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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢usuke 6a30BOro ypoBHsSI Ha YPOBHE CPEIHETO
o01iero oOpazoBanus pazpaboTaHa Ha OCHOBE MOJOXKEHUN U TPeOOBaHUIM
K pe3yJibTaraM OCBOEHMSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBl,
npencrasieHHbIX B PI'OC COO, a takxe ¢ yu€tom deaepanbHOR
paboyeil mporpaMMbl BOCIUTAHUS U KOHIEIIUHU MPETOAaBaHus y4eOHOTo
npenMera «Pu3rka» B 00pa3oBareabHbIX opranusanusax Poccuiickoi
®denepanuu, peau3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conep:xaHue nporpaMmbl 0 (PU3MKE HAMPABIEHO HA
dbopMUpOBaHUE €CTECTBEHHO-HAYUYHOU KapTHUHBI MUpa oOydatomuxcst 10—
11 xnaccoB npu 00ydyeHUH UX (pU3HKe Ha 0a30BOM YpPOBHE HA OCHOBE
CUCTEMHO-JIEATEIbHOCTHOrO noaxoza. [IporpamMmma no gpusuke
cootBercTByeT TpeboBaHusIM PI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, IPEIMETHBIM U METAPEIMETHBIM pe3yJibTaTaM 00yueHus,
a TAK)KE€ YUYUTHIBAET HEOOXOJUMOCTh pPeAIU3aLUU MEXIPEIMETHBIX
CBs3€Hl (PUBHMKMU C €CTECTBEHHO-HAYYHBIMU YyU€OHBIMU IIpeaMeTaMu. B
HEH ONpEAEIISIFOTCS OCHOBHBIE LIEJIM U3YUYEeHHS (PU3UKHU HA YPOBHE
cpenHero ooiero 00pa3oBaHus, MJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS
Kypca (PU3MUKH: JIMYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no (pu3uke BKIOYAET:

® [UIaHUPYEMBIE PE3yJabTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM

YPOBHE, B TOM UHUCJIE MPEIMETHBIE PE3yJIbTaThI 110 ToJIaM
oOy4eHus;

e coJepkaHue yueOHoro npeaMera « Pu3nkay 1o rojgaM 00y4eHHs..

®du3uka Kak Hayka 0 Haubosee O0IMMX 3aKOHAX NPUPOJIbI, BHICTYTas
B Ka4€CTBE y4eOHOr0 MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIA] B
cucTemMy 3HaHuM 00 okpyxatomeM Mupe. [IkonbHbI Kype pusuku —
CUCTEMOOOPa3yIOIINil 1JIs1 €CTECTBEHHO-HAYYHBIX YU€OHBIX PEAMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBIICHU,
U3y4aeMbIX XUMHEH, Onosoruei, pusnyeckoii reorpadueii u
acTpoHomuel. Mcnonp30BaHue U aKTUBHOE MPUMEHEHHUE (PU3NYECKHUX
3HaHHUM ONpeNIeNsieT XapaKkTep U pa3BUTUE Pa3HOOOPa3HbIX TEXHOJIOTUMN B
cepe IHepreTUKy, TPaHCIIOPTa, OCBOEHUSI KOCMOCA, IMOTYYEHUsI HOBBIX
MaTepUajioB C 33JJaHHBIMU CBOMCTBaMH U JIpyrux. M3yuenue ¢puszuku
BHOCUT OCHOBHOM BKJIaJ B (pOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00y4aroluxcs, B QOpMUPOBAHNE YMEHUN TPUMEHSTh
HAy4YHbIA METOJl TO3HAHUS [IPU BBIMOJIHEHUU UMU YUE€OHBIX
UCCIICIOBaHUM.

B ocHOBY Kkypca (pu3uKu 1151 ypOBHS CpETHETO 00IIEro
00pa3oBaHus MOJIOKEH P UAEH, KOTOPbIE MOXKHO PacCMaTrpuBaTh Kak
IPUHLIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEM KypcC SIBISIETCSA
JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPKUT Marepuai U3 BCEX pa3JiesioB
(bU3UKH, BKIIIOYAET KaK BOMPOCHI KJIACCUUYECKOM, TaK U COBPEMEHHOM
(u3nKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM Marepuai Kypca
¢u3nku 00beTUHEH BOKPYT (pu3nyeckux teopuid. Bemymmm B Kypce
ABIIAETCS. (POPMUPOBAHUE MPEIACTABICHUI O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BELECTBE U MOJIE.



Hoes eymanumapuzayuu. E€ peanusanys npeanoiaract
UCTIOIh30BAaHNE TYMAaHUTAPHOTO MOTeHIIMANA (PU3NIECKON HayKH,
OCMBICJIEHUE CBS3U Pa3BUTUA (PU3UKH C pa3BUTHEM OOLIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U IKOJIOTHUECKIUMHU
npodJIeMaMH.

Hoes npuxknaonou nanpasnennocmu. Kypc hpusuku npeamnoiaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOIOTUYECKUX
NPUJIOKEHNN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes sronoeuzayuu peanusyeTcsi HOCPEICTBOM BBEIACHUS
AIIEMEHTOB COJIEPKaHUs, TTOCBSIIEHHBIX KOJIOTUYECKUM MTpodIeMam
COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHUH,
a Taxke 00CcyKaeHUs MPoOIeM parioHaILHOTO IPUPOJIOTIONIB30BAHUS U
AKOJIOTUYECKOM 0€30MaCHOCTH.

CTep)KHEBBIMH AJIEMEHTaMU Kypca (GPU3UKH Ha YPOBHE CPEIHETO
oOwiero o0Opa3zoBaHus ABISAIOTCS (pu3nueckue Teopuu (hopMHUpOBaHUE
IPEJCTABICHUH O CTPYKTYpEe MOCTPOCHHS PU3NIECKON TEOPHH, POIH
dyHIaMEHTATbHBIX 3aKOHOB U MIPUHIIMIIOB B COBPEMEHHBIX
NPEJCTABICHUSAX O IPUPOJIE, TPAHUIIAX IPUMEHIUMOCTH TEOPHUH, IS
OTHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U MPOIIECCOB).

CucTeMHO-AeSITEN,HOCTHBIN MOAX0 B Kypce (PU3UKU pearn3yeTcs
MIPEXK/IEC BCErO 3a CYET OPraHU3alUM IKCIIEPUMEHTAIBbHON JIESITEIbHOCTH
oOyuatromuxcs. [ 6a3oBoro ypoBHs Kypca (pU3UKH — 3TO
UCTIOIh30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPbIE B IPOrPAMME 110
(bu3nke 00beIMHEHBI B OO CIUCOK YUEHUYECKUX MPAKTUYECKHUX
paboT. BeigeneHrne B yKkazaHHOM MEpevHe JJa00OpaTOPHBIX padoT,
POBOIUMBIX JJIsl KOHTPOJISI U OIICHKH, OCYIIECTBISETCS YYaCTHUKAMHU
00pa3oBaTeIbHOTO MPOIIeCcca UCXOs U3 0COOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabuHera ¢pusuku. [Ipu 3TomM obecneunBaeTcs OBJIaJEHUE
00yYarouMHCS YMEHHUSIMH POBOANTH KOCBEHHBIE U3MEPEHHUS,
UCCIICZIOBAHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHIMaHUE yAENSETCS PEHICHUIO PACYETHBIX U
KaueCTBEHHBIX 3a7a4. [Ipu 3ToM 1151 pacu€THBIX 3a71a4 MPUOPUTETOM
SIBJISIFOTCSI 33J1a4M C SIBHO 33JIaHHOM (PU3MYECKON MOJIEIbIO, TTO3BOJISIONINE
NPUMEHATH N3yUYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, TaKk ¥ MHTETpUpPYS 3HAHUS U3 Pa3HBIX pasaenoB. Jms
KaueCTBEHHBIX 3a]1a4 PUOPUTETOM SIBIISIFOTCS 3aJaHHS Ha OOBSICHEHHE
NpOTEeKaHUs PU3NIECKUX SBICHUHN U MPOIIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOdyrolre Bbioopa puznueckoil MOJEH JJIs CUTYalluK MPaKTUKO-
OpPUEHTHPOBAHHOTO XapakTepa.

B cootsercTBuu ¢ TpedoBanuamu @I'OC COO k marepualibHO-
TEXHUYECKOMY O0ECIIEUeHHI0 yueOHOro npouecca 6a3oBblil ypOBEHb
Kypca (PU3MKH Ha YPOBHE CpeHEro o01ero oopa3oBaHus JOKEH
U3y4yaThCsl B YCIOBUAX MPEAMETHOTO KaOnHeTa (PU3UKH UIIH B YCIOBUAX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B xabunere Gpusnku J0KHO OBITH HEOOXOAUMOE JIA0OpaTOpHOE
o0opynoBaHue /sl BHIMOJIHEHUS YKa3aHHBIX B IIpOTrpamMme 1o Gpu3nke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTparoHHOE 000py10BaHuE (POPMHUPYETCSI B COOTBETCTBHH C
NPUHIUIIOM MUHUMATBHON JTOCTaTOYHOCTH M 00ECTIEYMBACT ITOCTAHOBKY



NEPEYUCIEHHBIX B IPOrpaMMe MO (PU3UKE KIFOUEBBIX JEMOHCTPALIMMA [
UCCJIEIOBAaHUS N3YYaeMBbIX SIBJIEHUH U MPOLECCOB, SMIUPUUECKUX U
(yH/1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHX TPUMEHEHUH.

JlaGoparopHoe 000pyI0BaHKE /IJI1 YYCHUUYECKUX MPAKTUYECKUX

pabot popmupyercs B BUJE TEMATHICCKUX KOMILICKTOB U
o0ecreunBaeTcs B pacu€Te OIHOr0 KOMILJIEKTA Ha ABYX OOYyYarOIIUXCS.
Temarnyeckre KOMIUIEKThI Ja00OPaTOPHOTO 000PYA0BaHUS JOJIAKHBI ObITh
NOCTPOEHBI HAa KOMILJIEKCHOM MCIOJIb30BaHUN aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE
U (pOoBBIX J1a0OPATOPUI.
OCHOBHBIMU LIEJIAMU U3yUY€HUs (PU3UKH B 00111EM 00pa30BaHUU

SBJISIFOTCSL:

(dbopMHUpOBaHUE UHTEPECA U CTPEMIICHUS 00yYAIOIIMXCS K

HAayYHOMY M3YyYEHHIO IIPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaIbHbIX

Y TBOPYECKHUX CIIOCOOHOCTEN;

® pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIE TO3HAHUSA U
(bopMHUpPOBaHUE UCCIIEOBATEIHBCKOTO OTHOILICHHS K
OKPY>KaroUIUM SIBJICHUSIM;

e (opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJbTara
M3Yy4YEeHHS] OCHOB CTPOEHUSI MaTepUH U (PyHIaMEHTAIbHBIX
3aKOHOB (DM3HKU;

e (opmMupoBaHrE YMEHUHN OOBSICHATH SIBJICHUS C UCIIOJIb30BAHHEM
(bU3MYECKUX 3HAHUI U HAyYHBIX JOKA3aTENIbCTB;

e (opMHUpoOBaHUE MPEACTABICHUNA O POIH (PUIKUKH IJIs1 PA3BUTHS
JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX 1eieid 00ecrevynBaeTcs peuIeHUEM CIIETYOIINX

3aJla4 B MPOLIECCE U3yUYEeHHsI Kypca (PU3UKU Ha yPOBHE CPEAHETO 0OILIETOo
00pa3oBaHUs:

® MPUOOPETEHUE CUCTEMbI 3HAHUM 00 00X HUINUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOUAsi MEXAHUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPO(U3UKY;

e (opMHupoBaHKE YMEHUI NIPUMEHITh TEOPETUUECKUE 3HAHUS IS
OO0bsSICHEHUS (DU3UUECKUX SBJICHUM B IPUPOJIE U JIJISI IPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW JKU3HU;

® OCBOEHHUE CIIOCOOOB PEIICHMS Pa3IMYHBIX 33/1a4 C IBHO
3aJlaHHOM (PM3UYECKON MOJIETIBIO, 3a/1a4, MOIPAa3yMEBAIOIINX
CaMOCTOATENIbHOE CO3/1aHNE (PU3NYECKON MOJIENH, aIEKBAaTHON
YCIIOBHSIM 3aJ1a4u;

® [OHMMaHuE (PU3MYECKUX OCHOB M NMPUHLHUIIOB AEHCTBUSA
TEXHUYECKUX YCTPOICTB U TEXHOJIIOIMUYECKUX MPOLECCOB, UX
BJIMSIHUSL HA OKPYXKAIOLLYIO CPey;

® OBJIAJICHUE METOJIaMU CAMOCTOSITEJIBHOTO TIAaHUPOBAHUS U
poBe/IeHUs (PU3NYECKUX IKCIIEPUMEHTOB, aHAIM3a U
MHTEpHpEeTalni UHPOPMALUK, ONIPEAEIIEHUS TOCTOBEPHOCTHU
MOJIyYEHHOIO PE3YJIbTara;

® CO3/7]aHUE YCIOBUH AJI PA3BUTHSI YMEHUM MPOEKTHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKON NESTETBHOCTH.

Ha usyuenue ¢puzuku (0a30Bblii ypOBEHb) HA YPOBHE CPEIHETO

ob1iero oopa3zoBanus orBoauTest 136 vacos: B 10 kinacce — 68 yacos (2
yaca B Hezento), B 11 kimacce — 68 gacoB (2 yaca B HEJETIO).



[Tpennaraemslii B mporpamme 1o (pu3MKe nepevyeHb J1ad0opaTOPHBIX U
IPAKTUYECKUX pAOOT SIBISIETCS PEKOMEHJOBAHHBIM, YUUTEIb JEJIaeT
BBIOOD MpOBeAEHUS J1a00PATOPHBIX PadOT U OMBITOB C YUYETOM
WHIMBUIYAJIBHBIX 0COOCHHOCTEN 00yYaroIuXcs.

COAEP KAHUE OBYYEHUA
10 KVIACC

Pasznen 1. @®u3nka ¥ MeTOAbI HAYYHOI'O MO3HAHUA

®duznka — Hayka o npupoae. Hayuneie MeTo1pl nO3HaHUS
OKpyxatouiero mupa. Poisib 3kcriepuMeHTa u Teopuu B MpoLecce
NO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (puU3MUECKUX sIBIEHUHN U npoueccoB. Hayunsie
runore3bl. Pu3nuecKue 3aK0OHbl U TEOpHUH. [ paHUIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIKIT COOTBETCTBUS.

Posnb 1 MecTo Qpu3nku B HOpMUPOBAHUN COBPEMEHHOMN HAyYHON
KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U HU(PPOBBIE U3MEPUTENIbHBIE TPUOOPBHI,
KOMITbIOTEPHBIE JaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHre. OTHOCUTEIbHOCTh MEXAHHUUECKOTO
nemxkeHus. Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CPEAHsISI CKOPOCTh, MTHOBEHHAS
CKOpPOCTh) M YCKOPEHHE MaTepUaIbHOW TOYKH, UX MPOEKIMH HA OCU
cucteMbl koopauHat. ClioKeHHE EPEMEILICHUIN U CII0KEHNUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKCHUE.
I'paduky 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U
NepEeMEIICHHS] MaTepUalbHOM TOUKH OT BPEMEHHU.

CBoOonHOE najieHue. YCKOpeHue cBOOOAHOTO NaJcHUsI.

KpuBonuHeliHoe 1BUKeHUE. {BMKEHNE MATEPUAIIBHON TOYKH 110
OKPY>KHOCTH C IOCTOSTHHOM MO MOJYJIFO CKOPOCTBIO. YIIIOBasi CKOPOCTb,
JuHeiHas ckopocTsk. Ileproa u yactora oOpanieHusl.
LleHTpOCTPEMUTENIBHOE YCKOPEHHE.

TexHH4YeCcKHe yCTpOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
CHUIOMETP, ABM)KEHHE CHAPSAIOB, LIEMHbIE U PEMEHHBIE MTEpeayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALUS KHHEMATHYECKUX
XapaKTEPUCTHUK JIBUXKEHHUS.

[TpeoOpa3zoBaHue ABUKEHUI C HCIOIB30BAHUEM MTPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEeHHOM ITPOCTPAHCTBE.

HaGmonenue aBuxeHus Tenna, OpOIeHHOro MoJ1 YIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepeHne yCKopeHusi CBOOOAHOTO MaJIeHUS.

HampaBnenue ckopocTH Nnpu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl



N3yueHne HEpaBHOMEPHOTO IBUKEHUS C LEIIBIO ONPEIEICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS! MEXAY My TSIMH, POHACHHBIMU TEJIOM
3a MOCJIeI0BaTENbHbIE PABHBIE MPOMEXYTKH BPEMEHH MPU
PAaBHOYCKOPEHHOM JIBM>)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBMKEHUS MAPUKA B BA3KOM JKUJIKOCTH.

N3yyenune nBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Mpunuun otHocutensHoCcTH ["anunes. [lepBeiit 3akoH HeroToHAa.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuii. Bropoit 3akoH
Herorona g marepranbHOM Touku. Tpernii 3akoH HeroToHa 115t
MaTepUAIIbHBIX TOUEK.

3akoH BceMHUpHOro Tsarorenus. Cuia tsoxectu. [lepsas
KOCMHYECKas1 CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (okosi, CKOJIbXKeHUs, kKaueHus). Cuna
TpeHus. Cyxoe TpeHue. Criia TpEeHUsl CKOJIBXEHUS U CUJIa TPEHUSI TTOKOSI.
Koadppuuuent tpenus. Cuna cCOnpoTUBIICHUS PU ABUKEHUU Tella B
KUJKOCTHU WJIU Tra3e.

[TocTynarenpHOE M BpallaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIBI OTHOCHUTENIBHO OCH BpalieHus. [1nedo cumsl.
VYcnoBusi paBHOBECHS TBEPIOTO TeNa.

TexHH4YEeCKHE yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
NOJUIUITHUKHY, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpIUN.

CpaBHeHHE MACC B3aUMOJICVCTBYIOIIMNX TEN.

Bropoit 3axkon HeroToHa.

Nsmepenne cui.

Cnoxxenue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAe(hOopMariu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHEHHE CHUJI TPEHHUSI TIOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBeCUs TBEPIOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl

N3yuenue nBmxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIINX B
IpyKMHE U pE3UNHOBOM 00paslie, OT X Ae(hOpMaLIHH.

