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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uKe 0a30BOr0 ypOBHS Ha YPOBHE CpEaHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWUW M TPEOOBAHMM K pe3yJibTaTaMm
OCBOCHHSI OCHOBHOHM 00pa30oBaTENbHOUM MporpamMMbl, npeacTaBieHHbIXx B DI'OC
COO, a Taxke ¢ ydéroMm ¢enepalbHONH pabodeil MporpaMMbl BOCTUTAHUS U
KOHIICTIIIUY TIpeTo/laBanmsi ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIHHBIX
Opra"u3anusax Poccniickon denepanum, peannu3yommux OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepkanue mporpamMmbl 1o (U3UKE HaAmpaBiIeHO Ha (QOpMUpPOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa obyuatrommxcs 10-11 kmaccoB mnpu
oOy4eHnH ux (Pu3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIBHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe€ YYHUTHIBAET HEOOXOAMMOCTH peaM3alUU MEKIPEIMETHBIX
CBsI3eid (PU3UKM C €CTEeCTBEHHO-HAyUYHBIMM YYeOHBIMU TpeameTamu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1I€JIM M3y4YeHHs (PU3UKU HA YPOBHE CPEIHErO OOIIero
oOpa3oBaHus, TJIAHUPYEMbIE PE3YIbTaThl OCBOCHMS Kypca (DM3UKHU: JIUYHOCTHBIE,
MeTaInpeaIMeTHBIC, TPEeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAECT:

MJIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca (hU3MKU Ha 0a30BOM YpOBHE, B TOM
YHCJIE IPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00yUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKU — cHCTEMOOOpa3yoIni
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PHU3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OUOJIOTHEH,
¢dbuzmyeckoit reorpadueir u actpoHomuei. Mcmonb3oBaHME UM aKTHUBHOE
NpUMEHEHUE  (PU3NUEeCKUX 3HAHUW  OmNpefesseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKU, TPaAHCIIOPTa, OCBOCHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MATEpHaJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (DOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa OOydYaromuxcs, B (OpMUPOBaHUE YMEHUU MPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHOBy Kypca GU3WMKH IS YPOBHS CpPEIHEr0 OOIIero oOpa3oBaHHUS
MOJIOKEH PAI HUIEH, KOTOpPhlE MOXKHO pacCMaTpUBaTh KaK MPUHIMIBL €ro
MOCTPOCHMUSI.

Hoess yenocmuocmu. B COOTBETCTBUM C HEW KypcC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEM Matepuayl Kypca (Qu3nku
oObeMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.



Hoes eymanumapusayuu. EE peanuzaius mOpeanojaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3ukn ¢ pa3BuTHEeM O0OmecTBa, a TakkKe C MHUPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOTIEMaMHU.

Hoess  npuxnaounou  nanpaenennocmu. Kypc dusmkun  mpeamonaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUI
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes  sxonoeuzayuu peaiusyercs TMOCPEACTBOM  BBEJCHUS  AJIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUA M TEXHOJOTUM, a TakkKe OOCYXICHHS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (u3udeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE€ IMOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
NPUHITMIIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPHUPOAE, TPaHUIAX
MPUMEHUMOCTH TCOPHUH, A ONUCAaHUS €CTeCTBCHHO-HAYYHBIX SBIICHUA U
IIPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TIOAXOA B Kypce (DU3HKH Pealu3yeTcs MPEkKIe
BCETO 3a CUET OpraHW3aldd dKCIECPUMEHTATBHOU JESITEIBHOCTH O0YYarOIIUXCS.
Jns GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MIporpamme 1o (¢usnke oObeIUHEHBI B OONIUN CIIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrifenieHne B yKa3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJII KOHTPOJS U  OILIEHKH, OCYIIECTBISACTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HWCXONd W3 OCOOCHHOCTEW TIIJIAaHUPOBAHUS U
ocHamieHuss kabunera ¢usuku. I[lpm sTOoM oOecrieunBaeTcs OBJAJICHHE
OOYYarOIIMMHUCS YMEHHUSMH TIPOBOJIUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MIPEIOKEHHBIX THITOTES.

Bosbiioe BHUMaHUE yIEIAETCS PEIICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/ad.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
(GU3MYECKOW MOJENbI0, TO3BOJISAIONIME TPUMEHATH HW3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3feia Kypca, TaK W MHTETPUPYS 3HAHUS W3
pa3HbIX pa3ne’noB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBunm ¢ TtpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCCIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YpPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (U3MKU JTOJKHO OBITH
HE0o0XoauMoOe J1labopaTopHOE O0OpYyIOBAaHME [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUYECKHUX MPAKTUYECKUX paboT M JEMOHCTPALIUOHHOE
o0opy1I0BaHHE.



JleMoHCTpaliMoHHOE  000pyI0BaHue (OPMUPYETCSI B  COOTBETCTBUHM C
OPUHIIUTIOM MUHUMAJIBHOW JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAHUSI ~ M3y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe oOopymoBaHHE IS YYCHHUYECKHX MPAKTHYECKHX pPadoT
dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacdeTe
OJIHOTO KOMIUIEKTa Ha JIByX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:
dbopMHpoBaHUE MHTEpECa U CTPEMJICHHUS OOYyYaloluXcsi K HAYYHOMY H3y4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEJACTABICHUNA O HAYYHOM METOJE TMO3HaHUS W (OPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBAHHE HAyYHOTO MHUPOBO33PECHHUSI KaK pe3yJibTara H3yUYCHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;
dbopMHpOBaHUE YMEHUU OOBSICHATH SBICHUS C MCIIOJIb30BaHHEM (DH3UMUYECKHUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;
dbopMupoBaHUE TPEACTAaBICHUH O POIM  (U3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Tieel o0ecreuynBaeTcs pelieHueM CIeAYIOMUX 3a1ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHuUs:
NpUOOpPETEHUE CHUCTEMbl 3HAHUK 00 O0O0mMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3uKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;
dbopMuUpOBaHUE YMEHUU MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSCHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE W JJIsI NMPUHSATUS TPAKTUUECKUX DPEIICHUN B
MMOBCEIHCBHOM XU3HU;

OCBOCHHE CIOCOOOB PEIICHMS Pa3IMUHBIX 3a/Ja4 C SBHO 3aJaHHON (pu3znueckoit
MOJIE/IBIO, 3aJlad, TOAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE co3laHue (U3UYECKOU
MOJIEIH, aICKBAaTHOM YCIIOBUSIM 3aJ1auu;

NMOHUMaHue (U3NIECKUX OCHOB U MPUHIIUIIOB JIEHCTBUSI TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH  CaMOCTOSATEJIbHOTO IUIAHUPOBAHUSI U MPOBEACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a W HUHTEpHpeTanuu  WHGOpPMAIIHH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

CO3/IaHME YCJIOBHM I PAa3BUTUA YMEHUW MPOEKTHO-UCCIEN0BATEIIbCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BBIM ypOBEHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus oTBoauTcs: 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme no (u3uke MnepedeHb 1abopaTOpHBIX U
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOp



poBeeHHs] J1a0OpaTOpPHBIX PabOT M ONBITOB C YYETOM HWHIUBUIYAIbHbBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.

COAEPKXAHUE OBYUEHUS

10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®usuka — Hayka O mpupone. HayduHbie METOIBI MO3HAHUS OKPYXKAKOUIETO
Mupa. Ponb 3KcliepuMeHTa YW TEOPUUM B TMPOILIECCE TO3HAHUSI TMPUPOJIBIL.
OKCcnepuMeHT B (U3HKE.

MonenupoBanue (puanyeckux siBIeHUN U mporeccoB. HayuHbie TUMOTE3BI
®duznyueckre 3aKOHbI U TeOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Pons u Mecto pusuku B GopMUpPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOTOBbIE W LHU(PPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBHXKCHHUSI.
Cucrema orcuéra. Tpaekropus.

[TepemernieHre, CKOpPOCTh (CpeIHsSs CKOPOCTb, MTHOBEHHAas CKOPOCTh) M
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPsMOJIMHEWHOEe IBWKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMElICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmnetHoe  nBuxkeHne. JIBkeHME  MaTepUaIbHOM  TOYKM IO
OKPYKHOCTH C TTIOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEIHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBukeHUs Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydeHre HEPaAaBHOMEPHOTO JIBHKEHHS C LEIbIO ONPEAEICHUS MITHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOLICHUS MEXKAY IIyTSMH, HPOUJAEHHBIMU TEJIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXYTKM BPEMEHU IIPU  PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yueHue nBukKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunesa. IlepBeii  3akoH  HbroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tskectu. llepBas Kocmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mMokosi, CKoJibkeHus1, kaueHnust). Cuina tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTtynaTensHOE U BpalllaTelIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO TeJa.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
PABHOBECHS TBEPAOTO TeEJIA.

TexHu4ecknue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHUWE: MOJIIAITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HprotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKUHE U
PE3MHOBOM 00pa3sIie, OT ux AehopMaIiH.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOrO Tella, HMEKOMIETO0 OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUs 8 MEXAHUKE

NMnynbc MaTtepuanibHOM TOYKM (Telia), CHUCTEMbl MATEPHAIBHBIX TOYEK.
NMnynbc cuiibl U W3MEHEHHE HMMIyJIbca Telld. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprus marepuaibHOMl TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.



[ToTeHunanbHas DHEPIUsl. [loTeHunanbHas DHEPIUs yIpYro
nedopMupoBaHHOW — mpykwHBL.  [loTeHIManmpHas  SHEpPrUs  Tela  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHple M HENOTEHUHWAIbHBIC  CHJIBL. CBsi3b  paboTHI
HEMOTEHIHAIBHBIX CUJ C U3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopuvie padbonul

N3yuenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOTHI CHIIbI ¢ U3MEHEHHEM MEXaHWYECKOW SHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapakrep IBWIKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Mojaenu CTpOoeHus Tras30B, XUJIKOCTEU W
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeanbHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TemIeparypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIJIOBOrO ABWXKEHMsA vactul rasza. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE H30IMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIONIME JAUCKPETHOE CTPOEHUE BeliecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnpIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXKMOJIEKYIISPHOTO
B3aUMOJIENCTBUSL.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.



