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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (u3MKe HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanmpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

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

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 MO3HAHUS TIPU BBIOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

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

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHImaza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (DPU3HUKU C Pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKH M TEXHOJIOTUH, a TaKke 00CYKJIeHHsI TPO0JIeM paliiOHAILHOTO IPUPOIOIIOIb30BaHMS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OLEHKH, OCYLIECTBISETCS Y4YacTHUKaMH OOpa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB 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,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYaIlMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUs JTOJKEH M3y4daThbCsl B YCJIOBMSIX IpPEIMETHOro kaOuHeTa (U3MKU WIH 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.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YUEHHIO

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



dbopMUpOBaHKUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yIbTaTa U3Y4EHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 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 TEXHOJOTUH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAs MEXaHUKY, MOJICKYJIIPHYIO (PU3HKY, SJIEKTPOIMHAMHUKY, 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 Pa3IUYHBIX 3a7ad C SBHO 3aJaHHON (U3HUECKOU
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOILIECCOB, UX BIIMAHMS Ha OKPYKAIOU[YIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeueHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT 0 IO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTeMbl KoopauHaT. CloKeHHE MepeMEIICHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CHUIOMETp, JIBUXKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

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

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTATIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OpPOIICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

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



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX 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 CKOJIbXKEHUs U cuiia TpeHus nokos. Kosapdumument tperns. Cuna conpoTUBICHUS
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 IPAKTUYECKOE INPHUMEHEHHE: NOIUIMIIHUKH, JBUKECHHE
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 MOABEME U NAJCHUU.

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, BO3HHUKAIOIIMX B MPYXHHE 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 Tejla. 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 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

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

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJenu CTpOCHHS Ta30B, KMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

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

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS MJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJEaIbHOTO ra3a. Buzsl Temonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nedictBus terioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHUS. DKOJOTHUECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW HSHEpPIUM Tejla MPHU COBEPIICHUH pPAOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnpIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. YaenpHas TemoTa napooopa3zoBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONMS CBOMCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

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

KaJIOpUMCTP, TCXHOJIOTHNH IMOJIy4CHUA COBPCMCHHBIX MaTcpHraJioB, B TOM YHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OneKkTpu3anusl Tell. ONEKTpUYeCKHM 3apan. J(Ba BHIa JIIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsYKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUIIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHMS AJIEKTPUUYECKOro 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.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

ONEeKTpUYEeCKU TOK B pacTBOpAax M paciulaBax 3JIEKTPOJIUTOB. ODJIEKTPOIUTHUYECKAS
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
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBIIECHUS UWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

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

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  ANIEKTPOABMIKYIEH CHIBl HMCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

MesknpeamMeTHbIe CBSI3H

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

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeNHas ¢QyHKuMs, mnapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoze, auddysus, ocMoc, Termioo0MeH
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 TBEPHABIX TeJ, >KUIKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

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

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHHWE 3aKOHA COXPAHEHUS HUMILyJibca B TEXHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTPOCTaTHUECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3auMozaeiCcTBHE NOCTOSHHBIX MArHWTOB. MarHutHoe moJe.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWHHMNA MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MoIynb W HampaplieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DnEeKTpOMAarHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM MHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe siekTpudeckoe mojie. OJEKTPOABMIKYIIAs CWIA HMHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO NOJI KaTYIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

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

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JInHMM MHIYKUMYA MarHUTHOTO TOJIA.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS 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.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KO1e0AHU

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuil. IIpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPrUM B MJCATbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUe KojeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMAarHUTHbBIE KOJIeOaHMUs.

ITepemenHbIil ToK. CHHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeTbHONW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUI
MasITHHK).

HabGnronenue 3aryxaronux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc npu mocienoBaTeIbHOM COCIWHEHUN PE3UCTOpPa, KATYIIKM WHIYKTUBHOCTH M
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 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W JuMHA BOJHBL [lomepedHble W MpoONOJIbHBIC BOJHBL MHTepdepeHmuss u audpaxius
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, IpeJIOMIICHUE, TMoysipu3anus, audpaknus, wuaTepdeperims. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPE/IbI.

