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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 ¢u3nke 0a30BOTO YypOBHS Ha YPOBHE CpEIHEro oO0Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUSI OCHOBHOMU
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOTro
npenmera «@u3uka» B 00pa3oBaTENbHBIX — opraHm3anusax —Poccuiickoii  Denepanum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke coorBeTcTByeTr
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMyd. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBIE Pe3YJIbTaThl OCBOCHUS Kypca (DPM3MKU Ha 0a30BOM ypOBHE, B TOM YHCIE
IpPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;
coJepkaHue yueOHoro npeamera «Ou3uKay 1o rogaM o0ydeHHUs.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KQ4eCTBE YIeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUH 00 OKpPY)KaIOIIEM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLIUN MJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Mcrnosib3oBaHue U aKkTUBHOE
OpUMEeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca pusuku 1711 YpoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOPBIE MOKHO pacCMaTpHUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP)KUT MaTephall U3 BCEX pa3fesioB (M3UKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana (U3n4ecKol HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUSL (PM3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMH M SKOJIOTUUECKHUMH TIPOOIEMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHUX M TEXHOJOTUYECKUX NPUIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sronocuzayuu pealn3yercs MOCPEICTBOM BBEICHHSA JIIEMEHTOB COZACPIKAHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOseMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUS MPoOIIeM PallMOHATIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (pU3UMKH Ha ypOBHE CpeIHEro o0Iiero oOpa3oBaHHs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
buznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOAX0 B Kypce (PM3MKM peamn3yercs Mpexae BCEro 3a CUYET
OpraHu3aluK 3KCIIEPUMEHTAILHOW NEATeIbHOCTH oOy4varommxcs. 1y 6a30BOro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUYEHHUECKUX NPAKTUYECKUX paboT. BrlaeneHne B ykazaHHOM IepeyHe J1abOpaTopHBIX PadorT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISCTCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieuynBacTCsl OBJIAJICHHE OOYYAIONIMMHUCS YMECHUSMHU IPOBOJUTH KOCBCHHBIC HM3MEPCHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH M TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME yIenseTcs PEelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUTSL PACYETHBIX 3371a4 TIPUOPUTETOM SIBJISTIOTCS 3a/1a4M C SIBHO 3aJIaHHOHN (DU3MYECKON MOJECIBIO,
MO3BOJISIIOIINE TMPUMEHATh HU3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KakK M3 OJIHOTO pasjena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX Pa3esioB. [ Ka4yeCTBEHHBIX 3a/1ay MPUOPUTETOM
ABISAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (PU3NYECKHX SBICHUM W TPOIECCOB B
OKpY’KaloIlel Xu3HH, TpeOyromue BbIOOpa (u3Mueckod MOAENW HJisi CUTyallud MpPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBaHusMu PIOC COO k MarepuanbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOrmiero o0pa3oBaHUs JIOJDKEH M3ydyaTbCs B YCJIOBMAX NMPEAMETHOro KabuHeTa (pU3MKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro LuKIiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (HU3MKE YYEHHYECKHX MPAKTHUECKUX paboT M JAEMOHCTPalMOHHOE
obopyoBaHue.

JeMoHCTpanmioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHITUTIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeYnBAaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe Mo
q)HSI/IKe KIIFOUEBBIX }IGMOHCTpaHI/Iﬁ A UCCICAOBAHUA HN3YYaCMBIX SIBJICHUH W mponeccos,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyIOBaHHE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs: B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1IabopaTOpHOro 00OpydOBaHUS JOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.



OCHOBHBIMU TEISIMU U3Yy4YeHUST (GU3UKH B 0OIIIEM 00pa30BaHUH SIBIISIOTCS

dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOydJalomuxcs K HAaydHOMY H3yYCHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAy4YHOM METOJe TMO3HaHHA H  (OPMHUpPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY>KAIOLINM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHUPOBO33PEHMS KaK Pe3yJbTaTa M3Y4YEHHs OCHOB CTPOCHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEeHUIl OOBSICHATH SIBICHUS C MCIOJIb30BAaHHEM (HM3MYECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTEeJIbCTB;

dbopMupoBaHHE TPENCTABICHUH O POMM (PU3MKM U PA3BUTHS IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

Joctuxenue 3THX Liejaed o0ecreunBaeTcsl pEIIeHHEM CIEAYIOLUX 3aJad B IIpPoLEecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus:

nproOpeTeHne CHUCTEMBbI 3HAHMH 00 OOmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUsAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, HIEKTPOJIMHAMUKY, KBAHTOBYIO (hpr3HKy
Y 3JIEMEHTHI aCTPO(U3HKH;

dopMupoBaHHE YMEHUH NPUMEHATh TEOPETUYECKHE 3HAHMA IS  OOBSICHEHHMS
¢u3nUecKuX SIBICHUA B MPHUPOJE M UIA NMPUHATHS MPAKTHUECKUX PEIICHWH B MOBCEIHEBHOU
KH3HU;

OCBOEHHE CIIOCOO0B PEIICHNS PAa3IMYHbIX 3a/1a4 C ABHO 33aHHON (PU3NIECKONH MOAEIBIO,
3a1a4, TOAPa3yMEBAIOLINX CAMOCTOSATEIbHOE CO3/aHHE (U3MYECKOH MOJENH, aJeKBaTHOM
YCITIOBHSIM 33]1a4H;

NOHUMaHHE (PU3NYECKUX OCHOB M TPHHIUIIOB JACHCTBUS TEXHHYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CaMOCTOSITENIbHOTO TJIAHWPOBAHUS M TPOBEJIEHHS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalMd HWHPOPMALUHU, OINPENCICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3JJaHME YCIIOBMH IUISi Pa3BUTHsS YMEHHUI NPOEKTHO-HCCIIEA0BATEIBCKON, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusydyenue ¢usuku (6a30BbIl ypoBEeHb) Ha ypOBHE CPEIHEr0 OOIIEro oOpa3oBaHMS
otBoauTcst 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIIO).



COAEP KXAHHUE OBYUYEHMUSA
10 KJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o mpupone. Hayunble MeToabl Mo3HaHUs OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MpoILIecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Qpu3M4ecKuX sIBIEHUN U npoueccoB. Hayunbie rumnote3sl. Ousnyeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Poip m mecto ¢u3uku B (QOpMHPOBAaHUM COBPEMEHHON HAay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBukeHHE. OTHOCUTEIBHOCTb MEXAaHHYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1

CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsSMOJMHEHHOoe ABMKeHHe. ['paduku 3aBUCMMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MepeMEIIeHUs] MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe nBwxkeHue. JIBWKEHHE MaTE€pUaIbHOM TOYKHM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHU4ecKkne ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: CITIUJIOMETP, JBUKEHUE

CHapsI0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6J'IIOIleHI/IC JABMOXKCHUA TCJIA, 6pOIJ_ICHH01"O noa yriioM K ropu3oHTy U TOPU30HTAJIbHO.



N3mepenue yckopeHHst cCBOOOIHOTO MaJ eHUs.

Hanpasienue CKOpOCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue  COOTHOLICHMS — MEXAY — HYyTSAMH,  HNPOMACHHBIMM  TEJIOM 324
IIOCJICZIOBATENIbHBIE PABHBIC IPOMEKYTKHM BPEMEHU IIPU DPABHOYCKOPEHHOM JIBWXXCHHH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLIManbHbIE CUCTEMBI
oTcuéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MaTepraIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckojibkeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koapounuent tpenus. Cuna conpoTUBIEHUS
IIPY JIBHKEHHUHM TENa B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABM)KEHHE a0COIFOTHO TBEPJOTO Tea.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1neuo cumbl. YcinoBus paBHOBecUs

TBEPAOIO Tea.

Texumueckne yCTpOfICTBa U MPAKTUYCCKOC TMPUMCHCHUC: TMMOAIIMNITHUKH, AOBHUKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEepLUHH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.
Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CnoxeHue Cul.



3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHUH.
CpaBHEHHME CUII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydeHne nBMXEeHHS OpyCcKa MO HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.
Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynsc MaTepuaibHON TOYKH (Tesa), CUCTEMBl MaTepUalbHBIX TOueK. IMIynbc cuibl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITYyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuinel. MOIIHOCTE CHIIBL.

Kunernyeckass sHeprus MarepuaabHOM TOukHu. Teopema 00 M3MEHEHMM KHUHETUYECKOU
SHEPruu.

[TorenunanbHas Heprus. [loTeHnanbHas 3Heprus ynpyro 1eopMUpPOBAaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIUAJIBHBIX CHJI C
H3MEHCHHEM MEXaHHISCKOMN SHEPTHUU CUCTEMBI TCIIL. 3aKkoH COXpaHCHUMA MEXaHUYECKOM OHCPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: BOJOMET, KONED, NPYKUHHBIN
IACTOJIET, JBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHNIMAIBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydeHnne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO TBYX OJMHAKOBBIX HUTSHBIX

MAasiTHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHMEM MEXaHMUYECKOW 3HEpPruu Teja Ha
IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka 1 TepMOIUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBmxkenue. uddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHUsS Ta30B, XUAKOCTEW U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pazmepbl moiiekyn. KosmmuecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISPHO-KUHETUUYECKONW TEOPHH
uIeabHOrO ra3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B uaeaibHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLIUE JIMCKPETHOE CTPOEHUE BellecTBa, ¢otorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mogpens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.
Monens, HIUTFOCTPUPYIOLIAs IPUPOLY JaBJICHHS ra3a Ha CTEHKH COCYZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

OnpeneneHre Macchl BO3/yXa B KJIAcCHOM KOMHATe Ha OCHOBE M3MepeHHH 00BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/TY ITapaMeTpaMu COCTOSHUS pa3pe:KEHHOTO ra3a.
Tema 2. Ocnosvt mepmoounamuru

TepMOI[I/IHaMI/I‘-ICCKaSI cucTEMa. BHYTpeHHSIH SHEPIUsa TepMOﬂHHaMquCKOﬁ CUCTCMBI U



crocobbl €€ wu3MeHeHus. KommdectBo TernoTel M paboTta. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJI€aJbHOTO Tra3za. Buupl Temonepenayu: TEMJIONPOBOJHOCTh, KOHBEKIIMS,
u3NydeHue. Y enbHas TeIoEMKOCTh BellecTBa. Konmn4yecTBo TemIoThl IpU TEIUIonepeaye.

