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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ y4€ToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMmbl 1o (u3MKe HamnpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U METampeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» 1Mo rogam o0ydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
INPUMEHATh HAyYHbBIH METOJ TO3HAHUS NPH BBHIIIOJTHEHUN UMHU YUEOHBIX HCCIIEIOBAHUIM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM € HEH KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢uznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (OpMUPOBAHUE MPEACTaBICHHM O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOI'MYECKMMHU TPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peanusyeTcs TOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBA3aHbl C Pa3BUTUEM
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TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (U3UMKH HA YpPOBHE CpeJHEro o0mero oOpa3oBaHUs
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(¢U3UKH — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHHS M OCHAIIeHHs KabuHeTa ¢usuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3zeioB. i1 KaueCTBEHHBIX 3aJa4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanimoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHHLUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX Ienell oOecreynBaeTcsi pelIeHHeM CIEAYIONIMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PH3UUIESCKHIX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpeAHEro oOIiero oopa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloXeHHe nepeMenieHul U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueliHoe naBMxeHUe. J[BH)kKeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOIeHHOTo MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Koapdumument tperns. Cunia conpoTHBICHHS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJIIUIIHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HeprUs Teia BOJIU3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOGCONMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mozened. Macca u pasmepbl Mosekysn. KonudecTBo BewiecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHAas TeMmIepaTrypa Kak Mepa CpeaHell KHHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeacTaBieHUue U30MPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AP PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOILIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
MJIeaJbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOAHOCTb, KOHBEKIUS, U3TyUYCHHUE. Y IeTIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOTr0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ paduieckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpo1eccoB B IpUPOIE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO NEHCTBHS. JKOIOTHYECKHUE POOIEeMbI TEIIO3HEPTETHKY.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTaTE€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHUsI, PEaKTUBHOTO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HacelleHHbIi map. Y ienbHas TemioTa napooopa3oBaHMsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB.  3akoH Kynmona. TodedHblid  3JIEKTpHUYECKHH  3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpoBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUUECKOM Mose. JludnekTpruueckasi IpOHULAEMOCTb.

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

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoi pasps ¥ IPOBOAUMMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTHH TIOTYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa auHUi MarHUTHOW MHAYKLIWHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Dapajes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOJABMXKYIIass CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.
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DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHHMUYECKHUX KoJjiebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUsS SHEPIrUU B HUICAIBHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.
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CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOpPa, KATYIIKHM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMH M3 I[OCJIEIOBATEIbHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOH M YacTOTOM
KoJIeOaHmi.

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

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHOM Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.
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ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opMysia TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKa, AU(pPaKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCUYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
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TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uyactuil. [lnmanerapHas
mogenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaia. ['amma-uznydeHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH
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Otanbl  pa3BUTHS  acTpoHOMuM. lIpukinagHOoe W MHPOBO33PEHUYECKOE  3HAYCHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTb». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoOro nonymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON Hay4yHOW KapTHHE MHpa, pOib (u3HuecKkoil Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4€Tom
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIOIeHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIIHM,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TIPUPOJE, ONTUYECKHUE SIBJICHUS B KUBOW MPUPOJAE, NCUCTBUE paaHAIlUM Ha >KUBBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.
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Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTUKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpECAaX TPaKAAHCKOTO OOIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUMBOTO Oy yIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HANpaBJIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

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

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHMICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPa0OTy B YCIOBHSX pPEabHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIBHOCTH IO TOJYYCHHWIO HOBOTO 3HAHWS, €r0 HHTEPIpPETaIUH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMUHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYyIHpPOBATH COOCTBEHHBIE 3a7a4d B OOpa30BaTEIBHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUThb HpO6JIeMBI " 3a71a4u, JOIMYyCKAIHEC AJIbTCPHATUBHBIC PCIICHUS.
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PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBJIATH TIOMCK, AaHalW3, CHCTEMAaTH3alHI0 H
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (POPM Ipe/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C COOII0EHUEM
TpeOOBaHNN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCpPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToOM
Ha3HAueHUs WHPOpPMALMKM W LEJNEeBOM ayIauTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMYy
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JI€HA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKIOTO yJaCTHHKA KOMaHJbl B OOIIMN pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU AHAIU3E PE3YJIbTATOB ACATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporiecce qocTHREHHS THIHOCTHBIX PE3YIbTATOB OCBOCHHSI IIPOTPAMMBI TT0 PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON Cepbl, OBITh YBEPCHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJICHHE K JOCTHMIKECHHUIO LEJM MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOILMOHAIBHOE COCTOSHUE NAPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOMN
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJCNCH: MaTepHalbHAas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacno3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0 OKPY)XKHOCTH, WHEpPIHs, B3aumonaeicTeue Tten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXkJIeHUH ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJECH AU, TIIaBJICHUE, KPUCTAILTU3AlIHS,
KHUIICHUE, BIAXKHOCTHh BO3/lyXa, TMOBBIIICHUE TABJICHHS ra3a MpH €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
IyTh, NIEPEMELLIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIa, UMIIYJIbC Tella, KUHETUYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U €IMHUIIbI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XAO0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPeIHEKBaJIpaThU4yHasi CKOPOCTb MOJIEKYJ], KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPSDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3HOCTh TOTEHIUAIOB; MpPU OMNUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MUYECKMX BEIMYMH B BHJE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYCCKUE BEIHUYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,
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pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHUH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHS,