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

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpPaHEHHE TOMIEPEUHBIX U IPOAOIHHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJIeOaHMi.

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

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oenoro ceta. LIBerT.



ColOuparomue W paccewBalIIMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHIiuy ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJSL CKOPOCTH CB€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Paszpnen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hotodddekra. «KpacHas rpanuiay Gorodddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4yeckne yCTPOWCTBA M TPAKTHUYECKOe NpUMEHeHHe: (oTodaeMeHT, (HOTOomaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue n mornomenue GoTOHOB IpU MEPEXOE aroma ¢
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.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJbHbIA AaHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus cBA3M HYKJIOHOB B sijipe. 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! HaOIIOICHHS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

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

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIUX YaCTHUL.

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

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe M MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INTAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 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 nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

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

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

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

Habmronenus B Teneckon Jlynsl, mnanet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTuKH, OWOIIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (YHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOIHBIE SJIEMEHTAPHBIX (YHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
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
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHANA DJIEKTPOIEpenad, TeHEpPaTop MEPEMEHHOTO TOKA, JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOILIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpecax TIpa)KJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNMCKOI IpaX1aHCKOW UAEHTUYHOCTH, ATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ISATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

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

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP Oymaymien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATEIbCKYIO JIEATENbHOCTh MHAUBHUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATh 1SN JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTCPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIbTATOB LIEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYaAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PeIlIeHHUs 3aa4
(GU3UYECKOTO COMIep KaHusl, TPUMEHEHHUIO PA3IUIHBIX METO/I0B ITO3HAHMS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIPETAIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3aHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOMy4YEHHBIE B XOJE€ pEUICHHs 3aJadyd pPe3yJbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIICHUS.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCMOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ ITOCTHUIKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACHPENCNISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHUs] Pacu€THBIX M KAaYeCTBEHHBIX 3aJlay, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH  (PUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

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

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

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

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUYECKUHN 3apsi]l IPU pELICHUN
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUJAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHUU
(oxJ1aXx1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECH CALUS, NIABJICHUE, KpUCTAILIIN3aIus,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE IABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHHE, UCIOJB3Ys (U3MYECKHUEe BEIMYMHBI: KOOpAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPrHs, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCThb; IpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONKCBHIBATh M3Yy4YCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KO3(pQUIHMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCBHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYCHHS M €IUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYIEPIIO3ULIUN CHJII, TIPUHITUI
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBhIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUUECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
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 CITIOCOO W3MEPEeHWs] M HWCIOJIb30BaTh W3BECTHBIE METOJBI OICHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEIWYMH B BHJE TaOIHI] M TpadUKOB, JeIaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJyY€HHOTO 3HAaUeHUS (PU3NUECKO BEIHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIENOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH pPEUICHWH Y4eOHBIX 3aJad COBpPEMEHHbIe HMH(OpMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB 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 OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelesiaTh OO0f3aHHOCTH W IUIAHUPOBAaTh JIEATENILHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

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

JIEMOHCTPUPOBATh HA MPUMEpaxX poJib 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;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIeNIel: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U 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, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsij, Cuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MarHUTHOTO TOJeH, Mepuoj] U 4YacToTa KojeOaHUil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETUYUHY C JPYTUMH BEJTUUYNHAMM;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbCc (OTOHA, TMEPHOJ IOoJypaclaga, SHEprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIB], YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAU3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccOBOI'0 4McClla, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmazna, Ipu 3TOM pa3iIudarb
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, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb 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
MOTPELTHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUUH C UCTIOJIb30BAaHUEM IPSIMbIX U3MEPEHUMN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30MaCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUEecCKOW MOJENbI0, HCHOb3Ys
¢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 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

