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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpefHero oéiiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUM U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMbI, MPEIACTABICHHBIX B
OI'OC COO, a Takxke ¢ yu€rom denepaabHOM pabouel MporpaMMbl BOCHHUTAHUS U KOHIICMIMU MPENOJaBaHUS




yueOHoro npenmMera «dusuka» B 00pazoBaTelbHBIX Opranu3aunusax Poccuiickoit denepaiuu, peanu3yonmx OCHOBHbIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (U3MKE HampaBiieHO Ha (OpMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaromuxcst 10-11 kiaccoB npu 0o0ydeHHH UxX ¢u3KMKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBaHusiM DOI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
NpEeAMETHBIM W METAlpPEAMETHBIM pe3yibTaTaM OOyYeHHMs, a TaKKe YYHUTBIBAET HEOOXOAUMOCTb peaju3aluu
MEXIPEAMETHBIX CBA3EH (PU3MKU C eCTeCTBEHHO-HAyYHBIMH y4eOHBIMU IpeaMeTamu. B Hell onpenensioTcss OCHOBHBIE
Hesad u3ydyeHus (U3MKUM Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs, IJIAHUPYEMbIE pEe3yJbTaThl OCBOEHUS Kypca
(U3MKH: TUYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3nKe BKIIOYAET:

e IUIAHUPYEMBIC PE3yJIbTAThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B TOM YHCIIE TPEIMETHBIEC PE3yIbTaThI

10 T0/1aM 00yUYeHUS;

e cogepxaHue yueOHoro npeamera «dusnkay mno rogam o0ydeHus.

®du3rka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyNas B KaueCTBE y4eOHOro IMpeaMeTa B ILIKOJIE,
BHOCUT CYILECTBEHHbIH BKJaJ B CHUCTEMY 3HaHUH 00 okpyxatouiemM wmupe. lIkonapHbBIl Kypc QUMK —
CUCTEMOOOpa3yIoIMiA Il €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKaT B
OCHOBE TMIPOIIECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, Ouonorueit, ¢usznueckoir reorpadueid W aCTPOHOMUEH.
Hcnonp30BaHne M aKTMBHOE NPUMEHEHUE (U3NYECKUX 3HAHMN ONpEeNseT XapakTep U pPa3BUTHE Pa3zHOOOPA3HBIX
TEXHOJIOTUNA B c(epe SHEepPreTuKkH, TPAHCIOpPTa, OCBOCHHUS KOCMOCA, MOJIYYEHHUsS HOBBIX MAaTE€pUaloOB C 3aJaHHBIMU
CBOMCTBaMHU U Apyrux. M3ydeHne (pu3Mky BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa o0ydaromuxcs, B GopMUpoBaHHE YMEHUN MPUMEHATh HAYYHBIH METO]] TO3HAHUS MPU BBHIIIOJHEHUN UMH YUEOHBIX
HWCCJIETOBAHMI.

B ocHOBy kypca Qu3uMKM Ui ypOBHSI CPEJHEro 00Iero oOpa3oBaHMs IOJOXKEH psAa HUIEH, KOTOPbIE MOKHO
paccMaTpuBaTh Kak MPUHIUIBI €70 TOCTPOCHMUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBIASETCS JIOTHUECKH 3aBEPILIEHHBIM, OH COACPKUT MaTepuai us3
BCEX pa3/esioB (PM3MKH, BKIIOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKHU.



Hoes zenepanusayuu. B cOOTBETCTBUU € HEW maTepuan Kypca GU3MKH OObEAMHEH BOKPYT (PU3NYECKUX TEOPHIA.
Benymum B kypce siBnsieTcs: GopMUPOBaHUE PEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanoyaraeT UCIoJb30BaHNE T'YMaHUTApHOIO MOTeHLMaNa PU3NYECKON
HayKH, OCMBICIICHHE CBSI3M pa3BUTUS (U3UKM C pPa3BUTHEM OOILIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonoti nanpasaennocmu. Kypc pusuku npeanonaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX H
TEXHOJIOTMUECKUX MPUIOKEHUIN U3yUEeHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MoCpeCTBOM BBEACHUS 3JIEMEHTOB COJIEP)KaHHUs, MOCBSIIEHHBIX SKOJIOTMUECKUM
npobsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHMM, a Takke 00CYKJeHUs MmpodseM
PalMOHAIBHOTO MPUPOOTOIB30BAHMS U 3KOJIOTHYECKOW 0€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (U3UMKH Ha YpOBHE CpEeIHEro o0Iero oopa3oBaHUs SBISAIOTCA (PU3UUECKHUE
Teopuu ((popMUpOBaHUE TPEICTABICHUNA O CTPYKType MOCTPOCHHUS (PU3MUECKOW Teopuu, posd (pyHAaAMEHTaIbHBIX
3aKOHOB M IIPUHILIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPUH, JIJIsl OITUCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOLIECCOB).

CHCTEeMHO-AESATENbHOCTHBIM MOAX0A B Kypce (HU3MKM pealu3yercs INpekIe BCEro 3a CU€T OpraHu3alnuu
HKCIIEPUMEHTAJIBLHON JesTeNbHOCTH oOyvaromuxcs. [[ins 0a3oBoro ypoBHs Kypca (U3MKH — 3TO HCIOJIb30BaHHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B MpOrpaMMe Mo (pU3HKE
00OBEIMHEHBI B OOIIMNA CIIUCOK YYEHUYECKHX MPAKTUUECKUX padoT. BeljeneHne B yka3aHHOM MepedyHe JJabopaTOpHbIX
paboT, IPOBOJUMBIX JUIsl KOHTPOJISI U OLEHKH, OCYILECTBISIETCA YYaCTHUKaMU 00pa30BaTENbHOIO MPOLecca UCXO0s U3
0COOEHHOCTEN TUIAHUPOBAaHUA U OCHAIlleHUs KabuHeTa (pusuku. [Ipu 3ToM obecnieunBaeTcsi oBlIaeHHE O0yYAIOIIMMUCS
YMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonblioe BHUMaHuE yAENseTcsl PElICHUI0 PACUETHBIX M KaueCTBEHHBIX 3aaad. [Ipu aToM nns pacué€rHbIX 3aaay
OPUOPUTETOM SIBJIAIOTCS 33Jaud C SBHO 3aJaHHON (PU3MYECKON MOJENbIO, MO3BOJSIOINIMNE NPUMEHSATh H3yYECHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KAaK M3 OJHOTO pas3jesia Kypca, TaK W UHTErpupysl 3HaHUS M3 pa3HbIX pasgenon. s
KayeCTBEHHBIX 3aJ[au MPUOPUTETOM SBIIAIOTCA 33JaHUS Ha OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SIBJICHUM U MPOIIECCOB



B OKpYXalolel >XuW3HM, TpeOyromme BbIOOpa (U3WYECKOW MOJENU Ui CHUTyallMd MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa.
B cootBerctBuu ¢ TpedboBanusamu GI'OC COO k MaTeprallbHO-TEXHUUECKOMY 00CCIIEUEHUI0 YISOHOTO mpoliecca
0a30BBI YpOBEHb Kypca (U3MKM Ha YpOBHE CpEIHEro oOLero oOpa3oBaHUs JOJDKEH M3y4yaThCsl B YCIOBUSX
NpeaIMETHOrO0 KaOuHeTa (DU3WKU WU B YCJIOBUSAX HMHTETPHPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabunere pU3MKU JOJKHO OBITH HEOOXOAMMOE J1A00PATOPHOE 000PYIOBAHUE /7Sl BHIMOJIHEHUS! YKa3aHHBIX B
nporpamme 1o (GU3MNKe YYeHHUECKUX MPAaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pYI0BaHHE.
JleMOHCTpalMoHHOE 000pyJ0BaHHE (POPMHUPYETCSI B COOTBETCTBUU C IPUHLIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U
o0ecneunBaeT MOCTAHOBKY INEPEUYUCIICHHBIX B MPOrpaMMe MO (PU3MKE KIIFOUEBBIX NEMOHCTpALMi JUIs MCCIEAO0BAaHUS
M3y4aeMbIX SIBICHUI U MPOLIECCOB, SMITUPHUECKUX U (PyHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JIaGopatopHoe 000OpyAOBaHHE AN YYCHHUECKHX IPAKTUYECKUX pPadoT (opMupyeTcs B BHUAEC TEMaTHUECKUX
KOMIUIEKTOB M oOOecledynBaeTcsi B pacdére OJHOr0 KOMIUIEKTa Ha JBYX oOyuaromuxcs. TeMaTndeckue KOMILIEKTHI
1a00paTOPHOTo 0O0PYIOBaHMSI JOJKHBI ObITh MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX
puOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE ITU(POBBIX TaOOPATOPHIA.
OCHOBHBIMU LEJISIMU U3yY€HUSI PU3UKHU B 00LIEM 00pa30BAHUHU SBIISIFOTCS:
e (QopmMupoBaHHE HHTEpEca U CTPEMJICHUS OOYyYaloUIMXCAd K HAyYHOMY HU3YYECHHUIO MPHUPOABI, Pa3BUTHE UX
UHTEJJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* pa3BUTHE INPEACTABICHUI O HAYYHOM METOJIE€ MO3HAHUS M (POPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOIIEHUS K
OKPYKaIOIINUM SIBIICHUSIM;

e (QopMupOBaHHWE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3ylbTaTa HW3Y4YeHHS OCHOB CTPOCHHUS MAaTepUud W
(byHIaMEHTAIbHBIX 3aKOHOB (DHU3HKU;

e (QopmupoBaHue yMEHH OOBSACHATH SIBJIECHUS C MHCIOJNb30BAHMEM (U3NYECKUX 3HAHUH U HAy4HbIX
JI0Ka3aTeNIbCTB;

e (QopmMupoBaHWE TPEACTABICHUH O ponu (U3UKK [ Pa3BUTHS JPYTHMX E€CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTHH.

JlocTrkeHne 3THUX 1Lieieil 00ecrneuynBaeTCsl pellieHneM CIeAyIOIUX 3a1au B Ipoliecce U3yueHus Kypca GU3MKHU Ha
YPOBHE CpeaHero oo1ero o0pa3zoBaHus:



OpUOOpPETEHHE CHCTEMbl 3HAHMM 00 OO0MMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIIOYAS
MEXaHUKY, MOJIEKYJIAPHYIO PU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(PU3UKH;
(¢opMupoBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS Ui OOBSICHEHUS (PU3NUECKUX SIBICHUN B MPUPOJE
Y JUIS IPUHATHUS TPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON KU3HH;

OCBOEGHHME CIOCOOOB pEIIEHUs pa3IWYyHbIX 3aJad C SBHO 3aJlaHHOM (DU3MYECKON MOJeblo, 3ajad,
10/Ipa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JJaHue (PU3UUECKON MOJENH, aIEKBAaTHOM YCIOBHUAM 3a]1a4H;
NOHUMaHuEe (U3MUECKUX OCHOB U TPUHLUIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U TEXHOJOTMUYECKUX
IIPOLIECCOB, UX BIIMSIHUS Ha OKPYXKAIOLLYI0 CPELY;

OBJIaJICHHE METOJIJaMU CaMOCTOSATEIBHOIO TUIAHUPOBAHUSA U MPOBEIEHUS (PU3NUECKUX IKCIEPUMEHTOB, aHAIN3a
U MHTEpIpeTaluy HHGOpMaUK, ONPEAEIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pPe3yJIbTaTa;

CO3/IaHUE YCIIOBHM JJIsl Pa3BUTHSI YMEHHUI ITPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKON AEATEIBbHOCTH.

