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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOU
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHIICTILIUYU TpernoiaBanus yueoHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, peaqusyloolMX OCHOBHbBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copepxanue mnporpaMMbl Mo (PU3MKE HaIpaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuU ux Gu3nkKe Ha 6GA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH pealM3allli MEKIIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMH Yy4eOHBIMU IpeaMeTaMu. B Hell ompepenstorcs
OCHOBHBIE 1M M3y4YeHUs (DU3UKU Ha YPOBHE CpelHero oluiero odopazoBaHusl, IJIaHUPYEMbIe
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpPYEMbIE Pe3yibTaThl OCBOCHUS Kypca PU3MKH Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PEe3yIbTaThl MO ro/laM O0yUeHUS;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rkKa Kak HayKa o0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BEICTyIas B KaueCTBE Y4eOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HMUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYUYEHHUS HOBBIX MaTEpHUaJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJl B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAy4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpPOBaHHE YMEHUH NPUMEHATh
HAy4YHBIM METOJ1 TO3HAHUS NIPU BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca pusuku 11t ypoBHsI CpeIHET0 00111ero 00pa3oBaHUs MOJIOXKEH Pl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH Kypc SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (PU3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM paloOHaIBHOTO MPHUPOIOTIONb30BaHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.
Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHero oodiiero odpazoBaHus
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe IOCTPOCHUS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOpHUH, IS ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEero 3a cuér
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH oOyuaronuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMHA CIIMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. Brinenenue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKAaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHera ¢usuku. [lpu sToM
oOecnieunBaeTcs OBJIAJCHHE OOYYAIOLIUMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YyENsAETCs PELIEHUIO pacu€THBIX U KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. [l KauecTBEHHBIX 3a/ady MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIel >KU3HH, TpeOyromue BbIOOpa (GHU3MYECKOW MOJICNU IS CUTYallMH TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (U3UKU Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (pU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa NMpeIMeTOB €CTECTBEHHO-HAy4YHOTo LukiIa. B kaOuHere (usnku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3MKe yUYeHHYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000PYJOBaHHUE.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECreuuBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JUIsl WCCIENOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyIOBaHUSA JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HAayyYHOMY HW3YyYEHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTaBICHUA O HAyyHOM MeTOA€ TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;
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¢dbopmupoBaHUEe YMEHHI OOBSCHSTD SBJICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUN U
Hay4HBbIX J10Ka3aTeJIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKM Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHeM CIEAYIOMMX 33had B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKHE 3HAHUS [Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JJIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3/jaHne (Pr3nYecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

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

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpPOBHE CpefaHero oOiero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Hefeno), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTIBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYatOIUXCSl.

Peanuzanus BoCHUTATEJBbHON NPOrpaMMbl NpHU HU3yYeHUU npeaMmera «DU3HKa
peanu3yercss 4epe3 OCBOEHUE BOCHHUTATEIbHOrO MOAyJsi «BHeypouHasi [aesiTeJIbHOCTDHY
MOCPEJICTBOM peau3allii Kypca JOMOJHUTENbHOro obOpa3oBanus «Dusnyeckuii kiyd «TAOC

XYM»» B pamkax npoekra « Todka pocray.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3zjen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS
®usnka — Hayka o mpupoje. HayuHble MeToabl MO3HaHUS OKpysKarouero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBieHuid u npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI ¥ TEOPUH. ["paHUIIbI MIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Poip m Mmecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHE NMEepeMEIIeHUN 1
CJI0’KE€HHUE CKOPOCTEM.

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

CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaIeHuS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHE MarepualibHOM TOYKM IO OKPYKHOCTHU C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TMHEHAsA CKOpocTh. [leproa u yactora
obparenus. [leHTpocTpeMuTensHOE YCKOPEHHUE.

TexHn4ecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TMaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenre HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIETICHIS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOMIEHUS MEXKIY MTyTSMH, MPOHACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE

paBHBIE IPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JBHKCHUHM C HA4daJlbHOM CKOPOCTBHIO,
PaBHOH HYIIIO.

N3yuenne nBUKEHUS MIApHUKaA B BA3KOW KUIKOCTH.
Wzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HEepLmanbHble CHCTEMBI
oTcuéTa.
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Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akoH Helorona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoyibxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuma
TPEHUsSI CKOJIbXKEHHUsSI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJTIbI OTHOCHUTEIIBHO OCH BpalleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHnyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOJIIMIHUKY, JBUXKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaJICHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYXKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

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

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUsa yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
WU3MEHEHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
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W3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMUYECKOM SHEpruu Tena Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKIyTa.

Pa3nea 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
bpoynosckoe apukenue. Juddysus. Xapakrep ABUKEHHS U B3aUMOAECHCTBHS YaCcTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bewectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Monens upeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-KUHETHUUECKOH TEOPHH
uJeanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lanerona. M3onponeccsl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUE M30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPakTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOECHUE BellecTBa, (oTorpapuu MOJIEKYJ
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpeHHss 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss sHEprus olHOAaTOMHOTO
UJEaIbHOTO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTL, KOHBEKIMS, U3IIydeHHE. Y IebHAas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3oMpolieccaM. I 'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL 1efcTBUS TEMIOBBIX MamuH. [Ipeobpa3zoBanus sHEprUn B
Teru10BbIX MamrHax. KoagduiuenT nonesnoro neictBus remnopoi MmamuHel. [k KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: [JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEW HSHEPruu Tejla IMPU COBEPUICHUH DPAOOTHI: BBUIET MPOOKH U3
OyTBUIKH O] ACWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hrpa B JIATYHHOU TpyOKe MyTEM TpeHUs
(BUCOIEMOHCTpPALIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMIepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUsI, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeugecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3ayXa. HacelmeHHblil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATYpPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa iasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

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

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

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoB.

Kunenue npu moHW>KEHHOM JaBJICHHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX —3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneictue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpsokéHHocTh 3nexTpuueckoro mnoss. IlpuHuun cyneprno3uuuu
ANEKTPUUECKUX MOJeH. JINHNM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHukn
Y JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM ITouie. JIussiekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHUECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmozenicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIL.
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[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allHTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOrO TOKa. ICTOYHUKH TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jyist ydacTka Lenu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapalieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoys—JIenma. MOMHOCTD 37IEKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAS CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DJIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. IlonynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »dJICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSITENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIM JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MTOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yuenne cMenmaHHOTO COETMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI UICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmonenue anekrponusa.

MexnpeaMeTHbie CBS3H
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N3yuenmne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIECTBISICTCS C YYETOM
COJIepXKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, HAy4HbIM (akr, rumores3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUH, TMHEYHAs (QyHKIHS, Tapadoia, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU Ha OCHU KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOU mpupoje, 1uddysus, 0CMOC, TEII000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJICKTPUYECKHE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

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

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITYyJIbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), [BUTATEeNb BHYTPEHHEro CropaHusi, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MAaTepPHAlIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AIIEKTPOHATrpeBaTENbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoOMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHWTOB. MarHWTHOEe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprnio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
MHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHne HNEKTPOMArHWTHOM MHAYKIUH. [IOTOK BEeKkTOpa MarHUTHOM HHIYKIHH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMXKYIIAs CHUjla WHAYKUUU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM II0JI€.