OnbITel, WUIFOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30IPOIECCHI.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE H3MEpPEHHIA
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXK]y MMapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHaAMuKu

TepMmoanHaMuueckass cucteMa. BHYTpEHHsIs SHEpPrusi TEpMOAUHAMHYECKOMN
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJE€aJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHAS TEIIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH NpH TEILIONEPENAYE.

[Tonstue 00 amamabaTHOM mporecce. IlepBbIi 3akOH TEPMOIMHAMUKH.
[IpuMeHeHne TEepBOro 3aKOHA TEPMOJMHAMHUKHU K u3omponeccaMm. ['paduueckas
WHTEepIpeTanus paboThl rasa.

BTopoii 3akon TepMoauHaMukid. HeoOpaTuMoOCTh mpoIecCcoB B IPUPOJIE.

TennoBele  MamuHbl.  [IpUHOMOBI  JEHUCTBHUS  TEIJIOBBIX  MAIIIMH.
[IpeoOpa3oBanusi SHEPruM B TEIUIOBBIX MammuHax. KoadduiueHnt moae3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpduumeHT mMoJIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEPIMHM Tejia TMPU COBEPIIEHWH PabOTHI: BBUIET
npoOku U3 OYTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnbIT 1Mo aaumabaTHOMY pPaCUIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mogenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHAeHcanus. Mcnapenne u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO3Ayxa. HacelmeHHblii mnap. YnaenbHas TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammueckue n amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTayuM3anus. Y AelibHast TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEpPUaJIOB, U HAHOTEXHOJIOTUU.



Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl M3MEPEHUS BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAILUTMYECKOTO BEIIECTBRA.

JleMOHCTpalus KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus TeNl. OJNEKTpUYECKuM 3apsa. /JBa Buaa 3IeKTpUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3EKTPUUYECKUN 3aps/I.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3yieKTpuueckoro motig. [IpuHiun
CYNEPHO3UILIUUA HIEKTPUUYECKUX Tojeil. JIMHUM HaNpsHKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

Pabora cun sanexkrpocratuyeckoro nois. Ilorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOAHUKN UM JUAJEKTPUKHA B DJIEKTPOCTATHUECKOM Tose. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. D1eKTpOEMKOCTh MIIOCKOTO KOHAEHCATopa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

TexHuueckue yCTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: HSIIEKTPOCKOII,
JEKTPOMETpP, DIEKTPOCTaTHUECKass 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3auMopericTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIC.

3aBUCUMOCTh  DAJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaToOpa OT IUIOUIAIN
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3mepeHue 3meKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuyunvix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DJIEKTPUYECKOE COMPOTUBJIIEHUE. YICIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE MMPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—JleHma. MomHOCTb
AIEKTPUYECKOTO TOKA.



DJIEKTPOIBUKYIIAsi CUJIa U BHYTPEHHEE COINPOTUBIECHHE HCTOYHUKA TOKA.
3akod OMa J1J1s1 OJTHOM (3aMKHYTOM) 3JIeKTprUUuecKoi nenu. KopoTkoe 3amMbIkaHue.

DONeKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUEeCKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOHUKH. CoOcTBeHHas " MIPUMECHAS MIPOBOJIUMOCTh
noJrynnpoBogHUKOB. CBoMcTBa P—N-niepexoa. [TomympoBoHUKOBBIE TPHUOOPHI.

OJIEKTPpUYECKUM TOK B  pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DJeKTpUYeCKHii TOK B Ta3zax. CaMOCTOATENbHBI W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HATIPSIKEHUS.

3aBUCUMOCTh COMNPOTUBJICHUS LWJIUHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuaa.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wu3MepeHue HNEeKTpOABUKYIIEH cuiabl. KopoTkoe 3aMbIkaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3Mepenue 3MeKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uzuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUmoTe3a, (pusmdeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMbl  YpaBHEHHM, JHMHEWHas  (QyHKuus,
napabosa, runepOoiia, UX rpauKkd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOECKLIHUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoecusa: mexanndeckoe NBMXKEHHE B >KMBOW mpupone, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIayu, TEIIIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.



Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECCTBA, MOJISIPHAS Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEH U
ra3oB, JJICKTPUUECKHE CBOMCTBA METAJUIOB, SJICKTPOJMTHYECKAs IUCCOLIMALIMS,
rajbBaHMKa.

l'eoepaghus: BIaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKEHUM C HCIIOJIb30BAaHUEM MEXaHH3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOAIIMITHUKH, WCIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
MOJy4YCHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCJIE€ HAHOMATECpUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE AJICKTPOIPHOOPOB,

KCEPOKC, CTPYWUHBII MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TabBaHUKA.
11 KJIACC

Pa3nea 4. DaekTpoauHaMmuka

Tema 3. Maznummnoe noe. I1eKmpomMacHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuThl.  B3auMOJEWCTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuWHaykKuuu. I[IpuHunun cynepno3unuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKIWU. KapTMHa NUMHHUI MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarnutHoe moJie TIpOBOAHUKA C TOKOM. KapTWHa JMHUNA WHIYKUIHH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOJHUKA U 3aMKHYTOT'O KOJBLIEBOIO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoaeiictBrue mpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, e€ MOAyJ b U HalpaBiieHHe. J[BUKEHUE 3apSyKEHHOW YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUHMH. [IOTOK BeKTOpa MarHUTHOM
MHAYKIUAHW. OJIEKTPOJABHKYIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »snekTpuyeckoe mnoJie. DNEKTPOJABWXKYIIAas CWJIA HUHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHAYKIMU. OJEKTPOJABIXKYIIAsA CHUJa
CaMOWHAYKIIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA M IIPAKTUYECKOE TPUMEHEHUE: TTOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoneiicTBue 1ByX NPOBOJHHUKOB C TOKOM.



Cuna Amnepa.

JleicTBre cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTh AIEKTPOABUKYIICH CUJIbI UHAYKIUUA OT CKOPOCTU W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yuyenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasznea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEDAHUA

KonebarenrHasts  cucrtema. CBoOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammnTyna u (aza KojJeOaHUU.
[IpyVMHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHYECKHX
kosieOanuid. [IpeBpalienne sHepruy Mpyu rapMOHUYECKUX KOJICOaHHIX.

Konebarenpuplii KOHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJICOaHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3aKOH CcoOXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyXawIUX KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsI.

[lepemennbiii  ToOk. CHHycCOWJANbHBIA MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa U
HaIpsHKEHUS.

Tpancpopmarop. IIpon3BoacTBO, Mepenaya U NOTPEOICHUE DIEKTPUUECKON
SHEPIruu. DKOJIOTUYECKUE PUCKHU TMPHU MPOU3BOJICTBE eKTpodHepruu. Kynbrypa
MCIIOJI30BaHUs AJICKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOaTeIbHON CHUCTEMBbI (TIPYKUHHBIM WU
MaTeMaTUYECKUI MasSTHHK).

Habmronenne 3aryxaromux KojieOaHHM.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHU.

Hab6mronenne pe3oHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAINPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu MOCHEAOBAaTEIbHOM COEIMHEHWUU PE3UCTOPA, KaTYyILKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUYN AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



HccnenoBanre 3aBUCUMOCTH MEPHOJIa MalIbIX KOJeOaHMWl Tpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HUccnenoBanne TMEpPEMEHHOr0 TOKa B LENW W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60JIHbL

Mexanuueckue BOJHBI, YclIoBUs pacnpoctpanenus. llepuoa. CkopocThb
pacrpocTpaHeHuss W JuiMHA BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBI.
HNuTtepdepenius u nupakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3JTyYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranust BekTopoB E, B, V B anektpomarauTtHoit BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpU3alus, TUPpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIeKTpOMarHUTHBIX BOJH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyHUMIIBI PaIMOCBS3U U TeIEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBL.

TexHuyeckue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOmnronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJIOH M
4aCcTOTOM KoJeOaHUH.

UccnenoBanue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHUE,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomeTpuueckas onruka. I[IpAMOIMHENHOE paclpOCTpaHEHUE CBETA B
oxgHopoaHou cpexne. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoenue n3obpaxeHuil B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHS CBeTa. AOCONIOTHBIN MOKa3aTelh
npenomiiecHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroja mNOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CioxHbIi cocTaB Oenoro cBeta. [IBer.

CobOuparoniie u  pacceuBaromide JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHuE W ONTUYecKas cuiia TOHKOM JuH3blL. [locTpoeHnue uzoOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmyna TOHKOW JMH3BI. YBEIUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass ontuka. Hutepdepenuus cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBuss HaOMIOAEHUS MAaKCHMYMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cpera. JudpakumoHnas pemérka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyla,
doToamnmapar, NPOEKIIMOHHBIMA amnmapaTr, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paclpOCTpaHEHUE, OTPaKEHUE U TMPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB U300paKEHH B JIMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne nnrepepeHiny cBeTa.

Habmronenne nudpakinm cBeTa.