HccnenoBanue yciioBui paBHOBECHUS TBEPAOTO TENA, UMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXPAHEHUSA 8 MEXAHUKE

Nmmynbe MaTepualibHON TOUKH (Tesa), CACTEMBI MAaTEPUATbHBIX
TO4YeK. IMITyJIbC CHIIBI M MBMEHEHNE UMITYJIbCA TEJA. 3AKOH COXPAHEHUS
UMITyJIbCa. PEaKTUBHOE JBUKEHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckast sHeprust MarepualibHOM Touku. Teopema 00
WU3MEHEHUH KUHETUYECKOU SHEPIHH.



[TorenunaneHas 3Heprus. [loreHmanbHas sHeprus ynpyro
nehopMHpOBaHHOM NpyXHUHbL. [loTeHIIMabHAs SHEPIUs Tejla BOIU3U
MOBEPXHOCTH 3EMIIH.

[ToreHumanbHbIE U HENOTEHUHUANIbHBIE CHIIBI. CBA3b paOOTHI
HEMOTEHIUAJIBHBIX CUJI C U3BMEHEHUEM MEXaHUUECKOW SHEPTUN CHUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKON DHEPTUH.

VYrpyrue u Heylpyrue CTOJIKHOBEHHS.

TexHH4YeCcKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOIIOMET,
KONED, NMPY>KUHHBIN UCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHUE.

[Tepexoq NOTEHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

N3ydenne adCONOTHO HEYNPYTOTO y/iapa ¢ MOMOIIbIO ABYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXaHUYECKOM
SHEPI'uM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Ta.

Pasznen 3. MojiekyasipHas pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ochogbl MoneKynapHoO-KUHEMUYeCKoll meopuu

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U HX
onbITHOE 000cHOBaHMEe. bpoyHoBckoe aBuxkenue. Juddysusa. Xapaxrep
JBUKEHUS U B3aMMOJEHCTBUA YacTUL BeulecTBa. Mozaenu cTpoeHus
ra3oB, )KMJIKOCTEN U TBEPHBIX T€N U OObSICHEHUE CBOMCTB BELIECTBA HA
OCHOBE 3TUX Mozenel. Macca u pasmepsl Mmonekyi. KonnuectBo
Bemiectna. [locrosiHnas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lkana
temneparyp Llenscusi.

Mopens uaeanbHOro raza. OCHOBHOE yPaBHEHUE MOJIEKYJISIPHO-
KMHETHUYECKON TEOPUU UACANbHOTO raza. AOCOIIOTHAS TEMIIEpATypa Kak
Mepa CpeHEeN KNHETUYECKON YHEPruu TEMIOBOTO JABM)KEHHMSI YaCTHULL
raza. [lIkana remneparyp KenbBuHa. ['a30BbI€ 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanenpona. 3akon Jlansrona. M3onponeccsl B uacantbHOM
ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe
IpeJICTaBIEHUE U30ITPOLIECCOB: U30TEpMa, N30X0pa, n300apa.

TexHH4YeCKHEe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
TEpMOMETp, OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOLIME JUCKPETHOE CTPOEHUE BELIECTBA,
¢dororpadun MOIEKYJ OPraHMYECKUX COCIUHEHUM.

OnbIThl 10 U PY3UH )KUJIKOCTEN U Ta30B.

Monienb OGpOyHOBCKOTO ABUKEHUS.

Mopens onbita LlTepHa.

OnbITHI, JOKA3BIBAIOLIUE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHS.

Mogenb, WIUTIOCTPUPYIOLLIAs TPUPOAY AaBICHMS ra3a Ha CTEHKU
cocyna.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJI€ATbHOTO
ra3a, u30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl



OnpenenieHne Maccol BO3/1yXa B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYPbI BO3/4yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXy TapaMEeTPAMH COCTOSIHUS
pa3pexeHHOro rasa.

Tema 2. Ocnoebl mepmoOuHamuku

TepMoanHamMuueckas cucrema. BHYTpeHHsIS SHEpTrUs
TEPMOJIMHAMUYECKON CUCTEMBI U CTIOCOOKI e€ n3MeHenus. Konnuectro
TEII0ThI U padoTa. BHyTpeHHsIs SHEPrys OTHOATOMHOTO UI€AJIbHOTO
ra3a. Busipl remionepeadn: TEIONPOBOIHOCTh, KOHBEKLUS, U3ITyYECHHE.
VYnenbHas TENIOEMKOCTD BeleCTBA. KOMUeCTBO TETIIOTHI IPU
Teruionepeaaye.

[Tonsitue 06 agnadarnom npouecce. [lepBblil 3akoH
TepMoAuHaMuKu. [IpuMeHeHre nepBoro 3akoHa TEPMOJMHAMUKH K
u3onpoieccam. [ papuyeckas uateprperaius paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpatuMocThs poLeccoB B
IpUpOJIE.

TennoBbie MaIMHEL. [ [pUHIUITBI AEWCTBYS TEMIOBBIX MAILIKH.
[IpeoOpazoBaHus SHEPTUHU B TEIUIOBBIX MalinHax. KoadgduimeHnt
IIOJIE3HOTO AEMCTBUS TernoBo mamuHebl. [{ukin Kapno u ero
K03 (HUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI
TEIJI09HEPIeTUKH.

TexHuvyeckue yCTporucTBa U MPaKTUYECKOE MPUMEHEHHE: IBUTaTENb
BHYTPEHHETO CrOpaHus, ObITOBOI XOJOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEPTUU Teja NPU COBEPILICHUH paOOThI:
BBUIET POOKH U3 OYTHUIKH MO JEHCTBUEM CKATOrO BO3YyXa,
HarpeBaHue 3(upa B JaTyHHOU TpyOKe IMyTEM TpEeHUs
(BUCOIEMOHCTpALIHS ).

M3MeHeHre BHYTpEHHEN SHEPruu (TeMneparypbl) Teja npu
Teruionepeaaye.

OnbIT 0 aAnabaTHOMY PacHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTaTeNsl BHYyTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne ynenbHOM TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanua éeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u kKoHAeHcanus. McnapeHue u KUneHue.
AOcontoTHas ¥ OTHOCUTENNbHAS BIAXKHOCTh BO3/lyXa. HackllieHHbId nap.
VYnenpHas TenioTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KUIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u aMoppHsbie Teaa. AHU3OTPONUS
CBOMCTB KpuCTAIUIOB. JKuakue kpuctaiibl. COBpEMEHHBIE MaTEPUAIBI.
[InaBnenuie u KpUCTAIIM3aLUs. YIeIbHas TEIJI0TA MJIABICHUS.
CyOnumarnusi.

YpaBHEHUE TEIJIOBOTO OasiaHca.

TexHu4yeckue yCTporucTBa U MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP
U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MOJTYUYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCII€ HAHOMAaTepUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiCTBa HACHIIICHHBIX MMAPOB.



Kumnenue npu moHMKEHHOM JaBIICHUH.

Cnoco0Obl U3MEPEHHUsI BIIaKHOCTH.

Habmionenne HarpeBaHus ¥ MJIaBICHUS KPUCTAILITUIECKOTO
BEILIECTBA.

JleMoHCTpalysi KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamophule pabomol

W3mepeHne OTHOCUTETHHON BIaKHOCTH BO3IyXa.

Pa3znea 4. DiieKkTpoaAMHAMHKA

Tema 1. Inexmpocmamuxa

DIeKTpr3alus Tel. DIEKTPUUIECKUi 3apsi. IBa Buma
ANIEKTPUUYECKUX 3apsiioB. [IpOBOJHUKH, TUIEKTPUKH U
NOJTYIIPOBOIHUKY. 3aKOH COXPAHEHHMSI 3JIEKTPUUYECKOTO 3apsiia.

B3anmonerictBue 3apanoB. 3akoH Kynona. Toueunsli
EKTPUUECKUH 3apsia. DiekTpudeckoe nose. Hanpspk€HHOCTD
ANIEKTpUYECKOro Nojs. [IpuHIMN cynepno3uuuu 3eKTPUYECKUX MOJIEH.
JIuHuYM HaNPS>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabota cun snekrpocrarudeckoro noss. [lorenmuan. PazHocTs
NOTeHUHANIOB. [TpOBOAHUKY M AUDIEKTPUKH B 3JIEKTPOCTATHUECKOM TI0JIE.
JluanexTpuyeckass IPOHULAEMOCTb.

DnekTpoeMKOCTh. KoHteHcaTop. DneKTpOEMKOCTh MIOCKOTO
KOHJEHCATOpa. DHEPTHUsl 3aPSHKEHHOIO KOHAEHCATOPA.

TexHH4YeCKHEe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
ANEKTPOCKOI, DJIEKTPOMETP, NIEKTPOCTATUUECKAS 3aILNTA, 3a36MIICHUE
ANIEKTPONPUOOPOB, KOHAEHCATOP, KONUPOBAJIbHBIN anmnapar, CTpyHHBIHI
MPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMII JEUCTBUS AEKTPOMETPA.

B3auMmopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSHKEHHBIX TEI.

[IpoBOJHUKHU B IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMB3IIEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTB IEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT
IUIOL[AIM TUIACTUH, PACCTOSTHUS MEXAY HUMHU U JUJIEKTPUUYECKOM
IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuyeckuii mox. Toku é paziuunvix
cpeoax

DNEKTPUUECKUNA TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO
Toka. Mctounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 1151 y4acTKa LETIH.

DIIEKTPUUECKOE COMTPOTUBIICHUE. YIEIIBHOE COMTPOTUBIICHUE
BemecTna. [locnenoBarensHoe, napanienbHOE, CMEIIAHHOE COCIUHEHHE
IPOBOJAHHUKOB.

Pabota snexrpuyeckoro Toka. 3akoH Jxxoyns—Jlenna. MomHocTh
MEKTPUYECKOTO TOKA.



DNEKTPOABUKYILAS CHJIA U BHYTPEHHEE COIPOTUBIIEHNE NCTOYHUKA
ToKa. 3akoH OMa /1J1s TOJIHOM (3aMKHYTOI) 31IEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.

DJEeKTPOHHASI MPOBOIUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh
CONPOTHUBJICHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIEKTPUYECKHUN TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[HonynpoBoguuku. CoOCTBEHHAs: U TPUMECHAS TPOBOJUMOCTh
NOJIyITPOBOIHUKOB. CBOMCTBa p—n-niepexoaa. [1omynpoBogHUKOBEIE
npuOOPBHIL.

DIIEKTPUUYECKHI TOK B pACTBOPAX M PACILIABAX JJIEKTPOIUTOB.
DNEKTPOIUTHYECKAS JUCCOUMALNSL. DNEKTPOIINS.

DIIEKTPUUYECKHM TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHHUeCKHEe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JEKTPOOCBETUTENIbHBIE TPUOOPHI,
TEPMOMETP CONPOTHUBIICHHUS, BAKYYMHBIN 1HOJI, TEPMHUCTOPHI U
(doTOpe3nCTOPHI, NOTYNPOBOJHUKOBBIN 1IN0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTD COMPOTUBICHUS LIMJIMHIPUUECKUX TPOBOJAHUKOB OT
JUITMHBI, TUTOIIa/IM TTONIEPEYHOT0 CEUEHUS U MaTepHalia.

CMmelaHHOe COeTMHEHHE MPOBOIHUKOB.

[IpssMmoe u3MepeHne dMEKTPOABIKYIIEN crilbl. KopoTkoe
3aMbIKAHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBIICHHUS.

3aBUCUMOCTD COMPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit paspsa M IpOBOAMMOCTD BO3YXa.

OAHOCTOPOHHSSI MPOBOJIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHune cMemaHHoro COeAMHEHUS PE3UCTOPOB.

N3mepenne aneKTpoABUKYILEH CUITbl HICTOYHUKA TOKA U €r0
BHYTPEHHETO COIPOTUBIIECHUS.

Habmntonenue snexrpomnusa.

Me:knpeaMeTHbIE CBS3H

W3zyyenne kypca pusuku 6azoBoro yposHs B 10 kiacce
OCYILIECTBIISIETCS C YUETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€H C
KypcamMH MareMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonusimusi, CBI3aHHbIE C U3YYEHUEM METOOB
HAy4YHOTO [MO3HAHHUSL: SIBJICHUE, HAYUHbII (akT, runoresa, puanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIIEPUMEHT, MO/IEIMPOBAHUE,
MOJIEJIb, U3MEPEHUE.

Mamemamuxka: penieHre CUCTEMbl ypaBHEHUH, IMHEWHAs (QyHKLIMS,
napabona, runepoosa, ux rpaduKy U CBOMCTBA, TPUTOHOMETPUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMH HA OCU
KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

buonozus: mexannyeckoe ABMKEHHE B )KUBOU mpupoae, 1uddysus,
0CMOC, TEIJIO0OOMEH KHUBbIX OPraHU3MOB (BH/IbI TEIUIONEPEAYH,
TEIJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBICHUSI B )KUBOW MPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U
MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAsA MAacCa, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJI, KUIAKOCTEN U ra30B, JNEKTPUUECKUE CBOWCTBA METAIIJIOB,
EKTPOJIIUTHYECKAS TUCCOUNALINS, TAIIbBAHUKA.

l'eocpaghus: BaxXxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozus: npeoOpazoBaHKe JBUKECHUN C UCIIOIb30BAHUEM
MEXaHU3MOB, YUET TPEHHUS B TEXHUKE, TOJIIUITHUKHY, UCIIOIb30BAHHE
3aKOHA COXPAHEHMsS UMITYJIbCa B TEXHUKE (paKeTa, BOOOMET U JPYTHE),
JIBUTATEIIb BHYTPEHHETO CrOpaHusl, mapoBasi TypOrHa, ObITOBOM
XOJOAWIBbHUK, KOHIUIIMOHED, TEXHOJIOTUU ITOJIyYEHNSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMAaTEPUaIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAS 3aLIUTA, 3a3€MIIEHHE IEKTPOIIPUOOPOB, KCEPOKC,
CTPYHHBII NPUHTEP, dIEKTPOHATPEBATENbHBIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Pa3znea 4. DiieKkTpoAMHAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTosHHBIE MarHUTHI. B3anMoaercTBHE MOCTOSTHHBIX MATHUTOB.
MarunutHoe nosne. Bektop MarHuTHOM MHAYyKIUH. [ [puHImn
CyNEpIIO3ULIUA MArHUTHBIX MOJEW. JINHUM MarHUTHON MHIYKIWH.
KapTuHa JTMHUA MarHUTHOM MHTYKLIUH OJISI IOCTOSTHHBIX MAarHUTOB.

MarsuTtHOE 1ose TPOBOJHUKA C TOKOM. KapTuHa TMHUN WHIYKIIUU
MAarHUTHOTO ITOJISI JNIMHHOTO MPAMOTO NPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOTO IIPOBOJHMKA, KaTYIIKHU C TOKOM. OnbIT Dpcrena.
B3anmonericTBue npoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuna JlopeHia, €€ MOAy/b U HanpaBieHUe. J[BUKEHUE 3apsIKEHHOU
YacTUI[bl B OTHOPOJHOM MarHUTHOM mose. Pabora cuiibl JlopeHua.

SIBneHune anekTpoMarHuTHOM MHAYKINH. [I0TOK BEKTOpa MArHUTHOM
WHIYKIHMH. DNEKTPOABHKYIAs CUIIA HHAYKIUU. 3aKOH
NEKTPOMarHuTHON uHAyKunu dapanes.

Buxpeoe anekrpuueckoe nose. DIeKTpOABIKYIIAs CUjla
WHIYKIMHU B TPOBOJHUKE, IBHXKYILIEMCS ITOCTYNATEIbHO B OJHOPOAHOM
MAarHMuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIMU. DINEKTPOABIKY LA
CUJIa CAaMOWHIYKIIUH.

DHepruss MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHH4YeCKHEe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
MIOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHL], UHAYKINOHHAs I1€Yb.

Jlemoncmpayuu

OnsiT Opcrena.

OTKJIOHEHME HIIEKTPOHHOTO ITyYKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIMY MAarHUTHOTO TOJIS.

B3anmonelicTBue AByX MPOBOIHUKOB C TOKOM.

Cuia Amnepa.

JlelictBue cumel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.



SIBieHME 37EKTPOMATHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTBD AJIEKTPOJIBIXKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH
WU3MEHEHHS] MAarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3y4yeHne MarHuTHOTO NOJIsl KaTYIIKH C TOKOM.

Wccnenosanue neicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue sBieHUS 3IEKTPOMAarHUTHOW UHYKIUU.

Pasnen 5. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHUMHble KONEOAHUA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKHE KOJIEOAHMUS.
I'apmonunueckue konedanus. Ilepuoa, yactora, ammuTyna u ¢asa
kosieOanuii. [IpykuHHBIN MagsTHUK. MaTeMaTuueCcKuii MasiTHUK.
VYpaBHeHUEe rapMOHUYecKUX Kojebanuil. [IpeBpaiienue s3Hepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

KonebarenbHblit kOHTYp. CBOOOAHBIEC STIEKTPOMArHUTHBIE
KoJieOaHMs B UA€ATbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXKTY
MEXaHMUYECKUMU U 3JIEKTPOMArHUTHBIMU KoJieOaHusiMu. dopmyna
TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B UJEaTLHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux kojieOanusx. BeIHYyK/1eHHbIE
MexaHuueckue kojaedanus. PezoHanc. BeiHyxaeHHbIE
AJIEKTPOMArHUTHbBIE KOJICOaHUSI.

[Iepemennsiit Tok. CHHYCOMIAIbHBIN TIEPEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYIHOE U IEUCTBYIOIEE 3HAYEHUE CUIIBI TOKA
Y HampsHKEHUS.

Tpancdopmarop. [IponsBoncTBo, nepenaya u noTpedieHune
MEKTPUUYECKON IHEPTUHU. JKOJIOTHUECKUE PUCKH IIPU ITPOU3BOJICTBE
aneKTposHeprun. KynbTypa ucnosib30BaHus 3J€KTPOIHEPTUU B
MMOBCEHEBHOM KU3HHU.

TexHHUeCcKHe yCTpPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
ANIEKTPUYECKUI 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, IMHUU
AJIEKTponepenay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB Kojie0aTeIbHON CUCTEMBbI (TTPYKUHHBINA
WJIM MaT€MaTU4eCKU MasATHHUK).

Habmntonenue 3aryxaronmx kojaeOaHui.

NccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOaHU.

Habntonenue pezonauca.

CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHHUS.

OcuwimorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT
BPEMEHM) JIJIs1 AJIEKTPOMArHUTHBIX KOJIEOaHUiA.

