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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm enepalibHON pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLENLIUKA TpenojiaBanust yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3aAlNU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeTramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU M3Y4YEeHHs] (PM3MKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cuCTEeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUW TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPU BHITIOJIHEHUHU UMU YY€OHBIX HCCIICOBAaHUM.



B ocHoBy Kypca ¢u3MKM i ypOBHSI cpefaHero oOiiero oOpa3oBaHUs
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEeX pas/enoB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBMHU C HEW MaTepuanl Kypca (QU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE MPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIIECTBE U
noJIe.

Hoes eymanumapusayuu. EE peanuzauus mOpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IPUIOKECHUN
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallOHAIBHOTO MPUPOONIOIb30BAHUS U HKOJIOTHYECKOM 0€30I1acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUUYECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O MPUPOAE, TI'PaHULAX
IPUMEHUMOCTH TEOpPUHM, JMJI1 OIMCAaHHUA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  YYaCTHUKAMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS WU
ocHalleHus Kkabunera ¢Qusuku. Ilpm »>TOM oOecreunBaercs OBJAACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
IPEIIOKEHHBIX TUITOTES.



bonbiioe BHUMaHUE yHENsSETCA PEUICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayia pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJIIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCcTBEHHBIX 3a/1ad NPHUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyallud MpakTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(GU3MKN Ha YPOBHE CpEeIHEro oOUIero 00pa30BaHUs TOJKEH U3yYaThCsl B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (U3HKU WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOKHO OBITh
HeoOXoMMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIEHUW H  TPOIECCOB, JOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIHEeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKThI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYEHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3nYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.



JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a/ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJSIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS pa3jNyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUSA U IPOBEJICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaIHH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE YCIOBHUH 7Sl pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (HU3MKE TepedeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMelieH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHentHoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIETTHbIC U PEMEHHBIC TIepeIavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepuanbHOM TOUKU. TpeTuit 3akoH HproTOHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koaddunuent tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITyJbCa Tea. 3aKOH COXPAaHEHUS HMILYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoa NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeElIeCcTBAa. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSA HWJCANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHnue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nevictBusl TeruioBod mamuHbl. [{ukn KapHo u ero kosp¢uuUeHT m0JIe3HOTO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN DANEKTPUUECKUX Moiel. JIMHUKM HanpsyK€HHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTpOABWKYIIEeH Ccuibl. KopoTkoe 3amblKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoopHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrumtyaa u ¢aza KoseOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJEeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mpu MoCieNOBaTEIbHOM COEIMHEHUU PE3UCTOPa, KaATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmysia TOHKOW JUH3BL. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢oroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB M300paXeHU B JTMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl OPUMEHUMOCTH  KJacCudyeckoM  MexaHukd.  [locrymartsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPIUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHIIbL. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mnorjomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAJHMOAKTUBHOIO pacrajia.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAECPHON SHEPTETHKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, sipepHbIii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, UX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — Hama I'amaktuka. Ilonoxenune m aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas ctpyktypa Beenennoi. MerarainakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIo MOJyIIapys U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOU KapTHHE MUPA, pOJib (PU3UUYECKON TEOPUU
B (OpPMHpPOBAHWM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOECKLUHMH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

bBuonocus: snektpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU NPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUI.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX TI'PAXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYILECTBISATh  MPOSKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3KKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX Yy4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JeSTEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpUTrHHAJIbHbIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHGOPMalUU pa3INuHbIX BHIOB U (QOpM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aa4 ¢ CcoOMIOJIcHHEeM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH OE30IacCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA,;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYaromuxcs
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUsl, BKIIOYAIOLIEN0 CAMOKOHTPOJIb, YMEHHME NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yClexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojencTeie Ten, 1uddys3us, OpOyHOBCKOE IBIKEHHE, CTPOEHUE KU JIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMSA Ta3a B M30MPOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHUYeCKasi PHEprusi, MOTCHIMAIbHAS DHEPTUs, MEeXaHUYecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh H3yUYCHHBIE TEIUIOBBIC CBOMCTBA TEI U TEIJIOBBIC SIBJICHHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI SHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMMCHIBATh U3YYCHHBIE ICKTPUUYECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPaHCHUS HMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTHH TETUIOBOTO JABWKEHUS MOJIEKYI C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TNPUHLMIBI JEHCTBUA MAIlMH, TOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHs] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpPOBATh pe3yibTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOUCTB M JIA0OPATOPHOIO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoauMble i1 €€ pelIeHHs,, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

NPUBOANUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHULBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJEINEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JEKTPOMATHUTHbIE KOJIeOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAss W HMCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cuwia Ammepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTyIIKH, SHEPTHs JJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPUOA U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICII HCIIOJB3YEMBbIX BEJIIMYWH, WX O0O3HAUCHUS U EIUHUIILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, TEPHOJT TOJIypaciaia, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISIT 3HAUEHUE (PU3UUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSAMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300pa)XKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUsS, MPOBOJUTH OMNBIT U
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUNA B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJECIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOTr'0 3Hau€HUs (PU3NUECKON BEIUYUHBL;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOIO UCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO paCHpeleisITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 0 0 bubmorexa HOK

e A 03.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 05.09.2024  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOHN JCITeITLHOCTH JIFOICH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 0 0 bubmorera [JOK

10.09.2024  https://m.edsoo.ru/ff0c3508
neuxkenus. [lepemenienue.
PaBHOMEpPHOE ITPAMOIIMHENHOE
4 IBIDKEHHE. CKOPOCTD. YPaBHEHHE 1 0 0 bubmmorexa [TOK
- CKOPOCTE- P 12.09.2024  https://m.edsoo.ru/ff0c3620
JIBIDKCHHS.
MrHoBeHHas U CpeaHssl CKOPOCTH.
5 VYckopenue. JIBukeHue ¢ 1 0 0 bubmorexa HOK
P ) 17.09.2024  https://m.edsoo.ru/ff0c372e
MIOCTOSTHHBIM YCKOPEHHUEM.

6 CBoOoHOe majieHne. Y CKopeHue 1 0 0 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHNUSA 19.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE TBHKEHHE.

7 I[I;I/I)KCHI/IC Mare I[I/IaJIL,HOI?I TOYKH TI0 1 0 0 bubmorexa HOK

P 24.09.2024  https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH



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
https://m.edsoo.ru/ff0c3ada

Macca tena. Cuia. [lpunnun

8 Cynepro3uiuu cui. Bropou 3akon bubmmorexa LIOK
yrep " ’ P - 26.09.2024  https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepuanbHOU TOYKU
[IpuHnMT oTHOCKUTENBHOCTH [ anumest.
9 WNHepnuanbHble CUCTEMBI OTCUETA bubmmorexa [JOK
P ' 01.10.2024  https://m.edsoo.ru/ffoc3bes
IIepssiii 3ak0oH HproToHa

10 Tperuu 3akoH HeroToHa niis bubnnoreka [HOK
MaTepUaIbHbIX TOYEK 03.10.2024  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

P 08.10.2024  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 10.10.2024  https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadunmeHT tpenus.

13 Cuna Zﬁn OTMBnej)Mq:I rIII )71 BI/IE(GHI/II/I bubmmorexa [JOK

P pr A 15.10.2024  https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHoOe U BpalaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumbl. YcaoBus 17.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 22.10.2024  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHaabHON ToukH. Teopema 06 24.10.2024  https://m.edsoo.ru/ff0c4502

W3MEHEHHHU KHHETHYSCKOM SHEPTHUU



https://m.edsoo.ru/ff0c3be8
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17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHOU MPYKUHBI.
[TorenuunanbHas 3HEeprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

[ToTenuuanpHble ¥ HEMOTEHIIUAIBHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHHUUYECKOU
SHEPTUu

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKI'yTa»

KonrtponbHas pabora no reme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE

05.11.2024

07.11.2024

12.11.2024

14.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxenue. Auddysus

19.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

21.11.2024

23

24

Macca monekyn. KonnuectBo
BemiecTBa. [locrossuHas ABoraapo

TermmoBoe paBHOBecue. Temneparypa

26.11.2024



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

u e€ usmepenue. Illkana remneparyp
Lenscus

28.11.2024

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 03.12.2024  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubnnoreka HOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 05.12.2024  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon [anpToHa. ['a30BbIe 3aKOHBI 10.12.2024
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
rapameTpaMH COCTOSHUS 12.12.2024
pPa3peKeHHOTro raza

29 W3omporieccel B naeabHOM raze u ux bubnuoreka [IOK
rpaguyeckoe npeICTaBIeHNuE 17.12.2024  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 crioco0On! e€ m3meHeHus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 19.12.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buapl Tenonepenaun bubmnorexa [IOK

24.12.2024  https://m.edsoo.ru/ff0c5c36

Y ienbHas TEIIOEMKOCTD BEILIECTBA.

