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INOACHUTEJIbBHASA 3ATINCKA

[Tporpamma o ¢uszuke 6a30BOr0 ypoBHS Ha YPOBHE CpeIHEro oomero oopasoBanus paspadboraHa
HAa OCHOBE IIOJIOKEHUH M TpeOOBaHWI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM
nporpammsl, penactaBieHHbIX B PI'OC COO, a takxke ¢ yuérom ¢enepaibHol paboyeil mporpaMMel
BOCIIMTAHMUS M KOHIICMLWU IMpernojaBaHus ydeOHoro mnpeamera «Dusumka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoii @enepariu, pealn3yonx OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copepxanue mporpamMmbl o (U3MKEe HAMNpaBieHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyuatonmxcs 10-11 kmaccoB npu oOydeHun ux (usmke Ha 0a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-AESITEeIbHOCTHOTO noaxona. [lporpamma no ¢gu3uke cOOTBETCTBYET TPEOOBAHUIM
OI'OC COO Kk mnuaHUupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yJIbTaTaM
o0ydeHHs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTh pPEaTU3allMi MEKIIPEIMETHBIX CBs3ed (DU3UKHU C
€CTECTBEHHO-HAYYHbIMU Y4E€OHBIMH IperMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LIETH W3Y4YEHMUSI
¢bu3MK Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUs, IUIAHUPYEMbIE Pe3yIbTaThl OCBOEHHUS Kypca
(U3UKU: TUYHOCTHBIE, METANIPEIMETHBIE, TIPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® [UIAHUpPYEMBIE DPE3YyJIbTaThl OCBOCHMS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM HYHCIIE
peIMETHBIC PE3yAbTAThI MO r0/IaM O0yUYEHUS;

e cozaepxaHue yueOHoOro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

®dusnka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAs B KadecTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJaJ B CHUCTEMY 3HAHHMA 00 OKpYKAIOIIEM MHDE.
HIkonbHBIA Kypc (PU3UKK — CUCTEMOOOPA3YIOIIUH ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKONIbKY (PU3WYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U SBJICHMI, M3y4aeMBIX XHUMUEH,
ouonorueit, pusmyeckoit reorpadueit u acrpoHomuei. Vcronp3oBaHWe W aKTUBHOE MPUMEHEHUE
¢u3nuecKkux 3HAHUK ONpeneNseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
OHEPreTHKHU, TPAHCIIOPTA, OCBOEGHMUSI KOCMOCA, TIOJYYEHHsS HOBBIX MAaTEpHUaJOB C 3a/JlaHHBIMH
cBoiicTBamMM U Apyrux. M3yuenue (pu3nku BHOCUT OCHOBHOHM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa OOydJarommxcs, B (OpPMHUpPOBaHHE YMEHHH NPUMEHSTH HAYYHBIH METOI
MO3HAHUS NPHU BBIOJHEHUU UMU y4EOHBIX MCCIIEIOBAHUH.

B ocHoBY kypca ¢pu3uku 115 ypoBHsI CpeIHEro 00111ero o0pa3oBaHUsl MOJI0XKEH P UJieH, KOTOpble
MOYKHO paccMaTpUBaTh Kak MPUHLUIIBI €T0 MOCTPOSHHS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISIETCA JIOTUYECKH 3aBEpIIEHHBIM, OH
COJEpKUT MaTepuall U3 BCEX pa3fesioB (PHU3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes ecenmepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (QHU3UKH OOBEIMHEH BOKPYT
dusndecknx Teopuid. BenymmM B Kypce siBIseTcs GOpMHpPOBaHUE NPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus MpeanojaraeT MCIOJb30BaHHE TI'yMaHHUTapHOTO
noTeHuuana (pu3sn4eckol HayKH, OCMBICICHHE CBS3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOJIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nKu npeanonaraeT 3HakoMCTBO C IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi IOCPeACTBOM BBEACHUS DJIEMEHTOB COJEP)KaHUS, OCBSIIEHHBIX
HKOJIOTUYECKUM TpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Ppa3BUTHEM TEXHUKH H
TEXHOJIOTHH, a Takke 0O0CyXkaeHHus MpoOjeM paluOHAIBHOTO MIPHUPOJIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrtepKHEBBIMHU AJIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHETO OOIero oO0pa3oBaHUs SBISIOTCS
¢usnueckue Teopun (GopMHpPOBAHKE MPEACTABICHUN O CTPYKTYpE NOCTPOCHUS (pU3NUeCcKOr TEOpPHH,
ponu (QyHIAMEHTANbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX MPEICTaBICHUSX O MPUPOJIE,
IpaHUIaX MPUMEHUMOCTH TEOPUH, [T OTIMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).



CHCTeMHO-IEATETbHOCTHBIN MOIX0A B Kypce (HU3UKM peau3yercsi Mpexae BCero 3a Cuér
OpraHM3aly HKCIEPUMEHTAIbHON JeATeNbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHS Kypca
(¢U3UKH — 3TO UCMOJIB30BAHUE CHUCTEMBl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB W
7a0opaTOpHBIX pPabOT, KOTOpbIE B MporpaMme 1o (¢U3HKEe OOBEIMHEHBI B OOLIUMH CIHCOK
YUYECHHUYECKUX TPAKTHUECKUX paboT. BrlaeneHne B yKa3aHHOM IepeyHe J1abOpaTOpHBIX padoT,
MPOBOAMMBIX ISl KOHTPOJIS M OLEHKHU, OCYILECTBISIETCSl YHaCTHUKaMH 00pa30oBaTeIbHOIO IMpolecca
UCXON U3 OCOOCHHOCTEH TUIAHMPOBaHMA W OCHAIIeHUs KabuHera ¢u3uku. Ilpu sToM
ofOecrieunBaeTcs OBJaJeHHE OOYYaIOIIMMUCA YMEHHSIMH TPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBHCUMOCTEH (U3MYECKUX BEJIMYMH U TIOCTAHOBKY OIIBITOB TI0 MPOBEpPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHMMaHWe yaenseTcsl PEeLICHHIO PAcYETHBIX M KayeCTBEHHBIX 3aaad. llpu stom mms
pacu€THBIX 3aja4 MPUOPUTETOM SBJISIOTCA 3aJaud C SBHO 3aJaHHONW (DU3MUYECKON MOJIEeNblo,
MIO3BOJISIOIINE TIPUMEHSTh U3YUYEeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelnia Kypca, TakK
U UHTETpHUpYs 3HAHUS M3 Pa3HbIX pasnenoB. Jlyis KaueCTBEHHBIX 3ajad MPHOPUTETOM SIBISIOTCS
3aJaHusl Ha OOBSICHEHHE MPOTEKaHWsA (PU3NYECKHUX SIBICHUH W MPOIECCOB B OKPY)KAIOLICH KXU3HH,
TpeOyrorire BpIOOpa pu3ndeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu ®I'OC COO k maTepHaIbHO-TEXHHYECKOMY OO0ECIICUCHHIO
yuebHOoro mpoiecca 0a30BbIil ypoBeHb Kypca (DM3MKM Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs
JIOJDKEH M3YYaThCsl B YCIIOBHSIX MPEIMETHOTO KaOuHeTa (PM3UKH MU B YCIOBHSIX MHTETPHPOBAHHOTO
KaOuHEeTa TMpPEeIMETOB eCTECTBEHHO-HAyyHOro Iukia. B kaOuHere (U3MKK [OJDKHO OBITh
HeoOXxouMoe J1abopaTopHoe 000pyIOBaHHE ISl BHIIIOJHEHUS YKAa3aHHBIX B MPOrpaMMe 1o (U3MKe
YUEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000pyI0BaHUE.

JemoHCcTpanmoHHoe 000pya0BaHnEe (HOPMUPYETCS B COOTBETCTBHH C IMPUHIIUIIOM MHUHHMAaJIbHOU
JIOCTaTOYHOCTH M 00eClevYrBaeT MOCTAaHOBKY MEPEYUCIICHHBIX B MpOrpaMMe MO (U3UKE KITFOYEBBIX
JEeMOHCTpAIMid JIISl  WCCIIEAOBAaHUS W3YYaeMBIX SBJICHHA M MPOIECCOB, DMIUPHUECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlaboparopHoe 000pyAOBaHME Al YUEHMUECKHUX MpPaKTUYECKUX paboT ¢opMupyercs B BUJE
TEMaTUYECKUX KOMILUIEKTOB U 00€CIeurBaeTcsl B pacyére 0JlHOr0 KOMIUIEKTa Ha JIBYX OOy4aroIIMXCsl.
TemaTndeckne KOMIUIEKTHI J1a0OPaTOpPHOTO OOOPYHOBaHHUS OJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJb30BAaHUH aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
WU3MEPUTEIIBHBIX CUCTEM B BUJIE ITU(POBBIX JTaOOpaTOpPHUid.

OCHOBHBIMU LIENSIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupOBaHHE HMHTEpeca M CTPEMIICHHS OOYYAIOIUXCS K HAYYHOMY H3YUCHHIO TPUPOJIBI,
pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TPEACTAaBICHUH O HAydyHOM MeTOoAe TMo3HaHuiA U (opMupoBaHHe
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMuUpOBaHME HAayYHOI'O MHPOBO33PEHUs KaK pe3ysbTaTa H3y4YeHHUsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupOoBaHHE yMEHUWI OOBSCHATH SIBICHHUS C HCIIOJIB30BAaHHEM (U3NYECKUX 3HAHWUU WU
HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue MpeacTaBiICHU 0 ponu GUMKH Al PA3BUTUS JAPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JlocTrokeHne ATHX Ienel 00ecreYnBaeTCsl PelIeHHEM CIEAYIOMNX 3a1ad B MPOIECCe M3YUICHUS
Kypca (hU3UKH Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs:

e TpHOOpETEeHHE CHUCTEMBI 3HAaHUW 00 OOmWMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHHMKY, MOJIEKYJSPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

e (QopmupoBaHue yMEHHUI NPUMEHSATh TEOPETUUECKHE 3HAHUS i1 OOBSCHEHHS (PU3MUECKHUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM JKU3HU;



® OCBOCHHE CTIOCOOOB pEIICHUS PA3NUYHBIX 3a7a4 C SBHO 33aJaHHOW (PU3NYECKOW MOJEINbIO,
3a[a4, OPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3NYECKOM MOJIEIH, aIeKBaTHOW yCIOBHIM
3a/1a4u;

e MnoHUMaHMEe (UINYECKUX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJAJICHHE METOJaMU CaMOCTOSTEILHOTO IUIAHUPOBAHUS W TPOBENCHUS (HU3HUCCKUX
OKCIIEPUMEHTOB, aHalW3a W WHTEepOpeTanuud HHpOpMamuu, ONpeneicHHs] JOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

® CO3/aHUE YCJIOBHUM JUIsi PA3BUTHUS YMEHHUM IPOEKTHO-UCCIEA0BATEIBCKOM, TBOPYECKOU
JESTSIIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIli YpOBEHb) Ha YPOBHE CPEAHETO 0OIIEro o0pa3oBaHUs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemeiii B mporpamme mno (u3uke MepeueHb J1adOpaTOPHBIX U MPAKTUYECKHX paboT
SIBIIIETCS. PEKOMEHIOBAaHHBIM, YYHUTEIh JCIIAET BBIOOP MPOBEICHUS 1a00paTOPHBIX padOT U ONBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXCsl.

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®uszuka — Hayka o0 npupone. Hayunele MeTonpl mO3HaHUSA OKpyKaromiero mwupa. Pons
HKCIIEPUMEHTA U TEOPHH B MPOILIECCEe TO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue ¢puznueckux siBieHUH u mporieccoB. Hayunsie runores3sl. Gusnyeckue 3aKOHbBI U
Teopuu. ['paHuIIbl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponb u mecto ¢usnku B GopMUpOBaHMHM COBPEMEHHOI HAay4YHOW KapTHUHBI MUpA, B PAaKTUYECKOM
JIEATEIIbHOCTH JTHOJICH.