Pe3oHaHc npu nociie10BaTesIbHOM COEIMHEHNUN PE3UCTOPA,
KaTyIIKH UHJYyKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3NIEKTPOIEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOsleOaHUM Ipy3a Ha
HUTH OT JUIMHBI HUTU U Macchl Irpy3a.



HccnenoBanre nepeMEHHOro TOKa B LEMHU U3 MOCIEA0BATENBHO
COEIMHEHHBIX KOHJEHCATOPa, KaTylIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 60JIHbL

MexaHuueckue BOJIHBI, YCIOBHS pacripocTpanenus. [lepuon.
CkopocTh pacipoCcTpaHeHHUsl U JyIMHa BoJHBL. [lonepeunsie u
IPOAOJIbHBIE BOIHBL. HTEphepeHus U AUPpaKIUsT MEXaHUUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. | pomkocTh 3ByKa. Beicora Tona. TemOp
3ByKA.

DJEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUS U3ITyUYEHUS
ANIEKTPOMArHUTHBIX BOJH. B3auMHas opueHtanus BekTopos E, B, V B
IEKTPOMArHUTHOM BOJIHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXkeHUe, NpeJoMIICHUE, osIpu3aLus, Tudpakims, UHTephepeH .
CKOpOCTb 3MEKTPOMArHUTHBIX BOJIH.

[IkaJa 351eKTPOMarHUTHBIX BOJH. [[pMeHeHne 37eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHOHNBI PagUOCBS3U U TeNEBUACHUS. Panqnonokanusi.

DJEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeJIbI.

TexHH4YeCcKHe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
MY3BIKQJIbHBIC HHCTPYMCHTBI, YIIBTPA3BYKOBAsI IMArHOCTHKA B TCXHUKE U
MEIUIIUHE, pajiap, paluoNpuEéMHIK, TEIEBU30p, aHTeHHA, TesnedoH, CBU-
1eYb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MTPOJOIBHBIX
BOJIH.

Konebmromeecs Te10 Kak MCTOYHUK 3BYKa.

HaGmonenue orpaxeHus ¥ NpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHinu u Audpakiiny MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBs31 rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYI0H
Y 4aCTOTOM KoJIeOaHU M.

HccenenoBanne CBOWCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE,
[pEJIOMIICHHE, NTOJIIpU3alus, 1Tuppakuus, THTepPepeHLns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHeiHOE pacnpOCTpaHEHUE CBETA
B OHOPOJHOU cpenie. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI OTpaxkeHus ceta. [locTpoeHue
M300paKEHUH B IIJIOCKOM 3€pKalie.

[Ipenomiienre cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBIN
nokasareib npeaomiieHus. [lonHoe BHyTpeHHEE OTpaKeHHeE.
[IpenenbHBIN yroi MOJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucnepcust ceeta. CiaoxHbIil cocTaB Oenoro ceera. L{Ber.

Cobuparoiue u paccenBaroiiue JuH3bl. Tonkas nuH3za. DokycHoe
paccTosiHUE U ONTUYECKas cujla TOHKOW JnH3bL. [locTtpoenue
n300pakeHU B COOMPAIOIINX U pacCceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3BI. YBEJIMUCHUE, IaBA€MOC JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

Bonnosas onrtuka. Untepdepenuus ceera. KorepeHTHbie
MCTOYHUKHU. YCIIOBUS HAOIIOEHUS MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.



Hudpakuus cera. Judpakuronnas pemérka. YcaoBue
HaOTIOIEHUS TIIABHBIX MAKCUMYMOB TIPH MAJICHUH MOHOXPOMATHYECKOTO
CBETa Ha AUPPAKLHUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

Texanueckne yCTpoiCcTBa U MPAKTHYECKOE TPUMEHEHHE: OUKH,
ayna, ¢poTroamnmapar, IpOSKIMOHHBIN ammapar, MUKPOCKOII, TeJIECKOII,
BOJIOKOHHAS OTITUKA, MTU(paKkMOHHAS pEHIETKA, TOMSIPOU.

Jlemoncmpayuu

[TpsimonuHEliHOE pacpoCTpaHEHUE, OTPAKEHHUE U MPETOMIIEHUE
ceera. OnTuyeckue npudopsI.

[TostHOE BHYyTpEeHHEE oTpakeHne. Mojienb CBETOBO/A.

HccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOTIA.

Habntonenue unrepdepeninu ceera.

Habmntonenue audpakiuu ceera.

Habntonenue qucnepcuu cBera.

[TomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TosmydyeHnue criekTpa ¢ MOMOIbIO TUPPAKIIUOHHON PEIIETKY.

HaGmonenue nonsipuzaium cBera.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

W3mepeHune nokasaress IpejoMIIEHUs CTEKIIA.

WccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX.

Habntonenue qucnepcuu cBera.

Pasnen 6. OcHOBBI clIelMAIbHON TEOPUH OTHOCHTEIBLHOCTH
['paHuLIBI NPUMEHUMOCTH KJIACCUYECKON MexaHuKu. [TocTynarsl
CIIEHMAIBHOW TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJLYJIS
CKOPOCTHU CBETA B BAKyyME, ITPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. 3aMEVIEHUE BPEMEHH U
COKpAILEHUE JITUHBI.
DHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.
CBs13b MaccChl € SJHEPTUENW U UMITYJIbCOM PEJIITUBUCTCKOW YaCTHIIBI.
DHEprus MoKosl.

Pasznen 7. KBanroBasi pusuka

Tema 1. dnemenmovl KAHMOBOU ONMUKU

®oronbsl. Popmysa [lnanka cBsi3u s3HEpruu (POTOHA € €ro YaCTOTOM.
DHeprus 1 UMIyJbC POTOHA.

OtkpeiTre u uccneaoanue Gorodpdexra. OnbiTel A. I. Cronerona.
3akoHbl pororddekra. YpaBHeHue DitHiuTeHa 1151 pororddekra.
«Kpacnas rpanuna» gporoaddekra.

JaBnenue ceeta. OnwiThl 1. H. JIleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHH4YeCcKHe yCTpOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
(doTossieMeHT, (POTOJATUUK, CONHEYHAs Oarapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PPeKT Ha yCTAaHOBKE C LIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHelHETo GpoTtodddekra.

CeeToguon.

Conneynas Oarapest.

Tema 2. Cmpoenue amoma



Monens aroma Tomcona. OnbiTel Pe3epdopaa nmo paccesiHuio o
-yactull. [Imanerapnas moznens aroma. [loctynarer bopa. U3nyuenne u
NOMIOIEHUE (POTOHOB MPHU MEPEXOJIE aTOMa C OJAHOTO YPOBHS SHEPTUU HA
apyroii. Buael ciektpoB. CiekTp ypOBHEN DHEPTHM aTOMa BOAOPOJIA.

BounnoBsie cBoiicTBa yactull. Bomusl 1e bpoitnsa. KopnyckynspHo-
BOJIHOBOM JTyaJiu3M.

CHOHTaHHOE Y BBIHYXJICHHOE U3JIyYECHHE.

TexHHUeCKHEe yCTPOMCTBA U MMPAKTUYECKOE TPUMEHEHHUE:
CHEKTpaJbHBIA aHau3 (CIIEKTPOCKOMN), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOmonenue nuHeiyaTpiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

Habmntonenue nuHedyaToro crexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBHI, JOKa3bIBAOIIME CI0KHOCTh CTPOCHUS SIpa.
OtkpbiTUe paguoakTuBHOCTU. OnbIThl Pe3epdopia no onpeneneHunto
COCTaBa paIMOAKTUBHOIO M3iyueHus. CBOMCTBa anbda-, 0eTa-, raMMa-
u3NydeHus. BiusiHre paJuoakTUBHOCTH Ha )KUBbIE OPTaHU3MBbI.

OTtkpsITHE POTOHA M HEUTPOHA. HyKOHHas Mozenp Aapa
I'eitzenbepra—lBanenko. 3apsiy sapa. MaccoBoe yucio sjapa. M30Tomnsl.

Anb(a-pacniaa. DIeKTpOHHBIA U MO3UTPOHHBINA OeTa-pacmal.
['amma-u3nydyeHue. 3aKOH paJuOaKTUBHOTO pacnaja.

DHeprus CBSA3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledext maccol
Aanpa.

Snepuble peakuuu. JleneHue U CUHTES S€Ep.

SAnepusiii peaktop. Tepmosaepnslii cunres. [Ipobaemsr u
NIEPCIIEKTUBBI AEPHON SJHEPIETUKU. JDKOJIOTUYECKUE ACTIEKThI SACPHOU
SHEPreTUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTo/pl HaOMIOAEHUS U PETUCTPALIMU IIEMEHTAPHBIX YaCTHUL.

®dyHaaMeHTalbHble B3auMoAeicTBus. EnuHcTBO (pusnyeckoit
KapTUHBI MUpA.

TexHuvyeckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TI03UMETP,
kaMmepa BunbcoHa, siiepHblil peaktop, aroMHasi bomoa.

Jlemoncmpayuu

CY€TUMK MOHU3UPYIOLIMX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

HccnenoBanre TpekoB yacTull (110 rOTOBBIM oTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH

Oransl pa3BuTHA acTpoHOMUU. [IpuKIagHOEe 1 MUPOBO33PEHUECKOE
3HAYEHNUE ACTPOHOMMUH.

Bup 38€3qH0r0 Heba. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, UX
BUJIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. MlcTouHuk 3Heprun ConHIa u
3BE3. 3BE3BI, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamma
«CTHEKTPaIbHbBINA KJIACC — CBETUMOCTBY. 3BE3/bI NIABHOU



NOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) IS 3BE3]T
[JIABHOM TOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O MPOUCXOKACHUH U 3BoonMU CoNHIA U
3BE31. DTamnbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hamra [Namaktuka. [lonoxkenne u 1BUKeHUE
Connna B ['amaktuke. Tunel raaktuk. PagyoranakTuky v KBa3apsl.
UYEpHbIe AbIPHI B A]Ipax rajlakTHK.

Bcenennas. Pacuinpenue Beenennoit. 3akon Xab60mna. Pazoeranue
ranaktuk. Teopus bonemoro B3peiBa. PenmkToBoe n3nydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOiemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM IT1a30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH JJIs1 ONPEIEICHUS TOJ0KEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31si CeBepHOro
NOJTYIIAPUS U SIPKUE 3BE3/IBI.

Habmtonenus B teneckon Jlynsl, mnanet, Mneunoro Ilytu.

O0o01maronee NOBTOPEeHUE

Ponb ¢pu3uku 1 aCTpOHOMUU B SKOHOMUYECKON, TEXHOJIOTHUECKOM,
COLIMAJIBHON M 3TUYECKOU c(hepax IesaTeIbHOCTH YeJIOBEKA, POJIb U MECTO
(U3HKU U aCTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTUHE MUpPa, POJib
(¢u3nueckoi Teopru B (POPMUPOBAHUHU MPEACTABICHUMN O (PU3UUECKOU
KapTUHE MUPA, MECTO (PU3HUECKOM KapTUHBI MHUpa B O0LLEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIECHUI O PUPO/IE.

Me:knpeaMeTHbIE CBS3H

W3sy4enue Kypca pusnku 6asoBoro yposss B 11 kimacce
OCYILIECTBIISIETCS C YUETOM COAEPIKATENBHBIX MEKIPEIMETHBIX CBSI3€H C
KypcamM MareMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonusimusi, CBI3aHHbIE C U3YYEHUEM METOOB
HAy4YHOTO [MO3HAHMUSL: SIBJICHUE, HAYUHBII (akT, runoresa, puanyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOEHUE, SKCIIEPUMEHT, MO/IEJIMPOBAHUE,
MOJIEJIb, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMbl ypPaBHEHUI,
TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOKAECTBO, BEKTOPBI U UX MPOEKIMU Ha
OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB, POU3BOIHbBIE AIEMEHTAPHBIX
(GyHKUMH, IPU3HAKU [TO100US TPEYTOJIbHUKOB, ONPEEICHHUE IUIOIIA 1N
IJIOCKUX QUryp u o0bE€Ma Ten.

buonozus: >nexrpuyeckue sBICHUS B )KUBOU MTPUPOJIE,
KoJieOaTeNbHbIE IBU)KEHUS B )KUBOW MTPUPOJIE, ONTUYECKUE SBJICHUS B
KUBOU NpUpOJIE, IEUCTBUE palMallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa
TBEPABIX TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUINYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eoepaghus: MarHuTHbIE NOMKOCA 3EMIIH, 3aJI€KW MArHUTHBIX PY/IL,
(oToCHEMKA 36MHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPACEHUIA.

Texnonocus.: TMHUM IEKTPOIIEPEIad, TEHEPATOP IEPEMEHHOTO TOKA,
AJIEKTPO/ABUTATENb, MHAYKIIMOHHAS [1€4b, pajap, paaAuoNpUEMHUK,
TeNeBU30p, aHTeHHa, TesnedoH, CBU-nieub, MpoeKIMOHHBIN anmnapar,
BOJIOKOHHAsI OIITHKA, COJIHEUHAs Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
11O ®U3UKE HA YPOBHE CPEJJHEI'O OBILIEI'O
OBPA3OBAHMUSA

OcBoenne yueOHOTO peameTa «Pu3nka» Ha YpOBHE CPETHETO
o01iero oOpa3zoBanus (0a30BbIN YPOBEHB) IOKHO 00ECIIEUUTh
JTOCTHKEHHE CIIEYIONINX JMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX
00pa3oBaTeNIbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS YUEOHOTO TipenMeTa « Du3nkay
JIOJKHBI OTPa’KaTh TOTOBHOCTD U CITIOCOOHOCTH 00YyYarOIINXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEHN MO3UIUEH JIMUHOCTH,
CHUCTEMOMW LIECHHOCTHBIX OPUEHTAIINI, NO3UTUBHBIX BHYTPEHHUX
yOeXIeH1I, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO 00I1I€CTBa, PACHTUPEHHE )KU3HEHHOTO OIBITA U ONBITA
NEATEIbHOCTH B IIPOLIECCE peai3allii OCHOBHBIX HAIIPABICHUM
BOCIIMTATEJIbHOW JIESITEIbHOCTH, B TOM YKCIIE B YACTH:

1) rpa:kaaHCKOr0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YYArOIIETOCs Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTRA;

MPUHATHE TPATUIIMOHHBIX 00IEYETOBEYECKUX TYMAHUCTUIECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTb BECTU COBMECTHYIO JIEATEILHOCTh B MHTEpPECAX
rpa)KJIaHCKOTO 00IIeCTBa, Yy4aCTBOBATh B CAMOYTIPABIICHUH B
o0pa3oBaTesIbHON OpraHU3alINH;

YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIIMAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOU W BOJIOHTEPCKOM IESTENBHOCTH;

2) NaTpMOTHYEeCKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPAXKIAHCKOM UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
JTOCTHXKEHUSIM POCCUMCKUX YUEHBIX B 00IaCTH (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO
MOBEJICHNS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIC
pelIeHUs], OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTH YUEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYUBOTO OYIyIIEro;

4) 3CTETU4€eCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIETO HU3HUECKON HAYKE;

5) TpynOBOIO BOCIMTAHUSA:

MHTEPEC K Pa3IndHbIM chepaM npodeccuoHanbHOU AeATeTbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKOH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BRIOOp Oymy1iei npodeccuu u peaan3oBbIBATH
COOCTBEHHBIC KU3HECHHbIC TUUIAHbI;



TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaAHUIO B
oOnacTv (U3KMKHU Ha NPOTSHKEHUH BCEH )KU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTD FKOJOTUYECKOMN KYIBTYpPbl, OCO3HAHUE
100AJIBHOTO XapaKTepa SKOJIOTHYECKUX NpodIieMm;

MJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpelie
Ha OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiMpeHne OnbiTa ASSITENFHOCTH SKOJOTHIECKON HAPABICHHOCTH
HA OCHOBE MMEIOIINXCS 3HAHWUM 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (GU3HUCCKON HAYKH;

OCO3HaHHE [IEHHOCTH HAYYHOHU JAESITeTbHOCTH, TOTOBHOCTb B
nporecce u3ydeHus (PU3uKu OCyIIeCTBISITh POSKTHYIO U
UCCIIEZI0BATENIbCKYIO eI TeIbHOCTh MHINBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YYeOHbIE 1eCTBHS
ba3zoBble Jloruueckue a1eicTBUS:

CaMOCTOSITENIbHO (hOPMYTUPOBATH U aKTyaTU3UPOBaAThH MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONPENENATh LU IeSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU
UX JTOCTH)KCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMbIX
(bUBUYECKUX SIBICHUSX;

pa3palaThIBaTh IIaH peIIeHUs MPoOIEMbI C YUETOM aHaIu3a
MMEIOIIUXCSI MAaTepUANIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JAESATEIbHOCTD, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LEJSM, OIIEHUBATh PUCKHU MOCIEACTBUN IEITEIIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIHHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHUE TTPU PEIICHUH )KU3HEHHBIX
npooJIEeM.

ba3oBble ncciienoBarejibckme JAeiCTBUS:

BJIAJIETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU TOHSATUSIMU U
MeTonamMu (U3NYECKON HAyKU;

BJIAJICTh HABbIKAMU YYEOHO-UCCIIEIOBATEIBCKOM U IPOECKTHOM
NEeATeNIbHOCTH B 0071aCTH (PU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB pelIeHuUs 3a7ad (PU3nuecKoro
COJIepKaHUsl, MPUMEHEHHUIO PA3TUYHBIX METOI0B MO3HAHMUS;

BJIAJIETh BUJIAMU JICSITEILHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpETaLNY, TPEOOPaA30BAHUIO U IPUMEHEHUIO B Pa3TUYHBIX
y4EOHBIX CUTYyAIUsAX, B TOM YUCIIE MIPU CO3JJaHUU YUEOHBIX MPOEKTOB B
o0nacTv (pU3UKH;

BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBAThH
3a/1a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHThI JIs
JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU
penieHus;



aHAJIM3UPOBATh MOJYYEHHBIE B XOZ€ PELICHUS 3a/1a4l Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4U B
00pa3oBaTebHON JEATENBHOCTH, B TOM YHCIIE TPU U3YyUEHUHN (DU3BUKY;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh NPUOOPETEHHBIN
OIIBIT;

YMETh EPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, ITPEJIararb OpUrMHAJIbHbIE MOAXObI U
peLieHus;

CTaBUTb MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AJIbTEPHATUBHbBIE
peuieHus.