Ha uzyuenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CpeaHEro o0Iero oopazoBanus otBoautcs 136 gacos: B 10
Kjacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemeiii B mporpamMme 1o (U3UMKE TMEPEUCHb JIA0OPAaTOPHBIX M MPAKTUYECKUX pabOT SIBISETCS
PEKOMEHIOBAaHHBIM, YUHUTENb JICJIA€T BLIOOP MPOBEACHUS J1a0OPATOPHBIX pabOT U OMBITOB C YYETOM HHAUBUYaTbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



COJEPXAHME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoze. Hayunple METOAbI TO3HAHUSA OKPYKAOIIETO
mupa. Ponp dkcriepuMeHTa M TEOpMHM B IIPOLECCE IO3HAHUS IIPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue pu3nyecKkux sIBICHUH U npoueccoB. HayuHble runoTessl.
duznyeckre 3aKOHbI U TeOpuu. [ paHULIbI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponps u Mecto ¢usuku B GOpMHUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele U IM(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe OBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAss CKOPOCTH) U
YCKOpPEHHUE MaTepUalbHOM TOUKH, UX MPOEKIMU HA OCH CUCTEMBI KOOPAMHAT.
CrnoxxeHre nepeMeIeHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEIHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, NYTH M IEpPEMELICHHS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHue CBOOOHOTO MaeHUS.

KpuBonuneitnoe nBwkeHue. JIBWKEHHE MaTepUaTbHOM TOYKH IO
OKPY>XHOCTH C TIOCTOSIHHOM 10 MOJYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb,
nuHeHas ckopoctTh. Ilepuon u ydacrora oOpamienus. LleHTpocTpeMurensHoe
YCKOpPEHHUE.

TexHuyeckre YyCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIUJIOMETP,
JBIKEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTepeavn.

Jlemoncmpayuu

Mojenb CHUCTEMBI oTcuéra, WJUTFOCTpaIUsI KMHEMaTUYECKUX
XapaKTePUCTUK JBUKCHUS.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM POCTPAHCTBE.

HaGntonenue nBrkeHusi Tena, OpPOLIEHHOTO MOJl YIJIOM K TOPU3O0HTY H
TOPU30HTANIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie padbomol

N3ydyenne HEpPaBHOMEPHOIO  JBWXKEHUA C  LEJIbI0  ONPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnegoBanne COOTHOLICHUS MEXAY ITyTAMH, MPOWICHHBIMHA TEIOM 3a
IIOCJICIOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHU IPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS LIAPUKA B BA3KON KUIKOCTHU.

N3yuenue aBMxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  orHocutenbHOCTH [anmunes. llepBelii  3axkoH  HeroToHa.
NuepuuanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [punun cynepno3uiuu cui. Bropoi 3akon HeroToHa
JUIS. MaTEpUaIbHON TOUKU. Tpernit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (IOKOs, CKOJIbKECHUS, kadeHus). Cuiia TpeHUsl.
Cyxoe tpenue. Cuita TpeHUS CKOJBKECHUSI U cuia TpeHus mokos. Koaddumment
TpeHud. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TEJIa B )KUIKOCTH WJIM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cwibl OTHOCUTEIBHO OCH BpauieHud. Ilnedo cumbl. YcimoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHEpUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYOIIUX TEJ.

Bropoii 3akon Herotona.

N3mepenue cu.

CrnoxeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehopMaiuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.



VYcioBus paBHOBeCHUs TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydenune nBuxkeHust Opycka no HAKJIOHHOM MIOCKOCTH.

Uccnenosanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT uX JedopMaruu.

HccnegoBanne ycinoBHil paBHOBECHSI TBEPJOIO Tejla, HUMEIOIIETO OCh
BpalleHusl.

Tema 3. 3aKkonwl coxpanenus ¢ mexaHuke

Nmnynbec MatepraibHOM TOYKH (T€a), CUCTEMbl MaTEPUATIbHBIX TOYEK.

I/IMHYJ'IBC CUJIbl U M3MCHCHHC HMIIYJIbCa TCJIA. 3aKoH COXpPaHCHHUA HMIITYJbCA.
PeakTtuBHOE JABUIXKCHHUC.

PaboTa cusibl. MOITHOCTD CHJTBI.

Kunernueckas sHeprus marepuaibHOM Toukd. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTUH.

IToreHumanbHas JHEPrusl. IToreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON mnpykuHbl. IloTeHumanbHas SHeprus Tena  BOIM3U
NOBEPXHOCTHU 3E€MIIH.

[loTeHumanbHple W HENOTeHUWaldbHble  cuibl. CBA3p  pabOTHI
HEMOTEHIMAIBHBIX CWJI C U3MEHEHUEM MEXAaHWYECKOW DHEPIrUHM CUCTEMBI TeEIl.
3aKOH COXPAHEHMS MEXAHUYECKOW SHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpoMCTBAa M NPAKTUYECKOE MPUMEHEHNE: BOJOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHECHMS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamophsie padomoi

N3ydyenue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOILIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasATHUKOB.

UccnenoBanue cBs3u pabOThl CUITBI C U3MEHEHHEM MEXaHUYECKOU SHEPTUun
TE€JIa Ha IIPUMEpE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasznes 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOpUH U HX
OTBITHOE OOOCHOBaHWEe. bpoyHoBckoe aBwkenme. Juddysus. Xapakrep
JBUKEHUST W B3aUMOJICHCTBUS 4YacTHI] BellecTBa. Mojelu CTpOEHHUs Ta30B,



KUIAKOCTEH U TBEPHABIX TET U OOBSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE JTUX
mozeneil. Macca u pazmepbl Mojnekyid. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkana remneparyp
Lenbcus.

Mopgens wuageanpHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOPHUM UJICaJIbHOTO raza. AOCONIOTHAs TeMmrepaTypa Kak mMepa
CpeIHEW KUHETUYECKOM SHEPruM TEIJIOBOIO JBMXKEHMs yacTull rasa. [llkana
TEMIIEpaTyp KenbBuna. I'azoBbIE 3aKOHBI. YpaBHeHue
MenpaeneeBa—Kinaneiipona. 3akon [lanbsToHa. M3omporiecchl B HealbHOM Ta3e ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa.  ['paduueckoe  mpeicTaBiIeHHUE
U30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBaIOLIME AUCKPETHOE CTPOCHHE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbiTel 10 AU Py3UH KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEXXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTpUpPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThl, WUTIOCTPUPYIOIIUE YPaBHEHHE COCTOSHHS WACAIBHOTO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

Onpenenenne Macchl BO3yXa B KJACCHOM KOMHATE HA OCHOBE U3MEPEHHM
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/[yXa B HEH.

UccnenoBanne  3aBUCMMOCTH ~ MEXAY  [apaMeTpaMH  COCTOSIHUS
pPa3peKEHHOrO Tasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckas CUCTEMA. Buytpennss JHEprus
TEPMOJIMHAMUYECKONU CUCTEMBI U CITOCOOKI €€ m3MeHeHus1. KomuecTBO TernioThl
U pabota. BHyTpeHHssi SHeprusi OJHOATOMHOTO HJ€aJbHOrO rasa. Busl
TEIUIONEepEeAayu: TEIUIONPOBOJHOCTh, KOHBEKIUA, W3JIy4YeHUEe. YJenbHas
TEIUIOEMKOCTh BelllecTBa. KOIMYeCcTBO TEIIOTHI TPHU TEILIONEpeaaye.



[Tonsitue 06 agmabarHoM mnporecce. [lepBbIil 3aKOH TEPMOJMHAMUKH.
[IpumeHeHune nepBOTro 3aKOHAa TEPMOJAMHAMHUKU K H3omponeccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHIUMIBI ~ JTEUCTBUS  TEIUIOBBIX  MallWH.
[IpeoOpazoBanusi >HepruM B TEIUIOBBIX MamnHax. KoadduiueHnt monesHoro
nevctBust TersoBoit mamuHbl. [{ukn KapHo u ero xosd@uiveHT Mmojae3Horo
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TEIUIOAHEPTETUKH.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYyTpeHHEH PHEPrUM Tejla MPU COBEPIICHUH PaOOThI: BBUIET
NpoOKK K3 OYTHUIKM TOJ JCHCTBUEM CXKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BHICOAEMOHCTPAIINS).

N3MeHenne  BHYTpeHHEH  SHeprud  (TeMieparypbl) Tena  pHU
TerIonepeaaye.

OnbIT mo anuabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBHUTaTelss BHYTPEHHETO CTOpaHMS,
PEaKTUBHOIO IBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeugecmea. Dazoevie nepexoovt

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U
OTHOCHUTENbHAS BJIAXXHOCTh BO3AyXa. HacelleHHBI map. YaenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Tteno. Kpucrainumueckne u amopgHble Tena. AHU30TPONHU
CBOMCTB KpuctauioB. JKuakue kpucrtamibl. COBpEMEHHbIE MaTepUaIb.
[InaBneHue u KpucTayM3anus. Y iejapHas Teriora miasiaeHus. Cyonumanms.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre yCTpPONCTBA M MPAKTHUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU MOTYUYCHHUS] COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEepEeHUs BIaKHOCTH.

HaGnronenue HarpeBanust ¥ MaBJIeHUsT KPUCTAUIMUECKOTO BEIIECTBA.



JleMOHCTpalnust KpUCTaJIOB.
Vuenuueckuii skcnepumenm, 1abopamopusie padbomul
N3mepenne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. Inekmpocmamuxa

OneKTpu3aums Tell. ONEKTpUYECKUM 3apsan. JIBa BHIa SIIEKTPUYECKHX
3apsiioB. [IpOBOMHMKHY, TUAIEKTPUKUA U MOJYNPOBOJHUKUA. 3aKOH COXPAHEHHS
JIEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsanoB. 3akoH Kymona. ToyeyHbI 3IEKTPUYECKUN
3apsaa. DneKTpudeckoe nojie. HanpskEHHOCTh 3JIEKTpUUYECcKOro noJjs. [Ipunmun
CYyHEPHO3ULIHNN NIEKTPUUECKUX MOJICH. JINHNM HANPS)KEHHOCTH JIEKTPUYECKOTO
TIOJISL.

PaGora cunm oanekrpocratmyeckoro mong. [lorenmuman. PasnocThb
noTeHUranoB. [IpOBOJHUMKM M JUANEKTPUKU B DJIEKTPOCTATHYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTD.

DneKTpOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPIHs 3apsHKEHHOr0 KOHAEHCAaTOpa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOII,
ANEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHUE BJIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOJHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIeKTpOCTaTUYECKast 3alIUTa.

JIMPNEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTbh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAan
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenune 3neKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS AICKTPUUYECKOTO TOKa.
Uctounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 ydacTka Leu.



DJIEKTPUYECKOE COIMPOTUBIICHUE. YJIETbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApAIEIBHOE, CMEIIAHHOE COETMHEHUE TPOBOHUKOB.

Pabora osnektpuueckoro Ttoka. 3akoH Jlxoyns—Jlenma. MouHOCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIIAasi CUjla U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA.
3akon Owma mig ToJNHOM (3aMKHYTOM) anekTpuueckoi 1ienu. KopoTkoe
3aMBbIKaHHUE.

DIJIEKTPOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOCTBEHHas W TNpPUMECHas  MPOBOJUMOCTD
noyynpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B PpAacTBOpax H  paciuiaBax AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST TUCCOLUALINS. DIEKTPOIIU3.

DJneKTpudecKkuii ToK B razax. CamMoCTOSITENbHBII U HECAMOCTOSTEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckne yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HMCTOYHHUKU TOKA, BJIEKTpOHArpeBaTelibHble MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIN
JINOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh CONMPOTUBJIECHUS UIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAU TTONIEPEYHOr0 CEUYCHUS U MaTepuala.

CmemanHoe CoeIMHEHUE MTPOBOAHUKOB.

[Ipsimoe wu3MepeHue H3NEKTPOABMKYIIEH Ccuiibl. KOpOTKOE€ 3aMbIKaHUE
rajJbBaHUYECKOIO 3JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

NckpoBoil pa3psa M IpOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMEmanHoro COeIMHEHNS PE3UCTOPOB.