Jlemoncmpayuu

AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBukeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro IBukeHusd. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeAHsst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE MAaTepUaIbHON
TOYKH, UX MPOEKIIUU HA OCU CUCTEMBI KoopaArHaT. ClI0kKEeHNE NEPEMENIEHUN U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE H pPaBHOYCKOPEHHOE TMPSMOJMHEWHOE JBWXKEeHHe. [paduku 3aBUCHMOCTH
KOOPIWHAT, CKOPOCTH, YCKOPEHHUS, TYTH U MEPEMEILICHUSI MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBobosHoe nmajzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonunerinoe nBuxeHue. J[BUKeHHE MaTepUATIBHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOW MO
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTh, JWHEHHas ckopocTh. llepmonm u uactora oOpaiieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: CIHUIOMETD, JBHXXEHHUE CHAps/IOB,
LIETIHBIE U PEMEHHBIE NIEpeNavn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmkeHus Tenna, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.



Hampasnenne ckopocTH Npyu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre HepaBHOMEPHOIO JBUKEHHUSI C LIENbIO OIIPEIEIEHIS] MTHOBEHHONW CKOPOCTH.

HccnenoBanue COOTHOLICHHUS MEXAY HYTAMH, NPOHICHHBIMM TEJIOM 32 IIOCJIEI0BATEIbHbIE
paBHBIE IPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHMM C Ha4yaJbHOW CKOPOCTBIO, paBHOMI
HYIIIO.

N3yuyenue aBUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHOocTH ['anmunes. IlepBeiii 3akoH Hbrorona. MHepuumanbHble CUCTEMBI
OTCUéTa.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoit 3akoH HproTOHa mJisi MaTepuaibHOU
Touku. Tpernii 3akoH Hpl0TOHA [UIsl MaTepUAIIBHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokos, ckonbxeHwus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKONBXEHHA W cuia TpeHus mnokos. Kospdumument tperms. Cuia CONPOTHBICHHS IpU
JBUKEHUHU TeJIa B )KUIKOCTH WJIU rase.

[ToctynarenpHO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCUTENIBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue yCTpOHMCTBA M  INPAKTUYECKOE  IPUMEHEHHE:  IOALIMIIHUKH, JIBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiEHNE NHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHue aBM>xkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM 00paslie, OT
ux aedopmarum.

HccnenoBanue ycioBUui paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Umnynsc MarepualbHOM TOUKM (Tena), CHUCTEMbl MaTepuajbHBIX Touek. Mmmynbc cuisl u
W3MEHEHNE UMITYyJIbCca Tela. 3aKOH COXPAaHEHUS UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MaTepuaibHOW TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKOM SHEPTHH.

[TorenunanbHas osHeprus. [loTeHuManpHas HHeprust ymnpyro aehOpMHUPOBAHHOM MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIUAIbHBIE CUITBL. CBSI3b pabOThl HEMOTEHLUATBHBIX CUJI C U3MEHEHHEM
MEXAHUUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpONUCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, PYKUHHBIN ITUCTOJIET,
JIBUJKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE JIBIKCHUE.

[Tepexo MOTEHITMAIBPHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO IBYX OAMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTUU Tella Ha TpuMepe
PaCTSKEHUSI PE3MHOBOIO JKIyTa.

Pa3zgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH M HMX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe apmwkenue. Auddysus. Xapakrep ABKCHHS M B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, >KUIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo Bemectsa. [loctosHHas ABorajpo.

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

Mopnens wuaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETUYECKOM Teopuu
U7eanbHOro raza. AOGCOIIOTHAS TeMmIepaTypa Kak Mepa CpeHed KMHETHUYECKOW SHEPTruu TEIIOBOTO
JIBWKEeHHs yactul rasa. Illkxana remneparyp KenbBuna. I'a30Bble 3akOHBI. YpaBHeHHEe MeHeneeBa—
Knaneiipona. 3akon JlanbroHa. M3ompouecchl B HAEaTbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. ['paduueckoe npeacraBiaeHue U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BelIecTBa, poTorpaduu MOJEKyJl OPraHuYecKuX
COCIMHEHU.

OnbIThl O AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopnens onbira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, niunrocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCYZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne macchbl BO3/1yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUH 00bEMa KOMHATHI,
JIABJICHUsI U TEMIIEPATyphl BO3/1yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHamuueckasi cucreMa. BHYTpeHHSsSI SHEprusi TEpMOAMHAMHYECKON CHUCTEMBI U CIOCOOBI
e¢ n3menenus. KonmuyectBo TernoTsl u pabora. BHyTpeHHssT SHEprusi OAHOATOMHOIO HJI€aIbHOTO
raza. Buael Temonepenaun: TEIJIONPOBOJHOCTb, KOHBEKINSA, U3IydyeHUE. Y IeIbHas TEIUIOEMKOCTb
BeniecTBa. KoanuecTBo TEMIOTH pHU TEIUIONEpEaaye.

[Tonsitue o0 ammabatHoM mporiecce. [lepBwiii 3aKkoH TepMoawHAMUKH. [IpumMeHeHue mnepBOro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanys padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TennoBble MammHbl. [lpuHIMNBL AeWcTBUS TemaoBbIX MamMH. [IpeoOpa3oBaHusi sHepruu B
TeruioBbiX MammHax. Koadduunent nonesHoro aeiictsust terioBod mamuHbl. [lukn Kapho u ero
KO3(DPUILIMEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoilCTBa M IPAKTUYECKOE IPUMEHEHHUE: [BUraTelb BHYTPEHHETO CrOPaHMS,
OBITOBOM XOJOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHNne BHYTPEHHEH SHEPIUU Tea IPU COBEPIICHUU PAOOTHI: BBUIET MPOOKU U3 OYTBHUIKU MO
NEICTBHEM CXAaToro BO3[yXa, HarpeBaHue »ddupa B JaTyHHOM TpyOke myTéM TpeHUs
(BuaeOIeMOHCTpAIHS).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.



OnbIT 10 auabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTaTEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanne u koHaeHcauus. Vcnapenue u kuneHue. AOCONIOTHASE M OTHOCHUTEIbHAs
BJIQKHOCTh BO3AyXa. HacelmeHHbl map. YaenpHas TermuioTa mapooOpa3oBaHUs. 3aBUCHMOCTb
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnmaeckue u amopdHbIe Tela. AHH30TPOIHS CBONCTB KPUCTAIUIOB. JKuakue
kpuctayyibl. CoBpeMeHHble MaTepuaibl. [lmaBneHwe W KpucTauM3auus. YAenbHas TersoTra
riaBnenus. CyOonumarnsi.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4yeckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUM TOJY4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HAHOMATepUajoB, U
HAaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

Crioco0bl U3MepEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauus Tel. DiekTpuueckui 3apsa. [IBa Buaa snexTpuueckux 3apsiioB. I[IpoBonHukw,
JUDJIEKTPUKHU U TIOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.

B3aumopeiictBue 3apsgoB. 3akoH Kymnona. ToueuHblld S7eKTpUYECKHM 3apsii. DIEKTPUUYECKOE
nosie. Hanpsx€HHOCTh 3nexkTpudeckoro mnois. IIpuHIuMn cyneprno3uuuy 3JIEKTpUYECKUX IOJIEH.
JIuHNM HanpsHKEHHOCTH IEKTPUUYECKOTO MOJIS.

Pabota cun snextpocratudeckoro mnois. [lorennuman. PasHocts moreHinuanos. IIpoBogHukH U
JIUAJIEKTPUKH B DJIEKTPOCTATUYECKOM M0J€. J(ManeKkTpuyeckas NpoOHUIAEMOCTb.

OnextpoéMkocTs.  KonaeHcarop.  DOJIEKTPOEMKOCTH  IUIOCKOTO  KOHIEHCATOpa.  JHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOICTBA W NPAKTHUECKOE IPUMEHEHME: OJIEKTPOCKON, JJIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHOOPOB, KOHIEHCATOP, KOMHPOBAIbHBII
amnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3NEKTPU30BAHHBIX TEN.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIAAM IIJIACTHH, PAaCCTOSHMS
MEXAY HUMH U TN3IEKTPUIECKON MPOHNLIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCAToPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



ONEKTpUYECKU TOK. YCJIOBMSI CYLIECTBOBAHMsI 3JIEKTpuueckoro Toka. Mcrounuku Ttoka. Cuna
ToKa. [IoCTOSIHHBIH TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

DIEKTPUYECKOEe CONPOTUBIEHUE. YIEIBHOE CONPOTUBICHHE BemecTBa. llocnenoBarenbHoe,
[apajuleIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOImHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTpOABUKYIIAasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOUYHUKA TOKA. 3akoH OMa JUIsl IOJTHOM
(3aMKHYTO#) 3nekTpudeckoil nenu. Koporkoe 3ambikanue.

ONEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh CONPOTHBIIEHHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U PUMECHas! IPOBOJUMOCTb MOITYIPOBOJHUKOB. CBOMCTBa P—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUH TOK B PacTBOPAx U pacIllaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS AUCCOLUALUS.
DIIEKTPOIIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENBHBII M HECAaMOCTOSITENBHBIM paspsaa. MoiHus.
[Tna3ma.

TexHuueckue yCTpPOMCTBA M IIPAKTHYECKOE IPUMEHEHHME: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
MCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTelbHble IPUOOPHI, 3JEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BAKYYMHBIM MO, TEPMHUCTOPHI U (HPOTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIM THO,
rajibBaHMKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJICHMS LWIMHIPUUECKUX ITPOBOJHUKOB OT JUIMHBI, TUIOIIAN ITONIEPEUYHOTO
CEYeHHUs U MaTepuaia.

CMelaHHOE COEMHEHUE POBOIHUKOB.

IIpsiMoe u3MepeHune NIEKTPOABIKYILEH chiibl. KOpoTKkoe 3aMbIKaHNe rajlbBaHUYECKOIO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue 37eKTpOABMKYIIEH CHUIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue snextponunsa.

MexnpeaMeTHblie CBSI3U

N3yuenne kypca ¢uszuku Oa3oBoro ypoBHS B 10 Kilacce OCYIIECTBISIETCS C  Y4ETOM
COJIeprKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMU MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBA3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO TO3HAHMS: SIBJICHHE,
Hay4HbIM (akt, rumoresa, ¢uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIIEPUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JHMHEHHas (QyHKUus, mapabosa, rumnepOona, MX
rpapuKkd M CBOWMCTBA, TPUTOHOMETPHUECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUU HA OCU KOOPJIMHAT, CIOKEHHE
BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOU mpupone, nuddysus, ocMoc, TemI000MeH KUBBIX
OpPraHu3MOB (BUABI TEIUIONEpPEAayH, TEIJIOBOE PABHOBECHE), DJIEKTPUYECKHUE SBICHUS B JKUBOU
IPUPOJIE.