39 KonunuecTBo Tennotel npu bubnnorexka [JOK
Terutonepenave. AaunadaTHbIHA 26.12.2024  https://m.edsoo.ru/ff0c5c36

nporecc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bubmuorexa [JOK

33
MIPUMEHEHHUE K U30MpoIieccam 14.01.2025  https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npupoze. Bropoii 3akon bubmmorexa [IOK
PHPOAE. BTOP 16.01.2025  https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubnuorexa [JOK
MallUuHbI 21.01.2025  https://m.edsoo.ru/ff0c600a
36 K KIT
[Mukn Kapno u ero KII/] 93.01.2025
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTEeTUKU 28.01.2025
38 Ob6o06maromuit ypok «MosnekynspHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI 30.01.2025  https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa [OK
yIp ' 04.02.2025  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u kuneHue 06.02.2025  https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIn bubmorexa HOK
ap AR - 11.02.2025  https://m.edsoo.ru/ff0c64d8
b
TBeépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONHUS
42 CBOUCTB KpucTaLioB. JKuakue Eubmorexa IIOK
P ' 13.02.2025  https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepUaTbl
43 [InaBnenue u KpucrauM3anus. bubnnorexka [JOK
VnenpHas TENI0Ta MJIaBICHUS. 18.02.2025  https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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CyO6numarnus

44 YpaBHEHHE TEIUIOBOTO OanaHca bubmorera [JOK
P 20.02.2025  https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tel. DICKTPUUECKUN
45 3apsn. JIBa BUa 3JIEKTPUUECKUX bubmorexa [IOK
) 25.02.2025  https://m.edsoo.ru/ffOc6bcc
3apsoB
[IpoBOIHUKY, TUIIEKTPUKH U
46 H(I))J'I OBOJIHUKH 3a1j§H COXpaHEHUS bubmorexa HOK
P ' P 27.02.2025  https://m.edsoo.ru/ff0c6bce
AIEKTPUYECKOTO 3apsia
B3aumoneuncTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHbIn 23EKTPUIECKUNA bubmorexa LHOK
YIOHE. 04.03.2025  https://m.edsoo.ru/ff0c6eed
3apsin
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUUECKUX MoJeu. JInanun 06.03.2025  https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nons. [lorennuan. PazHocth bubmorexa LOK
’ ’ 11.03.2025 https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOAHUKY M TUAIEKTPUKH B
50 BHI;KT OCTaTHYECKOM HOIJ)'IC bubmorexa HOK
P ) 13.03.2025  https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
N bubnmuorexa [JOK
51 C) .K
HICKIPOCMEOCTD. RONACHCATOP 18.03.2025  https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs 3apsSHKEHHOTO bubmorexa [IOK
pa. SHED P 20.03.2025  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 JlaGopatopHas pabota "M3mepenue



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

ANEKTPOEMKOCTH KOHeHcaTopa"

01.04.2025

54

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOT'O
armapara, CTpyMHOro IpUHTepa.
DneKTpocTaTUUeCcKast 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

03.04.2025

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

08.04.2025

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHne CMEIIaHHOTO COCAMHEHHUS
PE3UCTOPOBY

10.04.2025

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

57

58

59

60

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa A7t TOTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«3mepenne DJ1C ucToOUHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHask MPOBOAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

15.04.2025

17.04.2025

22.04.2025

24.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

[MonynpoBoAHUKH, UX COOCTBEHHAS U

61 IIpUMeECHas MPOBOAUMOCTb. CBOMCTBA 1 bubnmoreka [JOK
p—n-nepexona. 06.05.2025  https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAxX U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 13.05.2025 @ https://m.edsoo.ru/ff0c82bha
DIIEKTPOIU3
DNEeKTPUIECKUN TOK B Ta3ax.

63 CamocTosATeTbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBIA pa3psil. 15.05.2025  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
KonTtponpsHast pabora o Teme

64 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnuoreka [IOK
aneKTpuueckuit Tok. Toku B 20.05.2025  https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpeIax»»

DneKTprudecKkue Mpruodopsl U

65 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMmenenue. [IpaBuna TexHuKH 22.05.2025  https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

66 O06o06maromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be

67 1 bubnmnoreka [JOK

https://m.edso0.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoabnsie — Ipakrueckue U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
BexTop MarHuTHOM MHIYKIUH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C 05.09.2024 | nhttps://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MarHMTHOT'O TOJISl KaTYIIKHA C TOKOM» 10.09.2024  https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«Hccnenosanne nelcTBUA 12.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cumsl 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM UHAYKIUHU. DJ[C 1 19.09.2024

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykuuu Gapanes

10

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIWH.