[Tonstue 06 amgmabatHoM mpouecce. I[lepBblii 3akoH TepMoguHamuKu. [IpuMeHeHue
MIEPBOT0 3aKOHA TEPMOJAMHAMHUKY K M3omporeccaM. I padudeckas mHTeprperanus paboTs rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IC.
Tennosble MamuHbl. [IpyHIMIBL NelicTBUS TEMIOBBIX MalliuH. [IpeoOpazoBanus sHEpruu B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid mMammubl. Lukin KapHo n

€ro KOB(i)(bI/II_II/IeHT IIOJIC3HOI'O HeﬁCTBHH. OKOJIOTHYECKHE HpO6J’I€MBI TCILIOOHEPICTUKH.

TexHumueckne YCTPOIZCTB& U IPAKTUYCCKOC IPUMCHCHHEC. [IBUTATCIIb BHYTPECHHECTO
CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHIUITUOHCP.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja IPU COBEPIIEHUH DPAOOTHL: BBUIET NMPOOKHU U3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpezamnbte cocmosHuA eeuiecmea. Dazosvie nepexodbt

[TapooOpa3oBanue u koHaeHcanus. Vcnapenue u kuneHue. AGCOMOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTH BO3/yxa. HackimeHnnsiit nap. Y ienapHas TerioTa napooopa3zoBanus. 3aBUCUMOCTh

TEMIIepaTypbl KAIIEHHS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB KPUCTAJIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuansl. [lmaBieHne w Kpuctaum3anus. Y AelbHAs
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHUE TEIUI0BOro OajgaHca.

TexHudeckue yCTpOﬁCTBa H MPAKTUYICCKOC MPUMCHCHUC: TUTPOMETP U NICUXPOMCTDP,

KaJIOPUMETP, TCEXHOJIIOTMMU IIOJIYYCHHSA COBPCMCHHBIX MAaTCpuajioB, B TOM YHCIIC
HaHOMATCPpUAJIIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu



CBolicTBa HaCBIIIEHHBIX MapOB.

Kurnienre npu NOHWKEHHOM JIaBIICHHH.

CriocoObI H3MEpEHHSI BIAKHOCTH.

Habmionenne HarpeBaHus ¥ IUIaBICHHS KPUCTAJUIMYECKOTO BELECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HBMepeHI/IC OTHOCHUTEIBbHOM BIaKHOCTH BO3ayXxa.

Pa3nen 4. DaekTpoanHaMuka
Tema 1. dnexkmpocmamuxa

OnekTpu3anusi Ten. ONeKTpuueckuil 3apsa. JlBa Buga dIEKTPUUECKUX 3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 31neKTpUYEcKHil  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IIpuHumn cynepnosunuun

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MMOJIA.

PaGora cwun QJICKTPOCTATHYICCKOI'0  ITOJIA. ITorennman. Pa3HOCTP MHOTEHIIMAJIOB.
HpOBO)IHI/IKI/I " JUOJICKTPHUKHU B DJICKTPOCTATUICCKOM IIO0JIC. I[I/IQJICKTPI/ILIGCKaﬂ IMPOHUITACMOCTD.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOpA.

TexHuueckue YCTpOﬁCTBa U MPAKTUYICCKOC MMPUMCEHCHUC: SJICKTPOCKOII, SJICKTPOMETP,

DIIEKTPOCTATUYECKAsT  3allHUTa, 3a3eMJIGHHE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KOIMPOBAJIbHBIN allapar, CTPYHHBIN IPUHTED.

Llemoncmpayuu

YCTpolcTBO U IPUHLUIL JAECUCTBUSA JJIEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.
DIJIEKTPUYECKOE MOJIE 3apSIKEHHBIX TE.
IIpoBOIHUKY B ATIEKTPOCTATUYECKOM IIOJIE.
DJNeKTpocTaTUYeCKas 3alluTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.



3aBUCHUMOCTh BHGKTpOéMKOCTI/I INIOCKOI'0  KOHJACHCAaTOpa OT IUIomaad IIJIaCTUH,
pacCTodHuAg MCIKAY HUMHU U ﬂHBHGKTpHHGCKOﬁ IMPOHUITACMOCTH.

OHeprus 3apsyKEHHOT0 KOHJeHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmwvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JICKTPHUYECKOrO TOKA. MICTOYHHMKH TOKA.
Cuia Toka. [1ocTOSSHHBIH TOK.

Hanpsoxenune. 3akon Oma /11 y9acTKa IeIu.

SJIGKTpI/ILICCKOG COIIPOTUBJICHHC. Y aennHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJIGIIOBaTeJII)HOe, napaajiCjbHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHNKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37E€KTPUIECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nernu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCTDH COITPOTUBIICHUS] METAIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpPUMECHas MPOBOJUMOCTb TMOJIYHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax MW pacilaBaxX OdJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHu4ecKre yCTpOICTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAKyyMHBIH  JHON, TEPMHUCTOPBI W  (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSZKCHUS.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOIIAAU
MOIMICPCUYHOTO CCUCHUSA U MaTCpUalia.

CMemanHoe COCAUHCHUEC ITPOBOJHUKOB.



[Ipsamoe u3MepeHue 3EKTPOABMKYIIEH cuibl. KopoTkoe 3ambIKaHHE TallbBaHUYECKOTO
9JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUS.

3aBUCUMOCTh COMMPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPhIL.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps 1 IPOBOAUMOCTb BO31yXa.
OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
H3y4yeHne CMEIIaHHOTO COEAMHEHHS] PE3UCTOPOB.

H3Mep CHHC 3JICKTpOI[BI/DKYHIeI71 CHIJIbI HCTOYHHKA TOKa n €ro BHYTPCHHCTO
COIIPOTUBJICHUA.

H8.6J'IIO,I[CHI/IC QJICKTPOJIn3a.
MemnpenMeTmﬂe CBA3HU

N3yuenne kxypca ¢usumku 06a3oBoro ypoBHs B 10 Kilacce OCYyHIECTBISICTCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue  CUCTEMbl  ypaBHEHWH, JuHeiHas (QyHKkuus, mnapabona,
runep6oma, ux rpaduku 1 CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKLNU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUHUU Ha OCHU
KOOP/IMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mmexannueckoe ABUKEHHE B JKUBOM npupoze, Aupdysusi, ocMoc, TEIo000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaul, TEMJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB MW MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAsA Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TECII, JKUIKOCTEH H ra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoUallvsA, raJilbBaHUKaA.

TI'eoepaghus: BNaxKHOCTH BO3JlyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABHKEHHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B

TEXHUKE, MOAIINITHUKH, UCTIOJIb30BaHHE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM

XOJIOAWJIbHUK, KOHIUITHUOHEP, TCXHOJIOTUHU TMOJTYYCHUSA COBPCMCHHBIX MATCPpUAJIOB, B TOM YHUCIIC
HaHOMATCPUAJIOB, n HaHOTCXHOJIOTHH, OJICKTPOCTATUUCCKAA 3amlura, 3a3€MJICHHUC



ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTesIbHbIE MIPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBHME MOCTOSHHBIX MarHMTOB. MAarHuTHOE MoOJIE.
BekTop mMaruuTHON MHAYKUMU. [[puHIMT Cyneprno3ulMy MarHUTHBIX NoJIed. JIMHUKM MarHuTHOM
uHayKuy. KapTtuna muHui MarHUTHOW WHYKIIUU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oje MPOBOJHUKA ¢ TOKOM. KapTuHa JIHMHHMI WHIYKIIMA MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOAHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, €€ MoIoyiap M HampaBleHHE. JIBH)KEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne 9neKTpOMarHUTHOM MHAYKOMH. [IOTOK BEKTOpa MAarHUTHOM HWHIYKIUU.
DNEeKTPOABUKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BpreBoe QJICKTPHUYIECKOC IIOJIC. SJ'ICI(TpOI[BI/DKYH_IaSI CuJla HMHAYKIUK B IIPOBOJHHUKE,
ABVOKYHIEMCA MMOCTYMNATCIIBHO B OJHOPOJHOM MAarHuTHOM IT0JIC.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

Texumueckne yCTpOfICTBa U [PAKTHYCCKOC TMPHUMCHCHUC. TIOCTOSAHHBIC MArHHWTEI,
SJICKTPOMAIrHUThI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAA MMCYb.

Jlemoncmpayuu
OmnbIT DpcTena.
OTKJIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JInanm HHAYKOWH MarHuTHOI'O I10JIA.



B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.
Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.
SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.
IIpaBuno Jlenna.

3aBHCHMOCTD 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIbl MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKaA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.
Pa3pean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MexaHMUYecKue KoJjebaHus. [apMmoHuYeckue
kosnebanus. Ilepuon, uactora, amrmumryna u ¢asza konebanuid. IlpyXUHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKUX KojebaHuid. IIpeBpaiienue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblif koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HJICATbHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHMYECKUMU M 3JIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEAJbHOM KojeOaTeIbHOM

KOHTYpE.

[IpencraBiaenue o 3aryxaroumx KojeOaHUsIX. BbIHYXJEeHHbIE MeXaHUYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

ITepemenHbiil ToKk. CHHYCOWIAaIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W HOTPEOIEHUE DIEKTPUUYECKON SHEPrU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wucnoiab3oBaHuUs

SJICKTPOSHEPTHHU B MMOBCEOHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHHWE: JIIEKTPUYECKUH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu



HccnenoBanue mapaMeTpoB KosieOaTeIbHON CHCTEMBI (TIPYKUHHBIN I MaTeMaTUYeCKHUI
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHuu.
HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.
HaOnronenue pezoHanca.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMSL.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mocCenoBaTeIbHOM COSJAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOpA.

Monenb IMHUY 3JIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJIeOaHH rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanune INEPEMCHHOIO TOKa B 1EIIKM M3 MOCICIOBATCILHO COCIUMHEHHBIX
KOHACHCATOPA, KaTYIIKHU U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexannueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CKopocTh pacipocTpaHeHUs
U januHa BonHBL [lomepeunble W mpoaonbHbIE BONHBL MHTepdepeHmus u audpakius
MEXaHUYCCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

3H€KTpOMaFHI/ITHBI€ BOJIHEL. Y CJIOBHUSA HU3JTY4YCHUSA DJICKTPOMArHUTHBIX BOJIH. B3anmuasa
opueHTanus BekTopoB E, B, V B anmexkrpomarauTHOl BomHe. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)XC€HHE, IpeJoMIIeHue, Moisipu3anus, Aaudpaxaus, uHtepepeHuus. CKOpocTh

SJICKTPOMArduTHBIX BOJIH.

