IPU pELICHUU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOECHUS BEILNECTBA U JJIEKTPOJMHAMUKH:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oXJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIApEHNE, KOHJCHCAIM, TUIaBJIeHUe, KpUCTaJUIU3allus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ia3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
COCyJle, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTPU3ALMS Tel,
B3aUMOJICHCTBUE 3apsAI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIOJNIB3Ys (PU3UUYECKUE BEIWYMHBI: KOOPIUHATA,
IIyTh, NIEPEMEIIEHHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHJIa, UMITYJbC Tejla, KHHETHYeCKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONMUCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHUWE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas DSHEeprus



XaO0THYECKOI0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAApaTU4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3(QQUIMEHT MOJE3HOrO JEHCTBUSA TEIUIOBOTO
JIBUTATEIS; IPU OTIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3yEeMbIX BEIIUYHH,
uX O0003HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAM;

ONMCHIBATh HU3yUYEHHBIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SIBJICHUS
(TIportecchl), UCTONb3Ysl (PU3NYECKUE BETUYMHBL AIIEKTPUUYECKHH 3apsijl, dJICKTPUUYECKOE IOJIe,
HaIpsOKEHHOCTh IOJIS, IOTEHLHWAJ, pa3HOCTh MOTEHUMAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEJIMYMH, MX OOO3HAUCHHUS U EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUYUHAMH;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUS MMITYJIbCa, IPUHLIMI CYNEPHO3ULIUN CUJI, TPUHLUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHENH KUHETUYECKOW 3HEPrMM TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ISHCTBHS MAIIWH, IPUOOPOB U TEXHHUYECKUX yCTPOMCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 10 HUCCIIECJOBAHUIO (PU3UYECKUX SIBJICHHH W MPOIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHHMH, TMpH I3TOM  (OPMYJIHPOBATH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBO/IBI;

OCYUIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, MPU HTOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBl OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaThb YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJIy4€HHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJE TAOMUI U IpadUKOB, J1€1aTh BBIBOABI
0 pe3yJIbTaTaM MCCIIE0BAHNUS;

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJAa NpU TNMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTo 000PyJ0OBAHMUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOM (DU3MUYECKON MOJIENbl0, HCIOIb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POPMYJIbI, HEOOXOAMMBIE JUIs €€ pelIeHHMs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBI,

pemaTh KayeCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIETIOYKY
paccy’kIeHU ¢ ONOPOi Ha N3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHUS;

UCMOJb30BaTh MPH pPEUIeHHH YYEeOHBIX 3a7ad  COBPEMEHHble HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpeICTaBiIeHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHOM HHQOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4YaeMyI0 HHPOPMAILIHIO;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;



UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MPH 0OpaIeHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
TpyNIbl, palUOHAJIBHO pacCHpeneNsaTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.

K xonny oOydenus B 11 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESITEIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAaHULBl NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOUHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sIJIpa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MYECKHe sIBIEHUS (MPOLECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, JAEUCTBUE MAarHUTHOTO I0JI1 Ha MPOBOAHMK C TOKOM M JBIXKYILIUMICS 3apaf,
AIEKTPOMArHUTHBIE KOJIEOAHUsI ¥ BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuit 3¢dekt (porodddekr), CBETOBOES aBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PaMOAKTUBHOCTD;

OMKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh Pa3IUYHBIX CPEN) U JICKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIUYMHBL: DIIEKTPUUECKUH 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaIpsDKEHUE, IEKTPUYECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, SJIEKTPOABIKYINAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTYyIIKW, SHEPrHs 3JIEKTPUYECKOr0 M MAarHUTHOIO TOJeH, MepuoJ M 4YacToTa KojeOaHWH B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX O003HAUEHUS U €IUHUIIbI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETMUNHAMY;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHS W TPOLECCHI, HCIONB3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMnyibc (OTOHA, TEpUO] TMOoJIypacrhajga, SHEprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHWUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YeMbIX BEJIUYMH, MX O0O3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYIO BEIMUUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKOMN BETUUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Yys (pU3MUecKhe 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMU, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHMS CBETA, 3aKOHBI IPEIIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (QoTodpdeKrTa, 3aKOH COXpAaHEHHs] SHEPrHH, 3aKOH
COXPAaHEHHsS HMIIyJIbCA, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCIIA, MOCTyJIaTbl bopa, 3aKOH PaJMOaKTUBHOTO pacmnajaa, MpU ATOM pas3InyaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpaKCHHE W YCJIOBUS (TpaHUIIb,
001acTH) IPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu d3ToM  (GOpPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yJibTAThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOmMI W TpaduKoOB, [enaTte BBIBOABI IO pe3yjbTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 OSKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000OPYIOBAHUS;

pemiate pacu€THbIE 3a/la4dl C SIBHO 3aJaHHON (U3MUECKON MOJIeNbl0, HCIOIb3Ys
dbuznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4l BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAYEeHUS (PH3HUECKOM BETHUUHBL;

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBaHUS, MHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3InyaTh
yCIIOBUS UX 0€30MaCHOT0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOANUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEJHEBHOM JKU3HU JUId
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPaHEHMS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh paboOTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTaHJIaPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

Taoauna 1

DJIeKTPOHHbIe (LM (pPOBbIE)

Ne i/m Kourpoubnubie IIpakrnuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSI
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2:2 Auaniia ! https://m.edscl)lo.ru/?f41bf72
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
TEOpHH https://m.edsoo0.ru/7f41bf72
bubnuotexa [JOK
32 OCHOBEI TEPMOZHHAMIIKI1 10 L https:// m.edsi.ru/7f41bf72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubmmoteka [JOK
TIePEXO0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
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Paznen 4. JIEKTPOJANHAMUKA

