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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN M TpeOOBaHUU K pe3yJsibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a rtakxke c yuy€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUKA TpenojiaBaHust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoiu denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0A30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeTramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 11€JIM M3y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgam 00ydeHusl.

dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCAa, TOJIYYEHHSI HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHHE YMEHUNU MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TPU BHINIOJIHEHUU UMHU YUYE€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3uku s YpOBHS CpelHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX HKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
npo0sIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (POopMUPOBAHUE TPEICTABICHUNA O
CTPYKType MOCTpOeHHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TIpaHHIAX
INPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (PU3WMKH peallu3yeTcsl MPEexae
BCET0 3a CUET OpraHW3alid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A00paTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX padoT. Brlaenenue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu >ToM obecneuynBaeTCsi OBJAJICHUE
0o0y4JalomuMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIOCTAHOBKY OINBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »>TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJJaHHON (PU3NUECKON MOJEIBIO, MO3BOJISIOIINE IPUMEHITh N3yUEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpys 3HAHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBIECHUH M TPOLECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENIHM IJI CHUTyallld MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBIA ypOBEHb Kypca
¢$bu3KMKN Ha YPOBHE CpelHero o0miero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
NpeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HEoOXoanMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHSI YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JleMoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMil asis
UCCIICIOBAHMUSI ~ U3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe 00OpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHUi.

OCHOBHBIMU LIENISIMU U3y4€HHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpEeTEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHSL
MIPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MoOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeeHUs] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUI PA3BUTHsS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEro OOIIEero

obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPYIKAOILLETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumortesbl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W LU(QPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHUE MATEPUAIBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPE€HUS, NYyTH H NEPEMEIICHUS
MAaTE€PUAIBbHON TOUYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHre cBOOOHOTO MaIeHu.

KpuBonuHeitHoe  aBumkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KECHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHNU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOIIEHUS MEXIAY IYTSMH, MPOMIAEHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXKYTKM BpPEMEHH IIPU PAaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippuammn  otHOocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHusa. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHUYeCKHuEe YCTPOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKHY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMnynse MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[TorenuuanbHas SHEprusl. [TorenunanbHas SHEPrus YIpyTo
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3EMJIH.

[loTenmuanpHpie W HENMOTCHIHWaIbHBIE  cuibl.  CBs3b  paboOTHI
HENOTEHUHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPIHU CHUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyenne abCOIIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipHast QU3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETUYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb OGpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas npupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounHamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo Teminortel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEII0EMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpPruy Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, BUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellieHHbIM map. YaenpHas TEoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnnueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayu3aIus. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HalGronenue HarpeBanusi v IIIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBHONW BIIAXKHOCTH BO3YyXa.

Pasznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DOnekTpu3anus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsnioB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onektpuyeckoe rmone. Hanpsok€HHOCTh  anekTpuueckoro mosid.  [lpuHnun



CYyHEPNO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTeHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MNPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas " pUMECHast IPOBOJIMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKM TOKa, OHJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelIaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOANMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snekTposiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kiacce oCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, aAuddysusi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOMAIIUITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTeilb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJNOAWIBLHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMazZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmuMn cynepnosuuun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIWH TOJISI HIOCTOSHHBIX MArHUTOB.

MaruutHoe 1MOJ€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cunbl Jlopenna.

SIBeHne AneKTpOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHXKYIAsi Cujda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUJa HHAYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHMTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJIEKTPOJBMXKYIIAs  CuUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepumon, wactora, ammmryga u (aza xoseOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosebanuii. [IpeBparenue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CHUHYCOMIAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpeOICHUE NEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIbHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).



HaGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CBOOOJHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAacchl rpy3a.

HccnenoBanue IEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJIOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIICHHE, MOJspU3alus, Audpakuus,
uHTepepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIEHUE, MOSIpU3aLns, AUPPaKIKs, UHTEpPEepEeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHnue nzo0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIi cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U PacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpUM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOM, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpEeHHEE OTpakeHHre. Mosellb CBETOBOJA.

HccnenoBanue cBONCTB M300pakeHUI B JTHH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmonenune natepdepeHnm cBera.

Ha6mronenue nudpaxium cBera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress npesioMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JTHMH3AX.
Hab6monenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHEeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®dotonbl. ®opmyina [lnanka cBa3u SHEprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMIYJbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororpdexra. Onwitet A. I'. CroneroBa. 3akOHbI

dboroaddexra. YpaBuenue DiuHITeiHa 1 doTodddexra. «KpacHas rpanuiiay
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coJIHeUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauo.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u morsomieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnHoBbie cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnens onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
Hal6mronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa mo  ompenpeneHuro  cocraBa
paanoakTuBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHnHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON YSHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOieicTBUs. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Buna 3Bé3gnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. McTounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIENI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mnineunstii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenmukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpHOro MOJyIIApHs U SIPKHUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muranet, Mieunoro I1ytu.

O0o0marniee NOBTOpeHUe

Ponp ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOMN HAay4YHOW KapTHHE MUpPa, pojb (GU3NYECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBHl U MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaaAH MITOCKUX GUryp U o0bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEpaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS I€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCAd PYKOBOJCTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM TIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUcylero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHUsd  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHalr3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIa/Ie€Th HAaBbIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOHUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJY4YeHUs HMHPOpManuu (GU3MUECKOro COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTaluio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJOTHIM B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPAaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YueOHbI€ TeliCTBHUS:
OCYIIECTBIIATH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYATBHON
paboThI;

BBIOWpaTh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WICHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh TUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH YYacTHHUKOB, OOCYXIaTh pPe3yIbTaThI
COBMECTHOU paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIQJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeqjiaraT HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJe€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUI;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH,

IPUHUMATH Ce0sI, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aAPTyYMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPAMMBEI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOmero ooOpa3oBaHMs Yy OOydarOUIUXCs
COBEpUICHCTBYETCS HAMOLIMOHATIbHBIH WHTEJUICKT, TIPEAMOJIar afo A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIUM, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
ycrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJAEIH CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, WHEPIHS,
B3aumojeicTBue Ten, auddys3ns, OPOyHOBCKOE JABMKEHHUE, CTPOSCHUE JKUKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa Te NPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIJIU3alus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a IMPU €r0 HarpeBaHUH B 3aKPHITOM
cocyle, CBfI3b MEXKAYy T[apaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUs TEN, B3aUMOJCICTBUE 3aps10B;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpAMHATA, MyTh, IMEpPEMEIIEHHEe, CKOpPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHEeTHYECKasl SHEprus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCKas
paboTa, MexXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUH CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIUIOBBIE SIBICHHUS,
UCTHIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi dHEPrusi XaOTMUECKOI0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUH CMBICT UCHOJB3YEMBIX BEIWYHMH, HX
0003HAaUEeHUsI W €IMHULbI, HaXOAUTh (HOPMYJNbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEIUUYHUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD IOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM TMPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIlBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM OHHEPruM, 3aKOH COXpPaHEHMs MMILyJbCa,
OPUHLIMII CYNEPHO3ULUN CWJI, NPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON DHEPTUU TEIUIOBOTO JIBMIXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIBL,
o0JyacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPHUHILMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIONb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3UUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOrOo SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NEeATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIEeNblo,
UCTIONB3YS (PHM3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BBIOMPATh (PUNYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAUMBbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOU BEJIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PacCyKICHHUW C OMOpOM Ha HM3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh ~ MpU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHPOpMAIUK, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KHU3HU
1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpejie;



paboTaThb B TIpynmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE paCCMATPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3HKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, SIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpHU pPEUIeHUU (PU3NYECKHUX
3azay;

pacmo3HaBaTh (pU3NUecKe SBICHUS (IPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHs TOKa, B3aUMOJACHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUHWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcIpOCTpaHEHHE CBETa, OTpPaKEHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSAPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKUE,  JJIEKTPUYECKYIHD  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ysl (DU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUIN 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AJIEKTPHUUECKOe
COTIPOTHUBIICHUE, PAa3HOCTh MOTEHIINAJIOB, JEKTPOABMKYIAs CUjla, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOoJl M YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3apsii U CWiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUI
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBICHUS U TIPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTHh SJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, MEPUOJ TOJIypacmaaa, YHEPTHUs CBSI3H
ATOMHBIX SI7IEp, TPU OIKMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHFHOTO M MapauIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWs MacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
¢ TOKOM, cuJibl Ammepa u cuibl JlopeHta;