ITpaBuio Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIMH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
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TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHUII, MHTyKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABKYIIEH CUJIBI UHAYKIHMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBneHre caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yueHrne MarHuTHOTO NOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHble KoJ1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. IIpyXMHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX Kosebanuii. [IpeBparenre snepruu npu
TapMOHUYECKHX KOIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€AJTHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIYy MEXaHWYECKUMH U  DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYyX/1eHHbIe MeXaHUYeCKUe KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE 2JIEKTPOMarHUTHBIE KOJIEOaHusI.

[lepemennbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBonacTBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKON SHEPTrHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJIEKTpodHEepruu. KympTypa HCHOIBb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TIWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.
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OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

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

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

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacrpocTpadenus. [lepuon. CkopocTs pacpoCTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoAOdbHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3JIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpoMarauTHoi BosHe. CBOMCTBA 311EKTPOMarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispusauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMEHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIe cpeibl.

TexHnyeckue ycTpoiicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUAarHOCTHKA B TEXHUKE W MEAMIMHE, panap, paluONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny u AUPpakiid MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, TpPEeIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OJHOPOIHOMN cpefie.
JIyd cBeta. ToueUHBI UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTeib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa IMONHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.
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CoOwupatonue W paccewBaronive JHH3BL. ToOHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON JIMH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opMysia TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBAEMOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUH MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYecKHue YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: OYKH, Jyma, (oToarmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTPaKEHUE M IperoMiieHue cBeta. Onruueckue
IPUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTEepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu ceerta.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ MTOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomnsipuszanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHunbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIB. DHEPIHs OKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (oroddpdexkra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.
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TexHUUeCKHUEe yCTPOWCTBA W TPAKTHUECKOE MPUMEHEHHe: (POTORNIEMEHT, (OTOIATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. Vsnyyenue u mornomenue GOTOHOB IPU MEPEexoje aToMa ¢
OJIHOTO YPOBHS 3HEpIruM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, T0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuto coctaBa paauoakTUBHOTO u3nydeHus. CBolcTBa anbda-,
Oera-, raMMa-u3IyuyeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykionHas mozens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-u3inyudeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
@dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTHHBI MUpA.

TexHUUECKHe yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Oransl pa3BuTUs actpoHomu. [Ipukinagnoe 1 MUPOBO33pEHUYECKOE 3HAYCHHE AaCTPOHOMUHU.
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Bun 3Bé3aHor0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConneyHas cucrema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHbBIE XapaKTePUCTHKU. J[narpamMmma «CreKTpalibHbII KJIacC — CBETUMOCTbY. 3BE3/1bI IIaBHON
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUA O
IIPOUCXOXAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
raiakTuk. PajnoranakTiuku u kBazapel. YEpHbBIE ABIPHI B siIpax rajllakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

O0o0maroniee NoBTOpeHHE

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHON U
3TUYECKOH chepax IeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAayyHOM KapTHUHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABIECHUN O
¢u3nUecKoil KapTuHEe MUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuyenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4ETOM
COJIepKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUue (YHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Tel.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBHKEHUS B )KUBOM
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paArallii Ha )KMUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pya, GOTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSACEHUM.

Texnonozusi: TUHUU 3JIEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHAYKIMOHHAs Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COIHEYHasi0aTapes.



16

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHN, COOTBETCTBYIOIIMX TPAJWIUOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM eI TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUYEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAaX TI'Pa)KITaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

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

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
buznueckoil HayKe;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayiiell mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYphl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



17

IJIAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUN B OKPYKAIOLIEN Cpelie Ha OCHOBE 3HAHUS LIEJIEH
YCTOMYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

paclIMpEeHHE OMbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pusmKe;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:

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

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOLEcCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHBepPCAIbHbIe yueOHbIe AeiicTBUSA
Bba3oBble Jornyeckune AeiicTBUA:

CaMOCTOATENIFHO (HOPMYIMPOBaTh M AaKTyaJH3HPOBATh IPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

OTIPENIeNATh EeNU IeATEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMAaTPUBAEMbIX (PH3UUECKHX SBICHUSX;

pa3pabaThIBaTh IUIaH PELICHUs POOJIEMbI C YIETOM aHalM3a MUMEIOIINXCS MAaTePHATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBAThH PHCKHU TOCIIEICTBHI ACATEILHOCTH;

KOOPJMHUPOBATh M BBIIONHATH Pa0OTy B YCIOBHSX pPEAIbHOTO, BHUPTYaJbHOTO |
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA:

BJIaJIETh HAYYHOM TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMM U METOJaMM (U3NYECKOMH
HaYKH;

BJIAJIETh HAaBBIKAMH y4EOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON NEATENILHOCTH B 00JacTh
¢u3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOUMCKY METO/0B peleHHs 3a7a4
(bu3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MIO3HAHMUS;

BJIAJIETh BHUJAMH JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €r0 WHTEPIpPETAINH,
npeoOpa30BaHUIO ¥ TPUMEHEHHIO B PA3IIMYHBIX YICOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3JJaHUN
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajadyy, BBIIBUTATh
THIIOTE3y €€ PEelIeHNs, HAXOAUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJTM3UPOBAThH MOJyYEHHBIE B X0J1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBHUTH U (pOopMyIIMpOBaTh COOCTBEHHBIE 33]]a4l B 00Pa30BATEIBHOM eI TETLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh ePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTh NPOOJIEMBI U 33J]aUH, TOMyCKaIOIIKe albTepPHATUBHBIEC PELICHHUS.

Paborta ¢ napopmanmeii:
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BJIQJICTh HABBIKAMH TONMy4YeHUs WHpOpManmuu GU3NYECKOTO CONEP’KaHUs M3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypCcOCOepeKEeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30IaCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COAEpk aHUs B pa3lIWyHBIX QopMmaTax ¢ Y4ETOM
Ha3Ha4YeHUS HHPOPMAITUH U 1[EIICBOU ayAUTOPHH, BRIOHPast ONTUMAIBHYIO (popMy MpeacTaBIeHus
Y BU3yaJlU3alliu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlUH H CMATYAaTh KOHMIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHHEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX ICHCTBHI C y4E€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUMHUPOBATH
JIEHMCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pACTIPEAEIIATh POJIA C YYETOM MHEHUN
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

PerynsiTuBHbIC YHHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacupsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHIO SPYIUIMH B 007acTH (U3UKH, TOCTOSTHHO
MOBBINIATH CBOM 00Pa30BATEIHHBIA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyallUMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLIEHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
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BJIaJICTh HAaBBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PEIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce nocTukeHMs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOrpaMMBbI 110 (GU3UKE AJIs
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEANOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTUS COOCTBEHHOMN 3MOILIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIbHBIM U3MEHEHUSIM U MIPOSBIIATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTH)KEHHIO LEIM MU YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHHUE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBAaTh €0 IPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C IPYTHMMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJjib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KApTUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JeATEIbHOCTH JIFOCH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUEHHBIX (U3MUECKUX Mojenel: MaTephalibHas
TOYKa, MHEpLUalbHas cHUCcTeMa OTCYéTa, aOCOIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUUECKUM 3aps]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE MBM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY>KHOCTH, MHEPLIUS, B3aUMOAEUCTBHE Tell, T dy3usi, OpOyHOBCKOE JBUKEHUE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHWE, KOHJEHCAllWs, IUIABJIICHHE, KPUCTAIU3ALMS, KHIICHHE,
BIIQYKHOCTh BO3/yXa, OBBIIICHNUE JABJICHU ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHs ra3a B HU30IpOoLeccax, JIEKTpU3alus Tel, B3auMOJACHCTBUE
3aps1/10B;