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIEHUH C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IIJJAHUPOBaTh JEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIpoIecCchl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMHCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DSJIEKTPUUECKUH 3apsl, cuja TOKa, OSJIEKTPUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KojeOaHW B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u
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€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UUECKON BEITMYMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCcOBOI'0 4McClIa, MOCTyJaTsl bopa, 3aKOH pajMOaKkTUBHOIO pacnana, IpH TOM pa3iInydaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCIEpHUMEHTa, CcOOUpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (HU3MUECKOW MOJIENbIO, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUeHUS! (PU3UUECKON BETMYUHBI;

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAMH U TPEACTaBICHUS yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3anvarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA 1O (U3MKE B IIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;
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paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. QJIEKTPOJJUMHAMUKA

24

bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKkHe U dJIEKTPOMarHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun 4 1 bubnnorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrpoabusie IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/IbI IO3HAHHS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMuUpoBaHUU
2 COBPEMEHHOM (Ilzaquoﬁ Kq;plTjnle MHpa, B 1 Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITebHOCTHU JTIOACH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexaHI/I‘IeCKOFOI;[BI/I)KCHI/I}I. [Tepememenue 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3620
5 Pemrenue 3a1au Ha paBHOMEpPHOE 1
MPSIMOJIUHEIHOE ABMKEHUE
5 PaBHOyCcKOpeHHOE IPSIMOIMHENHOE 1 bubnnorexa [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e
7 Pemenue 3a1a4 Ha paBHOYCKOPEHHOE 1
MPSIMOJTMHENHOE JIBIKEHHE
CBoboaHoe najzieHne. Y cKkopeHne CBOOOIHOTO bubnmnorexa [JOK
8 1
naJieHus https://m.edsoo.ru/ff0c39cc
9 Pemenue 3ana4y Ha yckopeHue cBOOOIHOTO 1
MaJCHUS
10 KpuBonmHeliHoe nBuxkeHue. [[BrkeHne 1 bubnnorexka [JOK

MaTepuatbHON TOYKH 110 OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada
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Pemenue 3aa4y Ha IBUKEHUE 110

11
OKPY>KHOCTH
[Tpuniun oTHocuTenbHOCTH [anunes.
12 I/Igep;lnanbﬂme cucreMsl orcyera. [lepsoiii bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca Tena. Cuna. [IpuHuun cynepno3uuuu
13 cui. Bropoii 3akoH HIIiIOTIj)Ha ﬂ?; ' ) Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaibHON TOYKU
14 Pemenue 3anay Ha BTOpoi 3akoH HeroToHa
15 Tpernii 3akoH HprOTOHA [UIs1 MaTepHAIIBHBIX bubnnorexa [HOK
TOYEK https://m.edsoo.ru/ff0c3be8
16 3aKkoH BCEMUPHOTO TAroteHus. Cuna bubnnoreka [JOK
Tsokect. [lepBast KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
17 Pemenue 3ana4y Ha 3aKOH BCEMUPHOTO
TATOTEHUS
bu6mmorexa [IOK
18 Cuna ynpyrocti. 3akon yka. Bec Tena https://m.edsoo.ru/ff0c3el8
19 Pemenue 3anau Ha 3akoH ['yka.
Cuna tpenusi. Koaddunment tpenus. Cuina
20 COHpOTl:IBJ'IeHI/IH Hp(il)/lq)}lBIII/I)KeHI/II/II) Tejna B Brbmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJKOCTHU WU Ta3e
21 Pemenue 3aa4 Ha cuity TpeHus
[TocTynarenbHOE U BpaliaTelbHOE JBUKEHUE
99 a0cooTHO TBEPOTO Tena. MOMEHT CHITBI. bubnuoreka [IOK
[Tnedo cumnbl. YciioBUst paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
23 NMnynec MmaTepraabHOW TOUKH, CUCTEMBI bubnuorexa [IOK
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MaTepUaIbHbIX TOYEK. MIMIynbe cuibl. 3aKOH
COXPAaHEHHUs uMIlyibca. PeaktuBHOE
JBUKCHHE

https://m.edsoo.ru/ff0c43d6

24

25

26

Pemenne 3a1a4y Ha 3aKOH COXPaHEHUS
HUMITyJIbCa

Pa6ota u mourHocTh cuibl. Kunernueckas
JHEPTHsl MaTepuaaIbHON TOukH. Teopema 00
W3MEHEHUN KMHETUYECKOW SHEPTUU

Pemenue 3amay Ha pacucT pa6OTLI n
MOIIHOCTH CHJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

27

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEPrus yrnpyro aehopMupoBaHHOK
npyxuHsl. lloreHnmanbHas sneprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc461a

28

IloTeHuManbHbIE M HENOTEHIIMAIbHEIE CUIIEI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON IHEPTUHN
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

29

Jlaboparopnas pabota «MccnenoBanue cBs3zu
paboTHI CHITBI C UBMEHEHUEM MEXaHUYECKOM
DHEPTUU TeJla Ha IIPUMEPE PACTHKEHU
PE3UHOBOTO KI'yTa