CTPOUTh W ONHCHIBATH HM300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPHU 3TOM
dbopmynupoBaTh mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (U3UYECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOJIUIl U
rpauKOB, AEIAaTh BHIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCTOJIb30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYNHBI;

pemaTh Ka4eCTBEHHBIE 33Ja4: BEICTPAUBATH JIOTHUECKU HETIPOTUBOPEUHBYIO
[IEMOYKY pacCyXJIEHHI C Omopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHUS;

UCTONB30BaTh  NpPU  pEIIEHWH  Yy4eOHBIX  33aJa4  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETAIIH
U TIpE/CTaBJICHUsl y4eOHOM W HAYYHO-TIOMYJISIpHONM MH(OpPMAIUHY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/la POCCUICKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBAMH, I COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNIBl, PAlMOHAIBHO paclpeneisiTb OO0S3aHHOCTU W
IUTAHUPOBATh JIE€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, a/JIeKBATHO OLIEHUBATH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIbI B PElICHHE pacCMaTpUBaeMon poOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/mn P Konrpoabnbie IIpakTnueckmue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlusamiica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 hitps:/m.cdsoo.rw/7E4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubanorexa HOK

®da3oBbIe MEPEXOIBI

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




Uroro no pazneny

24

Paznea 4. JIEKTPOJUHAMUKA

bubmuorexa [JOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK
’ pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJTACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
’ WHIYKIMSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnnorexa [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnmuoreka [JOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbHON TEOPUHI 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITUKH 6 ngg;;fg;gﬁ%ﬂlcgh
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061maroiiee MOBTOPEHKE 4 fgfg;;fg;gﬁ% £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 Hayunrie MeT(})’;[(BI HOfHaI.)HI/ISI 1 bubnmnorexa [IOK
v https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIllero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHM COBPEMEHHOU 1 bubanorexa [HOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU EATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO 1 bubmuorexa [JOK
nerxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsMONIMHENHOE 1 bubmmoreka [IOK
JIBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuorexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE.

7 JBm>xeHne MaTeprualIbHOM TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ "anumes. 1 bubmmoreka [JOK




WNHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 CyHepHo3uLuu cuil. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa 1151 bubanorexa [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumia

11 TspkecTu. [lepBas kocMuyeckas bubmorexa [IOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Ko>dbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WJIH ra3e
[ToctynaTtenbHoe U BpalaTeabHOE

14 JIBIDKEHHE a0COIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc maTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHUE
PaboTa 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sHeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 006 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKON SHEPTUn

17 IloTeHumanpHas SHEPTHUsL. bubmmoreka [IOK




[ToreHmanpHast 3HEPTUS yIPyro
nehOpMUPOBAHHON TTPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHuManpHbIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b pabOThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPIUU CUCTEMBI Tell.
3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue cBsi3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOU SHEPrHU
Tella Ha MPUMEPE PaCTKCHHUS
PE3MHOBOT'O KIyTay

20

KonrponsHas pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemtectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas TemepaTypa Kak Mepa

2% CpelHEeW KUHETUYECKON SHEPTUN bubmmoreka [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

79 M3onporiecchl B Me€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsis saneprust
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KonndaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa

31 Bupael rerionepenaun bubmnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI mpoiece

13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeoOpatumocTs mpo1ieccoB B bubmmoreka [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punuun nevicteus u KIIJ{ TernoBoit

bu6mmoreka [IOK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KITJ

37 DKoJorn4eckre mpoodIeMbl
TETUIOHEPTETUKHI

18 O6o0maromuii ypok «MoseKkyspHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMIKIY https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme

39 «Monexkymnspaas ¢uszuka. OCHOBBI bubmmorexa [IOK

YAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHTEIbHAS

41 BJIAJXHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [OK

AYxa- o https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u

4 amopdHbIe TeIa. AHU3OTPOIHS bubanorexa [HOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
[InaBneHue U KpUCTAUIU3ALIHSL.

Bbu6nmuoreka [JOK
43 VenapHas TEIIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumariust
Bbu6nmuoreka [JOK
44 VYpaBHeHHe TEMI0BOro 6amaHca
P https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUA JIEKTPHYECKUX

https://m.edsoo.ru/ff0c6bce




3apsiI0B

[IpoBOIHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorera [IOK
yrp ' p https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsa
B3anmoneiictBue 3apsa10B. 3aKoH
47 Kymona. ToueuHbIH 3IeKTPHIECKUN bubmmnorera [IOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIEKTPUIECKOTO
43 nosist. [IpuHIMn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ fait. https://m.edsoo.ru/ff0c6100
MMOTEHI[NAIOB
ITpOBOMHUKH U TUDIEKTPUKU B
50 3npeKT OCTaTHUYECKOM HOIjIe bubmmorera [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onekrpoémrocth. KonaeHncaro
p A p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCAaTopa. DHEPIrHs 3apsHKEHHOr0 bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOpa
53 Jlaboparopnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMTT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMPOBAIHLHOTO

ammapara, CTpyWHOT0 IpUHTEpa.
DJIEKTpOCTaTUYECKAas 3alIUTa.




3a3eMiIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«/3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 IOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBubiii ypok. KonTposibHas
pabora o Teme "DnekTpoauHaMuKa' /
Bcepoccuiickas nmpoBepouHas padoTa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypox
«InexTponuHamuKay / Beepoccuiickas
mpoBepoyHas pabora

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
Temriepatypbl. CBEpXIIPOBOIMMOCTh




DNEeKTPUYECKHUI TOK B BAaKyyMe.

