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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypOBHS Ha YpOBHE CPETHETO OOIIEero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON porpaMmsbl, ipeactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS ¥ KOHIENIINUY TpenoaBanus yueOHoro npeamera «Pusznkay» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusylooLMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBleHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTu3allid MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHEro OOMIero 0O0pa3oBaHMS, IUIAHHPYEMBbIC
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojzepkaHue yueOHoro npeamMera «Du3nkay 1mo rogaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJsee O0IKX 3aKOHAX MPUPObI, BEICTyNasl B KaUeCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SABJICHUMN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpPUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTEpUaOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mizydyenue pu3nku BHOCUT OCHOBHOM BKJIaJl B (HOPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHHME YMEHUN MNPUMEHSTh
HAyYHBI METOJ1 TO3HAHUS NP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEeI0OBaHUI.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, 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
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHIMana (PU3NIeCcKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3uku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHULAX MPUMEHUMOCTH TEOpPHUH, IS ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-TIeATENbHOCTHBINA MOJIX0A B Kypce (GU3MKH pPeaTu3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PabOT, KOTOphIE B MporpamMme Mo (PU3NKe OOBESIUHEHBI B OOMIMHA CIHCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BrimeneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHameHus KabuHera ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YENsAETCs PELIEHUI0 Pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK M MHTETpUpYS 3HAHUSA M3 Pa3HbIX pazfenoB. J[iIs KayecTBEHHBIX 3ajjady NPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHMM W TPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa NMpeIMeTOB €CTECTBEHHO-HAy4YHOro LukiIa. B kaOuHere ¢usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMIOHHOE 000pYJOBaHHUE.
JleMoHCTpanioHHOE  000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U QYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHI.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemMaTudeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MpHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4Y€HUST (GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:
e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAayYHOMY HW3YyYEHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPY’KAIOLUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHEe YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
buznyecKkux SBJICHWM B NPUPOJAE U JIA NPUHATHS NPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (pr3nIecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUSA HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKON, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BBIOOp MpOBEACHHUs 1a0OpaTOpHBIX padoT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUSA OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHUE. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTs. [lepuoa n yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpocTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY MyTSAMU, PONMACHHBIMH TEJIOM 3a MOCJIE10BaTEIbHbIE

paBHBIE TPOMEXKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM JBM)KEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHO HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.
N3yuenue NBMKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



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

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

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

Tpenue. Buapl Tpenust (okosi, CKoJIbXeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue YCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX 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 paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

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

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

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

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII 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.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MCHEHHUEM MEXAHWYECKON SHEpruu Tena Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

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

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [lansTona. M3omporeccsl B UACAIBHOM ra3e ¢ NOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe NpeNCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOJIEKYJ
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, U30MpOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHAaThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEMH.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
WJEANBHOTO ra3a. Busl Temonepenayn: TEIUIONPOBOHOCTh, KOHBEKIUS, U3ITyYEeHHE. Y IEIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeiaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TerIoBBIX MamuHax. Koadduuuent nonesnoro neiicrsus Temaosoit mamuubl. L{ukna Kaprao u ero
KO?(PHUITMEHT TOJIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MMPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TIOJ] IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHblid map. YaenpHas TEIUioTa mapooOpazoBaHHsA. 3aBHCUMOCTh
TEMIEPATYPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuui osxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXaA.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3aps/a.

B3aumoneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  snekTpUyecKui  3apsa.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [IndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpoWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmozenicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CsoiicTBa p—Nn-nepexona. [lonmynpoBoiHUKOBbIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA M €0 BHYTPEHHETO CONMPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannmueckoe IBMKEHUE B JKUBOU mpupojie, nudysusi, 0CMOC, TeIUI000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH W Ta30B, AJICKTPUUYECCKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUU MOJIYYEHHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TMPUHTEP, JJICKTPOHArpeBaTEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop marHuTHON MHAYKUIMK. [[puHIMN Cynieprnio3niy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa TuHUI MarHUTHONW MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIyKUIMU MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYIIAs CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMU Dapajes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHUla WHAYKUUU B IPOBOJIHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHayKTUBHOCTS. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMH Ty KLU,

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbl UHAYKIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHHE rapMOHMUYECKUX KojeOanuii. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KOJeOaHHsIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BriHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbI TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemsaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa ucCHoab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUI
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 60TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTh pacnpocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u gudpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHs W3JIyYEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anexkTpomaraHuTHOi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMEeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloLe cpeibl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IPeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny 1 AMPpakiuil MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBIM yron IOJHOIO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

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

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zngen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEJILHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHOM TEOpUHn
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
¢dorona.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hoTodddekra. «KpacHas rpanuia» pororddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
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 YPOBHSI SHEPTUH Ha Ipyroi. Bussl cnektpoB. CriekTp ypoBHEH SHEPTHUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonusel e bpoitns. KopnyckynsipHO-BOIHOBOM 1yann3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIA AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeRvaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuio coctaBa paaloakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas monens sigpa ['eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOIEHHS U PErUCTPALIMHU SJIEMEHTAPHBIX YACTHII.

®yHaaMeHTanbHbIe B3auMoelcTBus. EquncTBo hrusnyeckoil KapTHHBI MHUpA.