bubnmnoreka HOK
41 MeKTpocTaTHica 10 1 https://m.edsi.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 1 1 bubmuorexa [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
Taoauma 2
HanmeHoBaHMe pa3jeioB U TeM Komraecrso sacos DJIeKTpOHHbIe (LM (ppOBbIE)
Ne i/m Kontpoabsnbie IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pazgen 1. JIEKTPOANHAMUKA
11 MaruautHoe nose. JeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
WHTyKIIHS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3J1€KTPOMArHUTHbIE 9 1 bubnuorexa [IOK
KoJe0aHus https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
2.2 MexaHnuyeckue 1 3J€KTPOMarHUTHBIE BOJIHBI 5 1 https://m.e dS(I)_E).ru 17§41697¢
53 Ontika 10 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieIUAILHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bubmuoreka [JOK
4.1 i
DTIEMEHTEI KBAHTOBOI OTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue atomMa 4 bubmmorexa [JOK
' p https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubnuorexa [JOK
5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.e dS(I)_E).ru 17£41097¢
HWroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
bubnuorexa [IOK
61 Obobmaroriee noBToperite 4 https://m.edsi.ru/7f41097c
HWroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Tabauna 3
No 11/ Tema ypoka Beero Jomaminee Mara DJIeKTpOHHbIe U poBbIE
3a/laHue U3y4yeHust o0pa3oBaTe/bHbIE Pecypchl
1. ®u3nka u MeTobl HAYYHOT 0 Mo3HAHMS (2 Yac)
®uznka — Hayka o npupoje. Hayunsie Beenenue. bubnmnorexka HOK
METO/IbI TIO3HAHUS OKpYKaroliero mupa. Poip https://m.edsoo.ru/ff0c32e2
HKCIIEPUMEHTA U TEOPHHU B IIpoLIecce
MO3HAHUS TIPUPOIBI. DKCIIEPUMEHT B (pr3HKe.
1 MopenupoBanue pU3NIECKUX SABICHUN U 1 03.09.24
nporueccoB. Hayunsie runoressl. duznueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [TpuHIUIBI
COOTBETCTBHUSI.
Posb 1 MecTo ¢u3nku B GopMUPOBAHUHU Bsenenue. bubmuoreka [JOK
2 COBPEMEHHOW Hay4YHOU KapTHHBI MHpa, B 1 05.09.24 https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOH 1eATENbHOCTH JIF0AeH
2. Mexanuka (18 yac)
2.1. Kunematuka (5 yac)
Mexanunveckoe aBrxkeHrne. OTHOCUTENBHOCTh §§1,2,3 bubnuotexa [JOK
MEXaHUYECKOTO JBIKeHus1. Cuctema oTcuera. crp. 17 (1 - 4) https://m.edsoo.ru/ff0c3508
3 Tpaexropus. [lepeMenienne, CKOpoCTsb, 1 crp. 19 (1 -4) 10.09.24
YCKOPEHHUE, U UX MPOEKIMH HA OCH CUCTEMBI
KoopauHaT. CioxeHue nepeMenieHui u
CJI0’)KEHUE CKOPOCTEH.
PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE. §§4,6 bubmuorexa [JOK
4 1 12.09.24
I'paduku 3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, ctp. 23 (1 -3) https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
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IIyTH MaTEPUAIILHOM TOYKH OT BPEMEHH.

ctp. 26 (1,2)

PaBHOYCKOpEHHOE NMPAMOJIMHEITHOE §§ 8,9, 10 bubmuorexa [JOK
5 nBrkenue. ['padguku 3aBUCUMOCTH 1 crp. 33 (1,2) 17.09.24 https://m.edsoo.ru/ff0c372e
KOOPJMHAT, YCKOPEHUS U IIEPEMEILICHUS ctp. 41 (1,2)
MaTepuaIbHOU TOUYKH OT BpEMEHHU.
CBoOoHOE majieHne. Y CKOpeHrue CBOOOTHOTO §§ 10, 13 bu6nmoreka [IOK
6 1 19.09.24
HaJCHUsI https://m.edsoo.ru/ff0c39cc
Kpuonunerinoe npuxenue. J[Buxxenue §§ 15, 15 bubnmnoreka [HOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH C crp. 61 (1 -4) https://m.edsoo.ru/ff0c3ada
MOCTOSTHHOM 0 MOZYJIIO CKOPOCThIO. YTJIOBast
CKOPOCTb, TUHEIHas ckopocTh. [lepuoa u
7 yacToTa oOpamieHus. LleHTpocTpeMuTebHOES 1 24.0924
yckopeHue. TexHuueckue ycTpoiucTra u
MPaKTUYECKOe TPUMEHEHHUE: CITUIOMETD,
JIBUKCHHE CHAPSIOB, IICTTHBIC U peMEHHBIC
nepeaayn.
2.2. Imnamuka (7 4ac)
IIpuHumn otHOCcuTENnpHOCTH [ anunes. §§ 18, 20, 26 bu6nuoreka [IOK
8 NuepunansHble cuctemMsl otcyera. [lepBorii 1 ctp. 73 (1 -5) 27.0924 https://m.edsoo.ru/ffOc3be8
3akoH HproTOoHa.
Macca tena. Cuina. [IpuHIun cyneprno3unuu §§ 14, 21, 22 but6mmoreka [IOK
9 cuit. Bropoii 3akon HeroTona st 1 ctp. 79 (1 - 5) 01.10.24 https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKH.
10 Tpetuii 3akoH HproTOHA 1719 MaTepraibHbBIX 1 §§ 24, 25, 26 03.10.24 bubnuotexa [JOK
TOYCK. https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCEMUpPHOTO TsAroTteHus. Cuna 1 §§ 27, 28, 29, 31 08.10.24 bu6nuoreka [IOK
TspKecTu. [lepBast KocMHUYeCcKasi CKOPOCTb. ctp. 95 (1 -4) https://m.edsoo.ru/ff0c3d00
12 Cwuia ynpyroctu. 3akoH ['yka. Bec tena. 1 §§ 33,34 10.10.24 but6mmoreka [IOK
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crp. 109 (1 -3)

https://m.edsoo.ru/ff0c3el18

13

Tpenue. Bupl TpeHus (TIOKOSI, CKOJIBKCHHS,
kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJIA TPEHHS MTOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS
IpY ABIKEHHUH TeJla B )KUAKOCTH WJIH ra3e.

§ 36
crp. 117 (1 -5)

15.10.24

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[TocTynarenbHOE U BpallaTelbHOE ABUKEHUE
a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI
OTHOCHUTEJIbHO OcH BpateHus. [lnedo cuisbl.
VYciioBus paBHOBECHUS TBEPIOTO TEIA.
TexHu4eckue yCcTponucTBa U NPaKTUYECKOe
MPUMEHEHHUE: MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

§§ 48, 51
crp. 169 (1 —3)

17.1024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc41a6

15

16

17

2.3. 3aKkoHBbI coOXpaHeHHs B MexaHuKe (6 1ac)

HMitynsc MaTepUaIbHON TOYKH TeEIa,
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. MIMITysIbC
CWJIBI M1 U3MEHEHHE NMITYJIbCA TEJA. 3aKOH
COXpaHEHUs UMITYJIbCa. YTIPYroe U Heynpyroe
CTOJIKHOBEHUS. PeakTMBHOE IBHKEHUE.

PaGoTa cuibl 1 MOIITHOCTh CHITBI.
Kunernueckast 2Heprusi MaTepralbHON TOUYKH.
Teopema 00 H3MEHEHHH KHHETUYECKON
SHEPTHUH.

