


HOACHUTEJBHASA 3AIIMCKA

ITporpamMma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TPeOOBaHHM K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHON MHporpaMmsbl, npenacraBieHHbIX B OI'OC
COO, a Ttakxke ¢ yuérom (QenepanbHOil pabodeil MporpaMMmbl BOCIHUTAHUS U
KOHIIENIIMK IpenofaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa30BaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu Oenepanuy, PEATU3YIOLINX OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKE HaNpaBIeHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatomuxcs 10-11 xkmaccoB mpu
oOyueHuu ux (u3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT Tpeboanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAlpPEIMETHBIM pe3yjbTaTaM
oOy4eHHs, a TaKXK€ YYUTHIBAET HEOOXOJUMMOCTh pEaJU3alUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
OMPENENSIOTCS OCHOBHBIE LIEJIM HU3y4YeHUs1 (PU3MKH HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOCHMS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (u3MKu Ha 0a30BOM YPOBHE, B
TOM YHUCJIE IPEAMETHBIE PE3YJIbTAThI 11O rojamM O0y4YeHUS;

« cofiepkaHue yaeOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O Haubojee OOMMX 3aKOHAX MPHUPObI, BHICTYMAasl B
KadyecTBe Y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpyxatoieM mupe. [lIkonpHBINA Kype PU3NKN — CHCTEMOOOPa3yIOIIHA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, IMOCKOIBKY (HU3UYECKUE 3aKOHBI
JieKaT B OCHOBE TMPOIECCOB M SIBIICHUM, M3y4YaeMbIX XHUMHEH, OHOJOTHEM,
dbusudeckolr reorpadueit u actpoHomueil. Vcmonp3oBaHME U AKTHBHOE
npuMeHeHHEe  (DU3UYECKUX 3HAHWK  ONpeAeisieT XapakTep W pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJYYEHHUs HOBBIX MAaTEpUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU W JPYTHX.
N3yuenne  pu3uku  BHOCHUT  OCHOBHOM  BKIag B (pOpMHUpPOBAHUE
€CTECTBEHHOHAYYHON KapTHUHBI MHpa OOydarluxcs, B (HOpMHUPOBAHUE yYMEHUU
OPUMEHSATh HAY4YHBI METOJ TMO3HaHWS TMpPU BBIIOJHEHUH UMH Y4YEOHBIX
HCCIIETOBAHMM.



B ocHoBy kypca ¢wu3ukm 1 ypoBHS cpedHero oOmiero o0pa3oBaHUs
NOJIOKEH pAI HIEH, KOTOPbIE MOXHO pAacCMaTpUBATh KaK IPUHLHUIBI €ro
MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEW KypC SBJISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHuall U3 BCEX pa3lesioB (DU3UKHU, BKIIFOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEH MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (¢usmueckux Teopuil. Beaymmum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaracT HCHOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAyKU, OCMBICIICHHUE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTHeM OOIIeCTBa, a TaKkKEe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTHYECKUMU TTPOOJIEMaMHU.

