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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOM Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldoueil MmporpaMMbl BOCIHTAHHS H
KOHIICTIIIUY TIpeToflaBanmsi ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon depnepanum, peaANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HNKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OoOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3ANKU MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETW M3Y4YEeHHs] (PU3MKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIC PE3yJIbTATHI 110 T0J1aM O0Y4YCHUS;

e coJepxaHue yueOHoro npeamera «Pusnka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHUM, W3yYaeMbIX XHMHEH, OWOJIOTHEH,
dbu3nyeckoir reorpadueir W acTpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U JPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM 1Jig YpOBHS CpeaHEro ooOIiero oOpa3oBaHUs
MOJIOKEH PAI WIEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
OCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (hU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEaNosiaraeT HCHOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
V3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX 5SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBISIOTCS (U3UUECKue Teopuu ((pOopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTpPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIAIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TPUPOAE, TpaHHUIax
NPUMEHUMOCTH TEOpUM, JJIs ONHMCAHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH 00YyYaroIMXcCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpHBIX pPadoT,
KOTOpbIE B TporpamMme 1o (u3uke 0ObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKHUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHuss kabunera Qusuku. Ilpm 5>TOM oOecrneunBaeTcsi OBJIAJCHUE
OOy4alolMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIECTOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U TOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsAETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM 1 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJJaHHON (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOM MOIEIM A CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CeYeHHI0 ydeOHOTo mpolecca 0a3oBbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HEeoOXoauMoe J1abopaTopHOe OO0OpYAOBAaHHWE JUIsl BBHITIOJIHEHUS] YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoOHHOE  00Opy/I0oBaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme 1o (DU3UKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX pabdoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaAHUU SBJISTFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3ydyeHus Kypca GU3NK1 Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHuUs:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opmupoBaHuMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OoObsiCHEHUS (PU3MYECKUX SBICHUNW B MPUPOAEC U IS TPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue (GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHM 331a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAlIM3a M HMHTEpIpeTaluu UHbOpMaIli,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHMM JJISi Pa3BUTHS YMEHHM MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kmacce — 68 yacos (2 4aca B HeZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoOBeNCHMUsI JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM WHIWBUAYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupone. Haydnbie MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Pomnbp JKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBIL.
OKCIepUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKEHUS.
Cucrema otcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENWHOEe IBIkKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUs
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBwkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon n wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckrue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMHU, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHU TMPHU PAaBHOYCKOPEHHOM
JBM)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
NHepunaibHbIe CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuanun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Koadduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padonul

N3yuyenue aBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOYKM (T€na), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE nBMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopMupoBaHHOM — mpykuHbl.  [loTeHuuManpHass SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyecknue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSIKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHasi Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBa. Monenn CTpOoeHUsi Ta3oB, XUIAKOCTEH U
TBEPBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACaIbHOTO raza. AOCONIOTHas TeMIilepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO IBMKEHMS dacTtul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30ompouecchl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSHMS MJIEAJBbHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHss 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HMJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IENIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMI0THI IpH TEIJIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoanHamukn. HeoOpaTuMoCTh IPOIIecCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiMHax. Koap¢uuueHT mnone3Horo
nevctBus TtemmoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIe3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPILICHUH PAOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJIYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. OJEKTpUYecKuid 3apsan. JBa BHIa 3IEKTPUYECKUX
3apsaoB. IIpOBOAHMKM, OUAJIEKTPUKUA M TOJTYHPOBOAHMKH. 3aKOH COXpaHEHMs
AIIEKTPUYECKOrO0 3apsija.
B3aumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHbli 3IEKTpUYECKUI 3aps.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nexTpuueckoro noss. IlpuHnumn



CYyNEPHO3ULUN DNEKTPUYECKUX Toyei. JIMHNKM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHUHAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIJIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopenicTBrE HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIA3JIEKTPUKY B DIIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTr0 TOKA.

