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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHEro oOuiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHWH K pe3yabTaraM OCBOEHHUS OCHOBHOU
obpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaepaabHon
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIICTIIIUY TPENoiaBaHus yueOHoro mpenamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, pealu3yONMX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha (POPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO k 1mIaHUPYEeMBIM JMYHOCTHBIM, IPEIMETHBIM U METAlpEIMETHBIM
pesyibTataM OOY4eHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LIeJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHSI Kypca (PU3UKHU: TUIHOCTHBIC, METAlpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAaHUpPYEMbIEC PE3YNbTAaThl OCBOCHUS Kypca (Qu3uMKu Ha 0a30BOM YPOBHE, B TOM YHCIIE
MPEAMETHBIC PE3YJIBTATHI IO TOAaM OOYyUEHHUS;
e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KaloIIeM MUpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN [Js €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHel, ounonorue, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeiessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIa/ B (popMUpOBaHUE
€CTECTBEHHO-HAyYHOU KapTHUHBI MUpa oOydarolmuxcsi, B (pOpMHUpOBAaHHE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIIEIOBAHUIMA.

B ocHOBY kypca ¢u3MKH 111 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UIIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00beTMHEH BOKPYT
¢busznueckux Teopuid. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoesa eymanumapusayuu. EE peanusanus mpeanoyiaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHIana PU3nIecKor HayKu, OCMBICIICHUE CBSI3HM Pa3BUTHS (M3UKHU C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MPOOIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peanusyercss IOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJICp KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00Cyx aeHus po0IeM palroHaIbHOTO IPUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpeIHEro o0Iiero oOpa3oBaHHs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yercs Mpexae BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHOW JIEeATENLHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUYEHHUYECKUX NPAKTUYECKUX paboT. BriaeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISCTCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToMm
o0ecrieuyrBaeTCsl OBJIAJICHHE OOYYAIONIMMUCS YMCHUSMHU MPOBOJIUTH KOCBCHHBIC H3MEpPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME yIenseTcs PEelIeHHI0 pacY€THBIX M KaueCTBEHHBIX 3ajad. [Ipu sTtom
JUTSL PACYETHBIX 3371a4 TIPUOPUTETOM SIBJISTIOTCS 3a/1a4M C SIBHO 3aJIaHHOHN (DU3MYECKON MOJECIBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca,
TaK W UHTETPUPYS 3HAHMUS M3 Pa3HBIX pas3AesioB. il KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
ABISAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (PU3NYECKHX SBICHUM W TPOIECCOB B
OKpY’KaIoIIeH XKu3HHU, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmMu PIOC COO k MarepuanbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKMU WM B YCIOBHAX
MHTETPUPOBAHHOI0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere dusuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyIOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUYECKUX paboT U IEMOHCTPAI[MOHHOE 000PYAOBaHNUE.

JleMoHCTpallMOHHOE 000pyAoBaHHe (opMupyeTcs B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CnednBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe o0opynoBaHueE I YUeHUYECKUX IPAKTHUECKUX padoT GopMUpPYETCsI B BUJIE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecneumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU HCJIIsIMU N3YUCHU A (bI/ISI/IKI/I B 06H_ICM O6paBOBaHI/II/I SABIIAKOTCA:



e (opMupoBaHHE HHTEPECA M CTPEMIICHHUS 00yJaIONINXCs K HAYYHOMY U3y4ECHUIO TPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e Dpa3BUTHE TMPEACTABICHUWA O HAy4yHOM MeETOJe TO3HaHusi U (opmMHpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SBJICHHSIM;

e (dopMHpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3ysbTaTa M3y4eHUS OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (dopMupOBaHHE YMEHUH OOBSACHATH SBICHHS C MCIIOIb30BaHHEM (DM3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEeJIbCTB;

e (dopMHpOBaHHE TPEICTABICHUI O POMM (PU3MKK IS PAa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHH.

Joctuxenue 3THX Lejaed o0ecneunBaeTcs PpELIeHHEM CIEAYIOIUX 3a1ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero oo0pa3oBaHus:

e mnpuoOpeTeHue CUCTeMbl 3HaHUK 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (HU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

e (opmMHupoBaHUE YMECHHI IPUMEHSTh TCOPSTHUSCKHUE 3HAHUS ISl 00BICHEHUS (PH3UICCKIX
SABJICHUM B IPUPOJE U ISl HPUHATHUS MPAKTUUECKUX PELICHU B IOBCETHEBHON KU3HU;

e OCBOEHME CIIOCOOOB pElICHUs Pa3INyYHbIX 33]a4 C IBHO 33JaHHON (PU3NYECKON MOJIEIIbIO,
3a[a4, MOPa3yMEBAOIINX CAMOCTOSITEIbHOE CO3JaHue (PU3NUECKON MO, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHHUUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIIMAHMS Ha OKPYKAIOLIYIO CPENY;

e OBJAQJICHHE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U MPOBEIEHUs (PUIUUECKHUX
HKCIIEPUMEHTOB, aHAJM3a M UHTEPIPETALNU HHPOPMALIUH, ONIPEIEIICHUS JOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTaTa;

e CO3JaHHUE YCIIOBHM I PA3BUTHUS YMEHUH IPOEKTHO-UCCIENOBATEIBCKOW, TBOPYECKOU
JIeATEIbHOCTH.

Ha wusyuenue ¢usukm (0a30BBI ypOBEHBb) Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHMS
orBoguTcs 136 gacoB: B 10 kitacce — 68 uacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMme o (pu3MKe nepedeHb JJabopaTOPHBIX U MPAKTHUECKUX padoT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

®dusuka — Hayka o npupoge. Haydynble MeToabl MO3HAHUS OKpY)KaroIIero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MIPOLIeCCe MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.



MonenvupoBanue (GU3MYECKUX SBIEHUH W TporieccoB. Hayunble runmore3sl. dusndeckue
3aKOHBI U TeOpuH. [ paHHIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponmp m mecto ¢usuku B (QOpMHUPOBAHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamurka

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

[Tepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHME

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBl KOOpAHHAT. CIl0KeHUE NEepeMELCHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOEe ABUXKeHHe. ['padmku 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEePEMEILEHUS MaTepUaibHOW TOUYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.
KpuBonuHeliHoe naBukeHUE. J[BH)KEHME MaTEpPUAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEIHAs cKopocTh. [lepnon u yactora

obOpainenus. [leHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, JBUKEHUE CHAPSIOB,
LEIIHBIE U pEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YITIOM K TOPU30HTY U TOPU3OHTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/IBYLICHI/IC HCPAaBHOMCPHOT'O ABUKCHUA C LCJIIBIO OIIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.



HccnenoBaHue COOTHOIIEHUSI MEXTY MTYTSIMH, IPOWIEHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBHXEHUH C HayalbHOM CKOPOCTHIO,
PaBHOI HYIIO.

W3ydeHue ABM>KEHUS IApUKa B BSI3KOM YKUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHocTH ['anunes. Ilepseiii 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Brtopoir 3akoH HeroTona st
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH Hbr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (mokost, CKoibxeHus, kauenus). Cuia tperust. Cyxoe tpenue. Cuna
TPEHHUsSI CKOJIbKEHUsSI U cwiia TpeHus nokos. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JIBYDKEHUU Tela B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpallaTelIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TEA.

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. [1imevo cuiibl. Y cinoBusg paBHOBECUS TBEPIOTO
Tena.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IPUMCHCHUC: IMOAIINITHUKH, OBHKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Llemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMarium.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOIbEME U NAJICHUU.
CpaBHeHME CUII TPEHUS MTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Bumbl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
W3yuenue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

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

HccnenoBanue ycaoBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BpPAICHUS.
Tema 3. 3aKonbl cCOXpanenusn 6 mexanuke

HMnynsc MaTepuaibHON TOYKH (Telsa), CUCTEMbl MAaTEPUAIBHBIX TOUYEK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus MaTepuanpbHOW TOYKH. TeopemMa 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[TorennmanbHas sHeprus. [loTeHnmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMJIH.

HOTGHLII/IaJIBHI)IG N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa60TBI HCIIOTCHUHAJIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOM OHCPIUH CUCTCMBI TCII. 3aKkoH COXpaHCHUA MEXaHUYEeCKOU OHCPI'UM.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHUYecKue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIN
MACTOJIET, TBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune abCONIOTHO HEYHNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

I/ICCJ'Ie}IOBaHI/Ie CBs3HU pa6OTBI CHIIBI C W3MCHEHHEM MEXaHHYeCKOM OHEpIruM TCJjia Ha
MMpUMEPEC PACTAKCHUA PC3UHOBOI'O KT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OcHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH M UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Tell U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo BemecTsa. [loctosHHas ABorapo.

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

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUun
uaeanpHOro rasa. AOCONIOTHasg TemIepaTrypa Kak Mepa CpeaHell KUHETHUYeCKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [[lkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30MPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnBITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOSHUE BemecTBa, ¢ororpaduu MOJICKYI
OpPTaHUYECKUX COCTUHEHUIA.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, 10Ka3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOIO B3aUMOICHCTBHUS.
Mozens, WUTIOCTpUPYIOLIAs MPUPOY AABICHUS r'a3a Ha CTEHKU COCY/Ia.

OnbIThl, MWJUTIOCTPUPYIOLIE YPAaBHEHUE COCTOSIHUS MI€AIbHOTO ra3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHre Macchl BO3JlyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0bhéMa
KOMHATBI, JaBJICHHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmonnHamuueckass cucrteMa. BHYTpEHHs JHEpPruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi OAHOATOMHOTO
UJIANBHOIO ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs

TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEmMIOTHI Ipu TeIuioncpeaayc.

[TonsiTre 06 annabaTHOM Mpotiecce. [1epBrlit 3akoH TepmoguHamMuKu. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKH K u3omporeccam. [ padudeckas naTeprpeTarus padboThI rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpo1eccoB B MpUPOJIE.