30

31

Kontponbras pabota mo teme «Knnemaruka.
JnHamuka. 3aKOHbI COXPAaHEHHS B MEXAHUKE

OCHOBHBIE TOJIOKEHUST MOJIEKYIISIPHO-
KHHETHUYECKOU Teopuu. bpoyHoBckoe
nskenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c4dc2
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Xapaxkrtep IBHKEHUS U B3AUMOAECHCTBUS

32 yacTHUL BeulecTBa. Moienu CTpoeHus ra3os,
KUIKOCTEH U TBEPABIX TEI
33 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuast ABoraapo
34 Pewrenue 3a1au Ha pacueT KOJIMYECTBA
BEILIECTBA
35 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. llkana temneparyp Llenscus
36 WUneansusiii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
37 Peurenue 3a1au Ha OCHOBHOE ypaBHEHUE
MKT
AbcoioTHas TeMnepaTypa Kak Mepa CpeaHen
38 KUHETUYECKOMN aHepIr)HHsz:BnmeHHﬂpMOJII)eKyH. Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue MeHneneeBa-Knanelipona
39 Pemenue 3anay Ha ypaBHeHne MeHaeneena-
Knaneiipona
40 3axoH JlanpToHa. ['a30BbIE 3aKOHBI
JlabopaTopHas pabota «lccnenoBanue
41 3aBUCUMOCTH MEXAY NapaMeTpamMmu
COCTOSIHMSI Pa3pEKEHHOIO ra3a)
H3onporiecchl B €ambHOM ra3e u ux bubnuorexa [JOK
42
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
43 Pemrenue 3a1au Ha U30MpoLIECCH B
UJI€aTbHOM ra3e
44 BuyTpeHHss dHEeprus TEpMOJUHAMUYECKON bubnuorexa [IOK
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CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KonuuectBo Termnorel u padota. BuyTpenHss
SHEPTrUsi OJHOATOMHOTO UJEAILHOTO Ta3a

https://m.edsoo.ru/ff0c5952

Pemenue 3aa4y Ha pacueT BHyTpEHHEH

45
SHEPTUU
bubnnoreka [HOK
40 Buget Tetionepe A https://m.edsg).ru/ffOcScISG
57| Komweorno rennons api remmonepes biGiorera LIOK
AuaGaraiit mporiece https://m.edsoo.ru/ff0c5¢c36
48 Pemenue 3a1a4y Ha pacueT KOJIMYECTBA
TETUIOTHI
49 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnoreka [JOK
MPUMEHEHHE K H30IpoIieccamMm https://m.edsoo.ru/ff0c5efc
50 Pemenue 3a1a4 Ha nepBbIid 3aKOH
TePMOJTUHAMUKU
51 HeoOpaTtumocTs npo1ieccoB B mpUpoO/IE. bubnnorexka [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
59 [Ipunnun nevictus u KIIJ[ rernnoBoit bu6nmoreka [JOK
MalInHbI https://m.edsoo.ru/ff0c600a
53 Huxn Kapno u ero KIT/{
54 Pemenue 3agau Ha pacuer KII/] TeruioBsix
MaIIiH
55 DKosornyeckue npoOaeMbl TEIIO3HEPTeTUKH
56 O6o0maromuii ypok «MosexkyspHast bubnuorexa [JOK
¢dusrka. OCHOBBI TEPMOTHHAMHKI https://m.edso0.ru/ff0c6938
57 Pemenwue 3ana4 mo teme «MomnexkynspHas
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¢uznka. OCHOBBI TEPMOIMHAMUKI

KonTponbnas pabota no teme

bubmumorexa [IOK
58 «MonexynsipHas ¢puzuka. OCHOBBI https://m.e dS(EfJ.ru /0650
TEPMOTUHAMHUKI
59 [TapooGpa3oBanue U KOHIEHCAITHS. bu6mmoreka [IOK
Vcniapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
60 AOconroTHAs 1 OTHOCHTEJIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3ayXxa. HachlleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
61 amMopQHbIe Tena. AHU30TPOIHS CBOWCTB bubnuorexa [JOK
KpucTayuioB. XKukue KpucTanibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
62 [InaBnenue u kpuctamuzanus. Y qenbHas bu6mmoreka [IOK
Teruiora riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
63 VYpaBHeHHe TEMI0BOro O6amaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
64 Pemenue 3a1a4 Ha ypaBHEHHUE TEIIOBOTO
OanmaHca
65 DnekTpusanus Tel. DIEKTPUUECKUH 3aps. bubnmnorexa [JOK
JIBa BUJIa 2IIEKTPUUYCCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKU U
66 H(I))nynliIOBoz[HIfKH. 3aK(l:))H COXpaHEHHUs Bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
JIEKTPUUYECKOTO 3apsizia
67 B3anmopeiictBue 3apsanoB. 3akoH Kyona. bubnnorexka [HOK
ToueuHbIi 3JEKTpUYCCKUI 3apsi/T https://m.edsoo.ru/ffOc6ce4
68 Pemenue 3anau Ha 3akon Kynona
69 Hanpspk€HHOCTD 27EKTPUUYECKOTO MOJIS. bubnuorexa [IOK
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[IpuHUHMI CyNIEPIO3UIIUU IIIEKTPUUECKUX
nojei. JIunuu HanpsKEHHOCTU

https://m.edsoo.ru/ff0c6df2

70

71

72

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
ITorenmman. Pa3HocTh MOTEHIINAIOB
[IpoBOHUKY U TUATEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JusnekTpudeckasi HpOHUIIAEMOCTh