[TorenumaneHas sueprus. [lorennuansHas
SHEPrus ynpyro aeopMupoBaHHON
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIH.

§ 38
ctp. 129 (1,2,4)

§§ 40, 41
ctp. 134 (1 -5)

§§ 43,44, 46
crp. 145 (1 -5)

22.10.24

24.10.24

07.11.24

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHL[I/IaJII:HBIG X1 HCTIOTCHI U AJIbHBIC CHUJIBI.
CBs13b paGOTLI HCIIOTCHIMAJIBHBIX CHUJI C

§ 45
ctp. 148 (1 —3)

12.11.24

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c
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M3MEHEHUEM MEXaHUYEeCKON YHEPTUuu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHMYECKOM sHepruu. TexHuueckue
YCTPOWCTBA U MPAKTHYECKOE MPUMECHCHHE:
BOJIOMET, KOTIEP, IPY>KUHHBIN MTUCTOJIET,
JIBIJKEHUE PAKET.

Jlaboparopnas padota Ne 1 «MccnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM

§ 47
ctp. 154 (1,2,3)

19 . 14.1124
MEXaHUYECKOM SHEPTuu Tella Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay
KonTtponpnast padora Ne 1 o teme Hroru rinasel bubnmnorexka HOK
20 «Kunemaruka. Jlunamuka. 3aKOHbI «MexaHHuKay. 19.1124 https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
3. Mouaekyasipuasi pusuka u TepMoanHaAMuKa (24 yac)
3.1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeopuH (9 4yac)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO- Baenenue. bubnmnorexka HOK
21 KUHETHYECKOU TEOPHUU M UX OTBITHOE §§ 53,55 21.11.24 https://m.edsoo.ru/ff0c4dc2
obocHoBaHUEe. BpOyHOBCKOE TBUKEHHE. ctp. 184 (1,2)
Huddys3us
XapakTep JBUKEHUS U B3aUMOJACHCTBUSA § 56
29 YaCTHII BteIeCTBfl. Mojenu cTpoeHUs Ta30B, 181 (1-4) 26.1124
KUAKOCTEN U TBEPIBIX TN U OOBSICHEHNE
CBOICTB BEILIECTBA HA OCHOBE 3TUX MOJEIEN.
93 Macca u pazmepsl Mosiekyi1. KonmnaectBo § 53 98.11.24
BemlecTBa. [locrossuHas ABoraapo crp. 181 (5-7)
24 TennoBoe paBHOBecue. Temneparypa u e€ §§ 59, 60 03.12.24
usmepenue. lllkana remneparyp Llenbcus.
25 Mozens uneanpHoro raza. OcCHOBHOE § 57 05.12.24 but6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
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ypaBHenue MKT uneansHoro rasa.

crp. 192 (1 — 4)

https://m.edsoo.ru/ffO0c4fde

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KHUHETHUYECKOM 3HEPTUH TETIOBOTO JBUKEHUS

§§ 60, 63
ctp. 203 (1 —4)

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc511e

26 vacrtuil rasa. [lIkana temneparyp KenbBuHa. crp. 211 (1 -5) 10.12.24
VYpasuenue Menneneesa-Kianelipona
3akon JlanpToHa. ['a30BbIe 3aKOHBI. §8 63, 65
27 M3omporieccol B U1€aIbHOM Ta3e C crp. 223 (1 —4) 12.12.24
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA.
JlaGopaTtopHnas padora Ne 2 «MccnenoBanue §§ 63, 65
28 3aBUCHUMOCTHU MEX]y IapameTpaMu crp. 223 (1 —4) 17.12.24
COCTOSTHUS Pa3peKEHHOTO Ta3ay
I'paduueckoe npepcraBaeHNe U30MPOLIECCOB: § 67 bubnmnorexka HOK
29 U30TepMa, H30Xopa, n300apa. TexHuuecKue crp. 224 (1 -3) 10.12.24 https://m.edsoo.ru/ff0c570e
YCTPOICTBA U MPAKTUIECKOE TPUMEHEHUE:
TEPMOMETP, OHapoOMeETP.
3.2. OcnoBbl Tepmoaunamuku (10 gac)
TepMoguHamMuyeckue CUCTeMbl. BHYyTpeHHSA §§ 73,74, 76 bubmmorexa [JOK
SHEPrusi TEPMOJMHAMHYECKON CUCTEMBI U crp. 245 (1-13) https://m.edsoo.ru/ff0c5952
30 criocoObI e€ n3menenust. Konnuectso ctp. 248 (1 —5) 93.12.24
TEIUIOTHI U paboTa. BHyTpeHHsS SHEPTHs
OJIHOATOMHOTO HJICaTbHOTO Ta3a.
['padmdeckas wHTEpIIpETAIIUs PAOOTHI Ta3a.
31 Buael Tennonepenaun: TENIONPOBOIHOCTb, § 76 96.12.24 bu6nuoreka [IOK
KOHBEKIIHSI, U3 TyICHHUE. crp. 255 (1 -3) https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIOEMKOCTH BELLIECTBA. §§ 76, 79 bubnmoreka [JOK
32 KonuyecTBo TEmIoTs! nMpH Teruionepeaye. cTp. 256 (4 — 6) 09.01.25 https://m.edsoo.ru/ff0c5c36
[TonsiTie 06 anuabaTHOM mpoIiecce.
33 [TepBbIit 3aKOH TEPMOAMHAMHUKH. §§ 78,79 14.01.25 but6mmoreka [IOK
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[MpumeHeHre epBOro 3aKoHa ctp. 259 (1 —5) https://m.edsoo.ru/ff0c5efc
TEPMOJMHAMUKHU K U30IPOIIECCAM.

34 HeobOpatumocTth npoIieccoB B NpUpoe. 1 § 81 16.01.25 bubnmoreka [JOK
Bropoii 3aKk0H TepMOIUHAMUKH ctp. 262 (1 —4) https://m.edsoo.ru/ff0c6230
TernoBbie MamuHbl. [I[pUHIUIIBL AEHCTBUS § 82 bu6nmoreka [IOK

35 tertoBbX MaruH. KITJ] TermioBoii MaluHebI. 1 crp. 273 (1 -5) 91.01.25 https://m.edsoo.ru/ff0c600a
[IpeoOpa3oBaHus SHEPTUU B TETLIIOBBIX
MaluHax.

36 Huxn Kapro u ero KITJI 1 § 82 23.01.25
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHUKH. § 82

37 TexHu4eckue ycTpoiucTsa u UnpaKTquCKoe 1 JlononHuTenbHbIE 98.01.25
npumenenue: [IBC, ObITOBOM XOJIOAMIBHUK, MaTepHaJIbl.