N3MepeHne 31eKTpoABUKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUA.

HaOnronenue aextposusa.

MeknpeaMeTHbIE CBSI3H



Nzyuenue kypca ¢puszuku 6azoBoro yposHs B 10 kjlacce ocyIiecTBIseTCs €
y4€TOM COJEpPKATENIbHBIX MEKIIPEIMETHBIX CBA3E€M C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBI3aHHbIE C U3YYEHHUEM METOJ0OB HAYYHOTO
NO3HAHMSI: SBJICHUE, HAy4HbIN (DakT, rumoresa, puanyeckas BeJIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJEIUPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHUH, JUHEHHas QyHKIuS,
napabosia, rumnepbosia, UX TpapuKM U CBOHCTBA, TPUTOHOMETPUUECKUE
(GyHKIIH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKJIECTBO, BEKTOPBI U X ITPOCKLIMHU HA OCHU KOOPJMHAT,
CJIOKEHHE BEKTOPOB.

buonocua: mexaHuueckoe JABW)KEHHE B KUBOM mnpupone, auddysus,
OCMOC, TEIUIOOOMEH JKHMBBIX OPraHu3MOB (BHUIbI TEIUIONEpPEAAauH, TEIUIOBOE
PaBHOBECHE), JIEKTPUUYECKHE SIBICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX Tell,
KUJKOCTEH M Ta30B, JEKTPUUYECKHUE CBOWCTBA METAIJIOB, JIEKTPOJIMTHYECKAS
JUCCOLIMAIINS, FaJbBAHHKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus.: npeodpazoBaHue JBUKEHUM C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHHMKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET M JPYrue), BUraTeilb BHYTPEHHETO
CropaHus, TmapoBas TypOWHA, OBITOBONl  XOJOJWJIBHHUK, KOHAWULIMOHE,
TEXHOJOTUHA  TIOJyYEHHs] COBPEMEHHBIX MaTEpHAIOB, B TOM  YHUCIE
HaHOMAaTepHajoB, W  HAHOTEXHOJOTUH,  JJIEKTPOCTATUYECKas  3allWTa,
3a3eMJICHUE AIIEKTPOINPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTED,
ANIEKTPOHArpeBaTeIbHbIe  MPUOOPBI,  3JIEKTPOOCBETHTENbHBIE  IPHOOPBI,
rajibBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA
Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUA
IloctossnHBle MarHuThl. B3amMoIelcTBHE  ITIOCTOSHHBIX  MAarHHUTOB.
MarautHoe mnone. Bektop marHuTHOW WHAYKUMU. [IpuHIMN cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUM MarHuTHOM MHAYKIMHA. KapTuHa JTUHUNA MarHUTHOU
WHJYKIAU MOJISI TOCTOSIHHBIX MarHuTOB.



MarnutHoe mnoJie NPOBOJHMKA C TOKOM. KapTuHa JWMHUNA WHIYKUHH
MAarHMTHOTO TOJISI JIMHHOTO MPSIMOrO MPOBOJAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHMUKA, KaTymlku ¢ TokoM. OmnbelT Opcrena. BzaumogeiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moayidb W HampaBieHue. JIBU)KEHHE 3apsiKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM MoJje. PaboTa cuisl Jlopenia.

SBneHHe DSIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOJABIKYILIAS CUJIa WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
unnykuuu dapanes.

BuxpeBoe anexkrpuueckoe monie. DJIEKTPOABUKYIAS CHJIa MHAYKIUH B
MPOBOJHUKE, TBUKYIIEMCS TOCTYATEIHLHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnyKTUBHOCTh. SIBlIEHME CaMOUHAYKIUMHU. OJEKTPOABUXKYIIAs CHJIa
CaMOUHTYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TOCTOSHHBIC
MAarHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHIYKIIMOHHAS 1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME BNEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTb  DJIEKTPOJABWXKYIIEW CHJIBI HWHAYKIMM OT CKOPOCTHU
VU3MEHEHUS MarHUTHOTO MTOTOKA.

SIBrIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AelCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOW UHAYKIIHH.

Pa3nen 5. Kosie0anus ¥ BOJTHBI



Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Koneb6arenbnast cucrema. CBOOOJHBIE MEXaHUYECKHE KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, yactora, aMmuTyna u gasa KojgeOaHUM.
[IpyXUHHBIN MassTHUK. MaTeEMaTHYECKUN MASITHUK. Y PABHEHUE TAPMOHHYECKUX
koneb6anwmii. [IpeBpareHne sHepruu Mpu rapMOHUYECKUX KOJICOaAHUSX.

Koneb6arenbnpiit koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJIe0aTeIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMH H
ANIEKTPOMATrHUTHBIMU KoJjeOanusimMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUH B UJICATHHOM KOJI€0ATEIbHOM KOHTYPE.

[IpencraBiaenre 0  3aryxalliMx  KojeOaHusx.  BolHy)xIeHHBIE
MexaHudeckue Kojebanus. Pe3zonanc. BbIHyXIEHHbIE 3JIEKTPOMArHUTHBIC
KOJIeOaHMUs.

Ilepemennbiii TOK. CHHyCOMITAnbHBIM IIEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JACUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKOM  DHEPruu. ODKOJOTMYECKHE PHUCKHM TpPU  IPOU3BOJCTBE
aneKTpo3Heprun. KynbTypa MCHosib30BaHUSL 3JIEKTPOIHEPIUU B MOBCEIHEBHOMN
KU3ZHHU.

TexHu4Yeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BIEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIEOATEIHHOM CHUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIPSKEHUST OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnegoBaTeNbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKH
MHJIYKTUBHOCTH U KOHAEHCATOpA.

Mopeinb TMHUY 3JIEKTPOIIEPENAUN.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnepoBanue 3aBUCUMOCTH TEPUOJA MaJbIX KoJieOaHUUM Tpy3a Ha HUTH
OT JYIMHBI HUTU U MAacChl rpys3a.

HccnenoBanue MEpPEMEHHOIO TOKa B LENHM M3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHU U PE3UCTOPA.



Tema 2. Mexanuueckue u 371eKMpPOMACHUMHbBLE 80JIHbL

MexaHnueckue BOJIHBI, ycloBUs pacrtpocTtpaHeHus. llepuon. Ckopoctb
pacrnpocTpaHeHus W JUIMHA BOJIHBL llomepedHble W TPOJOIBHBIE BOJIHBL.
WNuTtepdepentus u qudpaxiims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JIYYEHUS DSJIEKTPOMATHUTHBIX
BOJH. B3auMmHas opuenrtanus BektopoB E, B, V B 2j1eKTpOMarHuTHON BOJIHE.
CBOMCTBA JIEKTPOMArHUTHBIX BOJH: OTPA)XXEHHUE, MPEIIOMIICHHUE, TOJISIPU3aLHNs,
audpakius, uarepeperius. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[ITkana 3J1€KTPOMArHUTHBIX BOJIH. [[prMeHEHNE 3IEKTPOMArHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[IpuHMnBI paguoCBA3Y U TeleBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckne yCTpOMCTBAa M INMPAKTHUYECKOEC NPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBasl JIMATHOCTHKA B TEXHUKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBanue u pacCIpoOCTPaHEHUE MOTEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOmromnieecs Tei10 kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenunu u 1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acCTOTOM KOJeOaHMiA.

UccnenoBanne  CBOMCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npesioMIIeHUe, Moiasipu3anus, Audppakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacHpOCTpaHEHUE CBETA B
OIHOpOAHOM cpene. JIyd cBera. ToUeUHBIM UCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue nzobOpakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3akoHBI MpeTOMJICHUS CBeTa. AOCONIOTHBIN
nokasarens npenomieHus. [loiHoe BHyTpeHHee oTpaxkenue. [IpenenbHpiin yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbII cocTaB Oenoro cseta. LBer.

ColOuparomyie 1 pacceuBaromue JuH3bl. ToHKas JsnH3a. DOKycHOE
paccTosiHME W ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoeHue n3o0pakeHuil B



coOuparoIux 1 paccenBaronux JuH3ax. @opMmysa TOHKOM JIMH3bL. Y BETUYCHHE,
JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass onmrmka. MaTepdepennmst ceta. KorepeHTHBIE HCTOYHHKH.
VYcnoBusi HaOMOEHUS MAKCUMyMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

HNudpaknusa cera. QudpaxkinuonHas pemérka. YciaoBue HaOM0ACHUS
[JIABHBIX MAaKCUMyMOB TPy TMaJICHUM MOHOXPOMATUYECKOTO CBeTa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE NPUMEHEHUE: OYKH, JIyIna,
dboToanmapaT, MPOCKIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIUIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE PacnpOCTpaHEHUE, OTPAKEHUE M MPEJIOMIIEHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3AX.

Mogenu MuKpockomna, TeJIeCKOna.

Habnronenue natepdepeHnu cpera.

Habmronenue audpakiuu ceera.

Habnronenue aucnepcuu ceera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Toyyenue cekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HabGnronenue nosnsipusaiyu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne nokasareis nperoMiIeHUs CTEKIA.

HccnenoBanue CBOMCTB N300pakeHU B TUH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CHIEHUAIBHON TEOPHUHU OTHOCUTEIHLHOCTH
['paHuubl  NMPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. IlocTynatel
CIICLIMAJIbHOM TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJS CKOPOCTH
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHIITEHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAaICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.



CBsi3pb MacChl C DSHEPru€ld M HUMIIYJbCOM PEISITUBUCTCKON YaCTHUIIBI.
DHeprusi MoKosl.

Paznen 7. KantoBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonbsl. Gopmyna [lnanka cBsizu 3Hepruu (HOTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.
OtkpeiTiie u wuccienoBanue (orodddexra. OmpiTel A. I'. Cronetosa.

3akonbl hotodddekra. YpaBuenue DiHmreriHa st pororddexra. «KpacHas
rpanuna» ¢porodddexra.

JlaBnenue cBera. OnbwiTel I1. H. JIeGenena.
XUMHYECKOE JICVCTBUE CBETA.
TexHuueckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTogaTuMK, coHeUHas 6aTapes, CBETOANO/I.
Jlemoncmpayuu
®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
UccnenoBanne 3akoHOB BHeMTHETO (poTodddekTa.
Ceetoauop.
Conneunas Oartapest.
Tema 2. Cmpoenue amoma
Mogpens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio o -4acTHIL.
[Lmanerapuas moxaens aroma. Ilocrynatel bopa. M3nydenue u morIomeHue
(GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.
BonnoBeie cBoiictBa wactunl. Bonuel ge bpoinsa. KopmyckymnsipHo-
BOJIHOBOW JTyaJIM3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: CHEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue uHeyaThIX CIIEKTPOB U3ITyUECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopmuusie pabomol
HaGnronenue nuHeiuaToro cnekTpa.
Tema 3. Amomnoe a0po



OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoaktTuBHOCTH. OmbiTel  Pesepdopna 1o  ompelneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoiicTBa anb(a-, Oera-, TramMma-u3IyyeHUs.
BnusiHne pagnoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OtkpblTue T1poTOHA W HeWTpoHa. HykioHHas  mMozens  snpa
['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe uucio siapa. M3otormsl.

Anb(a-pacnaa. OJEKTPOHHBIA M TIO3UTPOHHBIN Oeta-pacnan. [amma-
U3JIlydeHue. 3aKOH PaJuO0aKTUBHOTO pacIaja.

DHeprus CBs3M HYKJIOHOB B siape. SAnepubie cuibl. JlepexT maccsr sapa.

S nepHble peakuuu. Jlenenue u cUHTE3 AIEP.

Anepusiii peaktop. TepmosiaepHsbiit cuHTe3. [IpoOaeMbl M MEPCTIIEKTUBBI
AIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YSHEPTETHKH.

DneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTtopl HAOIIOCHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalIbHBIC B3aUMOJEHCTBUS. ENMHCTBO (U3MYECKONW KapTHUHBI
MUpa.

TexHu4yeckre yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: JO3UMETP,
KaMmepa Bunbcona, simepHbIi peakTop, aroMHasi 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanbel pa3BUTUA acTpoHOMHM. [IpukiiaiHOE W MHUPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMHH.

Bup 3é3mHoro nHeba. Co3Be3mus, spkue 3BE3NBI, IUIAHETHI, UX BUIAMOC
JIBHOKCHHE.

ComnHeuHast cucTema.

Connne. ConmHeunasi akTUBHOCTh. McTtouHuk sHeprum CoyiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlmarpamma «CHEKTpaJIbHBIM Kacc —
CBETUMOCTB». 3BE31IbI TI'JIABHOM IOCIIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIABHOM MOCJIEI0BATEIBLHOCTU. BHYTpeHHEE CTpOEHUE
3B€31. COBpEMEHHBIE MPEJICTABICHUS O MTPOUCXOXKICHUH U 3BoJIronu CoJiHIa 1
3BE3J1. DTambl )KU3HU 3BE3 .

Mnineunsiit Ilyte — nHama [Nanaktuka. [lonoxenue u nBuxenue CoiHua B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku u kBasapbel. UEpHbIE ABIPHI B
SIApax rajakTUK.



Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PazGeranue
ranakTuk. Teopust bonbmoro B3peiBa. PENMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vuenuueckue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPWJIOKEHUH JUIsl  ONpeNeieHus] TMOJIOXKEHUsT HeOEeCHbIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31usi CEBEpHOro NoJyIapus 1
SIPKUE 3BE3/BL.

HaGnronenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O6o0maromee NOBTOPeHUE

Ponp Qusuku u acTpoHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHUYECKON cdepax IesATEeIbHOCTH YEJIOBEKa, POJb U MECTO
¢U3MKH W acTPOHOMHUU B COBPEMEHHOW HAay4YHOW KapTHHE MHUpA, POJIb
¢dusnueckoil Teopur B (POPMUPOBAHUU TIPEICTABICHUN O (U3MUECKON KapTUHE
Mupa, MecTo (U3MYECKOM KapTUHBI MuUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O MIPUPOJIE.

MexnpeaMeTHble CBS3H

Nzyuenue kypca ¢puszuku 6azoBoro ypoBHs B 11 kiacce ocyiecTBisiercs ¢
y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOJOTUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBI3aHHbIE C U3YYEHHUEM METOJ0B HAYYHOTO
MMO3HAHUS: SBJICHHWE, HAyYHBIA (aKT, THUMOTe3a, (Pu3nyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJCIIUPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
byHKIMU: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOKJIECTBO, BEKTOPBI U UX IMPOECKLIHUHA HA OCH KOOPAUHAT,
CIIOKEHUE BEKTOPOB, TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIHM, TPU3HAKH
moI00Ms1 TPEYTOJIBHUKOB, OINPEICICHHUE IJIOMAIN TUIOCKUX GUryp u o0bEéma
TEI.

buonocusa: snekTpuueckue SBICHUS B KUBOM NPHUPOJE, KojeOaTelbHbIE
JNBIDKCHUS B JKMBOM NPUPOJIE, ONTHYECKUE SBICHUS B JKUBOU MPUPOJIE,
JEHUCTBUE paiMalluy HA KUBbIE OPTaHU3MBI.

Xumusi: CTPOCHHE AaTOMOB M MOJIEKYJ, KpHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKON  pemeTKH,
CIIEKTPAJIbHBIN aHAJIU3.

leoepagusa: wmarHUTHBIC TIONMIOCA 3€MJIM, 3aJie)KH MATrHUTHBIX Py,
(poTochEMKa 3€MHON MOBEPXHOCTH, PEJCKA3AHNE 3EMIIETPSICEHUH.



Texnonozusi: JAVUHUM DIIEKTpOINEpeAay, TIEHEpaTop MEPEMEHHOro TOKa,
AIIEKTPOABHUraTeNlb, MHIYKIIMOHHAS T1€4Yb, pajap, paJAuONPUEMHHUK, TEIEBU30D,
anTenHa, Tenedon, CBY-neub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
CoOJIHEUHas OaTapes.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne ydyeOHOrOo mpenMera «®Du3mKa» Ha ypOBHE CPEIHEr0 OOIIEero
oOpazoBaHusi  (0a30BBIM  ypOBEHb) JOJDKHO  OOECIEUUTh  JIOCTUXKECHHE
CJIEYIONUX JIMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pe3ybTaThl OCBOCHHUS Yy4ueOHOro mnpeameTa «Du3mKay
JOJIKHBI OoTpaxkaTb  TOTOBHOCTb ¥  CIIOCOOHOCTh  OOyYaroIIMXcs
PYKOBOJICTBOBAThCS  C(OOPMUPOBAHHOM BHYTpPEHHEH TO3UIMENH JMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlMN, TMO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa,
paclIMpeHUEe IKU3ZHEHHOTO OIbITa W OIbITa JCATEJIBHOCTH B MPOLECCE
pean3alMi OCHOBHBIX HAIIPABJICHUW BOCIMTATEIBHOU AECATEIIBHOCTH, B TOM
YUCJIC B 4aCTU:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIMKA  OOydYarONMIErocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUICKOT0 00IIeCTBa;

OPUHATHE TPATUIMOHHBIX OOIICYETIOBEYECKUX TyMAaHUCTUYECKUX U
JEMOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIbHOCTh B MHTEPECAX I'PAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpPraHU3AIINY;

YMEHHE  B3aMMOJECHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH WUJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOLIECHHUE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSAM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTU YYEHOTO;



OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIHOYAs OSCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE;

5) Tpy10BOI0 BOCTIMTAHMSI:

UHTEPEC K paziuyHbiM cdepam mpodecCHOHANBHON JAesSTENbHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (U3UKOM U TEXHHMKOM, YMEHHE COBepUIaTh OCO3HAHHBIN
BbIOOp Oynymied npodeccur W peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE
TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3OBaHHIO U CaMOOOpa30BaHUIO B
o0nacTu GU3HMKU HA TPOTSHKEHUU BCEH KU3HH;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYPhl, OCO3HAHHUE TII00ATBHOTO
XapakTepa SKOJOTUYECKHUX TTPOOIeM;

IUJAHUPOBAHUE U OCYLIECTBJIICHHUE JCUCTBUM B OKpPYXKAlOIIEH Cpele Ha
OCHOBE 3HAHUS LEJIEl YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OIbITa JESITEIHbHOCTH SKOJOTHMUYECKON HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PHU3HUKeE;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH B TMPOIIECCE
M3ydyeHHs: (U3MKH OCYIIECTBISATh MPOEKTHYHD M  HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIe YHUBEPCATbHBIE YUeOHbIE elicTBUS
Ba3oBble jioruyeckue JaeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMPOBATh H  aKTyaJIM3UpPOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPECTIATh TN JEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPHH HX
JOCTKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEYHST B  PacCMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS POOJIIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIICHHUBAaTh COOTBETCTBUE
pE3yAbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUM 1€ATebHOCTH;

KOOPJIMHUPOBATh W  BBINIOJNHATH PAab0OTy B YCIOBHSX peaabHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarejbCcKue 1eHCTBUSA:

BJIAJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYEBBHIMU MOHATHSIMH U METOJIaMH
(u3HUECKON HAyKU;

BIAJCTh  HABBIKAMU  Y4EOHO-MCCIIEOBATEIBCKOW W TMPOCKTHOM
NEeSTeNbHOCTY B  005acTH  (PU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOATENIbHOMY  TIOMCKY  METOJIOB  pelIeHHs  3a7ad  (U3HYECKOro
coJiep KaHusl, IPUMEHCHHIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIQJCTh BHUIAMHU JCITCIBHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHUA, €ro
WHTEPIPETAlUY, MPEeoOpa3oBaHUI0 M TMPUMEHEHUIO B PAa3IUYHBIX y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YYEOHBIX MPOEKTOB B 00s1acT (PU3MKH;

BBISIBJISITh TTPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyallU3UpPOBATH 3a/auy,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOIUTh apryMEHTHI JJIA JT0Ka3aTelIbCTBa
CBOUMX YTBEPIKJICHHM, 3a/1aBaTh MApAMETPhl M KPUTEPUHU PEIIICHHUSI;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIC€ pEIICHUs 3a7a4yd pPe3yJbTaThl,
KPUTUYECKHA OIIEHUBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBHSX;

CTaBUTh M (POpMyJIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa3oBaTEIbHOU
JESITETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHb 3HaHUS MO0 (¢U3NKE B MPAKTUUYECKYIO 001acTh
KU3HEICATCITLHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHATBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HaBBIKAMH IONy4YeHUS WHPOpMANHH (HU3UIECKOTO COACPKAHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIIATH MMOUCK, aHAJIH3,
CUCTEMATHU3AIMIO M MHTEPIIPETAIINI0 WH(DOPMAIIUU Pa3IMYHBIX BHJIOB U (HOpM
IIpe/ICTaBIICHNUS,

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIB30BaTh CpPEICTBa HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PENICHUH  KOTHUTHUBHBIX, KOMMYHUKATHBHBIX |
OpraHU3alMOHHBIX 33/1a4 ¢ COOJI0/IEHHEeM TPEOOBAHHI SPrOHOMUKH, TEXHUKH



0€30MacCHOCTH, TMTHUEHBI, peCypcocOepeKeHus, MPaBOBbIX U ITHUYECKUX HOPM,
HOpM MH(QOPMAIIMOHHOM 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3NYECKOTIO COAEpP)KaHUS B Pa3au4HbIX (hopmaTax c
yu€TOM Ha3HaueHUs HHQOpPMAIMKM W IEJIEBOM  ayJUTOPHH, BbIOHUpas
ONTUMAaJbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3AIIH.

KovMMmyHukaTHBHbBIE YHHBepPcaIbHble YueOHbI€ 1eliCTBHUS:

OCYIIECTBJIATh OOIIEHHWE Ha Ypokax (U3WKH W BO BHEYPOUHOU
JesITeIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyalldd U CMATYaTh
KOH(DJIUKTBHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIyAIbHON
paboThI;

BBIOMpAaTh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)I0Tr0 WieHa KOJIJICKTUBA;

OpPUHUMATh eI COBMECTHOM JI€ATEIbHOCTH, OPTraHW30BbIBATh U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHXKEHHMIO: COCTaBISATH IUIaH JIEUCTBHIA,
pactpeeNiaTh pojdu ¢ y4éTOM MHEHUW YYaCTHHKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHHMBATh KAa4eCTBO CBOErO BKJIAJa M KAXKJIOTO yYaCTHHUKAa KOMAaH[bI B
oOmIMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HUIEH C TO3UIMH HOBHU3HBI,
OpPUTHHATBLHOCTHU, MPAKTHYECKOI 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE IOBEIECHHE B PA3NUYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIIECTBIISATh IMO3HABATEIIBHYIO ACATEILHOCTD B 00J1aCTH
bU3UKHM W aCTPOHOMHH, BBISBJIATH NPOOJEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSITENIbHO COCTABJISTh IUIAH PEHIEHUS PacYETHBIX M KAYECTBEHHBIX
3a/1a4, IUIAH BBIMOJHEHUS MPAKTUYECKOW pabOThl C YYETOM HMMEIOMINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacuupsTh paMKu y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTCHUM;



JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha celsd
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IPYIUIIMA B 0O0IACTH
(GU3HKK, TIOCTOSHHO TIOBBINIATH CBOW 0Opa30BaTeIbHBIM M  KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIBLHBI HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsM, BHOCUTH KOPPEKTUBHI B JIEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJCTh HAaBbIKAMU I[IO3HABATENBHOW pediIeKcur Kak OCO3HAHUS
COBEpILIAEMbIX JACHUCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB H
OCHOBAHHUI;

WCITOJIB30BaTh MPUEMBI pedIeKCUU Il OIEHKW CHUTyaluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATH DPEIICHUS MO HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX TPH aHAIHW3E PE3yJIbTaTOB
NeSITENHHOCTH;

NPUHUMATH ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX TpPH aHaIM3€ pPe3yJIbTaToB
NESATENHHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIMIUOKH.