62 CBolicTBa 3JIEKTPOHHBIX ITY4YKOB !
[TonmynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA ] bubnuoreka [IOK
p—n-nepexoza. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopsI
DJIEKTPUYECKUH TOK B pacTBOpaX U

64 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DNEKTPONIUTHYECKAs JUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

65 CaMoCTOSITeNIbHBIN 1 ] bubmuorexa [JOK
HECAMOCTOSITENBHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tmazma
DneKkTpudecKre mpuodopsl U

66 YCTPOMCTBA M X MPAKTUYECKOE 1 bubanorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KontponbHas paboTa mo teme

67 «9nektpocraruka. [locTosTHHBIN 1 bubanorexa [HOK
3JeKTpUYeCKUil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»

68 PesepBHblIitl ypok. O600maromuii ypok 1 bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KJTACC

Kosun4yecTBo 4acos JJIeKTPOHHBIE
(]
JIE-II Tema ypoxa Bcero Koutpoapupie  IMpakruyeckue il:;:eﬂlflﬂ :)Ig[()bal;zz:fenbﬂme
padoThI padoThI pecypen
[TocTosTHHBIE MAarHUTHI M KX

| B3auMoOJIeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKLIHHU
MarnuTHO€e 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenune | 1 bubmmoreka [JOK
MArHUTHOTO TOJIA KATYIIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMe MarHUTHOTO TOJIS Ha
IPOBOAHMK C ToKOM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 Bubmuotexa [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM)

JleicTBMe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 Bubmuotexa [JOK
Cwuuta Jlopenma. PaGota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHaykius. [TotTok

6 BEKTOpa MarHUTHOM uHAYKIuu. 31C 1
MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU WHTYKLIUK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIeHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENb,
YCKOPUTENH 3JI€MEHTApHBIX YaCTHII,
AHIAYKIHOHHAsA [1€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHuTHAS WHIYKITHS)

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarsuTtHoOe nozJe.
DneKTpoMarHuTHas MHIYKIUS

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

12

CB0OOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUecKue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOIeOaHuH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIxX KoJieOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI TPY3a»

14

Koneb6arenbuplit koHTYyp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbBIMHU KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B UCAJIbHOM
KOJIe0aTeTbHOM KOHTYpE

bub6munoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxXarIUX
KosieOaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BBIHy)K[[eHHBIG SJICKTPOMArHMTHBIC
KoJsieOaHus

bub6munoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEUCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
IPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JJEKTPOIHEPTHH B ITIOBCEAHEBHOM
KU3HU




Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocthb

bubmunoreka LIOK

21
pacnpoCTpaHEH!s U IJIMHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI
” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoicTBa U cKopocTh. [lkama Bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U
24 teneBuaeHus. Pa3Butre cpeacTs
cBs3u. Pagnosokanus
’5 Kontponbhas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHUE
%6 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
ToueuHbIl HICTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubnmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaiie
[Ipenomnenue cpeta. [TonHoe
73 BHYTpEHHeE oTpakeHue. [IpenenbHbiii bu6nuoreka [JOK
YI'OJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKEHUs
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
TOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenne n3odpaxeHuii B bubmmoreka [JOK




nuH3e. opMysia TOHKOU JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «ccneqoBaHue CBOMCTB
U300paXCHHI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. Llet. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 WnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludbpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckrie MpuOOPHI U YCTPOICTBA U
> YCIIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIaCCM4YeCKOU MexaHukH. [locTynarsl bubnuoteka [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cta42
JUTUHBI
DHeprus ¥ UMNYJIbC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YHEPTUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIBCOM. DHEPTHUS ITOKOS
KonTtponsHas padora «OnTuka.
39 OCHOBBI crielIUaNIBLHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [Inanka. Dueprus

bubmunoreka LIOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTkpbITHE U HCCIEN0BAHNE Eu6 [IOK
HOIHOTEKA
41 .0 A.T.
porospexra. OnrTet https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbI hoTodddexTa. YpaBHEHHE
. (vb oo P but6mmoreka [IOK
42 DitHmreitHa 115 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
HaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBHUE bubmorexa LIOK
Ackd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTosneMeHT, HOTOIATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «3JI€MEHTBI bubmuoreka [{OK
KBAHTOBOM OIITHUKHN) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITE
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
bu6mmoreka [IOK
47 I1 b
OCTYIATEL bopa https://m.edsoo.ru/ff0dOafa
H3nyuenune u moriomnienne GpoToHOB
48 I H};[qe exone aTOMéllu co H(?;o OBHSI bubmmorexa IOK
P pexoz " 8 P https://m.edsoo.ru/ff0dOafa
SHEpruu Ha Ipyroil. Buasl criekTpos
BomnHoBEIe cBOMicTBa yacTUIl. BOJIHEI
. bubmuoreka [IOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuio cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DIIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uznydeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B si/Ipe.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTEeTUKHU

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

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
PEruCTpALMM 3JIEMEHTAPHBIX YaCTHL.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
($u3uUeCcKOil KapTHHBI MUPA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HaAYeHUE aCTPOHOMHUHM. Bun
3BE31HOTO Heba. Co3Be3aus, IpKHE
3BE3/bI, INIAHETHI, UX BUIMMOE
nerkenne. ConHeyHas CUCTEMa




56

Comnnne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CosiHIa v 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTTABHOM
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3BE311. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOKIACHUU U
sBororny CoJIHIA U 3BE3T

58

Muineunsiii [1yre — Hama ['anakTuka.
[Tonoxenne n aBmxenne ConHua B
lNanmaxruke. I'anaktuku. Y€pHble
JBIPBI B SIPAxX TaJaKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boibioro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemiennsie mpoGieMbl acTpOHOMUU

61

KoHnTtposbHas paboTa «9JIeMEHTHI
aACTPOHOMHUU U aCTPOPUIUKI

62

Ob6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON U
3TUYECKOH cdepax AesITeNbHOCTH
YeJloBeKa

63

O6o6maromuii ypok. Pois u Mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

64

O6o0matromuii ypok. Posb




dusnyeckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O PU3UIECKOM
KapTHHE MHpa

Ob6o06maromuit ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 00IIEM

65 PAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX NPEJICTABICHUN O IPUPOJE

66 PesepBHbIi ypok. MaruutHoe 1ose. 1
DNEeKTpOMarHuTHask MHYKIUs
PesepBHblil ypok. Ontuka. OCHOBBI

67 CIIelIMaIbHON TEOPUU 1
OTHOCHUTEIIbHOCTH
Pesepnslii ypok. KBantoBas ¢usnka.

68 QHGI\EI)CHTBI};I:JTPOHOMI/II/I u ’ 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d1784
actpouznku
OBIIEE KOJIMYECTBO YACOB I10 63
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmonen

10.2

VY4YuTBHIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3MYECKHX MOJEINei:
MaTepuajibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJCIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIA OJJICKTPUYECKUN 3apsii — IPU PELICHUU

buznuecKkux 3aaa4d

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHUKU, MOJEKYISIPHO-KHHETHYECKOW TEeopuu
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBM)KEHUE, CBOOOIHOE TaJeHUe
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
mupdysusi, OpPOYHOBCKOE IBHKCHHE, CTPOCHUE JKUIKOCTEH W
TBEPABIX  TeJ, M3MEHeHHe o0BhEMa Tenm TpU  HarpeBaHHH
(oxJTaXXIeHNN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHICHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE AABJICHUS ra3a MpH €ro HarpeBaHWU B 3aKPHITOM COCY/E,
CBS3b MEXOY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTpU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUEcKue
BEJIMYMHBI: KOOpAUHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAaHUM MPABUILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3YS (U3MYECKHE BEIMYHMHBI: JaBJICHHE Tras3a,
TEMIIEpaTypa, CpeAHsAs KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTPEHHsA »HHeprusa, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNsd; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICI
UCIIONb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M EIUHULBI, HAXOJWUTb
(GbopMyIIbl, CBS3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYECHHBIC JJIGKTPHUECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (hu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaNPsOHKEHHOCTD  TIOJIS, TOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCaHWH TPABUIBHO TPAKTOBATh (PU3UUECCKUN CMBICI MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHMs] ¥ EJWHUIBI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3UYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM  OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KHUHETUYECKOM JHEPrUU TEIUIOBOIO JBHUKEHHS MOJIEKYNI C
aOCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 53TOM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MaIllMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0€30MaCHOTO