Tennossie MamuHbL. [IpuUHIMIIBEI 1EHCTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus SHEPTUH B
TeTIoBBIX MamuHax. KoadduuuenT nonesnoro neiictsus Temnosoit mamuusl. L{ukn Kapro u ero
KOA(UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE POOIEMbl TEIIOPHEPTETUKH.

TexHumueckne YCTPOIZCTB& U IPAKTUYCCKOC IPUMCHCHHEC. [IBUTATCIIb BHYTPECHHETO
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUIIUOHCP.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEHW SHEpruM Teja IpPU COBEPIIEHUH pPaOOThI: BBUIET NMPOOKU U3
OYTBUIKH TIOJ] AEWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(pupa B TaTyHHOU TpyOKe MyTEéM TpEeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela Ipu Temionepeaaye.

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

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOT'O JIBUTATENs.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pazoBanue u konaeHcanus. Vcnapenue u kunenue. AGCONOTHAs U OTHOCUTEbHAsS
BJIAKHOCTh BO31yxa. HacellieHHbIl map. YaenpHas Temuiora napooOpa3oBaHMs. 3aBHUCUMOCThb
TeMIIepaTypbl KUIEHUs OT aBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaiauzauus. Y aenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHudeckne yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUHU.

CriocoObl U3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus ¥ TUTABJICHHS KPUCTAIUTHYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

OnekTpuzauuss Tel. ONEKTpUYeckuil 3apsa. JlBa Buaga dJIEKTPUUECKHUX  3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH  Kynona. ToueuyHbli  2JIEKTpUUYECKUNA — 3apsii.
OnekTpuueckoe moje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3unuu

OJICKTPHUICCKUX roJielt. Jlmanm Hapr[}KéHHOCTI/I OJICKTPHUYECKOT'O ITOJIA.

Pabora cun anexrpocratuueckoro nosst. I[lorennuman. Paznocts norenuuanos. [IpoBogHuku
U IUAJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJie. JusrnexTprudeckas NpoHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHu4yeckne yCTpOMCTBa W MPAKTUUECKOE IMPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE SJEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAILHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

BiaunmopeiicTBie HadIeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DINIeKTpOoCTaTUYECKas 3alIHTa.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJIomMaau IIaCTUH, PaACCTOSIHUA
MCKAY HUMHU U )II/IBHGKTpI/I‘{eCKOﬁ IMPOHUITACMOCTHU.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUA AJIEKTPHUUECKOro TOKa. MICTOUYHHMKH TOKA.
Cuna Toka. [1locTOSIHHBIH TOK.



Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BE€HOICCTBA.
HOCHGI[OB&TG.HBHOG, napajjiCJbHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 371EKTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOUYHHUKA TOKA. 3aKkoH OMa aJid
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs POBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCThH COITPOTUBIICHUS] METAJJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOcTBEHHass M NpUMECHas MPOBOJUMOCTb IOJIYIPOBOIHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax MU paciulaBaxX OdJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

DneKkTpuueckuil ToK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3paa. MoaHus.
ITna3zma.

TexHuYecKre yCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHUBIICHHUS, BAKyyMHBIA  JHOA, TEPMHUCTOPHI W  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPEUYHOTO CCUCHUSA U MaTCpUaJia.

CMmemranHoe COCAUHCHUEC ITPOBOJHUKOB.

HpHMOG HU3MCPCHUC BHCKTpO,Z[BI/I)I(YH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUC TaJIbBaAHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUSA.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD TUO/1A.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.



N3mepenne 3IeKTpOoABMKYIIEH CHITBl MICTOYHHUKA TOKA M €M0 BHYTPEHHETO COTIPOTHUBIICHHUS.
Hab6mronenue anekrpoiusa.
MesxknpeaMeTHbIe CBSI3H

N3zyuenne kxypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBIAETCS € Y4ETOM
COZEPKATEIbHBIX MEXKIIPEIMETHBIX CBs3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO IMO3HAHMS:
SBJICHHE, Hay4yHBbIH (akT, TWmore3a, (Gu3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJICHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHNe CUCTEMbI YPaBHCHHU, JTMHEWHAs (yHKIUS, mapadoa, runepoona,
uX rpaMKv ¥ CBOWCTBA, TPUTOHOMETPUYECKUE PYHKIIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHOC TPHUI'OHOMCTPHYCCKOEC TOXIACCTBO, BCKTOPLI M HMX MNPOCKIHWHU Ha OCHU KOOpAWHAT,
CITO’KCHUE BEKTOPOB.

bBuonoeusn: mexanmueckoe JBW)KEHUE B KHUBOW mpupoje, muddysus, 0CMOC, TeI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumusi: AUCKPETHOC CTPOCHHUE BCUICCTBA, CTPOCHHUEC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOICcTBa TBép,I[BIX TCII, JKUJIKOCTEN U ra3oB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoUaluA, raJibBaHUKa.

l'eoepaghus: BIaxXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3zoBaHue JIBUKEHUHN C MCIIOJIb30BAHHUEM MEXaHM3MOB, YUET TPEHHUS B
TE€XHHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYECKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHUOOPHI, TabBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHamMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA
[TocTostHHble MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe Tmose.

BekTop MarHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niny MarHUTHBIX NoJIel. JIMHUM MarHUTHOM
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHoe 1oJie TPOBOJHUKA C TOKOM. KapTwHa NWHWUNA WHAYKIIMA MarHUTHOTO TOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MO1yJIb U HaIIPaBIICHUE.

Cuna JlopeHma, e€ MoAylb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBcHME DNEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKLHH.
DNEeKTPOABMKYIIAs CUJIa UHAYKLIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mose. OJIEKTPOJABMKYLIAs CWIa HHIYKIUU B IPOBOJHMKE,
JBIYDKYILEMCSI TOCTYNATENbHO B OJHOPOIHOM MarHUTHOM I10JIE.

IIpaBuiio Jlenua.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOJIBIKYIIAs CHJIA CAMOUHTYKIIAH.
DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa n  MNOPAKTHUYCCKOC IIPUMCHCHHC. IIOCTOSHHBIC MArHHWThI,
SJICKTPOMAIrHMThI, SJICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI], MHAYKIIHUOHHAA IICYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.
JIuHUY MHAYKIMY MarHUTHOTO TMOJIS.
B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBHCHMOCTD SHCKTpOI[BI/I)KyH_ICﬁ CHJIbI MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKa.

SIBneHre caMOMHIYKITHH.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

I/IBYLICHI/IC MAarauMTHOI'O IOJIA KaTyIIKU C TOKOM.



I/ICCJ'IG,I[OBaHI/Ie I[GI\/'ICTBI/ISI IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.

I/ICCJ'IC,I[OBaHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckue kojeOanus. ['apmoHnyeckue
koneOanus. Ilepuon, uacrora, ammutyga U (dasza konebanuil. IlpyKUHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuii. [IpeBpamienne sHepruu npu
rapMOHMYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIC AJIEKTPOMATHUTHBIC KOJICOAHUS B WICaTHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTHS MEXAYy MEXaHWYeCKUMH U  3IIEKTPOMArHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM

KOHTYPC.

[IpencraBienue o 3aryxarouux KojeOaHUsIX. BbIHYXJeHHbIE MeXaHHYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemennbIil Tok. CHHycOUJaNIbHBIN NepeMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya W MOTPEOJCHUE IIEKTPUYCCKOW DHEPTHH.
DKOJIOTMYECKHE PHCKH TPH TMPOU3BOACTBE AIEKTpOdHepruu. KynabTypa HCHOIb30BaAHHUS

ANEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE MPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTenbHON cUCTeMBbI (IPYKUHHBINA MM MaTeMaTH4ECKHM
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuii.
HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.
Hab6monenue pezonanca.

CB00OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociie1oBaTEIbHOM COEIMHEHMHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH H
KOH/IEHCATOopA.



Monenb TUHUY SIIEKTpoIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKA B IENH W3 TOCIENIOBATEIIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbI

Mexannueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs
U januHa BoyHbL. [lomepeunble u mpojosibHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opuenranus BekTopoB E, B, V B anexrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspu3anus, audpakuus, wuHTtepdpepenuus. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 37EKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue yCTpoilCTBa M IMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJlbHble€ MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajaap, paiuONpHUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Llemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecs: Ten0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6monenue narepdepeHinu u Audpakiiuid MEXaHUIECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIUTYAOW M YacTOTON
KOJICOAHMIA.

UccnenoBanue  CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE, IPETIOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.



Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonnHeliHOe pacpoOCTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue HM300paKCHUH B ILIOCKOM
3epkaje.

[Ipenomnenue cBeta. 3akOHBI MpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbl yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUSI.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. LBer.

CoOuparomue W pacceuBaromue JIUH3bL. ToHKasg smH3a. DOKYCHOE pacCTOSHHUE U
ONTHYECKas cuila TOHKOM JuH3bL. [locTpoenune n3odpakeHuil B cOOMparoIUX U pacCEeUBaIOLINX
nuH3ax. PopMyIIa TOHKOMW JIMH3bIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKU. Y CIIOBHS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX

KOI'CpCHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakiuonHas pemérka. YcIoBHEe HaONIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoicTBa W MPAaKTUYECKOE NPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, TH(paKnOHHAs PEeIIETKa,
HOJIIPON .

Llemoncmpayuu

[IpssimonuHeHOEe pacrpoCTpaHeHHe, OTpaXKEHHWE M TperoMieHue cBera. OnTHueckue
npUOOPBHI.

[TonHOE BHYTpEHHEe oTpakeHrne. MoJienb CBETOBO/IA.
HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.
Moenn MEUKpPOCKOIIA, TEJIECKOMa.

Hab6nronenue natepdepeHiinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucnepcuu cBera.

HonyquHe CIICKTpa € MIOMOIIBIO ITPU3MBEI.



[TomydyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

['paHunbl IPUMEHUMOCTH KJacCM4ecKol MexaHuku. llocTynarsl crnenuanibHOW TEOpUU
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, [MPUHIUII
OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTULbl. DHEPT U MTOKOSI.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6anmoeoii onmuku

®oronsl. Gopmyna [Inanka cBsi3u SHEPrUM (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpbiTie u  uccaenoBanue (ortordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dororddekra. YpapHenue DiiHmreHa 11 potorddexra. «KpacHas rpanuna» porosddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.
XUMHUYeCcKoe IeHUCTBUE CBETA.