ONMCHIBaTh MEXAHWYECKOE JIBM)KEHUE, UCIOJb3ys (PM3MUECKHEe BETUYMHBI: KOOpAUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Telld, KHHETHYECKas
SHEprus, MOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
OTHCAaHUU TPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJTMUMH, UX 0003HAYCHUS
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U eIUHUIIBI, HAXOAUTHh (DOPMYJIBI, CBS3BIBAIONINE NAHHYIO (U3NYECKYIO BEIUYHHY C JPYTUMHU
BEITMYMHAMU;

ONUCHIBAaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHHS, HCIOJIb3Ys
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KHUHETHYecKas HSHeprus
XA0THYECKOTO JBUKEHUS MOJICKYJ, CpPEAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprusi, padora rasza, KO3(QQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh M3YUYCHHBIC SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJICKTPUUECKHUE SBJICHHS
(mportiecchl), UCTIONB3YsT (GU3NYECKUE BEIMYUHBL: AJICKTPUUYCCKUHN 3apsiil, dJIEKTPUIECKOE TOJIE,
HaIpsOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh MOTEHIMANOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BEJTMUMHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOICCCHI M SIBJIICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro TtsroreHus, I, II u III 3akonbl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON PHEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, IPUHLIMI CYNEPHO3ULUN CUJI, TPUHLUIT
PaBHOIPaBUSI UHEPLUATBHBIX CUCTEM OTCUETa, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KMHETHYECKOM SHEPrHUU TEIUIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3ToM pa3nudarh CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIBI, 001aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpEHuH, Tpu dToM (hopmMyIupoBaTh
npoOieMy/3aiady 1 TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U (OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEKIY (PM3MUECKUMHU BEIMYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpPEHM, TPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOITYYCHHON
3aBUCUMOCTH (PM3UYECKUX BETMYUH B BUIE TaOIHUI] ¥ rpadMKOB, JEIaTh BBIBOJIBI 110 pe3yJIbTaTaM
WCCJICIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOTO0 OJKCIIEpUMEHTa, Yy4eOHO-HUCCIEeNOBATENILCKOH M MPOEKTHOW JEATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIE 3aJadyd C SIBHO 3aJaHHOM (PU3WYECKOW MOJENbIO, HCIONb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POPMYIBI, HEOOXOIWMBbIE s e€ pelieHus,
MIPOBOJIUTH PACUYETHI M OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HaUeHUS (PHU3NYECKON BETUIHHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJladi: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOUYKY
paccyXIeHUl ¢ OTOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

MCIIOJIF30BAaTh MPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOIOTUN
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETallid U TMPEACTaBICHUS Y4yeOHOW U Hay4dHO-
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HOMYJIIPHOI MH(POPMAITUH, TOJTyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3HPOBAThH
noJy4aeMyro HH(opMaIuo;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3HKE B TOBCETHEBHOM KU3HU [ 00€CTICUeHUS
0€301acHOCTH MpU O0pAILIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpYIKaIOIIe cpejie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
IPyNIbl, pAlMOHAJIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMol IPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMpUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJI€b aTOMa, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa MPHU peLIeHnH (PU3NUECKUX 3a1au;

pacrno3HaBaTh (pU3MYecKHe sBIEHUS (MpoILecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HKU: dJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLIMS, JAEWCTBUE MAarHUTHOTO IOJIE HAa IPOBOJHUK C TOKOM M JIBWXKYIIMMCS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPUYECKoe
HaNpsDKEHUE, 3JIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABMKYIIAs CHUIIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKU, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, NMepHoA W yYacToTa KosiebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHJla TOKa B IPOLIECCE TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyJibc (OTOHA, TMEPHOJ IMOJypaclajga, SHEpPrus CBSI3M AaTOMHBIX siep, HpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MUECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BEITMUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SBJICHUS, UCHONB3Yys (pU3MUecKhe 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W IMAPAIENBHOIO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
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MPSIMOJIMHEHHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHHUS CBETA, 3aKOHBI MPEITOMIICHUS
CBeTa, ypaBHeHUE DHHIITEHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOrO 3apsa, 3aKOH COXpPaHEHHUS MAacCOBOIO 4YHCIIA,
noctynatel bopa, 3akoH paguOaKTHUBHOIO pacmajia, NpU OSTOM pa3inyaTh CIOBECHYIO
(GOpMYyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBUS (TpaHHIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOpA WHIYKIIMHM MArHUTHOTO TOJISi MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 110 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIIOJIb30BAaHMEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHH: mpu 3TOM  (HOpMyIHpOBaTh
npobiieMy/3a1ady U TUIOTe3y y4eOHOro AKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEJI0KEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI,

OCYHICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBINA CIIOCOO W3MEPEHUS WM HCIOJIb30BaTh WM3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IIPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBHCHMOCTH
(GU3MYECKUX BEIMYMH B BHJAC TaOMUI] M TpauKOB, JeiaTh BBIBOABI IO pe3yJbTaTamM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIEOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPONUCTB U JIAOOPATOPHOTO 000PYA0BAHNS;

pemiate pacuéTHbIE 3ala4dl C SIBHO 3a/laHHOM (U3UYECKOW MOJENbI0, HCIONIb3YS
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC IS e€ peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH MTOJIYICHHOTO 3HAYCHUS (PHU3MYECKON BEIIMUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUYMBYIO IIETIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

HCIIOJTL30BATh IPH PEIICHUH YIeOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYPUPOBAaHWsS, HWHTECPIPETAMHA W TIPEACTABICHUS Yy4eOHOW W HAy4IHO-
NOMYJISIpHOM MHGOPMAIUH, TOTYYEHHOU U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBAThH
MoJy4aeMyro HHPOPMAIHUIO;

OOBSCHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOWCTB, pa3IndaTh
YCIIOBHS UX 0€30TaCHOTO UCTIOIB30BAHUS B TIOBCCTHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HAYKH, B 00OBbSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJTb30BaTh TEOPETUICCKIE 3HAHUS 10 (PU3HUKE B TOBCETHEBHOM KU3HU JUTSI O0SCTICUCHUS
0€30MMacHOCTH TIPH OOPAEHUH ¢ MPUOOPAMH M TEXHHUYECKUMHU YCTPONCTBAMH, JIUIST COXPAHCHUS
3JI0POBbS U COOIOACHUSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TPYIIE C BHITIOJTHEHUEM Pa3IMIHBIX COIMANTBHBIX POJIEH, TNIAHUPOBATh PaboTy
TPYIIBI, PAIMOHATIBHO pacCHpeleNsiTh OOS3aHHOCTH W  IUIAHUPOBATH JIEATCIBHOCTh B
HECTAHJIAPTHBIX CHUTYAIHMsIX, aJICKBAaTHO OIICHWBATH BKJIAJ] KaXJOTO M3 yYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMoOn IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3rKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Junamika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 6 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE hitps://m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK

da3oBbIe Mepexoabl

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



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C) 10
FICKTpOCTATHIA https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢ppoBbIe
Ne i/mn P Konrpouabusie IIpakTHueckue (mpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOAUHAMUKA
L1 MarnuTtHoe nojue. IeKTpoMarHuTHast 1 1 3 bubnuorexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c¢97¢
29 MexaHu4eCKHE U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
bu6nmoreka [JOK
23 o 10 3
frrra https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny
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15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Etlffszf:;{saoggﬁfﬂcgk
Wroro no pazneny 4
PesepBHOoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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INOYPOYHOE IVIAHUPOBAHMUE: PU3UKA, 10 KJIACC (uemsepmu)