Xumusa: JIUCKPETHOE CTPOECHHE BEUIECTBA, CTPOEGHUE aTOMOB M MOJEKYJ, MOJIb BELIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPABIX Tell, KUAKOCTEH U ra3oB, JIEKTPUUYECKUE CBOICTBA
METAJIJIOB, AIEKTPOJINTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpazoBaHHE MABIKEHHH C MCIOJIIB30BAaHHMEM MEXaHU3MOB, Y4YE€T TpEHHUS B
TEXHHKE, MOALIUITHUKY, UCIOJIb30BaHNE 3aKOHA COXPAHEHHs UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET
U Jpyrue), JBUTATENb BHYTPEHHETO CropaHusi, I[apoBas TypOWHA, OBITOBON XOJOAMIIBHHK,
KOHAUIIMOHEP, TEXHOJIOTUH MOJIyYE€HUsI COBPEMEHHBIX MaTepUalioB, B TOM YMCJIe HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJIEHUE IEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, FIEKTPOHATPEBATENIbHbBIE TPUOOPHI, JIEKTPOOCBETUTENbHBIE IPHUOOPHI, raIbBAaHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHblE MarHuThl. B3amMmonelcTBHe NOCTOSHHBIX MarHuToB. MarnutHoe mnone. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI Cynepno3uiuyd MAarHUTHBIX MMOJed. JINHMM MarHUTHOW MHIYKIUH.
KapTuHa nuHMI MarHUTHOM MHAYKLUU IOJIS IOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1noje NpoBoJHUKA ¢ TOKOM. KapThHa IMHMM MHIYKIMK MAarHUTHOIO IOJI JUIMHHOTO
IIPSIMOrO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KAaTYIIKK ¢ TOKOM. OmeIT Opcrena.
B3anmopnencTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. [[BUkeHUE 3apsyKEHHOW 4YacTUIBl B OJHOPOJHOM
MarHuTHOM nose. PaGorta cuisl Jlopenia.

SIBneHne  JNEKTpOMAarHWUTHOM  MHAYKIMU.  IIOoTOK  Bekropa  MarHUTHOM  HMHIYKIHH.
ONEKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexTpuueckoe mnosie. DIeKTPOIBHKYIIAs CUJIa UHIYKIIMH B TIPOBOIHUKE, TBUKYIIEMCS
MOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue  ycTpoiicTBAa W MPAKTUYECKOE  NPHUMEHEHHE:  IOCTOSHHBIE  MAarHMThI,
AJIEKTPOMArHUTHl, MIEKTPOIBUraTEIlb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME IEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTBD 3JIEKTPOJIBUKYILEN CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3gen 5. Koje0anusi M1 BOJTHBI



Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebartenbnas cuctema. CBoOOAHBIE MeXaHUYecKHe KojeOaHusa. ['apmMoHHMueckue KoseOaHusl.
[Tepuon, gyactota, amruTyna u asza xonedanwii. [IpyKMHHBINA MasTHUK. MareMaTH4ecKUil MasiTHHK.
YpaBHeHHE rapMOHHUYECKUX Kosiebanuil. [IpeBpalienune sHepruu npyu rapMOHHUUECKUX KOJICOaHHSIX.

Konebarenbupiit  koHTYp. CBOOODHBIE  3IEKTPOMArHUTHBIE KOJEOAaHUS B  HACATHHOM
K0JIe0aTEIbHOM KOHTYpe. AHAJIOTHUS MEXIY MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJIEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBinenne o 3aTyxalomMX KojieOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHe KoyeOaHusl.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOUIAJNBbHBIM TEPEMEHHBI TOK. MOIIHOCTh TIEPEMEHHOr0 TOKa.
AMIITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHMUSI.

Tpanchopmarop. IlpousBoncTBo, Tmepenadya u  MOTpeOJICHHE  AJIEKTPUYECKOW  SHEPrUu.
OKOJIOTUYECKME PUCKM TpU  IPOU3BOJACTBE  3JeKTposHepruu. KynbTypa wucnonb3oBaHMs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: JJIEKTPUYECKUM 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyieOaTeNbHON CUCTEMBbl (MPYKUHHBIA HMIM MaTeMaTH4YeCKUil
MasITHUK).

Habmroienue 3aTyxaronux Koiae0aHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmtonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcruorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAMPSHKEHUS OT BPEMEHH) JJIsL DJIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocienoBaTENbHOM COEIMHEHUM PE3UCTOpa, KATyIIKW WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCHMOCTH TIEpUO/Ia MabIX KoJeOaHU rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpysa.

HccnenoBanne NMEPEMEHHOIO TOKA B LENU M3 IOCIENOBATEIbHO COCIMHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMmMHble 60JIHbL

MexaHnnueckue BOJIHBI, YCIOBUA pacnpocTpaHeHus. Ilepuon. CkopocTh pacrnpocTpaHeHHs H
JuinHa BONHBL. [lomepednbie W mpoaonbHble BOJMHBL. MHTepdepeHius u AU pakius MeXaHHIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJHBL. YCIOBHS H3JIyYE€HUS JJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOpoB E, B, V B snextpomarautHoi BoiHe. CBONCTBA 3MEKTPOMArHUTHBIX BOJH:
OTpakeHHe, peoMIIeHuE, MoJIApU3anus, mudpaxius, uHTepdepeHIus. Cxkopoctb
AIIEKTPOMArHUTHBIX BOJIH.

[[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpoMCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEIULMHE, pajap, paauonpUEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.



HaGnronenne oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Habmoenue nnrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAO0N M YaCTOTOM KOJIEOaHHA.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, IPEJOMIICHUE, MOJIIpU3aLus,
nudpakiys, HHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonMHeitHOE pacnpocTpaHEHHUE CBETa B OAHOpOJHOM cpene. Jlyu
cBeTa. ToueuHblli HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoenune n3o0pakeHui B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI TPETOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTeNlb IPeIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeenbHbIil yroi moaHoro BHYTPEHHETO OTPasKeHUsI.

Hucnepcus ceeta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

Cobuparoiue u paccenBaroliye TuH3bl. ToHKas arH3a. DOKYyCHOE pacCcTOSTHUE U ONTHYECKas cuia
ToHKOM JHH3bL. [locTpoenne u3o0paxkeHUN B COOMpAIOIIMX M paccerBaronIMX JuH3ax. Dopmyna
TOHKOM JTUH3bI. Y BeJIMUEHUE, 1aBaeMO€e JTINH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble MCTOYHHKHU. YCIOBUS HaOIIOICHUS
MaKCUMyMOB U MHHHMYMOB B WHTEP(EPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

Judpaxnus ceera. Judpakunonnas pemérka. Y cioBue HaOIIOAEHHS ITIaBHBIX MAaKCUMYMOB IIPU
NaJieHU MOHOXPOMATHUECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuyeckue yCTpoWcTBA H TNPAaKTUYECKOE TPHUMEHEHHWE: OuKH, JIyma, QoToanmapar,
MIPOCKITMOHHBIN armapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA, MU(paKIMOHHAs pemeTKa,
MOJISIPOU.

Jlemoncmpayuu

[TpstmonuHEetHOE paclipocTpaHeHHne, OTpakeHHe U IpejaoMieHne ceeta. OnTHdeckue mpruoopshl.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MEUKpOCKOMa, TEIECKOIIA.

Habmronenue natepdepeHnnu cera.

Hab6monenue nudpakiuu certa.

Habnronenue nucnepcun cBera.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH

I'paHuipl NPUMEHMMOCTH  KJIACCHMUYECKOM MeXaHukH. [locTynarel cnenualbHON — TeOpHUH
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIILHOCTH
OiHIITEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTUHBI.

OHeprus U UMIYJbC PEISTUBUCTCKON YaCTUILIBI.

CB43b MaCChl C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pazgen 7. KBantoBasi ¢pusuka



Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Dopmyna [Tnanka cBs3u 3HEpruM GOTOHA C €ro YaCTOTOH. DHEPrus U UMIYJIbC (DOTOHA.

OtkpeiTe U uccienopanue ¢Gorodddexra. Ombiter A. I'. Cromeroa. 3akonsl ¢orodpdekra.
VYpauenue DitHireiiHa 115 poToddpdekra. «KpacHas rpanuima» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIeOenenra.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKHe YCTPOWCTBA U MPAKTUUECKOE MpUMEHEHHe: (PoTorIeMeHT, (OTONATIMK, COTHEUHAs
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETo GoTorddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna no paccessHuto o -yactuul. [lnanerapnas mojaens
atoma. [loctrynarel bopa. M3nydyenue u nornoiieHue GOTOHOB MPU NEPEXOJIE aTOMA C OJHOTO YPOBHS
SHEepruu Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJOPO/a.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuEHHUE.

TexHUYeCcKnEe yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIEeKTPAIbHBIN aHAIU3 (CHEKTPOCKOMN),
Ja3ep, KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, [JOKa3bIBAIOUIME CIIOKHOCTh CTpOeHUs sAapa. OTKpBITHE PpPaguOaKTHUBHOCTH.
OmneiTel Pezepdopaa 1o onpeneneHuio cocrapa paauoakTUBHOIo n3nydeHus. CoiicTBa anbda-, 6era-
, TaMMa-u3iy4eHus. BiausiHue paioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpriTHE TIpoTOHA U HeWTpoHa. Hykimonnast mozaens siapa I'elizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uncnio sapa. 3otomnsl.

Anbda-pacnian. ONEKTpPOHHBIH W MO3UTPOHHBIM Oera-pacmaz. ['amMMma-uznydeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiit peakrop. TepmosinepHbii cunTe3. [IpoGieMbl U NMEPCHEKTUBBI SAEPHON SHEPreTHKU.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHON SHEPTETHKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOUCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH



Oranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHHUE ACTPOHOMHUH.

Bun 38€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. CosHeuHass akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE37. 3BE37bI, UX OCHOBHBIC
XapakTepucTuku. JluarpamMma «CHEKTpajdbHBIM KJIACC — CBETUMOCTH». 3BE3ABI  IJIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca  —  CBETUMOCTb»  JUIsl  3BE3]  TJIABHOU
MOCJIeIOBAaTEeIbHOCTH.  BHyTpenHee  crpoeHue  3BE3A. COBpEMEHHBbIC  MPEJACTABICHUS O
MIPOUCXO0KIEHUH U 3BOItonnK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mnineunsiii [lyte — nama ['anaktuxa. [lonoxxenue u aBuxenue Connua B [Namaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66mna. Pazoeranue ramaktuk. Teopust bonbiioro
B3pbIBA. PEMKTOBOE M3IIyueHHe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUH 7S
OTIpENICTICHUsI TIOJIOKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO [aTy: OCHOBHBIC CO3BE3IUs
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp (u3uku M acTpOHOMUHM B IKOHOMHYECKOW, TEXHOJIOTHMYECKOHW, CONMATBHOW M ITHUYECKOMN
chepax IesATeNbHOCTH YeNOBEKa, POJb U MECTO (PU3MKM M aCTPOHOMHUU B COBPEMEHHOW HAy4YHOMU
KapTHHE MHUpa, poJib (PU3HUECKON Teopur B (HOPMHUPOBAHHUHU TPEACTABICHUHN O (PU3NIECKON KapTHHE
MHUpa, MeCTO (PHU3NYEeCKO KapTHHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJCTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHS B 11 Kimacce OCYIIECTBIsIETCS C  Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMH MaTEMaTHKH, OMOJIOTHH, XUMUH, Teorpadun u
TEXHOJIOTHH.

MesicnpeOomemnuvle noHamus, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHHWS: SBJICHHE,
Hay4HbIH (pakT, rUnore3a, ¢Gu3MUEcKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCIIEPUMEHT,
MOJIEJIUPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPABHEHHH, TPUTOHOMETPUYECKUE (DYHKIIMHU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMU HA OCH
KOOPJIMHAT, CJIOKEHHE BEKTOPOB, MPOMW3BOJHBIC JJIEMEHTAPHBIX (YHKIMHA, MPU3HAKKA TOHA00US
TPEYTrOJIbHUKOB, OMPeIeTIeHHE TUIOIAAN TUIOCKUX GUryp u o0bEma Ted.

buonoeus: »nekTpuueckue SBICHHUS B JKMBOW NPHPOAE, KoJeOaTelbHBIE IBM)KCHHUS B >KUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paAralliy Ha )KMUBbIE OPTraHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTaJUTMYECKash CTPYKTypa TBEPHABIX TEJ, MEXaHH3MbI
00pa3oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPATLHBIN aHAH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIeKM MarHUTHBIX pyl, (oTochEéMKa 3eMHOM
MOBEPXHOCTHU, IPEICKAZAHUE 3EMIIETPICEHHUII.