DNEKTPOJBIXKYIIAA CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIjiaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOMALUS. DIEKTPOIIN3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii U MPOBOIUMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusza.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, rumnepOosia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE ()YHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJI0O00MEH KMBBIX OPraHU3MOB (BUbI TEILUIONEPEIAaYH, TEIJIOBOE PABHOBECHUE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH U



ra3oB, SJIEKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTHUYECKAs] IUCCOLMAINSA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYrHe), JIBUTaTelb BHYTPEHHEIO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
NOJIY4YEHUS] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIH HPUHTED, AIIEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossuHble  MarHuThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1one. BexkTop MarHUTHOW HWHAYKUUM. [IpuHUIMO Cynepno3uiuu
MarHuTHbBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIUU TI0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOIO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SlBieHue DNEKTPOMArHUTHOW WHAYKOMH. [IOTOK BeEKkTOpa MarHUTHOM
WHIYKIUU. DJEKTPOJBIXKYIAs CUla HWHAYKUHU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnektpuyeckoe moje. IDICKTPOABMXKYIIAs CHJIAa HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJICKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JlenctBre cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
koJiebanuii. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYeCKUMHU U
ANEKTPOMAarHUTHIMU KoJjeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronumx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpPsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE IECKTPUISCKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU AJEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpuU MOCIENOBATENIBHOM COEAMHEHUH PE3UCTOPa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb TUHUY 3JIEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HUccnenoBaHnne TEpEeMEHHOT0 TOKa B LEMA HU3  MOCJIEA0BATEIIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoit BoiiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[lIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus M MPETOMIICHUS] MEXaHHYECKUX BOJIH.

Hab6mronenune natepdepennnu n qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4aCTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Tudpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBINA IMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB Oenoro ceera. LIBer.

CoOupatonie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bL. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenpl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOEHUWS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzamnus cBera.

TexHrueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIIEHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinu cBera.

Hab6mronenune nudpaxium ceera.

Halnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokasaress NpesioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTUS
ITOKOS.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPIust
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiHmrerHa s goroaddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnoriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOMicTBa yacTtull. Bosnbl ge bpoitns. KopnyckylisipHO-BOIHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnaa. [amma-
U3JIydeHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoGiaeMbl U TEPCHIEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

HccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConnHeyHas cucrema.

Connne. ConHewHass akTUBHOCTh. Mctounumk sHeprur CoJjiHIIA U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE3IBI TJIABHOM ITOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoItonMU CoJiHIA U
3BE3. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PenmkToBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpE/IeNICHUs MOJI0KEHNS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

O06o0maromniee NOBTOPEeHUE

Ponb Qu3uku w0 acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COIIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MAaTE€MAaTHKH,
OMoNOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rurnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUE TUIOIAIU TIIOCKUX (GUryp u o0beMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoJe, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJIN3.



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

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEepaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pusnuka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOIKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCSd PYKOBOIACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHUYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AECSATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (pU3nUecKoil HayKe;



5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHMSA:

c(hOpPMHPOBAHHOCTh JKOJOTHUECKONW KYJIBTYPBI, OCO3HAHHE TJIOOAIHHOTO
XapakKTepa KOJOTHUUECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKONW HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYHD U HCCIEI0BaTEIIbCKYIO
JeATeIbHOCTh MHANBUIYaIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3oBble 1ornueckue aAecTBu:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e JACSITEIBHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH UX
JOCTHKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUs MPOOJEeMbl ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaIbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJETh HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a/ilady (HU3UYECKOTO COJACpNKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMSI;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] MH(POpManuu (PU3HUYECKOTO COJACPKAHMS W3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNi0 MHPOPMAUU pPa3IMYHBIX BUIOB U (popm
pEeCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad  C CcoOMofeHNEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, pPECcypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAHUSA B PA3IUYHBIX (opMarax c
y4€TOM HazHayeHUsI HTHPOPMAIIUHU U LEIEBON ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHHKATHBHBIE YHHBePcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PM3UKHU M BO BHEYPOUHOH JEATEITHLHOCTH,
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIWUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh W HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJAa MU KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIbHOCTh B 00JACTH
GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KAYECTBEHHBIX
3aJ1a4, TUTaH BBITMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacupsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO DSPYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

WCITIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIIEHKU CUTYyallu, BEIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH pEUICHUS MO HX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEeHThl APYrMX TMpH aHallM3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPILICHCTBYETCS HIMOIIMOHAILHBIN UHTEJICKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH H
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CITIOCOOHOCTh MMOHUMATh AMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax pojib M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, XKUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 3a71a4;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWUKH, MOJICKYJISPHO-KUMHETUYECKOW TEOPHUM CTPOCHHUS BEUIECTBA U



ANEKTPOJUHAMUKHN:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3aumMojecTeue Tenl, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMa TEJl TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBecHEe, WCIApPCHHUE, KOHJCHCAIWS, IUIABJICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHUSA Ta3a B HM30MpOolieccax,
AIIEKTPU3AIIUS TEJ, B3aUMOJICHCTBUE 3aPSIOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3UYCCKUE BEITMUWHBI:
KOOpJIMHATA, TYyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHUUecKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWW TPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YeMBIX BEIHYHMH, WX O0O3HAYCHUS M CIWHHIIB,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh W3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasT SHEPTUs XaOTHYECCKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, padbora Tasa,
KOO (PHUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHWUs W EAWHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINC JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUUHAM;

OINMHMCHIBATh U3YUYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUIN 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIINATIOB,;
pY ONHWCAHWKM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJTMYHMHY C APYTUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsr HetoTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOro 3apsiga, 3akoH KylloHa, TpU ATOM pa3inyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBITMIOJHATh AKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, IPU ITOM
dbopmynupoBarh MpoblieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKMMH  BEJIMYMHAMH  C
WCIIOJIB30BAaHUEM TMPSMBIX M3MEPEHHUH, NPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UUYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS,

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIIEOBAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEAJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTUYECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHMM C ONOPOM Ha WM3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJady  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
U TIPENICTABJICHUS YICOHOW U HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOILEH CpelIe;



paboTarb B TpYyIINE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbL, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM ITPOOIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHMKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOI KapTUHBI MUDA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHbII NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO fJpa MpU pPEUIEHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBHUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUUSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3ALMS  CBETa, JUCHEpCUs  CBETa,
dbotoanexTpudeckuit 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  TPOBOAUMOCTh  PA3IMUHBIX  Cpela) |

AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3YSd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsii M CWJa TOKa B MpOIEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTHYECKas CUJia JIMH3BI, MPU ONHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W E€IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYNHAMM;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBICHUA W MPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODUHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
IPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MpPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYHIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIWYUH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MUYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMUHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIEeHUs, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBHOCTD
HOJIy4YEHHOTr0 3Hau€HUs (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  IMpPU  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATU3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSACHATh NPUHIUIBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHuH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHme C BBHIMNOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa LOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritica 0 : https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammia ? I https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 8 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no paszneny 23
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmnoreka [JOK
2 1
3 OCHOREI TEpMOHHAMIKIL ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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

Paznen 4. JIEKTPOJAUHAMUKA

18

bubmunoreka [JOK
41 JeKTpOCTaTHKA ? https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnid TOK. TOku B bubnmoreka [JOK
4.2 14
pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 23
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 ) bubnuorexa [JOK
' AHAYKIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 10 1 bubnnoreka [JOK
' KoJIe0anus https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE bubnnorexka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2:3 Orrika 12 ! 2 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 27
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 bubnuorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [JOK
4.1 7
DIIEeMEHTHI KBAHTOBOW OITHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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
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4.3 ATOMHOE PO

Utoro no pazgeny

16

https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pazgeny 7
Pasznen 6 OBOBUHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee TOBTOPEHHE 2 Et?f:?;ri?:;(sigg/gfmwh
Hroro no pazueny 2
Ha3Banue MmoayJist
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®dusnka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?};)HapHIfﬂ 1 bubmorexa HOK

e A 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢usuku B

) (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B 06.09.2024 = https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
newxenus. [lepemenienue, CKOpocTsb, 11.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMONIMHETHOE 1 bubnnorexa [JOK
JIBIDKEHUE 13.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE | bubnuorexa [IOK
JIBYOKCHUE 18.09.2024 = https://m.edsoo.ru/ff0c372¢
KpuBonuneiinoe qBUXKEHNUE.