KOHAHUIIMOHED.

38 O6o0matromuii ypok «MonexkysipHast 1 Crp. 272 (1,2,3) 30.01.25 bubmuorexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHKID https://m.edsoo.ru/ff0c6938
Konrtponbnas padora Ne 2 o Teme Hroru bubnuoreka [JOK

39 «Monekynspraas Gusuka. OCHOBBI 1 rnaBsl MKT. 04.02.25 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY

3.3. ArperatHplie COCTOSIHUSA BemiecTBa. Pa3oBbie nepexoabl (Suac)
3.4.

40 [TapoobpazoBanue 1 KOHICHCAITHSI. 1 §§ 68, 69 06.02.25 bu6nuoreka [IOK
VcnapeHue u KUIICHUE crp. 227 (1 -5) o https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh §§ 69, 70 bubnuotexa [JOK

41 BO3yxa. HaceimeHnslit map. Y aenbHas 1 crp. 227 (1 —5) 11.02.95 https://m.edsoo.ru/ff0c64d8
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATyPbl KUTICHUS OT JaBIICHUSI.

42 Trépnoee Teno. Kpucrannuueckue u 1 § 72 13.02.25 bubnuotexa [JOK
amopdHbIe Tema. AHU30TPOIHS CBOMCTB ctp. 256 (1,2) https://m.edsoo.ru/ff0c65f0
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KpucTamuioB. Kuakue KpucTauibl.
CoBpeMeHHbIE MaTepUabl.

43 [InaBnenue u kpucramumMzanus. Y aeabHas 1 §§ 72,76 18.02.25 bubmuorexa [JOK
TeruioTa iasjieHus. CyOnuMarius. cTp. 256 (c3) https://m.edsoo.ru/ff0c6708
VYpaBHenue TerioBoro 6ananca. TexHuueckue §8§ 76,77 bu6nmoreka [IOK
YCTPOMCTBA U IMPAKTHYECKOE MPHUMEHEHHE: cTp. 256 (c4) https://m.edsoo.ru/ff0c6820

44 TUTPOMETP U IICUXPOMETP, KATOPUMETP, 1 90.02.25
TEXHOJIOTHH ITOTYICHHSI COBPEMEHHBIX
MaTepHajoB, B TOM YHCIIC HAHOMATEPHAJIOB U
HAHOTEXHOJIOTHHU.

4. DuekrTpoauHaMuka (22 4yac)
4.1. dnexrpocratuka (10 gac)
OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. Brenenue. § 84 bubnnoreka HOK

45 1 25.02.25
JlBa BH/Ia SJIEKTPUUECKUX 3apsI0B ctp. 281 (1 —4) https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKY, TUIIEKTPUKHU U §§ 84, 86 bu6nuoreka [IOK

46 HOJTYIPOBOIHUKH. 3aKOH COXPaHEHHSI 1 crp. 288 (1 -13) 27.02.25 https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia

47 B3aumopeiictBue 3apsiioB. 3akoH Kyona. 1 § 85 04.03.25 bubmuorexa [JOK
ToYeuHbIH SACKTPUICCKHUN 3apsiT ctp. 285 (1 —5) https://m.edsoo.ru/ff0c6ces
DnexTpudeckoe moje. Hampsok€HHOCTH §§ 88, 89, 90 bu6mmoreka [JOK

48 9JIEKTpHUECKOro mojist. [IpuHInI 1 ctp. 294 (1 -3) 06.03.25 https://m.edsoo.ru/ff0c6df2
CYHEPIIO3UINH JIEKTPUUECKHUX TOJIEH. ctp. 297 (1 —4)

JInHnn HanpsKEHHOCTH.

49 Pabota cuit 371eKTpOCTaTHUECKOTO MOJsl. 1 §§ 93, 94, 95 11.03.95 bubnmoreka [JOK
[Totenuuan. Pa3HOCTL MOTEHIMATIOB. crp. 313 (1 -3) o https://m.edsoo.ru/ffOc6f00
[IpoBOIHMKY U AUDIIEKTPUKU B § 92 bubmuoreka [JOK

50 AJIEKTPOCTATUYCCKOM Mosie. Jludnekrpuyeckast 1 ctp. 307 (1- 3) 13.03.25 https://m.edsoo.ru/ff0c7018

MMPOHUI[ACMOCTD.
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§ 97

bu6nuoreka [IOK

51 OnekrpoéMkocTh. Konmencarop. erp. 326 (1.2) 18.03.25 https://m.edsoo.ru/ff0c7126
59 ANEKTPOEMKOCTH TUIOCKOI0 KOH/IEHCATOpa. §§ 97, 98 90.03.25 bubnmoreka [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPA. crp. 329 (1,2) https://m.edsoo.ru/ff0c72c0
53 Ha6opaT"opHa;1 pabora Ne 3 "I/IBIV\'/ICpeHI/IC crp. 329 (3-5) 95 03.25
ANEKTPOEMKOCTH KOHJIEHCATOpa
TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE §§ 97,98
MIPUMEHEHHUE: DJIEKTPOCKOII, AIIEKTPOMETP, ctp. 330 cl, c2)
54 AIEKTPOCTaTUYECKAs 3alUTa, 3a3EMIICHHE JlononHUTEIbHBIN 97 03.25
3IEKTPONPUOOPOB, KOHIEHCATOD, Matepua.
KOIHUPOBAJIBHBIN armapar, CTpyHHbIN
PUHTED.
4.2. llocTosinubIi TOK. TokH B pa3jandHbIX cpeaax. (12 gac)
DIIeKTPUYECKHI TOK. Y CIIOBUS §§ 100, 101
CYIIECTBOBAHUS AIEKTPUIECKOTO TOKA. ctp. 354 (1 -3)
55 [ToctosinubIi Tok. McTounmnku Toka. Cuna ctp. 337 (1 —4) 08.04.25
Toka. Hanpsixenue. DnexkrTpuueckoe
conpoTtuBiieHrue. 3akoH Oma 15 ydyacTka
Henu. Y 1elIbHOE CONPOTUBIICHNE BEIECTBA.
ITocnenoBarenbHOE, MAPATIETBHOE, § 102 bubnuotexa [JOK
CMEIIAaHHOE COCTMHEHHE TIPOBOHUKOB. ctp. 340 (1 —4) https://m.edsoo.ru/ff0c74f0
56 10.04.25
JlaGopaTtophnast pabota Ne 4 «U3yuenue
CMEIIAHHOTO COSIMHEHHS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTH ANEKTPHUIECKOTO TOKA. § 104 15.04.25 but6mmoreka [IOK
3akon J[xoynsa-Jlenra. ctp. 345 (1 —5) https://m.edsoo.ru/ff0c7838
3akoH OMa AJid MOTHOM (3aMKHYTOM ) §§ 105, 106 bubnmoreka [JOK
58 aneKkTpuueckoi 1ienu. KopoTkoe 3aMbikaHue. ctp. 350 (1 -5) 17.04.25 https://m.edsoo.ru/ff0c7ae0