[IIkana 3JEKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE DJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE W
ObITY.

[TpyHLIMIIBI pagUOCBS3H U TeNEeBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuuyeckue yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuONpUEMHHUK, TEIEBU30D,

anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu



O0pazoBaHne U PaCIPOCTPAHEHUE MOMIEPEUHBIX U MPOJOIBHBIX BOJH.
KoneGmromieecs Te10 Kak HCTOYHHK 3BYKa.

HaGumronenne oTpaskeHus ¥ IPETOMIICHNS MEXaHUYECKUX BOJIH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIMTYAOW M YacTOTON
KOJIeOaHWIA.

WccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300pa)KCHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBbI yron MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CioxkHblIl cocTaB 6enoro cera. L{ser.

Cobupatonue U pacceuBaronue nUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE W
ONTHYECKasi cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAOIINX
nuH3ax. Popmysia TOHKOM JIMH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. HMutepdepenuus cBeTa. KorepeHTHblE HCTOUYHUKU. Y CIOBHS
HaOJIIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX

KOTCPCHTHBIX UCTOYHUKOB.

Hudpaxkus cBera. JudpakiuuoHHas pemeéTka. YcIoBHE HaONIOAEHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

HOJI}IpI/ISaI_II/ISI CBCTa.
TexHudeckue yCTpOﬁCTBa U TMPAKTHUYCCKOC TIPUMCHCHUC: OYKH, JIyIla, (I)OTO&HHapaT,
HpO@KHHOHHBIﬁ arrmapar, MHKPOCKOII, TCJIICCKOIl, BOJIOKOHHAsA OIITHUKA, }II/ICbpaKHI/IOHHaSI

peImeéTKa, noasIponL.

Jlemoncmpayuu



[IpamoniuHEeiHOE pacnpoCTpaHEHUEe, OTpakKEeHHWE W TMpejaomsieHue cBeta. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieb CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Monenu MUKpOCKOTA, TEIECKOIIa.

Hab6nronenue naTepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO IPU3MBIL.

[Tomy4yeHue cexkTpa ¢ MTOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmronenue noisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

H3mepenue nokaszarens IpeJoMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.
Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUH OTHOCUTEJIBLHOCTH

['paHunbl MPUMEHUMOCTH KJacCM4eckoll MexaHuku. llocTymarsl crnenuanibHOW TEOopuu
OTHOCHUTEJIFHOCTH: HMHBAapPUAHTHOCTH MOJYJISI CKOPOCTH CBe€Ta B Bakyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTHS TTOKOS.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu >HEprunM POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIBC
dboToHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Ombitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna g porosdpdexra. «KpacHas rpanuna» gorospdexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.



XUMHAYECKOE IEUCTBUE CBETA.

TexHu4yeckue ycTpoWcTBa M TMPAKTHYECKOE HPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeTo Gotodddexra.
CBeToquoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
mojnenb atoMa. [locrymnarel bopa. U3nydenue u nornomieHue (GOTOHOB MPH MEpexoje aToMa ¢

OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buapl crnextpoB. CHekTp ypOBHEH SHEpPruM aroma
BOZOpPOJA.

BousinoBsie cBolicTBa yactuul. Bosnbl ne bpoisnsa. KoprnyckyiisipHO-BOJIHOBOM Tyanu3M.
CrnoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHe.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenne JUIMHBI BOJTHBI JTa3epa.

Habmroienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hab6nronenue nruHEHYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTOKa3bIBaAIOIIIE CIIOKHOCTB CTpPOCHUSA aapa. OTKpBITHE
paaguoaktuBHOCTH. OmbITHL Pe3epdopaa mo onpeneneHno cocraBa pauoakKTUBHOTO H3TYUEHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHre pagnoakTHBHOCTH Ha )KUBBIC OPTaHU3MEI.

OTkpbITHE IPOTOHA U HelTpoHa. HykinonHas monens siapa Ieitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijgpa. M30Tomnst.



Anbda-pacniaz. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacmaj. ['amma-usnydenune. 3aKoH
PaAMOaKTUBHOIO pacnajia.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macch sapa.
SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBHI  SIEPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTICKTHI SJI€PHON SHEPIEeTUKHU.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

Texnuyeckne ycTpoHCTBa M NPaKTUYECKOE NMPUMEHEHHE: I03UMeTp, Kamepa Buibcowa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHUS  acTpoHOMHUM. [lpukinagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE31bl, IAHETHI, X BUIAUMOE JABHKEHHE.

CounHeuyHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTepUCTUKH. JluarpamMma «CHEKTpajlbHBI KJIAacC — CBETUMOCTbY». 3BE3[BI
TJIABHOW TIOCIIEJIOBATENIEHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» JUIS 3BE3] TJIABHOM
1oCJIe0BaTebHOCTU. BHyTpeHHee cTpoeHne 3BE3A. CoBpeMeHHbIE NPEJCTAaBICHUS O

MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue u aukenne Connua B ['amaktuke. Tumbl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHbIE OBIPHI B SIAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. Pa36eranue ramaktuk. Teopust
Bonbmoro B3psiBa. PennkToBoe nznydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaeMbl aCTpPOHOMUHU.



Vuyenuueckue nabnooenus

Habmtoienust HeBOOPY>KEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3HUS
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B treneckon JIynsl, muraner, Mieunoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3mku u acTpoHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOW U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsiTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MemnpenMeTHHe CBA3H

Uzyuenue xypca ¢usuku 0O6a3zoBoro ypoBHS B 11 kjacce ocCylIecTBIsieTCS C y4&TOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnole nowsimusi, CBS3aHHBIE C H3YYCHHEM METOJOB HAyYHOI'O ITO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPCHHE.

Mamemamuxa: peuieHUE CUCTEMBbl YpaBHEHUU, TPUTOHOMETpUYECKUE (YHKIIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIIPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Te.

buonoeus: snekTpuueckue SBICHUS B JKUBOW MpHpoJe, KojeOaTenbHble ABMKEHHUS B
JKUBOW TPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOM INPUPOJE, NECHWCTBHE DPAJHMALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOCHUE aTOMOB W MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX pyH, HOoTOChEMKA 3eMHOMU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHAN SJIEKTPOIEpeiad, TeHEPATOp MEPEMEHHOI0 TOKa, JIEKTPOABHUraTellb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «Pu3nMKa» Ha YpOBHE CPEIHETO OOIIEro O0pa3oBaHHS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3YNbTaThl OCBOEHHUsS y4deOHoro mnpenmera «@Pu3MKa» JOJDKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAUWIMOHHBIM IICHHOCTSM POCCHIMCKOrO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKON IMO3UIMH  OOYYarOMIerocss Kak AaKTHBHOTO |
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

NPUHITHE TPAJUIIUOHHBIX OOIIEYETIOBCUSCKUX TYMAHUCTHUYECKUX M JIEMOKPATHYCCKUX
IIEHHOCTEM;

TOTOBHOCTb BC€CTH COBMCCTHYIO ACATCIIBHOCTbL B HMHTECPCCAX TPaXKIAHCKOI'O O6III€CTB3,
Y4aCTBOBATb B CaMOYIIPABJICHUU B 06paSOBaTeHBHOﬁ OpraHu3aluu,

YMEHUE B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU W BOJIOHTEPCKOU 1€ATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
c(OpPMHPOBAHHOCTb POCCUNCKOM Ipa)1aHCKOW WACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, AOCTHIKEHMSIM POCCHICKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLICHUBAThL CUTYallUIO0 U MPUHUMATb OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYACH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B JCATCIbHOCTH y‘IéHOFO;

OCO3HaHHUE JTIMYHOTO BKJIa1a B IOCTPOEHHE YCTONYHNBOTO OYIyIIIero;
4)3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILETO
buznueckoil Hayke;



5) Tpy10BOI0 BOCIIMTAHMS:
UHTEpEC K pa3iuyHbiM chepam MpodhecCHOHATBHOW JESITEIbHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei

HpO(l)eCCI/II/I H PCAJIN30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE I1IJIaHBbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHHUIO MU CaMOOOPa30BaHUIO B 00JIaCTH (PU3HKH HA
MPOTSYKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

cOpPMHPOBAHHOCTh 3KOJIOTHYECKON KYJIBTYPhI, OCO3HAHHE TIJIO0AIBHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE ACUCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiel yCTOHYMBOTO pa3BUTHUS UEJIOBEUECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 9KOJIOTMYECKOM HaITpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HIEHHOCTH HAYYHOT0 NMO3HAHMS:

c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, T'OTOBHOCTH B IMPOLECCCC U3YUCHUA (1)H31/IKI/I
OCYHICCTBJIATL MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTE MHAUBUAYAJIBHO U B I'PYIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jornyeckue geficTBUA:

CaMOCTOSITENIbHO (OPMYJHPOBATh M aKTyaJU3UpOBaTh MpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaCIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNSA B paCCMATPHBACMBIX (I)I/I3I/I‘-ICCKI/IX SABJICHUAX

pa3pabaThIBaTh IUIAH PeLICHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCA MaTepHaIbHbBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCEKTUBLI B JCATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,



KOOPJAMHHUPOBATh M BBINONHATh pabOTy B YCJIOBHSIX pPEATIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUEC NIPU PCIICHHUU JKU3HCHHBIX HpOGJIeM.
basoBbie HCCJICA0BaATCIbCKHUC HeﬁCTBHﬂ:

BJIQ/IETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSMU U METOJaMH (PU3UYECKOM
HAYKU;

BJIQJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEILCKOH M MPOEKTHON JEATEeIHbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY METOJOB PELIeHHs 3a1au
(U3HYECKOTO COACpKAHUS, TPUMEHEHHUIO PAa3IMIHBIX METO/IO0B MTO3HAHMS;

BIIAJICTh BUJAMHU JICATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €0 WHTEPIPETAILNH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3/IJaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH IPUYUHHO-CIIEICTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3aJady, BBIIBUTAThH
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHThl I JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,