TexHUUECKHE YyCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oransl pa3BuTus actpoHomui. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpalIbHbIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHOU
[IOCJIEOBATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Ul 3BE3J  I[JIaBHOU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABIECHUA O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznyueHue.

MacmrabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeepHoro nomymapus 4 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeIbHOCTH YeJIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa, poib (U3MUECKOH TeopuH B (OPMUPOBAHUU MPEACTABIECHUN O
¢buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U o0bEMa Tel.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKkash CTPyKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyaA, POTOCHEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: MTAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
WHIYKIIMOHHAsL TIeYb, pajap, pPaJdoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHs yueOHOro mpenmera «DHu3MKa» TOIDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXIEeHUI, COOTBETCTBYIOUIMX TPAaJUIMOHHBIM ILIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacmMpeHue XU3HEHHOTO OIbITa M OIbITA JIESATEIBHOCTH B IPOIECCE PEaTn3allii OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMUPOBAHHOCTh ~TPAXKIAHCKON TO3MIMKM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CaMOYIPABICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (UBMKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHbIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

C(OPMUPOBAHHOCTh IKOJOTMYECKOH KYyJIbTYPhl, OCO3HAHHME TJIOOANIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIbCKYIO ACSITSIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE yHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS
Ba3oBbie Jiornueckue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTS J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyIIMpOBaTH COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHO IESITEILHOCTH, B TOM
qrClie TIPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCcTh KU3HEISITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU 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 (POPM MpeacTaBIcHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/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
Ha3Ha4YeHUsI THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPasi ONTUMAIbHYIO (pOpMY MpeacTaBIeHUS
U BU3YaIH3aIlIH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYAUIIMH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, 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 aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporiecce OCTHKEHMS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMEI 110 (PU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

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

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMD)KEHUIO LEJIM U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS H3YUYEHHBIX (U3MUECKUX Mojenel: MaTephabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBYDKEHUE 110 OKPY>KHOCTH, MHEPLIUs, B3aUMOAEHCTBHE Tell, Tu(dy3usi, OpOyHOBCKOE JBUKEHUE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tell IpU HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXd, NOBBILICHUE JABJICHM ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXIy IapaMeTpaMu COCTOSHHMs ra3a B H30IpoLeccax, dJIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps/0B;



OINKCBIBATH MEXAHUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
NyTh, TIEpEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (U3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMUMH, UX 0003HAaYEeHUs
U €IUHMIIBI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYI (PU3MUECKYIO BEIMUYUHY C IPYTHMHU
BEJIINYMHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIlepaTrypa, CpelHsAs KHUHeTHYecKas SHeprus
XA0THUYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEJIHEKBAaJpaTH4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprusi, padora rasza, KOd(QQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITMYHH,
uxX OOO3HAYEHMsS M EIUHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYHMHY C JPyTUMU BEJIUUMHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHULBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUUECKOW PHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIHI CYTEPIO3ULMH CUJI, TPUHLIUI
PaBHOIPABHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJIEKYJISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUH TEIUIOBOTO JBIKEHHS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyoHa, mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUN U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH, Tpu OTOM  (POPMYIHPOBATH
npoOeMy/3aiady 1 TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYJIUPOBATH BHIBOJIBI,

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUYECKUX BEIWYHMH, INPH STOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTaThl IMOJy4YEHHON
3aBUCUMOCTH (DM3MYECKHX BEITMYWH B BUE TaOIHII ¥ TpauKOB, JeTaTh BEIBOJBI 110 PE3yIbTaTaM
UCCIICIOBAHMS,

coOmoaTh mMpaBuia 0O€30MacHOr0 TpyJAa MpU TMPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U 1aOOPaTOPHOTo 000pYyIOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE IS €€ pelIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyY€HHOI'O 3HAUE€HUsS! (PU3NUECKON BEITUYHHBI;



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPIPETALUU M MpPEICTaBICHHUS Y4eOHOM M Hay4dHO-
HOIYJIAPHOIM MH(OPMAIUH, T0JTyY€HHON U3 Pa3JINYHbIX HCTOYHUKOB, KpDUTUYECKH aHAIU3UPOBATh
MOJTy4aeMy 0 HHPOPMAITHUIO;

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

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUSA 10 (PU3HMKE B TOBCEJHEBHOM XKU3HHU JUI 0OecreueHus
0€301acHOCTH MpU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3/10pOBbs U COOTIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaOILEH CPEE;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHNne paccMaTpUBAaEMON MTPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS 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 (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIepHasi MOJIeIb aTOMa, HyKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa P pelIeHnH (PU3NUecKUX 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYyCCTBEHHAs PaliOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJla TOKa B MPOLECCe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX O00O3HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUNHY C IPYTHUMHU BEIINYHMHAMU;

ONUCBHIBATH M3YYECHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, HUCMHONb3Yysd (QHU3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MAacCOBOIO 4YMCIIA,
nocTyJlaTel  bopa, 3aKOH pagMOAKTUBHOIO pachajga, OpU 3TOM pas3jiMyaTh CIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIPAXEHHWE M yCJIOBHA (TpaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpENENATh HAMNPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

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

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBJICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3aqady U TUIIOTe3y y4eOHOTo AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUS, TPOBOJINUTH OTBIT M JOPMYIHUPOBATEH BHIBO/IBI,

OCYUICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C UCTIOIB30BAHUEM TIPSIMBIX U3MEPECHUI:
MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUpPOBATh PE3yJbTAThl MOJTYYEHHON 3aBHCHMOCTU
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJIEI0BAHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATEIbCKOM M  TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyAOBaHNUS;

pemiate pacu€THbIE 3ala4dl C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIOIb3YS
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJI€JIb, BBIIETATh (PU3NUECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NUECKO BEITMUUHBI,

peliarb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

WCITOJTH30BATh MPU PEIICHUN YUEOHBIX 3a7]a4 COBPEMEHHBIC HH(GOPMAIIHOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYpUPOBaHUs, HHTEPIPETAllMd U TPEACTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJISIPHOM MHGOPMAIUH, TOTYYEHHOU U3 PA3INIHBIX HCTOYHUKOB, KPUTHUYECKH aHATHU3UPOBAThH
noJty4aemMyro uH(OpMaIuio;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTieueHus
0€30MacHOCTH TIpU OOpPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIei cpejie;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVJIACC
KoandecTBo yacoB
Ne n/m HaumenoBaHue pa3jie/ioB M TeM NPOrPaMMbI B Konrposbabie IIpakTuyec JuiekTpoHHbIE (HU(POBDbIE)
cero padoTbI KHe padoThl o0pa3oBaTe/ibHbIE PECYPChI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 du3uka 1 METOABI HAYYHOTI'O MO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmmoteka IIOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Humamka ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 htl/tIpSJ,j:I;I/?nT.e;jZC])_E).ru 17541072
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBEBI MOJIEKYIISIPHO-KHHETHYECKOI TEOPHUHU 9 1 bubmorexa HOK
' yIp P https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BenecTBa. @a3oBbie 5 but6mmoreka [IOK

TIePEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubnunoreka LIOK
4.1 1
MeKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4eCKHE U JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE bubnnorexka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 bubnmuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 htts://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Hroro no pazneny

5

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 nggg;t;;gﬁ/émmg?c
Uroro no pazneny 7
Pa3nen 6. OGOBLIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
61 Obobumaiowee nopTopenne 4 https://m.edsogru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacoB Jlata DyeKkTpoHHble HUGPOBHIE
. Tema ypoka Beero Kontpoabnbie  Ilpakruuec e — oOpa3oBaTeJibHbIE
padoThI KHe padoThl pecypcel
1 ®usuka — Hayka o npupoje. Hayunsle MeTO1bl TO3HAHUS 1 bubnuoreka [JOK
OKPYXKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
5 Ponb u Mecto u3uku B popMUPOBaHHH COBPEMEHHOM Hay4YHOU 1 bubnuorexa [JOK
KapTHHBI MHUPA, B IPAKTHYECKON EATEIBHOCTH JFOIeH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe ABrkeHre. OTHOCUTENBHOCTh MEXaHHYECKOTO 1 Bbubnmnorexa [JOK
nBikenus. [lepeMerieHne, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPSMOIMHEHHOE IBI)KEHHE 1 BuGamorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE JBUKCHUE 1 bubamorexa LIOK
https://m.edso0.ru/ff0c372e
6 CBoOonHOe majieHne. Y CKOpeHne CBOOOHOTO A CHUS 1 Eggij;(;;.eezasg)(.)rﬁ/fmc?; 9ce
7 Kpusonureiinoe apmwxeHue. J[BimkeHne MaTepHaabHON TOUKH 110 1 bubnuorexa [JOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 IIpunnun otHocurensHoctu ['anunes. lHepuuanbHele CHCTEMBI 1 bubnmnorexa [JOK
orcueta. [lepBerii 3akoH HetoToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. Ipuaimn cynepriosunun cuil. Bropoit 3akox 1 Bubmmorexa [IOK
HeroToHa 1711 MaTepHaTbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH Hel0TOHA 7151 MaTepUAIBHBIX TOUEK 1 Bubaworexa LIOK
https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMupHoro tsarotenus. Cuna tsxectu. [lepBas 1 bubnmnorexa [JOK
KOCMHUECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubamorexa LIOK

https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Koaddunuent tpenns. Cria cOpoTHBICHUS MIPH