:‘)HepFI/Iﬂ MArdvTHOTIO ITOJIS KaTYIIKH
C TOKOM. 3JIGKTpOM3FHHTHOC I10JIC

TexHuueckue ycTpoucTBa u ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, SJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIIMOHHAs ME€Yb

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHAs HHAYKITUS»

24.09.2024

26.09.2024

01.10.2024

03.10.2024

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MaruuTtHoOe 1noe.
ONeKTpOMarHUTHAs MHIYKLUS»

08.10.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

10.10.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

15.10.2024

14

Koneb6arenbapid kKoHTYp. CBOOOTHBIC

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMaroiMTHbIMHU KoJIEOaHUSIMU

17.10.2024

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

22.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

24.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbin Tok. CUHYCOUJAIbHBIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

05.11.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHepaTropa NepeMeHHOro TOKa,
JIMHHM JIeKTponepeaady

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEHEBHON
KU3HU

07.11.2024

12.11.2024

14.11.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bubnunoreka LIOK

21 (CKOPOCTB PACTIPOCTPAHEHILA H JUTHHA 19.11.2024  https://m.edsoo.ru/ffOcca54
BOJIHBL. [loniepevnbie U po10JIbHBIC
BOJIHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka 21.11.2024  https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 cBOMCTBa U ckopocTs. [1lkana bubmmorexa [JOK
POSTE- 26.11.2024  https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI pAAHOCBSI3U U
24 .P
TeJeBUICHUs. Pa3BuTHe cpencts 98112024
cBsa3u. Paguonokanus
o5 Kontponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD) 03.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuoreka [IOK
Toueunslil ucTOUHUK cBeTa. Jlyd 05.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LOK
p o p 10.12.2024  https://m.edsoo.ru/ffOcd4e0
N300paXEeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpeaenbHbin bubmuorexa [JOK
YTOJI TIOJTHOTO BHYTPEHHETO 12.12.2024  https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaGopatopHas pabora «3mepenue bubmuoteka [IOK
MOKa3aTelsl MPEJIOMIICHHSI CTEKIIa 17.12.2024  https://m.edsoo.ru/ffOcd67a



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

JIunzsl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Dopmysia TOHKOU JIMH3BI bubmmorexa [JOK
- TOPMY ' 19.12.2024  https://m.edsoo.ru/ffOcddle
VBenudeHue TuH3bI
JlaboparopHas paboTa
31 " i
« ccneL[OBa}iHe CBOWCTB 9412 2024
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CloKHBINA COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucnepcun 26.12.2024
CBETa»
33 HNurtepdepennus ceera. udpakmus bubnnorexa [JOK
cBeta. ludpaknuonnas pemeérka 14.01.2025  https://m.edsoo.ru/ffOced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tomstpusarus cBera 16.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 0
U YCJIOBHS UX 0€3011acHOTO 91.01.2025
MIPUMCHCHUS
['paHuUIBI TPUMEHUMOCTH
36 KJlaccuueckon MexaHukH. [locTynarer bubnmnorexa [JOK
CreNUaIbHOU TEOPUHU 23.01.2025  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUe bubmorexa HOK
P P 28.01.2025  https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus ¥ UMMYJIbC PETSITHBUCTCKOH
38 gacTullbl. CBSI3b MAaCChI C YHEPTHEH U Bubnmorexa [IOK
' P 30.01.2025  https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUSI TOKOS
39 KonTponbras padora «OnTuka. bubmmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
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

OcHOBBI cIElIMANIBHON Teopun 04.02.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otounbl. Dopmyna [1nanka. DHeprus bubnmnoreka HOK
U UMITYJIBC (pOTOHA 06.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHUE Eu 10K
nOIMOTEKA
4 dorosppexta. Onpire A. . 11.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 SH“HLHTeI(/IIiHa H(l;(b(bOTOS(b(geKTa bubmmorexa [IOK
! ' 13.02.2025  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue cBera. Onwite [1. H.
43 Jlebenera. XuMHUECKOE JICHCTBHE bubmorexa OK
' 18.02.2025  https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoucTBa u
42 MPAKTHIECKOE TIPUMEHEHUE:!
dboTorneMeHT, GOTOATIUHK, 20.02.2025
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JE€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKH 25.02.2025  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
46 Pesepdopna o paccesHuro o-4acTuil bubmorexa HOK
p&op P ) 27.02.2025  https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [JOK
47 IT b
OERVIIETHL BOpe 04.03.2025  https://m.edsoo.ru/ff0dOafa
W3mydenue u morjomeHne GoToHOB
48 IIPU MEPEX0/ie aTOMa C OJTHOTO bubmuorexa [JOK
YPOBHSI D)HEpTUH Ha Apyrou. Buapl 06.03.2025  https://m.edsoo.ru/ff0dOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
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49

BousiHOoBBIE CBOMCTBA yacTull. BosiHbI
ne bpouia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

11.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa Pa/INOAKTUBHOTO U3ITY4YECHUS