OnektpoémkocTh. Konaencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

73

74

75

Peenue 3a1a4 Ha pacyeT 3JIEKTPOSMKOCTH
KOHJICHCATOpa

DNeKTPOEMKOCTH IMIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHACHCAaTopa
Jlaboparopuas padota "U3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

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

76

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJIBLHOTO amnmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHEe FIEKTPOonprudopoB

77

DNeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuia
toka. Hanpsixenue. ConporuieHue. 3aKoH
Oma 1t yyacTka 1enu

78

79

Pemenue 3aga4d Ha PaCUCT XapaKTCPUCTUK
QJICKTPHUYCCKOI'0 TOKa

ITocnenoBarenbHOE, apaIeNbHOE,
CMELIaHHOE COeTUHEHNE MPOBOHHUKOB.
JlaGopatopnas pabora «3yuenue

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0c74f0
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CMCHIAHHOTO COCAUHCHUA PE3UCTOPOBY

80

81

Pemenne 3aJa4 Ha 3aKOHbI
IIOCICI0BATCIIBHOI'O COCAMHCHNM A
IIPOBOAHHUKOB

Pemenne 3a7a4 Ha 3aKOHBbI IIapalICJIbHOT'O
COCAUHCHUA ITPOBOIHHUKOB

82

PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

83

84

85

Pemenue 3aa4 Ha pacueT paboOThI U
MOILHOCTH 3JIEKTPUYECKOTO TOKA

3axon OMa i OJIHOM (3aMKHYTO)

3J'IeKTpI/I‘-IeCKOI71 OcIIn. KOpOTKOC 3aMBIKaHHC.

Jlaboparopnas padota «HM3mepenne I/[C
HMCTOYHUKA TOKA M €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

Pemenue 3ama4d Ha 3aK0OH Owma JUIS TIOJTHOM
OCIH

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

86

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

87

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

88

89

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMeCcHas MpoBoAUMOCTh. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

DNEKTPUUYECKUH TOK B pacTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.

bubnmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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QHGKTpOJII/ITI/I‘ICCKaSI Jucconuranms.

DIIEKTPOJIN3
DNeKTpUUECKU T?K B rasax. ) Bu6morexa LIOK
90 CaMOCTOSTETbHBIN U HECAMOCTOSI TEIbHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DJIekTpUYeCcKre IPUOOPHI U YCTPOUCTBA, UX
91 HpaKTI/II)‘leCKOC HpI/];I)MeHSHI/Ie.}{_[pELBI/IHa Bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
92 O6006maromuit ypok «IeKTpOoIuHAMUKA» bubmorexa HOK
https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme
93 «Qnekrpocraruka. [TocTosHHBIM bubnnorexa [JOK
AIIEKTPUUYECKHUI TOK. TOKH B Pa3InYHbBIX https://m.edsoo.ru/ff0c8a8a
cpenmax»
94 [ToBTOpenue TeMbl «OCHOBHBIE NOJIOKEHUS bubnnorexa [JOK
MKT» https://m.edsoo.ru/ff0c8c56
95 Pewrenue 3ana4d Ha pacuer mapaMeTpoB bubnuoreka [IOK
HIeaIbHOrO Ta3a https://m.edsoo.ru/ff0c8f6c
96 Pemrenue 3a1au Ha mpuMeHEHNE YpaBHEHUE
COCTOSIHME HUJI€aJIbHOTO Ta3a K W30 Mpoleccam
97 [ToBTOpEeHME TEMBI «3aKOHBI TOCTOSTHHOTO
TOKa
08 Pemenwue 3anay Ha 3akon OMa a7is yyacTKa
Lenu
99 Pemenne 3amay Ha 3akod OMa [UIS IOJTHOM
Lenu
100 Hrorosast koHTpobHAs paboTa
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Ob6o06maromee noBTopenue Kypca ¢puszuxu 10

101 1
KJjacca
102 HrtoroBoe 3austie 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

JI:;-)H Tema ypoxa Beero Konrpoabubsie  IlpakTuueckue  00pasoBaTejbHbIe
padoThbI padoTbI pecypcsl
[TocTostHHBIC MATHUTHI ¥ UX B3aMOJICHCTBUE.
1 MarnutHoe noje. Bekrop MarHI/ITH(f[ﬁ 1 bubnrorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHUM MarHUTHON MHTyKITUU
5 Penrenue 3aa4 Ha pacueT MOAYJIS BEKTOpa 1
MarHUTHOW WHYKIIUU
MarauTHOE 1oJe MPOBOJHUKA C TOKOM.
3 OmneiT DpcTena. BB;)HMOieﬁCTBHe 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
4 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJISI KATYILIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA IPOBOJTHUK C
5 tokoM. Cuna Amnepa. JlaGopaTopHas paborta 1 1 bubnnorexa [JOK
«HccnenoBanue NeMCcTBUA OCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
6 Pemenue 3anay Ha cuiny Ammnepa 1
efCTBHE MAarHUTHOTO TTOJISI Ha JIBHIK cs
7 3ﬂap51>KeHHy}0 yactuiy. Cuna HopeHuzm o 1 bubnuorexa LOK
https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopeniia
8 Pemenwue 3ana4 Ha pacuet cuibl Jlopenna 1
DnekTpoMarHuTHas HHAyKIHs. [ToTok
9 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM
uHayKkun dapazes
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10