B nportecce moCTXEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MTPOTPAMMBI
no ¢Gu3MKe /g YPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYArOIIMXCS

COBEpIIICHCTBYETCS AMOIIMOHAITbHBIH WUHTEIUICKT, IpeInoJararoIui
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUS,  BKIIOYAIOUIETO  CIHOCOOHOCTh  TMOHMMATh  CBOE

AOMOITMOHAILHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUS PAa3BUTHUS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSI, BKIFOYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
OMOITMOHAILHBIM HM3MEHEHUSIM W TIPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIFOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHIO TSN
U yCIIeXy, ONITUMH3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh MCXOJIS U3 CBOUX
BO3MOXKHOCTEH;



OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBHOE
COCTOSIHME JIpYTHX, Yy4YUTBIBAaTh €ro TMPH OCYIIECTBICHUH  OOIIEHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBATH
OTHOIIEHUS C IPYTUMU JIIOABMU, 3a00TUTHCS, TTPOSBIISITH UHTEPEC U pa3periaTh
KOH(JIMKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 10 kiaacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00yHarOUIUXCSl YMEHHN:

J€MOHCTPUPOBATh Ha MpUMeEpax pojib U MeCTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HM3YYECHHBIX (PU3MUYECKUX MOJEIECH:
MaTepuaibHas TOYKa, MHEpLUHUalbHas cHcTeMa OTcuéra, abCONIOTHO TBEPHIOE
TEJI0, WICAIBHBIA Ta3, MOJACIM CTPOCHUSA Ia30B, XUIAKOCTEW MU TBEPIBIX TeEl,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPHU pelieHur GU3NUEeCcKUX 3a/1a4;

pacrio3HaBath (pu3nueckue SBICHHUS (MPOILECCh) M OOBSACHITH HX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOECHUS
BEIIECTBA M  JJIEKTPOAUMHAMMKH: PAaBHOMEPHOE UM  PaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE  JIBIDKEHHE, CBOOOJHOE TMaJeHue TeJl, JIBIDKEHHE TI0
OKPY>KHOCTH, MHEpLHMs, B3aumojeicTeue ten, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE >KUJIKOCTEH M TBEPABIX TEJN, U3MEHEHHE O00BbEMa Te MpHU
HarpeBaHuM (OXJaXKJEHUN), TEIUIOBOE PaBHOBECHE, MCIAPEHUE, KOHAEHCalus,
IUIABJICHUE, KPUCTAUIM3ALUS, KUIEHHUE, BIIAXHOCTb BO3/1yXa, I[OBBIIICHUE
JABJICHUs Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEKIY
napaMeTpaMH COCTOSIHMSA Ta3a B M30IpOIEccax, OJJEKTpu3auus Tel,
B3aUMOJEHCTBUE 3apsI0B;

OTUCHIBATh MEXAHUYECKOE JABM)KEHUE, HCIONb3Ys (PU3NUECKHE BETUUHHBI:
KOOpAMHATa, IIyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CUia,
VMITYJIbC T€JIa, KHHETUYECKasl SHEPTUs, IOTCHIUAJIbHAS YJHEPTUA, MEXaHUYECKasI
paboTa, MexaHMYecKas MOIIHOCTb;, IPU ONHCAHUM MPABUIBHO TPAKTOBATh
(¢u3nYeCKuil CMBICT HUCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U E€AMHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTUMU
BEJIIMYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI WU TEIUJIOBBIE SIBJICHMS,
UCTIOJIb3Ysl (DU3UMUECKUE BEIMYMHBL: JABJIEHUE Tra3za, TEeMIeparypa, CpPeIHss



KHHETUYECKast SHEPrus Xa0TUYECKOTO JBH>KCHUS MOJIEKYI,
CpEeIHEKBaJpaTUUHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHS
sHeprus, pabora raza, KO3(PPUUUEHT TMOJIE3HOr0 JACHCTBUS TEIJIOBOTO
JBUTATENSI; TPU OMHCAHWUM TPABUIBHO TPAKTOBaTh (DU3UYCCKUNA CMBICT
UCIIOJIb3YEMbIX BEJIIMYWH, MX OOO3HAYEHWS W €IUHUIIBI, HAXOAUTHh (DOPMYIIHI,
CBA3BIBAIONIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMH BEIMUMHAM;

ONMKCHIBATH  W3YUYEHHBIE  DJIEKTPUUECKHE  CBOMCTBA  BEUIECTBA WU
AJEKTpUYECKUE SIBJICHUSA (MPOLIECChI), HCHOJB3Ys (PU3MUECKHUE BEIUYUHBI:
AIEKTPUUYECKUH 3apsifl, FIEKTPUUECKOE oI, HAMPSKEHHOCTD MOJIsl, TOTEHIMAT,
Pa3HOCTh TMOTEHIIMAJIOB;, MPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBIC]T HCHOJB3YEMbIX BEIUYMH, WX OOO3HAYEHUS M EIUHUIIbI; YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMHU
BEJINYMHAMU;

aHAMM3UPOBATh (PU3HUECKHUE TIPOIECCHI U SIBJICHUS, UCTIONB3Ys (Pu3ndeckue
3aKOHBl W IPUHIMIBL 3aKOH BceMUpHOro TtsaroreHus, I, II u III 3akonsl
HproTOHa, 3aKOH COXpaHEHHs MEXAHMYECKOW SHEPruM, 3aKOH COXPAHEHUS
UMITyJIbCa,  NPUHIUI  CYNEPIO3UIMU  CWI, HOPUHIUI  PaBHOIPABHUSA
WHEPUHUAIIBHBIX CHUCTEM OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0  TEOPHIO
CTPOCHMS BEILECTBA, FA30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHYECKON >HEPruu
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoil, MepBbld 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsijaa, 3akoH KyioHa,
OpU 3TOM pasinyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BBIPKEHUE U yCIIOBUS (TPAaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TPHUHIUIBI JCUCTBUS MAalIWH, NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iNyaTh YCIOBHS MX 0€30MaCHOIO UCIOIb30BaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJTHATh IKCIEPUMEHTHI MO HUCCIEAOBAHUIO (PUBMYECKUX SIBICHUU U
MPOLIECCOB C HCIMOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHHI, MPU 3TOM
dbopmynupoBath mpoOiemMy/3ajady W TUIOTE3Y Y4eOHOrO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOT0 OO0OpYAOBaHMS, MPOBOJUTH OMbBIT U
bopMyIHpOBaTH BHIBOIHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUs: (PU3UYECKUX BEIUYUH,
Ipy STOM BBIOMpATh ONTUMAJIBHBIA CHOCOO0 W3MEPEHUsST W HCIOJIb30BaTh
U3BECTHBIE METObI OIIEHKU MOTPEUTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (U3WYECKUMHU BEJIIMUYUHAMHU C
UCIIOJIb30BaHUEM MPSMbBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
buKCHpoOBaTh PE3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEIUNYUH B
BU/JIe TaOIUIl U TpaUKOB, I€TaTh BEIBOBI IO pe3yIbTaTaM UCCIIECI0BAHNUS,



coOmro/1aTh MpaBuiia 0€30MacHOTO TPYJla MPHU MPOBEACHUN UCCIEI0BAHUM
B paMKax y4eOHOro 3KCIEpUMEHTa, yueOHO-UCCIEI0BATENIbCKON U MPOEKTHOM
NESATEeNIbHOCTU C UCIIOIb30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
0o00opynoBaHus;

pemarh pacuy€THbIE 3a7adyd C SBHO 3aJaHHON (PU3WYECKON MOJENbIo,
UCTIOJNIb3YsT (PU3MYECKUE 3aKOHBI U TMPHUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBHS
3a/1a4i BBIOMpaATh (U3UYECKYIO MOJIENb, BBIACIATH (PU3MYECKUE BEIMYUHBI U
dbopmyIibl, HEOOXOAUMBIE AJisi €€ pelIeHUs], MPOBOJUTh PACUEThl U OLICHUBATH
PEaThbHOCTD MOTYYECHHOTO 3HaYeHUS (DU3UICCKOMN BEITMUNHEI;

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBAaTh JIOTUYECKHU
HEMIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUN C OMOPOM HAa MU3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

WCIONB30BaTh  IPU  PEIICHUM  Y4eOHBIX  3a/Jlad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUU TSt MOMUCKA, CTPYKTYpPUPOBaHUSA,
UHTEpIpETallMd U MPEACTaBJICHUS  y4eOHOW W Hay4YHO-NOMYJISPHOM
uHbopMaIMy, TMOJIYYEHHOM M3  pa3IUYHBIX HUCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh MOJyYaeMyt0 HHPOpMaLHIO;

MPUBOANTh TPUMEPHI BKJIAJa POCCHMCKUX U 3apyOCKHBIX YUIEHBIX-
$U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHUE TEXHUKU U TEXHOJIOTUI;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOU KU3HU
st obecrieueHHst  0€30MacHOCTM MOpu  oOpanieHuu C  npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISI COXPAHCHUS 370POBhS M COOIOACHUS HOPM
JKOJIOTMYECKOTI'O ITOBEICHUS B OKPYXKAIOIIEH CpEnE;

paboTaTh B TpyNIE€ C BBIMOJIHEHUEM pPA3IUYHBIX COIHAIBHBIX POJIEH,
IJIaHUPOBATh PalbOTy TPYIIbI, PalMOHAIBLHO pacHpeieisTh OO0S3aHHOCTU U
IJIAHUPOBATh  JIEATEIIBHOCTh B  HECTAHJAPTHBIX CHUTyallusX, aJeKBaTHO
OIIECHMBATh  BKJAJ KaXJOr0 M3 YYAaCTHUKOB TPYyHIbl B  PEILICHHE
paccMaTpuBaeMOU MPOOJIEMBI.