HCIIOJIB30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonHaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)143quc1<1/1x SIBJICHUU U
MIPOIIECCOB C UCIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (dopmyaupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HUCIIOJB30BaTh N3BCCTHBIC MCTOIbI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAaOIUIl U TpadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yabTaTaM HCCICIOBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MacCHOTO  TpyJda TMpU  TPOBEICHUU
UCCIICIOBAaHUM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TNPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHBl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ pelieHHUs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe HpH  pelICHUMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TOHMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPOpPETAllMA M TPEJICTABICHUS y4eOHOM W HAaydHO-NOMYJISIPHON
uHpOpMalUY, TOIYYEHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX W 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH pU 0OpaleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbS H

cOOJTI0IEHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne c BBIIOJHEHUEM Pa3IUYHBIX COLIHMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiesiaTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHJAPTHHIX
CUTYyallUsiX, aJIeKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B peLIEHNE paccMaTpUBaeMoOi mpoodieMbl




11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4YuTBHIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3MYECKHX MOJEINei:
TOYEYHBIN JJIEKTPUYECKUN 3apsf, siAepHas MOJENb aTOMa, HyKJIIOHHAs

MOJI€TIb aTOMHOTO sI/Ipa MPH pelieHnH (PU3NIECKHUX 3a1a4

11.3

Pacmo3naBate usnueckue siBiaeHUs (Imporecchl) U OOBIACHATh WX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICVICTBUE MAarHuTOB,
ANIEKTPOMArHWTHAs WHAYKLUHWSA, JEHCTBHE MAarHUTHOrO TMOJS Ha
MPOBOAHUK C TOKOM W JABWXKYIIMMCS 3apsil, 3JIEKTPOMarHUTHbHIE
KojeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa,
OTpaXeHHE,  TpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
noJIsIpu3aIiis CBeTa, AWCHEpcHsi cBeTa, (porolnekTpudeckuii 3G dexT
(botoadexrt), cBeTOBOE maBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHAas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh  HU3y4YEHHBIE CBOMCTBA  BEIIECTBA  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYI0 IMPOBOAUMOCTh Pa3IUYHBIX
Cpen) W DJICKTPOMArHUTHBIC SBJICHHS (TMPOIECCHI), HCIOIB3YS
¢du3nueckue  BENUYMHBL:  JJCKTPUUECKHU  3apsl, CHila  TOKa,
ANEKTPUYECKOEC  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPTHUsl AIEKTPUYECKOTO W MArHUTHOTO TOJEH, MephoJ U YacToTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B TpoIlecce
TapMOHHYECKUX 3EKTPOMArHUTHBIX Kosie0aHuH, doxycHoe
paccTosiHue U OINTHUYECKash CWJIa JMH3bI;, MPU OMHMCAHUU MPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICT HUCHOIB3YEMBIX BEIUYHUH, WX
0003HAYCHHUSI W EIUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMHU

11.5

OnuceIBaTh N3YUYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3Yd




¢u3znyecKkne BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HJHEPruss M HUMIOYIbC (OTOHA, IMEPHOJ
rmojypacnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUH
MPaBUIIBHO TPAKTOBATh (U3MUYECKUN CMBICT UCIOIb3YEMBIX BEIUMYHH,
ux 0003HAYECHHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE
TaHHYIO0 (U3UYECKYI0 BETUUYMHY C IPYTHMH BEJIMUYUHAMU, BHIYUCIISATH

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHanmu3upoBaTh (U3MYECKUE TMPOIECCHl W  SIBICHUS, WCIOIb3Ys
¢usznueckre 3aKOHBI M NOpUHOUOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATENBHOTO U TMAPAJIENBHOTO COEAMHEHHSI IPOBOIHHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSIMOJIMHEHHOTO PAcpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dboTodadderra, 3aKOH COXpAHEHHS DHEPrUU, 3aKOH COXPaHCHHS
UMIYJbCca, 3aKOH COXPAaHEHMUS JJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHUsT  MaccoBOro  4YHcia, MHocTynarsl bopa,  3akoH
PaAMOAaKTUBHOIO pacmajga; 0Opu ATOM  pa3inyarh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuiibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMIIOCKHM

3€pKajiOM, TOHKOW JINH301

11.9

BrimmonHaTe SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)143quc1<1/1x SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSMBIX ¥ KOCBEHHBIX M3MEPEHHI; TIPU
aToM (dopmyaupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsSMBIE M KOCBEHHBIE H3MEPEHUs (PU3UUECKUX
BEJIMYMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C UCIOJIb30BAHUEM
OpSMBIX ~W3MEPEHHH; IIPU OTOM KOHCTPYHMPOBaTb yCTaHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOJIHIl U TPaQUKOB, JIENaTh BEIBOJBI 110 PE3yiIbTaTaM

ncciacagoBaHus

11.12

CobmiomaTe mpaBuia 0€30MacHOTO TpyAa TMpU  MPOBEACHHUH

WCCIIeIOBAaHUNA B paMKax ydeOHOro SKCIepUMEHTa, YydeOHO-




HCCHGHOB&TGHBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTH C HCIIOJIb30BaAHUCM

M3MEPUTENBHBIX YCTPONHCTB U 1a00PaTOPHOro 000pYyI0BaHUS

11.13

Pemate pacuéTHble 3aa4d ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCTONB3ys (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHajH3a
yCIIOBUSL  3aJauyd  BBIOMpaTh  (U3NYECKYI0 MOJEb, BBIIEIATh
(dbu3nvecKrue BEIMYUHBI U (POPMYIIBI, HEOOXOUMBIC ISl €€ PEIIeHUs,
IIPOBOAUTH PACUETHI M OLIEHUBATh PEANbHOCTD MOJYYEHHOTO 3HAUECHHUS

(bU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3a/layu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I?>I/ILICCKI/I€ SIBJICHUS

11.15

Hcnonp3oBaTe MNpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBaHUS,
MHTEpPIpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHOMN
uHpOpMaLUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOIy4aeMylo HH(OPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MalIWMH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iauyarh YCIOBHS KX O€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOaUTE TpUMEPH! BKJIAZa POCCHHCKUX M 3apYOEKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecrieyeHns 0€30MacHOCTH pU 0OpaleH!: ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbs H