Bbubnnorexa [JOK

13 IBUKEHUH TEJIA B )KUIKOCTU UJIU Ta3e https://m.edsoo.ru/ffOc3f76
[ToctymarensHOE U BpamaTenbHOE IBIKCHNE a0COTIOTHO
14 TBép;;FO Tena. MOMSHTCI/IJILI. HJIE;Z‘IIO CWIBL. Y CIIOBUSA bubmmorexa [IOK
. https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tea
HNmmynbe MaTepuanbHONW TOUKH, CUCTEMBl MaTepUaIbHBIX TOUEK.
15 I/Ianm,c cnm;f 3aKkoH COXpaHe’HI/ISI UMITyJIbCA. [l))eaKTI/IBHOC Bubmmorexa HOK
https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
Pabora u MmomrHOCTE cuiel. KuHeTndeckas sHeprus
16 MaTepI/IanLH(L)];f touku. Teopema 06 H3MeHeHHHpKHHequeCK01?I' bubmorexa LIOK
https://m.edsoo.ru/ff0c4502
SHEPTUU
[otennmaneHast sHeprUs. [loTeHIMANEHAS SHEPTHS YIIPYTO
17 nepopMHPOBaHHON Epyncnﬂm. HOTeHI_[I/IaHBHa:) 3Hep};1/1rs)[yTena bubamorexa LIOK
https://m.edsoo.ru/ff0c461a
BOJIN3W TIOBEPXHOCTH 3eMIIH
IToTeHnmansHbIe ¥ HEMOTEHITUAIbHBIE CUITBI. CBsI3b pPabOTHI
18 HeHOTeHHHI/IaJ'II)HI)IX CHUII C I/I3;I/IeHeHI/IeM MexaHI/I'-IeCKOI;I JHEPTUU Brubmorexa LIOK
N https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAaHCHUS MEXaHIMUECKOW SJHEPTUI
JlabopatopHas pabota «VcciaemoBanue CBI3u pabOThI CHIIBI C
19 M3MEHEHHEM MEXaHWYECKOW YHEPTUH TeJla Ha IpUMepe
pacTsHKeHUS PE3UHOBOTO KTyTay
20 KontpompHas pabdora mo teme «Knaemaruka. JnHaMuka. Bubmmorexa [IOK
3aKOHBI COXpaHEHHS] B MEXAHHKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKOH TEOPHUH. bubamnoreka [JOK
BpoynoBckoe amxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep IBHKEHUS U B3aUMOJICUCTBUS YaCTHI] BEUIECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTENH U TBEPABIX TEN
23 Macca monekyi. KonnyectBo BenectBa. [loctosiHHas ABoraapo
24 TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Llenscust
25 Wneansuerii ra3 8 MKT. OcHoBHOe ypaBHeHHe MKT bubmmorexa [IOK

https://m.edsoo.ru/ffOc4fde
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AOGcomroTHas TeMmepaTypa Kak Mepa CpeqHel KHHeTHIeCKOM

26 SHEPIHHU JBWXCHUS MOJICKYJ. YpaBHeHHEe MeHeneeBa- bubmorexa LIOK
Knanefipora https://m.edsoo.ru/ff0c511e
27 3akoH JlanpToHa. ['a30BbIc 3aKOHBI
28 JlabopatopHas paboTa «lccnenqoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMy COCTOSIHUS Pa3PeIKCHHOTO ra3ay
29 M3onpomneccs B HaealsHOM Ta3e U HX rpaduieckoe Bubmmorexa IIOK
MpPe/ICTABICHUE https://m.edsoo.ru/ff0c570e
0| ot smoncnns, Komassorso ennom n oo, Brpepene bimorers L1OK
https://m.edsoo.ru/ff0c5952
SHEPrus 0JHOATOMHOTO HICATBHOTO Ta3a
31 Bunsr Termmonepexaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VY nenbHas TEIIOEMKOCTbD BellecTBa. Kon4yecTBO TEMIOTH U bubanoreka [JOK
Terionepeaayde. AxuabaTHbIi Mpoiece https://m.edsoo.ru/ff0c5¢c36
33 [lepBrIil 3aKOH TEPMOAMHAMHUKH U €T0 IPHUMEHEHHE K bubnuorexa [JOK
H30TIpOIIecCcam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B mpupoje. Bropoii 3akon Bubmmorexa [IOK
TEPMOTHHAMHUKH https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicteus u KI1J[ TernnoBoi MamyHel Eggijﬁ::;asiﬂﬁlffoc 600a
36 uxn KapHo u ero KITJ]
37 DKoJIOTHYecKUe MPoOIEMBbI TEINIOIHEPIETUKI
38 O6o6maromuii ypok «Monekynsapras puzrka. OCHOBbI bubamnoreka [JOK
TEPMOTMHAMHUKID) https://m.edsoo.ru/ff0c6938
39 KonrponsHas padora o teme «MouekyisipHast puzrka. OCHOBBI bubnmnorexa [JOK
TEPMOJINHAMUKID https://m.edsoo.ru/ff0c6a50
40 ITapooOpa3oBanue u KoHIeH Ay, VicapeHue u KumeHme Bubmmorexa IOK
https://m.edsoo.ru/ff0c63b6
A1 AOGComOTHAs ¥ OTHOCHTEIIbHAS BIQYKHOCTH BO3/IyXa. Bbubnunorexa [TOK

Hacwimennsrit nap

https://m.edsoo.ru/ff0c64d8
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Teépmnoe teno. Kpucrammyaeckne 1 amopHBIe Tena.