Pemenue 3a1a4 Ha 3aKOH JIEKTPOMarHUTHOU
UHAYKIIH

11

12

13

Jlaboparopnas padota «Vccienoanue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHIAYKIUW>

NuaykTuBHOCTG. SIBIEHNE CaMOMHAYKLIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
T0JIL KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJie

Pemenue 3amay Ha pacdeT SHEPIrUunu
QJICKTPHUUICCKOI'O U MArHuTHOI'O noJsen

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka IIOK
https://m.edsoo.ru/ff0ca600

14

TexHu4eckue ycTpoucTBa U UX IPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHUThI,
NIEKTPOABUIaTENb, YCKOPUTEIN
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAs II€Yb

15

16

17

O6o6maromuii ypok «MarauTHoe mode.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

KOHTpOJ’ILHaﬂ pa60Ta 1o TeMe «MarauTHoe
ITI0JIC. QHGKTpOMaFHI/ITHaﬂ WHAYKOHUA»

CB00OOIHBIE MEXAaHUYECKHE KOICOaHUS.
IMapmonnueckue konebanus. YpaBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnmorexa LIOK
https://m.edsoo.ru/ffOcaf06

18

Pemenue 3a1a4y Ha pacueT XapaKTepUCTUK
rapMOHUYECKUX KOoeOaHun

19

20

Pemenue 3anad Ha ypaBHEHUE
TapMOHUYECKHUX KOJIeOaHmi

Jlaboparopnas padota «lccrnenoanue
3aBHCHMOCTH TIEpHO0/ia MAJIbIX KoJeOaHui

40


https://m.edsoo.ru/ff0ca150
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rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpy3a»

21

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UJ€aTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMHU
KoJe0aHusIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

22

23

24

Pemienue 3a1a4 Ha pacyeT XapaKTEPUCTUK
K0J1e0aTeIbHOI0 KOHTYpa

®opmyna Tomcona. 3aKOoH COXpaHEHHUS
SHEPTUU B UI€aJIbHOM KOJIe0aTEIbHOM
KOHTYpe

Pemenue 3anay na popmyny Tomcona

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

25

IIpencraBneHne o 3aTyxaromuX KojJeOaHUsX.
BbiHyXI€HHbIE MEXaHUYECKUE KOJICOAHMUS.
Pe3onanc. BeinyxeHHbIE
OJICKTPOMArHMTHBIC KoJie0anus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

26

27

28

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTY/HOE U JEHCTBYIOIIEE
3HAQ4YE€HHE CHUJIbI TOKA U HAIIPSKEHUS

Pemenue 3ana4 Ha pacueT XapaKTEpUCTUK
IIEPEMEHHOT0 TOKa

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHne IeKTPUIECKON SHEprUn

bubmmoreka IIOK
https://m.edsoo.ru/ffOchd34

29

VYCTpoiCTBO U MPAKTHUECKOE TPUMEHEHHE
AJIEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKa, JTMHHUH 3JIeKTponepeaayd

bubmmoreka [IOK
https://m.edsoo.ru/ff0cc324
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DKOJIOTMYECKHE PUCKHU IIPU ITPOU3BOJICTBE

30 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
31 pacnpoctpanenus. [lepuon. Ckopocth Bu6muotexa [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
32 Pemenue 3aa4y Ha pacueT XapaKTepUCTUK
MEXaHUYECKUX BOJIH
33 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnuorexa [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
34 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTh. IlIkana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
35 [TpuHIUIIBI PAAMOCBSI3U U TEICBUICHHUS.
PazButue cpencts cBsa3u. Paguonokanus
bu6nmorexa LIOK
36 KonrtponbHas padorta «KonebaHus 1 BOJTHBD) https://m.edsoo.ru/ff0cc6fs
[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B
37 OII[)HOPOJIHOﬁ cpeﬂr:a. queqlli)mﬁ HCTOYHUK bubmmorexa [OK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS CBETA.
38 HOETpOGHI/IC M300paKeHUH BTEJ'IOCKOM bubnuorexa LOK
https://m.edsoo.ru/ff0cd4e0
3epkaie
39 Pemienue 3a1a4 Ha 3aKOHBI OTPAXKEHUS CBETA
[Ipenomnenue ceera. [lonHOe BHyTpeHHEE
40 OTI;an(eHI/Ie. [IpenensHbIii yroa Hi,)TIII){OPO Bubmmorexa HOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaXKEHUs
41 Pemrenne 3a1a4 Ha 3aKOHBI TPEIOMIIEHUS
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CBCTa