cOOJTI0ICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

11.19

PaGorars B rpymme ¢ BBINOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX poJiei,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pPalHOHAIBHO  PACHpPEAENATh
O0s513aHHOCTH M IUIAHUPOBATh JICATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsiX, aJ€KBATHO OLIEHMBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PELICHUE PacCMaTpUBaeMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
K Kon
oA NpoBepPSIEeMOro IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaena
3JIeMEHTAa
OU3NUKA 1 METOJbI HAYUHOI'O TIO3HAHUA
®dusuka — Hayka o npupone. Hayunsie MeTOAbl IO3HAHUS
1.1 OKpykaroliero mupa. Ponp skcrnepruMeHTa M TEOpUU B
npoliecce MO3HaHUS MPUPObL. DKCIEPUMEHT B (PU3UKE
1 MopenupoBanue (GU3UUECKUX SBJICHUH M TPOLIECCOB.
Hayunbie rumnore3pl. PuU3MYECKHE 3aKOHBI U TEOPHH.
- I'panunbl OPUMEHHUMOCTH  (PU3MYECKUX  3aKOHOB.
' [Ipuntun  cootBercTBus. Ponb u Mecto (u3uku B
(opMHpPOBaHNUU COBPEMEHHON HAayYHON KapTHHBI MUDA, B
MPAKTUYECKOU ESITETbHOCTH JIOIeH
2 MEXAHHKA
KNMHEMATHUKA
Mexanuueckoe JBUKECHHUE. OTHOCUTENBHOCTh
2.1.1 MEXaHUYECKOTO IBUKECHUS. Cucrema oTcuéTa.
TpaekTopus
[lepemenienue, ckOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAs
510 CKOPOCTb) U YCKOpPEHHE MaTepHaIbHOM TOYKH, UX
o IPOEKIIMM Ha OCH CUCTeMBl KoopauHar. CloxeHue
MEPEMEILICHUH U CII0KEHUE CKOPOCTEM
)1 PaBHOMepHOE W PaBHOYCKOPEHHOE TMPSAMOJUHEITHOE
' 513 nBIKeHue. ['paduku 3aBHCHMOCTH KOOPAWHAT, CKOPOCTH,
o YCKOPEHHUS, MyTH U NEPEMEIICHUS MaTEepUAIBHONW TOYKH
OT BpEMEHU
2.1.4 CBobOonHOe majeHne. Y CKOpeHrne CBOOOHOTO MaJCHUS
KpuBonuneiiHoe nBuxeHue. PaBHOMepHOE JBUKEHHE
515 MaTepUaJIbHOM TOYKHM II0  OKPYXKHOCTH.  YTJIOBas
o CKOpOCTb, JMHEWHass ckopocTh. Ilepuon um dacrora.
LleHTpOoCTpEMUTENIBEHOE YCKOPEHUE
2.1.6 TexHudyeckue  yCTpPOMCTBA:  CHUIOMETP,  JIBHIKCHHE




CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPCAAYN

2.1.7

[Ipaktuueckne  paboTel.  V3MepeHHMe  MTHOBEHHOMU
ckopoctH. MccnenoBanue COOTHOIIEHUS MEXAY IyTSIMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEOBAaTEIbHBIE pPAaBHBIC
IIPOMEXYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKCHHUH
C HAyYaJbHOM CKOPOCTBIO, pPaBHOM Hymwo. H3ydeHue
JIBW)KEHUS IIApUKAa B BA3KOW JKUAKOCTU. W3yueHue

JBUXXCHUA TCIIA, 6pOH_I€HHOFO TOpU30HTAJIBHO

2.2

##HPart## TMHAMUKA

2.2.1

[Ipunmun otHocutensbHOCTH ['anmuned. IlepBblii 3aK0oH

Hprotona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cuil

223

Bropoili 3axkoH HploTOHa 111 MarepuUalbHOM TOYKH B
uHeprmanbHoi cucteme orcuéra (MCO). Tpernii 3akoH

Hrrotona AJId MaTCPUAIIBHBIX TOYCK

22.4

3akoH BceMupHOro TtaroreHus. Cuia Tsokectu. llepas

KOCMHUYCCKaA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXEHUS 1
cuna TpeHuss mnokosa. Koapduument Ttpenus. Cuna
COTIPOTUBIICHUSI TIPU JIBWKEHUHU Tella B KUAKOCTU WIH

ra3c

227

[ToctynarenbHoe M BpallaTesIbHOE JABMKEHHE aOCOIIOTHO

TBEPJIOTO TENA

2.2.8

MOMEHT cuJIbl OTHOCUTENBHO OCU BpamieHusa. [liedo

cuiibl. YcnoBus paBHoBecus TBEpaoro tena B UCO

229

TexHUYecKrne YCTpPOMCTBA: MOAIIMIHUKYU, IBUKECHHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padboTsl. V3ydyeHue ABMKEHUS Opycka IO
HAKJIOHHOW TUTOCKOCTH TOJ I€HCTBUEM HECKOJBKHX CHIL.
HUccnenoBanue 3aBUCUMOCTH CHII YIPYTOCTH,
BO3HHKAIOMINX B IeOPMUPYEMO IPYKHUHE U PE3NHOBOM
oOpasie, oT BeJWYHMHBI WX Jedopmauuu. McecnenoBanue

YCIIOBUM paBHOBECUS! TBEPAOrO Teja, HMEIOIIEr0 OCh




BpalLEHUS

###Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

HNMnynsc mMaTepualbHONM TOYKHM, CUCTEMbBI MaTEPUAIIBHBIX

23 To4eK. MIMIysibC CHibl M1 U3MEHEHHE UMITYJIbCA TEJa
3akoH coxpaHeHusi umnyibca B HMCO. PeakTuBHOE
2.3.2
JIBUKEHUE
233 PaGora cumbl
234 MoimHoCTE CHITEI
35 Kunernueckas sHeprusi MmaTepuaibHOl Touku. Teopema o
o KMHETUYECKOU DHEPIUU
IlorenunaneHas dSHeprus. IloTreHuumanbHas dHeprus
73 2.3.6 ynpyro aehopMHpOBaHHOW NpYXHUHBL [loTeHmmanpHas
SHEprus Tela BOIU3H MOBEPXHOCTH 3eMITH
[loTeHuuanbHple ¥ HEMOTEHIUAIbHbIE CcUJbl. CBS3b
537 paboThl  HEMOTEHLIMANbHBIX CHJI C  U3MEHEHUEM
o MEXaHUYECKON SHEPIUH CUCTEMBI Tel. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUun
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHu4yeckue yCTpOMCTBA: ABUKCHUE DPAaKET, BOIOMET,
o KOIIep, NPY>KUHHBIA MUCTOJIET
[IpakTuueckue paboThl. M3ydeHue CBS3M CKOpOCTEH Te
2.3.10 npu HeynpyroMm ynape. MccnemoBanue cBsi3u pabOTHI
CUJIBI C U3MEHEHUEM MEXaHUYECKON YHEPTUU Tena
3 MOJIEKYJIAPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKO TEOPUU
OCHOBHBIE  TOJOXKEHUA  MOJIEKYISIPHO-KMHETUYECKOM
3.1.1 teopun. bpoyHoBckoe nsmxenue. uddysusa. Xapaxrtep
JBUKECHHUS M B3aMMOJICHCTBUS YaCTHUI[ BELIECTBA
11 119 Mopgenu CTpOEHHS ra3oB, KUIAKOCTEHM U TBEPABIX TEI U
’ o 00BsICHEHHE CBOJMCTB BEIIECTBA HA OCHOBE DTUX MOIEIIEH
313 Macca monekyn. KomuuectBo BemectBa. [locTosiHHas
o ABoraapo
314 TermmoBoe paBHOBecue. TemmepaTypa U €€ H3MEpPEHHE.