PabGora c undgopmanuei:

BJIa/I€Th HaBbIKAMU MOJIY4Y€HUs UH(DOpMAIIUU PU3HUECKOTO
COJIEP>KaHMSI U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYLIECTBIISATh [TOUCK, aHAIN3, CACTEMATH3ALUIO0 U UHTEPIPETALINIO
uH(OPMALIMK PA3IMYHBIX BUJIOB U (POPM IPEICTABIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(OpMALUY;

UCIIOJIb30BATh CPEICTBA NH(POPMALMOHHBIX U KOMMYHHUKAMOHHBIX
TE€XHOJOTUH B PEIICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COOMOAEHUEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOIO COJEPKAHUS B PA3ITMUHBIX
dopMmarax ¢ y4€ToM Ha3HaYeHUs] THPOPMALIUU U LEIEBOU ayAUTOPHH,
BbIOMpas ONTUMAIbHYIO (POPMY IPEICTABIEHUS U BU3yaIU3aLUU.

KoMMyHMKAaTHBHBIEC YHUBePCaIbHbIe Y4eOHblIe 1elCTBUA:

OCYLLIECTBIISATh OOIIEHNE HA YPOKax (PU3HKHU U BO BHEYPOUHOM
NEeSATENbHOCTH;

pacno3HaBaTh NPEINOCHUIKM KOH(PIUKTHBIX CUTYallMil U CMSTYaTh
KOH(JIUKTBI;

Pa3BEPHYTO U JJIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U
UHAUBUIYaJIbHON paboThI;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JAEHCTBUH C yUETOM
0o0LIMX UHTEPECOB U BOBMOXKHOCTEH KaXKJI0TO YJIeHA KOJUIEKTHBA;

IPUHUMATH LIEJIM COBMECTHOM I€SITEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATh JIEUCTBHS MO €€ JOCTHIKEHUIO: COCTABIISTH IJIaH
JNEUCTBUH, PACTIPENEIIATH POJIM C YYETOM MHEHUW YYAaCTHUKOB,
00CyKJ1aTh pe3yJIbTaTbl COBMECTHOM PabOThI;

OLICHUBATh Ka4€CTBO CBOET0 BKJIAJa M KaX/I0I0 yYaCTHUKA KOMaHbl
B OOLLIMI pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeyiaratb HOBbIE MPOEKTHI, OLIEHUBATH UIEHU C MO3UIMU HOBU3HBI,
OpUTMHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLUECTBIISATh MO3UTUBHOE CTPATETNYECKOE MIOBEJICHUE B
Pa3IMYHBIX CUTYalUsAX, IPOSBISATH TBOPYECTBO U BOOOpAKEHUE, OBITH
UHULMATUBHBIM.



PeryasitTuBHbIe yHUBepPcaJbHbIEe YUeOHbIE 1eiicTBUS
Camoopranuszanusi:

CaMOCTOSTENIbHO OCYLIECTBIISATh O3HABATENbHYIO IESITEILHOCTD B
o0nacTv PU3MKU U ACTPOHOMHMH, BBISBIISATH MPOOJIEMbI, CTABUTD U
dbopMynpoBaTh COOCTBEHHBIC 3a]1aUH;

CaMOCTOSATENIbHO COCTABIISTH IUIaH PEIICHUS pACUETHBIX U
KaueCTBEHHBIX 3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKONU PadOThI C YUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX
IPEATIOYTEHN;

JIeJIaTh OCO3HAHHBII BBIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO PYAUIUHU B
oOnacTv (U3KKH, MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBI MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B
JEeSTENbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HABBIKAMH MO3HABATEJIbHON PEIIEKCUHU KaK OCO3HAHMUS
COBEPILIAEMBIX JIEUCTBUI U MBICIIMTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHMIi;

UCIIOJIb30BATh MPUEMBI pedIEKCUU AJI1 OUEHKH CUTYyalllH, BbIOOpa
BEPHOIO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110
UX CHHKEHUIO;

IPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX IIPHU aHAJIM3€E PE3yJIbTaTOB
NEeSATENbHOCTH;

OpUHUMATh ceOs, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX NIPHU aHAJIU3€E PE3yJIbTaTOB
NEeSATENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B npornecce 1oCTHXXKEHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
nporpaMmsbl 1o (GU3UKe JIJIs1 yPOBHS CPEAHETO 00111eT0 00pa30BaHUs y
00y4aroIuXCsl COBEPLUIEHCTBYETCSI SMOLMOHAIbHBIA HHTEIIIEKT,
npenoiaraomuii chopMUPOBAHHOCTB:

CaMOCO3HaHHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE
SMOILIMOHAIILHOE COCTOSIHUE, BUJIETh HAIPABIICHUS PA3BUTHS
CcOOCTBEHHOM AMOIIMOHAIILHOM C(epbl, ObITh YBEPEHHBIM B CE0E;

CaMOpEryIupPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHUE
IPUHUMATh OTBETCTBEHHOCTD 3a CBOE IMOBEJEHUE, CHIOCOOHOCTh
aJanTHPOBATHCS K AMOIIMOHAJILHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOIIEH CTPEMIICHUE K JOCTUKEHUIO
LEJIH U yCIeXy, ONTUMU3M, MHULIUATUBHOCTh, YMEHHE JIECTBOBAThH
UCXOJIS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE
COCTOSIHUE JPYT'HX, YUUTHIBATh €0 MPU OCYIIECTBICHUN OOILIEHHUS,
CIIOCOOHOCTb K COUYBCTBHIO U CONEPEKUBAHUIO;



COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAUBATh
OTHOILICHUS C IPYTUMHU JIOAbMU, 3a00TUTHCSI, IPOSIBIISATh UHTEPEC U
paspeiiarb KOH(IUKTHI.

IHNPEJMETHBIE PE3YJ/IBTATBI

K konny o0yuyenus B 10 kyacce npeagmMeTHbIe pe3yabTaTbl Ha
0a30BOM YpOBHE JIOJKHBI OTpakarh CHOPMUPOBAHHOCTH Y 00yHAIOITUXCS
YMEHUIA:

JEMOHCTPUPOBAThH HA MTPUMEPaAxX POJb U MECTO (PU3UKU B
dbopMUPOBAHUY COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B PA3BUTUH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTU, B TPAKTUYECKON €SI TETbHOCTH
JIIOCH;

YUYUTBIBATh TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX
MOJIeNIe: MaTepHasbHas TO4YKa, HHepLUaibHas CHCTEMa 0TCYETa,
abCOIIOTHO TBEPIOE TEIIO, HICATBHBIN a3, MOJCIH CTPOCHHUS a30B,
WKHUJKOCTEN U TBEPJBIX TEJI, TOUCUHBIN SJEKTPUUECKUN 3apsij] IpU
penieHnu (pU3nUeCcKux 3aaay;

pacrno3HaBaTh (pU3UYECKUE ABJICHUS (MPOLECChI) U OOBICHATH X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
CTPOEHUS BEIIECTBA U AIEKTPOJAUHAMUKHI: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE, CBOOOTHOE TaJIEHHUE Tell,
JBIKEHHE 0 OKPY>KHOCTH, UHEPIMS, B3aUMOIeHCTBHE Tei, Tuddy3us,
OpOYHOBCKO€ JIBUDKEHUE, CTPOCHUE KUJKOCTEN U TBEPBIX TET,
U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKACHHUH ), TEMIOBOE
paBHOBECHE, UCTIAPEHKE, KOHJICHCAIlUs, TJIaBJICHHEe, KpUCTaNIU3allusl,
KUIEHUE, BIAXXHOCTh BO3/1yXa, MOBBIIICHUE AaBICHUS raza Mpu ero
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpaMu COCTOSTHUS
rasza B U30IPOIIECCaX, AEKTPU3AIUS TEJ, B3aUMOICUCTBUE 3apsiiOB;

OMUCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONB3Ys (pru3nueckue
BEJIMYUHBI: KOOPJMHATA, TyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cujia, UMITYJIbC TeJla, KHHETUYECKasi SHEePrus,
NOTEHIMAIbHAS DHEPTUsI, MEXaHUUECKasi paboTa, MEXaHUYeCcKast
MOIIHOCTb; MPU OMUCAHUY MPABUIBLHO TPAKTOBATh (DU3NUECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUCHUS U €AMHUIIbI, HAXOIUTh
(GbopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC
SIBJICHUSI, UCTIONB3Ys (U3UUYECKUE BETUUUHBI: JaBICHUE ra3a,
TEeMIIepaTypa, CPEeaHss] KHHETUUECKasi SHEPTUS XaOTUYECKOTO ABUKEHUS
MOJIEKYJI, CPEIHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEILIOTHI,
BHYTPEHHSISI SHEPTHs, paboTa ra3a, Kod(h(PUIMEHT MOoJIe3HOro 1eUCTBUS
TEIJIOBOTO JBUTATES; IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U
€MHUIIbI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEJIIMUMUHAM;

OMUCHIBATh U3YUYEHHBIE TEKTPUUECKHUE CBOMCTBA BEIIECTBA U
ANEKTPUYECKUE SBJICHUS (MPOLIECCHI), UCTIONIB3YS (PU3NUECKUE BETUUNHBI:
AIEKTPUUYECKUH 3apsijl, IMEKTPUUECKOE 0, HAMPSKEHHOCTD OIS,
MOTEHIMAJ, PA3HOCTh MOTEHIIMAIOB; IPU OMUCAHUU MPABUIHHO



TPAKTOBAaTh (PUINYECKHUI CMBICT UCIOIb3YEMBIX BEIUYHH, UX
0003HAaYEeHUS U €IMHULIBI; YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE JAHHYIO
(U3HYECKYIO BEIMYHUHY C IPYTMMHU BETMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKHE MPOILIECCHI U SABJICHUS, UCIIONb3YS
(u3nyYecKue 3aKOHbI U MPUHIUIIBI: 32KOH BCEMUPHOTO TsAroTeHus, I, Il u
III 3axonbl HpI0TOHA, 3aKOH COXpAaHEHUSI MEXaHUYECKON SHEPIUH, 3aKOH
COXPAHEHMS UMITYJIbCA, IPUHLIMI CYTEPIIO3ULIMHN CHUJI, TPUHLIMI
paBHOIPaBUS UHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-
KMHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, 'a30BbIE€ 3aAKOHBI, CBSI3b
CpellHEel KUHETHYECKON SHEPIUHU TEMIOBOI0 ABUKEHUS MOJIEKYJI C
a0COJIIOTHOM TemIepaTypoil, IEPBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXPAHEHHMSI SJIEKTPUUECKOTr0 3apsiia, 3akoH KyloHa, mpu 3ToM pa3nuyarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MaTEMaTHYE€CKOE BBIPAXKEHHE U
ycioBus (TpaHUIlbl, 00JIACTH ) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHLIUIIBI ICUCTBUS MAIINH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMyaTh yCIO0BUSA UX 0€30MaCHOTIO
UCIIOJIb30BAHMSI B IOBCEIHEBHOW KU3HH;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIEI0BAHUIO (PU3NYECKUX SBJICHUN
Y IIPOLIECCOB € UCIOJIb30BAHUEM MPSAMbBIX U KOCBEHHBIX U3MEPEHUH, NpU
3TOM (hOPMYJIMPOBATH MPOOIEMY/3aauy U TUIIOTE3y YUeOHOTO
AKCIIEPUMEHTA, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHuS,
IPOBOAMTH OMBIT U (POPMYITUPOBATH BBIBOIBI;

OCYLIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX
BEJIMYMH, [IPU 3TOM BbIOMPATh ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U
UCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCIIeI0BaTh 3aBUCUMOCTH MEXKY (PU3NYECKUMU BETUUUHAMM C
MCIIOJIb30BAHUEM MPSAMbBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCUPOBATH PE3YIIbTAThI MOJIYyUYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEIMYHMH B BUJI€ TAOIUI] U TpaUKOB, JAIaTh BHIBOJILI IO
pe3yJbpTaraM HCCIIeJOBaHUS;

coOirozaTh npaBuiia 0€30MaCHOTO TpyJda IpH MPOBEACHUU
UCCJIEIOBaHUH B paMKax y4eOHOro 3KCIIEpUMEHTa, yueOHO-
MCCIIC0BATE/IBCKOM M POCKTHOI ACSTEIPHOCTH C UCIIONB30BAHIEM
M3MEPUTEIBHBIX YCTPOICTB U J1a00PATOPHOTO 000PYIOBAHMS,

pemarb pacu€THbIE 3a]1a4H C SIBHO 33JIaHHON (PM3HYECKON MOJIETIBIO,
UCIOJIB3YS (PU3MUECKUE 3aKOHBI M IPUHLMUIIBI, HA OCHOBE aHAJIM3a
YCIIOBHS 31291 BBIONPATh (PU3NYECKYIO MOJIEIIb, BBIACIATH HU3HICCKHC
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelieHus!, IPOBOIUTD
pacy€Thl U OLIEHUBATh PEATbHOCTh MOJYUYEHHOI'O 3HAaYCHHS (PU3NUECKON
BEJIMYMHBIL;

penarh Ka4eCTBEHHBIE 3a/]1aU: BHICTPAUBATh JIOTHUYECKU
HEMPOTUBOPEUMBYIO LIENIOYKY PACCYKICHUN C OIIOPOIl HA U3yUYEHHBIE
3aKOHBI, 3AaKOHOMEPHOCTHU U (PU3UUECKUE SBIICHUS;

UCIIOJIb30BATh MIPU PEIIEHUHU YUYE€OHBIX 3a/1a4 COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTHH JIJISl IOMCKA, CTPYKTYpPUPOBAHMS,
MHTEPNPETALNH U MPEACTABICHUS YYEOHON U HAyYHO-TTOMYJISIPHOM
UH(OPMALIMH, TOJTYYEHHOU U3 Pa3IMYHbIX HCTOYHUKOB, KDUTUUECKU
aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

IPUBOJUTH IPUMEPHI BKJIaJ1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKU, OOBICHEHUE MTPOLIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



UCIOJIb30BATh TEOPETUYECKHUE 3HAHUA 110 (PU3HKE B IOBCEIHEBHOM
YKU3HHU JUIs1 o0ecriedeHus: 0e30MacHOCTH MPpU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMUCTBAMH, ISl COXPAHEHUS 3/10POBbs U COOIIOCHUS
HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpese;

paboTaTh B IpyNIe C BHIMOIHEHUEM PA3IMUYHbBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYNIbl, PALIMOHAIBLHO PACIPEAEIATh 00SI3aHHOCTH
Y TUTAHUPOBATh JI€ATEIbHOCTh B HECTAHIAPTHBIX CUTYALIMSIX, aJ€KBATHO
OLICHUBATh BKJIaJ KaX/10I0 U3 YYACTHUKOB IPYIIIbI B pELICHUE
paccMarpuBaemMoil mpoOIeMBI.

K koH1y 00yuenus B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA
0a30BOM ypOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS
YMEHUI:

JEMOHCTPHUPOBATh HA MPUMEPAX PoJib U MECTO (PUBHUKU B
(OopMHUPOBaHMHU COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTU, B TPAKTUYECKON €SI TETbHOCTH
JIFONIEN, UETOCTHOCTh U €IUHCTBO (PM3HUECKON KapTHUHBI MUPA;

YUYUTBIBaTh TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX
MOJIEJIEN: TOYEUHBIN AIEKTPUUECKUH 3apsJl, Ty4d CBETA, TOUCUHBIN
UCTOYHUK CBETA, AJIEpHAsi MOJEIb aTOMa, HyKIIOHHAs! MOJIEIb aTOMHOTO
s]ipa Ipy pelIeHUH PU3NYECKUX 3a/1a4;

pacro3HaBath (hu3nyecKue ABJICHUS (IIPOLIECChI) U OOBSICHATH X Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKH U KBAHTOBOW (DU3UKHU: IEKTPUUECKas
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JI€HCTBHUS
TOKa, B3aMMO/ICCTBUE MarHUTOB, JIEKTPOMArHUTHAS UHIYKLHUS,
JEHCTBME MAarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM M JIBHOKYLIUIICS
3apsifl, SJIEKTPOMATrHUTHBIE KOJIeOaHUs U BOJIHBI, TPSIMOJIMHENHOE
pacnpoCTpaHEeHUE CBETA, OTPAKEHUE, TPEIOMIICHHE, UHTEepdepeHIus,
JupakLys U MoJsipyu3aliis CBeTa, AUCIepcus CBeTa,
dbotoanexkrpuueckuii 3pdekt (pororddexr), cBeToOBOE AaBIEHUE,
BO3HUKHOBEHHE JINHEWYATOrO CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBEHHAS U
UCKYCCTBEHHAsl paJIMOaKTUBHOCTH;

ONKCHIBATh N3YUYECHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE,
MarHuTHbIE, ONTHYECKUE, SIEKTPUUYECKYIO IPOBOJUMOCTh PA3ITHYHBIX
Cpe) U IEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCTIONB3YSI
(u3nyYecKue BEIMUYHUHbL: AIEKTPUUECKUH 3apsi]], CUJla TOKa,
ANIEKTPUYECKOE HANPSKEHUE, DIIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh
NOTEHILIMAJIOB, JIEKTPOJIBIKYIIAsl CHiia, padoTa TOKA, MHIYKIUS
MarHuTHOTO MoJid, cuia Amnepa, cuna JlopeHia, nHIyKTUBHOCTb
KaTYILIKH, SHEPTUsl AIEKTPUUYECKOrO U MArHUTHOTO IOJIEW, IEPUOA U
4acToTa KoJieOaHUI B KOoJeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
poLecce rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJieOaHuM, (POKYCHOE
PAcCTOSHUE U ONTUYECKas CUJla JIMH3bI, IPU OMMCAHUH MTPABUIILHO
TPAKTOBAaTh (PUINYECKHUI CMBICT UCIOIb3YEMBIX BEIUYHH, UX
0003HAaYEeHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTMMU BETMYMHAMMU;

ONKCHIBATh N3YUYECHHBIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCIIOB3YS
(u3nYecKue BEIUYUHbBI: CKOPOCTh AEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, IEPUOJT
NOJTypaciajia, SHEPTus CBA3U aTOMHBIX SIJEP, IPU ONMHMCAHUM MPAaBUIILHO
TPaKTOBAaTh (PUINYECKHUI CMBICT UCIOIb3YEMBIX BEIUYHH, UX
0003HaYEeHUS ¥ €IMHHULIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE TAHHYIO