42 JlabopaTopHas paborta «3mepeHnue bubmuorexa [JOK
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHne n300pakeHUid B JIMH3E. bubmuorexa [IOK
43 .
dopmyiia TOHKOM JMH3BI. Y BEJTHUCHHE JIMH3bI https://m.edsoo.ru/ffOcddle
44 Pemienue 3a1a4 Ha MOCTPOECHUE U300PAKECHHUS
B COOMpAroIIe JInH3e
45 Pemenue 3a1a4 Ha MOCTPOCHHUE N300pAKEHUS
B pacceuBarollei JIMH3e
46 Jlaboparopnas padota «lccrnenoanue
CBOMCTB M300pakCHUI B JIMH3aX)
Hucnepcus ceeta. CiiokHbII cocTaB 0€10ro
47 ceeta. L[er. JlabopaTopHas pabora
«HabmoneHne nucnepcun cBeTa»
48 Wntepdepennms ceera. Audpakius cera. Bbu6mmotreka [JOK
JudpakunonHas penérka https://m.edsoo.ru/ff0ced22
49 Pemenue 33a1a4u Ha pacyer mapamMeTpoB
TG PAKIIMOHHON pelIeTKH
0 [TonepeunocTh cBETOBBIX BOJH. [lonspuzanus bubmuoreka [IOK
> cBeTa https://m.edsoo.ru/ff0cf02e
51 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBHSI X 0€3011acHOTO IPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM
52 MI;X&HII/-IIKI/I. pHOCTynaTLI CHEIUAIBHON TeopHuu Bubmmorexa HOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEJILHOCTH
53 Pemrenue 3aa4 Ha MOCTYNNATHI CHIEIUATBHOM

TCOpHUU OTHOCUTCIIbHOCTU
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OTHOCUTEIBHOCTh OOTHOBPECMCHHOCTH.

bubnunorexa LIOK

52 3amMeyieHHEe BPEMEHU M COKPAILICHNE JITHHBI https://m.edsoo.ru/ffOcfad?2
DHEprusi 1 UMIYJIbC PEISATUBUCTCKOM

53 ‘-IaCTII)/II_[BI. CBSI3By MaC(II)LI C DHEprueu u bubmorexa HOK

https://m.edsoo.ru/ff0cfc68

UMITYJTECOM. DHEPTHsI TOKOS

54 Pernrenue 3agad Ha 3aKOHBI CIIELIUATIBHON
TEOPUH OTHOCUTEIHHOCTH

55 KontponbHas padota «Onruka. OCHOBBI bubmuorexa [IOK
CIENUAIBHON TEOPHUH OTHOCHTEIBHOCTI https://m.edsoo.ru/ffOcf6f0

56 ®oronsl. opmyina [1nanka. Dueprus u Bbu6motreka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfel6

57 OTtkpsiTHE U uccaenoBanue Gpororddekra. bubnnorexa [JOK
Omnsitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl portodrddexra. YpaBHeHHE

58 BﬁHmTegl)Ha L[H(Eq&)oma@(;ema. «Kpacnas bubmrorexa LIOK

https://m.edsoo.ru/ff0d015e

rpanuna» Gotordpdexra

59 Pemenue 3a1a4 Ha ypaBHeHHEe DUHIITEHHA
st potorddexra

50 Pemenue 3a1a4y Ha pacueT KpacHON TPaHUIIbI
dboTorddexra

61 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuoreka [{OK
XuUMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPaKTUYECKOe

62 MpUMeHEeHHE: (POTOIIEMEHT, (OTOAATIHK,
CoJIHEUHas OaTapesi, CBETOIUO]]

63 Pemenue 3amau mo teMe «DI€MEHTEI bubnunorexa LIOK

KBAHTOBOU OIITUKN)

https://m.edsoo.ru/ff0d0302
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Monens atroma Tomcona. OnbITEI

64 Pezepdopaa mo paccessHUIO 0-4aCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MozieIb aToMa
bubnunoreka LIOK

05 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GOTOHOB MpH

66 nepg;oz[e aToma ¢ og:{oro y(Ib;OBHﬂ BHGII))FI/II/I bubnrorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl ciekTpos
BosinoBble cBoiicTBa yactul. BonHsl ne
67 Bpoiins. KOpHyCKYHﬂpHO-BL(I)HHOBOﬁ ,Z[ﬂyaJ'II/ISM. bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHY)KJCHHOE U3JTy4yeHHE
OTKpbITHE paInOaKTUBHOCTU. OTBITHI
68 Pe3erl):)(bopz[§ nﬂo OTIPE/ICIICHUIO COCTaBa brbmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaZliOAKTUBHOTO U3JTyYCHUS
CoiicTBa anb(a-, 6era-, raMmma-u3ITydeHUsI.