Habmronenne qucrepcuu cBeTa.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHune nokazaresns npegoMIeHUs CTeKIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTH  KJACCHMYECKOW  MexaHuku.  lloctynarer
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBApPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENLHOCTh OJHOBPEMEHHOCTU. 3aMejJICHue BPEMEHHM U COKpaIllCHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C PHEPrue U UMMYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUS
MTOKOS.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u SHEPTUU (POTOHA C €TO YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OTtkpeiThe U uccienoBanue Gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dboroaddexra. YpaBHenue DiHITeHA 17151 GoToddpdekra. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOe NeCTBUE CBETA.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTYMK, COJTHEUHAs1 OaTapest, CBETOIHO/I.
Jlemoncmpayuu
®oTo3(dheKT Ha YyCTAaHOBKE ¢ IMHKOBOM INIACTHHOM.
HccnenoBanne 3akoHOB BHeMTHETo (poTodddekTa.
CeToauo.
Conneunas GaTtapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTJIOHIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHS DHEPrUM Ha JIpyroil. Buisl
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.
BosiHoBbIe cBolicTBa yactuil. Bomnsl ae bpoitnsa. KopnyckynspHO-BOJTHOBOM
JTyaJIu3M.
CHNoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.
TexHu4eckrue yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mogens onbiTa Pesepdopaa.
OnpeneneHue IIMHBI BOJIHBI JIa3epa.
HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
Habnronenue uHeyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KA3bIBAIOLIUE CIIOXKHOCTh CTpOoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompenesneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBolictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusitHue paainoakTUBHOCTH Ha KUBbIE OpPTaHU3MBI.
OTtkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anba-pacnan. ODIJIEKTPOHHBIN M TMO3UTPOHHBIA Oera-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuo0aKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext macch sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepusiii peaktop. TepmosimepHbii cuHTe3. IIpoOiemMbl W TEPCIIEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonpl HaOMIOICHUS U PETUCTPAIIUN AIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nUuecKoi KapTUHBI MUPA.
TexHuyeckue ycTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JT03UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOLINUX YACTHLL.
Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol



HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).
Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Otanbl pa3BUTHUS acTpoHOMUH. [IpukiiaqHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHH.

Bun 3Bé3mHoro nHeba. Cos3Be3ausi, SpKue 3BE3NBI, IJIAHETHI, UX BHIMMOC
JBH>KCHUE.

ConnHeuHas cucrema.

Connue. ConHeuyHas akTUBHOCTb. McrtouHuk sHeprum ConHua u 3BE3N.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTUKHU. J[MarpaMma «CHEKTpaJIbHBIM KJacC —
CBETHMOCTBY». 3BE3MBl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunbiii Iyt — Hama [Namaktwka. Ilosnoxxkenue u nBuwkeHue CosHIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. UEpHbIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacimupenne Bceenennoii. 3akon Xa006ia. Pazoeranue rajakTvK.
Teopus bonporo B3psiBa. PemnMkToBOE U3ITyUYEHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJIa30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maromiee MOBTOPEHUE

Pons Qusuku U acTpOHOMHMM B IKOHOMHYECKOM, TEXHOJOTHMYECKOH,
COIIMATILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue xypca ¢uzmku 6a30BOTO YpoBHS B 11 Kitacce OCymiecTBIsSETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OnonoTNY, XUMHH, Teorpadyu U TEXHOJIOTHH.

Meocnpeomemuvie nowsmus, CBS3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (paKT, TUTMOTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHe  CACTEMBbl  YPaBHEHHH, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (DYHKIMH, NPU3HAKK MOJAO00US TPEYroJbHUKOB,
oTpejeieHe IOMIAIN MIIOCKUX PUTyp U 00bEMA Tell.



buonocusn: snextpuyeckue SBJICHUS B JKMBOW TMpUpOJE, KojeOaTeIbHbIC
JIBMKCHUS B KUBOW MPUPOJE, ONTUUECKUE SBICHUS B )KUBOM MPUPOJAE, JCUCTBUE
paauaIuy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAIUTMYECKAsi CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPaAIbHBIN
aHaJIN3.

l'eocpagpusa: MaTHUTHBIE TIONIOCA  3€MJIM, 3alie)XHM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: TAHUW  DJIEKTPOIEpeaad, TEHEpaTop IEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAS II€Yb, pajap, pPaguonpuEéMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..

INJNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/ITHEI'O OBHIEI'O OBPA30OBAHUS

OcBoenne ydeOHOro mpeamera «®duszumka» Ha ypOBHE CpeaHEro oOIIero
o0pa3oBanus (0a30BbI YPOBEHB) JOIKHO OOECIICUUTH JOCTHKEHHE CIICAYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npenMera « Ousukay TO0IKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaar3alliid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKTAHCKOMN MO3UITMK 00yYarOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIOBEUECKUX  TyMaHUCTUUECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpECax TIpa)aaHCKOTrO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTraHU3alINY;

YMEHHE B3aUMOJECHCTBOBATh C COIUAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X (YHKIIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW M BOJOHTEPCKOM JCATEIBHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOMN TPaXKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA,;

IIECHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHXKCHHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYyallMI0 U TMPUHHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JEeSITETbHOCTH YUYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;



4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
pUCYIIEero (pu3ndecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM MpoQPEeCCHOHATBHON ACSITEIBHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIA BHIOOD
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00JaCTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHHE TIJI00aIbLHOTO
XapakTepa SKOJOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJEed YCTOMYMBOIO Pa3BUTUA YEJIOBEYECTBA;

pacuIMpeHrue ONbITa JESITEJIBHOCTH HSKOJOTMYECKOM HAmNpaBIC€HHOCTH Ha
OCHOBE MMEIOITUXCS 3HaHUH 110 (DU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAay4yHOW JEeATEeIbHOCTH, TOTOBHOCTH B TIPOIIECCE
u3ydeHus: (QU3HKKA ~ OCYIIECTBJISATH  NPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble jornyeckue AecTBUS:

CaMOCTOATENbHO  (OPMYJIUPOBATh M aKTyaIM3UPOBATh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh IeIM JACSITEIbHOCTH, 3a/laBaTh IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTM U TNPOTUBOPEYUST B  paccMaTPUBAEMbBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabarpiBaTh IUIAH pelIeHUs MPOOJIeMbl ¢ YUYETOM aHajIu3a HWMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUAX PEATTLHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHMEN, KIFOYEBBIMU MOHATUSIMU M METOAAMU
(bu3nYeCcKO HAYKH;

BJIAJ€Th HABbIKAMU Y4€OHO-UCCIIEI0BATENHCKON U MPOEKTHOM IESITeIbHOCTU
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuIeHUsl 3a/iay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IuYHbIX
METOJOB ITO3HAHUS;



BJIAJECTh BHUAAMHU JIEATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalusX, B TOM YUCJIE IIPU CO3JaHUU YUCOHBIX TPOEKTOB B 00JACTU (PUBUKHU;

BBISBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHUS], HaXOAUTh apryMEHThI ISl J10Ka3aTelIbCTBA
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJ€ pEIIECHUsA 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (POpMYyJIHpPOBATH COOCTBEHHbIE 3a7aud B 00pa3oBaTENbHOMN
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3YYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HAaHWS MO (U3MKE B TMPAKTUYECKYyI0 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIEC UJICH, TIpE/JIaraTh OPUTMHAIBHBIC MMOXO0/IbI U PEIICHUS;

CTaBUTb MTPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora ¢ mndopmanmeii:

BJIAJETh HABbIKAMHU MONy4YeHUS MH(MOpManuu (U3HMYECKOr0 COIAEPKAHHS M3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIbHO OCYUIECTBJIATh IOMCK, aHAaJIM3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MPEACTABIICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HMH(POPMAIIUH;

UCIIOJI30BaTh  CpelcTBa  MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX
3a1a4 ¢ CcoOMoJieHHneM TpeOOBaHUN APrOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pecypcocOepexeHrs, MpPaBOBBIX W  3THUUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co3JaBaTh TEKCThbl (PU3UUYECKOTO COJEpPKaHUS B Pa3IU4HbIX (opmarax ¢
y4€TOM Ha3HaYeHUs MH()OpMAIIMK U 1IEJIEBON ayIUTOPUH, BHIOHUpasi ONTUMAIbHYIO
dbopMy nIpeICTaBICHUS U BU3yaJIU3alUU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISAThH OOLIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalluidi UM  CMST4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOUKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

MOHMMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboTHI;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEHCTBUUA C Y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;

OpUHUMATh 1M  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHUIO: COCTaBIISATh IJIaH JACHCTBUM,
pacnpenenarTh pojau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh KAaueCTBO CBOEr0 BKJaJa M KaXJOr0 y4yacTHHKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OIIEHWBATh HAEH C TO3UIMA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUITHATHBHBIM.
PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JACTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS] PACUETHBIX M KauyeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MIPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeaTh OCO3HAHHBIM BBIOOP, aprymMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHHUIO 3pYAHIHMH B 00JacTh
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBHI B AESATEIBbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HaBBIKAMHU  [IO3HABATEIbHOW  pEQIIEKCUU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX PE3YyJbTaTOB H
OCHOBAaHUII;

UCIIOJIB30BaTh MPUEMBI pedICKCUM VISl OLIEHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;

yMEThb OIICHWBATh PHUCKH M CBOCBPEMEHHO NPUHUMATh pPEIICHUS IO HX
CHIDKEHHUIO;

NpUHUMAaTh MOTHUBBI W apryMEHTHI APYrUX MpPH aHajdu3e pe3yJIbTaToB
JeATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MpUHAMAaTh MOTUBBI W ApPTryMEHTHl APYrUX MpPU aHajIu3e pe3yJbTaToB
JEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIMIMOKH.