3aJlaBaThb 11apaMCTPhbl U KPUTCPUU PCIICHUAA;

AHAJIN3UPOBATD ITOJTYYCHHBIC B XOA€ PCIICHUA 3alda4u PC3YyJIbTAThl, KPUTHYCCKHN OLICHNUBATDb
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX,

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BaTEIHLHON NEATSILHOCTH, B TOM
qrclie PU U3YYCHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETDb INIEPCHOCUTH 3HAHUA 10 (1)I/ISI/IK€ B IPAKTHUYCCKYTO 00J1aCTh KHU3HECACATCIIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE MOAXOAbI U PELICHHUS,

CTaBUTh POOJIEMBI U 33J]aUH, JOMYCKAIOIUe aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAAICTh HAaBBIKAMH ITOJTYUYCHUS I/IHCbOPMaI_[I/II/I (i)mnqecxoro COJACpKaHNA N3 MCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJIATh IOMCK, aHAJIW3, CHUCTEMATHU3AalMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (HOPM MpE/ICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BaTh CPEACTBA I/IHCbOpMaI_[I/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM

TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOI 0€30MacHOCTH;



CO37aBaTh TEKCTHl (PU3MYECKOTO COJCp)KaHMs B PpA3IMYHBIX QopMaTax ¢ y4EToM
Ha3HAuYeHUs MWHPOPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
NPE/ICTaBICHUS U BU3YaATH3ALUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISITH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

IMOHHUMATb U UCIIOJIb30BATh IIPCUMYHICCTBA KOMaHJHOU U I/IH,Z[I/IBI/I,Z[yaHBHOﬁ pa6OTLI;

BLI6I/IpaTb TCMATUKY W MCTOAbl COBMCCTHBIX ,Z[CI>’ICTBI/II>'I C y‘IéTOM O6I.I.[I/IX HHTCPCCOB U
BO3MOYKHOCTECH Ka)KJI0T0 dIeHa KOJIJICKTHUBA,

MNpUHHUMATL LCJIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL W KOOPAWHUPOBATH
,I[el‘/‘ICTBI/IH no eé JOCTHMOXKCHHUIO: COCTAaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacupeaciiitb poJIk C y‘IéTOM

MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKIOr0 yYaCTHHUKA KOMaH[bI B OOILIMIT pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATH HWACU C IMO3UIIMK HOBHU3HBLI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMUYHBIX CUTYyallUusX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITh WHUIUMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEIbHYIO JEATENILHOCTE B 00JacTH (PU3MKH U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KadyeCTBEHHBIX 33J]1a4, IUIAH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JaBaThb OUCHKY HOBBIM CUTYyAIlUAM,

pacmupAaATh paMKH y‘-IC6HOl"0 npeaMeTa Ha OCHOBC JIMYHBIX npennhoeHI/Iﬁ;



JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO OHPYIUIUH B o0mactu  (pusukw,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTYyallMsAM, BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTb, OLICHUBATH
COOTBETCTBHUEC PE3YJIILTATOB LECIAM;

BJIaJACTh HaBbIKaMU ITO3HABaTEIILHOM pe(bJ'ICKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX ﬂCﬁCTBHﬁ
N MBICJIMTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/'I;

UCIIOJIB30BaTh MPUEMBI PEIICKCUU JIJTSI OIICHKH CUTYAIlMH, BLIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHS M0 UX CHIKECHUIO;

NPUHUMATh MOTUBBI U @PT'YMEHTBI JPYTUX NP aHAIU3E PE3YJIbTATOB JACATEIbHOCTH;

IMPpUHHUMATDh 06651, ITIOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

NpUHUMATh MOTUBBI U apI'yMEHTHI IPYIUX NP aHATINU3€ PE3YJIbTAaTOB AEATEIILHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce nocTrKeHHS TMYHOCTHBIX PE3YIbTaTOB OCBOEHUS MPOTPaMMBI IO (PU3UKE IS
YPOBHsI CpefHero o0Imiero oOpa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN

HUHTCIIJICKT, npennonaralomnﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHUsI, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATFHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpoBaHus, BKJIFOYAOOICTro CaMOKOHTPOIJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE ITOBCJICHHUC, CIIOCOOHOCTH aaliTUpOBATECA K 3SMOIMOHAJIBHBIM

HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OLITH OTKPLITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAIIUU, BKJ'IIO‘IaI-OH_Ieﬁ CTPEMIJICHHUEC K JOCTUKCHHUIO MLCIINU U YCIIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB UCcxoasa nu3 CBOMUX BOSMO)KHOCTeﬁ;

OMIIaTHH, BKJ'IIO'—I&I—OIIIGIZ CITIOCOOHOCTHL TTOHHMMATh OMOIHMOHAJIIBHOC COCTOAHUE [JPYIUX,
YUYUTBIBATH €TI0 ITPHU OCYIICCTBJICHUN O6IJ_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNUBAHULIO,

COLMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3peliaTth KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATBI



K xonny oOyuyenus B 10 kiacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHsS H3YYCHHBIX (HU3MUECKUX MOJeNeil: MaTrepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANBHBIM ra3, MOJENu
CTPOCHHMsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUYECKUHN 3aps]l IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBath (hu3MYEeCKHe SBJICHUS (TPOLECChl) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUICCKOW TEOPHM CTPOSHUS BEHIECTBA M DJIEKTPOIUHAMHKU:
PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIIKEHHE, CBOOOIHOE WaJCHUE Tel,
JIBKCHUE 110 OKPY)XHOCTH, WHEpLHs, B3amMozecicTBue Ten, auddysus, OpoyHOBCKOE
JIBU)KCHUE, CTPOCHHUE JKUJIKOCTCH M TBEPIBIX TeJl, M3MEHEHUE 00BEMA Tel NMPH HArpeBaHUU
(oXJaKJIeHNH ), TETJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHICHCAIUS, TUIABIICHHE, KPUCTAIUTH3AIINS,
KUTICHHUE, BIAXXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS ra3a IPU €ro HArpeBaHUU B 3aKPHITOM
cocynie, CBA3b MEXKIY IapaMeTpaMH COCTOSHHS ra3a B H30MpoIeccax, SJeKTPU3alus Tel,
B3aUMO/ICHCTBHE 3apsI/IOB;

OIIMCBIBATb MCXAHHUYCCKOC IBUKXCHHC, HCIIOJIb3Yy: (1)PI3H‘ICCKI/IG BCIIMYHHBI: KOOpAWHATA,
myTb, NCPEMCIUICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TCJia, CUJIda, UMITYJbBC TCJId, KUHCTUYCCKAA
SHEpPTUs, TOTCHIUAJIbHAA OSHEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMMCAaHUM TPABUJIBHO TPAKTOBATH q)mnqecxnﬁ CMBICJI  HUCIIOJIB3YEMBIX  BCJIIMYUH, HX
0003HAaYCHHS U CAWHUIIBI, HAXOJANTDH (I)OpMy.]IBI, CBA3BIBAONIUEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY
C ApYTUMHU BCINYHNHAMU,

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, WCIONb3Ys
¢u3nueckue BEIMYMHBI: JaBJIEHUWE Ta3a, TemIepaTypa, CpeAHssi KUHETHYecKas JHeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT IMOJIE3HOro JIEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHUHUH,
uX O0O0O3HAYEHWS U EIAUHMIIBI, HAaXOJIUTh (OPMYJbl, CBS3BIBAIOLIME JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUUECKUE SIBICHHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bPISI/I‘-IeCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMHU BEIMYMHAMUY;

AHATM3UPOBATh (U3MUYECKUE TIPOIECCHl W SBICHUS, UCTOIB3Ys (U3NYCCKUE 3aKOHBI H
MPUHIIMIBL: 3aKOH BcemupHoro TtsroteHus, |, |1 u 1l 3akonsr HpioToHa, 3aKOH COXpaHEHUs
MEXaHHYECKON YHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCa, IIPUHITUI CYTICPITO3UIIAN CHJI, TIPUHITATT
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEJHEH KHHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKECHUS
MOJIEKYJI C a0COJIOTHOW TeMIepaTypoil, TepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS



JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MALLUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3InyaTh yCI0BUSA MX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HY;

BBINOJIHATh 3KCIIEPUMEHTHI 110 MCCIEIOBAHUIO (U3NYECKUX SIBIEHHH W TPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh NpPSIMbIE M KOCBEHHbIE H3MEPEeHUS (U3UUECKHX BEIMYUH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEKAY GU3NUECKUMHU BEIMYMHAMU C UCIIOIb30BAHUEM MTPSIMbIX
U3MEPEHUH, TP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTAThI IMOIY4YECHHON
3aBUCUMOCTH (DU3NYECKMX BEJIMYMH B BHUAE TaOiul U TpaduKoOB, JenaTh BBIBOJBI 110
pe3yabpTaTaM UCCIEeI0BAHUS;

coOnrofarh mnpaBuia O€30MaCHOTO TpyAa IPU IPOBEIACHUM MCCIEAOBAaHUN B paMKax
yu4eOHOro 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HUCIOJb3Ys
¢u3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHAJM3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE s €€ pEeLIeHHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOT0 3HAaU€HUS (PU3NUECKON BEIHUNHBI,

peiiaTb KA4YCCTBCHHBLIC 3aJa4Mr: BBICTpaWBATHL JIOTHUYCCKU HCEIMIPOTHBOPCUYHMBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMEPHOCTHU U q)HSI/I‘{eCKI/Ie SBJICHUS

UCMOJb30BaTh TPU pEIIeHUH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMAaLMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU W IPEACTaBICHUs y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMUHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaINIo;

NPUBOAUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 1O (U3UKE B TOBCEJHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIeHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/10POBbS U COOJIIOIEHHS HOPM HKOJIOTUYECKOTO TIOBEIEHUS B OKPYKaIOILEH Cpene;

paboTaTh B IrpyMIle C BHIMOIHEHUEM PA3IMYHbBIX COI[HAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
IpyNNbl, palOHaIbHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHMBATH BKJIAJ KaXXIOrO M3 YYaCTHUKOB I'PYIIILI B
peleHne paccMaTpuBaeMol IPOOIEMBI.