Texnonocusi: JWHWUW DIEKTpOIEpenad, TeHepaTop TEPEeMEHHOTO0 TOKa, DJIEKTPOJABUTATEINb,
WHAYKIIMOHHAS T1€4Yb, pajap, paJuONpUEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA



OcBoenue yuebHoro npeamera «®dusnkay» Ha ypoBHE CpefHEro obmero odpasoBaHust (6a30BbIi
YPOBEHb) JOJDKHO OOECIEeUYNTh JOCTHIKEHHE CJIEAYIOMNX JIMNYHOCTHBIX, METAlpeIMETHBIX |
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsI YydeOHoro mpeamera «®dusnka» [OKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOMIMXCS PYKOBOJACTBOBATHCSA COPMHUPOBAHHOW BHYTPEHHEH
HO3ULKEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAlMH, NO3UTUBHBIX BHYTPEHHUX YOEXICHHH,
COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHHE KU3HEHHOTO
OMbITa U OIBbITA JEATEILHOCTH B INPOLECCE Pean3allMd OCHOBHBIX HAlpaBJIEHUI BOCHUTATEIbHON
NeSITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAAHCKON MO3MIMK OOydYaromerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

NPUHATHE TPATUIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TFOTOBHOCTb BECTM COBMECTHYIK JEATENbHOCTb B MHTEpecax TIpaXkJIaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHUE B3aUMOJIEHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (YHKLUUSAMHU U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1IaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHMCKHX YYEHBIX B
001acTi PU3MKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OLIEHWBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYas OSCTETHKY HAYYHOTO TBOPYECTBA, NPUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEeC K paziIuuHbIM chepaM NpopecCHOHATBHON AEATENbHOCTH, B TOM YMCJE CBS3aHHBIM C
¢bu3uKol M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oynymel mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

FOTOBHOCTb U CIOCOOHOCTh K 00pa3oBaHUIO M camMoo0pa3oBaHHIO B oOjacTu (U3MKKM Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh ~ HKOJIOTUYECKOM  KYJIbTYypbl, = OCO3HAaHHE  IJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBAaHUE M OCYIIECTBJICHUE JIEHCTBHI B OKpY’Kalollel cpeie Ha OCHOBE 3HAHMA Iesiei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIMpeHre OMbITa JAEATENIbHOCTH 3KOJOIMYECKON HAINpaBIE€HHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHWH Mo (HU3MKeE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

C(OPMHPOBAHHOCTE MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
¢du3nUecKoil HayKu;

OCO3HaHHE LIEHHOCTH HAYyYHOW JESATEeIbHOCTH, TOTOBHOCTh B IIpollecCe H3Y4YeHUs (PU3UKU
OCYILECTBIISATh MPOSKTHYIO U UCCIIEI0BATEIBCKYIO JeSITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIPEEIIATh LENH JeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3palaTeiBaTh IUIAH pEUICHHs] MPOOJIEMbl C Y4E€TOM aHAIM3a UMEIOUIUXCS MaTepUalbHBIX U
HEMaTepUATbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB IEJIAM, OLICHUBATD
PUCKH TIOCTICICTBHIA e TEILHOCTH,

KOOPJAMHHUPOBaTh W  BBINOJNHATH pabOTy B  YCIOBUSAX PEAIbHOT0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarejibCcKue 1eCTBUS:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHATHUSIMHU U METOIaMU (DU3MUYECKOI HAYKH;

BJIQJICTh HABBIKAMHU Y4E€OHO-HCCIICIOBATEIICKON U MPOCKTHOM JCITEILHOCTH B 00JIacTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METO/IOB pEIIeHUs 3a7a4 (PU3NYECKOTO
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIQJIETh BUJAMH JICATEIBHOCTH T[O TIONYYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTaIu,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3lIMYHBIX y4COHBIX CHTYAIHSX, B TOM YHCJIC TIPH CO3IAHHH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh PUYMHHO-CIICACTBCHHBIE CBSI3M M aKTyaJU3WPOBATh 3a/1adyy, BBIIBUTATh THUIOTE3y €&
pellleHus], HaXOIUTh apTyMEHThI IS JOKA3aTeNbCTBA CBOMX YTBEPXKICHHH, 3aaBaTh MapamMeTphbl U
KPUTEPUHN PEIICHUS;

AQHAIM3UPOBATh MONyYEHHBIC B XOJ€ PEHICHUS 3aJaydl Pe3yabTaThl, KPUTHUYECKH OIEHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AEATEIHHOCTH, B TOM UHCIE
U U3Yy4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PH3HMKE B IPAKTHUYECKYIO 00JIACTh KU3HECSITCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMU TMOJNy4YEeHUS MHPOpMAIK (HU3HUECKOTO CONEpKaHUs U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSTEIBHO OCYIICCTBIATh IOWCK, AaHAIN3, CHUCTEMATH3AlHI0 W WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEIACTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBa HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHA B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHWU3alMOHHBIX 3a7ad C COOJIFOJICHHEM TpeOOBaHMIA
HPrOHOMUKHU, TEXHUKU 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30TIaCHOCTH;

CO3MaBaTh TEKCTHl (DU3MUECKOTO COJIEpKaHUs B Pa3NUYHbIX (popmarax c y4ETOM Ha3HAYCHHS
uHbOpMallMl U 1eJIeBOM  ayAUTOpPHH, BbIOMpas ONTUMAJIbHYIO (QOpPMY MpENCTaBICHUS U
BU3YaIH3aIiu.

KoMMyHuKaTHBHBIC YHHBepcaJabHbIe yueOHbIe JeHCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU J1€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;



MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHMBHUYyaIbHON paboThI;

BbIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C ydu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM ACATEIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH ACUCTBHS 110 €€
JOCTHKEHMIO: COCTaBIIATH IUIAH JCHCTBUM, pacCIpeneiaTh POIU C Y4ETOM MHEHHM Y4YaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMaHABI B OOIIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTBI, OLEHHUBAThb MWJAEHM C IMO3MIUM HOBU3HBI, OPHUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYalMsX, IPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO ~ OCYIICCTBJISITh  [MO3HABATEIbHYIO JCATEIBHOCTH B O0JACTH (QHU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISTh IUIAH PEHICHHS pPAcYETHBIX W KA4YeCTBCHHBIX 3ajad, IUIaH
BBITIOJTHCHUS PAKTUICCKONW PabOTHI C YIETOM HMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U MPEATIOYUTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

pacuIMpsATh pAMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATh €0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHHCE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO W MPOSBJICHUIO JPYIUIIUH B 00JACTH (U3HUKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIIEHKY HOBBIM CHTYallUsiM, BHOCHTb KOPPEKTHUBBI B JESITENbHOCTb, OIEHUBATh
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJIQJIETh HABBIKAMHU TIO3HABATEeNbHON pedIeKcHu Kak OCO3HAHHS COBEPIIAEMBbIX IEHCTBHI H
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

MCIIONIE30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHSI 110 MX CHIDKCHUIO,

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MIPU aHAIHU3E PE3YIbTAaTOB AEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB JACATEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OMIHOKH.

B mporiecce nocTHKEHNUS TMYHOCTHBIX PE3YIBTATOB OCBOSHHS MPOTPAMMBI 10 (PU3HKE AT YPOBHS
cpemHero oOmero o0pa3oBaHUsS y OOYYaIOIIMXCS COBEPIIECHCTBYETCS SMOIMOHAIBHBIA HHTEIJIEKT,
MpeInoiararoIinii chOpMHUPOBAHHOCTH:

CaMOCO3HAaHUsI, BKITFOUAIONIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE, BUIETh
HATPaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpPETYJIHPOBAHMS, BKIFOYAIONMIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH OTBETCTBECHHOCTH 3a
CBOE TOBEJEHUE, CIIOCOOHOCTHh aNalTUPOBATHCA K JIMOLUMOHAIBHBIM H3MEHEHUSM U TPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEMJICHUE K JOCTHIKEHHIO I[EH U YCIEXY, ONTUMHU3M,
WHHUIIMATHBHOCTh, YMEHUE IEHCTBOBATh NCXOS U3 CBOUX BO3MOXKHOCTEH;

OMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATFHOE COCTOSIHUE JAPYTUX, YUUTHIBATH
€r0 MPH OCYIIECCTBICHUHU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKHBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS C JPYTUMU JTIOABMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC M pa3peniath KOH(PIUKTHL.



INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAx poJib U MECTO (PU3UKU B (POPMUPOBAHMM COBPEMEHHOW HaydHOMH
KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMH, B IIPAKTUUYECKON NEATEIbHOCTH
JIIOJIEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJENeW: MaTepualibHas TOYKa,
MHepLHalbHasl CUCTEMa 0TCUYETa, aOCOIIOTHO TBEPAOE TENO, UICANIbHBIN a3, MOJENIU CTPOEHUS ra3os,
KHUJIKOCTEH U TBEPABIX TEJI, TOUCUHBIH JIEKTPHUECKUI 3aps PH pelieHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3nuecKkue ABICHUs (IIPOLECChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS BEIIECTBA M AJIEKTPOJAMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JABUKEHHE, CBOOOIHOE MAJJCHUE T, IBUKEHUE 110 OKPYKHOCTH,
UHepIys, B3auMmojeictBue ten, nud¢ys3us, OpOyHOBCKOE IBIIKEHHE, CTPOSHHE >KUIKOCTEH u
TBEPIBIX TN, M3MEHEHHE 00BbEMa Tesl NIpu HarpeBaHUM (OXJIAXKJIEHHM), TEIUIOBOE PpaBHOBECHE,
UcHapeHue, KOHJeHcallysl, IUIaBJIeHNe, KpUCTAIN3alus, KUIIEHUE, BJIaXKHOCTh BO3/lyXa, [TOBBILLIEHUE
JIaBJICHMs Ta3a [IPU €ro HarPEBAHUHU B 3aKPBITOM COCYAE, CBSI3b MEXAY IlapaMeTpaMu COCTOSIHUSA ras3a
B M30IIpOLECCaX, 3JIEKTPU3ALUs TeJl, B3aUMOICHCTBUE 3aps0B;

OIUCBHIBATh MEXAaHUYECKOE [BM)KEHUE, MCIONb3ysd (U3MYECKHE BEIUYMHBI: KOOpJIMHATA, IYTh,
IepeMelIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tejia, CUia, UMIYJIbC Teja, KUHETHYecKas SHEeprus,
NOTEHIMAJbHAs JHEPrusi, MexaHuueckas paldoTa, MeXaHHYecKas MOILHOCTh; IPH ONUCAHUU
NPaBUWIBHO TPAKTOBATh (PM3NYECKUN CMBICI HCIOJIB3YEMBIX BEIMYHH, UX 0003HAYCHUS M €IUHHIIbI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UUYECKYIO BETUUYHUHY C IPYTMMHU BEIMYHMHAMU;

ONMCHIBATh U3YYEHHbIE TEIJIOBBIE CBOICTBA TENl W TEIUIOBBIE SIBICHHUS, HUCIOJIBb3Ys (pU3MUeckue
BEJIMYMHBI: JIaBJIEHUE ra3a, TEMIEepaTypa, CPEAHsIsl KHHETUUECKAsl SHEPTHUS XaOTUYECKOTO JIBUKEHUS
MOJIEKYJ, CPEJIHEKBAJApPAaTUUYHASI CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS HSHEPrus,
pabota rasza, K03()(UIMEHT MOJE3HOTO JIEHCTBUS TEIUIOBOIO JBUTATENs; MPU ONMCAHUU HPABUIBHO
TpPaKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U E€IUHUIbI, HAXOAUTh
(b opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMH BEJIUUNHAM;