13.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaorictBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

18.03.2025

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaa. 'aMmma-usinydyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. A nepHbin
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
HKOJIOTMYECKUE aCIEKThI IAEPHOU
SHEPreTUKU

OnemeHTapHble YacTULbl. OTKpBITHE
Mo3uTpoHa. MeTo el HAOIIOIEHUS U
PErUCTPALMH 3JIEMEHTAPHBIX YaCTHLI.
Kpyraeiii cron «@yHaameHTanbHbIe
B3auMOJICUCTBUA. ENUHCTBO
¢bu3nyecKoil KapTUHBI MUpa»

20.03.2025

01.04.2025

03.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3se3nnoro neda. Co3se3nus,
SIPKHE 3BE3/bI, TIJIAHETHI, UX BUIUMOE
nBuxeHue. ColHEe4YHasi cucrema

08.04.2025



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

56

Comnne. ConHeyHas akTUBHOCTb.
Uctounuk sneprun CosHIa U 3BE3]T

10.04.2025

S7

3B€E3b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUHN U
sporronuy CoMHIA U 3BE3]T

15.04.2025

58

Muneunsd [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lanaktuke. I'anaktuku. YepHpie
JBIPBI B SIAPAX TaJaKTUK

17.04.2025

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

22.04.2025

60

61

Hepemennsie mpob6ieMbl aCTpOHOMUU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

24.04.2025

29.04.2025

62

O6o0matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

06.05.2025

63

O6o06matomuii ypok. Ponbs u mecto
(GU3UKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

07.05.2025




Ob6o6maromuii ypok. Poib
(u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O
(u3nvecKoil KapTHHE MUpa

64

13.05.2025

Ob6o06maromuii ypok. Mecto
65 ¢du3uveckoil KapTHHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX HpeﬂCTaBHeHI/Iﬁ O IMpupoae

15.05.2025

66 PesepBHBI ypok. MarHuTHOE 110JIE.

DNIeKTpOMarHuTHasE UHIYKITUS

PesepBublil ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIIHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.

68 DneMEHTHI aCTPOHOMUU U 1
acTpou3uKH

20.05.2025

22.05.2025

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penaximeii [TapdentreBoit H.A., AknnmonepHoe o6mecTBo «3maTeascTBo

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. COOpHUK HOpMATUBHBIX JOKYMEHTOB. Pusnka. denepanbHblii KOMIIOHEHT
roCyIapCTBEHHOroO cTanaapTa. @enepanbHblil 0a3ucHbIi maH. COCTaBUTENH:
O. . Huenpos, A.I'. Apkaases, - M,: [lpoda, 2004.;

2. IlporpaMmsl aJist 00111€00pa30BaTeNbHbIX YUpekaeHui: Ousnuka. ACTpOHOMMUS.
7-11 k. Cocr. 10. U. Jluk, B. A. KopoBuH. — 2-¢ u3., ucnp. — M. : [Ipoda, 2001.
3. Maxumes I'.4., byxosnes b.b., Corckuit H.H. ®u3uka. 10 xnacc. YueOHUK
JU1s1 001eo0pa3zoBaTeNbHBIX opranu3anuii: M.; IIpocsemenue, 2018

4. PeimxeBuu A.I1. Coopuuk 3ama4 o ¢usuke 10 11 kiaccwr : M.; Ipoda, 2016
5. @u3NYECKUI MPAKTUKYM JJIs KJIACCOB C YIriyOJE€HHBIM U3yYeHHEM (PU3UKHU:
HNunaktuaeckuit matepuan ais 9-11 knaccos: Ilox pen. Quka FO.U., Kabapauna
O0.®. -M.; IIpocsemenue, 1993

6. ®poHTanbHBIC TAOOpaTOpHBIE padOTHI 10 ¢usnke B 7-11 kmaccax
obmieoOpasoBarenbHbIX yupexaeHuit: [lox pea. byposa B.A., Hukudoposa I'.I". -

M.; IlpocBemenue, «YaeOHas auteparypa»,1996



7. Kabapauna O.®D., Opnos B.A. DxcriepumeHTanbHbie 3aaadus o pusuke 9-11
Kiaccel -M.; Bepoym-M, 2001

8. [IpakTukyM 1o ¢usuke B cpegaHent mkoie: Junakruaeckuit marepuait: [lon
pexn. byposa B.A., luka FO.W. - M.; IIpocsemenue, 1987

9. IIpakTukym no ¢usuke B cpeanelt mkoie: JuaakTHaeckuil MaTepral noj pe.

[ToxpoBckoroA.A. - M.; Ilpocsemenue, 1982

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