TexHuuyeckne yCTpOHCTBA U MPAKTHUECKOE MpUMEHeHHe: (OTORNIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu
D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

CBeToaHoI.



Comnneynas OGarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuil. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. U3nyuenune u nornomenue GoTOHOB NpU MEPEXOAe aToMa ¢
OJIHOT'O YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CeKTp ypoOBHEN 3HEPIMHU aTOMa BOIOPO/JIA.

BousiHoBgie cBoMicTBa yactull. Bosusl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyanu3M.

CroHTaHHOE B BBIHYXX/ICHHOC U3JIYUCHHC.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(criexTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Habnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe a0po

3KCH€pI/IM€HTI>I, JAOKa3bIBAOIIUE CJIOKHOCTb CTPOCHUS dapa. OTKpBITI/Ie PaadnOaKTUBHOCTH.
OnbIThI Pe3ep(1)0pna 110 OIIPCACIICHUIO COCTaBa PaJUOAKTUBHOI'O U3JTYUCHUS. CsoiicTBa aJ'IL(I)a-,
6CTa', ramMmma-us3JIydcHus. Bausaue PAAVOAKTUBHOCTH HA )KMBBIC OPraHU3MBEI.

OTkpbITHE IPOTOHA U HelTpoHa. HyknonHnas monens siapa I'eitzendepra—lBanenko. 3apsa
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacnaa. ['amMma-uznydyeHue. 3aKoH
PaMOaKTUBHOTO pacrnaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SO€ED.

SAnepusiii  peaktop. Tepmosaepubiii cunTe3. IIpoGieMbl M TNEPCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

SJICMCHTapHLIC YaCTHUIIBI. OTKpBITI/IC MO3UTpPOHA.

MGTOHLI Ha6J'IIO)IeHI/I$I H pErucCTpanu 3JICMCHTAPHBIX YaCTHII.



dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoilcTBa M IpPaKTUYECKOE NPUMEHEHHue: JA03UMeTp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu
CuéTurK MOHUBUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Dranbl pa3BuThs actpoHoMmud. [Ipukiiagnoe 1 MUPOBO33pPEHUECKOE 3HAUCHUE ACTPOHOMHUH.
Bun 3Bé3nHor0 HeOa. Co3Be3aus, SpKue 3BE3IbI, IUNIAHETHI, KX BUIUMOE JABHKCHUE.

ConHeyHast cucTeMa.

Connine. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosHila ¥ 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CeKTpaIbHBIM KJIACC — CBETUMOCTDY. 3BE3/bI TJIaBHOM
IIOCJIENOBATEILHOCTH.  3aBHCHMOCTh  «Macca — CBETHUMOCTbY» IS 3BE3]  IJIAaBHOH
MocCJIeI0OBaTeIbHOCTH. BHyTpennee ctpoenue 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOJoIMU CoJiHIIA U 3BE3/1. DTarbl )KU3HU 3BE3.

Mneunsrii [TyTe — Hama [Nanaktuka. [Tonoxxenue u npmwkenne Conrima B ["amaktuke. Tumbl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SApaX alakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeTaranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaOnroneHuss HeBOOPY>KEHHBIM TJ1a30M € HCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUIOKEHUN
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nomnymapus u sipkue 3BE3/bl.

Hab6nronenus B reneckon JIynsl, mraner, Maeunoro [TyTu.

O0o01maronee moBTOpEeHNE

Ponp ¢u3nku W acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MuUpa, poib (U3MUeckod Teopun B (OPMUPOBAHUU TPEACTABICHUN O



(bU3UYEeCKON KapTHUHE MHpPA, MECTO (PU3MYECKOM KapTUHBI MHpA B OOIIEM PSIYy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX HpCIlCTaBJICHI/Iﬁ O Impuponae.

MemnpeuMeTHHe CBA3H

N3zyuenne kxypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcss ¢ y4ETOM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBSI3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemuvie nousimus, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYYHOTO ITO3HAHMS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nyeckas BEIMYWHA, 3aKOH, TEOpUs, HaAOIIOJEHUE,
SKCTIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, HU3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYeCKUue (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPBl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIMMH,
IPU3HAKU 110]100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIA U IUIOCKUX QUryp U 00bEMa Tel.

bBuonoeus: snekrpuueckue sBICHNS B )KUBOW IPUPO/IE, KoJeOaTeTbHbIC IBUKECHUS B KUBOU
HpPUPOJIE, OITUYECKUE SIBICHUS B )KUBOW NPUPOJE, NEHCTBHE pajuallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTPOEHME AaTOMOB M MOJIEKYJ, KpPUCTAJZIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOMN PEIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€)KM MAarHUTHBIX Py, (POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3AHNE 3EMIIETPSCEHUH.

Texnonocus: TAHUU DJIEKTpOIIepead, TeHEpaTOp MEPEMEHHOTO TOKA, AJIEKTPOJIBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «Pu3nKa» Ha ypOBHE CpeTHEro OOIIero oOpa3oBaHH
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE PE3YNbTaThl OCBOEHUS y4yeOHOro mpenmMera «DHU3MKa» JOJKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroLIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHMX
yOexJAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACITEIBHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaxIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKON IMO3UIMH  OOYyYaroIIerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

HpI/IHSITI/IC TpaI[I/II_II/IOHHBIX OGH.IG‘-ICHOBC‘-IGCKI/IX I‘YMaHI/ICTI/I‘ICCKI/IX nu I[CMOKpaTI/I‘ICCKI/IX
IIEHHOCTEH;

TOTOBHOCTbL BC€CTHU COBMCCTHYIO ACATCIIBHOCTL B HMHTCPCCAX TPAKIAHCKOTO 06H_I€CTB21,
Y4aCTBOBATb B CaAaMOYIIPAaBJICHUHN B O6p&30BaTeJ'IBHOI71 opraHusalyvu,

YMEHHME B3aUMOACUCTBOBATH C COLMAIBHBIMA MHCTHUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:
c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHUMBOJAM, JOCTHIKCHHUSAM POCCUHCKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTD OLICHUBATHb CUTYAllUIO U IPUHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTHU yLIéHOFO;

OCO3HAHHWE JIMYHOTO BKJIa/a B MIOCTPOECHHE YCTOMYHUBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:
UHTEpEC K pa3InyHbIM chepam MpodhecCHOHATBHON IEITETbHOCTH, B TOM YUCIIE CBA3aHHBIM
C (U3MKOM M TEXHMKOW, YMEHHE COBEpIlaTh OCO3HAaHHBIM BbIOOp Oyayiedl mpodeccun u

PCaIN30BbIBATH COOCTBEHHBIC )KM3HEHHBIC IIJTIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHHUIO U caM0o00pa3oBaHHUIO B 001acTU (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rH4eCKOro BOCITHTAHHUS:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIbTYPHI, OCO3HAHHE TJ00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUI B OKPYKAIOIIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeNen
yCTOfI‘IPIBOI‘O Pa3BUTHA YCTIOBCUYCCTBA,

paciup€Huc OnbiTa ACATCIBHOCTU 3KOJIOTHYECKOM HAIlpaBJICHHOCTH Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I3I/IK6;

7) HIEHHOCTH HAYYHOT'0 NMO3HAHMSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (prU3HYECKON HAYKHU;

OCO3HAaHUEC I€EHHOCTU HayQHOﬁ ACATECIIBHOCTH, TOTOBHOCTD B ITPOLECCE M3YUYCHUA (1)I/ISI/IKI/I
OCYHWICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCcTBUA
ba3oBble JJornvyeckue aelcTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTyalH3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATh HCIN ACATCIBHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPEUYN B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SABJICHUAX

pa3pabaThIBaTh IJIaH peLIeHUs MPoOIeMbl C yUETOM aHAIN3a UMEIOIUXCS MaTePUAIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBLI B JACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PEC3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCJ'Ie,Z[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEalbHOTO, BHUPTYaJBbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3ZHEHHBIX TTPOOIIEeM.
Ba3oBbIe nccienoBaTenLCKHeE 1eliCTBUA.

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSAMU U METOJaMH (PU3NYECKOM
HaYKU;

BJIaACTh HAaBbIKAMH y‘-IC6H0-HCCJ'ICIIOB3.TCJIBCKOfI )51 HpOCKTHOﬁ ACATCIIBHOCTU B o0iactu
(1)I/ISI/IKI/I, CITOCOOHOCTEIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY MCTOA0B PCIICHHUA 3a1a4
(I)I/I3I/ILICCKOFO COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB IMO3HAHU,



BJIAJICTh BUJAMHU JESITEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHMS, €T0 HWHTEPIPETAIlHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX CHTYAIHSIX, B TOM YHCIIE TIPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3W W aKTYaIM3MPOBATh 3ajady, BBIIBUTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI JJIs JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOA€ PCHICHUSA 3aJa4r PE3YIbTAaThl, KPUTHYCCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON €A TEIbHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMCTb IIEPCHOCUTH 3HAHUA 10 (1)I/I3I/IK€ B IIPAKTUYCCKYIO o0JtacThb KHU3HECACATCIIbHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIEH, MIPeJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIaACTb HABBLIKAMM ITIOJTYUCHUS I/IH(i)OpMaIII/II/I (1)I/ISI/II-IGCKOFO COACpIKaHUAd N3 MCTOYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEbHO OCYIIECTBISATh IMOWCK, aHAIMW3, CHUCTEeMATHU3alHI0 U
MHTEPIpETannio HHPOPMALUHU PA3IMYHBIX BUIOB U (OPM IMPEIICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAIINH;

HCIIONIb30BATh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B PELICHUH
KOIHUTUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3aaa4 C C06J'IIOI[CHI/IGM Tpe6OBaHI/II\/'I
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNs], MPABOBBIX M ATHUYECKHUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

co3laBaTh TEKCThl (DU3MUECKOTO COJIEp’KaHUs B pa3IUYHbIX (QopmaTax ¢ y4€TOM

Ha3HaueHUs THPOPMALIUH U 1IeJIEBON ayTMTOPHHM, BEIOUPAst ONTUMAIbHYIO (hOpMY MpeICTaBIEHUS
U BU3yaJIU3alluH.