B nporuecce 10CTUKEHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS IPOTPaMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, peanoaratronuii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOI[MOHAIIEHOE
COCTOSIHUE, BUETh HANpaBIECHUS Pa3BUTHUA COOCTBEHHOM AMOILIMOHAIBLHOMN cephl,
OBITh YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBAaTHCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHMKCHUIO LEIH U
yCIIEXy, ONTHMHU3M, WHUIHMATUBHOCTb, YMEHHE JECHUCTBOBATh HCXOHSl M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CIIOCOOHOCTh MOHMMATh AMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €ro IMpPU OCYIIECTBICHUU OOILIEHUs, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.
HPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 10 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKKU B (POpMHpPOBaAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

VUYUTBHIBATh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (UBUYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEepIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NYECKUX 3a]1aY;

pacrno3HaBath (U3HUECKUE SBIECHUS (IIPOIIECCH) U OOBICHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U
JJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, IBUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCALUs, IJIABJICHUE, KPUCTAIUIM3ALNS, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HArPEBAaHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHMS Ta3a B H30Ipoleccax,
AIEKTPU3AIUA TEJ, B3AUMMOJICUCTBUE 3aPSIOB;

OMHUCHIBATh MEXAHWYECKOE JBIKCHHUE, HCIOJB3Yys (DU3NuecKue BETUUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
VMMIIYJIbC T€Jla, KNHETUYECKas JHEPTus, MOTCHUUAIbHAS YHEPTUS, MEXaHUYECKas
pabora, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWU TIPABWIHHO TPaKTOBAThH
(bU3MYECKUl CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYI0 BEJIMYUHY C APYTHMHU
BEJINYMHAMU;

ONMUCHIBAaTh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCTIONBb3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAsi HEPTUsl XaOTUYECKOrO0 JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIJIOBOTO JIBUraTessi; MpU OMHCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJIb3yeMbIX BEJIMYMH, HX



0003Ha4YeHUs] W E©IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(U3UYCCKYIO BETUYUHY C IPYTUMU BEIMUNHAM;

OMHCBHIBATh U3YUCHHBIC YJICKTPHUCCKHIE CBOMCTBA BEIIECTBA U DJICKTPUICCKHE
SBICHUS (IIPOILIECCHI), UCIONB3YS (DM3UUSCKUES BEIMUYMHBI: JICKTPHUCCKUN 3apsij,
AIEKTPUUYESCKOE TOJIe, HANMPSHKEHHOCTD IO, TOTCHIINAJ, PA3HOCTh MOTCHINAJIOB,;
IpH OIKMCAHWHM IIPAaBHJIBHO TPAKTOBATh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHWS W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIUUUHY C IPYTUMHU BEIMUUHAMU,

aHaJIU3UPOBaTh (YU3NYECKHUE TPOIECCHl M SBJICHHS, UCIOIb3Ys (U3UUYECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH BceMupHoro TsaroteHus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHCHUS HMITYJIbCa,
MPUHIINAIN CYMEPIO3UIIMA CHJI, TPHUHIIUI PaBHOIPABUS HWHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYSCKOM SHEPIrUH TEIUIOBOIO JIBMDXKCHUS MOJICKYJ C
a0COIIOTHOM TEMIIepaTypoi, MEepPBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPaHCHUS
AICKTPUYECKOro 3apsga, 3akoH KylloHa, mpw 3TOM pa3inyaTh CIIOBECHYIO
(GhOpMYIIMPOBKY 3aKOHA, €T0 MaTeMaTHYCCKOE BBIPAYKCHHE M YCIOBHUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHIMIIBI JCHCTBHS MAaIllMH, HPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATDh OKCIEPUMEHTHI TI0 HCCICIOBaHHIO (DU3UYSCKUX SBJICHUH U
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmymupoBath TpobiieMy/3aadyy M THUNOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOMparh YCTAaHOBKY M3 MPEIJI0KECHHOTO O0OpYIO0BaHMS, IMPOBOAUTH OIBIT U
(bopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIIATH TPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUCCKUX BEIMYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIN CMOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJICNOBATh  3aBHCHMOCTH  MEXIYy  (H3WYECKMMHM  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bUKCUPOBATh PE3yNbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (DH3UYCCKUX BEIUYHH B
BH/JIC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHNUS,

cobio1aTh npaBuiaa 0€30IacHOTO TPyJa MPHU MPOBEASHUH HCCICIOBAHUMA B
paMKax yd4eOHOIro SKCIIEpUMEHTa, Yy4eOHO-HMCCIICIOBATEIbCKOH W IMPOSKTHOM
JEATEIIBHOCTH C HCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarh pacuéTHhIE 3aJadyd C SBHO 3aJaHHOW (U3HYECKOW MOJIETBIO,
UCIOJIB3Ysl (PM3MYECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJM3a YCIOBUS 3a/1auu
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (YU3NUECKUE BEIUYHUHBI U (HOPMYIIBI,
HEOOXOJMMbIE ISl €€ pEeIICHHs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEaTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;

pelaTh KaueCTBEHHBIE 3aJ1aui: BHICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
IETOYKY PACCYXKJICHUM ¢ OMOpod Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyecKue BICHUS,



UCIIOJIb30BaTh Opyu  peuieHud  y4yeOHBIX — 3ajad COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

MPUBOJNUTH IPUMEPHI BKJIa/Ia POCCUHUCKHUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOW KU3HU JIJIS
oOecrieueHus: 0E30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JIJISi COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpEJIE;

paboTathb B TpyMNe C BBIMOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO pacHpelessTh OO0S3aHHOCTH H
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xonimy oOydenus B 11 kJiacce mpeAMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKU B (POpMHpPOBaAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHHS] HW3YYEHHBIX (U3HMUECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, JIyd CBETA, TOUYECYHbIM UCTOYHUK CBETA, sIACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBath (U3HUECKUE SBIECHUS (IIPOIIECCH) U OOBICHITH X HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN U KBAHTOBOW (DU3UKU: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWUCTBUSI TOKA, B3aUMOJICHCTBHUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKIHS, JEUCTBUE MAarHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUHCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHtepdepennus, audpakuus W OOJApU3aAlMdS  CBETa, JUCIEPCHS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JVHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHasd

PaIlOaKTUBHOCTb;
OMKUCHIBATh W3YyUYECHHBIE CBOMCTBA BeEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTh  pPAa3IUYHBIX  Cpea) U

AJIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIIECCHI), MCIOJIb3YS (U3UYECKUE BEITUYUHBIL:
AIEKTPUYECKUN 3apsii, CHJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, DJIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYINAS cuiia, padoTa TOKa,
WHIYKLIHUST MarHUTHOrO IMoJs, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTh
KaTyIIKHW, SHEPIUsl JJIEKTPUYECKOr0 W MArHUTHOIO IIOJIEH, MEPUOJ] U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MPOIEcce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTUYECKass CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI



CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIBI, YKa3bIBaTh
GbopMysBl, CBSA3BIBAIONIUE JAaHHYI0 (DHU3WYECKYI0 BEIUYHHY C JPYyTUMH
BEITMIMHAMU;

OMUCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypaciaaa, SHEPTus CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (U3MUECKHE TPOIECCHl M SBJICHUS, UCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHIUIIBEL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATEIHHOIO U MapalIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHeHUE ODiHIITeHHa Mg GhoTodddexTa,
3aKOH COXPAHEHHSI 3HEPruHu, 3aKOH COXPAHEHHS MMIYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMciia, MocTyiaaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAIMPaBJICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W ONHUCHIBATh H300paKEHUE, CO3/]aBaeMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 KCCIECIOBAHUI0 (DU3UYECKUX SBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISITh MIPSIMbIE U KOCBEHHBIE M3MEPEHUsT (PU3UUECKUX BEJIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIIOIb30BaTh W3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C UCIIOJIb30BAHUEM TIPSMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAC TAOMUIl U TPaduKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0/IaTh TMpaBmiIa OE30MacHOTO TPy/a NP MPOBEACHUN HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIE 3a/layd C SIBHO 3aJaHHON (DU3MYECKOM MOJIETBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a]1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXoauMble NJisi €€ pellieHUs, TPOBOAUTh PacUYE€Thl U OIIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;



pelaTh KaueCTBEHHBIE 3a[]a4i: BBICTPAUBATh JIOTHUYECKHA HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYXKJICHUM C OMOpod Ha H3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bHU3UYCCKHC IBIICHNUS,

UCIOJB30BaTh  MpPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
Y TIPENICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSACHATh MPUHIUIIBI JEUCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MaCHOTO HUCIMOIb30BaHUS B MMOBCEIHEBHON
KU3HU;

MPUBOUTH IPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCEIHEBHOM KU3HU JIJIs
obOecrieueHus: 0€30MACHOCTH TpU OOpallleHHH C TPUOOpaMH M TEXHUYECKUMH
YCTPOUCTBAMH, JJIsi COXPAHEHUS 3JI0POBbsI U COOJIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B TpyHIi€ C BBIMNOJHEHUEM PAa3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBLHO pPacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JICATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUsAX, aJ€KBATHO

OLICHMBATh BKJIAQJ KaXJOTO0 W3 YYACTHUKOB TPYINIIbI B  PEILICHUE
paccMaTpuBaeMom MPOOJICMBI.






EMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

No
/o

HaunmMeHnoBanue pasziesioB u
TEM MPOTPaMMBI

KomnnuecTBo yacoB

Bcero

KonTponbHbie
paboThI

[IpakTnueckue
paboThI

OnextpoHHbie (IIU(POBHIEC)
o0pa3oBaTeIbHBIC PECYPCHI

Pazgea 1. DUZUKA U METO/IbI HAYYHOI'O ITO3HAHUA

1.1 |®wus3nka u METOABI 2 bubmoteka [IOK
HAyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no paznemny 2
Pa3zpgen 2. MEXAHUKA
2.1 |[KunemaTuka 5 bubmoteka [IOK
https://m.edsoo.ru/7f41bf72
2.2 |[qunamuka 7 bu6mnoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpAHEHUS B 6 1 1 bubmmorexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18

Paszpen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 |OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
KHHETHYECKOU TCOPHH https://m.edsoo.ru/7f41bf72

3.2 ||OCHOBBI TEPMOJIMHAMUKHI 10 1 bu6morexa IJOK
https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHble COCTOSIHUS 5 bu6moreka [JOK

BeliecTBa. ®a3oBbIe
MepexXO0Ibl

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

Ne || HaumeHoBaHue pa3ienoB u KonuyectBo yacon OnextpoHHbie (IIU(POBHIEC)
n/m TEM MPOTPaMMBI Beero| Koutponsusie | ITpakTudeckne oOpa3oBaTeibHbIE PECYpPChI
paboThI paboThI
Hroro o pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 |DnexkTpocraTuka 10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[locTossHHBIN 12 1 bu6mmoreka [JOK
AJIEKTpUIEeCKUil TOK. TOKH B https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeliax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOTPAMME
11 KJIACC
Ne | HammeHoBaHue pas3aenoB u KonunuectBo uacos DeKTpOoHHbBIE (LIUPPOBHIEC)
/11 TEM MPOTPaMMBI Beero| Koutposnbhbie | Ipakthueckue o0OpazoBaTeNbHbIE PeCypChl
paboThI paboThI
Paznen 1. JIEKTPOANHAMUKA
1.1 |[MaraurtHoe 1oie. 11 1 3 bu6mmoreka IJOK
DneKTpoMarHuTHas https://m.edsoo.ru/7f41c97c
WHITYKITUS
Uroro no pazneny 11