KoaunuyecTBO 4acoB

Jdara uzydyenus

Ne
iy Tema ypoxa Beero  KP  TIP Mo naany dakTHYecKH 20pP
1 ®uznka — Hayka o npupoje. Hayunsie MeToabl | 03.09 bubnmoreka [JOK
MO3HAHUS OKPYKAOLIETro MUpa. ' https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo ¢pu3uku B OopMHUPOBAHUHU
2 COBPEMCEHHOM HAay4YHOI KapTHHEBI MUpA, B 1 4.09 bubmorexa HOK
P Y P b3, ‘ https://m.edsoo.ru/ff0c33¢e6
MPAKTUYECKOM eATEILHOCTH JIFOICH.
Mexannueckoe aBrkeHne. OTHOCUTEIBHOCTD
3 MEXaHUUYECKOTO ABMKeHU. Ilepemernienue 1 10.09 bubmorexa [TOK
A - iepeMelt ’ ' https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE.
bubmuorexa [JOK
4 PaBHOMepHOE OJIMHEHHOE CHMUE. 1 11.09
BHOMEPHOE NPAMOTHHEHHOE ABIDRCHH https://m.edso00.ru/ff0c3620
bu6mmoreka [JOK
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEITHOE ABMKCHUE. 1 17.09
yeKop P A https://m.edsoo.ru/ff0c372¢
6 CBoOopaHoe majenue. Y cKopeHrue CBOOOIHOTO | 18.00 bu6mmoreka [JOK
najgeHusl. ' https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe aBuxeHue. JBrxeHue | 24.09 bu6nmoreka [JOK
MaTepuaabHON TOYKHU 110 OKPYKHOCTH. ' https://m.edsoo.ru/ff0c3ada
[Tpunnun otHOCUTENbHOCTH ["anmuest.
8 HWuepnunanbabie cucteMbl oTcueTa. IlepBrIil 3aK0H 1 25.09 bubmorexa LHOK
p Hep ' https://m.edsoo.ru/ff0c3be
HrrotoHna.
9 Macca Tena. Cuna. [IpuHImn cynepno3uimy Cui. | 110 bubnmoreka [JOK
Bropoii 3akoH HeroTOHA 17151 MaTEpUAIBHONW TOYKH. ' https://m.edsoo.ru/ff0c3be8
b K
10 Tpertnii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX TOYEK. 1 2.10 nommorexa 110

https://m.edsoo.ru/ff0c3be8
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1 3aKoH BCeMUPHOTO TAroreHus. Cumia TKEeCTH. 8.10 bubmuorexa [IOK
[TepBast kocmMuyeckasi CKOPOCTb. ' https://m.edsoo.ru/ff0c3d00
bubmmorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena. 9.10 1
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapuument tpenns. Cuna
bubmuorexa [JOK
13 COIPOTUBIICHUS IIPU ABUKCHUU TeEJIA B )KUJKOCTU 15.10
https://m.edsoo.ru/ff0c3f76
WJI Ta3e.
[TocTynarenbsHOE M BpalaTesIbHOE JBUKEHUE
N bubmuorexa [JOK
14 abcomroTHO TBEPIOTO Tena. MomeHT cuiibl. [Tneuo 16.10
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CIIOBUS paBHOBECUS TBEPAOIO TeEA.
Nmnynbsc MaTepuallbHONW TOUYKHU, CUCTEMBI
bubmuorexa [JOK
15 MaTEepUaIbHBIX TOYEK. IMITyIbC cuibl. 3aKOH 22.10
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs NMITyJIbCa. PEakTUBHOE IBUIKECHHE.
PaGota u momrHOCTh cuibl. Kunetnueckas sHeprust
. bubnuotexa [JOK
16 MarepuaibHOU TOUkU. Teopema 00 M3MEHEHUH 23.10
. https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU.
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprus
17 yIpyro Ae(opMUpPOBaHHOM MPY>KUHBL. 511 bubnnorexka [JOK
[TorennuanbHast SHEprys Tesa BOJIU3U MOBEPXHOCTH ' https://m.edsoo.ru/ff0c461a
3emun.
[ToTeHunanbHbIe U HEMOTEHIMANIbHBIE CUJIbL. CBS3b
13 paboTHl HEMOTEHITHATBHBIX CHJI C U3MEHEHUEM 6.11 bu6mmoreka [IOK
MEXaHWYECKON IHEPTUU CUCTEMBI Tell. 3aKOH ' https://m.edsoo.ru/ff0c478c
COXPAaHEHUsI MEXAaHUUYECKOHN SHEPTUH.
19 JIP Nel «M3yueHune 3aK0HA COXpPAHEHUS YJHEPTUN. 12.11
20 KP no teme «Kunemaruka. /lnnamuka. 3akoHbl 1 1311 bubmuorexa [JOK

COXPaHCHHUS B MEXAHUKE.

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU

29

bubmuorexa [JOK

21 teopuu. bpoyHoBckoe nemkenue. Juddysus. 1911 https://m.edsoo.ru/ff0c4dc2
Xapaxkrep ABHKEHUS U B3aUMOJICHCTBHS YaCTHULL 20.11
22 BelecTBa. Mojelu CTpOCHHUS Ta30B, KUJKOCTEH U
TBEPBIX TEIL.
” Macca moneky:. KoauyecTBo BeliecTsa. 26.11
[TocTostnHas ABoraapo.
4 TemnoBoe paBHOBecue. Temneparypa u eé 2711
n3mepenue. [llkana temneparyp Llenbcusi.
N bubnuorexa [JOK
25 Wneansneiii raz B MKT. OcnoBHoe ypaBHenue MKT. 3.12 hitps:/m.cdsoo.ru/f0cdfde
AbcouoTHas TeMiepaTypa Kak Mepa CpeaHen
26 KMHETUYECKOMN SHEPrUuu IBUKEHUS MOJIEKYJI. 4.12 bubmmorexa LHOK
. https://m.edsoo.ru/ff0c511e
VYpasnenue MenpeneeBa-Knanelipona.
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI. 10.12
23 JIP Ne2 «HMccnenoBanue 3aBUCUMOCTH MEXKITY 112
rapaMeTpamMH COCTOSIHUSI Pa3pEKEHHOTO ra3ay.
29 N3omporieccel B uaeanbHOM Ta3e U ux rpaduyeckoe 1712 bubnuotexa [JOK
MIpEACTaBIECHHUE. https://m.edsoo.ru/ff0c570e
30 ITonroroska x KP o teme «MexaHuka. 18.12 bu6mmoreka [JOK
MonexynspHas Gusukay. https://m.edsoo.ru/ff0c6938
bubmuoreka [JOK
31 KountpoJabsHnas padora 3a I mosyroaue. 24.12 hitps-//m. edsoo.r/fl0c6as0
BuyTpeHnHss 3Heprust TepMOMHAMUYECKOU CUCTEMBI
1 1 c1moco0kbI €€ n3meHeHns. KoandaecTBo TeIIoTH U 9512 bubmuorexa [JOK

pabota. BHyTpeHHsIs S5HEpTrHsi 0THOATOMHOTO
HJI€aIbHOTO Tasa.