ONKCHIBaTh M3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUECKHUE SBICHUS
(mporecchbl), MCMONb3ys (U3NYECKHE BEIMYMHBL: AJIEKTPUUECKUI 3apsj, 3JIEKTpUYEecKoe IoJe,
HANpsDKEHHOCTD MOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPU ONMMCAHUM NPABHIBHO TPaKTOBATh
(Gu3nUecKuil CMBICT UCIOJB3YEMbIX BEJIIMYMH, UX OOO3HAUYEHUS M €IMHUIIBI; YKa3bIBaTh (DOPMYIIBL,
CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHaAJTM3UPOBaATh (PU3NYECKHE MPOLIECCHl U SIBICHUS, UCTIONb3YS (PU3HUECKUe 3aKOHBI U MPUHIIUIIBL:
3akoH BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HproTOHa, 3aKOH COXpaHEHHS MEXaHHYECKOU
DHEPrUM, 3aKOH COXPAHEHHsS HMIYJbCA, NPUHLIUIN CYNEPHO3ULMH CHJI, MPUHIMI PaBHOIPABUS
MHEPLHATIbHBIX CUCTEM OTCUETa, MOJIEKYIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEILIECTBA, Ia30BbIe
3aKOHBI, CBS3b CpeJHEH KHHETHUYECKOW SHEPrHuH TEIUIOBOTO JBWKEHHS MOJIEKYNl C a0COIIOTHOM
TEMIEPaTypoil, MepBbII 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, npu 3ToM pa3znuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €M0 MaTeMaTUYeCKOe BBIPAKEHHE
1 yCIIOBUSA (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TNPUHIMIIBI JACUCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX YCTPOICTB;
pas3InyaTh yCIOBUSA MX O€30MAaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HU;

BBIMOJIHATh AKCIIEPUMEHTHI [0 HCCIECIOBAHUIO (PU3MYECKHX SBJICHUH W TPOIECCOB C
UCIIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX M3MEPEHUH, IpU 3TOM (OpMYIHPOBaThH NMpodiieMy/3anady u
TUIOTEe3y Y4eOHOTro OHKCIEpUMEHTa, COOMpaTh YCTAHOBKY M3 IMPEIUIOKEHHOTO0 00O0pYAOBaHUS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;



OCYILIECTBIISITh TPSIMbIE M KOCBEHHBIE HM3MEPEHHUs (U3NYECKUX BEIUYMH, MPH ITOM BBIOMpAThH
ONTUMAJIBHBIA CHOCOO H3MEpEeHUsT M HCIOJIb30BATh H3BECTHBIE METOJAbl OLIEHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBATh 3aBUCHUMOCTU MEXIY (PHU3NYECKUMH BEJIMYMHAMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHUH, TpPH HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (HUKCHPOBATh pE3yJIbTAThl IOJTY4EHHOU
3aBHCUMOCTH (PU3MYECKHX BEJIMYUH B BHUJE TaONUIl U TpaHKOB, JEJIaTh BBIBOIBI MO pe3yjbTaTam
UCCIIEIOBAHMSI;

coOnrofaTh mpaBuiia 0€30IacCHOrO TpyJa MPH MPOBEIECHUU HCCIENIOBAaHUN B paMKax y4eOHOTo
OKCIIEPUMEHTA, Y4eOHO-HCCIENOBATENbCKOM H IMPOEKTHOW JEATENILHOCTH C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHMS;

pemats pacu€THBIC 3aJayd C SBHO 3aJaHHOW (DU3MYECKOW MOJNENbI0, MCIOIB3Ys (PUINUSCKUE
3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIKM3a yCJIOBHS 33Ja4u BHIOUPATh PU3UUECKYIO MOJIEIb, BBIICISTh
¢u3nveckue BeMWYMHBI U (OPMYIBI, HEOOXOIUMBIE sl €€ pEUICHHs, NPOBOIUTH PACUETHl U
OILICHUBATh PEAIbHOCTb MOJIYY€HHOTO 3HAaYeHHsI (PU3NUECKON BETHUUHBI,

pelmath KaueCTBEHHbIE 3a/adyM: BBICTpaMBaTh JIOTUYECKHM HEMPOTHUBOPEUYMUBYIO  LIEMIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTIOJIB30BaTh MPH PEUICHUH Y4EOHBIX 337a4 COBPEMEHHbIC MH(POPMALMOHHBIC TEXHOJIOTHU JUIS
MOKCKA, CTPYKTYPUPOBAHHUSA, MHTEPHPETAMH U MPEACTaBICHHUS y4eOHOM W Hay4yHO-NIOMYJISPHON
uH(pOpMalLiY, TOJYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU AaHAIU3UPOBAThH MOJIYyYAEMYIO
uHpopmaruio;

IPUBOJIUTH MPUMEPHI BKIAJa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAOILIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAaHUS 1O (pU3MKe B TIOBCEAHEBHOW JKM3HU Ml OOECTIeUeHHS
0€30MacHOCTH IpU OOpaIleHuu ¢ NpubopaMy M TEXHWYECKMMHU YCTPOMCTBAaMH, Uil COXpPaHEHHUs
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKaloIlEel Cpee;

paboTaTh B TpyHIE C BBIIOJIHEHUEM pa3IMUYHBIX COLMAJIBHBIX pPOJEH, MIIAaHUPOBAaTh paboTy
IPYNIbl, pallMOHAILHO paclpeaessaTh 00S3aHHOCTH U IJIaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsIX, aJEKBAaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpYyHNIbl B PpELICHHUE
paccMarpuBaeMoi poOIeMBbI.

K konny oOyuenus B 11 ki1acce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHMM COBPEMEHHOW HaydHOMH
KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTMM, B MPAKTUYECKON NEATEIbHOCTH
Jro/1eH, IETOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBaTh TPAHUIBl IPUMEHEHHS] U3YUEHHBIX (PU3MUECKUX MOJENEH: TOUEUHbIN AJIEKTPUYECKUil
3apsif, JIy4 CBETA, TOUEUHBII UCTOYHMK CBETA, JEPHAs MOJEIb aToMa, HyKJIOHHAs MOZAEIb aTOMHOIO
A1Ipa MpH perieHny GU3NUecKux 3ajay;

pacrio3HaBaTh (u3MYECKHe sBIEHUS (Ipolecchl) M OOBSACHATH HMX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH U KBAaHTOBOM (PHU3UKU: DIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHAs UHAYKLUS,
JefiCTBME MarHUTHOTO TOJii Ha NMPOBOJHUK C TOKOM M JBIKYLIMIICS 3apsii, 3JE€KTPOMarHUTHbBIE
KoJleOaHUsT M BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXEHHUE, NpeIoMIICHHE,
uHTepdepeHys, TudpaKius U MoIspru3alns cBeTa, AUCIepcHs cBeTa, (OTONEKTPpUIECKU 3PPeKT
(poTorddexT), cBeroBoe aBieHUE, BO3HMKHOBEHHE JIMHEHMUYaTOro CHEKTpa aTroMa BOAOPOAA,
€CTECTBEHHAsI U HICKYCCTBEHHAsl PaAOAKTUBHOCTE;

ONMCHIBATh M3YyUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, OINTUYECKUE,
JNEKTPUYECKYIO TPOBOJUMOCTD DPA3JIMYHBIX CpEA) M IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3NUECKUE BEIWYMHBI: SJCKTPUUECKUN 3apsfl, CHUila TOKa, JIEKTPUUYECKOE HampsHKeHUe,
JIEKTPUYECKOE COIMPOTUBIECHUE, PAa3HOCTh IMOTEHIIMAJIOB, JJIEKTPOJBMXKYIAs Cuia, paboTa TOKa,
MHAYKIIMS MarHUTHOrO IoJis, cwiia Ammepa, cuia JlopeHa, MHIAYKTUBHOCTb KaTYLIKH, 3HEPIHUs
3JIEKTPUYECKOTO U MAarHUTHOTO MOJIeH, MEepUOoJl M YacToTa KosiebaHuil B KojeOaTeaTbHOM KOHTYPE,



3aps M CcUJa TOKa B TMPOLECCe TapMOHMYECKHX JJIEKTPOMArHUTHBIX KojeOaHuil, (okycHoe
paccTosiHUEe M ONTHYECKasl CHUJia JIMH3bl, IPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUH CMBICI
UCTIOJIb3YEMBIX BEJTMYMH, MX 0003HAUCHHS U €MHHULBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3UYECKyI0 BEIMUUHY C IPYTMMHU BEJIIMUMHAMY;

OIKCHIBATh M3y4YCHHbIC KBAHTOBBIC SIBICHUS M MPOIECCHI, MUCHONB3Ys (U3NYECKUE BEIWYHHBI:
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBETa, SHEPIUsS U UMIYJIbC (DOTOHa,
Nepuoj IMoJlypacnana, 3HEpPrus CBA3M AaTOMHBIX SJEp, NPU OINUCAHUM IPaBWIBHO TPaKTOBATh
(Gu3n4ecKuil CMbICI HMCIIOJIb3YEMbIX BEJIWYMH, UX O0O3HAYEHUs M €IUHMIIbI, YKa3blBaThb (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEIWYHHY C JPYIMMU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3M4eCcKOil BETMUNHBL;

aHATU3UPOBATh (PU3NYECKUE MPOLIECCH U SIBIICHUS, UCTIONb3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIBL:
3ak0H OMma, 3aKOHBI IIOCJIEJOBATEIBLHOIO W IMAPAUICIBHOIO COCIUHEHUS IIPOBOJHUKOB, 3aKOH
Jlxoynsa—JleHna, 3aKOH 3J€KTPOMAarHUTHOM WHAYKLIHMH, 3aKOH HPSIMOJIMHEWHOIO paclpOCTpaHEHUS
CBETAa, 3aKOHBl OTPAaXCHUS CBETAa, 3aKOHBI IIPEJIIOMIICHUS CBETa, ypaBHEHUE OWHIITEHHA Ui
doroaddekra, 3aKOH COXpaHEHHsS] DHEPTUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpaHEHHS
JJIEKTPUYECKOTO  3apsiia, 3aKOH COXpPAaHEHMs MaccOBOIO 4Mcia, Imocryiaarel bopa, 3akoH
paIMoOaKTHUBHOTO paclaja, MpH O3TOM pPa3Iu4yaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OINpEAEATh HAIpPaBJIEHUE BEKTOpAa MHAYKIMHM MarHUTHOIO IOJII IPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTh U OIUCBIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBIMOJIHATh AKCIIEPUMEHTBl 10 MCCIEIOBAHUIO (PU3MYECKUX SBICHMH U IPOLECCOB C
UCTIOJIB30BaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI: Mpu 3TOM (HOPMYIHPOBATEH MpoOiieMy/3a1ady u
TUIOTEe3y Y4eOHOro OHKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEJUIOKEHHOTo 00O0pyAOBaHUS,
IPOBOAMTD OMBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYILECTBIISATh NpPSIMBbIE M KOCBEHHbIE HM3MEpPEHUs (U3NYECKUX BEJIWYMH, NMPU TOM BBIOUpPATh
ONTUMAJIBHBIA CHOCOO H3MEpEeHUsT U HCIONb30BATh W3BECTHBIE METOJABl OLIEHKH IOTPEIIHOCTEN
U3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C UCIOJIb30BAaHUEM INPSMBIX M3MEpPEHUM: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yIbTATHI MOIYYEHHONW 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOnHIl U TpauKOB, AeNaTh BBIBOJBI IO PE3yJibTaTaM MCCIEI0BAHNUS;

coOuoiaTh MpaBuiia 0€30MacHOro Tpyda NMpU MPOBEAECHUU HCCIENOBaHMNA B paMKax y4eOHOro
DKCIEPUMEHTA, Y4E€OHO-MCCIEI0BATENbCKOM M IMPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOr0 00OPYAOBaHUS;

pemats pacu€THbIe 3aJaud C SBHO 3aJaHHOW (PU3MUECKONW MOJIENbI0, HCHOIb3Ys (PU3NYECKUe
3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4M BHIOUPATh (PU3NUECKYIO MOJEIb, BHLACTATD
¢buznueckue BETUYMHBI U (DOpMysbl, HEOOXonuUMble Al €€ pelIeHUs, MPOBOIUTH Pacu€Thl H
OLIEHUBATh PEAbHOCTH MOJIyY€HHOTO 3HAUeHUS (PU3MUECKON BETUUUHBI;

pemaTte KayeCTBEHHbIE 3aJauyd: BBICTPAWBATh JIOTHYECKH HENPOTUBOPEUUBYIO IIETIOUKY
paccyXKIeHU C ONOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