JlaGopatopnas pabota Ne 5 «M3mepenue I/1C
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HNCTOYHHKA TOKA U €TI0 BHYTPCHHETO
COIIPOTUBJICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS

§§ 108, 109
crp. 361 (1,2)

59 22.04.25
METaJIOB OT TEMIEPATYPHI.
CBepXIpoBOAUMOCTb.
60 3JIEKTPUYECKUN TOK B BAKyyMe. CBOMCTBA § 112 94.04.25
AJIEKTPOHHBIX ITYYKOB. ctp. 375 (1,2)
[TonynpoBonuuku. CoOCTBeHHAS U §§ 110, 111 bubnmnoreka HOK
61 npUMecHas mpoBoauMocTh. CBoMicTBa p—N- ctp. 371 (1 —4) 29.04.25 https://m.edsoo.ru/ffOc84ae
nepexojia. [loaynpoBoJHIUKOBBIE TPHUOOPEI.
DIIEKTPUUYECKHI TOK B pacTBOpax U pacruiaBax § 113 bubnuorexa [HOK
62 AJIEKTPOIUTOB. DICKTPOIUTHUECKAS crp. 379 (1 - 3) 06.05.25 https://m.edsoo.ru/ff0c82ba
JUccoIanus. DIEKTPOIIN3.
DIIeKTPUUYECKHI TOK B Ta3ax. §§ 114, 115 bubmuotexa [JOK
63 CaMOCTOSITEIbHBIN 1 HECAMOCTOSITEIbHBIN ctp. 385 08.05.25 https://m.edsoo.ru/ff0c84ae
pazpsaa. Mounnus. [1nazma.
TexHuueckue yCTpouCTBa U MPAKTUYECKOE JlononmHUTENBHBIN bubnmnoreka [JOK
NPUMEHEHHE: aMIIEpPMETp, BOJIBTMETP, MaTepua. https://m.edsoo.ru/ff0c86fc
peocTar, HCTOUHUKH TOKA, ctp. 388 (1 —5)
64 3JIeKTpOHarpeBaTelibHble TPUOOPHI, 13.05.25
3JIEKTPOOCBETUTENIbHBIEC TPHOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKYYMHBIH THOI,
TEPMHCTOPHI ¥ POTOPE3UCTOPHI,
MOJTYTPOBOIHUKOBEIH JTHOJI, TaJlbBAaHUKA.
Htoru rinassbl. but6mmorekxa [IOK
65 O6o06maromuii ypok « JIeKTPOAMHAMUKAY DnexkrpoauHamuka. 15.04.25 https://m.edsoo.ru/ffOc88be

cp. 388 (8- 10)
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KonTtponsnas padora Ne 3 o teme bubmmoreka [IOK
66 «:‘)J'IeKTpOCTaTI:IKa. [TocTostHHBIIH 1 90.04.25 https://m.edsoo.ru/ff0c8a8a
INEKTPUUYECKU TOK. TOKU B pa3IuyHBIX
cpenax»
67 PesepBublii ypok. Kontponbnas padora 1 99 04.25 bubmmoreka [IOK
utorosas Ne 4 1o reme "DneKTpouHaAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O600mammui ypok mo 1 bubnnoreka HOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KUIIACC
Taoauua 4
Ne Tema ypoka Beero Jomamnee Hara DJIeKTPOHHbIEe U (ppPOBbIE
n/n 3ajaHue H3y4eHUusi  oOpa3oBaTe/IbHbIC pecypcChl
1. DaekTpoamHaMuka 2.
1.1 MarnuTHoe moJse. JiieKTpoMarauTHas uHAyKous (11 gyac)
[TocTosTHHBIE MATHUTHI. §1
B3anmonencTre MoCcTOsTHHBIX ctp. 10 (1,2)
MarHuToB. MarHuTHOE ToJe.
BekTop MarHuTHOM UHAYKIIHH.
1 .HI/IHI/IIf MarHuTHOU I/IHI?;KLII-II/II/I 1 04.09.24 bubmorexa HOK
https://m.edsoo.ru/ff0c9778
[TpuHIMI cynepno3uun
MarHuTHBIX noJier. Kaptuna
JINHUI MarHUTHOW WUHIYKIUU
MTOCTOSTHHBIX MarHUTOB.
5 MarsuTHO€ 10J1€ IPOBOJHUKA C 1 §1 06.09.24 bubmmoreka [JOK
tokoM. OmbIT DpcTena. ctp. 10 (3,4) https://m.edsoo.ru/ff0c98fe
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B3aumopeiicTBue npoBOJHUKOB C
TokoM. KapTuHa JIMHUN HHIYKIIUK
MAarHMTHOTO ITOJIS JUTMHHOTO
MMPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O IMPOBOIHHKA,
KaTYILIKH C TOKOM.

Jlaboparopnast pabora Ne 1

«I/ISY‘-IeHI/IC MAar"HuTHOTIO I1OJIA
KaTylIKH C TOKOM>»

crp. 19 (1 -3)

11.09.24

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

Cuna Amnepa, e€ MOZyJIb U
Hamnpasiienue. Jlaboparopras
pabora Ne 2 «MccnenoBanue
JIIEHCTBUSA MMOCTOSIHHOT'O MarHuTa
Ha paMKy C TOKOM)

§2
ctp. 16 (1 —4)

13.09.24

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

Cuna Jlopenna, e€ MOITyJb U
HarpaBjeHue. J[BuxeHue
3apsHKEHHON YaCTHUIIbI B
OJHOPOJHOM MarHUTHOM IIOJI€.
Pa6ota cunsl Jlopenna

§4
ctp. 23 (1 -4)

18.09.24

bubnuoreka [IOK
https://m.edsoo.ru/ff0c9df4

SIBneHue AIEKTPOMAarHUTHON
nHayknud. [ToTok BekTopa
MarauTHoN uHaykuuu. 31C
MHIYKIUH. 3aKOH
NEKTPOMAarHUTHOW MHIYKIINH
®dapanes

JlabopaTtopHnas padota Ne 3
«HccnenoBanue ABIeHNs
ANEKTPOMAarHUTHOW MHIYKIIMM

§§7,8
ctp. 39 (1,2)

§9
ctp. 42 (1 -4)

20.09.24

25.09.24

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

Buxpesoe anekTprueckoe mosie.