Pasznen 2. KOJIEBAHUSA U BOJIHBI



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

HaunmenoBanue pas3aciioB u

KomnuecTBo yacoB

OnekTpoHHbIE (IU(POBHIE)

n/m TEM TPOTPaAMMBI Beero|| Konrtponshsie | Ipaxtuueckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

2.1 |MexaHn4eckue u 9 1 bubmoreka IIOK
9JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KOJIeOaHuUs

2.2 |MexaHNM4eCKHUE U 5 1 bubmoreka IIOK
3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c

2.3 ||OnTuka 10 3 bubmoreka [JOK

https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

3.1 |OcHOBHI crielIaIbHOM 4 1 bu6amoreka I{OK
TEOPUH OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 |9neMeHThl KBAaHTOBOM 6 bu6mmoreka IJOK
OIITUKH https://m.edsoo.ru/7f41c97c
4.2 |CtpoeHue aTroma 4 bubmuoteka [JOK
https://m.edsoo.ru/7f41c97c
4.3 |ATOMHOE PO ) bubmuoteka [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU N ACTPODPU3UKU



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/7f41c97c

HaunmenoBanue pas3aciioB u

KomnuecTBo yacoB

OnekTpoHHbIE (IU(POBHIE)

n/n TEM IPOrpaMMBbl Beero| Koutposnsusie | IIpaktiueckue o0OpazoBaTrenbHbIE peCypChl
paboThI paboThI
5.1 |[DneMeHTbl aCTPOHOMUU U 7 1 bubmoreka [JOK
acTpo(HU3UKH https://m.edsoo.ru/7f41c97c
Hroro o pazneny 7

Paszgen 6. OBOBINAIOIIEE ITIOBTOPEHUE

6.1 |O6o0matomiee moBropenue | 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro o paznemy 4

PeszepBHOE Bpems 3

OBUIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOI'PAMME

MOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KosmmuectBo vacos [ara DneKTpoHHbIE HU(PPOBHIE

n/m Beero| Konrponbhbie | [Tpaktuueckue |[H3YICHH o0pa3oBaTeNbHBIE PECYPCHI

paboThI paboThI

1 ||®usuka — Hayka o 1 bubmmoreka [IOK
npupoze. Hayanbsie MeTo b1 https://m.edsoo.ru/ff0c32e2
TIO3HAHUS OKPYIKAIOIIETO
MUpa

2 |Ponb u MecTO GU3HKHU B 1 bubmuorexa [JOK
dbopmupoBaHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHON HAYYHOMN



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

Ne Tema ypoxka KonuyectBo yacon Hata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie| [Ipaktnaeckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboTHI paboThI
KapTUHBI MUPA, B
MPAKTUYECKON
NEATEILHOCTH JII0JICH
3 |MexaHn4eckoe ABIKCHHE. 1 bu6mnoreka [JOK
OTHOCHUTEIIBHOCTD https://m.edsoo.ru/ff0c3508
MEXaHUYIECKOTO JBMKCHHUS.
[Iepemernienne, CKOpOCTb,
YCKOPCHHE
4 |PaBHOMeEpHOE 1 bubmorexa [JOK
NPSIMOJIMHEHHOE IBUKCHUE https://m.edsoo.ru/ff0c3620
5 |PaBHOYyCKOpEHHOE 1 bu6moreka [JOK
PSIMOJIMHEHHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 |(CBoOOMHOE TajIcHHE. 1 bu6mmoreka [JOK
YckopeHne cBOOOTHOTO https://m.edsoo.ru/ff0c39cc
najicHUs
7/ |KpuBonuneitnoe asuxenue. | 1 bubmuorexa [JOK
JIBr>KeHE MaTepHaIbHOM https://m.edsoo.ru/ff0c3ada
TOYKH TI0 OKPY>KHOCTH
8 |[IpuHIUI oTHOCHTENBHOCTH | 1 bu6mmoreka [JOK
[angunes. UneprnanbHbie https://m.edsoo.ru/ffOc3be8
cucreMbl orcyera. [lepBbii
3akOH HproToHa
9 [Macca Tena. Cuna. 1 bu6moreka [JOK



https://m.edsoo.ru/ff0c3508
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

Ne Tema ypoxka KonnuecTBo yacos Hara DneKTpoHHbIE HU(POBHIE
n/m Beero| Konrponbubie| [Ipaktnaeckue |[H3Y4CHHA| 00pa3oBaTeNbHbIE PeCypChl
paboTHI paboThI
[MpuHIMT CyTepro3uIIuu https://m.edsoo.ru/ffOc3be8
cuit. Bropoii 3akoH
Hrrorona g
MAaTEPUAIbHON TOUKHU
10 |Tpetnii 3akon Hetotona mns|| 1 bubmorexa [JOK
MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 |[3akoH BCEMUPHOIO 1 bubmorexa [JOK
TaroTeHusi. Cusia TSHKECTH. https://m.edsoo.ru/ff0c3d00
[lepBas kocMHuuecKast
CKOPOCTb
12 ||Cuna ynpyroctu. 3akoH 1 bubmmorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
13 ||Cuna Tpenus. 1 bubmuoreka [JOK
KoaddurueHT rpenus. https://m.edsoo.ru/ff0c3f76
Cuiia conpoTUBIICHUS IPU
JBUKCHHUH TeJa B KUAKOCTU
WJIH Ta3e
14 |IToctynarensHoe n 1 bubmnoreka [IOK

BpaIlaTeIbHOE JBUKCHUE
a0COJIFOTHO TBEPAOTO Tea.
MowmeHT cuibl. I1nedo
CUJIbL. Y CJIOBHSI PAaBHOBECHS

TBEPAOTO TEJa

https://m.edsoo.ru/ff0c41a6



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
https://m.edsoo.ru/ff0c41a6

Ne Tema ypoxka KonuyectBo yacon Hata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie| [Ipaktnaeckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboThI
15 |[Mmnynbc MaTepuaibHOM 1 bubmnoreka [IOK
TOYKH, CHCTEMBI https://m.edsoo.ru/ff0c43d6
MaTepUaJIbHBIX TOUECK.
NmMnynbe cuitbl. 3aKOH
COXpaHEHUSI UMITYJIbCA.
PeakTuBHOE NBIKEHHE
16 |[PaboTa 1 MOIITHOCTH CHUJIBI. 1 bu6munoreka [JOK
KuneTtnueckas sHeprus https://m.edsoo.ru/ff0c4502
MaTepHaTbHOW TOUKH.
Teopema 06 U3MEHEHUHN
KUHETUYECKOU YHEPTUU
17 |IloreHunanbHas SHEPTHUs. 1 bubmmorexa [JOK
[ToreHmambHas SHEPTHS https://m.edsoo.ru/ffOc461a
yrpyro nehopMUpOBaHHON
npyxunsbl. [loTeHnmanpHas
DHEPIus Teja BOIU3H
MTOBEPXHOCTH 3eMJIH
18 |[ToTeHnManbHbIC U 1 bu6moreka [JOK

HEIMOTCHILIMAIbHBIC CUJIBL.
CBs13b pabOTHI
HETIOTCHITMAIBLHBIX CHJI C
W3MEHEHHUEM MEXaHHMYECKOU
SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS

https://m.edsoo.ru/ff0c478c



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

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTueckue
paboThI

Jata
M3y4CHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

MEXAHUYECKON SHEPTUH

19

JlabopaTtopHas pabora
«HccmemoBanue cBsI3u
pabOThI CUIIBI C UBMEHEHUEM
MEXaHHYECKON YJHEPTUH
TeJa Ha MpUMepe
pPaCTSKEHUSI PE3UHOBOTO
KTYTa»

20

KoHnTtposnbsHas padbora 1o
teme «Knunematuka.
JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

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

21

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISPHO-
KUHETHUYECKOU TEOPUH.
bpoyHOBCKOE IBHKEHUE.

Huddysus

bubmoteka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUSA U
B3aUMOJEUCTBUS YaCTHUI]
BelecTBa. Moaenu
CTPOCHUS I'a30B, KUJIKOCTEN
Y TBEPABIX TENI

23

Macca monekyi.



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

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTueckue
paboThI

Jata
M3y4CHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

KonngecTBo BemecTna.
IToctostnHass ABoraipo

24

TermnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenbcus

25

Uneansnenii raz 8 MKT.
OcnoBHoe ypaBHeHHEe MKT

bubmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoIoTHas TeMIeparypa
Kak Mepa CpeaHen
KUHETUYECKOW dJHEPTUU
JBUKEHUS MOJIEKYIL.
YpaBuenue Menpaeneena-
Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIE
3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpaMH COCTOSTHUS
pPa3peKEHHOTO Ta3ay

29

N3omnporiecchl B UieaabHOM
rase u ux rpadudeckoe

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Ne Tema ypoxka KonuyectBo yacon Hata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie| [Ipaktnaeckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboThI paboThI
MPEJCTaBIICHNE
30 | BayTpenHsisi sHEprus 1 bubmuorexa [JOK
TEPMOIMHAMHYECKOM https://m.edsoo.ru/ff0c5952
CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonnuectBo
TEIUIOTHI U padoTa.
BHyTpeHHss dHEprus
OJIHOATOMHOT'O U/I€aIbHOTO
rasa
31 |Bugsl Teronepenaun 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
32 ||V aenapHas TEIIIOEMKOCTD 1 bu6mmoreka [JOK
BenecTBa. KoanuecTBo https://m.edsoo.ru/ff0c5c36
TETJIOTHI TIPH
Terionepeaaye.
AnnabaTHbIN Mporece
33 |[TepBriii 3akoH 1 bubmoreka [JOK
TEPMOJIMHAMUKH U €TO0 https://m.edsoo.ru/ffOc5efc
pUMEHEHHUE K
H3oIpoleccam
34 |HeoOpaTtuMocCTh MpOIIECCOB 1 bubmoteka [IOK