K xonny oOyuenuss B 11 kjacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpaxX poiib U MecTO (U3uKHu B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHHKH W
TE€XHOJIOTUH, B MPAKTUUYECKON NIEATEIBHOCTH JIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3nUecKol KapTUHBI MUDA;

YUYUTBHIBATh TPAHULBI MPUMEHEHUS M3YYCHHBIX (PU3HMYECKUX MO/IEICH:
TOYEYHBIA DJICKTPUUYECKUN 3aps], JIyd CBETa, TOYEYHBIA HMCTOYHUK CBETAa,



sliepHasi MOJielb aroMa, HYKJIOHHAash MOJElb aTOMHOTO fjlipa IMpHU pelIeHUU
du3nyeckux 3amad;

pacrio3HaBath (pu3nueckue SBICHHUS (MPOILECChl) M OOBSACHITH HX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKH ¥ KBAHTOBOW (DHU3UKH: DSIIEKTpUUYECKAS
IPOBOJIUMOCTbH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa,
B3aMMOJICMCTBHE  MarHUTOB, DJJEKTPOMAarHUTHAs  WHAYKLOWSA, JEHCTBHUE
MarHUTHOTO TIIOJI1 Ha TPOBOAHUK C TOKOM H JIBIDKYIIMICS — 3apsj,
ANIEKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, NPSIMOJMHEWHOE PaCHpOCTPAHCHHE
CBETa, OTPaXCHHE, MpeIoMIIeHUE, HHTepdEepeHIrs, TUPPAKIUI U TOIIPU3ALIUS
CBeTa, AUCIepcus cBera, ¢hoTodnekTpudeckuit 3pdext (hoTodrddexT), cBeToBOE
JaBJICHWE, BO3HUKHOBEHHE JIMHEHUAaTOro CIEKTpa aromMa  BOJOpOJa,
€CTECTBEHHAs U NCKYCCTBEHHAS PalOaKTUBHOCTB;

OMHCHIBATh M3YUYCHHBIC CBOWCTBA BEIIESCTBA (DJIEKTPUUCCKUE, MATHUTHEIE,
ONTHYECKHE,  DICKTPUYECKYI0  MPOBOJMMOCTh  PA3JIUYHBIX  Cpela) W
AJIEKTPOMATHUTHBIE SIBJIEHUS (MPOIIECCHI), MUCIIONB3YS (PU3NYECKUE BEIMYMHBIL:
AIIEKTPUIECKUH 3apsi, CHUIa TOKA, IIEKTPUIECKOE HAMPSIKEHHE, IIEKTPUIECKOES
COTPOTHUBJICHUE, Pa3HOCTH MOTEHIIUAJIOB, JICKTPOABMKYIIAs CHjia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJsl, cuina Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKW, YHEPTUS SJIEKTPUYECKOTO W MATHUTHOTO TOJICH, MEPUOa U 4YacToTa
KoJieOaHW B KOJIeOATEIIbHOM KOHTYpE, 3aps] W CHJIa TOKa B TIPOIECCe
TapMOHUYECKHUX DJJICKTPOMAarHUTHBIX KojeOaHWid, (OKYCHOE pacCTOsSHUE U
ONTHYECKasl CWJIA JIWH3BI, TIPH ONMUCAHWU TMPaBUJIBLHO TPAKTOBATHh (PU3NUYCCKHIA
CMBICIT HCTIOJB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS W €IWHUIIBI, yKa3bIBaTh
dbopMybl, CBA3BIBAIONIME JAHHYIO (U3MYECKYIO BEJIMYUHY C JAPYTUMH
BEITMYNHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS W IIPOIECCHI, HCIOJIB3YS
(bu3nUecKre BETUYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI H
4acTOTa CBETa, DHEPrusi U MMMYJbC (OTOHA, MEPHOJ MOTypacranga, dHEPrus
CBSI3M ATOMHBIX fJI€pP, NPU OINUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUIA
CMBICTT HWCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W EIWHHMIIBI, yKa3bIBaTh
GopMyJIBI, CBSA3BIBAIONIME JAHHYI (U3HUECKYIO BEIWYUHY C JAPYyTHMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUCHNE (DU3UIECKON BETMUNHEI;

aHATM3UPOBaTh (PU3HUECKHUE TIPOIECCHI U SIBJICHUS, UCTIONB3Ys (Pu3nyeckue
3aKOHBl M TPUHOUIBL 3akoH Oma, 3aKOHBl TMOCIENOBATEIBLHOTO U
napajiIeIbHOTO COCIUHEHUs TPOBOJHUKOB, 3akoH Jlkoyms—Jlenna, 3akoH
ANIEKTPOMATrHUTHON WHIYKIIUHA, 3aKOH TMPSIMOJIMHEHHOTO PACTIPOCTPAHCHUS
CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMJICHHUS CBETa, ypaBHCHHE
OiinmTenHa 115 GorodddexTa, 3aKOH COXpPAHEHHS YHEPTUU, 3aKOH COXPaHECHUS



UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsja, 3aKOH COXpaHEHUS
MacCOBOT'0 YHUCIa, MoCcTynaThl bopa, 3aKkoH pagroakTUBHOTO pacrnaja, Ipu 3TOM
pa3iuuaTh  CIOBECHYIO (OpPMYIHMpPOBKY 3aKOHAa, €ro MaTeMaTH4eCcKoe
BBIpAXKCHHE U yCIOBUS (TPAHULIBI, 00JACTH) TPUMEHUMOCTH;

OTpEeNeNsITh HANpPaBJICHHE BEKTOpAa WMHAYKIMA MATrHATHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMHCHIBATh M300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh IKCHEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUN U
IPOLIECCOB C HCIOJB30BaHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHM: IpU 3TOM
dbopMmynupoBath mpoOiemMy/3ajady W TUIOTE3Y Y4eOHOro 3SKCHEpUMEHTAa,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OpYIOBaHUS, MPOBOAWTH OIBIT U
bopMyIIMpOBATH BHIBOJIHI,

OCYIIECTBIISITh MpPsIMblE U KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEIHUMH,
Opy 5TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO0 H3MEPEHUsT U HCIOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEUTHOCTEH U3MEPEHU;

UCCIIEJIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEIUYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHI: TpPHU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TAOIHIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEAOBAHMUS;

cobJiroaTh MpaBwia 0€30MacCHOr0 TPYyJla MpH MPOBEJACHUU HCCIIeI0BaHUN
B paMKax y4eOHOIro 3KCIEPUMEHTa, y4eOHO-HCCIEN0BATEIbCKON U MPOEKTHOM
JESITEIbHOCTH C MCTIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U 1a0OPATOPHOTO
000py10BaHUS,

pemiath pacu€THbE 3a7aud C SBHO 3aJaHHON (U3MYECKON MOJEeNblo,
UCTIONB3Ys (M3MUYECKHE 3aKOHBI M TPUHIMIIBI, Ha OCHOBE aHajn3a yCIOBHS
3aJaun BeIOMpaTh (PU3MUYECKYI0 MOJEIb, BBIACIATH (PU3NUYECKUE BEIUMUYMUHBI U
(dopMmyiibl, HEOOXOqUMBIE AJIs €€ pElIeHUs, MPOBOAUTH PACUETHl M OLCHUBATh
pPEaNTbHOCTD MOTYYEHHOTO 3HaYeHUsT (PU3UUECKOMN BEITMUUHBI;

penarhb KauyeCTBEHHbIE 3a/layu: BBICTPaNUBaTh JIOTUYECKH
HETMPOTHUBOPEUYMBYIO IEMOYKY PACCYXKIACHHHA C OMOPOM Ha M3YUYCHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTOJb30BaTh ~ IPU  pEHIeHHH  y4eOHBIX  3aJady  COBpPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJIOTHH TSI MIOKCKA, CTPYKTYPUPOBAHUS,
UHTEpIpPEeTallid W TPEACTaBICHUA y4eOHOW W  HAYYHO-TIOMYJISIPHOMN
uHpOpMAIMU, TOJYYEHHOM W3 pa3IWYHBIX HCTOYHUKOB, KPUTUYECKHU
aHAJIM3UPOBATh MOTy4aeMyto HH()OPMALINIO;



OOBSICHATh MPUHIMIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCIOBUS UX O€30MACHOTO  HCIIOJIIb30BAHHUA B
ITOBCETHEBHOM KU3HU;

NPUBOIUTH TPHUMEPHl BKJIaJa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE MPOLECCOB OKPYKAIOIIEro MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PM3HMKE B MOBCEIHEBHOU KU3HU
st obecrieueHust  0€30MacHOCTM Mpu  oOpanieHuu C  npudopaMu U
TEXHUYECKUMU YCTPONCTBAMHU, UL COXPAHEHUS 37J0POBbS U COONIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpY KaIoILEel cpefe;

paboTaThb B TpyHINE C BBINOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIBL, PAIMOHATBHO paclpencisiaTh OO0S3aHHOCTH U
IUTAHUPOBATh  ACSITENbHOCTh B  HECTAaHJAPTHBIX CHUTyalUsX, aJeKBaTHO
OLICHMBATh  BKJAJ KaXJOr0 W3 YYaCTHHUKOB TpPYyHIbl B  pPELICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanue
Ne (undposbie)
pa3aesioB  TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
11 ®dus3nka ¥ METOIbI ) bu6moreka [JOK
' HAYYHOTO TO3HAHHMS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6morexa [JOK
https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUSI B 6 | | bubnmoreka [JOK
’ MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18

Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBBI
3.1 MOJICKYJISIPHO 9 1 bubmotera [JOK
' yp . https://m.edsoo.ru/7f41bf72
KHMHETHYECKON TEeOpUHU
17 OCHOBEHI 10 1 bu6mmoreka [IOK

TCPMOANHAMUKHU

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

ArperarHsle

33 COCTOSIHMSI BEIIECTBA 5 bubmmorexa [IOK
) . ) https://m.edsoo.ru/7f41b£72
®a3oBbIe IEPEXOJIBI
Hroro no pazgeny 24
Paszpen 4. JIEKTPOANHAMUKA
bubmmorexa [JOK
4.1 1
DTEKTPOCTaTHIE 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
47 AIEKTPUIECKUHN TOK. 12 bubnmoreka [JOK
' Toxu B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO 63

YACOB I10 [TPOTPAMME



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

11 KITACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesion (undposbie)
Kontpoasbnbie | IlpakTuyeckne
n/m | | TeM NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgea 1. JIEKTPOAUHAMMUKA
MarunuTtHoe 1oJe. Bu6 LIOK
nOIMOTEKA
1.1 11 1
D7IeKTpOMArHHTHAA 3 https://m.edsoo.ru/7f41c97¢
UHIYKIUA
Hroro no pasneny 11
Paznen 2. KOJTIEBAHUS U BOJIHBI
MexaHu4deckue u
2.1 3JIEKTPOMArHUTHBIC 9 1 bubmorexa [OK
’ P https://m.edsoo.ru/7f41¢97¢
KoJeOaHus
27 MexaHHYEeCKue U 5 1 bubmuorexa [JOK
' DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41¢c97¢c
23 | Onruka 10 3 bubmorexa TIOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI cieUAIIBHOU 4 | bubmuoreka [JOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4



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

Pa3znesn 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHTHI KBAHTOBOM 6 bubnuorexa [JOK
' ONTUKHU https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 4
CTpocrue aroma https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [IOK
4. A
3 TOMHOE JApO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DneMEeHTBl aCTPOHOMUU U 7 1 bu6nuorexa [IOK
' acTpou3uku https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 7
Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE
bu6mmoreka [IOK
6.1 Obobuiaroee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME



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

ITOYPOYHOE INTAHUPOBAHUME

10 KIIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
JlaTa uudpoBbIe
Ne ni/n Tema ypoka Koutpoabnbie | IlpakTuyeckue p
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
dusuka — HayKa 0 IpUPOJIC. 02.09
1 Hayunrie MeT(})] 13 HOZI:H;.)HI/ISI 1 bubmmorexa TIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIllero Mupa
Ponw u mecTo puzuku B 03.09
OPMHPOBAHUH COBPEMEHHON
2 Sa p‘{HOI;I KapTUHBI 1\/1131/1 a, B 1 bubmmorexa TIOK
Y p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH
JIoAeH
MexaHuueckoe OBUKEHHUE. 09.09
OTHOCHUTENLHOCTD
3 MEXaHHYECKOI'0 JIBMKCHHUS 1 bubmorexa OK
8 ' https://m.edsoo.ru/ff0c3508
IIepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOTHMHEHHOES 1 10.09 bubnuorexa LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 16.09 bubnunoreka [{OK
NPSIMOJIMHEHMHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe najieHue. Y CKOpeHue 1 17.09 but6mmoreka [IOK

CBOOOHOTrO MacHUs

https://m.edsoo.ru/ff0c39cc



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

KpuBonmHeliHOE ABUXKEHUE. 23.09
. bubmuorexa [JOK
7 JIBm>xeHne MaTepruaIbHON TOYKH
https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
IIpuHIUIT OTHOCUTEIBHOCTH 24.09
g INanunes. UnepunanbHble Bubnuoreka [IOK
cuctembl otcuera. [lepBblil 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuna. [Ipunuun 30.09
9 Cymnepro3uiuu cui. Bropou bu6mmoreka [JOK
3axkoH HbroToHa s https://m.edsoo.ru/ff0c3be8
MaTepUATLHOU TOYKH
10 Tpetuu 3akon HeroToHa s 01.10 bu6muoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHUS. 07.10
11 Cuna Tsixectu. [lepBas Bubmmorera [IOK
e https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. 08.10 bu6muoreka [IOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduunent 14.10
13 TpeHus. Cuita COonpoTUBIIEHUS bu6mmoreka [{JOK
[P JIBUKEHUU TEIA B )KUJIKOCTHU https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[ToctynarenbHoe 1 15.10
BpanaTebHOE JBIKEHUE
. bubmnorexa [JOK
14 a0COJTFOTHO TBEPIOTO Tea.