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

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH W TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HHU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3UKE B IOBCEJHEBHOM JKU3HM JUIs
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpYIIIE C BBIMOJIHEHHEM PA3IUYHbBIX COIMANBHBIX pOJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiaTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

BocnuTareabHbIH NOTEHHHMAJ IpeaMeTa O0ECIEYMBAECT pEATM3ALUI0  CIETYIOINX

IEJIEBBIX MPUOPUTETOB BocriuTanus odOydaronuxcst COO:
1) PazButue hopmMupoBaHus OCHOB POCCUHUCKON IPa)IaHCKOH MACHTUYHOCTH, YYBCTB TOPJOCTH
3a cBOIO PonuHy, poccuiickuii Hapoa W uctopuro Poccum, ocCo3HaHMSI CBOEM 3THUYECKOW U
HAIIMOHAJIFHOW TMPUHAJICKHOCTH; HEHHOCTH MHOTOHAIIMOHAIBHOTO POCCHHCKOTO OOIIEeCTBa;
T'YMAaHUCTHUYECKUE U JEMOKPATUYECKUE [IEHHOCTHBIE OPUEHTALUY;
2) Pa3zButue GpopMHUpOBaHUS IETOCTHOTO, COUATLHOTO OPHEHTUPOBAHHOTO B3ITJISA HA MUD B €TO
OpPraHUYHOM EAMHCTBE U Pa3HOOOpa3Uu MPUPOIbI, HAPOJOB, KYIBTYP U PEIUTHIA;
3) PasButue QopmMHpOBaHUS YBAKHTECIHLHOTO OTHOIICHHS K HWHOMY MHEHUIO, HCTOPUU H
KYJIBTYpe APYTUX HApPOJOB;
4) Pa3Butue hopMHUpOBaHHS HAYAIBLHBIX HABBHIKOB aJaNTallM¥ B JUHAMHYHO MU3MEHSIOMIEMCS U
Pa3BUBAIOILIEMCS MUPE;
5) Pa3zButue MOTHBOB yueOHOM! AESITEIbHOCTH U (POPMUPOBAHUS JTUUHOCTHOIO CMBbICIIA YUECHUS,;
6) Pa3BuTHE CaMOCTOSTENILHOCTH U JIMYHON OTBETCTBEHHOCTH 32 CBOM MOCTYIKH, B TOM YHCIIE B
MH(OPMAIIMOHHON JI€ATENbHOCTH, HAa OCHOBE IIPEICTaBICHUM O HPABCTBEHHBIX HOPMAX,
COLIMANILHOM CIIPaBEIIIMBOCTU U CBOOO/IE;
7) Pa3Butue popMupoBaHHS YCTETHUECKUX MOTPEOHOCTEH, IIEHHOCTEH U YyBCTB;
8) Pa3BuTHE OJTUYECKHUX UYBCTB, JIOOPOXKENATEIbHOCTH M HSMOIMOHAIBHO-HPABCTBEHHOM
OT3bIBUUBOCTH, IOHUMAHHUS U CONIEPEIKUBAHUS YYBCTBAM JIPYTUX JIFONIEH;
9) Pa3zBuTHE HABBIKOB COTPYIHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMHU B PAa3HBIX COIMAIBHBIX
CUTYallUsIX, YMEHUH HE CO3/1aBaTh KOH(MIMKTOB M HAXOIUTh BBIXO/BI U3 CIIOPHBIX CUTYaIUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hgpijll()nféeliia;i.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa 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. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC

No Kosau4yecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE

w/n Tema ypoka Beero Konrpoabusie  IIpakruueckue  00pasoBaTebHbIe
padoTbI padoTbI pecypcbl

1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmumoreka [IOK
METO/IbI TIO3HAHMS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu

2 COBpPEMEHHOM i)aquoﬁ K(zpsnmz MHpa, B 1 Bubmiorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE 1 Brbmiorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnnoreka [JOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOcUTENbHOCTH [ anues.

8 ngp;II/IaHBHBIe cucreMsbl orcueTa. [lepBrlii 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA

9 Macca tena. Cuia. [lpuHnun cynepno3unuu 1 bub6nuorexa [IOK

cuit. Bropoit 3akoH HeroroHa st

https://m.edsoo.ru/ff0c3be8
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MaTepHAIIbHON TOUKH

10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
Tsokect. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna yupyroctit. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koagduument tpenuns. Cuna
13 conpOTiBneHI/m Hpql)/l(bI[BLII/I)KCHI/II/II) Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHITBI. bu6mmoreka [IOK
[Tne4o cuibl. Y caoBUsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBbI
15 MaTepualbHbIX ToOUeK. IMIynbc cuibl. 3aKOH bubnnoreka [JOK
COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetnaeckas
16 JHEprus MaT:;)PIaJ‘IBHon Touku. Teopema 00 bubamorexa IOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubnuotexa [JOK
npyxuHsbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHMambHBIC U HETIOTEHITUATBLHBIC CHUJITBI. BuGmmorexa LOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHEPIrUun

https://m.edsoo.ru/ff0c478c
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CHCTEMBI TC/. 3aKOH COXpPaHCHUMA
MEXaHU4YeCKOM OHCPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

bubmuoreka [JOK

19 SHEPIUU Tejia Ha IPUMEPE PaCTHKCHHUS https://m.edsoo.ru/ff0c3f76
PE3UHOBOTO JKT'yTa
Kontponbhas pabota no teme «Knunemartuka.
20 I[I/IHaf/II/IKa. 3aII<)0HLI COXpaHEeHHUS B Bubmorexa LIOK
https://m.edsoo.ru/ffOc4b74
MEXaHHUKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHHETHYECKOW TCOPHH. BpOYH}(I)BCII)(OS bubmorexa LIOK
https://m.edsoo.ru/ffOc4dc2
neuxenue. duddysus
99 Macca monekyn. KonnuecTBo BemiecTsa. bu6mmoreka [IOK
[TocrosiHHas ABoraapo https://m.edsoo.ru/ff0c3f76
XapakTtep ABUKEHUS U B3aUMOJICHCTBUS
23 qacpmu Biliecma. Mopenn CTpI(I)eHI/IH rasoB bubmorexa [JOK
. < ’ https://m.edsoo.ru/ff0c3f76
KUJKOCTEH U TBEPIBIX TET
24 HNneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBuerne MKT https://m.edsoo.ru/ffOc4fde
o5 Tennosoe paBHOBecue. TeMmiieparypa u eé€ bubnuoreka [IOK
n3mepenue. lllkana remneparyp Llenbcus https://m.edsoo.ru/ff0c3f76
AOcotoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS bubnuotexa [JOK
MoJieKyJ. YpaBHeHue MenesneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
bu6mmorexa [IOK
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI https://m.eds00.ru/ffOc3f76
28 M3onpornecchl B H1€anbHOM Tra3e u ux bu6nmoreka [JOK
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rpaduyeckoe mpeacTaBICHHE

https://m.edsoo.ru/ff0c570e

JlaboparopHas pabota «MccrnenoBanue

29 3aBHCUMOCTH MEX1y IapaMmeTpaMu Bubmorexa IOK
https://m.edsoo.ru/ff0c3f76
COCTOSIHUS Pa3peKEHHOT0 Ta3a
BHyTpeHHsis sHEprusi TepMOIMHAMUYECKOM
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUS. bu6mmoreka [IOK
KonngecTBo TeruioTsl u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UACATBHOTO ra3a
31 Buapl Teronepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY aenpHas TEMIOEMKOCTD BEIIECTBA.
32 Kgmzmecmo TEIUIOTHI IPU Tzllmonepez{aqe. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIii poliiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs npoiieccoB B IpUpoOeE. bubnuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6mmoreka [IOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
3 Hie Kapro m ero KI1JL https://m.edsoo.ru/ff0c3f76
37 DKoJornyeckre npoodaeMbl TEII0OHEPTeTHKU bubmorexa IOK
https://m.edsoo.ru/ff0c3f76
38 O6o06matomuii ypok «MonexynspHas bubnuorexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHUKID https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme BuGmiorexa LIOK
39 «Momnekynspaas pu3uka. OCHOBBI