(U3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAMU, BBIYUCIISATH 3HAYEHUE
(bu3MYEeCKON BETUYUHBI;

aHAJIU3UpOoBaTh (PU3UUYECKUE NPOLECCHl U SIBICHHS, HCIOJIb3Ys
¢u3znueckue  3aKOHbl W NpUHUUIBL:  3akoH  Owma,  3aKOHbI
NOCJIEIOBATEIbHOTO U MapajyIeIbHOTO COEIMHEHUS POBOJIHUKOB, 3aKOH
Hxoyns—Jlenna, 3akOH  BJEKTPOMATHUTHOW  MHAYKIHWH,  3aKOH
OPSIMOJIMHEMHOTO PAaclpOCTPAHEHHUs CBETA, 3aKOHbI OTPAXXEHUsSl CBETa,
3aKOHBI MPEJIOMJIEHUS! CBETa, YpaBHEHHE DUHIITEWHA uisl poTrodddekra,
3aKOH COXpPAaHEHHs OHHEPruu, 3aKOH COXpPAHEHUs UMITYJbCa, 3aKOH
COXPAHEHMS DJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHHS MacCOBOIO
yucia, NocTynarel bopa, 3akOH pajgMOaKTHMBHOIO pacnaja, Mpu 3TOM
paznuyarh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaThuyecKoe
BBIPAKEHUE U YCIIOBUS (IpaHULIbl, 00JIaCTH) TIPUMEHUMOCTH;

ONpENENATh HalpaBJIE€HUE BEKTOpa HWHAYKIMH MarHUTHOTO MOJs
IIPOBOJIHKMKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTh M ONMUCHIBATH H300paXKEHUE, CO3AABAEMOE IIJIOCKUM
3€pKajioM, TOHKOM JIMH30;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SABJICHUN
U MPOLECCOB C MCMOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: MpU
3ToM (opmynupoBaTh mpoOiieMy/3ajadyy M TUIOTE3y YyueOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOIO 00OpYyAOBaHMS,
IPOBOAMTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYLIECTBIISAITh NPSIMbIE W KOCBEHHBIE H3MEPEHHsI (PUINUYECKHUX
BEJIMYMH, TPH 3TOM BBIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEpPEHHUs U
UCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCJIeI0BaTh 3aBUCUMOCTH bu3nUecKux BEJIMYMH c
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUH: MpPU HSTOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUpOBAaTh pE3yJIbTaThl IOJTYYEHHOM  3aBHCHUMOCTH
bu3MYEeCKUX BEIUMYUH B BHUJE TaOIUIl U TpadUKOB, JA€NIaTh BBIBOJBI IO
pe3yJbpTaraM HCClIeJOBaHUS;

coOnronaTte mpaBwia O€30MacHOrO TpyJda MpU HPOBEIECHUU
UCCJIEIOBAaHUM B paMKax Y4yeOHOro SKCIEpUMEHTa, y4deOHO-
UCCIIEAOBATEIbCKOM M MPOEKTHOW JIESTEIBHOCTA C HCIIOJIb30BAaHUEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00PATOPHOTO 000PYIOBAHMS,

pemarb pacy€THbIE 337a4u C SIBHO 33JJaHHOUN (PM3MYECKON MOEIIBIO,
UCHIOJNIb3YSl (PU3MYECKHE 3aKOHbl M TMPUHLMIBI, HAa OCHOBE aHajau3a
YCJIOBHS 3a/1a4¥ BBIOMpPaTh (GPU3MICCKYIO MOJEIb, BBIACIATE (PU3HICCKHC
BEJIMYHMHBI U (POpMYJbl, HEOOXOAMMBIE ISl €€ pEIIeHMs, MPOBOIUTH
pacy€Tbl U OLICHUBATh PEAJbHOCTH IMOJYYEHHOTO 3HAYCHHs (PU3NUYECKOM
BEJIMYUHBI;

pemiatb ~ Ka4eCTBEHHbIE  3aJayd:  BBICTpaWBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKIEHUH C ONOPOM Ha H3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh MPU PEIIEHUU YYEOHBIX 3a/Jady COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMU JJIA [OUCKA, CTPYKTYpPUPOBAHMS,
UHTEPHPETAMU W TNPEICTABICHUS Y4YeOHOM W HAay4YHO-NOMYJISPHOU
uH(pOPMALIMK, TOJYYEHHOW U3 Pa3IUYHbIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBACHSTh MPUHIMUIIBI ICUCTBUSI MAIIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3ivyaTh YCIOBUS HMX O€30MacHOrO HCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;



IPUBOJUTH MPUMEPHI BKIIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHus: 0€30MacHOCTU NpU OOpallleHUH ¢ MpUdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, AJI1 COXPAHEHHUsI 3J0POBb U COOIMIOIECHUS
HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpese;

padoTaTh B IpyNIe C BBIMOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIbI, PAlMOHAIBHO pacipeesTh 00SI3aHHOCTH
U IUJIAHUPOBATh JACSATEIBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OLICHUBAaTh BKJIAJ KaXJIOr0 W3 YYAaCTHUKOB TIpPYIIbl B pELICHUE
paccMarpuBaemMoil mpoOIEeMBI.



TEMATHUYECKOE IINTIAHUPOBAHUE

10 KJTACC
HaumenoBanue KosinyecTBo yacos
Ne DJIeKTpOHHBIe (LU (pPOBHIE)
pa3aesioB U TeM KonTpoJbHbie IIpakTH4eckune
n/n Bcero o0pa3oBaTeJibHBIC PeCypChl
NPOrpamMMmbl padoTsbI padoThI

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUA

L1 du3uKa U METOJIbI 5 bubnmoreka [IOK
] HAy4YHOI'O HO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro mo pazaeny 2
Pasznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K 5
fHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 i ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAaHEHUS 6 1 1 bubmmorexa [JOK
] B MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pazgea 3. MOJIEKYJIAPHASA ®PUSUKA U TEPMOJANHAMUKA

OcHOBBI

31 MOJIEKYJISIPHO- 9 1 bubmmorexa [JOK
KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUU

39 OCHOBBI 10 | bubnmoreka [IOK
TEPMOJVHAMUKHA https://m.edsoo.ru/7f41bf72

3.3 ArperarHbie 5 bubmmoreka [JOK



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

COCTOSIHHUA

TIePEXO0JIbI

Belectsa. Ma3oBeie

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

Htoro no pa3neny

24

Pazgen 4. JJIEKTPOAUHAMMUKA

[TPOTPAMME

bubmoreka [IOK
4.1 IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 ANEKTPUUYECKUN TOK. 12 bubnuorexa HOK
' Toku B pa3IMyHbIX https://m.edsoo.ru/7f41b£72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68



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

11 KUIACC

HanmenoBanmue

KoanuecTBO 4acosB

Ne JIeKTPOHHBIE (HU(PPOBBIE)
pa3iesioB U TeM KonTpouabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTeJIbHBIC PeCypChI
NMPOrpamMMbl padoThI padoTsI
Pazgen 1. JIEKTPOANHAMMUKA
MarHuTtHoe 1noiJe.
1.1 DJIeKTpOMarHuTHas 11 1 3 Bubmorexa [OK
’ p https://m.edsoo.ru/7f41¢97¢
WHYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHn4eckue u
2.1 3JIEKTPOMArHUTHBIE 9 1 Bubmiorexa IIOK
’ P https://m.edsoo.ru/7f41¢97¢
KOJIEOaHU
MexaHu4eckue u
2.2 SJIEKTPOMArHUTHLIE 5 1 Bromiorexa IIOK
’ p https://m.edsoo.ru/7f41¢97¢
BOJIHEI
bubmuoreka [IOK
. 1
2.3 Orrrika 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 24

Paznen 3. OCHOBBI CHEITMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEBI CIIELIHATBHON

3.1 TEOPUH 4 1 bubmuoreka [IOK
’ p https://m.edsoo.ru/7f41¢97¢
OTHOCHUTEJILHOCTH
Hroro no pasaeny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

41 DneMEeHTHI KBaHTOBOM 6 bubmuorexa [IOK
] ONTHUKH https://m.edsoo.ru/7f41c97¢
bu6moreka [IOK
4.2 4
Crpoetne atoma https://m.edsoo.ru/7f41c97c
Bbubmuoreka IIOK
43 A 5
TOMHOC 3HPO https://m.edsoo.ru/7f41c97¢c
Nroro no pazneny 15
Paznen S. JJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
51 DNeMEeHThI aCTPOHOMHH 7 | bubmuoteka [JOK
] U acTpOPU3UKH https://m.edsoo.ru/741c97¢
Hroro no pazneny 7

Pasznen 6. OGOBINAIOHIEE ITIOBTOPEHUE

6.1 Oo6o6maroriee 4 bubaunoreka [IOK
] HIOBTOPEHUE https://m.edsoo.ru/7f41¢97¢
Wroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOI' PAMME



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




IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KosmmuecTBo yacoB
JJIeKTPOHHBbIE
ara mudpoBbIe
n [ Tema ypoka KonTpouabHubie IIpakTHyeckue A bp
Bcero U3y4YEeHUs oOpa3oBareJibHbIE
/ paGoThI paGoThI
pecypcbl
n
dusuka — Hayka 0 IpUPOJIE.
Hayungsie MCT(})’;:H HOCE)H:HI/UI 1 bubmorexa [OK
e https://m.edsoo.ru/ff0c32¢2
OKPY’KaroIlero Mupa
Ponb 1 MecTo ¢usnku B
dhopMHUpOBaHUHT
COBPEMEHHOW HayqHOU | bubnuorexka HOK
KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JAEATEIbHOCTH
I {7
MexaHnnyeckoe JBUKCHHE.
OTHOCHTEIHLHOCTD bubnuorexa [IOK
MEXAHUYECKOTO JIBUKCHUS. 1 https://m.edsoo.ru/ff0c350
[Iepemenienue, CKOPOCTb, 8
YCKOpPEHHUE
bubmmoreka IIOK
PaBHomMepHOE
. 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEWMHOE JIBIKEHNE 0
PaBHOyCKOpeHHOE 1 bubnuorexa [IOK
MPSIMOJIMHEWUHOE JIBUKEHUE https://m.edsoo.ru/ff0c372e



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

CB00OOIHOE IaieHIE.

6 YckopeHue cBOOOTHOTO bubmmorexa [IOK
P s https://m.edsoo.ru/ff0c39cc
aJCHUs
KprBonuneinHoe nBUXEHHE.
7 JIBr>KeHHE MaTepHalIbHON bubmorexa LHOK
p https://m.edsoo.ru/ff0c3ada
TOUYKH 110 OKPYKHOCTH
[IpuHIUIT OTHOCUTENBHOCTH
g lNanunes. nepuuanbHble bubnmoreka [IOK
cucremsl orcuera. [lepBeiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunuun
9 cynepno3uiuu cui. Bropoit bubnuorexka HOK
3axkoH HerotoHa miis https://m.edsoo.ru/ff0c3bed
MaTepHAIbHON TOUKH
Tperuii 3akoH HeroToHa 1yt bubmmnorexa [JOK
10
MaTepHUaJbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
butmoreka [IOK
TaroreHus. Cuiia TSKeCTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBas kocMHuuecKkas 0
CKOpPOCTh =
12 Cuna ynpyroctu. 3aKoH bu6nuotexa [IOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapounuent
Tpenus. Cuiia
bubmmoreka IIOK
13 | comporuBneHus npu

JBHXXCHUU TCJIa B XKUJIKOCTHU
WJIN Tra3c

https://m.edsoo.ru/ff0c3{76



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc

14

[ToctynarensHOE 1
BpalaTebHOE JBIKEHNE
a0COJTIOTHO TBEPIOTO TEa.
Mowmenrt cunsl. [1medo cruisl.
YcinoBusi paBHOBECHS
TBEPJOIO TeEla

bubmmoreka IIOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynsc MarepualibHOM
TOYKHU, CUCTEMBbI
MaTepUaTbHBIX TOYEK.
Nmnynbse cunbl. 3aKoH
COXpaHEHUs1 UMITYJIbCA.
PeakTuBHOE JBI)KEHUE

bubnuorexa [IOK
https://m.edsoo.ru/ff0c43d
6

16

PaboTa 1 MOIIHOCTH CHJTBI.
Kunernueckas sHeprus
MaTepUAIILHON TOYKH.
Teopema 00 n3MeHeHUU
KMHETUYECKOW SHEPTUH

bubnnoreka [IOK
https://m.edsoo.ru/ff0c450
2

17

[loTeHnmanbHast YHEPTHUA.
IToTenumanbHas YHEPrus
yrpyro nehopMUpPOBaHHOM
npyxunsbl. [loTeHmanpHas
SHEPrus Tea BOIU3U
MTOBEPXHOCTU 3eMITH

bubmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHmuanbpHBIE U
HEIIOTCHIIMAJIbHEIC CUJIEL.
CBs13b pabOTHI
HEIIOTCHIMAJIFHBIX CHJI C
N3MEHEHHEM MEXaHWIeCKOHN

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6

SHEPTUH CHCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEPIrUU

19

JlaGopatopnas pabota
«HUccnenoBanue cBsizu
pabOThI CHIIBI C H3MEHEHUEM
MeXaHHUYECKOW SHEPTUU Tena
Ha MPUMEPE PaCTHKCHUS
PE3UHOBOTO KI'yTa

20

KonTponsHas padora 1o
teme «KuHemaruka.
Jmaamuka. 3aKOHBI
COXpaHEHUs] B MEXaHUKE

bubnuoteka IHOK
https://m.edsoo.ru/ff0c4b7
4

21

OcHOBHBIE TIOTOXKEHUS
MOJIEKYJISIPHO-KMHETHUECKOU
Teopun. bpoyHoBCKOe
naswkenue. Auddysus

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHHS U
B3aUMOJEUCTBUS YaCTHI]
BelecTsa. Monenu CTpoeHust
ra3oB, JKHJKOCTEN U TBEPABIX
Tea

23

Macca monekyn. KoinuectBo
BemecTBa. IlocTosguaas
ABOTaipo

24

TennoBoe paBHOBECHE.
Temneparypa u eé



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

n3mepenue. [lkana
temneparyp Llenscus

25

Uneanpusiii ras B MKT.
OcHoBHoe ypaBHeHHe MKT

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIiepaTrypa
KaK Mepa CpeHen
KMHETUYECKOU SHEPTUU
JIBMOKEHUS MOJIEKYIL.
YpaBHeHnue Menneneena-
Kunaneiipona

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BBIC
3aKOHBI

28

JlaGoparopHas paborta
«HccnenoBanue
3aBUCUMOCTH MEXIY
napamMeTpamMH COCTOSIHUS
Pa3pEKESHHOTO Ta3ay

29

N3onpoueccel B ueaibHOM
rase u ux rpaguueckoe
MNpeaACTaBJIICHUC

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

30

BuyTpeHHss 3Heprus
TEPMOANHAMHYECKOMN
CUCTEMBI U CIIOCOObI €€
n3meHeHnus. KomnuectBo
TETJIOTHI U paboTa.
BuyTpeHHss 3Heprus
OJIHOATOMHOT'O MJI€JIbHOTO

bubnuoreka [IOK
https://m.edsoo.ru/ff0c595
2



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

rasa

31 Buasl rerionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36

VYaenbHas TEIIOEMKOCTh
Bemecta. KonnuectBo

32 | TemnaoThl Npu bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36

TerJionepeaaye.
A mmabaTHbIN IPOIECC
IIepBolii 3ak0H

3 TEPMOJMHAMUKH U €TO bubmmorexa [JOK
NPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30MpoIeccaM
HeoOparuMocTh mporieccoB B Bbubnuoreka [IOK

34 | npupoae. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOJIMHAMUKHI 0

35 [Mpunun aeiicteus u KI1J] bubmmoreka IIOK
TETJI0BOW MallHbI https://m.edsoo.ru/ff0c600a

36 I{uxn Kapuo u ero KI1/]

37 DKoJIornyeckue npoodaemMbl
TEIJIOOHEPTETUKH
O06o0maromuii ypok bubnunoreka IIOK

38 | «MonekynspHas pusuka. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKH 8
KontponpHas pabora no

39 teme «MonekynsipHas bubnuorexa HOK

¢uznka. OCHOBBI
TEPMOJNHAMUKNY

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TapooOpa3zoBanue u bubnuoreka [IOK
40 | xongeHcaunus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUTICHUE 6
AOcomoTHas u Bbubnuoreka [IOK
41 OTHOCHUTEJIbHAs BIAXKHOCTh https://m.edsoo.ru/ff0c64d
BO31yxa. HachlteHHbIi nap 8
Tsépnoe Teno.
Kpucrannuueckue u
amop¢HBbIe Tena.
42 | AHUM30TpONUs CBOMCTB Bubmuorexa LIOK
p https://m.edsoo.ru/ff0c65f0
Kpuctayios. XKunkue
kpuctamisl. CoOBpeMeHHbIE
MaTepHUaIbl
[LnaBnenne u
bubnmuoreka [IOK
KpUCTAJIN3aLUs. YIeIbHas
43 https://m.edsoo.ru/ff0c670
TEIJIOTA IJIABJICHUS. 2
CyOnumarust -
bubmmoreka IIOK
YpaBHEHHE TETIOBOTO
44 https://m.edsoo.ru/ff0c682
OanaHca
0
DneKTpu3alus Tel.
45 Onexrpuyeckuii 3apsia. [[sa bu6nuotexa [IOK
BHUJA JJIEKTPUUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsiJIoB
[IpoBOIHUKH, TUIIEKTPUKHU U
46 | TOMYTPOBOIHHUKY. 3aKoH bubnuoreka [IOK

COXPaHEHHSI HIICKTPHYECCKOTO
3apsiaa

https://m.edsoo.ru/ff0c6bee



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

B3anmoneiicTBre 3apsaoB.

bubnuoreka [IOK

47 | 3akon Kynona. Toueunsrit
Y . https://m.edsoo.ru/ff0c6ced
AIIEKTPUUYECKUN 3apsi
Hanpsixk€HHOCTD
AIEKTPUUYECKOTO MOJISI.
48 [TpuHIIMT Cyneprno3uiuu bubmorexa HOK
pHHIL yrep EI https://m.edsoo.ru/ff0c6df2
AIEKTPUUYECKUX TTOJICH.
JIvHuM HanpsIKEHHOCTH
Pa6ota cun
49 AIEKTPOCTATUYECKOTO TOJIA. bubnuorexa HOK
ITorenuuan. Pa3zHocTth https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[IpoBOIHUKH U TUAIEKTPUKU
bubnuoreka [IOK
B JIEKTPOCTATUYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701
Jusnexrpuueckas g
MIPOHUIIAEMOCTh -
N bubmoreka IIOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konnencarop 6
DNEeKTPOEMKOCTh MIOCKOTO
52 | xoHjaeHcaTopa. DHEPrus bubmmorexa [JOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaboparopHas padora
53 "N3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa"
54 | IlpuHuun neicTBUs U



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4

pUMEHEHNE KOH/ICHCATOPOB,
KOITMPOBAJILHOTO arapara,
CTPYHHOTO MIPUHTEPA.
DneKTpocTaTuiecKas
3aluTa. 3a3eMiIeHHe
AIIEKTPONIPHOOPOB

55

DNEeKTPUYECKUH TOK,
YCIJIOBHS €0 CYLIECTBOBAHUS.
[TocrosiHubIl TOK. CHna
Toka. Hanpsikenue.
Conporunenue. 3akoH OMa
JUISl YyHaCTKa LIEeTH

56

[TocnenoBarensHoE,
napasieslbHOe, CMEeIIaHHOE
COEIMHEHHUE TTPOBOTHUKOB.
JlaGoparopHas paborta
«HM3yueHne cMeaHHoro
COEJIMHEHUS Pe3UCTOPOBY

0.5

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

57

PaboTa 1 MOIIHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
Jlxoynsa-Jlenna

bubnuorexa [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma Jij1s1 TOJTHOM
(3aMKHYTOI) 3JEKTpUYECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopatopnas pabota
«M3mepenue IJ]C nucrounnka
TOKa U €0 BHYTPEHHETO
COIIPOTHBIICHUS

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0



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

59

Pe3epBHBIit ypoOK.
KontponbHas padora no
TeMe "DneKkTpoauHaMuKa' /
Bcepoccuiickas
poBepoYHasi paboTa

bubmoreka IIOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«ONeKTpoIuHAMUKAY /
Bcepoccuiickas
poBepoYHasi paboTa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIeKTpOHHAS TIPOBOJAUMOCTD
TBEPABIX METAJIIOB.
3aBHCHUMOCTH
COTMPOTHUBJICHHS METAJIOB OT
TEeMIIEPaTypHI.
CBepXnpoBOAMMOCTh

62

DNeKTpUUYECKUI TOK B
BakyyMe. CBoiicTBa
AIIEKTPOHHBIX MYYKOB

63

ITonynpoBogHUKH, UX
COOCTBEHHAs M IIPUMECHas
npoBoauMOcCTh. CBOMCTBA P
—n-nepexosa.
[TonynpoBOgHUKOBBIE
npruOOpPHI

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

64

DJIEKTPUYECKUN TOK B
pacTBopax u pacrjaBax
AIIEKTPOJIUTOB.

butmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

DJNIEKTPOIUTHYECKAS
Jccouuanus. JIeKTPOIu3

OJNEKTPUYECKUI TOK B Ta3ax.