UCIIOJIb30BaTh MPHU PEIIeHUH y4YeOHBIX 3a]lad COBpPEMEHHbIe MH(GOPMAIMOHHbIE TEXHOJOTHUU IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEJCTaBICHUA Y4eOHOH W HAy4HO-TIOMYJSPHOMN
uH(pOpMalliY, TOJYYEeHHON U3 Pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaEMYIO
UH(OPMAILINIO;

OOBSICHATh TNPHHLMIBI JEHCTBUA MalIMH, NPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyarb
yCIIOBHA UX 0€30MacHOT0 HCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

IPUBOANUTH MPUMEPHI BKJIA/la POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAaHUSA 1O (PU3MKe B IOBCEAHEBHOM JKM3HU A OOecreueHHs
0€30MacCHOCTH TpU OOpaIleHWH ¢ NpUbOpaMyu M TEXHUYECKMMHU YCTPOMCTBAMH, Ui COXpPAaHEHHUS
3JI0POBbsI U COOJIIOJICHNS HOPM KOJIOTHYECKOT 0 MOBEICHUS B OKpYXKaoLIeH cpene;



paboTaTh B TpyHNIE C BBIIOJIHEHUEM pA3IMYHBIX COIMAJIBHBIX POJEH, IJIAaHUPOBAaTh pPadoTy
IPYMIIbI, PAMOHAIBHO paclpelesaTh 005 3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX
CUTyallUsiX, aJEKBaTHO OLEHMBAThb BKJIAJ KaXJIOIO0 M3 YYaCTHUKOB TIpPYIIBI B PELICHUE
paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM
Ne 11/ Kourpoabnsl  IIpakruuecku (uudposbie)
NPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE pecypc
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa LOK
' AR HAYH https://m.eds00.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo0.ru/7f41bf72
bu6mmorexka [IOK
22 Hunamika ! https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 https://m.eds00.ru/7f41bf72
Htoro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnoreka [JOK
TEOpUHn https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBEI TEpMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
" | da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. 9JJIEKTPOJINHAMUKA
bu6mmoreka [JOK
4.1 SHGKTPOCTaTHKa 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIN AnekTpuyeckuil Tok. Tokw 12 1 bubnnoreka [JOK

Pa3JINYHbIX Cpeaax

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



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

Hroro no pazneny

22

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM
OpOrpaMMbE Beero Konrpoabns  IIpakruueckr (HH(ppoBbIE)
padoThI padoThI oOpa3oBaTe/ibHbIE pecyp
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe nosne. OJIeKTpOMarHuTHas 11 1 3 Bu6muoteka [JOK |
HHIYKIUS https://m.edsoo.ru/7f41c9
Htoro no pazneny 11
Pa3znen 2. KOJIEBAHUWSI 1 BOJTHBI
MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubmmoreka [JOK |
KOJICOaHHsI https://m.edsoo.ru/7f41c9
2.2 MexaHU4YEeCKHUE U AICKTPOMArHUTHBIE BOJ 5 1 h ttfg“;;“g;:ggﬁ%ﬁ; 1c97
bubnuorex K
23| Ommixa 10 2 https:gjr;.gd:og.ﬁ%fﬂcg
Htoro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubmuoreka [JOK |
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c9
Htoro no pazneny 4
Pa3znean 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 httfs?/?ﬁ??;:gg HJ%I]; 1c97
bu6mmoteka IIOK
4.2 Crpoerue atoma 4 . https://m.edsoo.rLl[J/7f4109'
but6mmorexa [IOK
4.3 ATOMHOE /PO > https://m.edsoo.Hﬂ?Mlcg'
Hroro no pazneny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DeMeHThl aCTPOHOMHUU M aCTPOPHU3IUKU 7 1 bubmuoteka [IOK



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

https://m.edsoo.ru/7f41c97

Hroro no pazueny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 OGobmaomee nosTopenue 4 https://m.edsoo.ﬁ/?ﬂlcg'
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Nen/i  Tema ypoka Kontposs  IIpaktuuec Aara uuppoBbIe
Bcero HU3YYEeHUS
e padoThlI e padoTsl o0pa3oBaTe/ibHbIE
pecypchl
®dusuka — Hayka o npupoje. Hayunsie
1 METO/bI IIO3HAHUS OKpYyKarouero mupa.Poite 1 01.09 2 Bu6mumoteka [JOK
9KCIICPUMEHTA U TEOPHUH B IIPOIECCE TO3HAHI "7 https://m.edsoo.ru/ff0c3
IpUPOIBI. DKCIEPUMEHT B (PHU3HKE.
MonenupoBanue GU3NYECKUX SBICHUN U
5 npoueccos. Hayunsie runoressl. usnuecku 1 07.09.2 bu6nunorexa LIOK
3aKOHBI U TCOPUH. | paHHIIbI IPUMEHUMOCTH 7 https://m.edsoo.ru/ff0c3
¢du3nueckux 3akoHOB. [IpUHIUI COOTBETCTBI
MexaHuueckoe JBUKEHUE.
OTHOCHUTETBHOCTh MEXAaHUYECKOTO JIBUKCHH,
Cucrema orcuéra. Tpaektopus. [lepemenieni
3 CKOPOCTb (CpenHssl CKOPOCTh, MTHOBEHHAs 1 08.09.2 Bbu6mmoteka [JOK
CKOPOCTB) M YCKOPEHHE MaTepHaIbHOM TOUKI 7 https://m.edsoo.ru/ff0c3
UX IMPOEKIMH HA OCH CUCTEMbI KOOPAMHAT.
CrnosxeHue nepeMeieHnii U CI0XKEeHHEe
CKOpPOCTEH.
PaBHOMEpHOE ITPAMOIMHENHOE
4 neuxenue.'paduku 3aBUCMMOCTH KOOpAUHA 1 14.09 2 bubmmnoreka HOK
CKOPOCTH, ITyTH U IEPEMEIICHHS MaTepHaIbE 7 https://m.edsoo.ru/ff0c3
TOYKH OT BPEMEHHU
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE
5 nBxenue.'padukn 3aBUCIMOCTH KOOPAWHA 1 15.09 2 bubmuoreka [IOK
CKOPOCTH, YCKOPEHHUSI, IYTH U TMePEMEIICHHUS 7 https://m.edsoo.ru/ff0c3
MaTepHaJIbHON TOUYKH OT BPEMEHHU
6 CBoOonHOe majieHne. Y cKopeHue 1 21.09.2 bubnmnorexa [JOK
CcBOOOIHOTO MaIeHUS 7 https://m.edsoo.ru/ff0c3
7 KpuBonuneiinoe nuxenue. JIBIkeHue 1 22.09.2 bubmuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

MaTepuaIbHOU TOYKU MO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTbIO. YTJIOBZ
CKOPOCTb, TuHEIHas ckopocTk. [lepuoa u
yacroTta oOparmieHus. LlenTpocTpemurensHoe
YCKOpEHHUE.

https://m.edsoo.ru/ffOc3

[Tpuniun otHocuTenbHOCTH ["anues.

bub6numoreka [IOK

N3MEHEHNN KHHETHIECKONH OHEPIUun

8 WNuepuuanehblie cucteMsl oTcueTa. [1epBblii 28.09.2 hitps://m.edsoo.ru/ffoc3
3akoH HproToHa
| eat e e, s e 2000, B 10K
- DTOpoH 3 s T https://m.edsoo.ru/ffOc3
MaTepUaIbHOU TOUKH
10 Tpetuii 3akoH HeroTOHA 11719 MaTepUaibHE 05.10.2 bubnnorexa [JOK
TOYEK 7 https://m.edsoo.ru/ffOc3
3aKoH BceMUpHOTO TsroTteHus. Cuia bubmmoreka [JOK
11 06.10.2 .
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ffOc3
bubnunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 12.10.2 hitps://m.edsoo.ru/ffoc3
13 conporushenin i e renas 13,1022 BHomoresa LIOK
P pua 7 https://m.edsoo.ru/ffOc3
YKUJKOCTHU WJIH ra3e
[ToctynarensHOe U BpaliaTeabHOE ABIKE!
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. 19.10.2 bubmuoreka [IOK
[Tne4o cuibl. Y CaoBUsI PaBHOBECHS TBEPIOTC 77 https://m.edsoo.ru/ffOc4
Tena
HNMnynbec MaTepuabHOW TOUKH, CUCTEMBI
fp |Laremam e, Heyos oo, S 0102, oo LOX
P yabea. 77 https://m.edsoo.ru/ffOc4
JBUXKEHHE. YTIPYTHE U HEYIIPYTUE
CTOJIKHOBEHHUSI.
Pabora u montHOCTH cribl. KnHeTnaeckas
16 | sHeprus marepuanbHOH ToukH. Teopema 06 28.10.2 brbmorexa [IOK

https://m.edsoo.ru/ffOc4



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

17

18

[TorenuunanbHas sueprus. [lorennuanbHas
SHEPrus ynpyro aeopMUPOBAHHON MPYKUH
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

HOTGHLII/IaJILHbIe 1 HCIIOTCHIIUAJIBHBIC CHUJ.
CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJI C
W3MEHCHHEM MEXaHHMISCKOM OHCPIUuu CUCTEM
Tel. 3aKOH COXpPAaHCHUA MEXaHHYeCKOM OHEPI

07.11.2

13.11.2

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4

19

20

JlaboparopHas pabota «lccrnenoBanue cB
paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPI'UM TeJla Ha IPUMEPE PACTAKEHUS
PE3UHOBOTO JKT'yTa)

KonTponpHas padora o teme «Knnematy
JuHnaMuka. 3aKOHbI COXpaHEHUsI B MEXaHUKE

14.11.2

20.11.2

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
nerxenue. Auddysus

21.11.2

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4

22

23

Xapaktep JBUKEHUS U B3aUMOACHCTBUSA
yacTul] BeuiecTsa. Moaenu cTpoeHus rasos,
JKUJKOCTEN U TBEPABIX Tl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

27.11.2

28.11.2

24

25

TermoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [kana remnepatyp Llenbcus

Uneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHne MKT

04.12.2

05.12.2

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS
MoJIeKyJl. YpaBHeHue MeneneeBa-Knaneiip

11.12.2

but6mmoreka [IOK
https://m.edsoo.ru/ffOcs

27
28

3akon [lanbToHa. ['a30BbIe 3aKOHBI

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHUMOCTH MEXY MapaMeTpaMH COCTOSIHE

12.12.2
18.12.2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pEKEHHOIO ra3a»