MowmenT cwibl. [liiedo cuibl.
VYcnoBus paBHOBECHS TBEPAOTO

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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TCJ1a

15

NMnynsc MmaTepualbHON TOYKH,
CUCTEMBI MATEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBMXKEHUE

21.10

but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTbH CHJIBI.
Kunernueckas sHeprust
MarepuanbHON Touku. Teopema
00 M3MEHEHNU KHHETHYECKOH
SHEPruu

22.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenimansHas SHEPTHUsl.
[ToTenuuanbHas SHEPTUs YOPYTO
ne(OPMHPOBAHHOU NPY>KUHBI.
[ToTenuuanbHas SHEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

bubnunorexa [IOK
https://m.edsoo.ru/ff0c461a

18

[lorenumnansHbIC U
HETIOTCHIUAIbHBIE CHITBL. CBS3b
paboThI HEMOTEHIIMAIBHBIX CHII C
W3MCHECHUEM MEXaHHIECKON
OHEPTUU CHCTEMBI TeJl. 3aKOH
COXPAHCHUS MEXaHHYECKON
SHEPTUU

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padoTa
«HccnenoBanue cBsizu pabOThHI
CHJIbI C U3MEHEHUEM
MEXaHUYECKOI dHEepruu Teljia Ha



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

IIPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

Konrponsnas padora no teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKE»

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

21

OCHOBHBIE NOJOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddys3us

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

22

XapakTep JBUKEHUS U
B3aUMOJICUCTBUS YaCTUL]
BelecTsa. Mozenu cTpoeHust
ra3oB, JKHJIKOCTEN U TBEPIBIX TEN

16.10

28.1123

Macca monekyn. Konudyecto
BewecTBa. [locrossHHas
ABoraapo

21.10

24

TermnoBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

22.10

25

WUneanpnerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

23.10

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas Temreparypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUU JBIKEHUSI MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

05.11

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



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

3akoH JlampToHa. ["a3oBbIe

06.11

27
3aKOHBI
Jlaboparopnas pabota 11.11
73 «HccnenoBanne 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a
N3onpoueccel B uaeaabHOM ras3e 12.11
29 U UX rpaduueckoe bubmorexa [OK
P https://m.edsoo.ru/ff0c570e
MIpPE/ICTABJICHHE
BuyTpenuss sneprus 13.11
TEPMOJINHAMHYECKOW CUCTEMBI U
30 CIIOCOOBI €€ U3MEHEHUS. bubnuorexa [JOK
KonuyecTBo TemmoTs! u padora. https://m.edsoo.ru/ff0c5952
BuyTpenHss sueprus
O/IHOATOMHOTO UJEAJIIbHOTO raza
bubnuorexa [JOK
31 Bupel Terionepenauu 26.12 &
https://m.edsoo.ru/ff0c5¢c36
VYV nenpHast TEMI0EMKOCTh
1 BemiecTBa. KonmuecTBO TEMIOTHI 09.01 bub6nunorexa [IOK
MPH TEIUTONIEpeaaye. ) https://m.edsoo.ru/ff0c5¢36
AnuabatHbIi poriecc
IIepBblil 3aKOH TEPMOAVMHAMUKH
bubnuoreka [JOK
33 1 €ro IPUMEHEHHE K 15.01
https://m.edsoo.ru/ff0cSefc
n3orporeccam
HeoOpaTtumocTs mpo1ieccoB B
. bubnuorexa [JOK
34 npupoje. Bropoii 3akoH 16.01

TEPMOAUHAMHUKHU

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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[Tpuniun nevicreus u KI1/J

bubnunoreka [JOK

35 . 22.01
TEILIOBOM MallIvHbBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I 23.01
37 DKOJIOTHYECKHE TPOOIeMBI 2901
TETJIOOHEPTETUKH
O000maroIuMi YpOK
38 «Monexkyns HaZI/I?bI/ISI/IKa 30.01 bubmorera [IOK
yip ‘ ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTUHAMUKIDY
Konrponbnas padora no teme
39 «MonexynsipHast pu3uKa 05.02 bubmorexa TOK
yp ' ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIMHAMUKH»
[TapooGpa3oBanue u Eub 10K
HOJINOTEKA
40 KoHneHcauus. Mcrnapenue u 06.02
A H p https://m.edsoo0.ru/ff0c63b6
KUIIEHUE
AOCOIIOTHAsT 1 OTHOCUTEILHAS
41 BJIQYKHOCTB BO3AyXa 12.02 Brbmmorexa [IOK
_ AyXa. ' https://m.edsoo.ru/ff0c64d8
Hacerimennsrii nmap
TBepnoe teno. Kpucrannnueckue
1 amopdHBIC Tena. AHU3OTPOIHS
42 CBOMUCTB KpUCTAIIIOB. JKunkue 13.02 bubmorexa LHOK
p - AR ’ https://m.edsoo.ru/ff0c6510
kpucTaybl. CoBpeMEHHbIE
MaTepHaIbl
[1naBneHre U KpUCTAIIA3AIIHS.
43 VY nenbHas TEILIOTA IIABIEHUS 19.02 Bubmiorexa LIOK
A ' ’ https://m.edsoo.ru/ff0c6708
Cybmumarnus
bub6 OK
44 YpaBHeHHE TEIIOBOTO OanaHca 20.02 nomotexa I

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6a50
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DneKkTpu3anus Ted.

but6mmoreka [JOK

45 DnekTpuueckuu 3apsia. [[Ba Buna 26.02 bt/ edsoo 1w/ f0c6hec
AIIEKTPUYECKUX 3apSAI0B l I
[TpoBOAHUKY, TUINEKTPUKH U

46 MOJIYTIPOBOJIHUKH. 3aKOH 97,02 bu6muoreka [JOK
COXPaHEHUS JIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bec
3apsaa
B3aumoencTrue 3apsioB. 3aKOH Bu6morexa LIOK

47 Kynoa. Toqeq}{ b 04.03 https://m.edsoo.ru/ff0c6ce4
AIEKTPUYECKUH 3apsi]l
Hanpspk€HHOCTB 2JIEKTPHYECKOTO

43 nosist. [lpuHnun cynepnosunuu 05.03 bu6mmoreka [IOK
AIIEKTPUUYECKUX TOJIeH. JInHIH https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabora cun

49 ANEKTPOCTATUYECKOTO MOJIS. 11.03 bu6mmoreka [JOK
[Torenuman. Paznocts https://m.edsoo.ru/ff0c6£00
MOTEHIIUAJIOB
[TpOBOAHHKY ¥ TUDJICKTPUKH B

50 AIEKTPOCTATUYECKOM TI0JIE. 12.03 bubnmoreka [JOK
JusnexkTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh

. bubmuoreka [JOK

51 OnektpoemMkocTb. KonaeHncatop 18.03 hitos://m. edsoo r/f0C7126

DIEKTPOEMKOCTD IIIOCKOTO
but6mmoreka [IOK
52 KOHJIEHCAaTopa. JHEeprus 19.03

3apsHKEHHOI0 KOHAEHCaTopa

https://m.edso0.ru/ff0c72c0



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
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53

JlaGoparopnast pabota
"N3mepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

01.04

54

[IpuHIMD AEHCTBUS U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAJILHOTO amnmnapara,
CTPYHHOTO IIPUHTEPA.
DIIeKTpOCTATUIECKAS 3aIHTA.
3a3eMIIeHHE AJIEKTPONpruOOpOB

02.04

55

DNEeKTPUYECKUH TOK, YCIOBHS
€ro CyLIECTBOBAHMUS.
[ToctrosiHubIN TOK. Cuila ToKa.
Hanpsokenne. ConpoTuBiieHue.
3akon Oma Jy1s yd4acTKa Lenu

08.04

56

ITocnemoBaTennpHOE,
napajuieJIbHOE, CMEIIaHHOE
COEIMHEHHE TPOBOTHUKOB.
Jlabopartopnast pabota
«/3yueHne cMenmaHHoro
COEIUHEHHS PE3UCTOPOBY

09.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabota 1 MoiHOCTh
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

15.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOU
uenu. Kopotkoe 3ambIkaHue.
Jlaboparopnas pabota

16.04

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

«3mepenune DJ]C ncrounuka
TOKAa U €T0 BHYTPEHHETO
COTIPOTHBIICHHSD

59

DeKTpOHHas IPOBOAUMOCTh
TBEPJIbIX METAJJIOB. 3aBUCUMOCTD
COTPOTHUBIIEHUSI METAJUIOB OT
TEeMIIepaTypBhl.
CBepXnpoBOIUMOCTD

22.04

60

DJNEKTPUYECKUHU TOK B BaKyyMe.
CBomcTBa DIIEKTPOHHBIX ITyYKOB

23.04

61

[TonynpoBoHMKH, X
cOOCTBEHHAas U pUMecHast
npoBoAUMOCTh. CBOKCTBA p—N-
nepexofa. IlomynpoBogHuKOBBIE
MPUOOPHI

29.04

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKUHU TOK B paCTBOpax
U pacIiaBax dJIeKTPOJIUTOB.
DIIEKTPOAUTHYECKAS
JIUCCOIMAIUA. DIIEKTPOIHU3

30.04

but6mmoreka [{OK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUIECKUH TOK B Ta3ax.
CaMOCTOSTENLHBIN 1
HECaMOCTOSTEIIbHBIA Pa3psil.
Momnuus. [Inazma

06.05

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue npuOopsl U
YCTpOICTBA U UX MPAKTUYECKOE
npuMmeHnenue. [lpaBuna TexHuku
Oe3onacHoCcTH

07.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc



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

65 O6o0maromuii ypok | 13.05 bubnmoreka [JOK
«DNEKTPOIUHAMUKAY ' https://m.edsoo.ru/ff0c88be
Konrponsnas padora no teme

66 «Qnekrpocraruka. [TocrosHHbIN 1 14.04 bubnuoreka [IOK
3NEKTpUYECKUil TOK. TokH B ' https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

PesepBHblii ypok. KonTponbHas

67 abota o Teme 1 20.05 bubmorexa TIOK

%') " ' https://m.edsoo.ru/ff0c8c56
DNeKTpoAMHAMUKA

68 PesepBHbIit ypok. O600maromui | 21.05 bubnuorexa [JOK

ypok 1o reMaM 10 knacca ' https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
(1]
JI:;H Tema ypoxka Beero Kontpoasnbie | IlpakTuueckne fd[:;:EHHH sg:al;zil;fenbﬂme
padoTbI padoTbI pecypesI
ITocTosiHHBIE MATHUTHI U UX 03.09

| B3auMoOJieiicTBUE. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM UHAYKLHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUUU
MarauTHO€ 1oJie MPOBOJIHUKA C 03.09

) TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoaencTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas padota «M3yuenue 10.09

3 MAarHUTHOTO TOJISl KaTYIIKH C 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBue MarHuTHOTO IOJISI Ha 10.09
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaboparopHas paboTa | | bubnuorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBue MarHMTHOTO IOJISI Ha 17.09
5 JBIDKYIIYIOCS 3apsSKEHHYIO 1 bubnuorexa [JOK

gactuity. Cuna Jlopenma. Pabora
cuisl JIopeHna

https://m.edsoo.ru/ff0c9df4



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

DneKTpoMarHuTHasi UHIYKITUS.
[ToToK BEeKTOpa MarHUTHOM
naaykiuu. IJ1C uHaykuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
Dapanes