65 CamocCTOSTEIbHBIN 1 | bubnunoreka IIOK
HECaMOCTOSITENIbHBINA pa3psi. https://m.edsoo.ru/ff0c84ae
Momaus. ITnasma
DJeKTpUYeCKre MPUOOPHI U
YCTPOMCTBA U UX

66 IPAKTUYECKOE IPUMEHEHNE 1 bubmorexa [IOK

p P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€e30I1aCHOCTH
KonTponsHas padora 1o
TeMe «DJIEKTPOCTATHKA.
67 IlocTOSSHHEIN 2IEeKTpUYECKUN 1 Enbmrorexa LOK
p https://m.edsoo.ru/ff0c8a8a
TOK. TOKM B pa3nu4HbIX
cpenax»
Pe3epBHEBIN YPOK.
68 O6og aro ynpﬁ OK II0 1 Bubmorexa IOK
HIATOTHHH P https://m.edsoo.ru/ff0c8f6¢
temaMm 10 kimacca
OBIIEE KOJIMYECTBO YACOB 68

110 [TIPOTPAMME



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

11 KUIACC

JJIeKTPOHHbIE
Ne [dara uudpossbie
KosmmuecTBo yacon H3ydeHHst o0pa3oBare/ibHbIE
n | Tema ypoka pecypcol
/
n KonTpoabHbie IIpakTHyeckue
Bcero
padoThI padoThI
[TocTostHHBIE MAarHUTHI U UX
B3aUMO/JICHCTBUE.
MarnutHoe nose. Bekrop | bubmuoteka [IOK
MAarHUTHOW UHAYKIWH. https://m.edsoo.ru/ff0c9778
JInaMKM MarHuTHOM
WHIYKIUU
MarnuTHO€ nosue
IIPOBOJIHUKA C TOKOM. OnbIT | bubmuotexa LIOK
Opcrena. BzanmoneiictBue https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
JlaGopaTtopnas pabota
«/3yueHne MarHuTHOTO 1 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c98fe
T10JIsI KATYIIKU C TOKOM»
JlelicTBE MAarHUTHOTO TIOJIS 1 1 bub6moreka [IOK
Ha IIPOBOJHHUK C TOKOM. https://m.edsoo.ru/ff0c9ac0
Cuna Amrmepa.
JlaGoparopHas pabota
«HccnenoBanue nelcTBUS



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

MMOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleficTBMe MarHuTHOTO IO
Ha JIBYDKYIIYIOCS
3apspKeHHYIo yacTtuity. Cuma
Jlopenmia. PabGora cusibt
Jlopenna

bub6muoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNEeKTpOMAarHUuTHas
unaykuus. [Totok BekTopa
MarHuTHOW uHAyKuuu. JC
UHAYKIHMU. 3aKOH
ANIEKTPOMAarHUTHON
nHaykunu Papajgest

JlaboparopHas paborta
«HccnenoBanue ABICHUS
ANEKTPOMArHUTHON
VHTYKITIID)

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

NunykTuBHOCTS. SIBIICHUE
camounaykimu. JC
CaMOMHIYKIMHU. DHEPIrHsl
MarHUTHOTO OIS KaTYIIKH
C TOKOM.
DJIEKTPOMATrHUTHOE TOJIe

bu6muoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTBa u
VX TIPUMEHEHUE:!
ITOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHMTHI,



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

ANEKTPOABUTATEND,
YCKOPUTEIHU 3JIEMEHTAPHBIX
YacTHULl, UHAYKLIIHOHHAs
1e4Yb

10

O6o0maromuii ypok
«MarnuTHoe 1none.
DNeKTpoMarHuTHas
WHIYKIS

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

11

KonTponbeHas pabora no
TeMe «MarHuTHoe 1oJe.
DneKkTpoMarHuTHas
VHIYKIHS»

butmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
konebanus. [apMoHHYeckue
KosneOaHus. YpaBHEHHE
rapMOHHYECKUX KOJIeOaHUil.
[IpeBpalieHue sHEpruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabota
«HccnenoBanue
3aBHCHMOCTH IIEpUoJa
MaJbIX KoJieOaHu# rpy3a Ha
HUTH OT JJIMHBI HUTH U
MAacchl Ipy3ay

14

KonebarenbHbII KOHTYD.
CBoOonaHbIe
3J'ICKTpOMaFHI/ITHLIC
KOJIEOAHUS B UIEAILHOM

bub6muoreka [JOK
https://m.edsoo.ru/ff0cb820



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

KOJIe0aTeIbHOM KOHTYpE.
AHanorust Mexy
MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMHU
KOJIeOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPTUH B
U/I€aJIbHOM KOJIe0aTeTbHOM
KOHTYpe

bub6muoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o
3aTyXaronux KojaeOaHusx.
BrinyxieHHbIE
MeXaHUYECKHE KOIeOaHHusl.
Pe3onanc. Beinyx1eHHbIE
ANEKTPOMArHUTHBIE
KojeOaHus

butmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunycounaaibHbIN
IIEPEMEHHBIN TOK.
MOMHOCTh EPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEHUCTBYIOLIECE 3HAYECHUE
CHWJIbI TOKA M HalPsKEHUS

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpedaeHue
AIEKTPUYECKOU SHEPTUH



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

19

YCTpOKCTBO M MPAKTUYECKOE
MIPUMEHEHHE
JIIEKTPUYECKOTO 3BOHKA,
reHeparopa MepeEMEHHOTO
TOKa, JIMHUI
JIEKTporepeaay

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrMYEeCKUE PUCKH NIPH
IIPOU3BOICTBE
anexTposHepruu. Kynerypa
HCIIOJIb30BaHUS
ANEKTPOIHEPTUH B
MIOBCEAHEBHOM KU3HU

21

MexaHn4ecKue BOJIHBI,
YCIIOBHS pacIIpOCTPaHEHMSI.
[Tepuon. Cxopoctb
pacnpoCTpaHEeHUs U AJIMHA
BOJIHBL. [Toniepeuynsie u
IIPOAOJIbHBIE BOJIHBI

butmoreka [IOK
https://m.edsoo.ru/ff0ccas4

22

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0cccOc

23

QHCKTpOMaI‘HI/ITHLIC BOJIHBI,
HX CBOWCTBA U CKOPOCT.
[IIxana 31€KTPOMarHUTHBIX
BOJIH

bu6muoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[TpuHIIMTIBI paTHOCBA3U U
TeneBuaeuus. Pa3sutue



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

CPEJICTB CBSI3H.
Pannonoxkamus

KontponsHas padota

Bbubmmoreka [IOK

25 «Konebanusi 1 BOJIHbBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuneitHoe
pacnpocTpaHeHue CBeTa B
26 OJTHOPOJIHOM Cpefie. bubmorexa HOK
. https://m.edsoo.ru/ff0cd350
TouedHbIll ICTOYHUK CBETA.
JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
7 OTPAKEHUS CBETA. bubmunoreka [IOK
[TocTpoenue n3o0pakeHn https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJie
[Ipenomnenue caera.
ITonHoe BHyTpeHHEE
28 | orpaxenue. IIpenenbHslii bubmiorexa LOK
https://m.edsoo.ru/ff0cd7{6
YT0JI IOJTHOTO BHYTPEHHETO
OTpaXEHUs
JlaGoparopHas pabota
29 «I/IBMI;peHFI)/Ie n(?KasaTemI bubmiorexa LIOK
https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHHS] CTEKJIay
JInnssl. [TocTpoenue
30 M300paXeHU B JIMH3E. bubnuorexa LJOK
dopmyna TOHKOW JINH3BI. https://m.edsoo.ru/ff0cddle
YBeJIMUEHHE JIMH3bI
31 JlaboparopHas pabora

«HccnenoBanue cBOMCTB



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

M300paXKEHUH B JTMH3AX)»

Jucnepcus cera.
CI10)KHBIA cocTaB 0eJIoro

32 | cgera. lier. JlabopaTopHas
pabora «HabmoneHue
JMCTIEPCHH CBETA
WNurepdepenuus ceera.

33 I[Hd)pi?iuiﬂ CBeTa. bubmmorexa [JOK

. https://m.edsoo.ru/ff0ced22

JlndpakiponHas peméTka

34 [TonepeyHOCTh CBETOBBIX bubnuoreka [JOK
BOJH. [lossipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTHueckue npudopsl U

35 YCTPOMCTBA U YCIOBUS UX
0€3011acCHOTO MPUMEHEHHUS
I'panu1pl npuMEeHUMOCTH

16 KJIACCUYECKOM MEXaHUKU. bubaunoreka [IOK
[Toctynarsl crienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHLHOCTH
OTHOCUTEIBHOCTh

37 OJTHOBPEMEHHOCTH. bubmoteka [JOK
3amensieHne BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHUE JIJTMHBI
DOHeprus u UMITYIIbC

38 PENATUBUCTCKON YaCTUIIBI. bubmuotrexa LIOK
CBs13p Macchl € SJHEpruen u https://m.edsoo.ru/ff0cfc68
HUMITYJTbCOM. DHEPTHsI TTOKOSI

39 | KoutponwsHas pabota bubnmoreka [{OK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22

«Ontrka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6 10

®oronsl. Popmyna [Inanka.

bu6moreka [JOK

40 DHeprusi 1 UMNyJIbC HOToHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIENOBAaHUE BuGmiorexa LIOK

4 porospdexra. Ompiror A. T. https://m.edsoo.ru/ff0cffc4
CroseroBa
3axoHbl poTorddexra.

4 VYpaBHeHre DUHIITEHHA 114 bubnuoreka [JOK
¢doroadpdexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuay porodddexra
JaBnenue cBera. OnbiThl I1. BuGmiorexa [IOK

43 H.\'He6eL[eBa. KuMidecKkoe https://m.edsoo.ru/ff0d04a6
JICCTBUE CBETA
TexHuyeckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!

44 ¢dorodnemMeHT, POToAATUHK,
coJHeuyHas Oarapes,

CBETOJINO]T
Pemrenne 3amag mo teme bubaunoreka [IOK

45 «JNeMEeHThI KBAHTOBOM https://m.edso0.ru/ff0d030
OIITUKM) 2
Mogens aroma Tomcona.

46 Omeitel Pezepdopaa mo bubmoteka [JOK

pPacCessHUIO Oi-4aCTHII.
[InanerapHasi MOAeIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0

47

[Toctynars! bopa

bubmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

W3myuenue u noniomeHme
(G OTOHOB NpH nepexoe
aToMa ¢ OJHOTO YPOBHS
SHEPTuU Ha Apyrou. Busl
CIIEKTPOB

bubaunoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosnHoBBIE CBOMICTBa
yactull. Bonnsl ne bpois.
KopmyckyisspHO-BOIHOBOMI
nyanu3Mm. CHOHTaHHOE U
BBIHYJEHHOE U3JTy4YCHHE

bubauoreka [IOK
https://m.edsoo.ru/ff0d0cal

50

OTKpbITHE
pannoakTUBHOCTH. OTIBITHI
Peszepdopna no
OTIpeNIeTICHUIO COCTaBa
PalMOAKTUBHOTO M3JITYYEHUS

bub6muoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-,
FaMMa-I/ISJ'IyLIeHI/ISI. BJ'II/ISIHI/IC
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U
HeWTpoHa. M30Tombl.
Anbda-pacnai.
DNEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.
["amma-u3nyyenue

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162



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

53

OHeprus CBs3M HYKJIOHOB B
sape. SlaepHble peakuuH.

S nepHslil peaktop.
[IpoGnemsl, nepCreKTUBSI,
9KOJIOTUYECKHUE aCIIEKThI
SIEPHOM SHEPTETUKU

Bbubmoreka IIOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
Metonb! HAOMIONEHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHULI.
Kpyrnsrii cton
«DyHnaMeHTanbHbIE
B3anMoaencTBua. ExuHCTBO
¢bu3nUecKoil KapTUHBI
MUpPay

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS
actpoHoMmuu. [IpuknaaHoe u
MHUPOBO33PEHUYECKOE
3HaUYE€HHUE aCTPOHOMUU. Brn
3Bé31HOrO HeOa. Co3Be3nus,
SIpKHE 3BE3/IBI, IIIAHETHI, HX
BUIMMOE JBIKEHHE.
CoinHeuHas cucrema

56

Comune. Congeunas
aKTUBHOCTE. UCTOUHUK
sHeprun CoJTHIIA U 3BE3]]

57

3BE34bI, X OCHOBHBIE



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

XapaKTePUCTUKU. 3BE3bI
[JIABHOM
MIOCJIEI0BATEIBHOCTH.
BnyTtpenHnee cTpoenue
3B&31. CoBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUH U
sposrroni ColtHIIa U 3BE3.

58

Maieunsiit [lyts — Hama
I'amaxtuka. Ilomoxkenue u
nBrxenne CollHIA B
I'amaxtuke. ['anakTukm.
UYEpHble AbIpHI B sapax
TraJIaKTHK

59

Bcenennas. Pasoeranue
ranakTuk. Teopus
Bbomnpuioro B3psiBa.
PenukroBoe uznyueHue.
MeTrarajgakTuka

60

Hepermiennsie npo0ieMsl
ACTPOHOMHUU

61

KontponpHas pabora
«OneMeHTbl aCTPOHOMHUU U
acTpo 3K

62

O6o06matomuit ypok. Ponb
(bU3UKK ¥ aCTPOHOMHH B
SKOHOMMYECKOM,




TEXHOJIOTHUYECKOM,
COLIMATLHOM M DTUYECKOMH
chepax nesaTenbHOCTH
YEJI0BEKA

63

O6o06maromuii ypok. Posb
MecTo (pU3UKU U
aCTPOHOMHUU B COBPEMEHHOM
HAay4YHOU KapTUHE MUpa

64

O6o06maromuii ypok. Ponb
bu3HYecKoii TEOpUH B
¢dbopMHUpOBaHUH
Npe/ICTaBICHUH 0
(bHU3HYECKOH KapTHHE MUPa

65

O6o06maromuit ypok. Mecto
¢bu3nUeckoil KapTUHBI MUpA
B 0011IEM psTy
COBPEMEHHBIX €CTECTBECHHO-
HayYHBIX TPECTABICHUH O
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IPOBEPSIAEMBIE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM

ITPOT'PAMMBI

10 KJIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM 00pa
cpeaHero oomero 00pasoBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax pojb U MecTo (Gu3MKu B (opm
KapTUHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B 11}

10.2

YUuTeBaTh TPAHUIB TMPUMEHEHHS] H3YYCHHBIX (DH3MUECKUX
WHEpIMaIbHasi CUCTEMa OTCUY€Ta, aOCONMIOTHO TBEPIOE TEJO, MJIEANIb]
HKUJKOCTEUW U TBEPABIX TEJ, TOUCUHBIN SJIEKTPUUECKUIN 3aps — IIPU PEI

10.3

Pacno3naBare (usmdeckue SBICHUS (MPOIECCHI) U OOBICHITH U
MOJIEKYJIIPHO-KHHETUYECKOM TEOpUHM CTPOCHHUS BEIIECTBA M DIIC
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHHE, CBOOOIHOE TaJICHHE
WHEepIUs, B3auMoaeiicTBue Ter; nuddysus, OpoyHOBCKOE TBUMIKEHUE
TeJ, U3MEHEeHHuEe Oo0bEMa Ten TpU HArPEeBaHUM (OXJAXKICHUU), TE
KOHJICHCAIIHSI, TUTABJICHHUE, KPUCTAIU3AIMS, KUTICHUE, BIAXKHOCTh BO
MIPH €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY MapaMeTpami
AIIEKTPU3AIHS TN, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuchiBaTh MEXaHMYECKOE JIBIKCHHE, WCHONb3ys (U3WYEeCcKue
IepeMeNIeHUE, CKOPOCTh, YCKOpEHHE, Macca Tella, Chjla, WUMITYJI
MOTEHIMAIbHASI SHEPTHsl, MEXaHW4YecKasi paboTa, MEXaHUYeCKas MOl
TPAKTOBAaTh (U3NYECKHIA CMBICT HCIIOIb3yEeMBIX BEIMYHMH, HX 00C
(bopMyIIBI, CBSI3BIBAIONINE JaHHYIO (PU3UYECKYIO BETHUNHY C JPYTUMH