§§8,9

27.09.24

but6mmoreka [IOK
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DNEeKTPOABUKYILAs CUJIa
UHIYKIMH B IPOBOJHUKE,
JBUKYLIEMCSI IOCTYTATEIbHO B
OJTHOPOJIHOM MarHUTHOM IIOJIE.
[IpaBuio Jlenna. MTHQyKTUBHOCTB.
SAsnenue camounaykuu. IJC
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJI€.

NunykTtuBHOCTS. SBIeHUE
CaMOMHAYKITUH.
DNEeKTPOABMKYILAs CUJIa
CaMOUHIYKIUHU. DHEPIrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM.

ctp.39 (3-5)
crp. 42 (1 -3)

§11
ctp. 52 (1,3)

02.10.24

https://m.edsoo.ru/ff0ca600

10

TexHn4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
9JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
MHyKIHOHHAs [1eYb

§§3,5,11

04.10.24

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas padora Ne 1 o teme
«MaruuTtHoe 1ose.
SHGKTPOMaFHI/ITHaSI UHAYKOUS»

HWroru rnasel

«Mar"gurtHoe 1oJe.

DJIEKTpOMAarHuTHa
sL UHAYKIIUS.

09.10.24

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

3. Kojeoanus u BoHbI (24 yac)

4.1. MexaHn4yecKue M 3J1eKTPOMAarHUTHBIE KosleOanus (9 vac)

4.2.

12

KoneobarensHas cucrema.
CB0OOIHBIE MEXaHNYECKUE

1

§§ 13, 14

11.10.24

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06
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koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
FapMOHHYECKUX KOJIeOaHHH,
MIEePHUOJ], YACTOTA, AMILTUTY/IA U
(dhaza xonebanuii. [IpyXKuHHBIHA
MasITHUK. MaTeMaTu4eckuil
MasTHUK. [IpeBpaiieHue sHeprun

JlaboparopHas padora Ne 4 ctp. 58 (1 —5)
«HMccnenoBanue 3aBUCUMOCTH ctp.65 (1 -3)
13 Meproja MajbIx KoJeOaHuii rpy3a 16.10.24
Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»
KonebaTtenbHbIit KOHTYD. §§ 17,18
CBOOOIHBIE ANEKTPOMATHUTHBIE ctp. 76 (1 —3)
Koje0aHus B UA€aTbHOM
14 KOJ‘I€6aT€J'II>HOI\I/I[ KOHTYDE. 18.10.24 bubmrorexa LIOK
https://m.edsoo.ru/ff0ch820
AHAIOTHS MEXKITYy MEXaHHYCCKUMHU
1 DJIEKTPOMATrHUTHBIMHU
KOJICOaHUSIMU.
®opmyna Tomcona. 3akoH 19
15 COXF]?)aI}-;eHI/ISI SHEPTHH B HJICATELHOM <§:Tp. 82 (1) 23.10.24 bubmiorexa LIOK
https://m.edsoo.ru/ffOch9c4
KoJIeOaTeIbHOM KOHTYPE
[Ipeacrasienue o 3aTyxaromux §§ 16, 23
. BBIHYXI€HHBI Tp.
16 ﬁiﬁﬁiﬁiim Kozeé;m. ) ey 251024  Dromioreia HOK
https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeinyxaeHHbIE
AIEKTPOMArHUTHBIC KOJICOaHNS.
17 IlepemeHHBIH TOK. § 21 06.11.24 bubmmoreka [JOK
CuHycOUIaIbHBIN TEPEMEHHBIN crp. 90 (1,2) https://m.edsoo.ru/ff0cbd34
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TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYAHOE U
JEUCTBYIOLLEE 3HAUECHUE CUJIBI
TOKA U HANPSKECHUS.

18

Tpancdopmarop. [IponsBoxactso,
nepeaaya u norpedieHue
JIEKTPUUYECKON IHEPTUU

§§ 26,27
08.1124

19

TexHuyeckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
JJIEKTPUYECKOTO 3BOHKA,
reHepaTropa NepeMEHHOro ToKa U
JIMHUU 3JEKTpoIiepeaay.

JlomoJIHUTENbHBIN
Marepual
13.11.24

bubnnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ucnonb3oBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOMN
KU3HU.

JlomoJIHUTENbHBIN
MaTtepual
15.11.24

21

22

4.3. MexaHuuyecKue U JIEKTPOMATHUTHbIE BOJIHBI (5 4ac)

MexaHnuecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTb pacrpoCTpaHEHHS U
JuiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI.
Wnrtepdepennus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. I poMKOCTB
3ByKa. Beicota Tona. TemOp 3ByKa.

§§ 29, 30
ctp. 130 (1 -3)

20.11.24

§ 31

22.11.24
ctp. 130 (A1, A3)

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcccOc

4.4,

23

DNEKTPOMAarHUTHHIE BOJIHBI.
YcnoBus u3iyd4eHus

§§ 35, 39, 68

27.11.24
ctp. 145 (1- 4)

Bbubnuoreka LIOK
https://m.edsoo.ru/ffOccfe0
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ANEKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIis BEKTOpOB
E, B, V B 3JIeKTpOMarHuTHOM
BoiHe. CBoicTBa
AJICKTPOMArHUTHBIX BOJIH:
OTpakeHUe, MPEJIOMIICHHE,
mudpakus. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[TpuHIKIIBI paTUOCBS3U U
TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagmonokamus. Illkana
SHGKTpOMaFHI/ITHBIX BOJIH.
[IpuMeHeHne 31eKTPOMarHuTHBIX
BOJIH B TCXHHUKEC U 6I>ITy.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE

§§ 37, 38, 40, 42
crp. 159 (1 —4)

24 OKPY’KaloIleH Cpebl. 29.11.24
TexHuueckue ycTpoucrsa u
MPAaKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBI,
YIBTPa3BYKOBAsI IMarHOCTHKA B
TeXHUKE ¥ MEIUIIMHE, pajaap,
paauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.
o5 KonTponbnas padota Ne 2 EIIZ((;JI;IZ (;JEEZIH 04.12.24 bu6muoreka [JOK
«KosebaHwust ¥ BOTHBI https://m.edsoo.ru/ffOcc6f8
BOJIHBI»
4.5. Ontuka (10 yac) 4.6.
26 I'eomeTpuueckas onTuka. BBenenue 06.12.24 but6mmoreka [IOK
[TpssmonuHeitHOE § 44 https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

pacnpocTpaHEHHE CBETA B
oaHOpoaHOM cpeae. Toueunbli
HMCTOYHHK cBeTa. JIyu cBeTa

27

OTtpaxkenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
1300pakeHM B TUIOCKOM 3epKasie

§ 45
ctp. 175 (1,2)

11.12.24

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomitenue cBeTa. 3aKOHBI
MIPEIIOMIICHUS CBETA.
AOCOIIOTHBIN TOKa3aTeb
npenomienus. [lonnoe
BHYTPCHHEE OTPaXKCHHUE.
[IpenenpHBIN Yroi MoJIHOTO
BHYTPCHHET'O OTPAYKCHHSI.