KoMMyHuKaTHBHBIC yHHBepcaabHble yueOHbIe JeHCTBHUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;



MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBI6I/IpaTB TEMATUKY U METOJbl COBMCCTHBIX ,HefICTBHI;'I C y‘léTOM O6H_[I/IX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIeHa KOJIJICKTHBA,

MNpUHHUMAThL LCJINU COBMECTHOI ACATCIIBHOCTH, OPraHHU30BBIBATH KW KOOPAWMHUPOBATH
HeﬁCTBHH o eé JOCTHIXXCHHIO. COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacpeaciATb POJIA C y‘IéTOM MHCHUH

Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKIOr0 yYaCTHHUKA KOMaH[IbI B OOLIMI pe3ysbrar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IIPOCKTBHI, OLICHUBATH HWACHU C IMO3UIIMU HOBU3HBLI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYIIECTBIATE IIO3UTUBHOEC CTPATECIrHYCCKOE IIOBCACHUC B PA3JIMYHBIX CHUTyallusax,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIMAaTUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe IeiicTBUS
Camoopranu3anus:

CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIIBHYIO ACATCIIBHOCTL B obJractu (1)I/I3I/IKI/I u
ACTPpOHOMUM, BBIABIIATH HpO6JICMBI, CTaBUTH U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4diu,

CaMOCTOATEJIbHO COCTaBJISATh IUIAH PEIICHUs PAaCUETHBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYaLIHUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO APYAULIUN B 001acTU (PU3HUKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYyJIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OIICHKY HOBLIM CHUTYyallUsAM, BHOCUTb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM,

BIaACTh HaBBIKaAMU MO3HaBaTeIbHOM pe(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPUIACMBIX ,Z[CflCTBHfI n
MBICJIIMTCIIBHBIX ITPOLIECCOB, UX PEIYJIIBTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI peIeKCUH 711 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHUS;



YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHIKECHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB NEATECIbHOCTH;
IpUHUMATh ce0sl, TOHUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B nporecce noctkeHust TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMBbI IO (pU3HKe ISt
YPOBHSI CpeAHero oluero oopa3oBaHus y O0ydYaroIUXCsS COBEPLICHCTBYETCS 3MOIMOHATILHBIM
MHTEJUICKT, MPEAINOoaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATILHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHNS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSAM U MTPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAl[MM, BKJIOYAIOUIEH CTpEeMJIEHUE K JOCTHKEHMIO LEIU U YCHEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IeHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIaTUU, BKJHOHElIOHIGfI CIIOCOOHOCTh ITOHMMATh SMOIHOHAJIIBHOC COCTOAHUC [JPYTUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6H.I€HI/I$I, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKNBAHULIO,

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTPAWBaTh OTHOLIEHMS C JPYTUMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy o0ydyenust B 10 kJacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHM COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS N3YUEHHBIX GU3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
UHepIHalibHas cucTeMa oTcuéra, abCOoIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIU CTPOCHUS
ra3oB, XKUAKOCTEH U TBEPMABIX TeJl, TOUSUHBIH AIEKTPUUECKHUI 3aps]] PH pelieHuu PU3NIECKIX
3a/1a4;

pacmo3HaBaTh (pU3UYECKHe SBICHUs (TPOIECCh) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JBIDKEHUE 10 OKPY)KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, mu(dy3us, OpOyHOBCKOE JIBIIKECHHE,



CTpOEHHE KUIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tesl MPHU HAarpeBaHUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJIEHCAllMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHUE JaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBS3b
MEXJly MapaMeTpaMu COCTOSIHMSI ra3a B H30IIpolieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3apsIoB;

OMKCHIBATh MEXaHMYECKOEe JBUKECHHE, HCIONb3Yys (hU3HUECKHe BEJIWYUHBI: KOOPAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMIIYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHLHUalIbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHUYECKass MOIIHOCTb; MpHU
OTHCAaHUH MPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCTIONB3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U eIMHULBI, HAXOAUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UYECKYIO BETUYHMHY C IPYTHMMH
BEJIMYHMHAMU;

OMMUCBIBATHL M3YYCHHLIC TCIIJIOBBIC CBOMCTBA TE€II M TEIJIOBBIC SABJICHUS, HCIIOJIb3Yys
(1)I/I3I/I‘leCKI/Ie BCJIMYHMHBI: JaBJICHHUE Tas3a, TEMIICpaTypa, CpEAHAd KHUHCTHUYCCKAsA OHEPIrusa
Xa0TUYCCKOro ABHIXXCHUA MOJICKYJ, CPCAHCKBAAPATH4YHASA CKOPOCTHL MOJICKYJI, KOJHWYCCTBO
TCIIOTBI, BHYTPCHHSA SHCPIUs, pa60Ta rasa, KOBCI)(i)I/II_II/ICHT IIOJIC3HOI'O ILCIZCTBHH TCIIJI0BOT'O
ABUTaTCIIA; IIPpHU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATH CI)I/I3I/I‘-IGCKI/II71 CMBICJI UCITIOJIb3YCMBIX BCIIUMYHWH,
nx o0003HauYeHUd H CAMHUIbI, HaXOAUTb q)OpMy.]'ILI, CBA3BIBAONIUEC JAHHYIO (bHBH‘leCKYIO
BCJIIMYHHY C APYTHUMH BCIUYMNHAM,

OIKCBIBATh M3YYECHHBIE 3JIEKTPUUYECKHE CBOWCTBA BEILECTBA M IJIEKTPUUECKUE SBICHMS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAKTOBATbH (1)I/ISI/I‘I€CKI/II71 CMBICJI HCIIOJB3YEMBIX BCJIWYMH, HX o0o3HauyeHus H CAUHUIBI;
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

AHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCHOIb3Ys (U3UYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, Il m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHOIPaBUS UHEPIUATBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUSI
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEJHEH KHHETHMYECKOW SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MepBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpy 3TOM paznudarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBU (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI AEUCTBUSI MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyarh yCiaoBUSA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJHATL OKCHCPUMCHTBI 10 HMCCIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUN U IIponeccoB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMyIHpOBaThH
npoOeMy/3anady U TUNOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE HM3MEPEHUS (U3MUECKUX BEIUYUH, IMPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 H3MEPEHHS M WCIOJIb30BaTh HW3BECTHBIE METOJIbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEX]Ty PU3NYECKUMH BEIMYMHAMHU C UCIIOJIb30BaHUEM MPSIMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pE3y/IbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BUJIE TAOIHI] U TpadUKOB, IeJaTh BHIBOJBI 110 pe3ylIbTaTaM
WCCIIEJOBAHMSI;



coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAaHUN B pamKax
y4eOHOr0 9SKCIEPUMEHTA, YUeOHO-UCCIECIOBATEILCKOH M MPOCKTHOW JESATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOTO 000PYAOBAHMUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCIOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HaUCHHsI (PU3MUeCKON BEIIMYHHBI,

pelmiaTh KAa4YCCTBCHHBLIC 3ada4du: BBICTPAUBATH JIOTHYCCKU HCIIPOTHBOPCYHMBYIO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (1)I/I3I/I‘16CKI/IC SABJICHUS,

UCTIOJIB30BATh MPH PELICHUN YIeOHBIX 33a1a4 COBPEMEHHbBIE HH(OPMAIIMOHHbBIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTYpUPOBaHHUsS, HHTEPIIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHON HH(POPMAITUH, TOJTYYEHHON U3 PA3JINYHBIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh
MoJIy4yaeMyro HHPOPMAIHIO;

MPUBOJIUTH MPUMEPHI BKIAZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIS1 00CCIICUCHHUS
0e30MacHOCTH MpU OOpAIEHUH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPONUCTBAMHU, JUIS COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKalOILEH CpeIe;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, IIAHUPOBATh PabOTy
TPYINIbI, PAalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENILHOCTD B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAayYyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOTHH, B IPAKTHYECKON
JeSTeIbHOCTH JIFOJIeH, 1I€I0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHULIBI TPUMEHEHHUS] H3YyYEHHBIX (QU3NYECKUX MOJENeH: TOYEeUHBIN
JIIEKTPUYECKUH 3apsi], JIyd CBETa, TOUEYHBII HCTOYHUK CBETA, sACPHAs MOJIEIb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUECcKUX 3ajay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHWUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHHWTOB, JJICKTPOMAarHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBIDKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIEOAHUS W BOJHBI, MPSMOIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakius W IOJSIPU3ANHAS CBETa, JTUCIEPCHUS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIUATOro
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAS U UICKYCCTBEHHAS PaJINOaKTUBHOCTE;



OMKCHIBATh M3yUEHHBIE CBOICTBAa BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEN) U JJIEKTPOMArHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUUYECKUN 3apsi, Cuila TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIIPOTUBIICHHUE, PA3HOCTh IIOTEHLINAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTta TokKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJeH, MEepHoJ U 4YacToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi U CUjia TOKa B IPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYMHY C JPYTUMH BETHUYNHAMH;

ONKCBHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCH], HCHOJIB3ysd (U3NYECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynbc (OTOHA, TMEPHOJ IMOoJlypaclaja, SHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHHUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX O0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEITUYHMHBI;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHLUMIBL 3akoH OMa, 3aKOHBl IIOCJEAOBAaTENIbHOIO U  MAPALIEIBHOIO COEIMHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 53JEKTPOMAarHUTHOM HHAYKLMH, 3aKOH
IPSIMOJIMHENMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAKEHUsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(eKTa, 3aKOH COXpaHEHUs FHEPTUH, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MAacCOBOIO 4YHCIA,
noctynarel bopa, 3akoH pajMOAaKTHBHOTO pachaja, HOpU 3TOM pa3ivyaTbh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OIpEEIATh HAINpaBICHUE BEKTOpPAa MHAYKIMM MarHUTHOTO IOJS MPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIMHCHIBATH I/I306pa)I(CHI/IC, CO31aBacMOC IJIIOCKUM 3C€PKaAJIIOM, TOHKOH HHH30ﬁ;