TEPMOANHAMHKH)»

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3oBanue u KOHICHCALIMSL.

bubmuorexa [JOK

40 VciapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuoreka [JOK
BO31yxa. HacelleHHbI# nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubmuorexa [JOK
KpHUCTaIoB. JKuaKkue KprCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [LraBnenue u kpuctan3anus. Y gAejabHast bu6mmoreka [IOK
TeruioTa tiasieHus. CyonuMarus https://m.edsoo0.ru/ff0c6708
bu6mmorexa [IOK
44 ¥paBHeitie TeILI0Boro bazarica https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnnoreka [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I)DJIYH;[OBOI[HI/?KI/I. 33.;5H COXPaHEHHUS Bubmorexa IOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubnnorexka [JOK
ToueuHbIN MEKTPHUUSCKHIA 3apsi/] https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 Hpniunn cynepnosnug)n IEKTPUICCKUX bubmmoreia LIOK
. . https://m.edsoo.ru/ffOc6df2
noJiel. JInauu HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOoCTaTHUECKOTo MOJsl. bubnmnoreka [JOK
TTorennmain. PasHOCTb HOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHHKY M TUIJICKTPUKH B
50 3JIIZKTpl(I)CTaTqu)ICK0M Holjle. bubmorexa IOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
51 Onexktpoémkoctb. Konnmencarop bubnmuotexa [JOK
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https://m.edsoo.ru/ff0c7126

59 DJIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/IEHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopaTtopHas pabora "M3mepenue bubmuorexa [JOK

53 "
9JIEKTPOEMKOCTH KOHIEeHCaTopa" https://m.edsoo.ru/ff0c3f76
[IpuHIMI NECTBUSA U IPUMEHEHUE

54 KOH/IEHCAaTOPOB, KOIIMPOBAJILHOT'O armnapara, bubmumoreka [IOK
CTPYHHOTO MPHHTEPA. DIEKTPOCTATHYCCKAS https://m.edsoo.ru/ff0c3f76
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
DIEKTPUIECKUN TOK, YCIOBUS €T0

55 cymectBoBanus. [locrosunsii Tok. Cuiia bubnuorexa [JOK
toka. Hanpsbkenue. ConpoTuBieHue. 3aKoH https://m.edsoo.ru/ff0c3f76
Owma 1751 yyacTka 1enu
[TocnenoBarenpHOE, apaLIEIBHOE,

56 CMEILIAHHOE COEMHEHHE MPOBOIHUKOB. bubnuorexa [JOK
JlabopatopHnas pabota «3yueHre https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COeTMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO TOKA. bubnunorexa [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A7ist OJTHOM (3aMKHYTOM)
aneKkTpuueckoil enu. Koporkoe 3ambIkaHue.

58 Ha6o§aTopHaﬂ p1:160Ta «I/EMepeHHe S1C Bubmorexa IOK

https://m.edsoo.ru/ff0c7ae0
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
59 METAIIJIOB. 3aBUCUIMOCTh CONIPOTUBIICHUS bubnmnoreka [JOK

METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb

https://m.edsoo.ru/ff0c3f76
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DnekTpuueckuil Tok B Bakyyme. CBolicTBa

bubmuorexa [JOK

60 9JIEKTPOHHBIX ITy4KOB 1 https://m.edsoo.ru/ff0c3f76
ITomynpoBogHUKH, UX COOCTBEHHAS U
61 HpI/Il\}/;:fHaSI IrllpOBo;[HMOCTL. CaoiicTBa p—Nn- 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoAHIKOBBIC TPHOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax U
62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DJIEKTPOTUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUYECKHA T?K B razax. ) BuGmorexa LOK
63 CamocTosATENbHBIN U HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 npaKTquCKoe l'IpI/l:MeHSHI/Ie.};_IpI:lBI/IJIa 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTU
. bubmnoreka [IOK
65 Oo6o06maromuil ypox «IeKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuoteka [JOK
SIIEKTPHUYCCKHI TOK. TOKH B pa3TUUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas paboTa 1o 1 bubnuoreka [IOK
Teme "DIeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mno 1 bubnuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KoauuyecTBO 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Tema ypoka Kourposbuble IIpakTHueck Aara oOpa3oBaTesibHbIE
n/m Bcero p PAKTHHECKHE U3YYeHUS P
padoThbI padoTbI pecypcbl
ITocTosTHHBIE MATHUTEI U UX

1 B3anMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHON MHIYKIINH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUWU
MarauTHoO€e noJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aunmoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «3yueHue

3 MarHuTHOTO ITOJIS KaTYHIKI/Iy: 1 1 EH@I_HOTeKa HOK
TOKOMY ttps://m.edsoo.ru/ff0c98fe
JlelicTBE MAarHMUTHOTO ITOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha

5 JBUKYLITYIOCS 3apsSyKEHHYIO 1 bubnnorexka [JOK
vactuily. Cuna Jlopenima. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHa
DNeKTpOMarHuTHasT WHTYKITHUSI.

IIoTok BekTOpa MarHUTHOM

6 AHAYKIWH. 312)1C WHIYKIUU. 3aKOH 1 EH@I_HOTeKa HOK
> TeKTPOMATHHTHOM HETYKITHI ttps://m.edsoo.ru/ff0d1784
®Dapanes

7 JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK

«HccnenoBanue sSBICHUSI

https://m.edsoo.ru/ff0cal50
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SHGKTPOMaFHI/ITHOﬁ HUHAYKIUW

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DJIEKTPOMAarHUTHOE I0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuii ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHIYKIUSD)

KonTtponpsHast pabora o Teme
«MarHuTHoe 1oIe.
3HCKTpOMaFHHTHa$[ HHIAYKIOHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprun

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoinebaHui rpysa
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

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

14

KonebarenbHblit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIEOAHHUs B MJI€AIbHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820
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OJICKTPOMariMTHBIMU KoJIeOaHHUSIMU

®opmyna Tomcona. 3akoH

bu6mmoreka [IOK

15 COXpaHEHHUsI SHEPTUU B UJI€ATTbHOM https://m.edsoo.ru/ffoch9ca
K0J1e0aTEeIbHOM KOHTYpE — '
[IpencraBienue o 3aTyXaroUMX
K HUSIX. BBIHYXI€HHBI

16 MOGJ;Z?I?/I‘ICCKI/IC KOJ?IIC6J:':I(13{I/I}I. ) bubmorexa LIOK

https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHUTHbIE KoJieOaHus
IlepeMeHHBIN TOK.
CuHyconjaIbHbIN IEpEMEHHBIN TOK. BuGmuorexa LJOK

17 MOoIHOCTh MEPEMEHHOTO TOKA. https://m.edsoo.ru/ffochd34
AMIUTUTYIHOE U JEHCTBYIOIIEE — :
3HAUEHUE CUJIbI TOKA M HAMIPSHKCHUSI
Tpancdopmarop. [IpousBocTBo, BuGmmotexa LIOK

18 rrepefiatia i ot peonerme https://m.edsoo.ru/ff0d1784
AIEKTPUUYECKON SHEPTUU
YCTpoiCTBO U MPAKTHYECKOE

19 MIPUMEHEHHUE NEKTPUIECKOTO bubnunorexa [JOK
3BOHKa, TeHepaTopa MepeMeHHOT0 https://m.edsoo.ru/ff0cc324
TOKA, JUHUH AJIEKTpoIepeaay
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH. Bubmorexa [OK