B npupoe. Bropoit 3akoH
TEPMOJNHAMUKHU

https://m.edsoo.ru/ff0c6230



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

Ne Tema ypoxka KomnmuecTBo yacos Hara DNeKTpOHHBIC ITU(POBHIE

/I Beero||Koutposshbie | [Ipaktrueckue |13y ICHH o0pa3oBaTeIbHBIC PECYPCHI

paboTHI paboThI

35 |[[TpuaIun meiicteust u KI1/] 1 bubmorexa [[OK
TEIJIOBOM MAIlIMHBI https://m.edsoo.ru/ff0c600a

36 ||[{uxs Kapuo u ero KI1/] 1

37 | Oxonoruueckue mpoodIeMbl 1
TEIJIOOHEPTeTUKU

38 |O6o6maromuii ypox 1 bu6moreka [JOK
«MouekymspHas pu3mka. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJMHAMUKI

39 |KonTpoapHas padoTa 1o 1 1 bu6mmoreka [JOK
TeMe «MoJIeKyIsipHast https://m.edsoo.ru/ff0c6a50
¢dbusuka. OCHOBBI
TEPMOTTHAMHUKI)

40 ([TapooGpazoBanue u 1 bubmoreka [JOK
KoHAeHcanus. Mcnapenue u https://m.edsoo.ru/ff0c63b6
KUTICHHE

41 ||AGcomroTHAS H 1 bubnamoreka [{OK
OTHOCHTEJIbHAS BIAKHOCTD https://m.edsoo.ru/ff0c64d8
BO3Ayxa. HacellieHHsbIil nap

42 ||Teépmoe Teno. 1 bubmoreka [JOK

Kpucrammueckue n
amop(dHble Tena.
AHHU30TPOMNHUS CBOKCTB
KpUCTaIoB. JKuakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Ne Tema ypoxka KonuuectBo vacos Jlara DJNIeKTPOHHBIC IU(PPOBBIC
1/ Beero| Konrponbubie| [Ipaktnaeckue | H3YICHHS oOpa3zoBaTeIbHbIE PECYPChI
paboTHI paboThI
Kkpuctauibl. CoBpeMEHHbIE
MaTepHaIbl
43 |[LraBneHue u 1 bu6munoreka [JOK
KpHUCTaUTU3aus. Y aeabHast https://m.edsoo.ru/ff0c6708
TEIJIOTA TIJIaBICHUS.
CyOnumarnus
44 ||YpaBHEHHUE TEIIOBOTO 1 bubmoreka [JOK
Oatanca https://m.edsoo.ru/ff0c6820
45 ||9nexTpu3anuys Tell. 1 bu6mmoreka [JOK
DnexTpudeckuii 3aps. Jpa https://m.edsoo.ru/ffOc6bcc
BH/JIA DJICKTPHYCCKUX
3apsI0B
46 ||IIpoBOHUKH, AUANEKTPUKH || 1 bu6mmoreka [JOK
Y TIOJTYTIPOBOTHUKH. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXpaHEeHUs
AIIEKTPUYECKOTO 3apsiaa
47 |B3zaumopaencTBrE 3apsiioB. 1 bu6mmoreka [JOK
3akon Kynona. ToueuHbIit https://m.edsoo.ru/ffOc6ced
DIEKTPUUYECKUU 3apsT
48 |Hampsx€HHOCTD 1 bu6mmoreka [JOK

BJIEKTPUYECKOTO MOJIS.
[IpuHIMI Cynepno3uiuu
AIEKTPUYECKUX TOJIEH.

https://m.edsoo.ru/ffOc6df2



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

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTueckue
paboThI

Jata
M3y4CHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

Jlvany HanpsHKEHHOCTH

49

Pabora cun
AIEKTPOCTATUIECKOTO TTOJISI.
ITorenmuan. Pa3nocthb
[IOTEHIIAAIOB

bu6moreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[TIpoBoHUKM U
JIURJICKTPUKH B
AIEKTPOCTATUYECKOM MOJIE.
Jwvanexrprueckas
MIPOHUIIAEMOCTh

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

o1

DNEKTPOEMKOCTb.
Konpgencarop

bubmoteka [IOK
https://m.edsoo.ru/ffOc7126

52

DJIEKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCcaTopa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOpa

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

53

JlabopaTtopHas pabota
"UzmepeHnue
AJIEKTPOEMKOCTHU
KOHJIeHcaTopa"

54

[TpuHUMIT 1EUCTBUA U
MIPUMEHEHHE
KOHJICHCATOPOB,
KOMHUPOBAJIBHOTO arapara,



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

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTueckue
paboThI

Jata
M3y4CHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

CTPYWHOTO IPHUHTEPA.
DneKTpocTaTuuecKas
3ammTa. 3a3eMIIECHUE

AIEKTPONPUOOPOB

55

DIIEKTPUYECKHM TOK,
YCJIOBUSL €T0
CYILIECTBOBAHMS.
ITocTossuubIl TOK. CHuna
Toka. Hanpsixenue.
ConpoTtuBieHue. 3aKOH
Oma 115 yyacTka 1ernu

56

ITocnenoBarennHOE,
MapajIeTIbHOE, CMEIIAHHOE
COEIMHEHUE MTPOBOAHUKOB.
JlabopaTtopHas pabora
«3yyeHune cMemanHoro
COEIMHEHUS PE3UCTOPOBY

bubmoteka [IOK
https://m.edsoo.ru/ffOc74f0

S7

PaGora u MomHoOCTh
AIEKTPUUIECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1J1s ITOJTHOU
(3aMKHYTOH1)
3JIEKTPUYECKOM TIETIH.
KopoTkoe 3aMbikaHuE.

bubmoteka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTueckue
paboThI

Jata
M3y4CHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

JlabopaTtopHas pabota
«13mepenue D/1C
WCTOYHUKA TOKA U €TO
BHYTPCHHETO
COIIPOTHBIICHUSD)

59

DJIEKTpOHHAS
IIPOBOJAUMOCTD TBEPABIX
METAJJIOB. 3aBUCHMOCTb
COIIPOTHUBIICHUSI METAJLJIOB
OT TEMIIEPATYPHL.
CBepXnpoBOIUMOCTb

60

DJIEKTPUYECKHI TOK B
Bakyyme. CBOMCTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX
cOOCTBEHHAsI U MPUMECHAsI
poBOANMOCTh. CBOMCTBA
p—n-nepexona.
[TomynpoBOJHUKOBBIE
puodOpPHI

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKHI TOK B
pacTBOpax M pacruiaBax
AIEKTPOJIUTOB.
DIIeKTPOIUTHYECKAS

bubmoteka [IOK
https://m.edsoo.ru/ff0c82ba



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

Ne Tema ypoxka KonuyectBo yacon Hata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie| [Ipaktnaeckue | H3YICHHS oOpa3oBaTeibHbIE PECYpPChI
paboTHI paboThI
JUCCOITHALIMSA. DIIEKTPOJIU3

63 | DnexTpuyecKkuii TOK B 1 bubmuorexa [JOK
ra3zax. CaMOCTOSITENIbHBIN U https://m.edsoo.ru/ff0c84ae
HECAaMOCTOATEIbHBIN
pazpsa. Monnus. [1nazma

64 |Onextpuyeckue nmpudbopsi u | 1 bubmuorexa [JOK
YCTPOHCTBA U UX https://m.edsoo.ru/ff0c86fc
MPaKTUIECKOE TPUMECHEHHE.

[IpaBuna TeXHUKH
0e30MacHOCTH

65 |{[O606maronMit ypok 1 bubmoreka [JOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be

66 |KonTpoabsHas pabota mo 1 1 bubmuoreka [JOK
TeMe «DIIEKTPOCTATHKA. https://m.edsoo.ru/ff0c8a8a
[TocTostHHBIN
ANEKTPUYECKUM TOK. TokH B
Pa3IIMYHBIX CPEIax»

67 |Pe3epBHBIi ypOK. 1 bu6mmoreka [JOK
KonrtposbHas pabota 1mo https://m.edsoo.ru/ff0c8c56
TeMe "DNEeKTpOIMHAMUKA "

68 |Pe3epBHbIil ypOK. 1 bu6moreka [JOK

O06o0maronuii ypok 1o
teMmaMm 10 kitacca

https://m.edsoo.ru/ff0c8f6c



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

No Tema ypoka KonuuectBo vacos Jlara DJNIeKTPOHHBIC IU(PPOBBIC
n/m Beero| Konrponbubie| [Ipaktnaeckue |[H3Y4CHHA| 00pa3oBaTeNbHbIE PeCypChl
paboTHI paboThI

OBIIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPOT'PAMME

11 KJIACC

Ne Tema ypoxka KonuyectBo yacoB Jata DneKTpoHHBIE U(PPOBHIE

n/m Beero| Konrponbubie| [Ipaktnaeckue||43Y 4eHUA o0Opa3oBaTeIbHbIE PECYpPChI

paboThI paboThI

1 |ITocTostTHHBIC MATHUTEI B UX 1 bubmoteka [IOK
B3aHMOJICHCTBHE. https://m.edsoo.ru/ff0c9778
MaruautHoe none. Bextop
MarHUTHOW WHTYKIIHH.
JIMHUKM MarHUTHOM
WHIYKITTH

2 |MarautHOE moJie 1 bubmoteka [IOK
POBOJTHUKA ¢ TOKOM. OTIBIT https://m.edsoo.ru/ff0c98fe
Opcrena. Bzaumopericteue
MIPOBOJTHUKOB C TOKOM

3 |JlaGoparopHas paboTa 1 1 bubmoreka [JOK
«/3ydeHnne MarHuTHOTO https://m.edsoo.ru/ff0c98fe
OJIS KATYIITKHA C TOKOM)