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEOBAaHUI0 (U3NYECKUX SIBIEHUH W TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: Tmpu 3ToM  (OpMyIHpoOBaTh
npobaeMy/3agauy ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 MTPEI0KEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIWYHH, TMPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIeI0OBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BUAE TaOmMI W TpaduKOB, JenaTh BBIBOJABI IO pe3yjibTaTam
WCCJIEI0BAHMS;

coOuoiaTh MpaBWwiia OE30MacHOro TpyJda NpH MPOBEIECHHHM HCCIEIOBaHUN B pamKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EeOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;



pemiate pacu€THhIE 3aJaud C SIBHO 33JaHHON (U3MUYECKON MOJENbI0, HCIOJb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIE], HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJieJIb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuMble s e€ peleHus,
MIPOBOMTH PACUEThI U OIICHUBATH PEATbHOCTD MOIYYCHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

peliaTh KAa4YCCTBCHHBLIC 3ada4yu: BBICTPAUBATL JIOTHYCCKU HCIIPOTHBOPCYHMBYIO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (1)I/I3I/I‘16CKI/IC SABJICHUS,

UCII0JIb30BATh MTPU PEIICHUHU YYEOHBIX 3a/1a4 COBPEMECHHBIC HH(POPMAIMOHHBIC TEXHOIOTHH
JUI TIOUCKA, CTPYKTYPUPOBAHHs, WHTEPIPETAlMd M MPEICTaBICHHUA y4eOHOW W HaydHO-
HONYJISIPHO# HH)OPMALIUH, TOJYICHHON U3 Pa3IMYHBIX HCTOUHUKOB, KPUTHYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

00BACHATH IMPHUHIUIIBI HeflCTBHH MalluH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB, pas3iniaThb
YCJI0BUA UX 0€30I1aCHOT0 UCIIOIL30BaHUS B IMOBCEIHEBHOM KHU3HU,

NPUBOJUTH TPUMEPHI BKJIA/Ja POCCHUCKHUX M 3apYOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA IO (PU3UKE B TOBCEAHEBHOM JKU3HH AJIs1 00eCTIeUeHUS
0€30MacHOCTH MPU OOpPAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPOMCTBAMH, JJIsI COXpPaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY KaIolIei cpejie;

paboTarh B rpyIINe C BBHIIOJHEHUEM PA3JIMYHBIX COIIMAIBHBIX POJIEH, IMJIaHUPOBATh PaboTy
TPYOIbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAHAAPTHBIX CHUTYalUSAX, aJ€KBATHO OLEHMBATh BKJIAJ KaXXJOT0 M3 YYACTHUKOB TPYNIIBI B
peleHne paccMaTpUuBaeMoOi IPOOIEMBI.
Temarnueckoe MIaHUPOBAHUE
10 KJIACC

HaumMmeHnoBaHnue Koaun4yecTBO 4acoB

pa3ieJIoB U TEM Beero Kontpoabsubie Ilpakrnuyeckue
NporpamMmbl padoTbl padoTbI

Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUA

dusuka 1 METOBI

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/m oOpa3oBaTe/IbHBIE PeCypChl

11 Havamor 2 bubmuoreka [JOK
' YHHOTO https://m.edsoo.ru/7f41bf72
ITIO3HAHUA
Wroro mo pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jlnnamika ! https://m.edsoo.ru/7f41bf72
23 ffli‘f?em B 6 1 1 bubmorexa LIOK
' p https://m.edsoo.ru/7f41bf72
MCXAHUKEC
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
OcHOBBI bubnuorexa [JOK

MOJIEKYIISIPHO- d 1 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

HaumMmeHoBaHue KoaunuyecTBO 4acoB

pa3aesioB U TeM

n/n Bcero

KUHETUYECKON
TEOPUH

32 OCHOBBI 10 1
TEPMOIUHAMUKH

ArperaTHble
COCTOSIHUS

3.3 BemrecTBa. 5
®a30BEIC
MIePEXOIbI

Hroro no pazaeny 24
Paznen 4. JJIEKTPOIUHAMUKA

4.1 Dnextpoctatuka 10

ITocTosiHHBIH
BJIEKTPUYECKUI
ToK. Toku B
pa3IMYHBIX cpeaax

12 1

Hroro mo pazaeny 22
PesepBHOE Bpems 2

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

11 KIIACC

68 3

HaumMmeHnoBanue Koaun4yecTBO 4acoB

pa3aesioB u TeM

n/n Bcero

Paznea 1. JIEKTPOJANHAMUKA

MarnuTHoe noie.

1.1 DnexrtpomarautHas 11 1
WHTKIUS

Hroro no pazneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

MexaHnueckue u
2.1 snexTpomarHuTHeie 9

KoJIeOaHus
Mexanndeckue u
2.2 >IEeKTpPOMarHUTHbIE 5 1
BOJTHBI
2.3 OnTuka 10
Hroro no paszneny 24

Konrpoabnbie IlpakTnueckue
MpPOrpaMmMbl padoThI

Kontpoabnsie Ilpakrnyeckue
NPOrpaMMmel padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH


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

HaumeHoBaHue KosimvecTso yacos JaekTpoHHbIe (LU(pPOBbHIE)

H/;I pa3aesioB 1 TEM Beero K()]-[Tpo.n[,}[],[e HpaKanecxne Oﬁpa3OBaTeJ'ILHI>Ie
NPOrpamMMbl padoThI padoTbI pecypchbl
OCHOBBI
CIIeIIMaTbHOM 4 1 bubmuorexa [JOK
TCOPHH https://m.edsoo.ru/7f41c97c
OTHOCUTEIIBHOCTH
Hroro no pazaeny 4
Paznen 4. KBAHTOBASA ®U3UKA
DJIEMEHTBI 6 bubmuorexa [JOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpoeme atoma 4 https://m.edS(])_E).ruNf4lc970
bubnmoreka [JOK
4.3 Atomsoe azpo > https://m.edsc]i).ru/7f4lc97c
Hroro o pazaeny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODOU3UKHU
51 eemonowunn 7 1 Bumaorexs LIOK
https://m.edsoo.ru/7f41c97c
acTpou3uku
Hroro mo pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
Oo6ob61aroiee 4 bu6nuoreka [IOK
HOBTOPEHUE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 !
I[MTPOTPAMME
[ToypouyHOe TIaHUpOBaHKE
10 KJIACC
N KosnuecTBo yacos JJIeKTPpOHHBbIE HU(PPOBHIE
I /;1 Tema ypoka Beero Konrposabueie IIpakruyeckue o0Opa3oBaTe/bHbIE
padoThbI padoTbI pecypchl
®dusuka — HaykKa o
1 Tpupoze. Hayunslie 1 bub6nuorexa [IOK
METO/IbI TO3HAHHMS https://m.edsoo.ru/ff0c32e2
OKPYXKAroIIero MUpa
Ponb u MecTo puzuku
B (hOpMUPOBAHUU
2 COBPEMEHHOM 1 bubnmoreka [JOK
HAYYHOU KapTHHBI https://m.edsoo.ru/ff0c33e6
MUpa, B TPAKTHIECKON
JESTSIILHOCTH JTIOJICH
3 Mexanndeckoe 1 bu6mmoreka [JOK

JIIBUKEHUE. https://m.edsoo.ru/ff0c3508



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
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE

Ne
Tema ypoxa Konrpoabnsbie Ilpakruyeckue o0pasoBaTe/bHbIE
n/n Bcero
padoThI padoThI pecypcbl
OTHOCUTENBHOCTD
MEXAHUYECKOTO
IIBIOKEHUS.
[Iepememenue,
CKOPOCTbh, YCKOPEHHUE
PaBHomepHOE
4 1 HMOHHI})IefIHOG 1 bubsmorexa IOK
P https://m.edso0.ru/ff0c3620
IIBIOKEHUE
PaBHOyCcKOpeHHOE
5 o HMO?III/IHCPI‘/JIHOG 1 bubmorexa [IOK
b https://m.edsoo.ru/ff0c372e
IIBIKEHUE

CBo0OoOIHOE MajICHHUE.
6 VYckopenue 1
CBOOOHOTO MaICHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

KpuBonunerinoe

JIBWKEHUE. [IBIKeHNE 1 bu6mmoreka [IOK
MaTepUAIbHOM TOUKH https://m.edsoo.ru/ffOc3ada
10 OKPY)KHOCTH

[Tpuaun
OTHOCHUTEIBHOCTH
Tamunes.

8 MHHueprumanbHbie 1
CHCTEMBI OTCUETA.
ITepBolii 3aK0H
Hrrotona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna.

[TpuHIMDO

CYNEPNO3UIUU CHUJL. bubnuoteka [JOK

Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Herorona nns

MaTepualbHOU TOUKU

Tperuii 3aKkoH
10 HeroToHa s 1
MaTepHalbHbIX TOUEK

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

3aKOH BCEMUPHOTO
tarorenus. Cuia

11 Tsaxectu. [lepas 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0c3d00
KOCMUYECKast
CKOpPOCTh
12 Cuna ynpyrocru. 1 bubmuorexa [IOK
3akon ['yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHus.
13 Koapdpuument 1 bubmuorexa [IOK
tpenus. Cuna https://m.edsoo.ru/ff0c3f76

COIIPOTUBJICHUS ITPpU


https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Ne

n/n

14

15

16

17

18

19

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE
Konrpoabnsbie Ilpakruyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

Tema ypoka
Bcero

JBMXKCHHUU TCJIa B
KHUAKOCTHU WUJIM Ia3c

IToctynarenbHoe U

BpaIaTebHOe

JBHYKEHHE a0COIFOTHO

TBEPAOIO Tea. bu6mmoreka [JOK
MowmenTt cuibl. [iedo https://m.edsoo.ru/ffOc41a6
cHIbl. Y ClIoBHA

paBHOBECHsI TBEPIOTO

Tena

Nmnynbc

MaTepHAIIbHON TOYKH,

CHUCTEMBI

MaTEepUAIbHBIX TOYEK. bubnuorexa [JOK
Wmnynbe cuiibl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs

MMITYJIbCA.