42 AHU30TpONUs CBONCTB KpUCTAIOB. JKUIKNE KPUCTAIIIBL. Bubamorexa LIOK
https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIe MaTepHalbl
43 [InaBneHue u KpucTayuM3anus. Y JebHas TEIUIOTa IIABIEHUS. Bbubnunorexa [IOK
Cy6numanus https://m.edsoo.ru/ff0c6708
bubaunorexka [JOK
4 Ypatieie Teniororo Ganarca https://m.eds00.ru/ff0c6820
45 OnexTpuzanus Tenl. DIeKTpudeckui 3apsa. JBa Buna bubaunoreka [JOK
INEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
46 ITpoBOTHUKH, AMINEKTPUKH U NOTYIPOBOJHUKY. 3aKOH bubnuorexa [JOK
COXpaHEHHs JEKTPUICCKOTO 3apsia https://m.edsoo.ru/ffOc6bcc
47 Bzaumoneiictue 3apanoB. 3akon Kynona. Toueunsrit bubnuorexa [JOK
SNEKTPUUECKUI 3apsi/T https://m.edsoo.ru/ffOc6ced
48 Hanpsox€anocTs anexkTpuyeckoro nois. [IpuHnun Bubmmorexa [IOK
CYIEPIO3UIINH IEKTPUUECKHX MoJieH. JIMHUU HATPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabota cui anekTpocTariuueckoro nodjs. [lorennuan. Pasnocts bubnuorexa [JOK
HOTEHIHAJIOB https://m.edso0.ru/ff0c6f00
50 IIpoBOHUKY U TUANEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE. Bubmmorexa [IOK
Jusnektpuyeckasi IPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubaunorexa [JOK
>1 duextpodukocts. Koraericarop https://m.edso00.ru/ff0c7126
59 DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOPa. DHEPTHS Bubnuorexa [TOK
3apSOKEHHOT0 KOHIEHCATOPA https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHast paboTa "V3mepeHne 31eKTpoEMKOCTH
KoHJIeHcaTopa"
IIpuHuun nelcTBUs U NPUMEHEHUE KOHJEHCATOPOB,
54 KOINMPOBAJIBbHOTO alapaTa, CTpyHHOro MpUHTEpa.
OrekTpocraTnyeckas 3amunTa. 3a3eMICHUE IICKTPOIIPUOOpPOB
DNEeKTPUUECKHH TOK, YCIOBHUS €ro CyIecTBOBaHMs. [10CTOSHHBIH
55 Tok. Cua Toka. Hanpsbkenue. Conporusnenue. 3axon OMa 1yis

yJacTKa Oenu
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HOCHCZ[OB&TQHBHOC, TmapayIeJIbHOE, CMEIIAHHOC COCINHEHNE

bubnunorexa [JOK
56 npoBoHKUKOB. JlabopaTopHas paboTa «/3yueHne cMenanHoro 1 0.5 https://m.e dscl)lo.ru 107450
COE/IMHEHUsI PE3UCTOPOB»
57 PaboTa 1 MOIITHOCTP AMIEKTPHUYECKOTO TOKa. 3akoH JIKoyIs- 1 Bubmmorexa IIOK
Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa A7 TOJTHOM (3aMKHYTOM) 3MEeKTpUUYECKOH IIeTu.
58 KopoTtkoe 3:MI>IKaHI/Ie. JI(a6opaT};pH;a pa6cl;IT)a «I/I3MepI::HI/Ie 3C 1 0.5 Bubmmorexa HOK
https://m.edsoo.ru/ff0c7ae0
MCTOYHMKA TOKA U €r0 BHYTPEHHETO COPOTHBIICHUS
DJeKTpOHHASI IPOBOANMOCTB TBEPABIX METAIIIOB. 3aBUCIMOCTh
59 COINPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPhI. 1
CBepxXnpoBOIUMOCTD
60 DNeKTpUUECKUil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1
[MonynpoBogHKKH, UX COOCTBEHHASI U IIPUMECHAs
61 HpO]:,OIfI/IMOf:[TL. CaoiicTBa p—n—nepexolj)la. 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c84ae
[TosrynnpoBoAHUKOBBIE TPHOOPHI
62 DNEeKTpUUECKHUI TOK B paCTBOPAX U paCIUIaBax 3JIEKTPOJIUTOB. 1 Bubmmorexa [IOK
DJIEeKTPOIUTHYECKAS AUCCOLMALMS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
DnexkTpruueckuil ToK B razax. CaMOCTOSTENbHBIN U Bubmmorexa [IOK
63 N 1
HECaMOCTOSITeNIbHBIN pa3psa. Momnuus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuueckue mpruOOpbl U YCTPOMCTBA U UX MPAKTUIECKOE 1 Bubnuorexa [TOK
npuMeneHune. [IpaBuna TeXHUKH 6e30MacHOCTH https://m.edsoo.ru/ff0c86fc
. bubaunorexa [JOK
65 O6o06maromuii ypok «JIeKTPOIUHAMUKA) 1 https://m.edsoo.ru/ff0c88be
66 KonTtponsHas pabora o teme «nekrpoctatuka. [locTosHHBII 1 Bubmmorexa IIOK
DIIEKTPUUYECKHI TOK. TOKH B Pa3IMYHBIX CPEIAX)» https://m.edsoo.ru/ff0c8a8a
PeseprHsblil ypok. KonTponsHast pabota o Teme Bubmmoreka [IOK
67 1
"JjeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56
. . Bubmmoreka [IOK
68 Pe3sepBHblil ypok. O6o6maronuii ypok no temam 10 xiacca 1 https://m.edsoo.ru/ffOC8f6C
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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11 KIIACC