Hoess  npuxnaonou  nanpasiennocmu. Kypc UMk  mpeanosiaraert
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTHUYECKUX MPUIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsli TOCPEICTBOM BBEACHHUS DJIEMEHTOB
CONIEp)KaHus, TOCBAMIEHHBIX OSKOJIOTHUECKUM TMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHUKH W TEXHOJOTHH, a TaKke OOCYXIEHUS
po0JieM parMOHAIBHOTO PUPOIOTIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (Pu3nyeckue Teopuu (PopMUpoBaHUE MPEACTABICHUHN O
CTPYKTYpe MOCTPOEHUS (HPU3UUECKON TEOpUH, POk (PyHIaMEHTaJIbHbIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX  MPEICTABICHUSAX O MPUPOJAE, TPaHULAX
OPUMEHUMOCTH TEOPUHM, Ui OIHCAHHUS ECTECTBEHHO-HAYUYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTEeMHO-CATEIPHOCTHBIN TOAXO0M B Kypce (PU3MKH pean3yeTcs MPEexc
BCEro 3a CYET OpraHM3allii SKCICPUMCHTAIBHON NESITEIIbHOCTH O0YyYarOIIUXCs.
Jlnst  6a3oBOro ypoBHS Kypca (U3MKM — OTO HCIOJIH30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JIAOOpaTOpHBIX padoT,
KOTOpBIE B TIporpamMme 1Mo (u3nKe OOBEAMHEHBI B OOIIMI CIHCOK YUYEHUYECKUX
pPaKTHICCKUX paboT. BrimercHue B ykazaHHOM IepevHE JTa0OpaTOpPHBIX PadoT,
IPOBOIUMBIX IS KOHTPOJISI M OIEHKH, OCYIIECTBISETCS ydYaCTHUKaMHU
o0pa3oBaTeNbHOTO MpoIlecca HCXOAsi M3 OCOOCHHOCTEH TIAaHUPOBAaHUSA U
ocHamieHus kabunera ¢usuku. I[lpm dToM oOecrednBaeTCsl  OBJAJICHUE
OOyJaroNMMUCs YMEHUSMH TPOBOJAWTH KOCBEHHBIE HW3MEPEHUS, HCCISIOBaHUS
3aBUCUMOCTEH (U3UYECKUX BEIUYMH M TIOCTAHOBKY OMBITOB 10 IPOBEPKE
NPETIOKESHHBIX THUIIOTE3.



bouibiioe BHUMaHKUE yAENSETCS PEMICHUIO PACUETHBIX M KAYECTBEHHBIX 3a1a4.
[Ipu 3TOM I pacYETHBIX 3aa4 IPUOPUTETOM SIBJISIIOTCS 3aJa4U C SIBHO 3aJaHHOU
du3nueckoil MOJEIbl0, TMO3BOJSIONIME TMPUMEHATh HM3YYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH Kak W3 OJHOIO pasjesia Kypca, Tak U HUHTErpUpys 3HAHUSA U3
pa3HbIX pa3nesoB. JlJIsi KAaUECTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1aHUs Ha
OOBSCHEHHE TPOTCKaHUS (UUYECKUX SIBICHUM W IPOIECCOB B OKpYKAIOIIEH
KU3HHM, TpeOyromue  BbIOOpa  (u3uMyeckod  Momenu IS CHTyalluu
IIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu GI'OC COO k MaTepuanbHOTEXHUUECKOMY
oOecrieyeHno yuyeOHOro mpoiecca 0a30Bblii YpOBEHb Kypca (PU3MKH Ha YPOBHE
CpeIHero ooOIero oOpa30BaHUS MOKEH H3Y4yaThCs B YCIOBHUSAX MPEIMETHOTO
KaOWHeTa (PU3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOIO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa. B xabuHere (pU3MKU JOIKHO OBITH HEOOXOAMMOE
naboparopHoe 0OOpylOBaHUE MJis BBINOJHEHUS YKa3aHHbIX B IpOrpamMMme IO
(pu3HKEe yUEHUYECKUX TPAKTUUYECKUX pa0OT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JeMoHcTpanioHHoe obopynoBaHue GOpMUPYETCST B COOTBETCTBUM €
MPUHITUIIOM MHWHHUMAJIBHONW  JTOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIUil st
UCCJICIOBAHUSI  M3Y4YaeMbIX SIBJICHHMM W  TIPOILECCOB, OMIMUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe oOopynoBaHUE JIsI YYEHHUECKHUX TNPAKTUUECKUX pabdoT
dbopMupyeTCS B BUIE TEMATHUYECKHX KOMIUICKTOB M OOECICYMBACTCS B pacdeTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOywaromuxcsi. TemaTH4yecKkue KOMILIEKTHI
71a00paTOpHOTO 000PYJAOBaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITHIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTopuil.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

- hopMHpOBaHNE WHTEpPECAa M CTPEMIICHHS OOYYaroIMXCSd K HAYIHOMY
U3YYCHUIO MPHPOJBI, Pa3BUTHE WX HWHTEIUICKTYadbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

* Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJC MO3HAHUS M (OPMUPOBAHUE
MCCIIEIOBATENIbCKOTO0 OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;

- popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsI OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;

- popmupoBanue yMEHUH OOBSICHATH SBJICHUS C  HCIIOJIH30BAaHUEM
bu3rUecKrX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

- (hopMHpoBaHNE MPEACTABICHUNH O poNUd (PU3UKK Ui Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.