PeaktuBHOE NBHXKEHUE

Pabora u mouHOCTH

cunbl. Kunetnueckas

SHEPTUs

MaTepUaIbHON TOYKH. 1 bubnnoreka [JOK
Teopema 06 https://m.edsoo.ru/ff0c4502
WU3MEHEHUU

KUHETUYECKOI

SHEPTrUu

IloTrenuuansHas
SHEPrusl.
IlorenuuansHas

JHEPrus yIpyro bubmuorexa [JOK

nepopmuposanHoi 1 https://m.edsoo.ru/ffOc461a
TIPYKUHBL.

IlorenuuansHas
SHEPruUs Tea BOIHU3U
MOBEPXHOCTU 3EMIIH

[ToTreHnmanbHbIE U

HETIOTCHITUAIbHBIC

cubl. CBs3b pabOTHI

HETIOTCHITUATbHBIX

CHJI C U3BMEHEHUEM bubmuorexa [JOK
MEXaHHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI TEl.

3aKOH COXpaHEHUs

MEXaHUYECKOU

SHEPTrUHn

JlaGopaTtopHnast pabota 1
«HccnenoBanue CBS3H


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Ne
n/n

20

21

22

23

24

25

26

27

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE
Konrpoabnsbie Ilpakruyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

Tema ypoka
Bcero

pabOTHI CHIIBI C
W3MEHECHUEM
MEXaHUYEeCKOU
DHEpPruM Tea Ha
pUMepe pacTIKEHUS
PE3UHOBOTO KIyTa»

Konrponbnas padora

0 TeMe

«Kunemaruka. 1 bubmuoreka [JOK
JluHamuka. 3aKOHBI https://m.edsoo.ru/ffOc4b74
COXpaHCHHS B

MEXaHHKE»

OcHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-
KHHETHYECKOM 1
teopun. bpoyHoBckoe
newxkenue. Juddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

XapakTep JBUKECHUS U
B3aNMOJICHCTBHSA
YaCTHII BEIIECTBA.
Mopenu cTpoeHus
ra3oB, KUAKOCTEH U
TBEPIBIX TEI

Macca monexy:.
KomnuectBo

BEIIIECTBA. 1
ITocTossnHas

ABorazipo

Tennosoe

paBHOBECHE.
Temnepatypa u eé 1
u3Mmepenue. [lkana
teMriepatyp Llenbcns

NneansHerii ras B
MKT. OcHoBHOE 1
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

AobcommoTHas

TeMIlepaTypa Kak Mepa

cpenHen

KHHETHYISCKOM 1 bu6nmoreka [JOK

SHEPTUH JBHKCHHUS https://m.edsoo.ru/ff0c511e
MOJIEKYJI. Y paBHEHUE

Menpaeneena-

Knaneiipona

3akoH /lanbTOHA.
I"a30BBIC 3aKOHBI


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Ne

w/n Tema ypoka

JlaGopaTopHnas pabota
«HccnenoBanne
3aBUCUMOCTH MEXKIY
napaMeTpamMu
COCTOSIHUS
Pa3peKEHHOTO razay

28

H3omponeccel B
UJeabHOM ra3e u ux
rpadudeckoe
IpeJICTaBICHNE

29

BryTpeHHss sHeprus
TEPMOJIUHAMUYECKOMN
CHCTEMBI U CITIOCOOBI
€€ N3MCHECHUSI.

30 KomuyectBo TemaoTel 1
u paboTa. BHyTpeHHss
SHEPrus
OZJHOATOMHOI'O
HIeaJLHOro rasa

31 Bwuasl Teronepegaun 1

Y nenpHas
TEMI0EMKOCTh
BEIICCTBA.
KomandecTBO TEIIIOTHI
MIpH TeTUIoNepeaaye.
AnuabaTtHbIi poliecc

32

IlepBblii 3aK0H
TEPMOJIMHAMUKH U €TI0
IIPUMEHEHHUE K
M30Iporeccam

33 1

Heob6patumoctsb
IIPOLIECCOB B IIPUPOJE.
Bropoii 3akon
TEPMOJUHAMUKU

34 1

IIpyHIMD AEHCTBUA U
35 KII/I TermoBoit 1
MAaIITUHEI

Hukn Kapno u ero
KIIJ

IKOJIOTHIECKHUE
37 mpobiembl 1
TETUIOIHEPTETHKHU

36

O06o0maromuii ypok

38 «MonekynsipHas

Bcer

KoaunuecTBO 4acoB

KonTpouabnslie [IpakTuueckne

padoThI

padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE

Ne
n/n Tema ypoxa Beero Konrpoabnsbie Ilpakruyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
¢duzuka. OCHOBBI
TEPMOIMHAMHKI
KontponsHas padora
0 TeMe
bu6mmoreka [JOK
39 «Monekynipras 1 1 https://m.edsoo.ru/ff0c6a50
¢duzuka. OCHOBBI
TEPMOIMHAMHKI

[TapooOpazoBanue u
40 xoHpgeHcaUs. 1
Hcnapenue u kunenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

AOconoTHas U

OTHOCHUTEIIbHAS bubmuoreka [JOK
BJI&)KHOCTh BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Hacepiennslii map

41

TBEpnoe Temno.
Kpucramnmuyeckue n
aMmop(dHBbIC Tea.

42 AHUN30TpONUs CBOMCTB bubnuorexa [JOK
KpucTayioB. XKuakue https://m.edsoo.ru/ff0c65f0
KpUCTAJLIBIL.

CoBpeMeHHbIE
MaTepuabl
[InmaBnenue n
o S B LOK
s https://m.edsoo.ru/ff0c6708
IUIaBJICHHUS.
CyO6numarus

44 YpaBHEHME TEII0BOTO 1 bubnnorexa [JOK
OanaHca https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tell.

45 iﬂeﬂKTpﬁI:z:;m; 1 bub6nuorexa [IOK

AL A https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKUX
3aps0B
IIpoBOonHUKHY,
JTURJIEKTPUKU U

4 OYNPOBOIHHKH. 1 bub6nuorexa [IOK
3aKOH COXpaHCHHUsI https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO
3apsaa
BsaumopeiictBue

47 33PANOB. 3aKoH 1 bubnmnoreka [JOK
Kynona. Toueunsbrit https://m.edsoo.ru/ff0c6ce4
DIIEKTPUYECKUH 3apsi]

48 Hanps>xéanocts 1 bub6nuorexa [IOK

9JIEKTPHYECKOTO TTOJIS. https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

Ne
n/n

49

50

51

52

53

54

55

56

Tema ypoka

[TpuHIMn
CyNEepHO3UIUU
3JIEKTPUYECKUX TIOJIEH.
Jlunuun
HANPSKEHHOCTH

PabGoTa cun
AIIEKTPOCTATUIECKOTO
oss. Ilorenumait. 1
PaznocTts

MOTEHIHAJIOB

[IpoBOgHUKY 1
JIUAJICKTPUKHU B
3JIEKTPOCTATHYECCKOM
oJe.
JusnexTpudeckas
MIPOHUIIAEMOCTD

1

DIEKTPOEMKOCTb.
Konpaencarop

DIIEKTPOEMKOCTh
MIJIOCKOTO
KOHJIEHCATOPA. 1
OHeprus 3apsyKEHHOTO
KOHJICHCATOpa

JlaGopaTopHnas pabota
"Uzmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMD AEHCTBUS U
MpPUMEHEHUE
KOHJICHCATOPOB,
KOMHMPOBAJILHOTO
anmnapara, crpyiiHoro 1
MpUHTEpA.
DNeKTpocTaTH4YeCKas
3ammTa. 3a3eMieHue
AIIEKTPONPUOOPOB

DIEeKTPUUIECKHUH TOK,
YCJIOBUS €T0
CYIIECTBOBAHUA.
ITocTOSIHHBINM TOK.

Cuia Toka. 1
Hanpsxenue.
ConpoTuBieHue.

3akon Oma mis

yJacTKa Ienu

ITocnenmoBarenbHOE,
napajuieiabHOe,

1

Bcer

(1)

KoaunuecTBO 4acoB

KonTpouabnslie [IpakTuueckne

padoThI

padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTte/ibHbIE

pecypchl

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Ne
n/n

57

58

59

60

61

62

Tema ypoka

CMEIIaHHOe
COCIMHEHHUE
MIPOBOJIHHUKOB.
JlaGopaTtopHnast pabora
«3yuenne
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

Pabota u MmomHoOCTh
AJIEKTPUYECKOTO TOKA.
3akon J[xoyns-Jlenna

3akoH OMma ais
MOJTHOM (3aMKHYTO)
AIEKTPUYECKOM LIETIH.
KopoTkoe 3ambikanue.
JlaGopaTtopHnast pabota
«M3mepenune DJ1C
HUCTOYHUKA TOKA H €T0
BHYTPEHHETO
COTIPOTHBIICHUS

DneKTpoHHas
POBOJIUMOCTb
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
COIPOTUBIICHUS
METAJIJIOB OT
TEMIEPATYPHI.
CBepxnpoBOANMOCTb
DNEKTPUYECKUN TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX
CcOOCTBEHHAA U

pUMecHas
IPOBOJUMOCTb.
CaoiicTBa p—n-
nepexo/a.
[TomynpoBOTHUKOBBIE
puOOpbI

DJIEKTPUYECKUHN TOK B
pacTBOpax u
pacriaBax
AIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOIUALIUS.
DIIEKTPOIIN3

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE

Beero Konrpoabnsbie Ilpakruyeckue o0pasoBaTe/bHbIE

padoThI padoThI pecypcbl
1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838
1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0
1
1
1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
1 bu6nmoreka [JOK

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

KoJsnuecTBo yacos DJieKTpoHHBbIe IU(POBBIE

Ne
n/n Tema ypoka Beero Kounrtpoabnbie [IpakTtuueckne o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
DJIEKTPUUYECKUH TOK B
rasax.