K xonmy oOyuenusi B 11 kJiacce mpeMeTHBIC PE3yJIbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKUA B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B IPAKTHYECKON
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCUHBIH
JJIEKTPUYECKUN 3apsif, Jyd CBETa, TOYEUYHBIM MCTOYHHUK CBETa, sAEpPHAas MOJEIb aroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sIJIpa MPH PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrio3HaBath (hU3MYECKHe SBJICHUS (TPOLECCh) M OOBSICHIATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCWCTBUS TOKa, B3aMMOJICWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKEHHE,
npenomiieHue, WHTephepeHnus, audpakiuus W MOJSIpU3ANUS CBETa, IUCIICPCUST CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMICTBAa BELIECTBA (AJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHWE BEIUYMHBL: DIIEKTPUUYECKHH 3apsii, CHJa TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHINANIOB, SJIEKTPOIBIKYIIAS CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cwia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsil U CHjIa TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKas Cuila JIMH3bI, MPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (PU3NYECKUI CMBICH HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYUHAMU;

ONHUCBHIBATh M3y4YCHHbIE KBAHTOBBIC SBJICHHMS U TMPOLECCH, HCHOJIB3Yd (U3NUYECKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
IPaBWIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIUYMH, MX OOO3HAuUeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUHHBI;

aQHAM3UPOBATh (U3UYECKHE TPOIECCHl W SBIEHUS, UCTOIB3Ys (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOTO W IMAPALICIBHOTO COCIUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJIEKTPOMAarHUTHOM HWHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IPEITOMIICHUS
CBeTa, ypaBHeHHEe OWHIITeWHa 11 (oTodd(deKTa, 3aKOH COXPAHEHUS DSHEPruu, 3aKOH
COXPAHCHHS HWMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsija, 3aKOH COXpPaHCHHS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBI,
00JacTv) IPUMEHUMOCTH,

OINpPEACIIATh HANPaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOUTH U ONMHCHIBATH I/I306pa)KCHI/Ie, CO31aBacMoOC IJIOCKUM 3CPKAJIIOM, TOHKOH HHHSOﬁ;



BBINOJIHATh 3KCIIEPUMEHTBl 10 MCCIEIOBAHUIO (DPU3MUYECKMX SIBICHUH M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaThb YCTAHOBKY M3
NPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILIECTBIISITh TPSIMbIE M KOCBEHHBIC H3MEPEHHUs (U3UUECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATh PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
HCCJIEI0BAHMS;

coOnronarh mpaBuia Oe€30MacHOro Tpyda IpU MNPOBEACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3a7adyd C SIBHO 33aJaHHOM (U3UYECKOM MOMAEIBI0, HCIOIb3YA
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHaJIN3a YCJIOBMS 337a4M BbIOUpPATh (pU3nUecKyro
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJIyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

peliaTh KayeCTBEHHbIE 3aJlauM: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBY IIEMOYKY
pacCyXJI€HHI ¢ OMOPON HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJb30BaTh IPU pEIIEHUMM Y4YeOHbIX 3aJad COBPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 PpAa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH MPUHILIMIIBI AEUCTBUS MAllIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMNCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOexHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU JUIS
oOecrieyeHHs 6€30MaCHOCTH MPH 00paleHUH ¢ TPUOOpaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIS
COXpaHEHHUS 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalollIeil cpee;

paboTaTh B IrpyMIle C BHIMOJIHEHUEM PA3IUYHbBIX COI[HAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMSAX, aJl€KBAaTHO OLICHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.
TEMATHYECKOE INTAHUPOBAHHUE



10 KUIIACC

No HaunmenoBanue pasienoB u KonnyecTBo yacos DnekTpoHHbIE (IU(PPOBHIE)
/1 TEM MPOrPaMMBbI Bcero | Kontpouns | [Ipaktuue 00pa3oBaTeNbHBIE PECyPCH
HBIC CKHUe
paboThl paboThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 | ®u3uka 1 METOBI HAYIHOTO 2 bubmuorexa [IOK
O3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnnoreka [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOpHHU https://m.edsoo0.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMHUKH 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS ) bubnuorexa [JOK
BerecTBa. Pa3oBbIe MEPEX0bl https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznexn 4. JIEKTPOJAMHAMUKA
4.1 | DnexTpocraTuka 10 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCcTOSIHHBIN dNIEKTPUIECKHUIA 12 1 2 bubnuorexa [JOK
TOK. TOKH B pa3IM4HbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro nio pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 4 5
110 TTIPOTPAMME
11 KJIACC
Ne HaumenoBanue pa3aenosB u KonnuecTBo yacos DnexTpoHHBIE (IIUPPOBLIE)
/T TEM IIPOTPaMMBI Bcero | Konrpons | [Ipaktu o0pa3oBaTeNbHbIE PECYPCHI
HBIE YeCKue
paboThl | paboThI
Paznea 1. JIEKTPOANHAMUKA
1.1 | MarauTHOe T0J]1€. 11 1 3 bu6mmorexa [IOK
DNeKTpOMarHuTHas HHAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUWS U1 BOJIHbI
2.1 | MexaHHYECKHE H 9 1 bu6mmoreka [JOK
AJIEKTPOMATrHUTHBIC KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
2.2 | MexaHHYeCKHE H 5 1 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny

24

Pazgen 3. OCHOBBI CHEIIMAJIBHOMW TEOPUU OTHOCUTEJBLHOCTH

3.1 | OcHOBBI CIEIMATILHOM TEOPUU 4 1 bubnmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DnemMeHThl KBAaHTOBOM ONTHKHU 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE 11pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU

5.1 | DnemMeHThl aCTPOHOMUU U 7 1 bubnnoreka [JOK
acTpopH3UKH https://m.edsoo0.ru/7f41c97c

HToro no pasneny 7

Paznea 6. OGOBIIAIOUIEE IOBTOPEHHUE

6.1 | O6o0maromIee MOBTOPEHUE 4 bubnmoreka [JOK

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

Uroro no pazgeny 4

PesepBHOE Bpemsi 3

OBUIEE KOJIMYECTBO YACOB 68 4

I10 ITPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHUE

MNPUJIOXKEHHUE

10 KJIACC
No Tema ypoka KonnuecTBo yacoB Hara DJIEKTPOHHBIE
/1 Bcero | Konrpo | IIpaktuu | M3ydeHus udpoBbIe
JIbHBIE €cKue o0pa3oBaTeNbHbI
paboTel | paboThI € pecypchl
1 ®dusnka — HayKa O MPUPOJIC. 1 bubnuoteka
Hayunsle MeTobI TO3HAHMS HOK
OKPY’KaIoIIero Mupa https://m.edsoo.r
u/ff0c32e2
2 Ponw u mecTo pusuku B 1 bubnuoteka
(bopMHpPOBaHUN COBPEMEHHON HOK
HAYYHOI KapTHHBI MHpa, B https://m.edsoo.r
NPAKTHYSCKOH JISSITEeNbHOCTH JIFOJICH u/ff0c33e6
3 MexaHnueckoe NBUKEHUE. 1 Bubianoreka
OTHOCUTENBLHOCTh MEXAHUYECKOTO IHOK
nerkeHus. [lepemernenue, https://m.edsoo.r
CKOPOCTb, YCKOPCHHUE u/ff0c3508
4 PaBHOMEpHOE NIPSIMOJIMHEHHOE 1 bubnuoreka
IBIDKEHUE IHOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOYCKOpeHHOE IPSIMOIHHEHHOE 1 bubnuoreka
IBIDKEHUE IHOK
https://m.edsoo.r
u/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoTteka
CBOOOJTHOTO TIAJICHUS HOK
https://m.edsoo.r
u/ff0c39cc
7 KpuBonuneiiHoe 1BUKEHHE. 1 bubnuoreka
JIBr>KeHHE MaTepuaabHOM TOYKH 10 HOK
OKPYXHOCTH https://m.edsoo.r
u/ffOc3ada
8 IIpyHIUIT OTHOCUTEIIBHOCTH 1 bubnuoreka
INanunes. MHepnuanbHble CUCTEMBI HOK
orcuera. [lepBblit 3akoH HetoToHa https://m.edsoo.r
u/ffOc3be8
9 Macca tena. Cwia. [TpuHiumn 1 Bubnuoreka
Cynepno3uiuu cuil. Bropoit 3akox HOK
HbroToHa /17151 MATepHaIbHON TOUKH https://m.edsoo.r
u/ffOc3be8
10 | Tpernii 3akoH HproToHa st 1 bubnuoreka
MaTepUaIbHBIX TOYEK HOK
https://m.edsoo.r
u/ffOc3be8
11 | 3akoH BcemupHoOro tsirorenus. Cumna 1 bubnuoreka
TsbKecTu. IlepBas kocMuueckas HOK
CKOPOCTb https://m.edsoo.r
u/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka
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TCJ1a

HOK
https://m.edsoo.r

u/ff0c3el8

13 | Cuna tpenus. KoaddunmeHt bubnuoteka
TpeHust. Cuiia CONpOTUBIIECHUS IIPU HOK
JIBUYKEHUH TeJa B )KUIKOCTH WJIN https://m.edsoo.r
rase u/ff0c3f76

14 | ITocTtymarenpHOE M BpaIIaTeIbHOE bubnuoteka
JIBIKEHUE a0COJIFOTHO TBEPIOTO 1HOK
tesna. MoMmeHT cuiibl. [1euo cuibl. https://m.edsoo.r
YciioBHs paBHOBECHS TBEPJIOTO TeJa u/ffOc41a6

15 | Ummynbc MaTepuaabHON TOUYKH, bubnuoteka
CHUCTEMBI MAaTEPUAIbHBIX TOYEK. HOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHUs https://m.edsoo.r
UMITyJbca. PeakTHBHOE JBIKCHUE u/ff0c43d6

16 | PaGora 1 MOILIHOCTE CHJIEL. Bubianoreka
Kunernueckas sneprus HOK
MaTepuaibHOUW Touku. Teopema 00 https://m.edsoo.r
U3MCHECHHH KUHETHYECKON SHEPIUu u/ff0c4502

17 | IloTeHIMaNbHAS YHEPT U Bubinnoreka
IloTenumanbpHas S3HEPrus yupyro HOK
neOPMHUPOBAHHON MIPY)KUHBI. https://m.edsoo.r
[MoTeHIManbHAs SHEPTHS TEJa u/ffOc46la
BOJIM3M IOBEPXHOCTH 3eMJTH

18 | IloTeHIMANBHEIC U bubnuorexa
HeNoTeHIuaIbHbIe CHIBL. CBA3b LHOK
paboThI HEMTOTECHIMAIBLHBIX CHJI C https://m.edsoo.r
M3MEHEHHUEM MEXaHUYEeCKOU u/ffOc478c
SHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHNYECKOW YHEPTHH

19 | JIaboparopHas pabota
«MccnenoBanue cBs3U pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU TeJla Ha TpuMepe
paCTsHKEHHS PE3HHOBOTO XKT'yTa

20 | KonrpomnbHas pabora 1mo Teme bubnuoreka
«Kunemaruka. JluHamuka. 3aKOHBI HOK
COXpaHEHUsI B MEXaHUKE» https://m.edsoo.r

u/ff0c4b74

21 | OCHOBHBIC MTOJIOKCHHUS bubnuoTteka
MOJIEKYJISIPHO-KUHETHUECKON HOK
Teopuu. bpoyHOBCKOE JBIKEHHE. https://m.edsoo.r
Juddyzus u/ff0c4dc2

22 | XapakTtep JBWKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23 | Macca monekyin. KonraecTBo
BeniectBa. [locrosHHas ABoraapo

24 | TermoBoe paBHOBECHE.