6 JIBU>KeHue MaTeprualibHONM TOYKH IO 1 bubmorexa HOK

P 20.09.2024  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

7 CBoOonHOe majieHne. Y cCKopeHue 1 bubnuorexa [JOK
CBOOOAHOTO MAJACHUS 25.09.2024  https://m.edsoo.ru/ff0c39cc

8 KonTtponbnas pabota mo teme 1 1



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/ff0c3ada
https://m.edsoo.ru/ff0c39cc

"Kunematuka" 27.09.2024
[Tpuniun oTHocuTenbHOCTH ["anues.
9 HuepuuanbHbie CUCTEMBI OTCUETA bubmmorexa [TOK
P . ' 02.10.2024 = https://m.edsoo.ru/ff0c3be8
IIepssiit 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
10 cynepno3uiuu cuil. Bropoit 3akon bubmorexa HOK
THEP B ' P . 04.10.2024  https://m.edsoo.ru/ff0c3be8
HreloToHa 17151 MaTepuanbHON TOUKU

1 Tperuii 3akon HproToHa 1151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK 09.10.2024 = https://m.edsoo.ru/ff0c3be8

12 Pemenue 3agau o teme "3aKoHbI
HproTona" 11.10.2024

13 3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnnoreka [JOK
TSAKECTHU. 16.10.2024  https://m.edsoo.ru/ff0c3d00

14 I1

epBasi KOCMUYECKasi CKOPOCTh 18.10.2024

15 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena 23.10.2024  https://m.edsoo.ru/ff0c3el8
Cuina tpenus. KoadduumeHt tpenus.

16 Cuia CI(:H OTI/IBJIeI({bI/I(I:{ rIIl )51 BI/IieHI/II/I bubmmorexa [TOK

P pA 25.10.2024  https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH HJIU Ta3e
JlaGopatopHas pabota " M3yueHue

17
JBUKEHMS TEJIa 110 OKPY>KHOCTH" 06.11.2024
NMiynsc MaTepraibHON TOYKH,

18 CHCTEMbI MaTEPUATIbHBIX TOYCK. bubmuorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs 08.11.2024  https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE

19 Pemenue 3amau mo reme "Nmiysbe
Tena" 13.11.2024



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/ff0c43d6

20

PabGoTa 1 MOIIHOCTB CHJIBI.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
W3MEHEHUU KHHETUYECKOW SHEPTUN

15.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

21

ITorennmaneHas 3HEPrHUsl.
[TorennumanbHast 3HEPTUS yIPYTro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbHas SHEPrUs Tena BOIU3U
MOBEPXHOCTU 3EMIIH

20.11.2024

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

22

23

24

IloTenuuanbHble U HEMOTEHIIUAJILHBIE
cuibl. CBsA3b pabOThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHast pabota
«HccnenoBanue cBs3H pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYEeCKOHN SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

IToctynarenbHOE M BpamiaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenTt cunsl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO TEA

22.11.2024

27.11.2024

29.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

25

KonTponbhas pabota no teme
«/lunamuka. 3aKOHbBI COXpaHEHUS B
MEXaHUKE»

04.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

26

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE

06.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

newkenue. Auddysus

27

28

29

Macca monekyin. KonudectBo
BemectBa. [locTtostHHas ABoraapo

XapaxkTtep JBUKECHUS U
B3aMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

HUneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

11.12.2024

13.12.2024

18.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

30

TennoBoe paBHOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remneparyp
Ienascus

20.12.2024

31

32

33

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON YHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 razay

25.12.2024

27.12.2024

10.01.2025

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

34

N3onporiecchl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNue

15.01.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

35

36

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAKHOCTh BO3/1yxa. HachIeHHbIN
nap