https://m.edsoo.ru/ff0c5952
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bubmumorexa [IOK

33 Brael TenonepenatH. 14.01 https://m.edsogru/ffO05036

14 V nenpHaAs TEINIOEMKOCTE BemecTBa. KommuecTBo 15.01 bubmuoreka [JOK
TEIUTOTHI TIPH TeIuIonepeaade. AauadaTHbINA MpoIIecC. https://m.edsoo.ru/ff0c5¢c36

35 [lepBblii 3aKOH TEPMOAMHAMUKY U €0 IPUMEHEHUE K 21.01 bu6mumorexa [IOK
HA30IIpOoLIECCaM. https://m.edsoo.ru/ff0cSefc

16 HeoOpatumocTs niporieccoB B mpupoje. Bropoit .01 bubnunoreka [HOK
3aKOH TEPMOJUHAMUKHU. https://m.edsoo.ru/ff0c6230

. . bubnnoreka [JOK

37 [Tpunmun nevicteus u KII/I TenmoBoi MamiuHbI. 28.01 hits://m.c dsogru JE0e600a

13 Hukn Kapno u ero KITJ. Dxonornyeckue mpoodaembl 2001
TEIIO3HEPTeTUKH.

39 [TapoobpazoBanue u konaeHcanys. Vicnapenue u 4.00 bubnnorexa [HOK
KUIICHUE. https://m.edsoo.ru/ff0c63b6

40 AOCOTIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTH BO3/yXa. 500 bubnnoreka [JOK
Haceiennsiii nap. https://m.edsoo.ru/ff0c64d8
Teépmoe teno. Kpucramnuueckue u amopgHbIe Tena.

41 AHun3oTponus CBOMCTB KpucTajuos. JKuakue 11.02 bubmmorexa [OK
Kpuctasibl. COBpeMEHHbIE MaTEPHAIIBI. hitps://m.edsoo. (/06510
[TnaBnenue u kpucramumMsanus. Y AejibHas TeIoTa bubnunoreka [JOK

42 riaeneHus. CyOaumanusi. Y paBHEHHE TEIUIOBOTO 12.02 https://m.edsoo.ru/ff0c6708
Oananca. https://m.edsoo.ru/ff0c6820

43 KP no teme «OCHOBBI TEPMOAMHAMUKI. 18.02

44 DnekTpu3anus Ten. DIeKTpuueckuit 3aps. /Isa suaa 19.02 bubnmoreka [JOK
JJIEKTPUUECKUX 3apsI0B. https://m.edsoo.ru/ff0c6bec

45 [IpoBOHMKY, TUBIIEKTPUKH U MOTYTPOBOJHUKH. 25.02 bubnnorexa [JOK

3akoH COXPAaHCHUA JJICKTPHUICCKOIO 3apsaa.

https://m.edsoo.ru/ff0c6bcc
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B3aumopeiictBue 3apsnoB. 3akoH KyoHa.

31

bubmuorexa [JOK

46 y y 26.02
TodeuHblid TEKTPUIECKUI 3apsil. https://m.edsoo.ru/ff0c6ced
Hanpsox€nnocTts anekTpuueckoro nosid. [Ipuaiun
. bu6mmoreka [IOK
47 CYyNEPIO3UIIUU INEKTPUUECKUX TTosieH. JInnnun 4.03
B https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH.
43 Pabota cwi anexktpocraruueckoro noJis. [Torenmuman. 503 bubnunoreka [HOK
Pa3HocTEs moTEHIIMATIOB. ' https://m.edsoo.ru/ff0c6f00
49 [IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM 11.03 bubnuorexa [JOK
noJie. JIuanekTpuyeckas MpoOHUIIAEMOCTb. ' https://m.edsoo.ru/ff0c7018
N b K
50 Onekrpoémkocts. Konnencarop. 12.03 nomorexa O
https://m.edsoo.ru/ff0c7126
51 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTUs 18.03 bubnuorexa [JOK
3apsHKEHHOTO KOHZEHCAaTopa. ' https://m.edsoo.ru/ff0c72¢0
JIP Ne3 "M3mepeHue 31eKTpOEMKOCTH
52 b P 19.03
KOHJIeHcaropa".
DNEeKTPUYECKHI TOK, YCIOBHS €r0 CYILIECTBOBAHMUSL.
53 ITocrosiHubI ToK. Cuna Toka. Hanpsxenue. 25.03
Conporusnenue. 3akoH OMa Juisl yyacTKa LIETH.
54 [TocnenoBarenbHOE, MapAILIETbHOE, CMEIIAHHOE 26.03 bu6mmoreka [IOK
COETMHEHHE MTPOBOHUKOB. ' https://m.edso0.ru/ff0c 740
55 JIP Ne4 «M3yuenune cMEmaHHOTO COCTMHEHUS 8.04
PE3UCTOPOBY. '
56 PaboTa 1 MOITHOCTbH IEKTPHUUECKOTO TOKA. 3aKOH 9.04 bubnnoreka [JOK
Jlxoyns-Jlenna. ' https://m.edsoo.ru/ff0c7838
57 3akon OMa 1St TOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKON 15.04 bubnuorexa [JOK
uenu. Kopotkoe 3aMbikanue. ' https://m.edsoo.ru/ff0c7aec0
JIP Ne5 «M3mepenne DJIC uctouHnka Toka v €ro
58 22.04

BHYTPCHHETO COITPOTHUBIICHUSA.
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DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAIIIOB.
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59 3aBUCUMOCTb CONPOTHUBIICHUS] METAJIJIOB OT 1 23.04
Temrneparypsl. CBEpXIPOBOIUMOCTD.
60 OnexTpuueckuil Tok B Bakyyme. CBolicTBa | 2004
AJEKTPOHHBIX MYYKOB.
[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
. bu6mmoreka [IOK
61 MpoBOAUMOCTh. CBOMCTBA p-n-epexoa. 1 30.04
https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TIPUOOPHI.
DNEeKTpUYECKHUI TOK B pacTBOpax U paciuiaBax
62 3JEKTPOJIUTOB. DIEKTPOIIUTUYECKAS] TUCCOLUALINS 1 6.05 bubmmorexa LOK
P ' P A HHat. ' https://m.edsoo.ru/ff0c82ba
DIeKTpoIu3.
63 DnexTpuueckui Tok B razax. CaMoCTOSTENbHbIN U 1 - 05 bubnnorexa [HOK
HECaMOCTOSITEIbHbIN pa3psia. Monuus. [1nazma. ' https://m.edsoo.ru/ff0c84ae
bu6mmoreka [IOK
4 IT I'KP/BIIP 1 13.05
6 OATOTOBKA K /B https://m.edsoo.ru/ff0c88be
bu6mmoreka [IOK
BITP/TKP 1 14.05
65 / https://m.edsoo.ru/ff0c8a8a
bu6mmoreka [IOK
66 Oo6o06uaromuit ypok no remam 10 kiacca. 1 20.05 https://m.edsoo.ru/ff0c8c56
bu6mmoreka [IOK
67 06006 i 10 . 1 21.05
ODHIAIOLIH YPOK TIO TeMaM foracea https://m.edsoo.ru/ff0c8f6¢
68 3aKII0YUTETbHBINA YPOK. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4
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HOYPOYHOE NVTAHUPOBAHMUE: ®PU3UKA, 11 KIIACC (uvemsepmu)

KoanuecTBo 4acoB

Jdara nzydyenus

BHCKTpOMaFHHTHOﬁ UHAYKIOUW).