§§ 47, 48
crp. 186 (1 —4)

13.12.24

bubnnoreka IIOK
https://m.edsoo.ru/ffOcd7f6

29

Jlabopartopnast pabora Ne 5
«3mepenune nokazaresns
MIPEIOMIIEHUS CTEKIIa»

ctp. 189 (1,2)

18.12.24

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

CoOuparoliye u paccenBarolye
nuH3bl. ToHkas muH3a. PoKyCcHOE
paccTostHUE U ONTHYECKas CHIa
TOHKOM JIMH3BI. [Toctpoenue
M300pakeHuil B cCOOMparoLuX U
pacceuBaronx auH3ax. @opmyna
TOHKOM JIMH3BL. Y BEIUYEHUE,
JTaBaeMoe€ JIUH30H.

§§ 50, 51
ctp. 202 (3,4)

20.12.24

bubmmoteka [IOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHas padota Ne 6
«HccrnenoBanne cBONCTB
M300paKEHUI B TUH3AX).
IIpenens! npumeHeHus
r€OMETPUYECKOUN ONTUKH.

ctp. 202 (5)

25.12.24



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

Hucnepcus ceera. CoxxHbIN
coctaB Oenoro cBera. L[Ber.
JlabGopaTtopHas paborta Ne 7
«Habmogenne Aucnepcuu cBeTay

§ 53
ctp.205 (1 -3)

27.12.24

33

34

BonHoBas onTuka.
WuTepdepennus ceera.
KorepeHTHbIE HICTOUHUKHU.
VYcnoBust HabIOCHUS
MaKCUMYMOB U MUHMMYMOB B
UHTEP(EPEHIIMOHHON KapTUHE OT
IBYX CHH(pA3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

Judpakuus cBeTa.
JudpakiuonHas pemeéTka.
VYcnoBue HaOIOACHUS TTIaBHBIX
MaKCHMYMOB TP Na/IeHUU
MOHOXpPOMaTHYECKOI'0 CBETa Ha
TUQGPAKIUOHHYIO PEIIETKY.
[Tonspusanus ceera.

§§ 54, 55
crp. 210 (1 — 4)

§§ 56, 57, 58, 50
ctp. 220 (1 —4)

10.01.25

15.01.25

bubmuorexa [JOK
https://m.edsoo.ru/ffO0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE IPUMEHEHHUE: OYKH,
nyna, ¢poToanmnapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAs! ONTHKA,
I paKkIMOHHAs PEeIETKa,
MOJIIPOU .

Hroru riasel
«OrnTuka»

17.01.25

5. OcHOBBI cIeHAJILHOM TEOPHU OTHOCUTEIbHOCTH

6.1. OcCHOBBI cTIEUAJIBLHON TEOPHH OTHOCUTEIBLHOCTH (4 4ac)

6.2.

36

['panuIIBI TPUMEHUMOCTH
KJIACCUYECKOI MEXaHUKH.

1

§§ 61, 62
ctp. 235 (1 -5)

22.01.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatel cieruanbHOU TEOPUU
OTHOCUTEJILHOCTH:
MHBapUaHTHOCTb MOJYJIS
CKOpOCTH CBETa B BaKyyMe,
IPUHLUI OTHOCUTEIBHOCTU

OHHIITENHA.
37 OOTIfI{(())]: “Zﬁzﬁizii 3amevicHie (§)T63 238 (1 - 5) 240125  Dnomorexa LlOK
AHOBD ' 8 P o https://m.edsoo.ru/ffOcfa42
BPEMEHHU M COKpAILCHHUE JUTHHBI
DHeprus U UMILYJIbC § 64
penaTuBUCTCKON yacTulbl. CBS3b cTp. 245 (2 —-4) bubnnorexka HOK
38 . 29.01.25
MAacChl C SHEPTUEH U UMITYJIbCOM https://m.edsoo.ru/ff0cfc68
YaCTHUILIBL. DHEPTHs MTOKOS
5 Onmma Oorom eneuarsnon Omtuee, 10y 310125 BiOmoTea LOK
' " ' o https://m.edsoo.ru/ffOcf6f0
TEOPUH OTHOCHTEITHHOCTH
7. KsanroBasi pusuka (15 yac)
4.1. 3J1eMeHTbI KBAHTOBOM ONTHKH (6 yac)
PR D — o ssopas  Bromoren LIOK
P ' o https://m.edsoo.ru/ffOcfel6
DHeprus U UMIYJIbC POTOHA.
OTKpBITHE U HCCIIEI0OBAHUE § 69
bu6nuoreka [IOK
41 . A.T. 271 (1-3 07.02.25
otoripeicra. Omsire crp- 271 (1=3) https://m.edsoo.ru/ffOctfc
CroneroBa
3akoHsbl poToddexTa. YpaBHEHHE § 69
42 OiHTeitna 1 porodddexra. crp. 277 (1 -3) 12.02.25 bubmuoreka [JOK

«KpacHas rpanuna»

dotorddekra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbitsl [1. H.

§ 72

bu6nuoreka [IOK

43 JlebeneBa. XuMHYECKOE JICHCTBHE ctp. 277 (4,5) 14.02.25 https://m.eds0o.ru/ff0d04a6
CBeTa.
TexHudeckue ycTpoiicTBa u Crp. 286 (6)
44 MIPAKTUIECKOE TPUMEHEHHE: 10.02.95
¢dorosnemenT, GpoTogaTUHK,
CONTHEe4YHas Oarapesi, CBETOIHO/I.
Htoru rinaBel
45 Pemrenue 3agad mo reMme «KBanroBas 91.02.95 bubnnoreka IIOK
«DJeMEHThI KBAHTOBOW ONITHKI buszmkar» https://m.edso0.ru/ff0d0302
ctp. 278 (C1, C2)
4.2. Crtpoenue aToma (4 yac) 4.3.
Monenb atoma Tomcona. OTBITEL § 74
46 Pesepdopna no paccesHuro o- 26.02.25 bubnmnoreka [JOK
yactuil. [InanerapHas Mojesb https://m.edsoo.ru/ff0d091a
aToMma.
§75 bubmuotexa [JOK
41 Hocrynatst bopa. crp. 288 (1 —5) 28.02.25 https://m.edsoo.ru/ffOdOafa
W3nyuenue u nornoiieHue § 87
(OTOHOB TIPH TIEPEX0/IE aTOMa C ctp.293 (1 -3)
48 OJIHOTO YPOBHS SHEPIUU Ha 05.03.25 bubnuotexa [JOK
apyroii. Buasl criektpoB. CriekTp https://m.edsoo.ru/ff0d0Oafa
ypOBHEH HEPrUH aTomMa
BOAOpPOJA.
BoaHoBbIE CBOMCTBA YaCTHII. §§ 71,76
Bonusr ge bpoiins.
49 KopnyCKynﬂI;)Ho—BonHOBoﬁ 07.03.25 bubmmoreia LIOK

nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TTyUeHHUE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

4.4,

ATtomHoe siapo (5 1ac)

4.5.