TBépnoe teno. Kpucramimueckue n

17.01.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c64d8

amop(HbIe Tena. AHU30TPOIHUS 22.01.2025  https://m.edsoo.ru/ff0c6510
CBOWCTB KpHUCTaIOB. JKuakue
Kkpuctayyibl. CoBpeMeHHbIE
MaTepuabl
BnyTtpeHnHss sHeprus
37 TEPMOJIMHAMUYECKON CUCTEMBI U bubmuorexa [JOK
criocoObI e€ n3meHnenus. Pabora B 24.01.2025  https://m.edsoo.ru/ff0c5952
TEPMOJMHAMHUKE.
38 KonnuecTBo TENMnoThl. YpaBHEHNE bubnunoreka [JOK
TEIUIOBOTO OajaHca. 29.01.2025 | https://m.edsoo.ru/ff0c5¢36
19 [lepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnnoreka [JOK
NIPUMEHEHUE K U30IIpoLIEccCaM 31.01.2025 @ https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs mporieccos B
40 npupoae. Bropoii 3akoH bubmorexa LHOK
PHPOAE- P 05.02.2025 | https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
41 ITpunnun nevictBus u KII/I TermoBoi bu6mmoreka [IOK
Mmaruabl. Hukn Kapao 07.02.2025  https://m.edsoo.ru/ff0c600a
4 O6o6maromuit ypok «MomnekynsipHas bubnnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 12.02.2025 = https://m.edso0o.ru/ff0c6938
KonTponbHas pabota mo Teme
43 «MonexkynspHas ¢puznka. OCHOBBI bubmmorexa [OK
YIp ' 14.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
OnexTpu3anus Teq. JNeKTPUIeCKuit
44 3apsii. 3aKOH COXpaHEHUs bubmorexa HOK
Pt P 19.02.2025 | https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsija.
B3aumoneiicTBue 3aps1oB. 3akoH
45 Kynona. To4euHblil 3JIEKTPUUECKUI bubmorexa HOK
Y ) P 21.02.2025  https://m.edsoo.ru/ff0c6cesd

3apsi



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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46

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHuun cynepno3uuuu
ANIEKTPUYECKUX Moje. JInnuu
HANPSKEHHOCTH

26.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

47

Pemenne 3amad mo Teme
"B3aumMopeiicTBre 3apsI0B.
HanpsikeHHOCT 3JIEKTPUYECKOTO
mmoJis"

28.02.2025

48

HpOBO}IHI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)J'ICKTpI/I‘IGCKaﬂ IMPOHUIIACMOCTDb

05.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

49

50

Pabota cun 3eKTpoCcTaTHIeCKOro
o, Ilorennman. PasHocth
MOTEHIMAJIOB

Pemenne 3amaa mo teme "[loTeHnman.
PasnocTs nmorennuaion"

07.03.2025

12.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6100

51

OnekrpoéMkocTs. Konnencatop

14.03.2025

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

52

53

54

DNEeKTPOEMKOCTD MIIOCKOTO
KOH/IeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJIEeHCaTopa

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTKa Ienu

HOCJ’ICI[OB&TCJIBHOC, napaJijieJIbHOC,
CMCIIaHHOC COCAMHCHUC

0.5

19.03.2025

21.03.2025

02.04.2025

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

npoBoaHHUKOB. JlaboparopHas pabota
«M3yueHne CMEIaHHOTO COCAUHEHHUS
PE3HUCTOPOBY

55

Pemenne 3agau mo teme "3axkod Oma
JUTSl y4acCTKa LIETIH.
[TocnenoBarensHOE, MapaiiesibHOE U
CMeEIIaHHOE COSIUHEHNE
MPOBOHUKOB"

04.04.2025

56

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 TOTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

Pemenue 3amay nmo reme "Padora u
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA.
3akon Oma i nojaHou enu"”

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

09.04.2025

11.04.2025

16.04.2025

18.04.2025

23.04.2025

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

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

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAuMocThs. CBOMCTBa
p—n-niepexona.
[TomynpoBoAHUKOBBIE TPUOOPHI

25.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DIIEKTPUUECKHUI TOK B paCTBOpax U

6 paciuiaBax 3JE€KTPOJIMTOB. | bubnmoreka [JOK
DJIEKTPOJIUTUYECKAS AUCCOIUALIMS. 30.04.2025 @ https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnIn3
DNIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEILHBIN pa3psl. 07.05.2025 | https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKU 14.05.2025 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMUKAY 16.05.2025  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«9nexkrpocraruka. [locTtosHHbIN

66 3JIEKTPUYECKUN TOK. TOKHU B | bubnnoreka [JOK
pasnuuHbIX cpenax» /Beepoccutickas 21.05.2025  https://m.edsoo.ru/ff0c8a8a
poBepoYHasi paboTa Mpu MPOBEICHUN
Ha OyMa)>XHOM HOCHUTENEe