Ne
1w/ Tema ypoxa Beero KP  IIP ITo miany DaKkTHYECKH 0P
ITocTossHHBIE MArHUTHI U UX B3aUMOJICUCTBHUE.
1 MarnauTHoe nosie. BeKTop MarHuTHOM UHAYKIHHA 1 3.09 bubmorexa [IOK
" P AYIHHH ' https://m.edsoo.ru/ff0c9778
JIMHMM MarHUTHOW MHAYKIIHU.
MarnuTtHO€e 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT
2 Opcrena. BzanmoelicTBie mpoBOIHUKOB € 1 5.09 bubmmorexa LIOK
pereas. A PoBOA ‘ https:/m.edsoo.ru/f0c98fe
TOKOM.
3 JIP Nel «M3yueHre MarHUTHOTO IOJISL KaTyILIKH C 1 1 10.09 bubnuorexa [IOK
TOKOMY. ' https://m.edsoo.ru/ff0c98fe
4 JleficTBHe MarHUTHOTIO MOJISI HA IPOBOJAHUK C 1 12.09 bubmmoreka [JOK
tokoM. Cuita Ammiepa. ' https://m.edsoo.ru/ff0c9ac0
5 JIP N2 «MccnemoBanue AEHCTBHS TOCTOSHHOTO | ! 17.09 bubnuoreka [{OK
MarHuTa Ha paMKy ¢ TOKOMY. ' https://m.edsoo.ru/ff0c9ac0
JleficTBHEe MarHUTHOTIO MOJISI HA IBHXKYLILYIOCS
6 3apspkeHHy1o yactuily. Cuna Jlopenna. Pabora 1 19.09 bubmmorexa [TOK
P Y my peHIa. ’ https://m.edsoo.ru/ff0c9df4
cuiiel JIopeHa.
7 OnekTpoMarHuTHas uHAykuus. [loTok BekTopa | 24.00
MarHUTHON MHTYKITUH. '
2 OJ1C unayKIu. 3aKOH IEKTPOMAarHUTHON | 26.09
uHayknun @apajes. '
9 P3. Cuna Amnepa. Cuna JlopeHua. 3akoH | 110
AJIEKTPOMArHUTHOW WHTYKIIUH. '
10 JIP Ne3 «MccnenoBanue siBICHUS 1 1 310 but6mmoreka [IOK

https://m.edsoo.ru/ff0cal50
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NunyxtuBHocts. SABnenue camounaykiuu. 3/C
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11 CaMOUHAYKIUU. DHEPIUsi MArHUTHOTO TOJISI 8.10 buGnuorexa [IOK
https://m.edsoo.ru/ff0ca600
KAaTYLIKH C TOKOM. DJIEKTPOMAarHuTHOE IOJIE.
TexHudeckue yCcTpoiuCcTBa U UX IPUMEHECHUE:
12 MOCTOSIHHBIE MarHUTBHI, JIEKTPOMArHUTHI, 10.10
AJIEKTPOJIBUraTEllb, YCKOPUTENN JIEMEHTaPHbIX
YacTUL, UHAYKI[MOHHAS M€Yb.
13 O06o6marmuil ypok « MaraHuTHOE ToJIe. 15.10 bubnnorexa [JOK
DNIeKTpOMarHuTHasE UHITYKIIHS. https://m.edsoo.ru/ff0cab82
14 KonTpoabHnas pa6ora no reme «MarHuTHoe 1 17.10 bubnnorexa [JOK
1noJie. JJIeKTPOMATHUTHAS HHIAYKIUSD). https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUUECKHE KOJIeOaHus.
15 ["apmonnueckue KoneOaHusi. Y paBHEHUE 2310 bubmmoreka [JOK
rapMOHHMYECKHX KoJjiebanui. IIpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPIUH.
JIP Ne4 «MccnenoBanue 3aBUCUMOCTHU TTEPUOIA
16 MaJbIX KoJeOaHui Ipy3a Ha HUTHU OT JJIMHBI HUTH 24.10
Y MacChl Tpy3a».
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs B U1€aJIbHOM
17 K0J1e0aTEeIbHOM KOHTYpE. AHAIOTHS MEXKIY 5.11 bubmorexa HOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KOJIe0aHUSIMHU.
18 ®opmyna ToMmcoHa. 3aK0H cOXpaHEHMsI SHEPTUHU B 711 bubmuoreka [JOK
UJeaTbHOM KO0JIeOaTeTbHOM KOHTYpE. https://m.edsoo.ru/ff0cb9c4
19 [IpencraBnenue o 3aTyXaroMMX KoJeOaHUIX. 1211 bubmuoreka [IOK

BLIHY)K,Z[CHHBIC MEXaHHYECKHE KOJIeOaHus.

https://m.edsoo.ru/ff0cbb86
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Pe3onanc. BeIHY X I€HHBIC 2JIEKTPOMArHUTHEIC
KOJIeOaHusl.
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[lepemennsiii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO TOKA.

bub6nmoreka [IOK

20 AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI el https://m.edsoo.ru/ff0cbd34
TOKa U HaIPSKECHUS.
)1 Tpanchopmarop. [IponsBoacTso, nepenava u 19.11
NoTpeOICHUE IIEKTPUUECKONU SHEPTHUH.
VYeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
22 3JIEKTPUYECKOr'0 3BOHKA, FeHepaTopa 21.11 bubmorexa [IOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JINHUH JJIEKTpoIepeaay.
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
23 31eKkTpo3Hepruu. Kynbrypa ucnosb30BaHus 26.11
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.
MexaHn4ecKue BOIHBI, YCIOBUS
4 pacnpoctpanenus. [lepuon. Ckopocthb 2811 bubmmnoreka HOK
pacnpocTpaHeHus U JJIMHa BOJIHBL. [lonepeyunblie n https://m.edsoo.ru/ff0cca54
IIPOJOJIbHBIE BOJIHBI.
)5 3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa 312 bubnnorexa [JOK
toHa. TemOp 3ByKa. https://m.edsoo.ru/ff0cccOc
2% DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U 512 bubnnorexa [JOK
ckopocTs. [Ikana 351eKTpOMarHUTHBIX BOJIH. https://m.edsoo.ru/ff0ccfe0
27 [IpuHIIMTIBI paANOCBA3U U TEJICBUICHUS. 10.12
28 PazButue cpencts cBsasu. Papnonokanus. 12.12
IToaroroBka k KP o TeMe «2ieKkTpomMarHuTHas
29 17.12

unayknus. KoneOaHus U BOTHBD.
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KonTpoJsbHnas pa6ora 3a I mosyroaue no reme
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bubnunorexa LIOK
30 «uiekTpoMarHuTHast MHAYKuus. Konedanus n 1 19.12
P AYRIL https://m.edsoo.ru/ff0cc6f8
BOJIHBD».
[IpsimonHENHOE pacIPOCTPAaHEHHUE CBETA B
31 0 pHo OJIHOM cpe IZ: T(E)qegmﬁ HMCTOYHHK CBETa 24.12 bubmmorexa [IOK
AHOPOL pexe. ' ' https://m.edsoo.ru/ff0cd350
JIyu cBera.