Temneparypa u €€ usMepeHue.
[ITxana remneparyp Llenbcus
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25 | Uneanpusiii Ta3 B MKT. OcHoBHOE bubnmoreka
ypaBHeHue MKT [HOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcomoTHas TeMnepaTypa Kak Mepa bubnuotexa
CpeHel KHHETHYECKOM SHEPrUun [HOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.r
Meneneesa-Kianeiipona u/ffOcb1le
27 | 3akon JlambToHAa. I'a30BbIe 3aKOHBI
28 | JlabopaTtopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS
pa3peKEHHOTO ra3ay
29 | U3omporeccel B HIeaIbHOM Ta3e U Bbubnuoreka
uX rpaduuecKoe MpeCcTaBICHIe HOK
https://m.edsoo.r
u/ff0c570e
30 | BuyTpeHHsis sHeprus bubnuoreka
TEPMOJIMHAMUYECKON CUCTEMBI U IHOK
CIOCOOBI €€ N3MCHEHHS. https://m.edsoo.r
KonuuecTBo TemioTsl 1 padboTa. u/ff0c5952
BHyTpeHHsIs SHEPTUsl 0JTHOATOMHOTO
UJICATLHOTO Ta3a
31 | Buasl Termonepenayn Bubianoreka
LHOK
https://m.edsoo.r
u/ffoc5c36
32 | YaenbHas TEII0EMKOCTE BEIECTBA. Bubnuorexa
KonuuecTBo TemiaoTel npu HOK
Terionepenaye. AanadaTHbIi https://m.edsoo.r
polecc u/ff0c5c36
33 | IlepBbIit 3aKOH TEPMOTUHAMUKH U bubnuoTteka
€ro MpUMEeHEeHHUe K U30IpoIeccam HOK
https://m.edsoo.r
u/ffOc5efc
34 | HeoOpatuMoCTh MPOIIECCOB B bubnuoTteka
npupoe. Bropoi 3akoH HOK
TEPMOIMHAMHUKH https://m.edsoo.r
u/ff0c6230
35 | lpunanun aevicteust u KITJ] bubnunoreka
TEIJIOBOM MalllMHBI 1HOK
https://m.edsoo.r
u/ff0c600a
36 | Huka Kapno u ero KII/{
37 | Dxojoruyeckue mpoodIemMbl
TEIIOIHEPTETHKU
38 | Ob6o6maromuii ypok bubnmoreka
«MonekymnsipHas ¢puzuka. OCHOBBI HOK
TEPMOIMHAMHKI https://m.edsoo.r
u/ff0c6938
39 | KontposbHas paboTa 1o Teme bubnuoreka
«MonekymnsipHas ¢puzuka. OCHOBBI 1HOK
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TEPMOIMHAMHKI https://m.edsoo.r
u/ff0c6a50
40 | [TapooOpa3oBaHHNE U KOHICHCAIIHS. bubnmnoreka
Ucnapenue u kunenue HOK
https://m.edsoo.r
u/ffoc63b6
41 | AGcomtoTHAst U OTHOCUTEIIbHAS bubnmoreka
BJI&KHOCTh BO311yXa. HackIeHHbIi HOK
nap https://m.edsoo.r
u/ffoc64d8
42 | Teépnoe Teno. Kpucrammuueckue u bubnuotexa
aMmopdHbIe Teaa. AHU30TPOIHS [HOK
CBOMCTB KpucTayuioB. JKunkue https://m.edsoo.r
kpuctaisl. COBpEMEHHBIC u/ffoc65f0
MaTepHalIbl
43 | [InaBieHHE U KPUCTAILIU3ALIHSL. Bubianoreka
VaenwHas TeoTa IJaBJICHUS. LHOK
CyOnumanus https://m.edsoo.r
u/ff0c6708
44 | YpaBHEHHE TEIUIOBOIO OanaHca bubnuoreka
HOK
https://m.edsoo.r
u/ff0c6820
45 | DnexTpu3anus Ten. JNeKTPUIeCKuit bubnuoreka
3apsa. JBa BUIA 3IEKTPUUYECKHUX HOK
3apsI0B https://m.edsoo.r
u/ffOc6bcc
46 | [IpoBOAHWKY, TUIICKTPUKH U bubnuoTteka
MOJIYTIPOBOIHUKH. 3aKOH HOK
COXpaHEHHsI AJIEKTPHUECKOTO 3apsiia https://m.edsoo.r
u/ffOc6bcc
47 | B3aumogeiicTBue 3apsa10B. 3aKOH bubnuoreka
Kynona. ToueuHslil 2eKTpUYECKUI HOK
3apsi https://m.edsoo.r
u/ffOc6eed
48 | Hampspok€HHOCTH JIEKTPUIECKOTO bubnuoreka
nosist. [IpuHIMn cynepno3suuuu HOK
NIEKTPUYCCKUX oJieit. JInHum https://m.edsoo.r
HanpsHKEHHOCTH u/ff0c6df2
49 | PaboTa CHII 2JIEKTPOCTATUYECKOTO bubnuoTteka
o, Ilorennuan. PazHocth 1HOK
MIOTEHIMAJIOB https://m.edsoo.r
u/ff0c6f00
50 | IIpoBOJHUKY U TUAJICKTPUKHU B bubnuoteka
AIIEKTPOCTATUYECKOM IIOJIE. HOK
JlusnexTpudeckasi MpOHUIIAeMOCTh https://m.edsoo.r
u/ff0c7018
51 | Dnekrpoémrocts. Konaencarop bubnuoteka
HOK
https://m.edsoo.r
u/ff0c7126
52 | DAEKTPOEMKOCTH TIOCKOTO bubnuoTteka
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KOHJIEHCAaTopa. JHEPrus HOK
3apsKEHHOTO KOHICHCATOpa https://m.edsoo.r
u/ffoc72c0

53 | JlabopaTtopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHIeHCcaTopa"

54 | IIpuHIM 1EHCTBUS ¥ PUMEHECHHE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyHHOT0 IpUHTEpa.
DJeKTpoCcTaTHUECKas 3aIluTa.
3azeMiIcHHE DIIEKTPOIPUOOPOB

55 | DNeKTpUYECKUI TOK, YCIOBUS €T0
cymectBoBaHus. [1oCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma it
y4acTKa Lenu

56 | I[TocaenoBarenbHOE, TapAIEIBHOE, bubnnoreka
CMEIIIaHHOE COSTMHEHIE IHOK
IPOBOAHKMKOB. JlaboparopHas https://m.edsoo.r
pabora «/3ydeHre CMEIIaHHOTO u/ffoc74f0
COCIMHEHUS PE3UCTOPOBY

57 | PaboTta 1 MOIIHOCTh bubnmnoreka
3JIEKTPUYECKOTO TOKA. 3aKOH HOK
Jlxoyns-Jlenna https://m.edsoo.r

u/ff0c7838

58 | 3axon Oma 11 TOJTHOM bubmmotexa
(3aMKHYTO) 3JIEKTPUUECKOH IIeTIH. HOK
Kopotkoe 3ambIkaHue. https://m.edsoo.r
JlaboparopHas pabota «3mepenue u/ffOc7ae0
OJIC ncToyHHUKa TOKA U €T0
BHYTPEHHEI'0 COIPOTUBIICHUSD)

59 | DneKTpoHHAas MPOBOJIUMOCTD
TBEPIBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAJIJIOB OT
temneparypbl. CBepXIIpOBOIMMOCTh

60 | DnexTpuyeckuil TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61 | [TomympoBOIHUKH, UX COOCTBEHHAS bubnuotexa
Y IIPUMECHAs ITPOBOIUMOCT. HOK
CaoiicTBa p—Nn-miepexosa. https://m.edsoo.r
[MonynpoBOIHUKOBBIC TIPUOOPHI u/ff0c84ae

62 | DnexTpuyeckuil TOK B pacTBOpax U bubnuotexa
pacriaBax 3JIEKTPOJIUTOB. HOK
DNEKTPOIUTHYECKAST TUCCOLIUAITHS. https://m.edsoo.r
DJIEKTpOIIN3 u/ff0c82ba

63 | DnexTpuuecKuil TOK B ra3ax. bubnuoteka
CamocTosTenbHbBIN U HOK
HECAMOCTOSITETILHBIN pa3psil. https://m.edsoo.r
Mounnust. [Tnazma u/ff0c84ae