67 PesepBHblit ypok. O6o0maronuii ypok 1 bubnuorexa [IOK
no teMam 10 knacca 23.05.2025 | https://m.edsoo.ru/ff0c8c56

63 PesepsHbliil ypok. Torosas 1 bubnnorexka [JOK
KOHTpOJIbHAs paboTa 26.05.2025  https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Konrpoannere  TIpaxTuteckue U3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[TocTOsIHHBIE MATHUTHI U X

1 B3auMoJiericTBUEe. MaruuTHoe I10JI€E. 1 bu6nmorexa LIOK
BexTop MarHuTHOM MHIYKIUH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWH
MarauTtHoe 1nosie nNpoBOAHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
B3aumoneiicTBre NpOBOTHUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnmnorexka HOK
MarHUTHOTO I10JIs KaTYIIKH C TOKOM» 10.09.2024  https://m.edsoo.ru/ff0c98fe

4 JlelicTBE MarHUTHOTO TTOJIS Ha | bubmuoreka [{OK
NpOBOAHMK ¢ TokoM. Cuiia Amnepa. 12.09.2024  https://m.edsoo.ru/ff0c9ac0
JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYUTYIOCS 3apsyKEHHYIO YaCTHILY. | bubnuoreka [IOK
Cua Jlopenna. PaGota cutbt 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIus. [loTok

6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON 19.09.2024
nHaykuu Gapanes

- JlaGoparopHas paboTa 1 1 bu6muoreka [JOK
«HccnenoBanue sBICHUS 24.09.2024  https://m.edsoo.ru/ff0cal50



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

3HeKTpOMaFHHTHOﬁ UHAYKIUH

10

11

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J{C caMOMHAYKIINH.
DHeprus MAarHUTHOTO TIOJIS KaTYIITKA
C TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckne ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
JIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»
KonTponbhas pabota nmo Teme
«MarauTHoe more.
DNEeKTPOMAarHUTHAST WHIYKIIHS

26.09.2024

01.10.2024

03.10.2024

08.10.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[TpeBparenue sHeprun

10.10.2024

bubmnoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHast pabota «OrnpeneneHue
YCKOPEHHUsI CBOOOTHOTO TIa/ICHUS

15.10.2024

14

[IpencraBnenue o 3aTyxXarONUUX
Kosie0aHusX. BoIHYKIeHHBIE
MexaHu4vecKue Kojieoanus. Pesonanc.
BI)IHY)K)IGHHBIe BHGKTpOMaFHI/ITHBIe
KoaeOaHus

17.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbb86

15

Konebatenbublit KoHTYp. CBOOOIHBIE

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb&820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820

SJICKTPOMArduTHBIC KoJieOaHus B
nacaJlbHOM KoJie0aTeIbHOM KOHTYPC€.
AmnHanorus MECXKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMHA KoJIEOaHUSIMU

22.10.2024

16

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B UACAJIbHOM
K0JIeOATEITbHOM KOHTYpE

24.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYECHHUE CUIIBI TOKA U
HaIpsKEHUs

05.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

KonneHcarop u kaTymka B Lenu
MEPEMEHHOT0 TOKa

YCTpolCTBO U IPaKTUYECKOE
IIPUMEHEHHUE DJIEKTPUUECKOIO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH JJIEKTpoIiepesad

Tpancdopmarop. [Ipoussozactso,
nepeaaya u notpediieHue
JJIEKTPUYECKON SHEPTUU

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnonszoBanus
AIIEKTPOIHEPTUU B OBCETHEBHON
KHU3HU

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocThb pacnpoCTpaHEHHS U JUIMHA