10 OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA. 26.12 bubnmnoreka HOK
[TocTpoenme M300paKeHUH B TUIOCKOM 3epKalie. ' https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE

33 oTpaxkeHue. [IpenenbHblid yroJ mojHoro 14.01 bubmorexa [IOK

P - pen Y ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKECHUS.

34 JIP Ne5 «M3mepenue mokazaTensi IpeoMICHHS 16.01 bubmmoreka [JOK
CTEKJIa. ' https://m.edsoo.ru/ff0cd67a

35 Jlunzel. [locTpoenune n300pakeHuit B JIMH3E. 21.01 bubnnorexa [JOK
dopmysia TOHKON JTUH3bL. Y BEJIMYEHUE JTUH3BL. ' https://m.edsoo.ru/ff0cddle

36 JIP Ne6 «Ormpenienenue pOKyCHOTO pacCTOSIHUS U 23.01
ONTHUYECKOU CHUIIBI JIMH3BDY. '

cnepcus ceera. Cio i1 cocTaB 6enoro
37 Hucniepcust cBera. CiioskHBINM cocTaB Oesor 28,01
cBerta. [IBer.
Hurepdepenuus ceera. Judpakius cpera.
38 T I; (i iOHI;aﬂ eménlcla Ppau 30.01 bubnuoreka [IOK
paKi p ’ https://m.edsoo.ru/ff0ced2?2

19 ITonepedHocTs cBETOBBIX BOJH. [Tomspr3anus 400 bu6muoreka [JOK
CBeTa. ' https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI M YCTPOICTBA U YCIOBUS

40 PHDOPBIH YETP Y 6.02

ux 0€301acHOro MPUMEHEHUSI.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'paHuIIBI IPUMEHNMOCTH KIIACCUYECKOU
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41 MexaHuku. ITocTyiaTel crienualbHOM TEOPHH 11.02 bubmorexa LIOK
’ Y H p ’ https://m.edsoo.ru/ff0cf862
OTHOCUTEIBLHOCTH.
47 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 13.02 bubnmnoreka HOK
3ame1sieHUe BpPEMEHH U COKpaIEHUE JJIUHBI. ' https://m.edsoo.ru/ff0cta42
DHeprusi 1 UMITYJIbC PEISTUBUCTCKOM YaCTHUIIBI.
43 CBs3b MaccCHI C SHEPTUEH U UMITYJILCOM. DHEPT U 18.02 bubnmorexa LHOK
p y ' p ' https://m.edsoo.ru/ff0cfc68
ITOKOSL.
44 Kontpoabnas padora «Onrtuxka. OCHOBBI 1 20.02 bubmmoreka [JOK
CrenraJbHOM TEOPHH OTHOCUTEILHOCTI ) https://m.edsoo.ru/ff0cf610
45 ®otonbl. Dopmyna [1nanka. DHEPrUs U UMITYIIBC 2502 bubmmoreka [JOK
¢oToHna. ' https://m.edsoo.ru/ff0cfe16
46 OtkpeiTHE U HccaenoBanue Gorodddexra. 7.0 bubnnorexa [JOK
Omeitel A. I'. CroneroBa. ' https://m.edsoo.ru/ff0cffc4
3akonbl potodddekra. YpaBHeHUe DUHIITEHA
47 i poroaddexra. «KpacHas rpaHunar 4.03 bubmorexa HOK
- (BP p ' https://m.edsoo.ru/ff0d015e
dororddexra.
Jasnenune cBera. OnwiTel [1. H. JIeGenera.
XuMuueckoe AercTBUe cBeTa. TeXHUUecKue
48 CTPOMCTBA U MPAKTUUECKOE IPUMEHEHUE: 6.03 bubmorexa HOK
yerp p P ' ' https://m.edsoo.ru/ff0d04a6
dboTorneMeHT, POTONATUHK, COTHEUHAs OaTapes,
CBETOIHO/I.
49 Pemmenue 3agad mo reMe «9JIeMEHTHI KBAHTOBOU 11.03 but6mmoreka [IOK
OITHKIY. ’ https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbiTel Pezepdopaa mo
bubnunorexa LIOK
50 paccesiHuio o-vyactull. [Imanerapuas Mmoaenb 13.03

aToMa.

https://m.edsoo.ru/ff0d091a
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b K
51 ITocrynatel bopa. 18.03 nommorexa [0
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GOoTOHOB MPU
bubnunorexa LIOK
52 [IEPEXO0JIE aTOMAa C OJTHOTO YPOBHS dHEPIUU HA 25.03
. https://m.edsoo.ru/ff0d0afa
JIpyroil. Buael criekTpos.
BonnoBeIe cBoMcTBa yacTull. BosHbl ne bpos.
. bubnnorexa [{OK
53 KopnyckynsipHo-BoaHOBOM nyann3M. CrioHTaHHOE 27.03
https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JTy4YEHHUE.
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
54 Pesepdopnaa mo onpenenennto cocraBa 8.04 bubmmorexa [IOK
pbop P ‘ https://m.edsoo.ru/f0d0fd2
PaAMOAKTUBHOIO U3TyUYEHHUSI.
CsoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHs.
55 BinusiHue painoakTHBHOCTH Ha KUBbIE 10.04
OpraHU3MBlI.
OTKpbITHE TPOTOHA U HENTpOoHA. M30TONBI.
N N bubnuoreka [{OK
56 Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIH 15.04
https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie
57 peakuuu. Saepusiit peaktop. [Ipobiemsl, 17.04 bubmmnoreka HOK
MEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKTHI A1EPHOMN ' https://m.edsoo.ru/ff0d1356
JHEPreTHKHU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
bubmmoteka IIOK
58 Metoapl HaOMIOEHUS U PETUCTPAITUN 22.04
https://m.edsoo.ru/ff0d0e38
AJIEMEHTAPHBIX YACTHLL.
Bup 38é3qH0T0 HEOa. Co3Be3nus, ApKue 3BE3bI,
59 IJIaHETHI, UX BUINMOE IBIbkeHne. ComHedHas 24.04

CcHUCTEMaA.
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Conure. Comaeunas akTHBHOCTE. VICTOYHHUK
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60 . 1 29.04
sHepruu CoJlHLIA U 3BE3NI.
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 bl

61 IJIaBHOM mocineaoBaTesibHOCTU. BHyTpeHHee 1 6.05
cTpoeHue 3BE311. COBpEMEHHBIE NIPEACTABIEHUS O
MPOUCXOKACHUH U 3BOJoIUU CoJTHIIA U 3BE3]I.
Muineunsiii [lyTe — nama ["anaktuka. [lonoxenue

62 u aewxenue Conana B [Nanaktuke. ["anakTuku. 1 8.05
UEpHble ABIPHI B sIpax rajakTHK.
Bcenennas. Paz6eranue ranaktuk. Teopus

63 Bosbioro B3peiBa. PenukroBoe usinydeHue. 1 13.05
MeraraiakTuka.

64 [Toaroroska k I'KP 1 15.05

65 I'opoackas koutpoJibHas padora (I'KP) 1 1 20.05
O6o6maromuii ypok. Ponb ¢pusuku u actpoHOMUN

66 B DKOHOMHYECKOH, TEXHOJIOTNIYECKOM, 1 22.05
COLIMaNbHOM chepax AesITeNFHOCTH YelIOBEKa.
O6o06matomuii ypok. Poibs u mecto pusuku u

67 aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE 1
Mupa.