20 KyzpTypa nernos30sanms . https://m.edsoo.ru/ff0d1784
AJIEKTPOIHEPTHH B TTOBCETHEBHOM
KU3HU
MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog. BuGmorexa [IOK

21 CKOpoCTE pacnpoCTpane i https://m.edsoo.ru/ffOcca54
JMHA BoJIHBL. [lonepeyunsie u — '
MIPOJI0JIbHBIE BOJHBI

29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmnorexa [JOK

3ByKa. Beicota Tona. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc
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:‘)J'ICKTpOMaFHI/ITHI)IC BOJIHBI, UX

bu6mmoreka [IOK

23 ceoifctBa i ckopocte. Llkara https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
TR — Bubmioresa LIOK
' https://m.edsoo.ru/ff0d1784
cBs3u. Paguonoxarus
o5 KoHntpoinbhas padora «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii KcTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuenin cnera. Mocrpocie BuGmorera LIOK
L https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
28 BHYTpPEHHEE OTpa’KeHUE. bubnnoreka [JOK
[penenbHBIA yroJ HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
I e ey B LOK
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
M dlocnetonamme enofers ubmorera LIOK
. https://m.edsoo.ru/ff0d1784
U300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 oenoro csera. L[Bet. JlabopaTopHas bubnmoreka [JOK
pabota «HabioaeHre aucrnepeuu https://m.edsoo.ru/ff0d1784
CBETa»
33 WNutepdepentius cera. Judpakmus bubnuorexa [JOK
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ceta. [{udpakuuonnas pemeérka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA Bubnorexa [IOK
35 1 yCIOBUA UX Oesonacoro https://m.edsoo.ru/ff0d1784
IPUMEHEHHS
['panub npUMEHNMOCTH
36 KJIaCCHUYECKON MEXaHHUKHU. bu6mmoreka [IOK
[MocTynatsl crieluanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEIBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
38 peIATUBUCTCKOM YacTullbl. CBs3b bu6mmoreka [IOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprusi NoKos
Konrtponbnas padora «OnTuka.
39 OCHOBBI CHIETIHAILHOM TeOpHun BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH
40 ®oronsl. opmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE
bu6nmoreka [JOK
4l %EEEZ??;KT& Ombrrer A. T https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE
42 OuHmreitHa i porodddexra. BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
HaBnenue ceera. OnwiTh I1. H.
43 JlebeneBa. XMHUYECKOE NEUCTBUE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHnueckue ycTpoicTsa u bubnuoreka [IOK
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PaKTHYECKOE MPUMEHEHHE:
¢doTorsieMeHT, POTONATIHK,
coJiHeuyHast barapest, CBETOIUO/

https://m.edsoo.ru/ff0d1784

Penrenue 3amau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOH ONTHKI» https://m.edsoo.ru/ff0d0302
o | Horem e Touwons O Bnsorea 10K
https://m.edsoo.ru/ff0d091a
yactuil. [[1anerapHas Mojenb atoma
bubmuoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noryomieHue GoTOHOB

48 IIPU [IEPEXO0/I€ aATOMA C OJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busipr https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATHOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd?2
PalMOaKTUBHOTO U3ITyYCHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3lydeHus. BiausHue bubnnorexka [JOK
PalMOaKTUBHOCTHU Ha KUBBIE https://m.edsoo.ru/ff0d1784
OpTraHU3MbI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3zotonsl. Anbga-pacnan. bubnuoreka [IOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacmaj. ["amma-usaydeHue
DHeprus CBs3U HYKJIOHOB B Anpe. Bubmorexa [OK

53 Snepublie peakuuu. SnepHbIit

peakTop. [Ipobraembl, TepCreKTUBHI,

https://m.edsoo.ru/ff0d1356
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9KOJIOTHYECKHUE aCIEKTHI IePHON
SHEPreTUKHU