69 Bnustare paguoakTHBHOCTH Ha JKHUBEIE
OpTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.

70 Anbda-pacnaa. DIeKTPOHHBIN 1 bubmmnoreka HOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
W3ITy4YCeHUE

7 Pemienue 3aa4 Ha HanMcaHue ypaBHEHUH
anb(a, 6eTa u ramMmma pacrnajoB

79 DHeprust CBA3M HYKJIOHOB B sijipe. S nepHble bubmuoreka [IOK
peaKIMH. https://m.edsoo.ru/ff0d1356

73 Pemrenue 3aa4 Ha siiepHbBIE peaKInN

74 Snepusriii peakrop. [Ipobnemsl,

MEPCICKTUBBI, SKOJIOTHYCCKUC aCIICKTLI
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https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

SIIEPHOMN YHEPIEeTUKH

Pemenne 3a/la4 Ha 3aKOH paluOaKTHBHOI'O

75 1
pacmana
DJyieMeHTapHbIe YacTUlibl. OTKPBITHE
MO3UTPOHA. MeTO bl HAOIIOICHUS 1
76 perucTpalmu JI€MEHTAPHBIX YaCTHII. 1 bubmuorexa [JOK
Kpyrusriii cton «DyHaameHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3anMoJieiicTBus. EquHCTBO (hr3mueckoi
KapTUHBI MUPA
77 Mertoapl HAOMIOACHUS U PETUCTPALTTH 1
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
78 B3auMoOACHCTBUA. EAMHCTBO u3nueckoit 1
KapTUHBI MUPay
79 Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 1
3BE3bI.
80 [ImaneTsl, X BUANMOE JBUKCHHUE 1
81 CoHeuHas cucTemMa 1
82 Comniie. ConHeyHasi aKTUBHOCTb. 1
83 Ncrounuk suaeprun ColtHIA U 3BE3]T 1
84 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. 1
3BE&3/1bI TJIABHOM TOCIJIEI0BATEILHOCTH.
85 3BE&3bI IIIaBHOM MOCIEI0BATEILHOCTH. 1
86 BHyTpennee cTpoeHue 3BE3.
CoBpeMeHHbIE PEACTABICHUS O
87 MPOUCXOKACHUH U 3BoJonK CoJIHLIA U 1

3BE3
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88

Muneunsiii [lyte — Hama I'anakTuka.

TTonoxxenue u nBuxxenne ConHIila B

89
lNanakTuke.

90 lamaktuky. YEpHbIE IBIPHI B SApaX TaJIaKTHK

01 Bcenennas. Pas6eranue ranaktuk. Teopus
Bousbiioro B3peiBa.

92 Teopus bombiioro B3phIBa.

93 PenukroBoe u3nydyenue. MeraranakTiuka

94 Hepemennsie nmpobieMbl aCTpOHOMUHT

95 KonTponbHas padota «21eMeHTbI
aCTPOHOMHH M aCTPODUIUKI»
O6o06maromuii ypok. Ponb dhusuku u

96 ACTPOHOMHUHU B S3KOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COITMATBLHON 1 dTUYESCKOM
cdepax IesITeTbHOCTH YeTIOBEKa
O6o06maromuit ypok. Posib u mecto pusuxu u

97 aCTPOHOMHH B COBPEMEHHOW HAyYHOM
KapTHHE MHpa
O6o06maromuit ypok. Poib puznueckoit

98 TeopuH B (HOPMUPOBAHUM MIPEICTABICHUN O
¢bu3nyeckoil kapTUHE MUpa
O6o06maromuit ypok. Mecto ¢puzndeckoit

99 KapTUHBI MUpPA B O0IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O
pupoe

100 PesepBHbIil ypok. MarautHoe noie.

3J'ICKTpOMaFHI/ITHaSI UHAYKIOUA
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PesepBubiit ypok. Ontuka. OCHOBBI

101 . 1
CIEIUATbHON TEOPUU OTHOCUTEIHLHOCTH
102 Pesepusiii ypok. KBanroBast ¢usuka. 1 Bu6muoteka [JOK
DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

®usuka. 10 knacc. ba3oblii ypoenb. YueoHuk. Mskues [.4., [Terpoa M.A., Ctenanos
C.B. u np.

®uswuka. 11 kmace. ba3oslii ypoBenb. Yueonuk. Msxkuies I.4., [Tetpoa M.A., YroibHUKOB
O.C. u ap.

Co6opnuk 3anau o ¢usuke. 10 kiace. 3adonorckuit A.A., Komuccapos B.®., IlerpoBa M.A.
Co6opnuk 3amau o ¢usuke. 11 kimacc. 3abonorckuii A.A., Komuccapos B.®., [lerpoBa M.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Kunematuka

OTHOCHUTENLHOCTh CKOPOCTEN (IBIMIKEHUE HABCTPEYY)
OTHOCHUTENLHOCTh CKOPOCTEN (IBIIKEHUE B OJHOM HAPABICHUH )
OTHOCUTEILHOCTH CKOPOCTEN (ABMKEHME MO yraoM 90 rpaiycoB)
IlepBas xkocMUYECKast CKOPOCTh

YckopeHue cBOOOIHOIO MaJieHNs Ha PA3JIMYHBIX BEICOTAX
bannuctuka. IloseT mynu

S~ E

Junamuka

HueprmansHas cucteMa oTcueTa
Bropoii 3axkon HeroToHa

Tperuii 3akod HproToHa

Bec Tema

3aKOH COXpaHEHUs UMITYJIbca
PeakTuBHOE NBIMKEHUE

3aKOH COXpaHEHMS SHEPTUH

3aKOH COXpaHEHUs YHEPTUHU (IPYKHUHA)
MoutHocTh

©oNoT~wh P

MonekynspHas ¢pu3uka

Jubddy3us B rase

Omnpit IlITepHa

TemmeparypHbI€ KA

JlaBiieHue rasa

3aBHCHMOCTh KHHETUYECKOH SHEPTUM MOJIEKYJI OT TEMIEPATYPhI
H3orepmuueckmii mpoiiece