07.11.2024

12.11.2024

14.11.2024

19.11.2024

21.11.2024

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

BOJIHBI. HOHGpG‘-IHBIG " IpOAOJILHBIC
BOJIHBI

3 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa 26.11.2024  https://m.edsoo.ru/ff0cccOc
24 DJIEKTPOMAarHUTHBIE BOJIHBI, UX bubnunoreka LIOK
CBOMCTBA U CKOPOCTb. 28.11.2024 |  https://m.edsoo.ru/ff0ccfe0
[IpuHUUIBI paIuOCBS3U U
25 TeJNeBUIeHUs. Pa3BuTHe CpeCcTB 03.12.2024
cBs3u. Paguonoxarnus
26 KonTtponsHas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 05.12.2024 = https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHHe
7 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [IOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd 10.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
28 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. 12.12.2024 = https://m.edsoo.ru/ff0cd4e0
M300paXeHHI B IMIIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
79 BHYTpEeHHEe oTpaxkeHue. [Ipenenbublil bubnmnoreka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO 17.12.2024  https://m.edsoo.ru/ff0cd7f6
OTpa)KE€HUs
30 JlabopaTtopHas pabota «3mepeHue bubnuotexa [JOK
[0Ka3aTelis NPEeJIOMIICHHS CTEKIIA 19.12.2024  https://m.edsoo.ru/ff0cd67a
31 JIunzel. [TocTpoenune n3obpaxkeHuii B bubnmnoreka [JOK
JIAH3E. 24.12.2024  https://m.edsoo.ru/ff0cddle
30 dopMyna TOHKOU JINH3BI.
YBenuyeHue JuH3bl 26.12.2024



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

JHucniepcust ceera. CIIOXKHBINH cOCTaB

33
Oenoro cBera. LIBer. 09.01.2025
Hurepdepenniust MexaHUYECKUX BOJTH
34 u CBGE;b IE)IeK:To ble MPUMEHEHUS bubmmorexa [JOK
) P P 14.01.2025  https://m.edsoo.ru/ff0ced22
UHTEpEpEeHITNH
35 Hudpakmus ceera. JudpakimonHas
peuieTka 16.01.2025
36 JlaGopaTopHas paborta «3mepeHue
JUIAHBI CBETOBOM BOJIH3EDY 21.01.2025
37 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipu3zanus ceeta 23.01.2025  https://m.edsoo.ru/ff0cf02e
13 Buasl uznyuennii. [llkana
3JIEKTPOMArHUTHBIX BOJIH 28.01.2025
['paHUIIBI TPUMEHUMOCTH
39 KJIaccu4yecKkor MexaHuku. [locTynarsl bubnmnorexka HOK
CIIeLIMaTIbHON TEOPUU 30.01.2025  https://m.edsoo.ru/ff0ct862
OTHOCHUTEIIbHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
40 3aMe/yIeHre BpEMEHH U COKpallleHue brbmmorexa [TOK
! P path 04.02.2025  https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN
41 yacTullbl. CBSI3b MacChl C YHEPTUEN U buommorexa [IOK
HEL P 06.02.2025  https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
KontponbHas padora «OnTuka.
42 OCHOBHI CTICTIHATBHOU TEOPUH bubmmorexa [IOK
B P 11.02.2025  https:/m.edsoo.ru/fOcf6£0
OTHOCHUTEIIEHOCTH»
43 ®oronsl. opmyna [Inanka. Sneprus bu6muoreka [JOK
U UMIYJIbC POTOHA 13.02.2025  https://m.edsoo.ru/ff0cfel6



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

OTKpBITHE U HCCIEA0BaHUE

bubnunoreka LIOK
44 .0 A.T.
$ororerra. OmbITel 18.02.2025  https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHUE
45 3ﬁHLHTC§H3, l[ﬂqi)l(b(bOToa(b(i@)eKTa bubmorexa HOK
) 20.02.2025  https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
JaBnenne ceera. Onbrtel I1. H.
46 JlebeneBa. Xumuueckoe AeMCTBUE bubmmorexa [JOK
e 8 25.02.2025  https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTpoicTBa u
47 MPAKTUYECKOE IPUMEHEHHE:
dboTo31eMEeHT, GOTOIATIUHK, 27.02.2025
COJTHEYHast OaTapesi, CBETO IO/
43 Pemenue 3aga4 no teme «JE€MEHTHI bubnuorexa [IOK
KBAHTOBOU ONTHUKI) 04.03.2025  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
49 Pezepdopna o paccesHHIO 0-4aCcTHIL bubmmorera OK
pOOP P ’ 06.03.2025  https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubnmorexa LIOK
50 IT b
OCTYIATHE Hopa 11.03.2025  https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB
51 IIPY [IEPEXOJIE ATOMA C OJJTHOTO bubmuoteka [IOK
YPOBHSI SHEpruu Ha Apyrou. Buabl 13.03.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousHOBBIE CBOMCTBa yacTull. BosHbI
5) ne bpoins. KopnyckynspHo- bu6muoreka [IOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U 18.03.2025  https://m.edsoo.ru/ff0d0ca8