[IIxana remnepatyp Llenbcus




3.1.5

Mopnens upeanbHoro rasza. (OCHOBHOE ypaBHEHHE

MOJIEKYJISIPHO-KMHETHUECKON TEOpUH UCaIbHOTO raza

3.1.6

AOcomroTHass ~ TeMmIepaTypa Kak  Mepa  CpeaHeu
KHHETUIECKOU OHCPIruu TCIIJIOBOT'O ABWIKCHUA YaCTUL]

raza. [lIkana remneparyp KenbBuna

3.1.7

Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa

3.1.8

I'azoBbie 3akoHBI. M30mporiecchl B HACaTbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIllECTBA:  M30TEpMa,

n30x0pa, u300apa

3.1.9

TexHUYEeCKHEe yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuueckue pabotel. M3mepeHue macchl BO3ayxa B
KJIACCHOM KoMHate. MccnenoBaHne 3aBUCMMOCTH MEXIY

napaMeTpaMM COCTOSIHUS Pa3peKEHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHYTpeHHsAs dHeprus

TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322

KonuyectBo Temmorel M pabora. BHyTpeHHsS sHEprus

OJHOATOMHOI'O HACAJIbHOI'O ra3da

323

Buasl Temionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS,
W3JTyYCHHE. TenmoéMKOCTE Tena. VnenpHas
TEIJIOEMKOCTh BelllecTBa. PacuéT KoaudyecTBa TEIIOTHI

NP TeruIonepeaade

324

IlepBbiil 3ak0H TepMoguHaMuku. [IpumeHeHue mnepBoro
3aKOHa TEPMOAMHAMHUKHU K u3onpoueccaM. I'paduueckas

UHTEpHpeTanus padoThl ra3a

3.2.5

TeruoBble MamuHbl. [IpuHIMOBI JEWCTBUS TEILTOBBIX
MmamuH. [IpeoGpa3zoBaHus JHEPTUHU B TEIJIOBBIX MallTHHAX.
Koaddunment mnonesnoro nevictBus (manee — KIIJI)

temioBoid mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit  3akon  TepMmommHamuku.  HeoGparumocTthb
MpoUEccOB B mpupoAe.  TemioBble  JBUTATENH.

DKoJjorudeckue npoOaeMbl TETIO3HEPTETUKH

3.2.7

TexHuueckne YCTpOMCTBA: JBUTATEIb BHYTPEHHETO

Cropanusi, OBITOBOI XOJOUITHHHUK, KOHTUITUOHED




3.2.8

IIpakTrueckue paboThI. N3mepenue YACIBHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcaIus. Mcnapenue u KumeHue.

3.3.1 VYaenbHas Temwiora mMapooOpa3oBaHUS.  3aBUCHUMOCTb
TEMIIEPATYPHI KUTIEHUS OT JABJICHUS
330 AOCOmIOTHAsT U OTHOCHUTEIbHAs BIAXHOCTh BO3yXa.
o Hacpiennsiit nap
Teépnoe teno. Kpucrammmueckue u amopdHble Tena.
333 AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKHAKHUE KPUCTAILIBI.
33 CoBpeMeHHbIE MaTepUalIbl
334 [InaBienne © KpuUCTaUIM3alMs. YelbHas TeIoTa
o riaBnieHus. Cyonumanus
335 YpaBHEeHHE TEIIOBOTO OanaHca
TexHu4yeckue yCTpPOMCTBA: TUIPOMETP M IICUXPOMETD,
336 KAJIOPUMETP, TEXHOJOTHHM IIOJIYyYEHUs COBPEMEHHBIX
o MaTepuaioB, B TOM YHCIE HAHOMATEpUAIOB, W
HaHOTEXHOJIOTUN
3.3.7 [TpakTuueckue paboTsl. I3MepeHne BIaXKHOCTH BO3TyXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
ny OnexkTpuzanusi Tel. OJeKTpuueckui 3apsia. JlBa Buaa
o JNEKTPUYECKUX 3apsiiOB
4.1.2 [IpoBOAHUKY, AUFIEKTPUKHU U TTOTYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
4.14 Bzaumopeiictue 3apsanoB. 3akoH Kynona
41 OnekTpuueckoe noiie. Hampsok€HHOCTh 3JIEKTPUYECKOTO
4.1.5 nonst. [TpuHuun cynepno3uuuu. JIMHUM HaNps>KEHHOCTH
IIEKTPUYECKOTO OJIS
416 Pabora cun snexTpocraTrueckoro mois. lloTeHuman.
o Pa3HocThs moTeHIManon
417 [IpoBomHMKM W AWDJIEKTPUKM B IMOCTOSIHHOM
o IIEKTPUYECKOM IoJie. J{MaaeKTpuueckas MpOHUIAaEMOCTh
4.1.8 ONEKTPOEMKOCTD. Konpnencarop. OnEeKTPOEMKOCTh




IUIOCKOTO  KOHJEHcaTropa.  OJHEprus  3apsyKEHHOTO

KOHACHCAaTOopa

TexHUUeCcKrne YCTPOMCTBA: DIJIEKTPOCKOI, 3JIEKTPOMETD,

nr AJIEKTPOCTATUYECKAs 3allHuTa, 3a3eMJICHUE

o 3JIEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYHHBIN
IPUHTED

41.10 [Ipaktuueckue paboTel. M3MepeHHe 3IEKTPOEMKOCTH

KOHACHCAaTOopa

4.2

IMIOCTOSHHBINA DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX

CPEJAX
401 VYcnoBUs CyIIECTBOBAHUS TMOCTOSTHHOTO AJIEKTPUYECKOTO
o Toka. Mcrounuku Toka. Cuita Toka. [TocTOSIHHBINA TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
Y DIIEKTPUUYECKOE COIIPOTHUBJICHHUE. VY nenbHoe
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuieNbHOE, CMEIlIaHHOE
o COEIMHEHUE MPOBOIHUKOB
4.2.5 Pabora anekTpuyeckoro Toka. 3akon Jlxxoyns — Jlenma
4.2.6 MOoNIHOCTh 3JEKTPUUYECKOT0 TOKA
anekTpoaBmxkymas cwia (mamee — DJIC) u BHyTpeHHEe
4.2.7 CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3aKkoH OMa ISl MOJTHOU
(3aMKHYTOI) 25IeKTprYecKoi nenu. KopoTkoe 3amMpikaHue
DONEeKTpOHHAs  MPOBOAMMOCTb  TBEPABIX  METAJIOB.
4.2.8 3aBUCUMOCTh COIIPOTUBIICHUS METaJIJIOB oT
Temneparypbl. CBEpXIPOBOAUMOCTh
DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
4.2.9
MyYKOB
[TomynpoBOIHUKH. CobcTBeHHas u MpUMeCHas
4.2.10 MPOBOAUMOCTh  MOJYNpPOBOAHUKOB. CBoHCTBa  p-n
nepexoa. [loaynpoBoAHIUKOBBIE TPHOOPHI
4211 DNEKTPUYECKHA TOK B DIIEKTPOJIUTAX.
o DIIEKTPOJIMTHYECKAS] AUCCOIUALIMS. DIEKTPOIIN3
4212 OnekTpuueckuii Tok B ra3ax. (CaMOCTOSTENbHBIM WU

HECAMOCTOSITEILHBIA  pa3psi. Paznuunbie THIIBI




CaMOCTOATENBHOrO paspsana. Monnus. [Inazma

TexHudyeckue YCTpPOMCTBA: aMIIEpMETP, BOJIBTMETD,

peocTtar, HUCTOYHHUKHU TOKa, OJICKTPOHAIrpCBaTCIbHBIC

4.2.13 npuOOPBI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUs, BaKyyMHBbI JIHOJ, TEPMHUCTOPbI H
(bOTOPE3UCTOPHI, TOTYIPOBOIHUKOBBIN U0/, TATbBAHUKA
[Ipaktuueckne  pabGotel.  M3yueHwe  cMemaHHOTO

Y COEIMHEHUS PE3UCTOPOB.
Msmepenne DJIC ucTOUYHMKAa TOKA M €ro BHYTPEHHETO
conpotusiieHus. Habmonenue sanexTpoiamnsa

11 KJIACC
K Kon
oA NMpPoBePSIEMOro IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA
pasaena
3JIeMEHTAa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA UHAYKIMA