17.09

JlabopaTopHas pabota
«HccnenoBanue sBICHHUS
AJIEKTPOMArHUTHOW WH Ty KIIHI)

24.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTS. SIBIEHUE
camounaykimu. IJC
CaMOUHAYKITUU. DHEPTHI
MAarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

24.09

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
JJIEKTPOABUIaTENb, yCKOPUTEIIN
JJIEMEHTapHBIX YaCTHII,
UHIYKLIMOHHAs IIeYb

01.01

10

O6006maromuii ypok « MaruutHoe
roJie. DJIEKTPOMarHuTHas
VHTyKIIHS)

01.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MaruurtHoe 1ouie.
DNEeKTpPOMAarHUTHAS HHYKIIHSD

08.10

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBO6OI[HBI€ MCXaHHUYCCKHC
KoJIeOaHwUsI. FapMOHI/I‘-IeCKI/IC

08.10

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0caf06



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

KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHEPrUn

13

JlaboparopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJibIX KoJieOaHul Tpy3a
Ha HUTHU OT AJIMHBI HUTU U MACCHI
rpy3a»

15.10

14

KosnebarenbHbIH KOHTYD.
CBOOOTHBIC IEKTPOMATHUTHBIC
KoJe0aHus B UIeaIbHOM
KoJ1e0aTeTbHOM KOHTYpE. AHAIOTHS
Me>1<1[y MECXAaHNYCCKUMU U
3IEKTPOMArHUTHBIMH KOJICOaHUIMU

15.10

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B UJACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpe

22.10

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyXarOUINX
KosebaHusx. BelHyXIeHHBIC
MEXaHUYECKHE KOJICOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

22.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMEeHHBIN TOK.
CHHYCOUJTATBHBIN TIEPEMEHHBIA
TOK. MOIITHOCTh IEPEMEHHOT'0 TOKA.
AMILTUTY THOE U JIEUCTBYIOIIEE
3HAYEHHE CHJIBI TOKA U HAMTPSHKCHUS

05.11

bu6muoreka [JOK
https://m.edsoo.ru/ff0cbd34



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

Tpanchopmarop. [IpoussoacTso,

05.11

18 nepeaayda u norpedaeHne
AJIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE 12.11

19 MIPUMEHEHUE IEKTPUUECKOTO bubmmorexa [IOK
3BOHKA, TEHEPATOPA IEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH 3JIEKTponepeaay
OKOJIOTUYECKHE PUCKU IIPU 12.11
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.

20 KynbTypa ncnosib3oBanus
AIIEKTPOIHEPTUH B TOBCETHEBHOU
AKHU3ZHU
MexaHnudeckue BOJIHBI, yCIOBUS 19.11

acrpoctpaneHnus. [lepuon.
21 IéKOppOCprpaCHpOCTpaiCHI/IH U bubmmorexa [TOK
https://m.edsoo.ru/ff0ccas54

JuiiHa BOJIHEL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

” 3Byk. CKOpOCTh 3BYyKa. ' pOMKOCTh 19.11 bubmuoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, UX 26.11

23 CBOWCTBA M CKOpOCTh. [1Ikaa bubmorexa HOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paTuOCBA3U U 26.11

24 TeneBuaeHus. PazButue cpeacTs
cBa3U. Paguonokanus

’5 Konrtponbhas padora «Konebanus 03.12 bubnnorexa [JOK

U BOJIHBD»

https://m.edsoo.ru/ff0cc618



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

[IpsimonHENHOE pacpOCTpaHEHHE
CBETa B OJJHOPOJHOM Cpejie.

03.12

bu6mmoreka [IOK

26
Todeunslil KICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI 10.12
bu6mmoreka [IOK
27 oTrpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHNH B TUIOCKOM 3€pKalie
[Ipenomnenue cera. [lonHoe 10.12
78 BHYTpPEHHEE OTPaKEHUE. bubnnorexa [JOK
[IpenenbHBIA YToi MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKECHUS
29 JlabGopaTtopHas pabota «M3mepenue 17.12 bubnuorexa [JOK
OKa3aTelis IPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3odpakeHuit 17.12
30 B niuH3e. Dopmysia TOHKOM JIMH3BI bubmorexa HOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JUH3bI
JIaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB 24.12
M300paKeHUH B JIMH3AX»
Jucnepcus cBera. CoxxHbINA COCTaB
6enoro cserta. L[Bet. JlabopaTopHas
32 i paATOp 24.12
pabota «Habnonenue aucnepcuu
CBETa»
13 Nnrtepdepennus creta. dudpaxius bubnuorexa [JOK
cBera. JludpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmumorexa [IOK

[Tonspuszanus ceera

https://m.edsoo.ru/ff0cf02e



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
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OnTuueckue npudops! U

35 YCTPOMCTBA U YCIIOBUS UX
0e30macHOTO MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bubnnoreka [JOK
[TocTynatsl crienaIbHOH TECOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE brbmmorexa [OK

AHOBP ) . https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKPAILEHUE ITTUHBI
DHeprus u UMITYJIbC

13 PENSATUBUCTCKOM YacTHIbl. CBSI3b bubnnorexa [IOK
MacChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonrponbHas padora «OnTHKa.

39 OCHOBBI crieIIUaILHOM TEOPUH bubmmorexa [TOK

5 P https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIILHOCTH»

40 ®otonsl. ®opmyna I1nanka. bubnuorexa [JOK
OHeprust U UMIyJIbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BaHUE 56 [IOK

noInoTeKa

41 otod(dexra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potorddekra. YpaBHEHUE

42 OunmrenHa 1 Goroaddexra bubnnotexa LIOK

' https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuma» porodddexra
43 Janenue ceera. Onwite [1. H. bubmuoreka [JOK

JlebeneBa. XMUMHUYECKOE NEUCTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
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CBETa

TexHuueckue ycTpoucTsa u
IIPAaKTUYECKOE IPUMEHEHHUE:

44
¢dorosnemenT, GpoToaaTUHK,
coJIHeUHas OaTapesi, CBETOIUO/

45 Pemenne 3agay mmo Teme bubnuorexa [JOK
«2neMeHThl KBAaHTOBOM ONTHUKU https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE

46 Pesepdopna no paccesuuro a- bubnuorexa [JOK
yactuil. [1anerapHas Moaenb https://m.edsoo.ru/ff0d091a
aToma

47 [Toctynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue GoToHOB

43 IIpHU [IEpEXOEe aToMa ¢ OJHOI0 bubnuorexa [JOK
YPOBHS SHEPTUU HA Ipyroid. Bubl https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BosiHOBBIEC CBOMCTBA YaCTHII.

Bosnsl ne bpouis.
49 KopnyckynsipHO-BOITHOBOH bubnmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYK/ICHHOE U3IIyYCHHUE
OTKpbITHE paIUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa mo bubnnorexa [JOK
OIIPEAEIIEHNI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUYEHUS

51 Caowuctna anb(da-, 6era-, ramma-



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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n3nydeHus. BiusHue
PaIvOaKTUBHOCTH Ha )KUBbIE
OpraHU3MBbI

52

OTKpBITHE IPOTOHA M HEUTPOHA.
N3otonsl. Anbga-pacnan.
DNEeKTPOHHBIX ¥ TO3UTPOHHBIA
Oera-pacnazn. ["amma-u3nydenue

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

53

DHeprus CBA3U HyKJIOHOB B si/Ipe.
SAnepubie peakiuu. SaepHbIn
peakrop. [IpobnemMsbl, mepcreKTUBHL,
HKOJIOTUYECKUE ACTICKTHI SACPHON
SHEPIreTUKU

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1356

54

DNeMEHTapHbIC YaCTHUIIBI.
OTkpbITHE TTO3UTPOHA. MeTOoabI
HaOJI0/IEHUS ¥ pEeruCTpaliu
3JIEMEHTapHbBIX yacTull. Kpyrisrit
cton «DyHaMeHTalbHbIE
B3aMMOJICUCTBHS. EMMHCTBO
(bU3NIEeCKON KapTHHBI MUAPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nnoro neda. Co3pesnus,
SIPKHE 3BE3IbI, TNIAHETHI, NX
BuauMoe ABrkeHue. CoaHeuHas
cucrema

56

Counuite. CoHeuHass akTUBHOCTD.
Hcrounuk sneprun CoJiHIIA U 3BE3NT

57

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTHKH. 3BE3/IbI TIABHOU



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

MoCJIe/I0BaTeIbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU
u 3Bomonuu CoJIHIA U 3BE3]]

58

Meunsid [TyTh — Hama
lNanaktuka. [Tomoxenue u
neuxenne Connia B ["anaktuke.
lNamakTukn. YepHbIE ABIPHI B sApax
raJlakKTUK

59

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopust bosbiioro B3peIiBa.
PenukroBoe nznyueHue.
MerTaranakTuka

60

Hepemennsie npo6iieMbl
aCTPOHOMMHU

61

KonrtponsHas pabota «D1eMEeHTHI
ACTPOHOMHU M ACTPOPHUIUKI

62

O6o0maromuii ypok. Poib dhusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTHUYECKOM, COMAIILHON U
ATUYECKOH cdepax AesaTeTbHOCTH
YyeJIoBeKa

63

O606maromuit ypok. Ponb u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
Mupa

64

O6o06matomuii ypok. Posb




¢uznueckoil Teopuu B
(hopMHpPOBAHNY TIPEICTABICHUH O
(bU3UIEeCKOi KapTHHE MUpPA

65

O6o6maromuii ypok. Mecrto
(bu3nUecKoil KapTUHBI MHpPa B
o01eM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHHIA O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noie.

DneKTpoMarHuTHasi UHIYKIUs

67

PesepsHslil ypok. Ontuka. OCHOBBI
CIEMAIHOM Teopun
OTHOCHUTEJIBHOCTH

68

Pesepurbiii ypok. KBanToBas
¢u3nka. DIeMeHThl aCTPOHOMHH U
acTpopu3UKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. oa
penakmueii [TapdpentreBoit H.A., AknimonepHoe o6mecTBo «M31aTeascTBo

«IIpocseuieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

I)https://lecta.ru/ - LHudporas obpazoBarenbHas miaThopma,

2) https://Ibz.ru/ - 3neKTPOHHBIE PECYPCHI TTO PUBHKE,

3)https://fizika.ru/ - caiiT ayis npenogaBaTenei puU3nKM,

4)https://college.ru/ — marepuansl ayig noarorosku Kk EI'D ¢ 2002r.,
5)https://elementy.ru/ - «I1yTh B HAyKy» - 3J€KTPOHHBIN KypHAI JIs
IIKOJILHUKOB, CTPEMSIIMXCS Pa3BUTh CBOM KPYT030p U YIYUIIUTh 3HAHUS T10
buzuke,

6) https://fiz.1sept.ru/ — anekTpoHHast TOA00PKA KYPHAJIOB MO (PUBHKE OT
uznatenbekoro qoma «llepBoe ceHTIOps»,

7) https://teach-shzz.jimdofree.com/ — Mupopmaruka u ¢pusnka, yHUKaIbHBINA



pecypc, coepKaluil 3JIeKTPOHHbIE OMOJIMOTEKN MaTEPUAIOB IO TUM JIBYM
npeaMeTam;

8) http://school-collection.edu.ru/— Enunas konnexkuus undpoBbix
00pa3oBaTeNbHBIX PECYPCOB,

9) https://lesson.edu.ru/ - denepanbublii nopTan «Poccuiickoe 06pazoBanue»,

10) https://m.edsoo.ru/ - EnuHoe coaep:kanue o61iero oopa3soBaHus.