JlocTmxeHne 3TuX 1eneil 00ecrneunBaeTcs pelieHrueM CIEeIyIOMMNX 3a1ad B
npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:
« IpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OO0IUX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSX, BKIIOYAass MEXaHUKY, MOJCKYJIApHYI0  (U3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

« hopMupoBaHNE YMEHHI MPUMEHSATHh TEOPETHUCCKUE 3HAHUS JUTSI O0BSICHEHUS
bU3UYECKUX SBICHUN B MPUPOJIE U JUISl IPUHATHS IPAKTUUECKUX PEIICHUH B
MMOBCEHEBHOM JKU3HMU;

* OCBOGHHE CIIOCOOOB pEIICHHWS pPa3MYHBIX 3a7ad C SBHO 3a/JaHHOU
du3nUecKo MOJENbI0, 3a7ad, IOAPa3yMEBAIONIUX CaMOCTOSATEIHLHOES
co3nanue GU3NIECKOU MOJICIH, aJIeKBAaTHOU YCIIOBHSIM 3a]1a4H;

* IOHUMaHHuC ¢)H3H‘-IGCKI/IX OCHOB H IIPHMHIOMUIIOB I[GﬁCTBHH TCXHUYCCKHUX
YCTpOﬁCTB N TCXHOJIOTHYCCKUX IIPOHCCCOB, MX BJIIMAHHA HAa OKPYKAIOIIYIO
cpeay,

* OBJIaICHUC MCTOAaMHU CaMOCTOATCIBHOIO INIAHHPOBAHUA MW IIPOBCIACHUA
(1)PI31/I“ICCKI/IX 9KCIICPUMCHTOB, dHAJIM3a W HHTCPIIPCTAllU I/IH(i)OpMaLII/II/I,
OIIPCACIICHUA NOCTOBCPHOCTH IIOJIYUCHHOI'O pE3yJjibTaTa,

* CO3/JaHME YCIIOBUM [UIsl PAa3BUTHUS YMEHUN IIPOEKTHO-HCCIIENOBATENIbCKOM,
TBOPYECKOW IESTENBHOCTH.

Ha wusyuenne ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CPEIHEr0o OOIIEero
obpazoBanust otBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 4aca B HENEJ0), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme 1o (uU3MKe TMepedeHb JabopaTopHBIX U
MPAKTUYECKUX PaldOT SIBISETCS PEKOMEHJOBAHHBIM, YUYWUTENh JeliaeT BBIOOP
MPOBEACHKUS J1a0OpPaTOPHBIX padOT M OMNBITOB C YYETOM HWHIWBHIYATBHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

COAEPKAHUE OBYUYEHUSA

10 KVIACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 TO3HAHUA

®dwusuka — HayKa o nmpupoae. HayuHbie MeTO bl MO3HAHUS OKPY KAFOIIETO
mupa. Ponib sxcniepuMeHTa U TeOpuu B MPOLIEcCce MO3HAHUS IPUPOIBL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3NUECKUX SIBIEHUN U mpoieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbBI U TEOPUHU. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.