I/ISOHpOHCCCLI B UACAJIBHOM Ia3€ U UX

bub6numoreka [IOK

29 rpaduvecKoe MpecTaBIcHIE 19122 https://m.edsoo.ru/ffOc5
BHyTpeHHSIs SHEprUs TEPMOAMHAMUYECKQ
30 CHCTEMBI M CLIOCOOBI €€ N3MECHCHUS. 25122 bu6nmoreka [IOK
KonnuectBo Termiorsr 1 pabora. BHyTpeHHsIs 7 https://m.edsoo.ru/ff0cS
SHEPTHs OJTHOATOMHOTO MJICAJILHOTO Ta3a
bu6nmoreka [IOK
31 Buasl Tenonepenaun 26.12.2 hitps://m.edso0.ru/ffocs
Y enbHas TEIUIOEMKOCTH BEIIECTBA. Buborexa LIOK
32 KonudecTBo TEIIOTHI MPH TEIUIONEpeaaye. 30.12.2 .
. https://m.edsoo.ru/ff0c5
AnabaTHBIN mporecc
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubmuoreka [{OK
33 09.01.2 .
IPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5
HeobGpatumocTthb npoIieccoB B IpUpoOeE. bubmmoreka [JOK
34 . 15.01.2 .
Bropoii 3aK0H TEPMOAMHAMHUKI https://m.edsoo.ru/ffOc6
35 [Tpuniun gevicteust u KII/ TenmoBoit 16.01.2 bu6nmorexa LIOK
MaIlHHBI 7 https://m.edsoo.ru/ffOc6
36 uxir Kapro u ero KITJ] 22.01.2
37 DKOJIOTHYECKUE TTPOOIeMBI 23.01.2
TEIUIOPHEPTETHKHU
38 O6o06matomuii ypok «MonexynspHas 29.01.2 bubmuoreka [IOK
¢du3uka. OCHOBBI TEPMOAMHAMHKH) 77 https://m.edsoo.ru/ffOc6
KonTponbHas pabota mo Teme
bubnmorexa LIOK
39 | «Monekynsapras pusuka. OCHOBBI 30.01.2 https://m.edso0.ru/ffoch
TEPMOJMHAMUKIY
40 [TapoobpazoBanue 1 KOHIEHCAITHS. 05.02.2 bubnmorexa LIOK
Hcnapenue u KumeHune 77 https://m.edsoo.ru/ffOc6
41 AOcomoTHAs U OTHOCHTEIIbHAS BIIAYKHOCT 06.02.2 but6mmoreka [IOK
BO31yxa. HacklmeHHsbIi map T https://m.edsoo.ru/ffOc6
42 TBépnoe teno. Kpucramimueckue n 12.02.2 bubmuoteka [IOK

amopdHbIe Tea. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/ffOc6



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

KpHuCcTa/UIOB. JKHIKHe KpHCTalIbL.
CoBpeMeHHbIE MaTepUalIbl

43 [InaBnenue u kpucraumsanus. Y ienbHas 13.02.2 Bu6mumotexa [JOK
terutoTa miasiacHus. CyomuMarus 77 https://m.edsoo.ru/ffOc6
44 YpaBHEeHHE TEIJIOBOTO OaaHca 19.02.2 bubmmorexa [IOK
https://m.edsoo.ru/ffOc6
DJeKTpu3anus Tei. DIEKTPUIECKUH 3apsi) bubmmoreka [JOK
45 20.02.2 .
JIBa BH/1a SJIEKTPUUECKUX 3apAI0B https://m.edsoo.ru/ffOc6
46 nonynponoamice. Sakon coxpanci 26.02.2(  BHGmotera LIOK
YHPOBOA ‘ p 7 https://m.edsoo.ru/ffOc6
JIEKTPUUECKOTO 3apsijia
B3aumonerictBue 3apsiioB. 3akoH Kynona Bbu6moteka [JOK
47 . - 27.02.2 .
ToYeUHBIH SJCKTPUIECKUN 3aPsi]T https://m.edsoo.ru/ffOc6
48 ipumann cynepmosmim snesmpiccn 04.03.2( _ BuBmotera LIOK
N . https://m.edsoo.ru/ffOc6
noJieit. JInHuM HanpsHKEHHOCTH
49 Paborta cuit 3eKTpoCcTaTHYeCcKOro MO, 05.03.2 bu6mmoteka [JOK
ITorennuain. Pa3HocTh MOTEHIIMAIOB 7 https://m.edsoo.ru/ffOc6
50 BHel;([”Il? Osgf;iiiigﬁai(fﬁngg;em UYeCKa 11.03.2 bubmmotexa [IOK
P ’ P 7 https://m.edsoo.ru/ffOc7
MIPOHUIIAEMOCTh
N bubmuoreka [IOK
51 OnexTpoéMkocTb. KonneHcarop 12.03.2 hitps://m.edsoo.ru/ffoc7
DIEeKTPOEMKOCTD IIIOCKOTO KOHIEHCATOPE bubmuoreka [IOK
52 18.03.2 .
DHeprus 3apsKEHHOT0 KOHICHCATOPa https://m.edsoo.ru/ff0c7
IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAILHOTO aIlapara,
53 . 19.03.2
CTpyHHOTO MpUHTEpA. DIEKTPOCTaTUIECKAs
3anUTa. 3a3eMIICHHE JIEKTPOIPUOOPOB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €T0
54  cymecrBoBanus. [loctosHubli TOK. Cra TOk 23.03.2

Hanpspkenue. Conpotubiienue. 3akoH Oma 1



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

ydaCTKa Le1u

HOCJ’Ie,I[OBaTCJ'IBHOC, napajji€JIbHOC,

bub6numoreka [IOK

55 CMEIIIAaHHOE COCTMHCHHE TIPOBOTHUKOB. 01.04.2 https://m.edsoo.ru/ffOc7
56 JlabopaTtopHas pabota "U3yuenue ) 06.04.2
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOB
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOK: 08.04.2 bu6nuoreka [IOK
3akon [xoyns-Jlenna 7 https://m.edsoo.ru/ffOc7
3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
58 L 13.04.2 .
9JIEKTPHUECKOM 1ienu. KopoTkoe 3aMbIKaHHE. https://m.edsoo.ru/ffOc7
59 3ne£26gp2;(>)ll<maj:1§ ?:?1?11211 HI(?;(I)\:I?IZI:; §0Ka U 15.04.2 bubmorexa HOK
POABHZYII " 7 https://m.edsoo.ru/ffOc7
BHYTPEHHETO COIPOTHUBIICHUS
60 O06o06marmuil ypok «IeKTPOCTaTHKA. 20.04.2 bubmmoreka [JOK
[ToCTOSIHHBIN TOK)» "7 https://m.edsoo.ru/ff0c8
KonTponbhas pabota no Teme
. bubmuoreka [{OK
61 ((3JI€KTpOCTaTI:IKa. [TocTostHHBIIH 22.04.2 https://m.edso0.ru/ff0c8
JIEKTPUUYECKUN TOK»
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
6 METAJIJIOB. 3aBUCUMOCTD COIPOTHUBIICHUS 97 04.2
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTD
63 DNeKTpUIecKuil TOK B Bakyyme. CBOMCTB: 29.04.2
AIEKTPOHHBIX MMYYKOB
[ToxynpoBoaHMKH, UX 006CTBveHHa;1 51 BuGnmorexa [[OK
64  mpumecHas npoBoaumocTs. CBoiicTBa p—N- 04.05.2 i
https://m.edsoo.ru/ffOc8
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIEKTPUYECKHIA TOK B PACTBOPAX U Bu6motexa LIOK
65  pacruiaBax 3J€KTPOJUTOB. DIEKTPOIUTHUECK 06.05.2 i
https://m.edsoo.ru/ff0c8
JIccolanus. JIEKTPOIIU3
DIIeKTPUUECKHI TOK B Ta3ax.
66 CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBIN 11.05.2 bubmmorexa HOK

pazpsa. Monnus. [1na3zma

https://m.edsoo.ru/ffOc8



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTprYecKre MPHUOOPhI U YCTPOMCTBA U
67 IIpaKTH4YeCcKoe IIpuMeHenue. [IpaBumna TexHu 1 13.05.2 Bbu6mmoteka [JOK
6e3omacuocTr. O000MAKIINI YPOK 10 TEME 7 https://m.edsoo.ru/ffOc8
"OnexkTpoguHaMuka"
. bubnuorexa [JOK
68 O6o6maromuii ypok mo Temam 10 kmacca 1 18.05.2 hitps://m.edsoo.ru/ffocs
68 3 4

OBIIEE KOJIMYECTBO YACOB II0O ITPOI'PAM


https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Jlata  nudpoBbie
Nen/y - Tewa ypoka Bcero Kontpoaer — Ilpaxratec HU3y4eHust OGI?LI;OBaTeJILHLIe
e padoThlI padoThI pecypeb
[TocTostHHBIE MATHUTHI M UX
1 B3auMo/ieiicTBue. MaruutHoe nosie. Bektop bu6nmoreka [IOK
MarHUTHOW MHAYKIMU. JINHUU MarHUTHOM https://m.edsoo.ru/ff0c9
UHIYKIIH
MarHuTHOE 1oJie IPOBOJHHUKA C TOKOM.
2 OmnbIT OpcTena. BsamfozIeI;IICTBHe MIPOBO/IHHUI Bubmorexa HOK
https://m.edsoo.ru/ff0c9
C TOKOM
3 JlaboparopHas pabota «3yuenue 1 bubnnorexa [JOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c9
4 JlelicTBME MArHUTHOTO TOJIS1 HA POBO/IHH bubnuorexa [IOK
tokoM. Cuita Amrepa. https://m.edsoo.ru/ff0c9
eiicTBHe MarHUTHOTO TIOJIST Ha
5 HBPi:)[I(ymymCﬂ 3apspKeHHYIo yactuily. Cuna bubmorexa LHOK
https://m.edsoo.ru/ff0c9
Jlopenna. Pabora cuisl Jlopenua
DnexTpoMarauTHas HHAYKIUs. [ToTok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC
WUHIYKIIH. 3aKOH 3JIeKTPOMarHUTHOU
unaykiuu Papazaes
7 JlaGopatopHas pabota «MccnenoBanue 1 bubmuoteka [IOK
SIBJICHUSI AJIEKTPOMATHUTHOM WHIYKIIANY https://m.edsoo.ru/ff0ca
NHIyKTUBHOCTG. fIBI€HNE CAMOWHTYKIIUF
8 OJ1C camOMHAYKIIMH. DHEPTUsi MATHUTHOTO bubnmnorexa [JOK
HOJISI KaTYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca
noJe
TexHuueckue ycTpoucTBa U UX MPUMEHEH
9 MIOCTOSTHHBIE MarHUTHI, dJIEKTPOMArHUTHI,

SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTull, MHAYKIITMOHHAs I1€Yb

10 O6o06maromuii ypok «MarHuTHOeE ToJie. bub6nmoreka [IOK
DJIEKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOca

11 KonTtponpsHas pabota no Teme «MarHuTH( Bu6muotexa [JOK
10J1e. DJICKTPOMAarHUTHAS HH KIS https://m.edsoo.ru/ffOca

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.

12 I'apmonunueckue xonebanus. Y paBHeHHE Bu6muotexa [JOK
rapMOHUYECKHX Kojiebanwuii. [IpeBpamicaue https://m.edsoo.ru/ffOca
SHEPIrUu

JlabopaTtopHast pabora «HMcciaenoBanue

13 3aBUCHUMOCTH TepUO0/ia MAJIbIX KoJeOaHuH Ip]
Ha HUTH OT JTMHBI HUTH U MacChl TPy3a»

Konebatenbubiit KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI B NACATHHOM
14 KOJ‘I66I:;.TGJ'IBHOM KOHTYDE. AHaJ'IOFI/II:I MEXIY bubmorexa HOK
https://m.edsoo.ru/ff0ch
MEXaHHYECKUMU U JIEKTPOMArHUTHBIMHU
KoJIeO0aHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS bubmuoteka [IOK

SHEPTHH B HJICATTbHOM KOJICOATeTbHOM KOHTY https://m.edsoo.ru/ff0cb
[IpencraBnenue o 3aTyxaroMMX KojJeOaH!