KoauuecTBo 9acoB

No Hdara DJIeKTpoHHBIe U (POBbIE
n/n Tewa ypoka Bceero Konrponbvie  HpakTiieciite U3ydeHHusi | oOpa3oBaTeibHbIe pecypchl
padoThI PadoThI
ITocTosiHHBIE MAarHUTHI M UX B3aUMOJIEHCTBHE.
1 MaruutHoe nozie. Bextop MaFHI/ITH(f[ﬁ UHIYKIHH. 1 bubmmorexa [IOK
. https://m.eds00.ru/ff0c9778
JInHMY MarHUTHOW WHTYKITHH
5 MarHuTHOE 1oJIe TPOBOJHUKA C TOKOM. OIBIT 1 bubnuoreka [IOK
Opcrena. BzaumoaeiicTBre NPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTopnas pabota «l/3yueHre MarHUTHOTO TOJIS 1 1 Bubnuorexa IIOK
KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
elficCTBHe MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM.
4 é[I/IJ'Ia Awmrmepa. JlabopaTopras pagOTa «HccnenoBanue 1 1 Bubamorexa LIOK
N https://m.edsoo.ru/ff0c9acO
JIEHCTBUS MIOCTOSTHHOTO MarHUTA Ha PAMKY C TOKOM»
eiicTBHEe MarHUTHOTO MOJIS Ha JABHKYILYIOCS
5 ipSDKQHHyIO yactuiy. Cuna HopeHuZ P}a1160Ta CHUJIBI 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenua
OnextpoMaruutHas nHaykuus. [Totok BekTopa
6 MarauTHo# uaaykuuu. D/1C uaayknun. 3aKoH 1
3JeKTpoMarHuTHoU nHnykuuu dapanes
7 JlaboparopHras pabora «lccnenoBaHue sBICHUS 1 1 Bubnmorexa LIOK
ANEKTPOMATrHUTHOM WHITYKITUI https://m.edsoo.ru/ff0cal50
NunyxtuBHOCTE. SIBaenune camonuaykuuu. DJ1C
8 CaM(?I/IHJIYKHI/II/I. OHeprust MaFHI/ITHOI}:O ?[OJ'IS[ Kl:TYHJKI/I 1 Bubmorewa LIOK
https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
9 MOCTOSIHHBIE MAarHUTBI, 3JICKTPOMArHUTHI, 1
ANIEKTPO/IBUIATEIb, YCKOPUTEIIN 3JIEMEHTaPHBIX
YacTHUI], MHAYKIIMOHHAS TIe9b
10 O6o6maromuii ypok « MarHuTHOE IoJIE. 1 Bubmmoreka [IOK

9HeKTpOMaFHI/ITHa§I HHAYKOUSD)

https://m.edsoo.ru/ff0cab82
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KontpomnsHas padora mo reme « MarHuTHOE TIOTIE.

Bubnmoreka IIOK

11
DNeKTPOMArHUTHAS HHIYKIHSD https://m.edsoo.ru/ff0cad58
CBoOOIHBIC MEXaHHYECKHE KOJICOAHNS.
12 r A 5 v Bubmuorexa [IOK
apMOHHMYECKIE KoeOaHus. Y paBHEHHE
P N P https://m.edsoo.ru/ff0caf06
rapMOHHYECKnX Konebanuit. [IpeBpamienne sHePTUH
JlabopaTopnas pabota «lcciaenoBanue 3aBUCHMOCTH
13 MEPUOJIa MAJIBIX KOJICOaHUH rpy3a Ha HUTH OT JJTHHBI
HUTH U MacChI Tpy3a»
Konebarenpuerii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUS B HICAIbHOM
14 gp A Bubnmoreka IIOK
KOJIe0aTeIbHOM KOHTYpEe. AHAJIOTHS MEX]]
P Y https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMH U 3JICKTPOMATrHUTHBIMHU
KoJIeOaHUIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI YHEPTUH B Bubmmorexa [IOK
H/ICAIbHOM KOJIeOaTeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[pexacraBneHune o 3aTyXxaronX KojeOaHUsX.
16 Bp s 6 P butnuoreka IJOK
BIHYKJICHHBIC MEXaHIUYECKUe KoeOanns. Pe3oHaHc.
y https://m.edsoo.ru/ff0cbb86
BrIHY X IeHHBIC 2JIEKTPOMAarHUTHBIC KOJICOaHUs
ITepemennsIit Tok. CHHYCOUIaNbHBIN TIEPEMEHHBIH
17 P M Y A P Bubnuoreka IJOK
TOK. MOIITHOCTh [TEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
N P Y https://m.edsoo.ru/ffOcbd34
JICHCTBYIOIIEE 3HAYCHHUE CHJIBI TOKA M HATIPSKCHUS
18 Tpaucdopmarop. [IponsBoacTso, nepenava u
MOTpeOJICHUE AIIEKTPHUUECKOI IHEPTHU
YCTpOWUCTBO M MPAKTHYECKOE TIPUMECHEHHE
19 P P P Bbutnuoreka IJOK
ANEKTPHYECKOTO 3BOHKA, TEHEPATOpa MEPEMEHHOTO
pmest > TEHEpaTopa Hiep https://m.edsoo.ru/ff0cc324
TOKa, JTMHUH 3JEKTpoIepeaayd
DKOJIOTHYECKUE PUCKH TPH TPOU3BOICTBE
20 anekTposHeprun. KynbTypa ucnosbp30Banus
3JIEKTPOIHEPTUHU B IMOBCEITHEBHOM KU3HU
MexaHHYECKUE BOJIHBI, YCIOBUS PACIIPOCTPAHCHHS.
1 I C & pacripoctp Bubnuoreka IJOK
eprosi. CKOPOCTh pacTIpOCTPaHEeHUS U [UTMHA BOJTHEL.
proa P pactpoctp https://m.edsoo.ru/ffOcca54
[Tomepeynsle ¥ IPOIOIHHBIE BOJTHEI
29 3Byk. CkopocTh 3ByKa. I'poMKOCTh 3ByKa. Bricota Bubmmoreka [IOK

ToHa. TeMOp 3Byka

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

DNeKTpOMarHUTHBIE BOJIHBI, UX CBOHCTBA M CKOPOCTb.