10.5

OnucelBaTh H3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE 5
BEJIMYMHBL: JABICHUE ra3a, TEMIIEparypa, CpeiHss KUHETHYeCKas
MOJIEKYJI, CPEHEKBaApaTUYHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILI
rasza, k03(pUureHT mose3Horo AeHCTBHUS TEIUIOBOTO ABUraTeNs; MpU
(Gu3NYeCKUi CMBICT HCHOJIB3YEMbIX BEIMYWH, MX OOO3HAYCHMS I
CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMH BEJIMYMHA

10.6

OnuceiBaTh U3yYEHHBIE 3JIEKTPUYECKHE CBONCTBA BELIECTBA U i€
UCHOJb3yd (PU3NYECKUE BEIMUMHBI: 3JIEKTPUUECKHUI 3apsijl, MEeKTpud
MMOTCHL KA, Pa3HOCTb IMOTCHLUAJIOB, IIPpHU ONHWCAHWUH IIPAaBUJIBHO
HCIIOJIB3YEMBIX BCIIMYUH, HUX 0003HaueHUs U CAVHUIIBI, YKa3bIBaTb
(GU3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

10.7

aHAIM3UPOBATh (DU3MUECKHE MPOIECCHl U SIBICHUS, UCTIONB3Ys (Hr3HY
BcemupHoro tarotenus, I, II u I 3akonsl HproTOHA, 3aKOH COXpaHel
COXpPAHCHUSI MMITYJIbCA, NMPUHIMI CYNEPIO3ULUNUNA CUJI, IPUHIUII Par




0TCuéTa; MOJEKYIAPHO-KHHETUYECKYI0O TEOPUIO CTPOCHHUS BEIIECTBA
KHHETHYECKOW DHEPTUU TEIUIOBOTO JBIKEHUS MOJIEKYJ C aOCOJIOTE
TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsiia, 3aKC
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHY
MIPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIE NPHHLUIBI ACHCTBUS MAIIWH, TIPUOOPOB U T¢
yCIJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHUS B TOBCEIHEBHOM JKU3HU

10.9

BBIONHATE 9KCIEPUMEHTHI 110 MCCIICOBAHUIO (PM3MYECKUX SIBICHHI
NPSMBIX ¥ KOCBEHHBIX M3MEPECHUH; TIPU 3TOM (OPMYIHPOBATH MPOOIIE
AKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY U3 MPEMIOKEHHOTO 000f
(bOpMyTHPOBATH BHIBOJIBI

10.10

OCyIIeCTBIATh MPSMbIE W KOCBEHHBIC W3MEPCHHS (PU3NICCKUX
ONTUMAIBHBIA CHOCO0 M3MEpPEHUsT M UCIOJIb30BaTh W3BECTHBIC
W3MEPEHUI

10.11

HccnenoBars 3aBUCUMOCTH MEXy (PU3NYECKUMU BEIMUYMHAMU C HCII
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YIbTATHI MO
BEJIMYMH B BUJIE TaOJIUIl U TpauKOB, AeJaTh BHIBOJIBI 110 PE3YJIbTaTaM

10.12

Cobnronath mpaBuia O€30MaCHOTO TpyJda IPU TPOBEIEHUU UCC
OKCIIEPUMEHTA, Y4EOHO-HUCCIEAOBATEILCKOM W  TPOSKTHOW  JIE:
M3MEPUTEIbHBIX YCTPOUCTB U JIaOOPAaTOPHOTO 000PYIOBaHUS

10.13

Pemate pacuérHbie 3a7a4ul ¢ SABHO 33/JaHHOM (hHU3MUECKON MOJEINbIO,
MIPUHIIMIIBI; HA OCHOBE aHaJN3a YCJIOBHUSA 3a7a4ll BHIOMpATh (GU3HUECK
BEJIMUMHBI U (POPMYIBI, HEOOXOAUMBIE Ui €€ pelIeHus, MPOBOAUTH
MOJTy4YE€HHOTO 3HaYeHUs (PU3HUECKOIl BETNIMHBI

10.14

Pemrats kauecTBEHHBIE 3aauu: BBICTpauBaATh JIOTHYCCKHU HCIIPOTUBO]
OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU 1 (1)I/I3I/I'—IeCKI/Ie SIBJICH

10.15

Vcnonb30BaTh Npu pelieHNH y4eOHBIX 3a/lad COBpEMEHHbIE HH(popMa
CTPYKTYpUPOBAHHUS, WHTEPHpPETALMM M TPEACTaBICHUS y4eOHOU M |
MOJTY4YEHHOM M3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU aHAJIM3UPOBATh

10.16

[IpuBoauTh mOpHUMeEpHl BKJIala POCCHUICKUX M 3apyOEKHBIX YUEH
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U T

10.17

Hcnonb3oBarh TeopeTHUECKHE 3HaHUSA MO (u3MKe B IOBCEIHE
6e30macHOCTH IpU 00palleHUH ¢ TPUOOPaMU U TEXHUYECKHUMHU yCTPOY
U COOJIOJICHNS] HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKpYXKaroIlel cpen

10.18

Paborars B I'pynme € BBIIIOJHECHHUEM PA3JIMYHBIX COLHMAJIBHBIX POJI
panuoOHAaJIBHO paclpEaCIsaTh 00513aHHOCTHU U IIJIAaHUPOBATH ACATCIIBHC
AICKBATHO OLCHMBATH BKJIaJ KaXXI0I'0 M3 YHACTHHUKOB I'PYIIIBI B PCIIIC

11 KJIACC



Kon npoBepsiemoro
pe3yJibTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa
cpeaHero oo0mero o0pasoBaHus

11.1

JleMOHCTpUpOBaTh Ha TIpuUMepax poib MU MecTo (pu3uku B Gopmu
KapTUHBl MHpa, B PA3BUTHH COBPEMEHHOM TEXHHKH U TEXHOJIOTHIA.
JIFOJIeH, IEIOCTHOCTD U €TMHCTBO (PM3MUECKON KapTHHBI MUpa

11.2

VYuTHIBaThH I'paHHIIbI IPUMCHCHUA U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX Moneneﬁ:
AACpHad MOJC/Ib aTOMA, HYKJIOHHAA MOJCJIb aTOMHOTI'O AJipa IIpU PCHICE

11.3

Pacrio3naBarh u3ndeckue sBJICHHs (MIPOLIECCHl) H OOBICHATH UX HA O
¥ KBaHTOBOW (PM3HMKH: AIIEKTpUYECKas MPOBOJUMOCTh, TEIUIOBOE, CB
JEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMATHUTHAS MH]TYE
HAa TPOBOAHMK C TOKOM U JBIDKYIIUHCS 3apsll, dJIEKTpoMar
MPSIMOTMHEMHOE PaCIpOCTPaHEHHE CBETa, OTPaKEHUE, MPETOMIICHHUE
MOJNSIpU3aIisl  CBETa, JHUCIEPCHsl CBeTa, (POTOIICKTPUUECKHUMA 3¢
JABJICHUE, BO3HUKHOBEHHE ITHMHEHYATOrO CIEKTpa aTromMa BOAOPOJA,
pPaIMOaKTUBHOCTH

11.4

OnuceIBaTh U3y4EHHBIE CBOMCTBA BEIECTBA (IEKTPUUYECKUE, MATHUTE
IPOBOAMMOCTb PA3IMUYHBIX CPEA) U 3JIEKTPOMAarHUTHbBIE SBIEHUS (TIp
BEJIMYMHBL: DJIEKTPUYECKUM 3apsa, Cuila TOKa, AIIEKTPUUYECKOE
COIIPOTHUBJIEHHE, Pa3HOCTh mnoreHuuanos, JJIC, pabora ToKa, HH]
Awmnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPIHs 3JIEKT]
HNepuoJ; U YactoTa KojeOaHUil B KojeOaTeIbHOM KOHTYpeE, 3ap
rapMOHMYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHHi, (POKYCHOE PacCTOSHHU
ONHCAaHUM TPABUIIBHO TPAKTOBaTh (PU3NYECKHM CMBICI HCIOJIb3YyeMl
eMHMIIbI; YKa3blBaTh (OPMYJbI, CBSA3BIBAIOIINE JAaHHYIO (husme
BEJIMYMHAMU

11.5

OnuchiBaTh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOIECCHI, HCII
CKOPOCTh 3JICKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U 4acTOTAa CBET
NEepUoJl MOoJypaciajaa, SHEPrusi CBS3M AaTOMHBIX sIep; IpPU Ol
(GU3NYCCKUN CMBICIT HCIIOJIB3YEMBIX BEJIUYMH, MX OOO3HAYCHHUS U
CBSI3BIBAIOIINE JIAHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTHMMH BEJl
(bU3HYECKON BETUIMHBI

11.6

AHanu3upoBaTh (pU3NYECKUE NMPOLECCHl U SBICHHS, UCTIONbB3Ys (prU3HUe
Owma, 3aKOHBI [TOCIIEIOBATEILHOTO U MapalIeIbHOIO COSIMHEHUS MIPOB
3aKOH 9JIEKTPOMAarHUTHOM MHIYKIHUH, 3aKOH HPSAMOJIMHEHHOIO p:
OTpPaKCHMs CBETA, 3aKOHBI INPEJIOMJICHUS CBETa, ypaBHEHHE OMHII
COXPaHEHUs YHEPIHH, 3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOH COXPAHEHI
COXpaHEHHMs] MaccOBOIO 4YHMCla, MOCTylaTsl bopa, 3akoH panumo:
pas3innyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE I
0011aCTH) NPUMEHUMOCTH

11.7

OHpCZIGJISITI: HaIlpaBJICHUC BCKTOPAa MHAYKIMU MArHUTHOI'O ITOJIA ITPOB




cuiel Jlopenna

11.8

CTpouTh U ONHCHIBATh N300paKEHHE, CO3/1aBAEMOE TNIOCKHM 3€PKaJION

11.9

BBIMOMHATE 3KCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PH3UUECKUX SIBICHHMA
NPSIMBIX U KOCBEHHBIX H3MEPEHHI; TIPHU ATOM (HOPMYITHUPOBATH TIPOOIIE!
AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 TPEITIOKEHHOTO 000D
(bOpMyYITHPOBATH BHIBOJIBI

11.10

OcymiecTBIATh TPSIMbIE W KOCBEHHBIE H3MEPEHUS (U3HUECKUX
ONTHMAIBHBIA CIIOCO0 W3MEPEHUST W WCIOIb30BaTh HM3BECTHBIC |
W3MEPEHUI

11.11

HccnenoBars 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C HCIOJIb30BaHHEN
KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBAThH PE3YJIbTAThI MOJTYYEHHOMH 3a
B BUJIe TaOnuil U rpaduKoB, JeJIaTh BBIBOJBI 110 PE3YJIbTaTaM HUCCIIE0B

11.12

Cobmtonath mpaBuja 0€30MAaCHOTO TpyAa HPU IPOBEIEHUHM HCCT
AKCTIIEPUMEHTa, Y4YeOHO-UCCIENOBATEIbCKOM U TMPOEKTHOM  Jies
M3MEPUTEIIbHBIX YCTPOICTB U J1a60paTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€tHble 3a/1a4u ¢ SIBHO 3aJlaHHOM (hHU3HUECKO MOJIENbIO, |
MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M BEIOMpATh (PU3NUECKY
BEJIMUMHBI U (HOPMYIIbI, HEOOXOAUMEIE JUIsl €€ pelieHus, MPOBOAUTD
MOJTyYE€HHOTO 3HaYeHUs (PU3HUECKOIl BETNIMHBI

11.14

Pemiats kauecTBEHHBIC 3aaa4u: BBICTPAWBATh JIOTHYCCKU HEIIPOTHUBOP
OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU 1 (1)I/I3I/I'—IeCKI/Ie SIBJICH

11.15

Vcnonb30BaTh NpU pelIeHUH Y4eOHBIX 3a/1auy COBpEeMEHHbIE HH(pOopMal
CTPYKTYpUPOBAHHUS, UHTEPIPETALMU U TPEICTaBICHUS y4eOHOU U H:
MOJTY4YEHHOM M3 Pa3IMYHBIX HICTOYHUKOB; KPUTHUECKH aHAJIU3UPOBATh

11.16

OOBSICHATH MPUHIIMIIBI IEHCTBUS MAIlUH, MIPUOOPOB U TEXHUYECKUX Y
0€3011aCHOTO HMCIOJIBL30BaHUS B TIOBCETHEBHOM KU3HU

11.17

[TpuBOmUTH TMpUMEpHl BKIaJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX
00bsICHEHHE MTPOIIECCOB OKPYXKAIOIEr0 MUPA, B PA3BUTHE TEXHUKU U T

11.18

Hcnonp30oBaTh TeOpeTHUECKUE 3HAHUS 1O (U3MKE B TOBCEIHEE
0e30MacHOCTH MpU OOpalleHud ¢ MNpUdbOpaMH M TEXHUUYECKHUMHU
3I0POBBS M1 COOIIOIEHUS] HOPM KOJIOTHYECKOTO OBEJICHHUS B OKPYIKAK

11.19

Paborars B rpyarne € BBIIOJIHCHHUEM Pa3/IMYHbIX COHUAJIBHBIX POJIC
paroOHaJIbHO paclpCaCiIaTh 00SI13aHHOCTU U IJIAaHUPOBATH JACATCIIHHOC
AACKBATHO OLCHUBATL BKJIAJ] KAXKJIOTO U3 YYACTHHUKOB I'PYIIIBI B PCIICHY




HPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KJTACC

Kon
pasaesa

Kon nposepsiemoro
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA 1 METOIbI HAYYHOTI'O ITO3HAHI

1.1

®dusuka — Hayka o npupozae. Hayunsle metonr
Posip skcnepuMeHTa U TEOPUH B IMPOLECCE 10
busuke

1.2

MogenupoBanue ¢GU3NYECKUX SIBICHUH U 1
duznyeckue 3aKOHbI U TEOPHH. [paHHIIBI TpHl
[Tpunuun coorBercTBUs. Ponb u Mecto Qu3uk
HAy4YHON KapTUHBI MUpPA, B IPAKTUUECKOH JESTeE]

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4ecKoe JABHXKXCHHC. OTHOCHTEILHOCTD M

orcuéra. Tpaekropus

ITepemerienue, CKOpOCTh (CPEAHSSI CKOPOCTbh, MI
MaTepuajJbHOM TOUKH, MX MPOCKIMH Ha OCHU
NepEMEILEHUN U CII0KEHHE CKOPOCTEH

PaBHOMEpHOE U  PaBHOYCKOPEHHOE IPSMO]
3aBUCUMOCTU  KOOPIHMHAT, CKOPOCTH, YCKO[

MaTepHaHBHOﬁ TOYKH OT BPpCMCHU

CBoOozHOE najieHne. YCKopeHne cBOOOIHOTO I1a

Kpuonuneninoe nsuxenue. PaBHOMepHOE MBI
OKPY)KHOCTH. YIJIOBasi CKOpPOCTb, JMHEWHAs
[{eHTpOCTPEMUTEIIBHOE YCKOPEHHE

TexHUUeCcKHe yCTpOICTBA: CIIUAOMETD, JABHKEH]
nepenadn

[Ipaktuueckue paboTel. M3MepeHne MIHOBE
COOTHOIICHHSI MEXAY IMyTSIMH, MPOUICHHBIM
paBHbBIE TIPOMEXKYTKH BPEMEHH TPU PaBHOYCKC
CKOPOCTBIO, paBHOW HYNIO. M3ydeHue aBUKEH
W3ydeHne ABMKEHUS Teja, OPOIIEHHOTO TOPH30}




JUHAMUKA

ITpunnun orHocuTenbHOCTH ['anmwiies. IlepBsiii

2.2.1 .
CHUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIun cynepno3uiiuy cuJ
293 Bropoii 3akoH HprooToHa 171 MarepuaabHOU
o orcuéra (MCO). Tperuii 3akoH HproToHa 115t Ma
oy 3aKoH BCeMUPHOTro TaAroreHus. Cuna TsokecTH. [
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs Ck
2.2 2.2.6 Kos¢punuent tpenus. Cusa conpoTUBIECHUS TIp
rase
2.2.7 [ToctymarensHOE U BpaliaTeabHOE ABIKEHHE a0
)98 MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. |
o tBéporo tena 8 UCO
229 TexHuuecKue yCTpONCTBA: MOALIMITHUKY, ABHKE
[Tpaktuueckue padorbl. M3ydyeHue ABHKEHHS |
IO JEHCTBUEM HECKOIbKMX cuil. MccnenosaH
2.2.10 BO3HHUKAIOIIUX B J1e(HOPMHUPYEMOIi MPYKUHE U |
ux nepopmanuu. MccnenoBanue ycnoBHiA paBH
OCb BpallCHUSI
23 3AKOHbI COXPAHEHU A B MEXAHUKE
231 NMmynbec MaTepuabHONM TOYKH, CUCTEMBI MaTef
B V3MEHEHHE UMITYJIbCA TEJa
2.3.2 3akoH coxpaHeHus nMirysbea B MICO. PeakTuBHC
233 Pabora cuiibl
234 MOITHOCTE CUJIBI
2.3.5 Kunernueckast s3Heprusi MarepuaibHOM Touku. T
236 [TorenumanbHas »Heprus. [loreHnuanbHas >H
B npykuHbl. [loTeHnmanbHas 3Heprus Tena BOIu3!
[ToreHuunanbpHble U HEMOTEHIMAJIbHBIE CUJIbL. CB:
2.3.7 C U3MEHEHMEM MEXAaHWYECKOM OJHEPIUH CH
MEXaHUYECKOW YHEPTUH
2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
2.39 TexHHYecKne YCTPOMCTBA: JBHUKEHUE DPaKeT