OnemeHTapHble YacTUllbl. OTKpbITHE

MO3UTpOHa. MeTo 16l HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX

bubmuoreka [JOK

>4 sactuu. Kpyrieiit crox https://m.edsoo.ru/ff0d0e38
«DyHIaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3HYECKOI KapTUHBI MUPA
Bupg 3sé3nnoro neda. Co3se3nus,

55 SIPKHE 3BE3/IbI, TIJIAHETHI, X bu6mmoreka [IOK
BuauMoe aBrkenue. ConHeuHas https://m.edsoo.ru/ff0d1784
cucreMa

56 Comnne. ConHevyHast akTUBHOCTb. bu6mmoreka [IOK
Hcrounnk sueprun ConHia u 3831 https://m.edsoo.ru/ff0d1784
3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM

57 IIOCJIEI0OBATEIbHOCTH. BHyTpeHHEEe bubnnorexa [JOK
ctpoenue 38&31. COBpeMEHHBIC https://m.edsoo.ru/ff0d1784
MIPEACTABICHUS O IPOUCXOKACHUH U
sBostoninu CosHIa U 3BE3]

Muneunsii [1yte — Hama
58 Z]?E?KKGT;: .CI;IJ(;J}IIE);(ZHII}:JII;KTHM bubmiorexa LIOK
. : https://m.edsoo.ru/ff0d1784
I'anmaktuku. YEpHbIE ABIPBI B AIpax
TaJIaKTUK
Bcenennas. Paz0eranue rajakTuk.

59 Teopus boibioro B3peIBa. bubnuorexa [IOK
PenukroBoe uznyueHue. https://m.edsoo.ru/ff0d1784
MeraranakTuka

60 Hepermennsie npobiaembl bub6nuorexa [IOK
ACTPOHOMHH https://m.edsoo.ru/ff0d1784

61 KonTponbHast paboTa «1eMeHTbI bubnnoreka [JOK



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

ACTPOHOMHUU U aCTPOPUIUKID)

https://m.edsoo.ru/ff0d1784

O6o6matomuii ypok. Ponb puzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU,

bubmuoreka [JOK

62 TCXHOJ‘IOFEI‘ICCKOI/I, COLMAJIbHON U 1 https://m.edsoo.ru/ff0d1784
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa
O6o6matromuii ypok. Ponbs u mecto
63 ($U3UKK ¥ ACTPOHOMUH B 1 bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTHHE https://m.edsoo.ru/ff0d1784
MUpa
Ob6o06maromuii ypok. Poib
64 (bU3UYECKON TEOpUH B 1 bubnnoreka [JOK
(bopMHpPOBaHUH MPEICTABICHUI O https://m.edsoo.ru/ff0d1784
(bU3nIecKoil KapTHHE MUpa
O6o6maromuit ypok. Mecro
65 obuon pary compemenmine ) ubanorexa LOK
https://m.edsoo.ru/ff0d1784
€CTECTBCHHO-HAYUHBIX
MPEJICTaBICHUN O IPUPOJIE
66 PesepBHblil ypok. MaruutHoe nose. 1 bubnnoreka [JOK
DJIeKTPOMAarHUTHAS HHTYKIIUS https://m.edsoo.ru/ff0d1784
| mdmox Oms O | Busmorea 101
https://m.edsoo.ru/ff0d1784
OTHOCHUTEIILHOCTH
o | omttomen Ko o | Busmorea 101
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YEBHO-METOANMYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

— ®wusuka, 10 knace/ Mskumes [.51., byxosues b.b., Corckuii H.H. nmox penakiueit

[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemmenuey

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA
— ®wuswka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBemieHmey
— ®usuka. 10 knacc. bazoBelii u yriayonéunsiii yposuu. [loypounsie pa3paboTku
(Caypos 10. A.)
— CoOopnuk 3ana4 o ¢pusuke. 10-11 kmaccel. ba3oBeiii ypoBeHs. moxa penakiueit H. A.

[TapdhenTpeBoit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

— https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

— https://resh.edu.ru/



https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
https://resh.edu.ru/