Ponp u mecto ¢u3uku B POpMHUPOBAHUM COBPEMEHHOM HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UHU(PPOBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznena 2. Mexanuka

Tema 1. Kunemamurka

Mexanndeckoe ABuKeHHUE. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKCHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpelHSISI CKOPOCTh, MTHOBEHHAsl CKOPOCTh) H
YCKOPEHHUE MAaTE€pUAIbHOW TOYKH, MX MPOEKIMU Ha OCH CUCTEMbI KOOpPIHMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSAMOJIMHENHHOE ABMKEeHHE. [ paduku
3aBHCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U
nepeMenIeH!s] MaTEPUAIbHOM TOYKH OT BPEMEHHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHenHoe  nBuxkeHue. JIBI)KEHHME  MaTEpUAIBHOM  TOYKH 11O
OKPYKHOCTH C MOCTOSIHHOU 110 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JUHEUHA
ckopoctb. [lepuon 1 yactora obpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JNBWKEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE NIEpEIaUH.

Jlemoncmpayuu

Mopens cucteMsl OTCYETA, MIUTKOCTPALNS KMHEMATUYECKUX XAPAKTEPUCTUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue aBmkeHus Teia, OPOUIEHHOTO MOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hamnpagiienue ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.
Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3yueHne HEPaBHOMEPHOTO JBIKEHHS C IEJbI0 ONpPEACIICHUS] MIHOBEHHON
CKOPOCTH.



HCCJ’ICI{OB&HI/IC COOTHOLICHUA MCXKAY ITYTAMU, HpOﬁ,Z[CHHBIMPI TCJIIOM 3a
IMOCJICAOBATCIILHBIC PABHBIC ITPOMCKYTKH BPCMCHHU IIPU PABHOYCKOPCHHOM
ABHXKXCHHU C HayaJbHOU CKOPOCTBIO, paBHOfI HYJIIO.

N3yueHne NBUKEHUS IIaprKa B BSI3KOM KUJIKOCTH.
N3yueHne nBUxKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[Ipuanun  otHOocutenbHOCTH  [amunes. IlepBeii  3akoH  Hprotona.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cui. Bropoil 3akoH HeroToHa
IUI MaTepUaIbHON TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro TtAroteHus. Cuna Tspkectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenune. Bunpl Tpenust (okosi, ckoibxeHus, kadenust). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXKEHUs U cuila TpeHus nokos. Koagduuuent tpenus.

Cuna conpoTUBIICHUS MPU ABMKCHUU TeJIa B )KUJKOCTH WJIW rase.
[TocTynaTensHOE U BpalaTelbHOE ABMKEHUE aOCOMOTHO TBEPAOTO Tea.

MOMEHT CHIJIBI OTHOCHUTEJIBHO OCH BpamieHusd. llmedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckue YCTpOI\(JICTBa U IIPAKTHYCCKOC IIPHUMCHCHUC: ITOAIIMITHHUKH,
ABUKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAeOpMaliui.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

W3ydenne aBmKeHHUs OpycKa Mo HaKJIOHHOH TIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIUX B MPYXKHHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.



HccnenoBanne yclIOBUM paBHOBECUS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuke

NMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTEPUATbHBIX TOYEK.
Nmnynbe cuiibl 1 UIBMEHEHHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBHKCHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckasi sHeprus matepuaibHOM Toukh. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorennumanbHas DHEPTHUSA. [TorenmanbHas JHEPTUSA YIIPYro
neopMUpOBaHHOM  mpykuHbl. [loTeHUManbHas  3Heprusi Teia  BOJIM3MU
ITIOBEPXHOCTHU 3EMIIH.

HOTCHHI/IaJ'IBHBIC u HETIOTCHIIMAJIbHBIC CHIJIBI. CBs3b pa6OTBI
HCIIOTCHIHMAJIBHBIX CHJI C UBMCHCHUCM MEXaHUYECKOU OHCPIruu CUCTCMBI TCII.

3aKOH COXpAaHEHHS] MEXaHMYECKOW SHEPTUU.
VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHudeckue ycTpoMCTBa M NPAKTHYECKOE NPUMEHEHHE: BOLOMET, KONED,
MPYXUHHBIN HUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon NOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyenue aOCOIOTHO HEYNPYroro yaapa C TMOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEpPruu
TeJa Ha IPUMEpE PaCTSHKEHUS PE3UMHOBOIO JKI'yTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE
obocuoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapaktep ABMKEHUS U
B3aMMOJEUCTBUSA YACTUL BewecrBa. MoJenu CTpOCHUS Ta30B, XUJIKOCTEU H
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTRB BEIIIECTBA HA OCHOBE ATUX Mojieneld. Macca u
pazmepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.



TenmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHOKUHETUYECKOM
TEOpUU HJICATLHOTO Ta3a. AOCONIOTHAsh TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOW PHEPTUM TEIJIOBOTO JBMXKEeHUsl yactull raza. lllkama temmnepatyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Janerona. W3ompouneccsl B HICAIBHOM Tra3e C MNOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe MpeacTaBIeHUE HU30MPOIECCOB: H30TEpMa, H30XO0pa,
n3zo0apa.

TexHUYeCKHEe yCTPOMCTBA W IMPAKTUYECKOE TNPUMCEHEHHUE: TEePMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.
Mopens OpOyHOBCKOTO JABUKEHUS.
Mogens onsita IlTepHa.

OMBITHI, JIOKa3bIBAIOIIIE CYLIECTBOBAaHUE MEKMOJICKYJIIPHOTO
B3aUMOJEUCTBUSL.

Mogenb, WLTIOCTpUpYIOLLIas NPUPOLY AABICHUS ra3a Ha CTEHKU COCYya.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

OnpeneneHue Macchl BO3yXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HU3MEpPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXKIY MapaMETPaMU COCTOSIHUS pa3peKEHHOIO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamMuueckass cucreMa. BHYTpeHHSIE 3HEPTUS TEPMOJMHAMHYECKOU
CUCTEMBI U criocoObI €€ m3MeHenus. KomudyecTBo TerioTel u pabora. BHyTpenHsis
SHEpPrusi  OJHOATOMHOTO  HJEAJIBHOrO  raza. Buuabsl  Termonepenayu:
TETUIONPOBOJIHOCTh, KOHBEKIUSI, U3ITyYEHUE. Y IeJIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TennoTsl npu Tenionepeaaye.

[Tonsitue 06 ammabatHOM mporecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHrne mepBOro 3aKOHAa TEPMOAMHAMMKH K u3omporieccaMm. ['padpuyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIieccoB B MPUPO/IE.



TennoBple  MAaIIMHEL. [IpyHUMNBI ~ JEUCTBUS ~ TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanuss SHEpruu B TEIUIOBBIX MamiuHax. KoadduuueHT mnone3noro
nevictBusl TeruioBod MamuHbl. [{ukn KapHo u ero kodp¢uIMeHT MoJIe3HOTo
JEeNUCTBUS. DKOJOTHYECKHUE TMPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHn4eckrue yCTPOMCTBA M IPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPruM Tejla MPU COBEPIIEHUU PaOOTHI: BBLIET
npoOku U3 OYTBUIKM TMOJ JACHCTBHEM CKaTOro BO3/yXa, HarpeBaHue 3¢dupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

M3meHeHue BHYTpEHHEW SHEpTruM (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OneiT 10 anauabaTHOMYy pacCIIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu apoBoii TypOHMHBI, IBUTATEIs] BHYTPEHHETO CrOpaHusl, peaKTUBHOTO
IIBUTATES.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol U3mepenue
YAEIBbHOU TEIJIOEMKOCTH.

Tema 3. Acpecammusie cocmoanusa eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanusa. Mcnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3AyXa. HacklmeHHbI map. YelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KATICHHS OT JaBICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHblE Marepuainbl. IlnaBieHue u
KpUCTaJUIM3aIMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUN TOJYYEHUS COBPEMEHHBIX MAaTEPHUANOB, B
TOM YHMCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAILUTMYECKOTO BEILIECTBA.
JleMoHCTpalusi KpUCTaIoB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomwi I3mepenune
OTHOCHUTEJILHOM BIAXXHOCTH BO3IyXa.



Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anus Teln. OJeKTpudyeckuid 3apsa. JlBa Bua dSIEKTPUUYECKUX
3apsAnoB. [IpOBOJHUKH, IUAJIEKTPUKA M TOJYNPOBOJHUKU. 3aKOH COXPAHEHHS
ANEKTPUYECKOrO 3apsijaa.