63 CaMOCTOSITeIIbHBIN U 1 bu6mmoreka [JOK
HECaMOCTOSTEIbHBIIH https://m.edsoo.ru/ffOc84ae
paspsia. Mosaus.

[1na3ma

DIIeKTpUUYECKHE

pUOOPHI U

YCTPOHCTBA H X bubmuorexa [IOK

64 npaimiieckoe 1 https://m.edsoo.ru/ff0c86fc
npuMmeHenue. [Ipasuna
TEXHUKH
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHTtposbHas padota
1o TeMe

o e BuGorera LOK

. https://m.edsoo.ru/ffOc8a8a
AJICKTPUUYCCKUN TOK.
Toxu B pa3nmnyHbIX
cpemax»
Pe3epBHbIii ypoK.

67 Kontponbnas padora 1 bubmmorexa [IOK
0 TeMe https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuKka"

Pe3epBHbIil ypoK. BuGmuorexa [IOK

68 OO6o6marommii ypok 1

https://m.edsoo.ru/ff0c8f6c
o temaM 10 kitacca

OBIIEE KOJIMYECTBO
YACOB I10 68 3 3
I[TPOT'PAMME
11 KJIACC
e Kosnn4yectBo 4yacos Mara DJIEKTPOHHBIE
n/ Tema ypoxka Bcer KonrpoabH IIpakrtuyeck H3y4YeHH HHppoBLIe
I p P a o0pa3oBaTe/bHbIC
0 ble padoThl  He padoThI pecypebi
[TocrossHHBIE
MarHuThbl U UX
A Bumorers 110K
1 1 https://m.edsoo.ru/ff0c97
Bektop MarHuTHOM 78

MHAYKIUU. JInHun
MarduTHOMN

WHIYKIAH


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

KoaunuyecTBO 4acoB
Jlara

Bcecer Kontpoabn IIpakruyeck H3Y4YeHH
0 ble padoThl  He padoThl b

Tema ypoka

MarsauTHOE T10J1e
MIPOBOJIHUKA C
TOKOM. OTBIT
Opcrena.
BzaumoneiictBue
MIPOBOJIHUKOB C
TOKOM

JlaGopaTopHas
pabota «3yuenue
MarHUTHOTO TIOJIS
KaTyIIKH C TOKOM)

erictBue
MarHUTHOTO MO
Ha IIPOBOJIHUK C
TokoM. Cuiia
Awmrepa.
JlaGopaTopHas
pabora
«HccnenoBanue
JIEUCTBUSA
MOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOM»

JewcTBue
MarHUTHOTO MOJs
Ha JIBWKYILYIOCS
3apsKEHHYIO
gactuny. Cuna
Jlopenma. Pa6ota
cunsl JlopeHna

DNeKTpOMarHuTHas
nHaykus. [Torok
BEKTOpa
MarHuTHOMN
unaykuuu. J/1C
MHAYKIUU. 3aKOH
AIEKTPOMATHUTHOMN
nHaykuu Papanes
JlaboparopHas
pabora
«Hccnenosanue
SIBJICHUS
3JIEKTPOMArHUTHON
WHYKIIUW»
NHAyKTUBHOCTS.
SIBnenne
CaMOUHIYKIUU.

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c98
fe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c98
fe

bubnnoreka IIOK
https://m.edsoo.ru/ff0c9a
c0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9d
f4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal
50

bubmuorexa [JOK
https://m.edsoo.ru/ffOca6
00



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

11

12

13

Tema ypoka

S1C
CaMOUHIYKIIUU.
OHeprus
MarHUTHOTO TOJIS

KaTyIIKU C TOKOM.
DIIEKTPOMarHuTHOE

I10JIC

Texumueckne
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSHHBIC
MAarHuThl,
AJIIEKTPOMATHHUTHI,

QJICKTPOABHUI'ATCIIb,

YCKOPHUTENIH
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIIMOHHAsS
Ie4b

O0600Iaronmin

YpPOK «MarautHoe

I10JIC.

SJIGKTpOMaF HHUTHasA

WHTYKITHS
KoHntponbHas
pabota o Teme

KoaunuyecTBO 4acoB

Jlara
Bcecer Kontpoabn IIpakruyeck H3Y4YeHH
0 ble padoThl  He padoThl b

1

«Marautaoe mone. 1 1

SJIGKTpOMaF HHUTHAasA

WHTYKITAS
CBoOo1HBIE
MEXaHUYECKUE
Kosie0aHusl.
I'apmoHnueckue
Kosie0aHusl.
YpaBHeHue
TapMOHHMYECKHUX
KoJie0aHui.
[IpeBpaienue
SHEPTrUu
JlaGopatopHas
pabora
«HccnenoBanue
3aBHCHUMOCTH
nepuo/ia Majbix
KoJebaHuit rpy3a

Ha HUTHU OT AJIMHBI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab
82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad
58

bubmmoteka [IOK
https://m.edsoo.ru/ffOcaf
06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

KoanuecTBo yacos DJIeKTPOHHbIE

ara
Tema ypoka B K I 1/1:’:}1 YeHH uH(ppoBLIe
Yp cer KoHTpOJILH pakTuyeck M3y 06pazoBaTebHbIe

1
0 ble padoThl  He padoThl pecypes

14

15

16

17

18

HUTH U MacChl
rpy3a»

KoinebarenbHbIi
KOHTYP.
CBoboiHBIC
3JICKTPOMArHUTHBIC
KoJieOaHus B
HJI€aJTbHOM
KoJIe0aTeIbHOM
KOHTYpe. AHaJIOTUs
MEXTY
MEXaHUYECKUMU U
DJIEKTPOMATrHUTHBI
MM KOJIeOaHUSIMHU

®opmyina Tomcona.
3aKOH COXpaHEHUs
SHEepIruu B
UJCAIbHOM
KoJie0aTeIbHOM
KOHTYpe

IIpencraBnenue o
3aTyXaruux
KOJIEOaHMSX.
BrinyX1eHHbIE
MEXaHUYECKHUE
KoJIEOaHMUS.
Pe3onanc.
BeIHyX1€eHHBIE
AJIIEKTPOMArHUTHBIE
KoJIeOaHUs

IlepeMeHHBIN TOK.
CunycougaibHbIN
MEPEMEHHBIH TOK.
MomHoCTh
MEePEeMEHHOTO ToKa. 1
AMIUIUTYIHOE U
JIEUCTBYIOLIEE
3HAUEHUE CUJIBI
TOKA U HaIPsKEHUS
Tpancdopmarop.
[IpousBoacTBo,
nepeaayda u
noTpebaeHne
ANEKTPUUECKON
SHEPTrUHn

bu6nuoreka [IOK
https://m.edsoo.ru/ffOch8
20

bubnnoreka IIOK
https://m.edsoo.ru/ffOch9
c4

bubnnoreka IIOK
https://m.edsoo.ru/ffOcbb
86

bubmmoteka [IOK
https://m.edsoo.ru/ffOchd
34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

19

20

21

22

23

24

25

Temaypoka  Becer Konrpoann Ilpakruueck H3y4YeHH

YerpoiictBo 1
MPaKTUYECKOe
pUMEHEHHE
AIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKa,
JIUHUN
aJIeKTpoIepeaay

DKOIOrHYECKHUE
PHUCKH TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTHUU.
Kynbrypa 1
HCITOJIb30BaHUS
AJIEKTPOIHEPTUH B
IOBCETHEBHON
JKU3HHA

Mexanunveckne
BOJIHBI, YCJIOBUS
pacnpocTpaHeHusl.
[lepuon. Cxopocth
pactipoctpanenus u 1
JUTMHA BOJIHBI.
Ilonepeunsie u
MIPOJI0JIbHBIE

BOJTHBI

3Byk. CKOpOCTH
3ByKa. | pomKocTh
3ByKa. Beicora
ToHa. TemOp 3ByKa

ONEeKTPOMAarHuTHbI
€ BOJIHBI, UX
CBOMCTBA U
ckopocts. [Ikana
AJIEKTPOMAarHUTHBIX
BOJIH

[TpuHIIMTIBL
PaaUOCBSI3U U
TEICBUJICHHUS.
Passutue cpencrs
CBSI3H.
Pagnonoxamnus

KonTponbHas
pabora
«Konebanus u
BOJTHBD)

KoanuecTBo yacos Jlara DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

1
0 ble padoThl  He padoThl pecypes

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc3
24

bubnuoreka [{OK
https://m.edsoo.ru/ffOcca
54

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccc
Oc

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccf
el

but6mmoreka [IOK
1 https://m.edsoo.ru/ffOcc6
f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8

n/ Tema ypoka

[Ipamonuneitnoe
pacpocTpaHeHue
cBeTa B

26 omHOpoaHOH cpene. 1
Toueunslii
HMCTOYHHK CBETA.
JIy4d cBera

OtpakeHue cBeTa.
3aKOHBI OTPaKEHUS
27 cBera. [loctpoenue 1
n300pakeHuil B
IJIOCKOM 3epKaje

[Ipenomnenue
cBera. IlomHoR
BHYTpEHHEE
OTpakEHUE.
[IpenenbHbli yron
IIOJTHOT'O
BHYTPEHHETO
OTpaXKeHUS

28

JlaboparopHas
pabora
«3mepenue
MOKa3aTes
IpETOMJICHUS
CTEKJIa»

29

JInH3LI.
IToctpoenue
U300paKeHMi B
muH3e. Popmyna
TOHKOM JIMH3EI.
YBenuueHue TUH3EI

30

JlaboparopHas
pabota
«HccnenoBanne
CBOWCTB
M300pakeHui B
JTUH3aX»

31

Jucnepcus ceTta.
CI0KHBIN COCTaB
Oeoro cBera.