16 BoinykeHHBIE MEXaHUYECKUE KOICOaHMSI. bubmuoteka [IOK
Pe3onanc. BeiHyX/IeHHBIC dJICKTPOMArHUTHb https://m.edsoo.ru/ff0cb
KoseOaHus

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN

17 NepEeMEHHbIN TOK. MOLTHOCTh IEPEMEHHOTO bubnmnoreka HOK
TOKa. AMIUTUTYHOE U JCHCTBYIOIIEE 3HAYCH https://m.edsoo.ru/ffOcb
CHUITBI TOKA W HANPSHKCHUS

18 Tpancdopmarop. [IpousBoacTBo, nepenac
noTpeliIeHue 3IEKTPUIECKON SHEprun

VY CTpoiCcTBO M IPAaKTUIECKOE TPHMEHEHH( Bu6motexa LIOK

19 | smexkTpuueckoro 3BOHKa, FeHepaTopa

NEPEMEHHOT0 TOKa, JIMHUU AJIeKTponepeaay

https://m.edsoo.ru/ffOcc



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKHUE PUCKHU IIPHU IIPOU3BOACTBE

20  snextposHepruu. KynbTypa ucronb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuyeckue BOJHBI, YCIOBHS
21 pacnpoctpanenus. Ilepuon. Ckopocthb Bu6muotexa [JOK
pacrpoCTpaHeHHS U JIIMHA BOJIHEL [lonepeur https://m.edsoo.ru/ffOcc
U TIPOJIOJILHBIE BOJTHBI
3Byk. CkopoCTh 3ByKa. [ pOMKOCTH 3BYKa. bubmmoreka [JOK
22 .
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA bubnnoreka [JOK
ckopocTb. [1Ikana 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0cc
24 [TpuHIMTIBI PAAHOCBS3U U TEICBUICHUS.
PasBuTHe cpencts cBsa3u. Pannonokanus
Bbubnunoreka LIOK
25 KonTponpHas padora «Konebanus u BOJH hitps://m.eds00.ru/ffocc
[TpssmonuHeitHOE pacpocTpaHeHHe CBeTa
26 OIIHOIE)O)IHOI\/JI cpere. 'Il)"oqut)IanI”; HMCTOYHHK CB( bubmorexa LOK
https://m.edsoo.ru/ffOcd
JIy4 cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCT&?HOCTPOGHHGHBOGpﬁmEHHﬁlaHHOCKON bubmaorexa LIOK
https://m.edsoo.ru/ffOcd
3epKaje
IIpenomnenue cera. [lonHoe BHyTpEHHEE
28 0Tpa>P;<eHHe. [IpenenbHbIN yroa nomi]zlr)o bubmorexa HOK
https://m.edsoo.ru/ffOcd
BHYTPEHHET0 OTPaXXEHUs
29 JlaGopatopHas pabora «M3mepenue bubmuoreka [JOK
TIOKa3aTess MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd
30 JIunssl. [TocTpoenue n300paxeHuil B JINH; bubmuorexa [IOK
dopmyia TOHKOMW JIMH3BI. Y BEIMYCHHE JINH3E https://m.edsoo.ru/ff0cd
31 JlaGopaTtopHas pabota «HcciaenoBanue
CBOWCTB M300paXEHUH B JIMH3AX)
30 Hucnepcus cBera. CoxHbIH cocTaB 6€710

cpeta. IIBerT.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 HNurtepdepennus cBera. Judpakius cBete bu6nmoreka [IOK
JudpakiimonHas pemeérka https://m.edsoo.ru/ffOce
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Monstpuzanus cBera https://m.edsoo.ru/ffOcf(
35 Onrruueckue mpuOOphl M YCTPOUCTBA U
YCIIOBUS MX O€30MacHOT0 IPUMEHEHUS
I"'paHUIIBI IPUMEHUMOCTH MYECKOM
36 MeX:I?HK; HOETyJ'IGaTBI é);euHK;]nichoﬁ eTCeocl))I/m bubmorexa LIOK
https://m.edsoo.ru/ffOcft
OTHOCUTEILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
37 i
3amMe/IeHHE BPEMEHH M COKPAILCHUE JITTUHBI https://m.edsoo.ru/ffOcf:
HEPTUS U UMITYIIb SITUBUCTCKOM
38 ‘laC?FI/IIG_:II:I:).I. CBs3b MZ(J:ICIE Ee;;epme; iI ° Bubmorexa HOK
https://m.edsoo.ru/ffOcfc
UMITYyJTECOM. DHEPTHS TOKOS
KonTtponpHas padora «Ontuka. OCHOBBI Bbu6moteka [JOK
39 o .
CIENHAaTbHON TEOPUH OTHOCHTEIHHOCTH) https://m.edsoo.ru/ffOcft
40 ®otonbl. opmyna [1nanka. Dueprus u bubnnoreka [JOK
UMITyJbC (OTOHA https://m.edsoo.ru/ffOcfe
41 OTtkpeiTHE U HccienoBanue Gorodddexra bubmuoreka [IOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcfl
o | o Vo Buorea 10
' https://m.edsoo.ru/ff0d0
rpanuna» Gorosaddexra
43 Hasnenue ceera. Onpith [1. H. JIeGenena. bubmuoreka [IOK
XuMuyeckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d0
TexHUYECKHE YCTPONCTBA U MPAKTUIECKO!
44 npuMeHeHue: (oTorNeMeHT, GOTOAaTUHUK,
coJTHeYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubnunorexa LIOK
KBAHTOBOM OIITUKH https://m.edsoo.ru/ff0d0
16 Mogens atoma ToMmcona. OTBITHI but6mmoreka [IOK

Pesepdopaa o paccesHHIO 0-4acTHII.

https://m.edsoo.ru/ff0d0



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
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

HnaHeTapHaﬂ MOACIb aTOMa

47

[Tocrynatel bopa. M3ny4yenue u norsoiiei
(OTOHOB MpH MEepexo/ie aTOMa C OAHOTO YPOl
SHEpPruu Ha pyrou. Buasl ciekTpos

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0

48

49

50

o1

JlabopaTtopHas pabota "HabmroneHue
JUHEeWyaToro cnekrpa'

BousiHoBBIE CBOMCTBa yacTul. BoiiHbl e
Bbpoiina. KopnyckynsipHO-BOJIHOBOM Ayain3n
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHUE

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaauOaKTUBHOTO U3TyUCHUS

CsoiicTBa anbda-, 6era-, raMma-u3ITy4eHY
BrusiHue pagnoakTHBHOCTH HA KUBEIC
OpTaHU3MBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0

52

OTkpbITHE IPOTOHA U HEWTpoHa. M30TONE
Anbda-pacnaa. DIeKTPOHHBINA U TO3UTPOHHE
6era-pacnajn. ['amma-uziaydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1

53

54

55

56

OHeprus CBA3U HYKJIOHOB B siape. S nepHb
peakuuu. SnepHsblil peakrop. I[Ipobiemsi,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHON YHEPTETUKH

DneMeHTapHbIe YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pEeruCTpalfy dJIeMEHTapHBIX YacThll. Kpyrii
ctosl «@yH/TaMEeHTaJIbHbIE B3AUMOICHCTBHUS.
EnnHcTBO n3ndeckoit KapTHHBI MUPa»

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3 1B, IUNIAHETHI, UX BUAUMOC ABIKCHHE.
ComHeuHas cucremMa

Comnnne. ConHeyHast akTUBHOCTh. McTouH
sueprun CoJiHIIa U 3BE3]T

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKH.
3BE3 1Bl ITIaBHOH ITOCIICI0BATEIIHHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O MIPOUCXOKIACHUH U SBOJIOL
CouHiia 1 386311

58

Muineunsiii [1yte — Hama ["ayiakTuka.
[Tonoxxenue u neuxxenue Conuua B ["aakTui
["anaktuku. YEpHbIE ABIPHI B siApAX FaIaKTHK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopu:
bonpuioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

Hepemiennsie mpo6ieMbl aCTPOHOMUHT

61

62

63

64

65

KonTponbhas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITMAIbHON M 3THYECKON
chepax nesaTenbHOCTH YeJIOBEeKa

O6o06matomuii ypok. Pons u Mecto ¢usur
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOM
KapTHHE MUpa

O6o06matomuii ypok. Pons dpuzudeckoit
Teopuu B (HOPMUPOBAHUHU TIPE/ICTABICHHI O
¢buznyecKoil kKapTuHe MUpa

O6o06maromuii ypok. Mecto ¢husudeckoit
KapTHUHBI MUpPA B 00IIEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
pupojie

66

67

O000menue TeM: "MarauTHoe I0JE.
DJIEKTpOMAarHuTHast MHIyKIHs'"

O06061enne TeM: "Ontrka. OCHOBEI
CIeIUaTbHON TEOPUU OTHOCUTEITLHOCTH"




O6o06menue TeM: "KBaHToBas ¢pusuka.
DJIeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKHU"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM

68

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

®dusnka: 10 knmacce: yueOHUK 0a30BbIi U yrnyOnennslid yposau/ Msikuies I'.51., Byxosnes b.b.,
Corckuit H.H.; mon penakmueii [lapdentbeBoii-7 uza.- M.: [Ipocsemenune 2020
Owusuka: 11 knace: yueOHUK 0a30BbIi U yriyOnennsiii yposan/ Msikuies I'.51., Byxosues b.b.,
Yapyrun B.M.; nox pepakuueii [TapdpentpeBoii-9 uza.- M.: IIpocsemenne 2021

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Odusmka: 10 kiace: yaeOHUK 0a30BbIN U yriyOsieHHbIH ypoBHU/ Mskumes ['.51., byxosues b.b.,
Corckuit H.H.; mon penakuueit [lapdentbeBoii-7 uza.- M.: IIpocsemenue 2020
O®usuka: 11 knacc: yueOHuk 0a30BbIi U yriyosneHHbiil ypoBuu/ Msikumes I'.5., byxosues b.b.,
Yapyrun B.M.; non pepakuueit [TapdpentreBoit-9 uza.- M.: [lpocsemenne 2021
®dusuka. 10 kinace: Aunaktuueckue marepuaisl/A.E. Mapon, E.A. Mapon-M.: Jlpoda, 2005
®wusuka .11 xnacc: JJunaktudeckue marepuainsl/ A.E. Mapon, E.A. Mapon-M. : lIpoda, 2005

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://fipi.ru
Menuareka «IIpocBenieHus»
https://resh.edu.ru
®doxchopa.py
https://skysmart.ru
http :// school - collection . edu . ru / - equnast kosekius [IOPoB
lesson.edu.ru
https://www.yaklass.ru
https://content.edsoo.ru/lab/subject/2/
http://markx.narod.ru/pic/ - pusuka B mkose
http://festival. 1september.ru/articles/ - ¢pectuBans negarornyeckux uaei
«OTKpPBITBII YPOK»
http://lwww.fizika.ru/ - caiit mis yaureneit QUMK 1 UX YUCHUKOB.
http://www.physics.ru/ - marepuaisi o Gpu3uke.
Www . ege .edu.ru - uadopmaronHslit mopran EI'D.



		2023-10-16T08:59:55+0300
	Мосина Нина Викторовна
	Я являюсь автором этого документа