4 ||JleticTBMe MarHuTHOro moyst | 1 1 bubnamoreka [{OK

Ha TIPOBOJHUK C TOKOM.
Cuna Amnepa.
JlaGoparopHas paboTa

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

«HccnenoBanue neiicTBUA
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM

JlelicTBuEe MarHUTHOIO IOJIS
Ha JIBIKYILYIOCS
3apsKEeHHYIO0 yactuiyy. Cuiia
Jlopeniia. PaGoTa cuibl
Jlopenua

bubmoteka [IOK
https://m.edsoo.ru/ff0c9df4

DJIEKTPOMAarHuTHAs
nHaykuus. [lotok BekTopa
MarHuTHOW HHAyKIuu. J/C
WHIYKIWHU. 3aKOH
AIEKTPOMArHUTHOU
nHAyKun apajnes

JlaGoparopnas paboTa
«HccnenoBanue IBICHUSI
DIEKTPOMArHUTHOU
WHTYKITUTD

bubmoteka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTG. SIBIIEHUE
camonnaykuuu. IJ1C
CaMOMHAYKIIMU. DHEPTUs
MAarHUTHOI'O MOJISI KaTYIIKU
C TOKOM.
DJIEKTPOMAarHUTHOE T10JIe

bu6moreka IJOK
https://m.edsoo.ru/ff0ca600



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

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

TexHuyeckue ycTponucTsa u
UX IIPUMEHEHHUE:
ITOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTHI,
JJIEKTPOABUTATED,
YCKOPHUTEIIN 3JIEMEHTAPHBIX
4aCTULl, UHIYKIIMOHHAS
1eyb

10

Oo6o0maronmit ypox
«MaruuTtHoe 1nose.
DneKTpOMarHuTHas
WHTYKITUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KoHnTtponbsHas padota no
teme «MarautHoe noe.
DneKTpOMarHuTHas
WHTYKITUSD)

bubmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXaHUYECKUE
Kosjebanus. 'apmonnueckue
KoJieOaHus. YpaBHECHHE
TapMOHUYECKHUX KOJICOAHMIA.
[IpeBpanienue sHEprun

bu6moreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora
«HccnenoBanue
3aBUCUMOCTH Teproa



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

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

MaJIbIX KojeOaHuid rpy3a Ha
HUTH OT JJTMHBI HUTH U
MAacChI Tpy3a»

14

KonebarenbHblil KOHTYD.
CBoOoiHbBIE
AJIEKTPOMArHUTHBIC
KoJeOaHus B UJICAIbHOM
KoJie0aTeIbHOM KOHTYPE.
AHaI0THUs MEXKIY
MEXaHHUYECKUMH U
AIEKTPOMArHUTHHIMH
KoIeOaHUSIMU

bubmoteka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH
COXpaHCHHMS YHEPTUH B
HeaJIbHOM Ko1e0aTeIbHOM
KOHTYpEe

bubmoteka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXaromnux KoJeOaHUsIX.
BrIiHyX1€HHbBIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyXeHHbBIE
3JIEKTPOMArHUTHbBIE
Kosie0aHus

bu6moreka IJOK
https://m.edsoo.ru/ffOcbb86

17

[IepemMeHHBIN TOK.

bu6mmoreka [JOK



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

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

Cunycou1anbHbIN
IIEPEMEHHBIN TOK.
MOoOIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE
CUJIbI TOKA W HAIIPSIAKEHUS

https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop.
[IpousBoncTBo, nepenayda u
noTpebieHne
AIEKTPUYECKON IHEPTUU

19

YCTpoiicTBO U
MPAKTUYECKOE TPUMEHCHUE
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro
TOKA, JIMHUU
3JIEKTponepeaay

bubmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU MTPU
IIPOU3BOJICTBE
anekTpodHepruu. Kynbrypa
UCITOJIb30BaHUS
DIIEKTPOIHEPTUU B
ITIOBCETHEBHOM KU3HU

21

MexaHn4uecKHue BOJIHEI,
YCJIOBUS pacpOCTPaHECHUS.

bu6mmoreka IJOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

Ne Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie | [Ipaktnaeckuel||A3Y4eHUA oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHhI
[Tepuon. CkopocTb
pactpoCTpaHEeHUS U ITTHHA
BOoJHBI. [lonepeunsie n
MIPOJIOJTBHBIC BOJTHBI
22 |3Byk. CKOpOCTH 3BYKaA. 1 bubmoreka [JOK
I'pomkocTs 3ByKa. Bricota https://m.edsoo.ru/ffOcccOc
ToHa. TeMOp 3Byka
23 | DnexkTpoMarHuTHBIC BOHEL, || 1 bubmoreka [JOK
UX CBOMCTBA M CKOPOCTb. https://m.edsoo.ru/ffOccfe0
[[Txana 31eKTPOMAarHUTHBIX
BOJTH
24 |[TpuHIMIIBI paANOCBSI3U U 1
TeneBuicHus. PazBurtue
CPEICTB CBSI3HU.
Pagnonoxkarms
25 |[KontponbHas pabota 1 1 bubmuorexa [JOK
«KonebaHus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
26 |IIpsitmonuHeliHOe 1 bubmuorexa [JOK
pacnpocTpaHeHHE CBETa B https://m.edsoo.ru/ffOcd350
OIHOPOJHOU CpELE.
To4YeuHbIN HCTOYHUK CBETA.
JIyd cBera
27 ||OTpaxxenue cBeTa. 3aKOHBI 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

OTpa)XE€HUs CBETA.
[TocTpoenue n3o0pakeHuit
B IUIOCKOM 3€pKaJie

https://m.edsoo.ru/ffOcd4e0

28

[IpenomiieHue cBera.
[lonHOE BHYTpEHHEE
otpaxkenue. lIpenenbHbIii
YTOJI TOJIHOTO BHYTPEHHETO
OTPaKECHHUS

bubmoteka [IOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGoparopHas paboTa
«M3mepenne nokaszarens
TIPETOMIICHUS CTEKJIa

bubmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnssl. [loctpoenue
M300paKEHUM B JIMH3E.
dopmysa TOHKOW JIMH3HI.
YBENUYECHHUE JTUH3BI

bubmoteka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopnas paboTa
«HccnenoBanue CBOMCTB
M300paKEHUM B JIMH3AX)

32

Jucnepcus ceera.
CnoxHbIN cocTaB 0e10ro
cgera. L[Ber. JlaboparopHas
pabota «Habnronenue
JTUCTIEPCHH CBETa



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

Ne Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie | [Ipaktnaeckuel||A3Y4eHUA oOpa3oBaTeibHbIE PECYpPChI
paboThI paboTHhI

33 |UuTepdepenius crera. 1 bubmorexa [[OK
Judpakius cBeTa. https://m.edsoo.ru/ffOced22
HudpaxumonHas pemeérka

34 |[TomepedHOCTh CBETOBBIX 1 bubmoreka [JOK
BOJH. [Tonspu3samus cBeTa https://m.edsoo.ru/ff0cf02e

35 |OnTuyeckue mpuOOpPHI U 1
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro MPUMEHEHUS

36 |['paHulibl NPUMEHUMOCTHU 1 bubmuorexa [JOK
KJIACCUYECKON MEXaHUKH. https://m.edsoo.ru/ff0cf862
[Toctynarsl cienuaIbHON
TEOPHUH OTHOCHTEIIEHOCTH

37 |OTHOCHTENBHOCTH 1 bu6mmoreka [JOK
OJTHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa42
3amejieHue BpeMEHU U
COKpAIIICHUE JTTHHBI

38 | DHeprust u UMIYIIBC 1 bu6mmoreka [JOK
PEIATHBUCTCKON YaCTHIIBI. https://m.edsoo.ru/ffOcfc68
CBsi3b Macchbl € SHEPTHEN U
UMITYJIBCOM. DHEPTHUS TTOKOS

39 |KonTpoapHas padboTa 1 1 bu6moreka [JOK

«OnTuka. OCHOBBI
CIIELIMAJIbHOU TEOPUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

Ne Tema ypoka KonmuecTBo yacos Hara DNeKTpOHHBIC ITU(POBHIE
/I Beero||Koutposshbie | [Ipaktiueckue|[H3Y 4CHI o0pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

OTHOCHUTEIHHOCTH

40 |®@otonbl. Dopmyna [Tnanka.| 1 bubmuorexa [JOK
DHeprus U UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6

41 |OTKpbITHE U HCCIIEIOBAaHUE 1 bubmuorexa [JOK
dororddexra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 |3axonsl GororddekTa. 1 bubmuorexa [JOK
YpaBHeHHE DWHIITSIHHA TSI https://m.edsoo.ru/ff0d015e
dboroaddexra. «Kpacnas
rpanuna» ¢potodddexra

43 || laBnenue cBera. OmbiTel I1. | 1 bu6mmoreka [JOK
H. JleGeneBa. Xumudeckoe https://m.edsoo.ru/ff0d04a6
JICVICTBHUE CBETA

44 |Texnuueckue ycrpoiictBau | 1
MPaKTUYECKOE TPUMEHEHHE:
dboTodneMeHT, GOTOTATIHK,
coJiHeUHas barapes,
CBETOIHO]T

45 |[Pemienue 3ag1a4 1Mo TeMe 1 bu6mmoreka [JOK
«DIIeMeHThI KBAHTOBOM https://m.edsoo.ru/ff0d0302
OTITUKI

46 |Mopaenb aroma ToMcoHa. 1 bu6moreka [JOK

Omnwitel Pezepdopaa mo

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

Ne Tema ypoxka KonuuectBo yacoB Jata DneKTpoHHBIE IU(PPOBHIE
n/m Beero| Konrponbubie | [Ipaktnaeckuel||A3Y4eHUA oOpa3oBaTeibHbIE PECYpPChI
paboThI paboThI
PaCCesTHUIO O-4aCTHII.
[ImaneTapHas MoAEIb aTOMa
47 |[Toctynatel bopa 1 bubmorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 |N3nydyeHue u moriomneHue 1 bubmuorexa [JOK
($OTOHOB IpH TIEpeXo/Ie https://m.edsoo.ru/ff0dOafa
aToMa ¢ OJTHOTO YPOBHS
DHEPIuM Ha Apyrou. Bupl
CTIIEKTPOB
49 | BoHOBBIE CBOMCTBA 1 bu6mmoreka [JOK
yactull. Boaxbl e bpoiis. https://m.edsoo.ru/ff0d0ca8
KopnyckynsipHO-BOTHOBOM
nyanu3M. CIOHTaHHOE U
BBEIHYKJICHHOE U3Ty4YCHUE
50 ||OTkpeITHE 1 bubmuoreka [JOK
paroaKTUBHOCTH. OIBITHI https://m.edsoo.ru/ff0d0fd2
Pezepdopaa no
OTIPEIEeTICHUIO COCTaBa
PaMOAKTUBHOTO M3TyYCHHUS
51 |[CoiicTBa anba-, Oeta-, 1
ramMMma-usnydeHus. Bnusane
PaINOAKTUBHOCTH Ha JKUBBIC
OpraHU3MBbl



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

52

OTKpBITHE IPOTOHA U
HEeWUTpoHa. M30TOIEI.
Anbda-pacna.
DJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacma.
["'amMmma-uziyueHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3U HYKJIOHOB B
aape. SnepHble peakuuu.