M300apHkIii mpoliecc

M30x0opHEIHA TIpoliece

IIepBblii 3aK0H TEPMOAMHAMHUKH (M30XOPHBIN MPOLIECC)

10 IIepBblii 3aK0H TEpMOAMHAMUKH (M300apHBIN Ipolecc)

11. Ucnapenmne
12. HachbliieHHEbI ap

©WoNoTok~whE



http://fizikariv.ucoz.ru/cor10/otnositelnost_skorostej1.swf
http://fizikariv.ucoz.ru/cor10/otnositelnost_skorostej2.swf
http://fizikariv.ucoz.ru/cor10/otnositelnost_skorostej3.swf
http://fizikariv.ucoz.ru/cor10/pervaja_kosm.swf
http://fizikariv.ucoz.ru/cor10/uskorenie_nka_vysote.swf
http://fizikariv.ucoz.ru/cor10/polet_puli.swf
http://fizikariv.ucoz.ru/cor10/inercialnye_sistemy_otscheta.swf
http://fizikariv.ucoz.ru/cor10/zavisimost_uskorenija_ot_sily.swf
http://fizikariv.ucoz.ru/cor10/3_zakon_njutona.swf
http://fizikariv.ucoz.ru/cor10/ves_tela.swf
http://fizikariv.ucoz.ru/cor10/zakon_sokhranenija_impulsa.swf
http://fizikariv.ucoz.ru/cor10/reaktivnoe_dv.swf
http://fizikariv.ucoz.ru/cor10/zakon_sokhranenija_ehnergii.swf
http://fizikariv.ucoz.ru/cor10/zakon_sokhranenija_ehnergii2.swf
http://fizikariv.ucoz.ru/cor10/moshhnost.swf
http://fizikariv.ucoz.ru/cor10/dif_gaz.wmv
http://fizikariv.ucoz.ru/cor10/opyt_shterna.swf
http://fizikariv.ucoz.ru/cor10/shkaly.swf
http://fizikariv.ucoz.ru/cor10/davlenie_gaza.swf
http://fizikariv.ucoz.ru/cor10/zavisimost_kin_ehnergii_ot_temperatury.swf
http://fizikariv.ucoz.ru/cor10/animacija_izotermicheskij_process.mpg
http://fizikariv.ucoz.ru/cor10/animacija_izobarnyj_process.mpg
http://fizikariv.ucoz.ru/cor10/animacija_izokhornyj_process.mpg
http://fizikariv.ucoz.ru/cor10/pervyj_zakon_td1.swf
http://fizikariv.ucoz.ru/cor10/pervyj_zakon_td2.swf
http://fizikariv.ucoz.ru/cor10/isparenie.swf
http://fizikariv.ucoz.ru/cor10/nasyshhennyj_par.swf

13. 3aBHCHMOCTE JIaBJICHMS HACKIIIEHHOTO I1apa OT 00beMa
14. Kunenue

15. KpuTuueckoe coCcTosIHuE

16. KanwuisipHble siBIEHUS

17. AHM30TpONHNS KPUCTAILJIOB

DIIeKTPOIMHAMHUKA

3akon Kymnona
3amaun no teme "B3anmojaelicTsue 3apsiioB”

IIpuHIMO cynepno3ulMy IoJaeH

JIMHMN HAPSOKEHHOCTH DIEKTPOCTATHYECKOTO MOJIS

JIMHIY HAIPsHbKEHHOCTH OTHOPOJHOTO SISKTPHIECKOTO IO
JIMHMN HaIPSHKEHHOCTH DIIEKTPOCTATHYECKOTO MOJISI 3aPSI0B
[IpuHIIUI CYIIEPIO3ULIMU ITOJICH

SIByIeHNE BICKTPOCTATHICCKON MHIYKIIMH

DJIEKTPOEMKOCTE KOHJIEHCATOPa

©WoNoTk~wd k-
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http://fizikariv.ucoz.ru/cor10/zavisimost_davlenija_nas_para_ot_obema.swf
http://fizikariv.ucoz.ru/cor10/kipenie.swf
http://fizikariv.ucoz.ru/cor10/kriticheskoe_sostojanie_veshhestva.swf
http://fizikariv.ucoz.ru/cor10/kapilljarnye_javlenija.swf
http://fizikariv.ucoz.ru/cor10/anizotropija_kristallov.swf
http://fizikariv.ucoz.ru/cor10/zakon_kulona.swf
http://fizikariv.ucoz.ru/cor10/zadachi.swf
http://fizikariv.ucoz.ru/cor10/princip_superpozicii_polej.swf
http://fizikariv.ucoz.ru/cor10/silovye_linii.avi
http://fizikariv.ucoz.ru/cor10/linii_napr_odnorodnogo_polja.avi
http://fizikariv.ucoz.ru/cor10/linii_naprjazhennosti_zarjadov.swf
http://fizikariv.ucoz.ru/cor10/princip_superpozicii_polej.swf
http://fizikariv.ucoz.ru/cor10/javlenie_ehlektrostaticheskoj_indukcii.swf
http://fizikariv.ucoz.ru/cor10/ehlektroemkost_kondensatora.swf
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