BBIHYKJICHHOC U3JTYUCHUC



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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53

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto
COCTaBa Pa/IMOAKTUBHOTO U3ITYYCHUS

20.03.2025

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

54

CsaoticTBa anbda-, 6era-, ramma-
u3llydeHus. BiausHue
pPaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

01.04.2025

55

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-n3nyyenue

03.04.2025

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

56

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peakrtop. [Ipo6iieMbl, TEPCIIEKTHBBI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
SHEPTEeTUKHU

08.04.2025

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

57

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. Meto el HaOIIOIEHUS U
pETUCTpALIMK JIEMEHTAPHBIX YACTHIL.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3auMoJicicTBUA. EnUHCTBO
bu3NYECKON KapTUHBI MUPAY

10.04.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

58

59

KonTponbnas pabota "KBanroBas
¢buzuka"

Oransl pa3BUTUS aCTPOHOMUMU.
[IpuxiagHoe 1 MUPOBO33pPEHUYECKOE
3HA4YE€HHE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/IbI, IIJIAHETHI, MX BUIUMOE

15.04.2025

17.04.2025



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

nemxkenne. ConHeyHas cUCTEMa

60

61

62

63

64

Counune. ConHeunast akTUBHOCTb.
Ncrounuk sHeprun ConHua 1 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI IIIaBHOU
noclneaA0BaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEACTABJICHUS O IPOUCXOKIACHUH U
sBostonnu CosHIa U 3BE3]

Mineunsiii [1yTe — Hamma ['anaktuxa.
ITonoxenue u apmxenne CoaHIA B
lanaktuke. ['anaktuku. Y€pHbie
JIBIPBI B sIAPAaX rajJakTHK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbioro B3peIiBa.
PenukroBoe uznyuenue.
MertaranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

22.04.2025

24.04.2025

29.04.2025

06.05.2025

13.05.2025

65

66

67

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois puszuku n
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeoBeKa

Ob6o6maromuit ypok. Posib
¢dusmueckoit Teopun B

15.05.2025

20.05.2025

22.05.2025




(dbopMUPOBAHUH TIPEIICTABICHHIA O
buznyecKkoil kKapTuHe MUpa

Ob6o6maromuii ypok. Mecto

68 ¢du3nvecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX MPEJCTABICHUN O IIPUPOEC

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0iectBo «M31aTeancTBO
«IIpocBenieHue»

PeivkeBuy A.I1. Coopauk 3amau o pusuke. 10-11 xnaccs.-M.: Ipoda, 2007.

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

®dusuka, 10 knacc/Mskumes I'.4., Byxosies b.b., Corckuit H.H. uza.
"IIpoceemenne"

®dusmka, 11 knacc/Mskumes I'.5., bByxosues b.b., Hapyrua B.M. u3n.
"IIpocBemienue".

PeivkeBuu A.I1. Coopnuk 3amau o pusuke. 10-11 xnaces.-M.: Ipoda, 2007.
Tunosble sk3aMeHaImonHbie BapuanTsl. EI'3-2023/mox pen. M.IO.

JemunoBoii. — M.: HaninonansHoe oopazoBanue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
1. http://www.metod-kopilka.ru Meroaudeckasi Konuiaka

2. http://school-collection.edu.ru Exunas kosnekmus u@poBbix



00pa3oBaTEILHBIX PECYPCOB.
3. https://m.edsoo.ru
4. Y4eOHbIe IEMOHCTPAINH 110 BCEMY KypCy (GU3UKH CTapIIIeH IIKOJIBI C

noaApoOHbIMU KoMMeHTapusMu. DVD nuck.6 UMI] Apcenan obpa3oBanusl,

2012