S nepHblid peakTop.
[IpoOnembl, IepCEeKTUBHI,
DKOJIOTUYECKUE ACTIEKTHI
AIEPHON SHEPrEeTUKHU

bubmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHBIE YACTHULIBI.
OTKpbITHE MO3UTPOHA.
MeTtonpl HAaOIIOACHUS U
pErucTpanyu 3JEMEHTAPHBIX
yactul. Kpyrisiii cton
«DyHIaMeHTaJIbHbIC
B3auMoOAeUCTBUA. ENMHCTBO
(bu3MYecKoi KapTHUHbI
MHUPa»

bubmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoTO HebAa.
Co3zBe3ausi, ipKue 3BE311bI,
TUTAHETHI, UX BHJIUMOE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

nemwxkenne. ComHeyHas
CHCTEMA

56

Comnaue. Conneynas
aKTUBHOCTE. McTOYHMK
sHeprun CoJjHIa 1 3BE3]1

57

3BE3/bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IBI
TJIaBHOM
MOCIIEIOBATEILHOCTH.
BnyTtpenHee cTpoeHue
3BE31. COBpEMEHHBIE
MPEICTABJICHUS O
MIPOUCXOXKICHUU U
sBotonnK CoHIA U 3BE3]T

58

Mneunsiit [yt — Hama
I'anaktuka. Ilonoxenue n
nexkenue CoiHna B
I"'anakTuke. I'amakTUKH.
UEpHble IbIpHI B sA1pax
TaJIaKTUK

59

Bcenennas. Paz6eranue
rajakTuk. Teopus
bousbiioro B3peiBa.
PenukToBoe nznydeHue.




/o

Tema ypoka

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

MeTarajiakTHuka

60

Hepemennsie mpoOaemsl
aCTPOHOMHU

61

KoutposnbHas pabota
«DJNEeMEeHTBI aCTPOHOMUU U
acTpoU3UKI»

62

O6o6mmaromuit ypok. Posb
(U3UKH 1 aCTPOHOMHH B
AKOHOMHUYECKOMH,
TEXHOJOTHYECKOM,
COLIMAJILHOW U dTUYECKOU
chepax AesTeTbHOCTH
YeJIOBeKa

63

Oo6o6mmaromuit ypok. Poisb u
MecTO GUBHUKHU U
aCTPOHOMMH B COBPEMEHHOMU
HAay4YHOU KapTHUHE MUpa

64

Oo6o6maromuit ypok. Ponib
(bu3MYEeCcKOi TeOpHH B
dbopmupoBaHUU
MPEICTABJIEHUM O
(bu3nYecKoil KapTHUHE MHpa

65

Oo6o6matromuit ypok. Mecto




No Tema ypoka
n/m

KomnnyecTBo yacoB

Bcero

KonTtponpHbie
paboThI

[IpakTnueckue
paboThI

Jlarta
W3y4YECHUS

DneKTpoHHBIE IU(PPOBHIE
oOpa3oBaTeibHbIE PECYpPChI

buznyecKoil KapTUHBI MUpa
B 001IEeM Py
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MTPEACTABICHUN O

IIPUPOJIC

66 ||Pe3epBHBII YPOK.
MaruuTtHOE none.
DJIEKTpOMarHuTHas
UHAYKLHS

67 ||Pe3epBHbIil ypok. OnTHKA.
OCHOBBI ClIEMABHOM
TEOPUU OTHOCUTEILHOCTHU

68 ||Pe3epnsrit ypok. KBantoBas
¢busuka. I1eMEHTHI
aACTPOHOMUU U acTpOU3UKU

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

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka, 10 kimacc/ Maxummes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpocBemienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemenue»

» Gusuka, 10 knace/ Msikumes .41, [lerpoBa M. A., Ctenanos C.B. u apyrue,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aarenbctBo «IIpocBemenne»

» dusuka, 11 kmace/ Msikumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u apyrue,

OO011ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. PemvkeBuu A.Il. ®usuka. 3agaynuk. 10-11 ki.: [TocoOue ms
oOmieoOpasoBar. yuel. 3aBeieHuil. — 6-e u3f., crepeoturn. — M.: JIpoda,
2002. — 192 c.: un. (3amaunuku «JIpoden»).

2. JIeMOHCTpaIMOHHBIN KCIIEPUMEHT MO (PU3UKE B CTAPIINX KJIacCax CpeIHen
mkojbl. ABT. bypoB B.A. u np. Hacte 1. Mexanuka. Temnora. [Tocobue mis
yunutens. «I[Ipocsemenue», 1967t - 4,47 Mb - popmar DjVu - Uurats:
/Yandex.ru

3. JIeMOHCTpallMOHHBIN SKCIEPUMEHT MO (PU3UKE B CTAPIINX KJIaccax Cpe/iHen
mikosbl. Yacte 2. ABT. BypoB B.A. u np. [locobue asns yaurens.
OnektpuuectBo. Ontuka. Pusuka aroma. «IIpocsemenne» , Mocksa, 1968 -
19,46 Mb - dopmar PDF - Hurarts: /Yandex.ru



4. «®duzuka, 10-11». Apt. A.H.Mancypos, H.A. MancypoB Kuura jis
yuutens. JJis Ko ¢ TyMaHUTapHBIM Mpoduiiem o0yueHus. Mockaa,
«IIpocsemenuey. - opmat DjVu - 1,6 Mb - Hutats: /Yandex.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://nova.rambler.ru npeanaraer ciaeayromme pasaeisl: «Du3nka B MIKOJIE.
Onumnuazasl U Apyras nojie3Has uHpopmanus.», « Gusuka ot A 10 SA», «
Peneruropsl o gusuke. EI'D o ¢usukey, caldit jyist npernogaBaTesei
bU3HUKY, yYaluxcst ¥ UX POJUTENEH, MaTepra o HHHOBAIUAM,
coJiep Kalluii TEOPETUUECKUM U MPAaKTUUECKUI MaTepual. 3/1eCh MOKHO
HalTH HOpMYJIbI 110 HU3HKE, IIMAPTAIKY, 3a]]a4M, PEIICHUS 3a1a4, TOKIa/Ibl,
CIIPaBOYHUKH, pedepaTsl.

2. http://blogs.mail.ru npeacraBisgeT pa3IMIHYIO HH(OOPMAIIHIO, HallpuMep, 00
OCHaIleHUU KabuHeTa (PU3UKHU U TpeOOBAHUSAX K HEMY, MpeJjIaract
nH(opmaruio o nposeaeHuto Henenu duszuku.

3. http://school-collection.edu.ru — Habop coBpeMeHHBIX 00YYaIONINX CPEJCTB,
MpeTHA3HAYCHHBIX JJIS MTPEMOTaBaHUs U U3YUCHHSI PAa3IMUHBIX YIeOHBIX
JTUCITUTIIMH B COOTBETCTBHH C (peepaibHbIM KOMITIOHEHTOM
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIHHOTO OOIIIETO,
OCHOBHOT'O 00IIIET0 U CPEAHETO (TIOJTHOTO0) 0011eTr0 00pa30BaHUs.

4. http:/lwww.fizika.ru — caitt ays npenogaBaTencit GU3MKH, ydaluxcst U UX
ponuTeneit: yueOHUKH, 1a00paTOPHBIE U KOHTPOJIbHBIE PAOOTHI, TECTHI,
(bakyIbTaTUB U MHOTOE-MHOTOE JIPyTOE.

5. https://leom.edu.ru/ — Poccuiickas anekTpoHHas 1ikoja. Karamor
WHTEPAKTHUBHBIX YPOKOB;

6. http://ege.sdamgia.ru — Pemry EI'D. Ha caiite pa3menieHbl mpuMepHbIe
BapuaHThl EI'D 1o BceM nmpeameram, a Tak’ke MHOT'O pa3HOOOpa3HbIX
3aJIaHU.

7. http://postnauka.ru — Hay4HO-TIOMYJISIPHBIN CAWT O HAYKE, YUCHBIX,
OTKPBITHUSX, OIBITAX.

8. https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah — Buzaeo-
Kypc «DPu3nKa B ONBITaX U IKCIIEPUMEHTAX.

9. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics — dbeaepanbhbie
TECThI IO MEXaHUKE.

10. http://www.cacedu.unibel.by/partner/bspu — AktuBHas dusuka:
porpaMMHOE OO0eCTIieYeHHE IJIsl TOAJICPIKKH U3YUSHUS IIIKOJIBHOTO Kypca
du3uku.

11. http://www.class-fizika.narod.ru — Kiacc!nas ¢usnka — 3aHUMaTeIIbHbIC
MaTepHuabl JJid MOATOTOBKU K YPOKaM U pa3BUTHUA UHTEpeca K (pU3UKe y
yUYaIUXCH.

12. http://experiment.edu.ru/ — du3mKa: KOJJICKIIUS OMBITOB
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