BszaumopaeiictBue 3apsnoB. 3akoH Kynona. ToueuHblid 3JIEKTpUYECKHIA 3apsi.
Onextpuyeckoe none. Hanpsok€HHOCT  anekTpudeckoro mois.  IIpuHiun
CYNEPHO3ULMH AJIEKTPUUYECKUX NoJei. JIMHUKM HanpsEHHOCTH 3JIEKTPUUECKOTO
TOJIS.

Pabota cun anextpocratuyeckoro noiis. [lorenmnuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOAHUKM W AMAJIEKTPUKH B 3JIEKTpOCTATUYECKOM ToJie. [ludnexkrpuueckas
MIPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTh MIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKasl 3alluTa, 3a3€MJIEHUE DJIEKTPONPHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.
B3auMmopericTBre HAANEKTPU30BaHHBIX TEI.
DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.
[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.
DJIeKTpocTaTUYeCcKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTH BHCKTpOéMKOCTI/I INIOCKOTO KOHACHCATOpa OT ILIomaian
II1aCTuH, PACCTOAHUA MCKIAY HUMHU U I[HBJICI(TpH‘-IGCKOﬁ IMPOHUIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol 3mepenue
AIEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounukm Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

SHGKTpI/I‘-IeCKOG COIIPOTUBJICHHUC. YIICJIBHOC COIIPOTUBJICHUC BCIICCTBA.
HOCJ’ICI{OB&TCHLHOC, nmapaujaicjbHOC, CMCITIAHHOC COCAMHCHUC ITIPOBOJHHUKOB.



PabGora osnextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoOIIHOCTB
AIEKTPUYECKOTrO TOKA.

DNEKTpOJBIKYIAs CUJa U BHYTPEHHEE COMPOTUBJICHHWE HMCTOYHHMKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTOM) 35ieKTpuueckoi 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAss  IPOBOJMMOCTH  TBEPABIX  METALUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonynpoBOIHUKMY. CobcTBeHHas U IIpUMeECHas IIPOBOAUMOCTD
MOJIyIpOoBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM  TOK B pacTBOpax H paciuiaBax
JIIEKTPOJIUTOB.

DJIEKTPOIUTHYECKAS AUCCOIMAIMS. DICKTPOJIN3.
DJIeKTpUUeCKU TOK B razax. CamMOCTOSITENIbHBII M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOEC MPUMEHECHHUE: aMIIEPMETD,
BOJIBTMETP, pPEOCTaT, MCTOYHUKHA TOKA, »JJEKTPOHArpeBaTelIbHbIC MPUOOPHI,
AJICKTPOOCBETUTEIIbHBIC MMPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIA O,
TEPMHUCTOPHI 1 (OTOPE3UCTOPHI, TTOTYIIPOBOTHUKOBBIN JAMO/I, TAIbBAHHKA.

Jlemoncmpayuu
N3mepeHre Cuiibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTbD COIIPOTHUBJICHUA HUIMHAPHUYCCKHUX ITPOBOAHUKOB OT JJIWHBI,
Iomaan ImoIcpeuYHoro CCUYCHUA 1 MaTcpualia.

CMmemanHoe COCANMHCHUEC ITPOBOJHUKOB.

[IpssmMoe wu3MepeHHe DIEKTPOABMKYIIEH cHibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBou pa3psa 1 MpOBOAMMOCTb BO3AyXa.
OHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopuvle pabomwl 3yuenuve
CMEIIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3MepeHue 3neKTpOABUKYIIEN CUJIbI HCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmnronenue smexktposusa.



MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTEeMaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meofcnpedmemele norAaAmus, CBA3AHHBIC C H3YYCHUCM MCTOAOB HAYYHOTIO
ITIO3HaHUs:. SBJICHHC, Hay‘IHLIﬁ q)aKT, TUII0TC34a, @HSHHCCK&H BCJINYMHA, 3aKOH,
TCOpUA, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, MOACIIMPOBAHUEC, MOACIIb, U3BMCPCHHUC.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUH, JHHEWHas (QyHKIu,
napaboia, runepoosna, ux rpaduku U CBOICTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIIMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannyeckoe JIBHKEHHE B KUBOM mpupoje, auddysus, ocmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayH, TEIIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: AUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHUC ATOMOB M MOJICKYJI, MOJIb
BCIICCTBA, MOJIApHAsA MacCCa, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCI, )KPII[KOCTCﬁ u
ra3oB, O9JCKTPHYCCKHC CBOMCTBA MCTAJIZIOB, OJJICKTPOIMUTHUYCCKAA AHUCCOLMAIINA,
rajlbBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE BMXKEHHI C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, IOJIIMITHUKW, HWCIIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHHKE (pakera, BOJOMET U JAPYTUE€), JBUraTreilb BHYTPEHHErO
CrOpaHus, naposas TypOuHa, ObITOBON XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHs] COBPEMEHHBIX MAaTepuaJioB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HaHOTEXHOJOTHH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3€MJICHHE B3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIIbHBIC npuoOopkI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

IToctossHHBIE ~ MarHuThl.  B3auMonelcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bekrtop MarHuTHOM wuHAYKUMH. [IpuHIMnD cynepno3unnu
MAarHATHBIX NOJIEW. JIMHMKM MarHWUTHOW MHAYyKIMU. KapTuHa NMHWUN MarHUTHOU
VUHIYKLIWU [10JIS IIOCTOSHHBIX MAarHUTOB.

MarsuTtHoe 1oJie IMpOBOJHHKA C TOKOM. KapTI/IHa JIMHUU HHAYKIOIUN
MArouTHOIO II0JIA AJIWMHHOTO IIPAMOI0 IMPOBOJHHMKA M 3aMKHYTOI'O KOJbLEBOIO



IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BanmozaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna Amrnepa, e€ MOIyJb U HaIIpaBJICHHE.

Cuina Jlopenua, e€ MOAyJb U HampaBlieHHe. J[BuxkeHue 3apssKEeHHOU YacTHUIhI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabora cuisl JIopeHna.

SIBeHMe INEKTPOMAarHWUTHOW MHAYKOMHM. IlOTOK BEKTOpa MarHUTHOM
WHIAYKUUU. OJEKTPOABWKYINAS CHJIA HWHIAYKUWHA. 3aKOH 3JIEKTPOMArHUTHON
uHaykuu Papanes.

BuxpeBoe »3ieKTpUyYecKoe TMoJe. ODJNEKTPOABMKYINAS CHJIA WHIYKIUU B
MIPOBOAHUKE, IBIXKYILEMCS TOCTYNAaTEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHayKTUBHOCTh. SIBJICHME CaMOMHAYKUMH. OJEKTPOABMIKYIIAs  CHJIA
CaMOUWHTYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHBIC
MAarHuThl, DJICKTPOMATHUTBI, JJICKTPOJBHUTATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.
B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicTtBre cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.
SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTD BHCKTpOJIBI/I)Kymeﬁ CWJIbl MHAYKIOHWKU OT CKOPOCTH HM3MCHCHMUA
MAarauTHOTI'O IIOTOKaA.

SIBeHrEe CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul I3yuenue
MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

HCCJ’IGI{OB&HI/IC I[GﬁCTBHH IMIOCTOSAHHOI'O MArudTa Ha pPaMKy C TOKOM.
HCCJ’ICI{OB&HI/IC ABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIUH.



Pa3nen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazcHUmMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJI€OAHUS.
IMapmonnyeckue konebanus. Ilepuon, yvactora, ammutyna U ¢asza KoyieOaHUH.
[IpyxvHHBIN MasgTHUK. MaTreMaTUYeCKM MAsTHUK. YpPaBHEHHE TapMOHUYECKUX
kosnebanuii. [IpeBparienue s3Heprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 53JIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJOTUsl MEXKIYy MEXaHMYECKUMHU U
ANEKTPOMATHUTHBIMU KoyieOaHussMu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIe0aTEILHOM KOHTYDE.