64 | DnexTpuyeckue NpUOOPHI U bubnuotexa
YCTPOMCTBA U UX IPAKTUYECKOE HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.r
0€30MacHOCTH u/ff0c86fc
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65 | O6obmaromit ypok 1 bubnmoreka
«DNEKTPOIUHAMUKA)» HOK
https://m.edsoo.r
u/ff0c88he
66 | KonrponpHas pabora o teme 1 1 bubnmoreka
«nektpocratuka. [locTostHHBIN [HOK
aneKTpudeckuii Tok. Toku B https://m.edsoo.r
pa3IMYHBIX CPEIax» u/ffOcB8a8a
67 | PesepHsblii ypok. KonTponbnas 1 1 bubnuotexa
pabora 1o Teme LHOK
"DnexkTpoauHamMuKa' https://m.edsoo.r
u/ff0c8c56
68 | PesepBHbIii ypok. O6obmarommit 1 bubnmoreka
ypok 1o TeMam 10 kitacca HOK
https://m.edsoo.r
u/ff0c8f6e
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
11 KJIACC
Ne Tema ypoka KonuuecTBo yacos ara DIIEKTPOHHBIE
1/ Bcero | Koutpo | Ilpaktuy | u3y4eHus udpoBbIe
JTBHBIC ECKHUe o0pa3oBaTeNbHbI
paboThl | paboThI € pecypchl
1 ITocTosiHHBIE MarHUTHI U UX 1 bubnuoteka
B3auMoOJercTBHE. MarHuTHOE IIOJIE. LHOK
BexTop MarHUTHOM MHYKIIUH. https://m.edsoo.r
JIuHMY MarHUTHON MHIYKIIUU u/ff0c9778
2 MarauTtHoe 1nose NpoBOJHHKA C 1 bubnnoreka
ToKOM. OnBIT Dpcresa. I[HOK
B3aumozeiicTBre MPOBOTHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JlabopaTtopHas paborta «3yueHue 1 1 bubnuoteka
MarHMTHOI'O NOJISl KaTyIIKH € [HOK
TOKOM» https://m.edsoo.r
u/ff0c98fe
4 JleicTBMe MarHUTHOTO IOJISI Ha 1 1 bubnmoreka
MPOBOJHUK ¢ TOKOM. Curita Ammepa. HOK
JlaboparopHas padboTa https://m.edsoo.r
«MccaenoBanue qeHCTBUS u/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
5 JleicTBMe MarHUTHOTO TOJISI Ha 1 bubnmoreka
JBUKYITYIOCS 3apsSKEHHYIO [HOK
vactuiy. Cuna Jlopenna. Pabora https://m.edsoo.r
cwibl Jlopennia u/ffocodf4
6 DNeKTpOMarHuTHask UHIYKIU. 1

[ToTok BekTOpa MAarHUTHOM
uaaykinuu. DJ1C uHAyKIIN. 3aKoH
3JIEKTPOMATHUTHON MHIAYKLIMHU
®dapages
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7 JIaGoparopHas paboTa bubnuoreka
«HccnenoBanue SBiIeHUSI HOK
ANEKTPOMATHUTHOW WHTYKITHI) https://m.edsoo.r

u/ffOcal50

8 NunyktuBHOCTE. SIBNCHME Bubnuoreka
camounaykiuu. J1C LHOK
CAMOMH/IYKIIMH. DHEPT U https://m.edsoo.r
MAarHUTHOTO TTOJISI KaTYIIKH C TOKOM. u/ff0ca600
DIEKTPOMArHUTHOE TOJIe

9 TexHuueckue yCcTpoucTBa U UX
MIPUMEHECHHE: TTIOCTOSTHHBIC MAaTHUTHI,

AJIEKTPOMATHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 | O6o6maromuit ypok «MarautHoe bubaunoreka
nosie. DJIeKTPOMarHuTHas HOK
WHIYKIHS https://m.edsoo.r

u/ffOcab82

11 | KonTpoabHas paboTa 1o Teme bubnuoreka
«MarauTHoe moJie. HOK
DNEeKTPOMarHuTHAs WHIYKIIHS) https://m.edsoo.r

u/ffOcad58

12 | CBoOOIHBIE MEXAaHUYECKUE bubanoreka
KoseOaHus. 'apmoHnyeckue [HOK
KoseOaHus. YpaBHEHUE https://m.edsoo.r
rapMOHMYECKUX KOJICOAHHIA. u/ff0caf06
[IpeBpaliieHue SHeprun

13 | JIaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JUITMHBI HUTHU U MacChl
rpy3a»

14 | KonebaTenbHbII KOHTYP. bubnuoreka
CBOOOIHBIE NEKTPOMArHUTHBIE [HOK
K0J1e0aHus B UI€aILHOM https://m.edsoo.r
KOJIeOATeTbHOM KOHTYpE. AHAIOTHUS u/ff0ch820
MEX1y MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

15 | ®opmyna Tomcona. 3akoH bubnnoreka
COXPAHEHUS YHEPTUU B UJICATHBHOM [HOK
KOJIeOaTeTbHOM KOHTYpE https://m.edsoo.r

u/ff0cb9c4

16 | IIpencraBieHue 0 3aTyXarOINX bubnuoreka
KoseOaHusx. BelHyKIeHHBIC HOK
MeXaHHUYECKHE KOJICOaHUsI. https://m.edsoo.r
Pe3onanc. BeinyxeHHBIC u/ffOcbb86
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

17 | IlepemMeHHBIH TOK. bubnuoreka
CuHycouJanbHbIi epeMeHHbIN TOK. [HOK
MoIHOCTh IePEMEHHOTO TOKA. https://m.edsoo.r
AMIUTMTYTHOE U ICHCTBYIOIIEE u/ff0cbd34
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SHAYCHUC CUJIbI TOKA U HAITPAKCHU A

18 | Tpanchopmatop. ITpousBoacTro,
nepeaya u noTpediaeHue
IEKTPHUYECKON DHEPTUHU
19 | YerpoiicTBO M pakTHYecKoe bubnumoreka
MPUMEHEHHUE IICKTPUYECKOTO HOK
3BOHKa, TeHeparopa MepeMeHHOTr0 https://m.edsoo.r
TOKA, TMHHHN 3JICKTpOIepe1ad u/ff0cc324
20 | DKkoyorMYeCcKHUe PUCKU IPU
MIPOU3BOJICTBE JICKTPOIHEPTHH.
Kynbrypa ncnosnb3zoBanus
AJIEKTPOIHEPTUHU B TIOBCETHEBHOM
KHU3HH
21 | MexaHW4ecKue BOJIHBI, YCIOBUS bubnuoreka
pacnpoctpanenus. [lepuon. HOK
CKOpOCTh pacpoCTpaHCHHS U https://m.edsoo.r
JuiiHa BOJTHBL. [Torepeunble u u/ffOccab4
MIPOIOJIBHBIC BOJIHBI
22 | 3Byk. CxopocTs 3ByKa. [ pOMKOCTB bubnuoreka
3ByKa. Bricora ToHa. TemOp 3Byka I[HOK
https://m.edsoo.r
u/ffOcccOc
23 | DIEeKTPOMAarHUTHBIC BOJIHBI, UX bubnuoteka
cBoiicTBa U ckopoctb. [llkana HOK
AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 | ITpuHIMIIBI PAAUOCBSI3H U
TeneBuieHNs. Pa3BuTHe cpeacTs
cBsi3u. Pagmonokanus
25 | KonrponbHas padota «Konebanus u bubnuoreka
BOJIHBI» LHOK
https://m.edsoo.r
u/ffOcc6f8
26 | IlpsmonmHEWHOE pacpoCTpaHEHNE bubnnoreka
CBETa B OJIHOPOJIHOM Cpejie. HOK
Toueunslii ncTouHuK cBeta. Jlyd https://m.edsoo.r
CBeTa u/ff0cd350
27 | OtpaxxeHue cBeTa. 3aKOHBI bubnnoreka
oTpaxxeHus ceera. [loctpoenue I[HOK
M300pakeHU B TUIOCKOM 3epKaie https://m.edsoo.r
u/ffOcd4e0
28 | [Ipemomutenue ceta. [ToHOE bubnmoreka
BHYTPEHHEE OTPAKEHUE. [HOK
[TpenenbHBINA YroJ MOJIHOTO https://m.edsoo.r
BHYTPEHHET0 OTPAXKEHHUs u/ff0cd7f6
29 | JlaboparopHas padota «3mepenue bubnmoreka
MoKa3aTesi MPeIOMIICHHS CTEKIIa» LIOK
https://m.edsoo.r
u/ffOcd67a
30 | JIunzel [TocTpoeHue n3o0pakeHUH bubnmoreka
B nuH3e. DopMysa TOHKOU JIMH3BI. [HOK

VYBeauueHne TUH36I

https://m.edsoo.r
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u/ffOcddle

31 | JlabopatopHas paboTa
«HccienoBanue CBONCTB
M300paXKeHH B IMH3AX»
32 | ducnepcus ceera. CIIOXHBIN cocTaB
oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»
33 | Uurepdepennus ceera. Judpakius bubnmoreka
ceera. JludpaknuonHas pemeérka HOK
https://m.edsoo.r
u/ffOced22
34 | IlonepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka
[Tonsapuzanus cBera LHOK
https://m.edsoo.r
u/ffOcf02e
35 | Ontuueckue mpuOOPHI M yCTPOHCTBA
U yCJIOBHSI UX O€30I1aCHOTO
MIPUMCHCHHUS
36 | ['paHUIIBI IPUMEHUMOCTH bubnuoreka
KJIaCCUYECKOM MEXaHUKH. HOK
[TocTynarel cienuanbHON TEOPUU https://m.edsoo.r
OTHOCHTEIIbHOCTH u/ff0cf862
37 | OTHOCUTEILHOCTD bubnuoteka
OJIHOBPEMEHHOCTH. 3aMe1JICHUE LHOK
BPEMEHHU M COKpAILICHHUE JUTHHBI https://m.edsoo.r
u/ffOcfad2
38 | DHeprus u UMITYIIbC bubnuoteka
pENATUBUCTCKON YacTUlbl. CBA3b I[HOK
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.r
DHeprust MoKost u/ffOcfc68
39 | KonrpompHas padora «OnTuka. bubnmoreka
OcCHOBBI CIENIMATIBHON TeOpUn I[HOK
OTHOCHUTEIBHOCTHY https://m.edsoo.r
u/ffOcf6fo
40 | ®oronbl. Dopmyia [Tnanka. bubnuoteka
DHeprust 1 UMITYJIbC POTOHA [HOK
https://m.edsoo.r
u/ffOcfel6
41 | OTKpBITHE U UCCIIEIOBAHHE bubnuoreka
¢doroapdexra. OnbiTer A. T [HOK
CroneroBa https://m.edsoo.r
u/ffOcffc4
42 | 3akoHbl hoTodPdexTa. YpaBHEHHE bubnuoreka
OiHTeitHa a5 porodddexra. [HOK
«Kpacuas rpanuma» Gortosddexra https://m.edsoo.r
u/ff0d015e
43 | HaBaenue cBera. Onwitel I1. H. bubnmoreka
JleObeneBa. XMMHYECKOE JICHCTBUE [HOK
cBeTa https://m.edsoo.r
u/ff0d04a6
44 | Texnuyeckue ycTpoiicTa u
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MIPAKTUIECKOE TPUMEHEHUE!
dhoToseMeHT, GOTOIATUHK,
coJIHEUHas OaTapesi, CBETOIUO]]