50

51

52

OTKpbITHE PAANOAKTHBHOCTH.
OmnsiThl Pesepdopraa mo
OIPE/ICNICHNIO COCTaBa
PaaOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizen6epra-lBanenko. 3apsia
sanpa. MaccoBoe 4ucio spa.
Nzotombl. Anbda-pacna.
DNEeKTPOHHBIM U TO3UTPOHHBIN
Oera-pacnaj. ['aMmma-u3nyueHue.
3aKoH paJIMOaKTUBHOTO pachaja.

§§ 78, 82

ctp. 302 (1 - 5) 12.03.25

§§ 82, 83
14.03.25

§§ 83, 84
ctp. 317 (1,2)

19.03.25

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus cBA3M HYKJIOHOB B SJIpe.
Snepubie peakuuu. Jlenenue u
CUHTE3 siiep. SlaepHble CUIIBI.
HedexT maccol sapa. SAnepHslii
peaktop. TepMosnepHbIl CUHTES.
ITpob6nembl, epcreKTUBBI
SJIEPHON PHEPTETHUKH.
DKOJIOTUYECKHE aCIEKTHI sIIepHON
SHEPreTHKHU.

DneMeHTapHbIe YaCTHULIBI.
OTtkpbITHE TO3UTPOHA. METO b
HAOIIOICHUS U PETHCTPAIUU

§§ 80, 87 —90, 94
ctp. 307 (1,2)

21.03.25

§§ 86, 92, 93, 95,

96 26.03.25
ctp. 331 (1 -5)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

a7eMEeHTapHbIX YacTull. Kpyrusii
cros «DyH1aMeHTaIbHbIE
B3auMoercTBUA. EnuHCTBO
(hbU3UIECKOI KapTUHBI MUPa»

5. DJieMeHTbI ACTPOHOMMH U ACTPOPHU3NKH

5.1. DaemeHTHI acTpOHOMUM U acTpodu3uku (7 yac)

55

56

DTarnbl pa3BUTHS ACTPOHOMHUH.
IIpuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€31HOTO HEba.
Co3sBe3aus, apKue 3BE3/bI,
IUIAHETHI, X BUAUMOE JBHIKECHHUE.
CoyHeyHas cucTeMa.

Comuie. ConHeuHas akTHBHOCTb.
Ucrounnk sneprun ConHua u
3BE3I.

1

§§ 99 -101

09.04.25

§102
11.04.25

57

3BE31bI, UX OCHOBHBIE
XapakTepucTHKU. Jluarpamma
«CTIEKTPATbHBIN KJIacc —
CBETHUMOCTBY». 3aBUCHMOCTh
«Macca — CBETUMOCThY IS 3BE3 ]I
IJ1aBHOM IMOCJIENOBATEIHLHOCTH.
3BE3/IBI TIIABHOM
MOCJIEJOBATEIILHOCTH.
BuyTpennee crpoeHue 3BE3/1.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKIACHUU U IBOJIOIIUU
Connna u 3BE31. JTambl )KU3HU
3BE3 .

§§ 103, 104, 105

16.04.25




Mnuneunsiii [1yTe — Hama
T"amakTuka. Ilomoxenue u
nemwxkenne Comnana B ['amakTuke.

§§ 106, 107

58 18.04.25
Tunsl ranakTuK: paauoraJakTUKU
1 KBazapbl. UEpHBIE JBIPHI B AApax
TaJIaKTHK.
Bcenennas. Pacuimpenne § 108
Bcenennoii. 3akon Xab60:ma.
Paz6eranme ranaktuk. Teopus
59 Bonwmioro B3peiBa. PenrkroBoe 23.04.25
n3nydenue. MacmrabHast
CTpyKTypa Bcenennoil.
MerarajiakTuka.
Hepeménnsie nmpobieMbl JlOTOJTHUTENbHBIN
60 P P 25.04.25
ACTPOHOMHUHU. MaTepuan
Htoru rinaBel
KonTtponbHas padora Ne 4
«DNEeMEHTHI
61 «OJIEMEHTBI aCTPOHOMUH U 30.04.25
ACTPOHOMHH U
acTpOpUUKID)
acTpoU3UKI»
7. OO6o61alo1Iee MOBTOPeHNE
6.1. Odo0marmee nopropeHue (4 yac)
O6o0maromuii ypok. Posb 3akroueHue
(U3HUKHU ¥ aCTPOHOMHUH B JlonomHUTEBHBIN
YKOHOMHYECKOI MaTepuan
62 o ) P 07.05.25
TEXHOJIOTUYECKOMN, COMATBHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YelioBeKa
63 O6o6maromuii ypok. Poris u 3akiroueHue 14.05.95
MeCTO (DU3UKHU U aCTPOHOMHH B JIOTIOTHUTE TbHBII T




COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Marepua

O6o06maromuii ypok. Poib
64 ¢bu3nveckoii Teopun B
(bOpMUPOBaHUY MPEICTABICHHIA O

¢bu3nveckoil KapTUHE MUpa

3akiroueHue
JlomoJIHUTENbHBIN
Marepual

16.05.25

Oo6o0uaromuit ypok. Mecto
(bu3nIecKoil KapTUHBI MHUpPa B
65 o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

3akiroueHue
JlomoJIHUTENbHBIN
Marepual

21.05.25

PesepBHbIil ypok. MaruutHoe
66 noJie. DIeKTpOMarHUTHas
WHIYKUHUS

Pesep

BHoOe Bpems (3 yac)

23.05.25

PesepBHblit ypok. OnTuka.
67 OCHOBBI CHIEIMATILHON TEOPUHU
OTHOCHTEIBHOCTH

PesepsHblii ypok. KBanToBast
68 ¢buznka. DIeMEHTHI aCTPOHOMUH U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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