32 [Ber.
JlaGopatopHas
pabora
«Habmonenue
JTUCTICPCUU CBETA»

0

KoaunuyecTBO 4acoB

ble padoThI

ue padoTbl

Jlara

Bcecer Kontpoabn IIpakruyeck H3Y4YeHH

b |

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd3
50

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcd4
e0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd?
f6

bubnnoreka IIOK
https://m.edsoo.ru/ffOcd6
7a

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcdd
le



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

KoanuecTBo yacos DJIeKTPOHHbIE

Ne Jara
n/ Tema ypoka B K n S — nudposbie
P cer ROHTPOIRH TpaxTmiecik H3Y o0pasoBaTejbHbIe

n 0 ble padoThl  He padoThl b

33

34

35

36

37

38

HNuTtepdepentus
cera. Judpaxuus
CBeTa. 1
Judpakiuonnas
peméTka

[TonepeunocThb
CBCTOBBIX BOJIH.
[Tonsipuzanus
cBeTa

Onruueckue
pUOOPHI U
YCTPOMCTBA U
YCIIOBUS X
0e30ImacHoTo
MIPUMEHEHUS

['panuist
MPUMEHUMOCTHU
KJ1acCU4YeCcKoi
MCXaHHUKHU.
IToctynatel
CHeIHualIbHOM
TEOpUHU
OTHOCHUTEIBHOCTH

OTHOCHUTEIBLHOCTD
OJIHOBPEMEHHOCTH.
3amMmemyieHue
BPEMEHH U
COKpAIICHHE
JUTAHBI

OHeprus u

UMITYJTBC
PENATUBUCTCKON
yacTuibl. CBs3b 1
MAaccChl C SHEepruei

U UMITYJTHCOM.
DHeprust NoKos

KonTponbHas
paborta «OnTuka.

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced
22

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cf0
2e

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf8
62

bubmmoteka [IOK
https://m.edsoo.ru/ffOcfa
42

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfc
68

OCHOBEI bubmmorexa [JOK
39 . 1 https://m.edsoo.ru/ffOcf6
CIICIMATTbHOM f0
TeOpUU 1Y
OTHOCUTCIIBHOCTH)»

40

®otonbl. Dopmyna
[Inanka. Oueprus u 1
UMITYJIbC GOTOHA

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfe
16



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
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KoanuecTBo yacos DJIeKTPOHHbIE
Jlara
Temaypoka  Becer Konrpoann Ilpakruueck H3y4YeHH i popbIe
o0pa3oBaTte/ibHbIE
0 ble padoThl  He padoThI A1 pecypes
OTKpBITHE U
HCCJICIOBAHKE bubnuorexa [JOK
doroaddexra. 1 https://m.edsoo.ru/ffOcff
Omngwiter A. T c4
CroneroBa
3aKOHbI
dororddexra.
ggzﬁf:;;a - bu6nmoreka [IOK
1 https://m.edsoo.ru/ff0d0
dotorddekra.
15e
«KpacHas
TpaHHIIA
dororddekra
[laBiienue cgera.
Omnpitel I1. H. bubmuorexa [JOK
JleGenena. 1 https://m.edsoo0.ru/ff0d0
XumMuyeckoe 4a6
JIICUCTBUE CBETA
TexHuueckue
YCTPOMCTBA U
MIPAKTHIECKOE
MIPUMEHEHHUE:
($hoTO3NIEMEHT, 1
dboTomaTUHK,
COJTHEYHAS
Garapes,
CBETOJINO]T
f:hlfeezgi:;iiigo bubmuorexa [JOK
o 1 https://m.edsoo.ru/ff0d0
KBaHTOBOM
302
OTITUKH
Mogaens aToma
Tomcona. OnbITH
Pesepdopaa o bubnmnoreka [JOK
paccesHuIO o- 1 https://m.edsoo.ru/ff0d0
YacTHIl. 9la
[InanerapHas
MOJIEJNIb aTOMa
bu6nuoreka [IOK
[Moctynater bopa 1 https://m.edsoo.ru/ff0d0a
fa
W3nydyenve u
MOTJIOIICHHE bubnuotexa [JOK
¢oToHOB NpU 1 https://m.edsoo.ru/ff0dOa

Hepexo/ie aToma ¢
OJTHOTO YPOBHS

fa


https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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ara
Tema ypoka B K I 1/1:’:}1 YeHH uH(ppoBLIe
yp cer OHTpgm’H paKqueCK yﬂ odpa3oBaTejibHbIE
0 ble padoThl  He padoThI pecypes
SHEPIruH Ha
Ipyroi. Buasl
CIIEKTPOB
BoiHoBbIe
CBOMCTBA YaCTHIIL.
Bomnsr ne bpoiins.
71© BP bu6nmoreka [IOK

KopnyckyisapHo-
BOJIHOBOM JTyaJIu3M.
CnonTanHoe u
BBIHYXJICHHOE
U3JIy4CHUE

OTtkpeiTHE
PaZOaKTUBHOCTH.
OnbITHI
Pezepdopaa o
OIIpeIeNICHUIO
cocraBa
PaAMOAKTUBHOTO
U3ITy4eHUs

CaoiicTBa anbda-,
Oera-, raMMa-
U3ITy4YeHHUS.
Bimmsaue
PaIMOaKTUBHOCTH
Ha JKUBBIE
OpTaHU3MBI

OTKpbITHE TIPOTOHA
Y HEUTpOHA.
N3otonsl. Anbda-
pacma.
ONEKTPOHHBIN 1
MTO3UTPOHHBIN
Oera-pacma.
I'amma-n3nyuenue

DHeprusi CBI3u
HYKJIOHOB B sJIp€.
S nepHble peakiuu.
SInepHslil peakTop.

https://m.edsoo.ru/ff0d0c
a8

bubnnoreka IIOK
https://m.edsoo.ru/ffOdOf
d2

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1
162

bu6nuoreka [IOK

[Tpobaemsr, https://m.edsoo.ru/ff0d1
NEPCIEKTUBBI, 356
9KOJIOTUYECKHE
ACIEKTHI SIEPHOM
SHEPTEeTUKHU
zljc?;igapl{me bubmuorexa [JOK
' https://m.edsoo.ru/ff0d0e
OTtkpsITHE

MMO3UTpPOHA.

38


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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KoanuecTBo yacos Jlara DJIeKTPOHHbIE
Temaypoka  Becer Konrpoann Ilpakruueck H3y4YeHH HHppoBLIe
0 ble padoThl  He padoThl b obpasopatelkHbie
pecypchbl

MeTtonabl

HAOJII0IEHUS U

perucTpanuu

3JIEMEHTAPHBIX

yactull. Kpyribrii
CTOJI
«DyHIaMEHTaIbHbBI
€ B3aUMO/JICHCTBHSL.
EnnuctBo
buznueckoit
KapTHUHBI MUPa»

Bug 3BE€3aHOTO
neba. Co3pe3nus,
SIPKUE 3BE3/BI,
IUTAHETHI, UX
BUJIIMOE
JIBIJKEHHE.
ConHeuHas
cucreMa

Comnnre.
ConHeuHas
aKTHUBHOCT.
HcTounuk sHEpTrUn
CounHLa ¥ 3BE37

3BE31IBI, HX
OCHOBHEIE
XapaKTePUCTHKH.
3BE3 1Bl II1aBHOM
MOCJIEI0BATEILHOC
TU. BHyTpeHHee
CTpOEHUE 3BE3I.
CoBpeMeHHbIE
MIPEJICTABJICHHSI O
MPOUCXOXKICHUU U
spoyronu CoHIla
U 3BE3]

Muneunsiii [Tyt —
Hamia ["anakTuka.
[Tonoxexnue u
newxkenne CoiHIa
B ['amakTuke.
I'anakTukw.
YEpHble AbIPHI B
SIpax TaTaKTHK

Bcenennas.
Pas0Oeranune
ranakTuk. Teopus

1

1
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Temaypoka  Bcer Kourpoann IIpakruueck H3y4eHH

Bosbiioro B3peiBa.
PenukToBoe
W3JTy4YCHHUE.
MertaranakTuka

Hepemenneie
pOOJIEMBI 1
ACTPOHOMHH

KoHntposbHas
paboTa «371eMEeHThI
ACTPOHOMHHU U
acTpou3uKm»

1

O06o00maronun

ypok. Poib hmsuku

Y aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYeCKOr, 1
COIIMAILHOM U
ATUYECKOH chepax
JIEATEIbHOCTH
YyesIoBeKa

O06o00maronun
ypok. Ponb u Mecto
bu3uKY U
aCTPOHOMUH B 1
COBPEMEHHOMN
Hay4YHOU KapTHHE
MHpa
O6o06maromuit
ypok. Ponb
buznueckoit
TEOpUU B
(dbopmMHupoBaHUU
IIPEACTABIECHUH O
buznueckoit
KapTHUHE MHpa

O0o00marommii
ypok. Mecro
buznIecKoit
KapTUHBI MUPA B
obmmeM psay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
IIPEICTABIECHUH O
pupoe

0

KoaunuyecTBO 4acoB

ble padoThI

ue padoTbl

Jlara

b |

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl
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KoanuecTBo yacos DJIeKTPOHHbIE

ara
Tema ypoka B K I u:’:}1 YeHH uH(ppoBLIe
Yp cer KoHTpOJILH pakTuyeck M3y 06pazoBaTebHbIe

1
0 ble padoThl  He padoThl pecypes

Pe3epBHBIii ypOK.
MarsuTtHoe I0JI€.
DJIeKTpOMarHuTHas
WHYKIUS
PesepBHBIi ypOK.
Omntuka. OCHOBEI
CHeLHUaIbHOM 1
TEOpUHU
OTHOCUTEIBHOCTHU

PesepHblii ypok.

KBanToBas ¢usuka. bubmuorexa [JOK
DeMeHTBHI 1 https://m.edsoo.ru/ff0d1
aCTPOHOMUU U 784

acTpou3uKu

OBLLEE

KOJIMYECTBO

68 4 7

YACOB 10
I[TPOTPAMME


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