IUCTOJIET




[IpakTrueckue paboThl. M3yueHHe CBSI3U CKOP

2310 HccnenoBanue cBsA3M pabOThI CUIIBI C U3MEHEHHUE
3 MOJIEKVIISIPHASA ®U3UKA U TEPMOAMHAM!
OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM T
311 OCHOBHBIE TOJIOXKEHHUSI  MOJICKYISIPHO-KMHET
nskeHne. Jnddysus. Xapakrep ABIKEHHS U B
110 Mopenu CTpoeHHs Tra3oB, KUAKOCTEH U TBEP,
BEILIECTBA HA OCHOBE 3TUX MOJENEH
3.1.3 Macca monekyn. KonmnuectBo BemectBa. [loctos
314 TennoBoe paBHOBecue. Temmeparypa u eé
Lenbcus
31 315 Mogens wuneanpHoro rasza. OCHOBHOE YypaBH(
TEOPHUH HJICATHHOIO ra3a
316 AOcoinoTHas Temreparypa Kak Mepa CpeIHeH 1
nBUKeHus yacTul rasza. [llkana temneparyp Ken
3.1.7 VYpasuenue Knaneiipona — MeneneeBa. 3akoH /
318 l"azoBble 3akoHbl. M30mporeccsl B UI€aIbHOM
BEIIECTBA: U30TEPMa, U30X0pa, n300apa
3.19 TexHuueckue ycTponucTBa: TEPMOMETP, OapOMET,
3.1.10 [Tpaktuueckne pabotel. M3MepeHne Mmacchl
UccnepoBanne 3aBUCUMOCTH MEXKy MapaMeTpar
3.2 OCHOBbBI TEPMO/IMHAMUKUA
391 TepMonnHamuueckass cucreMa. BHyTpeHH:A
CUCTEMBI U CIOCOOBI €€ U3MEHEHUS
190 KonmuuectBo Teminotel u pabota. BHyTpeHHsIS 31
rasa
Bunp! Ternmonepenaun: TErIONPOBOAHOCTD, KOHI
323 Tena. YaeiabHas TEIUIOEMKOCTh BellecTBa. P
Terionepeaye
104 [TepBriil 3akoH TepMoauHAMUKU. [IprumMeHeHue 1
u3onponeccaM. I'paduyeckas HHTEpHIpETALUS Pe
TerutoBble MamuHbl. [IpuHIUMIBEL TEHCTBUS Tel
3.2.5 SHEPTUM B TEIJIOBBIX MammHax. Koadduimer
KIIMI) TeroBoit mamunbl. [k Kapao u ero K
3.2.6 BTtopoii 3akoH TepmoauHamuku. HeoOparumocTi

JABUTAaTCIIN. OKOIOTHYECKHUE HpO6HeMLI TCITIIIOJHK




TexHuueckue ycTpoilcTBa: JBUraTelib  BH)

3.2.7
XOJIOAWIIbHUK, KOHUIIMOHED
3.2.8 ITpaktuueckue pabotel. M3mepenue yneabHOH Te
ATPEI'ATHBIE COCTOSHM A BEILIECBA. ®A30BbBIE
331 [TapooOpa3oBanue u koHaeHcauus. McnapeHu
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPHI KI
332 AOCOIIOTHAS U OTHOCHUTENBHAS BIAKHOCTH BO3T
333 Teépnoe Tteno. Kpucrammmdeckue u amopdH
kpuctauoB. Kuakue kpuctaisl. COBpeMEHHbI
> 3.3.4 IInaBnenue u KpucTauM3anus. YaeabHas TEIio
3.3.5 VYpaBHeHue TerIoBoro 0aisaHca
TexHUUeCcKHe yCcTpOMCTBA: TMUTPOMETP M ICHX]
3.3.6 IIOJy4YEHUSI COBPEMEHHBIX MAaTrepuajioB, B -
HAHOTEXHOJIOTHH
3.3.7 [Tpaktudeckue paboTel. I3mepenue BIaKHOCTH
4 SJIEKTPOAUHAMUKA
OJIEKTPOCTATUKA
4.1.1 OnekTpuzanys Tel. JNeKTpudeckuil 3apsia. /[Ba Br
4.1.2 [IpoBOIHUKHM, TUAIEKTPUKHU U TIOTYIPOBOTHUKHU
4.1.3 3aKoH COXpaHEHHUs IEKTPUUECKOTO 3apsia
4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona
415 Onextpuyeckoe none. Hanpspk€HHOCTH
cynepno3uuuy. JINHUK HanpsKEHHOCTH AIIEKTPY
4.1 4.1.6 Pabota cwit anekTpocraruueckoro nojs. [Torenn
417 [IpoBOomHHMKM W JAUANEKTPUKHM B IOCTC
JysnexTpuyeckas IpOHULAEMOCTb
418 OnektpoémkocTh. KonaeHncarop. nekTpoém
DHeprust 3apsHKEHHOTr0 KOHJIeHcaTopa
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, 37
4.19 3alUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KO
MIPUHTEP
4.1.10 [TpakTrueckue padboTsl. i3MepeHue 3eKTpoEMK
4.2 TIOCTOSIHHbIM DJIEKTPUYECKUI TOK. TOKU B PA3JIV
4.2.1 VYcinoBus CyIIECTBOBAaHUSA IIOCTOSHHOIO BJIEKTP

Cuia Toka. [TocTosTHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma jy1st ydacTka nenu

4.2.3

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE COIIf

4.2.4

HOCJ’Ie,I[OBaTCJ'IBHOG, MnapajujicjibHOC, CMCIIAHHOC

4.2.5

Pabota snekrpuueckoro Toka. 3akoH Jlxoyins — J

4.2.6

MoOIIHOCTh QJICKTPUYICCKOI'O TOKa

4.2.7

anexkTpoaBmxkyas cuia (ganee — IIC) u BHYT]
Toka. 3akoH Oma g NONHOM (3aMKHYTOM)
3aMBbIKaAHUEC

4.2.8

ONEeKTpOHHAasl MPOBOAUMOCTb TBEPIBIX METaJLI
METaJJIOB OT TemIeparypbl. CBEpXIIPOBOAUMOCT

4.2.9

DneKTpUYeCKUii TOK B Bakyyme. CBOWMCTBA AJIEKT

4.2.10

HOHynpOBO,Z[HI/IKI/I. CoOcTBeHHaAs U npuMecCcHasd
CBolicTBa p-n riepexoaa. HOJ’IyTIpOBOI[HI/IKOBBIC 1]

4.2.11

ONEeKTpUYECKU TOK B  DICKTPOIUTAX. O

DJeKTpoIu3

4.2.12

OnexTpudyeckuii Tok B razax. CaMoCTOATENbHb

PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psaa. v

4.2.13

TexHHYeCcKHe yCTpONCTBA: aMIEPMETP, BOJBT
3JIEKTPOHArpeBaTebHbIE IPUOOPBI, IEKTPOOCB
CONPOTUBIIEHUS,,  BAaKyyMHBIM  AMOZ,  TEp

HOHynpOBO}IHI/IKOBBIfI JAUoa, rajlbBaHUKa

4.2.14

[TpakTuueckue padoTel. M3ydeHne cMenannoro
N3mepenne OJIC ucTOYHMKA TOKa M €IC
Habmonenue anexrponmsa

11 KVIACC
Kon
paszena Koamnposepsiemoro 3jieMeHTa IIpoBepsieMble 3JIeMEHTBI COAEPKAHUS
4 SJIEKTPOIAMHAMUNKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHA S NH)
4.3.1 ITocTosaHBIe MarHuThl. B3anmMoaeicTBre noc
4.3 MarnutHoe 1nosie. BEKTOp MarHUTHOM MHAY
432 JIuaum MarnuTHOM MHAYKUMH. Kapruna it

IIOCTOAHHBIX MaroHuTOB




MarsauTHOE IIOJIE IMPOBOJHUKA C TOKOM. K

43.3 MPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIbII
tokoM. OnbIT Dpcrena. BzanmoselictBue mnpos
434 Cuna Amnepa, €€ MOlysIb M HallpaBJICHUE
435 Cuna Jlopennia, e€ MOy/b 1 HarpaBlieHUE. []
o OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuisl .
4.3.6 SIBneHue 3IeKTpOMarHuTHOM MHAYKIUU
4.3.7 [ToTok BekTOpa MAarHUTHOW WHAYKIIMU
4.3.8 OJ1C unaykuu. 3akoH 3JIEKTPOMATHUTHOH Ul
439 Buxpesoe snexkrpuueckoe none. 31C unaykl
o MOCTYMATEIbHO B OJHOPOJIHOM MarHMTHOM IIC
4.3.10 [IpaBuino Jlenna
4.3.11 NHayKTUBHOCTSG. SIBIEHNE CAaMOMHAYKLINU. O,
4.3.12 OHeprus MarHUTHOTO T0JI KaTYIIKH C TOKOM
4.3.13 OJEeKTPOMarHuTHOE I10J1€
4314 TexHuyeckue  yCTpPOMCTBA:  IOCTOSTHHBIE
o AIIEKTPOJIBUTATEITb, YCKOPUTEIN 3JIEMEHTAPHBIX
[TpakTnueckue paborbl. M3yueHue MarHut
43.15 HccnenoBanue JOeUCTBUS IIOCTOSHHOIO M
HccnenoBanue siBI€HUS 3JIEKTPOMATHUTHOM 1
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJI
511 KoneodarenpHasa cucrema. CBOOOIHEIE KOJIEOa
o [Tepuon, yacroTa, amruintyaa u ¢asa koiedaH
5.1.2 IIpyxuHHBIN MasTHUK. MaTreMaTH4eCKUN Mas
513 VYpaBHeHHE TapMOHWYECKHX KojieOaHui. Ku
o OIMHCaHKE KOJIeOATeIbHOTO IBHYKCHUS
[IpeBparienue sHEPTUN MPU TAPMOHUYECKUX
5.14 KOJIeOAHUN MCXOHOM BEIMYMHBI C aMIUIHTY,
YCKOpPEHUS
Konebarenbupiii  KOHTYp. CBOOOAHBIC 3JI¢
5.1.5 UJeaIbHOM KoJie0aTeTbHOM KOHTYpe. AHaJ
AJIEKTPOMArHUTHBIMU KosieOaHusIMU. DopMyit:
5.1.6 3aKOH COXpaHEHUs SHEPTUH B HICATBHOM KOJI
5.1.7 BreinyxaeHHble MexaHWuYeckue KojeOaHus. |




BI)IHY)KI[CHHBIC OJICKTPOMAarHuTHBIC KoJie0aHy

5.1.8 ITepemenHsbIil Tok. CHHYCOUIANIBHBIN NTEpEME]
51.9 MoOIHOCTh NEPEMEHHOr0 TOKa. AMIUIMTYI
o CHJIBI TOKA U HAIIPSKEHUS
Tpancdopmarop. IlpousBoactso, mepenaua
5.1.10 DHEPrUH. DKOJIOTMUECKHE PUCKU IIPU MPOU3B
Kynbsrypa ncnosabp30BaHus 3J€KTPOIHEPTHH B )
5111 TexHuueckue ycTpoicTBa: ceiicmorpad, -
o aJIeKTponepesad
[Ipaktuueckue pabotel. HMccnenoBanue -
5112 Koje0aHuii rpy3a Ha HUTH OT JUIMHBI HUTH
o IIEPEMEHHOTO TOKA B IIEMH U3 TIOCIIEI0BATEND
KaTYIIKU U pe3ucTopa
MEXAHWYECKUE 1 SJIEKTPOMAI'HUTHBIE B
591 MexaHudeckue BOJHBI, YCIOBUS PacHpoc
o pacrpocTpaHeHus U JjiuHa BonHbL [lonepeyun
522 Wutepdepentys u audpaxims MexaHuuec
523 3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. BbIc
DJEeKTPOMarHUTHHIE BOJIHBIL. YCJIOBHUS M3ITYY
524 B3anmuas opuenrtanus BekTtopoB E, B u v
BaKyyMe
5.2 595 CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPA’KEH
o nudpaxius, uaTeppepenuus. CKOpOCTb dIIeK
526 [lIxana amekTpOMarHUTHBIX BOJH. [IpumMene
o TEXHUKE U OBITY
597 [TpuHUIMIIBI paAMOCBA3U U TeneBuaeHUs. Pa;
B 3arpsi3HEHNE OKpYsKarolell cpesbl
TexHUYecKre yCTPOMCTBA: MYy3BbIKaJIbHBIC
5.2.8 JIMarHOCTUKA B TEXHUKE U MENUIMHE, Pale
aHTeHHa, tenedon, CBY-neyn
53 OIITUKA
5.3.1 IIpssMOIMHEHHOE pacIpOCTPAHEHUE CBETA B (
530 OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS CBE
o TLIOCKOM 3€pKaJie
533 [Ipenomiienne cBera. 3aKOHBI TPESIOMIICHUS C

PETOMIICHUS




534

[TonHoe BHyTpeHHee oTpaxenue. llpenenbHbl
OTpaXeHUS

5.35

Hucnepcus ceera. CIOXHBINA cocTaB 6€J0r0 ¢

53.6

Colwuparorue 1 paccenBarOIINe JIMH3bI. TOHK
Y OTITHYECKas CHjla TOHKOM MH3BL. [TocTpoeH
U pacceuBaromux JuH3aXx. DopMmyra TOHKOM

JINH30U

5.3.7

IIpeneinsl NpPUMEHMMOCTH I'€OMETPUUYECKOH Ol

53.8

Wntepdepennus cBera. KorepeHTHble wHCT
MakCUMyMOB M MUHUMYMOB B HHTepdep
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

539

Hudpaxius ceera. Judpakiuuonnas pemerke
MaKCHMYMOB TPH MAJCHUN MOHOXPOMATHYEC

pemeETKy

5.3.10

HOJ'IﬂpI/BaI_II/I}I CBCTa

5.3.11

TexHnyeckue yCTpOMCTBA: O4YKH, JIyIa,
anmapar, MHKpPOCKOI, TEJIECKOIl, BOJIOKOF
peméTKa, ONSIPOULIT

5.3.12

[TpakTrueckue paboTel. M3mepeHue mokasare
CBOICTB M300pakeHMi B TuH3ax. HaOmoneru

SJIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCHTE]]

6.1

I'panuipl NPUMEHMMOCTH KJIACCUYECKOM |
OTHOCHUTEJIBHOCTU: HHBAPUAHTHOCTH MOZYIL

MPUHIUI OTHOCUTEILHOCTH DUHILITEHHA

6.2

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3ame]

JUTHHBI

6.3

DHeprus ¥ UMIYIIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl ¢ SHEPrueil 1 UMIYJIbCOM CBOO
C¢BOOOIHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

JIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®oronbl. ®opmyna Ilnanka cBs3u 3HEprun ¢
uMIynbC (poToHa

OtkpeiTHe U uccnenoBanue Goroddpdexra. (
dotorddekra

VYpaBHenue DiHiTeiiHa 111 porodaddexra. «




7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeOeneBa

7.1.5 XHUMHUYECKOE IEHCTBUE CBETA
716 Texnuueckue ycTpoincTBa: (OTOdNIEMEHT, ¢
o CBETO/INO]
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. OnbiTel Pezepdopaa
o atoMma. [Inanerapnas mogenb aroma
ITocrynarsl bopa. M3nydeHne u nomiomeHue
7.2.2 OJIHOTO YpOBHS DJHEpPruv Ha JApyrou. Bun
SHEPrUM aToMa BOJOPOJA
7.2 793 Bomnnoseie cBoiicTBa yactul. BomHbl ne bpe
o nyanusM. Jndpakuys 31eKTpOHOB Ha KPUCTA)
794 CroHTaHHOE M BBIHYXJIECHHOE H3JIyUYEHHUE.
o nasepa
795 TeXHUYEeCKHE YCTPOWCTBA: CHEKTPAIbHBIN
- KBAHTOBBIN KOMITBIOTEP
7.2.6 [TpaxTrueckue padbotsl. Habmronenue nuneiy
ATOMHOE A1PO
7.3.1 MeTop1 HAOMIOIEHUS U PETUCTPALIUH JIIEMEH
OtkpbiTHEe paaroakTuBHOCTH. OnbITel Pesep:
7.3.2 panuoakTuBHOro wusnyueHus. CpoiicTBa an
BiusiHne paguoakTMBHOCTH HA KUBbIE OPraHU
733 OTtkpbITHE TIPOTOHA W HeWTpoHa. HyKIIOHH:
o VBanenko. 3aps aapa. MaccoBoe YHcIIo sp:
734 Anbda-pacrian. DIEKTPOHHBIA ¥ TIO3UT]
o U3JIydeHHE. 3aKOH PaHOaKTHBHOTO pachazia
7.3 7.3.5 DHeprus CBSA3M HYKJIOHOB B szipe. SIaepHbIe CI
7.3.6 Snepuble peakunu. JleneHue u CUHTE3 SAEp
737 Snepubiii peakrop. TepmosiaepHbli CcUHTE
o AJIEPHOMN SHEPreTUKU. DKOJIOTMYECKUE ACTIEKT
738 OnemeHTapHble  YacTUlbl. OTKpbITHE T
o B3aUMOIEHUCTBUSI
73.9 TexHU4yecKkre yCcTpoiCTBa: JO3UMETP, KaMep
o atomHas 60Mba
7310 [Ipaktnueckue pabotel. HWccnemoBanme -

dororpadusim)




OJIEMEHTBI ACTPODOU3NKIU

Bupn 3Bé3mHoro HebGa. Co3Be3nusi, SpKHUE

8.1
JBIKCHHE
89 Conueynas cucteMa. IlmaHeTsl 3eMHOUM Tp
‘ CIIYTHHMKH, KapJIMKOBBIE IUIaHEThl. MaJible Teln
8.3 Connite, porocdepa u armochepa. ConHeuna
8.4 HcTounuk sHeprun ConHua u 3BE371
3BE31bI, HX OCHOBHBIE XapaKTEPUCTHKHU:
8.5 TEMIIEpaTypa, MX B3aUMOCB3b. Jluarpam
’ CBETUMOCTb». 3BE3/Ibl IVIABHOW IOCJENOBATE]
CBETUMOCTBY JIJIs1 3BE3]] [VIaBHOM MOCIIEI0BATEN
2.6 Buyrpennee  crpoenne  3BE€3n.  CoBi
' NPOUCXOKIEHUH U 3BoyroLK CoHIA U 3BE3M. IT¢
Mneunsiii Ilyte — Hama [anaktuka. Coy
8.7 pacrpeneiieHne 3BE37, raza M InbuId. Ilosc
lamaxruxe. [lnockas u chepudeckas MoacucT
2.8 Tunbel ranaktuk. PaauoramakTuku u - KBas
' raJlakTHK
Bcenennas. Pacmpenue Bceenennoi. 3akoH
8.9 Bospact u pagunyc Bcenennoit, Teopust borb:
Bcenennoit». PennkroBoe n3nydyeHnue
2.10 Macmtabnass  cTpykrypa  BceneHHo¥.

po0IeMbl ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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