Bubnmoreka IIOK

23 [lIkasa 37eKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [IpuHuMne! paguocs3u U TeneBuaeHus. Pazsurue
cpencTs cBsi3u. Pagnonokamms
Bbubanoreka [JOK
25 Kontponsuas pabdorta «KonebaHus u BOTHBD) https://m.eds0o.ru/ff0cc6T
IIpsiMonuHeHOE pacIIpoCTpaHEHUE CBETa B
26 O;Hopoz[Hofx'I cpe/:[pe. T(l:qquI{)LIﬁ HCTOYHUK cBeTa. Jlyu bunmorexa [OK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHHUs CBETA. Bubnuorexa IIOK
IMocTpoeHue U300paKeHHUil B INIOCKOM 3epKalie https://m.edsoo.ru/ffOcd4e0
28 IIpenomnenue ceera. [lonHoe BHYTpeHHEE OTpaKEHUE. bubnuoreka [IOK
IMpenenbHbIit yro MOJHOTO BHYTPEHHETO OTPAKCHHUSI https://m.edsoo.ru/ffOcd7f6
JlabopaTopHnas paboTa «/3MepeHne OKa3aTels Bubmmorexa [IOK
29
MPETOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3obpaxkeHuit B muuze. ®opmyna bubnunoreka [JOK
TOHKO# JIUH3bI. YBEITHYCHHE JTIHH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopnas pabota «lccnenoBanue CBOHCTB
n300pakeHUH B IMH3aX»
Hucniepcus ceera. CIIOKHBIN cOCTaB OETIOTO CBETA.
32 LBer. JlaboparopHas pabota «Habmongenue
JMCTIEPCHU CBETA»
33 Wntepdepentms ceeta. Anppaxnus ceeTa. Bubmmorexa IIOK
HudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocts cBeTOBBIX BOJIH. [lossgspuzanus ceera Bubamorerca LIOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckye NpruOOPHI M YCTPOHCTBA U YCIIOBHS HX
6€e3011acHOT0 IPUMEHEHUS
36 I'paHuIIBI IPUMEHIMOCTH KIACCHIECKON MEXaHUKH. Bubmmorexa IIOK
IMocTyaaThl CIEUATBLHOM TEOPUH OTHOCHTEIEHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe IJICHHE Bubmmoreka [IOK

BPEMCHH U COKPALICHUC JJIMHbBL

https://m.edsoo.ru/ff0cfa42
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38 DHEprus U UMITYJIEC PENIATHBUCTCKOM gacThIrsl. CBS3b Bbubmmorexa [IOK
MAcChl ¢ HEePrueil ¥ UMITYIECOM. DHEPTHs TOKOS https://m.edsoo.ru/ff0cfc68
Kontponsnas padora «Ontrka. OCHOBHI CIEIHAIEHON Bbubmmorexa [IOK
39
TEOPHUH OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. DHeprus U UMIYJIbC Bubnmoreka [IOK
dboTona https://m.edsoo.ru/ff0cfel6
41 OTtkpeITHE U HecnenoBanue GoTorddexra. OmBITH A. Bbubmmorexa [IOK
I'. CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akonsbl hotoadderra. YpapHenue DfHIITEHHA IS Bubnuorexa IIOK
doTtoaddexra. «Kpachas rpanuia» hotoaddexra https://m.edsoo.ru/ff0d015e
43 Hasnenune ceera. Onbitsl 1. H. JIeGenena. Bubnuorexa IIOK
XuMHYECKOe ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4IecKHe yCTPOWCTBA M TPAKTHYECKOE
44 puMeHeHne: (POTOIIEMEHT, (POTOAATINK, COTHETHAS
GaTapest, CBETOAHNO]
45 Peurenre 3a1a4 1o Teme «J€MEHTHI KBAHTOBOM butnuoreka IJOK
OIITHKH» https://m.edso00.ru/ff0d0302
46 Monens atoma Tomcona. OmeiTel Peszepdopma mo Bubmmoreka [IOK
paccestHuIo o-yacTuil. IlmaHneTapHas MOJIENb aToMa https://m.edsoo.ru/ff0d091a
Bubnuoreka IIOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u norsouieHrne GOTOHOB NpH mepexoie
48 aTonZa C OZHOTO ypoI;leI BHG(I;FI/II/I Ha n;)yroﬁ.pBH;H Bubamorewca LIOK
https://m.edsoo.ru/ff0dOafa
CHEKTPOB
Bonnosele cBoiicTBa yactull. Bosnsl ne bpoitns.
49 Kopnycxyns{pﬂo-BonHOBoﬁH)lyann3M.Ié?noI})naHHoe u bubamorexa LOK
https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIy4eHHE
50 OtkpeITHE pagroakTHBHOCTH. ONBITH Pesepdopaa mo Bubmmorexa [IOK
OTIPE/ICIICHUIO COCTAaBa PATUOAKTUBHOTO H3ITyUCHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anmba-, 6era-, raMMa-m3IrydeHus. Biausane

pPaaroaKTUBHOCTH HA KUBBIC OPTraHU3MbI
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52