[TocTostHHBIE MarHuThl. B3anMonencTBHE NOCTOSHHBIX

43.1
MarHuTOB
MarnutHoe mosne. Bekrop MarHUTHOM MHAYKIMH.
[TpuHimn cynepno3uiyu. JIMHUKM MarHUTHOW WHIYKIIHH.

432 Kaptuna nuHuii MarHuTHOM MHAYKITUU MOJSI TOCTOSTHHBIX
MarHuTOB
MaruutHoe 1osie NMpOBOJHHUKA C TOKOM. KapTuHa nuHMI

43 MoJIsl JJMHHOTO TMPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O

4.3.3 KOJIBIIEBOTO TPOBOJHMKA, KATYIIKH C TOKOM. OIIBIT
Opcrena. BzanmopeiicTBre NPOBOJHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAy/b U HallpaBJICHNE
Cuna Jlopenna, e€ Moayib U HampaBieHHE. [[BuxkeHHe

4.3.5 3apsHKEHHOM YacTHIbl B OJJTHOPOJHOM MAarHUTHOM TIOJIE.
PaGora cuel Jlopennia

436 SIBrieHUE AIEKTPOMATHUTHON MHIYKIIMT

437 [ToTok BEKTOpa MArHUTHON MHIYKIIMHU




OJC wunayknuu. 3aKOH 3JIEKTPOMArHUTHOW HMHIYKIUU

43.8
®dapanes
BuxpeBoe nsnekrpuueckoe mone. OJC uHAyKIuMM B
439 IIPOBOJHUKE, JBHXKYILIEMCS MOCTYyIIaTEILHO B
OJIHOPOJIHOM MarHUTHOM I10J1€
4.3.10 [TpaBuio Jlenna
NHnykTuBHOCTH.  SIBIIGHME  CaMOMHIYKIIMH. OJIC
4.3.11
CaMOMHAYKIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIE
TexHuueckne  yCTpOMCTBA:  MOCTOSIHHBIE  MAarHWTBHI,
4.3.14 AIIEKTPOMArHUTBI, AJIEKTPOJIBUTATENb, YCKOPUTENH
3JIEMEHTAPHBIX YaCTULl, NHAYKIIMOHHAS 1I€Yb
[IpakTuueckue paboThl. M3yueHne MarHUTHOTO TIOJIS
4315 KaTylIKu ¢ TOKoM. MccienoBanue 1eicTBUSI TOCTOSSHHOTO

MariuTa Ha paMKy C TOKOM. HCCJ’IGILOB&HI/IG SIBJICHUS

ANEKTPOMATHUTHON UHIYKLIIHHU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensraass cucrema. CBOOOmHBIE  KOJIEOAHUS.
lapmonnueckue Koe0aHusl. [Tepwuon, 4acToTa,

aMIIuTya u (asza Koiaebanmit

5.1.2

[IpyXuHHBIA MasiTHUK. MaTeMaTU4eCKUil MassTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHui.
Kunemarnueckoe u JTUHAMUYECKOE onucaHue

K0JIe0aTeJIbHOTO JABUXKCHU A

5.14

[IpeBparienue sHepruu Mpu rapMOHUYECKUX KOJIeOaHUSAX.
CBs3b aMIUTHTYZBl KOJICOAHW HMCXOMHOW BEITUYHHBI C

aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Koneb6arenbupiii KOHTYp. CBOOOIHBIC JIEKTPOMAarHUTHBIC
KoieOaHusT B HICATHHOM KOJIEOATEIIbHOM KOHTYpE.
AHanorus MEXy MEXaHUYECKUMU u

3IIEKTPOMAarHUTHBIMH Konebanusamu. @opmysna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUU B UJCAILHOM KOJIe0aTeTbHOM




KOHTYpE

5.1.7

BreinykneHHsie MexaHudeckue KosebOanus. Pe3onaHc.
Pe3onancHas kpuBas. BelHyXI€HHBIE 37I€KTPOMarHUTHbIE

KoJiIeOaHusl.

5.1.8

[lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19

MomHocTh MEePEeMEHHOr0  TOKa. AMIUIMTYJHOE U

HeﬁCTBYIOIHee 3HAYCHUE CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOIeHUEe AICKTPUUYECKON HHEPTrUU. DKOJOTUYECKHE
PUCKH TpU TPOHU3BOJACTBE DIEKTPUUYECKONW DSHEPTHUU.
KynsTypa HCIIOJIL30BaHUsA DJIEKTPOSHEPIUU B

IIOBCEIHEBHOM XKU3HU

5.1.11

Texuuueckue ycTpoiicTBa: cericMorpad, 3IeKTpHUUECKUit

3BOHOK, JIMHHUHU 3JICKTPOIICpEaayq

5.1.12

[Ipaktuueckue pabotel. HccnemoBanue 3aBUCHMOCTH
nepuosia MajblX KoJieOaHWil rpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpy3a. MccrienoBanue nepeMeHHOro TOKa B
Oy M3 MMOCICA0OBATCIBHO COGI[I/IHéHHBIX KOHACHCATOpa,

KaTYILIKU U Pe3ucTopa

52

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHLBIE BOJIHBI

MexaHnyeckue BOJHBL, YCJIOBHUSI  PaclpOCTPaHEHUS.

5.2.1 [Tepuoa. CkopocTh pacnpoCTpaHEHUs M JJIMHA BOJIHBI.
[Toniepeunblie U MPOJIOJILHBIE BOJTHBI
522 WnTepdepenius u nudpakius MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. BeicoTa ToHa.
523
TemOp 3ByKa
DONEeKTPOMarHUTHbIE  BOJIHBL.  YCJOBHSI  HM3JIy4EHHUS
524 JJIEKTPOMATrHUTHBIX ~ BOJH. B3aumHas  opueHTanus
BeKTOpOB E, B 1 v B 3JIeKTpOMarHUTHOU BOJTHE B BaKyyme
CBolicTBa  DJIGKTPOMarHUTHBIX  BOJIH:  OTpa)KCHHE,
5.2.5 [pEIOMIICHUE, HoJsApu3anus, Tudpakuus,
unTepdepenysa. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH
526 [llxama  SJ€KTpOMArHUTHBIX  BOJH.  [IpumeHeHHe

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U GBITy




5.2.7

HpI/IHI_II/IHBI pPaaruoCBiA3N U TCICBUACHUA. PaI[I/IOJIOKaI_[I/IH.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl

52.8

TexHUYECKHEe yCTPOWCTBA: MY3BbIKAIBHBIC MHCTPYMEHTHI,
yIbTPa3BYKOBasi TUATHOCTHKA B TEXHUKE W MEIUIIMHE,
pamap, paJHONpPHEMHHK, TEJICBH30p, aHTEHHA, TEJIC(OH,
CBY-nieun

53

OIITUKA

5.3.1

[IpAMosMHENHOE PaCIPOCTPAHEHHUE CBETA B OJHOPOLHOMU

cpene. Jlyu cBera

532

OrtpaxkeHue cBeTa. 3aKOHbI OTpakeHus ceta. [loctpoeHne

M300pKEHHH B TNIOCKOM 3epKajie

533

[Ipenomnenne  cBeta.  3aKOHBI  MPEJIOMJICHUSI  CBETA.

AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHS

534

[lomnoe BHyTpeHHee orpaxeHue. [IpenenbHblii  yron

MOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucniepcust cBera. CrioxkHbIN cocTaB Oemoro ceta. LBet

53.6

Coluparonue ¥ pacceuBaOIIMe JUH3BL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSIHUE M OINTHUYECKas CUjla TOHKOU
muH3bl. [locTpoeHne wu300pakeHW B COOHMPAIOIMX U
paccenBaromux JMH3aX. @DopMmysna TOHKOW  JIMH3BL

VYBenuduenue, JaBacMoe JIMH30M

5.3.7

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOU ONTHUKH

53.8

Wntepdepenuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIONCHWS MaKCHMyMOB M MHHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'¢pCHTHBIX HCTOYHUKOB

539

Hudpakmus cera. dudpakunonHas pemérka. Y ClIoBHE
Ha6JHOI[eHI/I$I TIaBHBIX ~MAaKCUMYMOB npu naacHuu
MOHOXPOMATHYECKOTO  CBEeTa Ha  JU(PPAKIHOHHYIO

pemeTKy

5.3.10

[Tonspusanus ceera

5.3.11

TexHuueckue yCTpOWCTBAa: OYKH, JIyma, (oToamnmapar,
IPOEKIMOHHBIA  ammapar,  MHKPOCKON,  TEJIECKOII,

BOJIOKOHHAsl ~ ONTHKA,  AU(pPAKIUOHHAS  peméTKa,




OIS PO

5.3.12

[Ipaktuyeckne  pabotel.  M3mepeHue  mokasarens
npenomieHus. MccnenqoBanue CBOMCTB HM300paXKeHU B

nuH3ax. HabmroeHue aucrepcuu cBera

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuipl NPUMEHMMOCTH  KIACCUYECKOM  MEXaHUKHU.
[TocTynarel Teopun OTHOCUTEIBHOCTH: WHBAaPHAHTHOCTH
MOAYJISl CKOPOCTH CB€Ta B  BakyyMme, [PUHIMII

OTHOCUTEJILHOCTH DUHIITEHHA

6.2

OTHOCHTEIHHOCTE OJTHOBPEMEHHOCTH. 3amemienne

BPEMCHH U COKPAIICHUC NJINHLL

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsI3b Macchl C DHEPrUEH M HUMITYJIBCOM CBOOOIHOM

YaCTHIIBI. DHEPTHs MOKOsI CBOOOHON YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. ®opmyna [lnanka cBs3u sHeprun HOTOHA C €ro

4aCTOTOW. DHEPrusi U UMIYJbC (oToOHA

7.1.2

OtkpeiTHe U uccienoanue Gorodppexra. Onbiter AT

CroneroBa. 3akonbl (hoTodPdexra

7.1.3

VpaBuenne OiiHmreriHa s dotodddekra. «KpacHas

rpanuna» Gorosdpdexra

7.1.4

JHasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5

XHUMHYECKOE NEHCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (OTO37IEMEHT, (POTONATUHK,

COJIHEUHast OaTapesi, CBETOIUO/

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCJIEI0BAHNIO CTPOEHHUs aroMa. [lnanerapHas moens

aToMa

7.2.2

[Mocrynatel bopa. W3nyuenue u moriomieHue (OTOHOB
IIpU MEPEXOAe aToMa C OAHOIO YPOBHS DHEPIHHM Ha
npyroi. Bunbl cnekrpoB. CHekTp ypOBHEW sHepruu

aToMa BOJIOpoja




BosHoBBeIEe cBoMcTBa uactuu. Bomubl ge  bpoins.

7.2.3 KopnyckynsapHO-BOJIHOBOI JTyaJIu3M. Judpakmus

AJIEKTPOHOB Ha KpUCTaJlIax

CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4€HHE. Y CTPOMCTBO U
724 TIPUHIIAI PaGOTH Ta3epa

TexHuueckne  yCTpOMCTBA:  CHEKTPaJbHBIA  aHaIu3
72 (criekTpockor), Jiazep, KBAHTOBBIN KOMITBIOTED

[Mpaktuyeckne paboTel. HabmogeHue nuHEHYATOTO
7.2.6

CIIEKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHUS U PETUCTPAIMU AIIEMEHTAPHBIX
7.3.1

YacTHUIL

OtkpeiTne pamguoakTuBHOCTH. OmbiTel Pesepdopma mo

OINIPENIENIEHUIO  COCTaBa  PAJMOAKTHBHOIO  M3JIy4EHHS.
732 CaoiictBa amb(a-, Oera-, raMMa-M3JIydeHHs. BiusHue

PaAMOAKTUBHOCTH HA KUBbIE OPTraHU3MbI

OtkpelTue npoToHa U HeWTpoHa. HykinoHHas Mopnenb
7.3.3 anpa I'eiizenbepra — MBanenko. 3apsan sapa. MaccoBoe

4yucno aapa. M3oromnst

Anbda-pacnaa. DIEKTPOHHBIH U MO3UTPOHHBIA OeTa-
7.3.4 pacnan. ['amMMa-m3nydeHue. 3aKOH PaJMOAKTUBHOIO

73 pacnana

OHeprus CBsI3M HYKIOHOB B sjpe. SnepHble CHIIBL
733 JledbexTt Macchl sapa
7.3.6 S nepuble peakuuu. JleneHue U CUHTES A1Ep

SAnepusrii peaktop. TepmosinepHblii cuntes. [Ipobnemsr u
7.3.7 NEPCHEKTUBBl  SIACPHOM DSHEPreTUKHA. OKOJOTHYECKHE

aCIIEKTHI S EPHOU DJHEPTETUKHU

OnemeHTapHble  4acTULbl.  OTKpbITHE  MO3UTPOHA.
738 DyHIaMeHTabHEIE B3aHMOIEHCTBHS

TexHuueckne ycTpoMcTBa: NO3UMETP, Kamepa BuiibcoHa,
739 SIEPHBINA PeakTop, aTOMHast boMba
7310 [Ipaktuueckue pabotel. MccnenoBanue TpPEeKOB YaCTHIL

(o rotoBBIM (hoTOTpadusIiM)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro nHeba. Co3Besmus, sipkue 3BE3BI,

IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

ConHeunas cucteMa. [lmaHersl 3eMHON  TpymImbL.
IImaHeTHI-ruranThl u ux CITYTHUKH, KapJIMKOBBIC

wiadeTbl. Manble Tena COJTHEUHOU CUCTEMEI

8.3

Connne, ¢otochepa u  armochepa. CosiHeuHas

AKTUBHOCTbH

8.4

Wctounuk sneprun ConHua 1 3B€37

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTD,
paaudyc, Temmeparypa, HX B3auMoOCBs3b. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOM
MOCJIEIOBATEIFHOCTH. 3aBUCHMOCTE «Macca — CBETUMOCTh)

TS 3BE371, IT1aBHOM MOCJIEN0BATEILHOCTH

8.6

BuyTtpennee CTpOEHUE 3BE3. CoBpemeHHbIe
MPCACTABIICHUA O MPOUCXOXKIACHUN U 3BOJIIOLINN CO.HH]_Ia n

3BE3[. DTAaIbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyte — Hama [amaktuka. CroupanbHas
cTpykrypa lamaktuku, pacupeneneHue 3BE3N, rasa Hu
neud. Ilomosxenue n asmxkenne ConHia B [ alakTHKe.

[Tnockas u chepudeckas moACUCTEMBI [ amakTHKu

8.8

Tunel ramaktuk. PaguoranakTuku v KBasapbl. UEpHble

ABIPEI B AApax raJlaKTUuK

8.9

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa006:a.
Paz0eranue ramaktuk. Bospact u paamyc Bcenennoit,
teopusd  bonpmoro  B3pbiBa.  Mogens  «ropsiueit

Bcenennoi». PenukToBoe usinyyenue

8.10

Macmrabnas crtpykrypa Bcenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl acCTpOHOMUU
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