45 | Pemrenune 3aga4d no teMe «DJIEMEHTEI bubanoreka
KBaHTOBOM OIITHKH) HOK
https://m.edsoo.r
u/ff0d0302
46 | Mopnens atoma TomcoHa. OIIBITEI bubanoreka
Pesepdopna no paccesHuro o- HOK
yactuil. [I1anerapuas Mojeab aromMa https://m.edsoo.r
u/ff0d091a
47 | Iloctynatel bopa bubnuoreka
LIOK
https://m.edsoo.r
u/ff0dOafa
48 | U3nydyenue u noriouieHre poToHoB bubanoreka
IIpY IIEPEXOJE ATOMA C OJTHOTO [HOK
YPOBHS SHEPTUHU Ha Ipyroit. Bup https://m.edsoo.r
CIIEKTPOB u/ff0dOafa
49 | BonHOBBIE CBOIiCTBA YacTULl. BOJIHEI bubanoreka
ne bpoina. KopnyckynsipHo- HOK
BOJIHOBOI1 yanu3m. ClloHTaHHOE U https://m.edsoo.r
BBIHYJICHHOC U3JTY4YCHHE u/ff0d0ca8
50 | OtkpbITHE PAAMOAKTUBHOCTH. bubnuoreka
Omnsite Pe3epdopmaa mmo HOK
OIpe/ICJICHUIO COCTaBa https://m.edsoo.r
PaIMOAKTHBHOT'O M3JTyUCHHSI u/ff0d0fd2
51 | CgoiicTBa anbda-, 6era-, raMma-
u3nyuyeHus. Bnusiaue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHHU3MBbI
52 | OTKpbITHE IPOTOHA U HEUTPOHA. bubnnoreka
W3otonsl. Anbga-pacnaf. [HOK
DJIeKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edsoo.r
pacnaj. ['aMma-u3iyueHue u/ff0d1162
53 | DHeprus CBsI3W HYKJIOHOB B sIJIpe. bubnuoteka
S nepHbie peakuuu. SnepHbii HOK
peaktop. [IpobeMbl, EPCIEKTUBBI, https://m.edsoo.r
IKOJIOTHUECKUE aCTIEKThI SEPHOMN u/ff0d1356
JHEPreTHKU
54 | DnemeHTapHble YacTHIIBI. OTKPBITHE bubnuoreka
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U HOK
perucTpaIuu 1eMeHTapHbIX https://m.edsoo.r
vactuil. Kpyrisiii cromn u/ff0d0e38
«DyHIaMEHTAJIbHBIC
B3anMoaercTBud. EnMMHCTBO
(bU3MYECKOI KapTUHBI MUPaY
55 | Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKHE 3BE3/IbI, TNIAHETHI, UX
BuAMMoOe ABIbkeHre. CojTHeUHas
cucTema
56 | Comnue. ConHeunast akTUBHOCTb.
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Ncrounuk sHeprun CosHIA U 3BE3]T

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocieoBaTeabHOCTH. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTAaBICHUS O POUCXOXKICHUU U
sBotonnu CoJiHIA U 3BE3NT

58

Mueunsiit [1yTe — Hama
I'amaktuka. [Tonoxxenue u IBHKCHHE
Coununa B 'anaktuke. I'amakTuku.
UYéEpHsble AbIpHI B sipax rajJakTHK

59

Bcenennas. Pa3zberanue rajakTHK.
Teopus bosboro B3peiBa.
PennkToBoe u3ydeHue.
MeraranakTuka

60

Hepemennsie mpoGieMbl
aCTPOHOMUU

61

KonTponbHas pabota «neMeHTH
aCTPOHOMHH U aCTPODHUIUKI

62

O6o6matomuii ypok. Ponb pusuku
¥ aCTPOHOMHUU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ITUYECKOHN cdepax AesaTeTbHOCTH
YyeJI0BeEKa

63

O606maromuit ypok. Poib u Mmecto
(bU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOW HAYYHOU KapTHHE
MUpa

64

O6o06uaromuit ypok. Pomib
¢u3nueckoil Teopuu B
(bopMHpOBaHUU MPEICTABIECHUI O
(bu3nyecKoil KapTUHE MUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
001IeM psITy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
NPEACTAaBICHUN O IPUPOAE

66

PesepBHbIil ypok. MarautHoe noie.
ONEeKTPOMarHMTHAsI NHAYKIHSI

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHenuaIbHON TeOpuun
OTHOCHUTEITLHOCTH

68

Pezepnsiii ypok. KBanroBas ¢usuka.
DIIeMEHTBI ACTPOHOMUH U
acTpo(U3HUKH

bubnuorexa
[HOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. ®wuswmka.l10 kmacc:yue6. st o06meodpa3oBaT.opranu3anuii: 6a3oBsiid ypoens / I.51.
Msikuies, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. [TapdenrreBoii. — 4-e uzn. — M.:
[Tpoceemenue, 2018. — 416 c.:un. — (Knaccuyeckuii Kypc).

2. @wuswmka.ll xmacc: yue0. Jlyisa o6meoopa3oBaT.opranu3anuii: 6a3oBsiii ypoens / ..
Mskumies, b.b. byxosnes, M.B. Uapyrun ; nox pen. H.A. IlapdenTtreBoit. — 5-¢ u3a. — M.:
[Mpoceemienwue, 2018. — 432 c.: [4] n. un. — (Kimaccuueckuii Kype).

3. Coopnuk 3ama4 no ¢pusuke. 10 — 11 xmacebr: mocodue s 0011e00pa3oBaTeIbHBIX
yupexaenuit: 6a3oBeiii 1 npodunbueiil yposau/ H.A. ITapdentreBa. — 3-e uzn. — M.
[Ipocsemenue, 2010. — 206 c.: un. — (Knaccuueckuid Kypc).

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. ®epepanbHblil TOCYJapPCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT CPEIHETO
(momHOTO) 06I1IeT0 0OpazoBanms. Crapiras mkoja. 10-11 kmaccel. - YTBepxkaeH
npuka3zom Ne 413 Munob6pHayku Poccun.

2. @wuzswmka.l0 knacc:yueb. s obmeoOpa3oBaT.opranu3aruii: 6a3oBbiil yposeHs / ..
Mskumes, b.b. byxosnes, H.H. Corcknii ; mox pen. H.A. IlapdpentoeBoit. — 4-¢ u3a. — M.
[Ipoceemenue, 2018. — 416 c.:un. — (Knaccuyecknii kypc).

3. ®wuswmka.ll kmace: yueb. st o6meoOpa3oBat.opranu3anuii: 6a3oBsiii ypoers / I'.51.
Msikuiues, b.b. byxosues, M.B. Yapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uza. — M.:
[Ipoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

4. CoOopnuk 3amay no pusuke. 10 — 11 kimaccer: mocobue 1ist 001eo0pa3oBaTeIbHbBIX
yupexaeHuit: 6a3oBbiit 1 npoduiibHbIil ypoBHu/ H.A. [TapdentreBa. — 3-e uza. — M.:
[Tpocsemienune, 2010. — 206 c.: un. — (Knaccuueckuit Kypc).

5. ®wuswmka. 3agaunuk. 10-11 ki.: mocobue s 061eodpazoBaT. yupexaeHui /

A.I1. PermkeBuy. — M.: [Ipoda, 2015.

6. CoOopnuk 3ama4 o pusuke: 10—11 kmacest / O.U. I'pomueBa. — M.: 3naTenscTBO
"Ox3amen", 2015.

7. TemaTndeckue KOHTPOJBHBIE U CAMOCTOSATEIbHBIE paboThI 10 ¢usuke. 10 kmacc /
O.U. I'pomnieBa. — M.: U3narensctBo "Ok3amen", 2012.

8. TemaTuueckrie KOHTPOJIbHBIE U CAMOCTOSTENbHBIE Pab0THI IO husuke. 11 kmacc /
O.U. I'pomueBa. — M.: U3narensctBO "OKk3amen", 2012.

9. KauectBenHsble 3aaun 1o ¢pusnke B cpeanei mkone. [locobue ans yuurenei /

M.E. Tynpunnckuii. — M.: IIpocsemenue, 1972.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUS 00Opa30BaAHUS»

2. http://nsportal.ru - cormanbHast ceTh pabOTHUKOB 00pa30BaHMS.

3. http://markx.narod.ru/pic/ - ¢usuka B mkose.

4. http://festival.1september.ru/articles/ - pectuBanp nenarornueckux uueit « OTKPHITHIH

YPOK».
http://www.fizika.ru/ - caiit ans yaureneir GU3UKH U UX YUCHHKOB.

o1



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/

13.

14.

15.

16.

17.

18.

19.

http://www.physics.ru/ - matepuasl Mo GpusmKe.
www.ege.edu.ru - uHpopMaloHHbIi nopran EID.
http://school — collection.edu.ru/ - enunas komteknus [{OPoB
https://eobraz.ru/roToBbie-paboune-mporpaMmbI-i0-HOBOMY- G/

. https://myotveti.ru/dusuka-10-11-knacc-pabouas-nporpamma-2023-2024-yye/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas konnekuus uudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OTkpeiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm

I'azera «1 ceHTAOps»: MaTepualbl o HU3MKe
http://1september.ru/

DdecTuBanb IeJarort4yeCKux I/II[Gf/i ((OTKpBITBIfI YPOK»
http://festival.1september.ru/

du3suka.ru
http://www.fizika.ru

KM-mkona
http://www.km-school.ru/

DJEeKTPOHHBINA y4eOHUK

http://www.physbhook.ru/

Camas Oosb1ias snekTpoHHast 6nbanoreka Pynera. [Torck KHUT U XKypHAIOB
http://bookfi.org/



http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/
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