OTKpEITHE IPOTOHA U HeWTpoHa. M30TOmEI. Anbda-
pacmiaz. DIeKTpOHHBIN M MO3UTPOHHBII OeTa-pacnal.
I'amMa-u3nmyueHue

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

DOHeprust CBSA3M HyKJIOHOB B siipe. SlepHble peakium.
SAnepnsrit peaktop. [IpoGireMsl, IepCIIEKTUBEL,
9KOJIOTUYECKHE aCIIEKThI AJEPHOI SHEPTETUKU

OneMeHTapHbIe YacTULbL. OTKPHITHE MO3UTPOHA.
MeTonbl HabIIOACHUS U PETUCTPALUN 3JIEMEHTapHBIX
yactull. Kpyrisii cton « @yHI1aMeHTallbHbIe
B3auMoeiicTBus. EnquHCTBO (hr3ndeckoii KapTHHEI
MHpa»

Dranbl pa3Butus actpoHomuu. [IpuknagHoe u
MHPOBO33pEeHYECKOe 3HaUeHNE acTpOHOMUH. By
3B&3qHOro HebGa. Co3Be3us, sIpKUe 3BE3/IbI, IUIAHETHI,
uX BUANMOe IBIKeHHe. COoTHEeYHas CHCTeMa

Comnune. ConHeuHasi aKTUBHOCTh. VICTOYHMK SHEpruu
CounHia u 3BE31

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

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHEIC XapaKTEPUCTHKH. 3BE3IIBI
TJIABHOU TIOCIIE0BATEIFHOCTH. BHYTpeHHEE CTpOoCcHHE
3BE31. CoBpeMEHHBIC TIPEACTABICHUS O
MIPOUCXOXKACHUH 1 3BoForIy CoJHIIA U 3BE3 ]

58

59

Maeunslii [lyTs — Hama IanakTtuka. [lonoxenue u
neuxenne Connua B [Nanaktuke. ["anaktuku. Y€pHpie
JIBIPEI B Spax rajJaKTHK

Bcenennas. Paz6eranme ramaktuk. Teopus bombioro
B3pbIBa. PesinkTOBOE M3ilyueHHue. MerarajakTuka

60

HGpeIIICHHI)IC HpO6J’ICMLI aCTPpOHOMUHN

61

62

KonrponbHas padora « 1eMEHTBI ACTPOHOMHH U
acTpOHU3UKI»
O6o6maromuii ypok. Ponb ¢pusnkn u actpoHOMIH B

9KOHOMHUYECKOM, TEXHOJIOTHUYSCKON, COIMAILHON 1
ATHYECKOU cepax JesTeILHOCTH YeIOBeKa

63

O6o06maromuii ypok. Pois n Mmecto ¢pusnkn u
aCTPOHOMMUH B COBPEMEHHOM Hay4YHOH KapTHHE MUpa
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O6o06maromuii ypok. Ponb ¢puzndeckoit Teopun B
64 (OpMHPOBaHUH NIPEJICTABICHUH O (HPH3HYECKOM 1
KapTUHE MHpa
O6o06maromuii ypok. Mecto Gpu3ndeckoi KapTHHBI
65 MHpa B O0IIIEM psIYy COBPEMEHHBIX €CTECTBEHHO- 1
HaYYHBIX IPEICTABICHUH O IPUPOJIC
66 PesepBHblil ypok. MarHuTHoe noie. 1
DNeKTpOMarHUTHasE HHAYKIUSI
67 PesepBuslil ypok. Ontuka. OCHOBBI cielMaIbHOM 1
TEOPUH OTHOCHUTEJIEHOCTH
68 Pezepnsriit ypok. KBanToBas ¢pusnka. DIeMEHTHI 1 Bubmmorexa [IOK
aACTPOHOMHU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

DAOY IO Mo 15
Ypoku no vaetmomy npeaery abisi-| s« Akanemm 2 —_ e - -
. - A : ? n Tpwcars Mo 413 Tlpneas Ne 371 Her Her e oA
482, 13410 | dwmmka 10 wiace i Mimnpocheiic- ™ 3 p 2028 roa
mus Poceimns
DT AOY MO K
483, | 13412 | ®wnka 11 xnace | POKN N0 VHICOHONY IPCIMETY «Diriit-|  «AKATCMIA I Tipitkas M 413 Mpukas Ne 371 Her Her ler moia
Kan Munnpocreme- 2028 roaa
HiA Pocens
Komiiekenblii obpasoraTeabHmi ma-
TEPIAT 10 (PIEHES. BEOURIOIWLNT Clie-
HAPHI YPOROE, CLCHAPIH H3YYCHHA )]'l 13
- _ . . _ AOY BOY = o 13 tmons
484, 1.3.4.1.3, [dhwanga, 10-11 kaaccm TCA. BHASOYPOKN. BUPTYA e f1ao TAQY B 1011 Ipmkas Ne 413 paricas Mo 371 Her Hen et 2029 rona

PATOPHIL. ANCETRONTIRIC VUSOITRIC Imeeo-
DA 1 TECTR C ARTOMATIUCCKOIN -
REPKOF LIS HCNOAL WORAIIA HA YpoKaX

W CAMONOArOTORKN VIAlIHNCH

MImyY
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