68 3aKIIOUNUTEIbHBIN YPOK. 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Guzuka. 10 xknacc. Msxumes I'.41., Byxosues b.b., Corckuit H.H.; non penakueit
[TapdenTtbeBoit H.A. Aknimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHuey
» Gusuka. 11 knacc. Maxumes ['.4., Byxosues b.b., Hapyrun B.M.; nox penakuueit
[TapdenTtbeBoit H.A. Aknimonepnoe obmectBo «M3natenbcTBo «IIpocBemnieHue

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIA

«®uzuka. 10-11 xnaccel. MeToanueckue Matepuansl s yuurtens. ba3oBsiil ypoBeHb.
®I'OCy», aBTop — Tuxomupona C. A.. [Tocobue coctaBiaeHo Ha ocHOBe DeaepaabHOTO
rocyaapcTBeHHOro obpazoBarenbHoro crannapra (OPI'OC) cpeqHero (MoHOT0) 00IIero
oOpa3zoBanus u [IpumepHoit mporpamMmsl 1o GpU3UKe.

«YHUBEpCcaIbHBIE TOYpOUHBIE pa3paboTku o ¢usuke: 11 kmacey, aBTop — Bonkos B. A.. B
KHUTE €CTh MOAPOOHBIE MIaHbI YPOKOB, METOJIMYECKUE COBETHI U PEKOMEHJAIIUU, KOHTPOJIbHBIE
U 1abopaTopHbIe paboTHI, TECTOBBIC U MPOBEPOYHBIC 3a/IaHHsI, JEMOHCTPAIIMOHHBIE
JKCIIEPUMEHTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
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KPUTEPUU OHEHUBAHUSA KOHTPOJIBHBIX PABOT

OueHka «5» craButTcs 3a paboTYy, BBIMOIHEHHYIO MOJIHOCTHIO 0€3 OIIMOO0K 1 HEI0UYETOB

Ouenka «4» cTaBUTCs 32 pabOoTy, BBIMOIHEHHYIO MMOJHOCTBIO, HO NP HAJMYUU B HEH
He OoJiee 0JHOM HeTpyOOoil OMMOKK U OTHOTO HEeloueTa, He 0ojiee TPeX HEA0UYETOB

Ouenka «3» cTaBUTCS, €CIIM YUSHUK MPaBUIILHO BBIITOIHII HE MeHee 2/3 Bcel paboThl
WJIU IOITYCTHII He 0oJiee oTHOM Tpy0oit OMMOKK U IBYX HEJ0YETOB, HE OoJiee 0iHOM Tpy0Ooit 1
OIHOH Herpy0oii omOKH, He Oosee Tpex HerpyObIX OMIMOOK, OHOM HerpyOoii OIIMOKY U Tpex
HEJ0YETOB, MPU HAIMYUH YETHIPEX-TISTH HEJOYETOB.

Onenka «2» CTaBUTCS, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICHIO HOPMY IS
OIICHKHU 3 WJIA MPABUIILHO BBHIMOJHEHO MeHee 2/3 Bcei padoThI

Ilepeuensv oumuoox.

I'pybvie owubku:

1. Hesnanue ompeneneHuil OCHOBHBIX MOHSTHM, 3aKOHOB, TMPaBUJ, OCHOBHBIX
MOJIOKEHUH TeopHH, POpMYJI, OOLIETIPHHATHIX CHMBOJIOB 0003HaYeHUsT (PU3UIECKUX BEITMUNH,
€IUHULl UX U3MEPEHUSI.

2. HeymeHue BbIIETUTH B OTBETE INIABHOE.

3. HeymeHnue mpuMeHATh 3HAHUS AJsl pEUIeHHs 3a1ad U OObsACHEHUs (U3NYECKUX
SIBJICHUM; HENPaBUJIBHO CPOPMYIMPOBAHHBIE BOINPOCH! 33Jauyd WJIM HEBEPHBIE OOBSICHEHUS
XOlla €€ pEeIleHHUs; HEe3HAHWEe MPUEMOB PEIICHMs 3a/lad, aHAJIOTUYHBIX paHEe PEIICHHBIM B
KJlacce, OMIMOKM, TIOKa3bIBAIONINE HEMPAaBWIBHOE IMOHMMAHUE YCIOBHSA 3aJa4d WA
HEIMpPaBUJILHOE UCTOJIIKOBAHHUE PEIICHUS.

4. Heymenue 4uTaTh U CTPOUTDH TPadUKU U PUHIUITHATIHHBIE CXEMBI.

Hezpyowvie owubku:

1. Herounoctu popMyTHpOBOK, ONIPEICTICHHM, TIOHATUH, 3aKOHOB, TCOPHIA, BHI3SBAHHBIE
HEMOJHOTOM O0XBaTa OCHOBHBIX MPHU3HAKOB OMPEAENIEMOro MOHSATHUS, OUIMOKH, BHI3BAHHBIE
HECOOII0IEHUEM YCIOBUI MTPOBECHUH ONBITA WA U3MEPEHHIA.

2. OmmOKu B YCIOBHBIX O0003HAYEHUSX HA MPUHIUINHUAIBHBIX CXEMaX, HETOYHOCTH
qyepTexke, rpagKoB, CXeM.

3. [Iponyck miM HETOYHOE HaMCAaHUE HAUMEHOBAHUN €IMHULl (PU3NYECKUX BEJIUYHUH.

4. HepaunoHanbHBIN BBIOOD X0/1a PEILICHHUSL.

Heoouemui

1. HepanionanpHble 3amicCH  TPH  BBIYUCICHUSX, HEPAIMOHANBHBIE TPHUEMBI
BBIUYHCIICHUH, TPEOOPa30BaHU U pELIeHHH 3a/1au.

2. Apudmerndeckre OMMOKH B BBIYUCICHUAX, €CIIH 3TH OIIUOKU Tpy00 HE HCKAXKAIOT
peanbHOCTh MOJYUYEHHOTO Pe3ylbTarTa.

3. OTnenbHBIE NOTPEIIHOCTH B (HOPMYJIMPOBKE BOIIPOCA MM OTBETA.

4. HeOpexHOE BBITOJIHEHUE 3aIlUCEH, YepTexel, cxeM, rpauKoB.

5. Opdorpaduueckne 1 MyHKTyallMOHHBIE OLITHOKH.