[IpencraBnenne o 3aTyXarwIUX KojeOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKUE
KoneOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUS.

[lepemennpii TOK. CHHYCOMIAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKa. AMIUIMTYAHOE M JEHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA U
HaIpsDKECHMUS.

Tpancdopmarop. [IponsBoacTBO, nepenada U NOTPEOJICHUE DIECKTPUUYECKOM
SHEPruu. DKOJIOTUYECKUE PUCKH IPHU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M MPAKTHUYECKOE ITPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJI€OATENbHOM CHUCTEMBI (MPYXUHHBIA WM
MaTeMaTHYECKH MasTHUK).
HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.
HabGmronenne pe3onanca.
CB0OOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSXKEHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc npru 1OCJIICAOBATCIIBHOM COCAMHCHUU PC3UCTOpPA, KaATYHIKH
HHAYKTUBHOCTHU U KOHJACHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeiayu.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJeOaHUW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HCCJ’IGI{OB&HI/IC IEPEMCHHOI'O TOKa B (0041 u3 IIoCJIACA0BATCIIbHO
COC,Z[I/IHéHHBIX KOHACHCATOpA, KaTYIIKH XU pE3UCTOpA.



Tema 2. Mexanuueckue u 3J1eKmMpOMACHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, YcnoBUs pacnpoctpanenus. llepuoa. CkopocThb
pacrpocTpaHeHus U JIJIMHA BOJHEL. [lonepeunbie U MpoAO0JIbHBIC BOJIHBI.

WuTepdepentus u qudpakius MEXaHHIECKUX BOJH.
3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS M3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJH: OTpa)K€HHUE, MPETOMIICHUE, MONApu3anus, nudpakuus,
uHTepdepeHuust. CKopocTh FNEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHEeHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.
DNEKTPOMAarHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEH CpeIbl.

TexHn4ecknue yCTpOWCTBA M TMPAKTUYECKOE IPHUMEHECHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl IUArHOCTHMKA B TEXHUKE W MEAULHMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teseon, CBYU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.
Koneobiomieecs Teno Kak HCTOYHHK 3BYKa.

Habmoienue oTpakeHus: U NpeoMICHHUs] MEXaHUUECKHUX BOJIH.
Hab6mronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJH.
3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u T'POMKOCTM 3ByKa M BBICOTHI TOHA C AMIUIMTYAOW U
4aCTOTOM KOJIeOaHUIA.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKEHHUE,
npesioMJIeHUE, Nojaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpAMonMHENHOE paCIpPOCTpAHEHUE CBETA B
oaHOpoHOM cpene. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoenue n3obOpaxeHuil B
IJIOCKOM 3€pKajle.

[Tpenomnienue cBeTa. 3aKOHBI PEJIOMIICHHS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomieHus. [lonHoe BHyTpeHHEEe oTpakeHue. [IpenenbHblii yroil moaHoro
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxxHbIil cocTaB Oenoro ceera. LIBer.



Coluparoiue " pacceuBaIe  JIMH3HI. Tonxkas JIAH3A.
doKycHOE pacCTOSTHUE U ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue
H300paXeHU B COOMPAIOIINX U PACCEUBAIOIINX JUH3aX. DopMyJia TOHKOM JIMH3HI.
VBenuueHue, JjaBaeMoe JUH30M.

HpCI[eJIBI IMPUMCHHUMOCTH FGOMGTpH‘-ICCKOﬁ OIITHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHITMOHHOM
KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HICTOYHHUKOB.

Judpakuus ceeta. J{udpakmuonnas pemérka. Y cinoBre HaOIIOSHUS
[JIABHBIX ~ MaKCHMYMOB Ipy TMaJCHHM  MOHOXPOMATHYECKOTO CBETa
Ha TUPPAKITUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue ycTporucTBa U IPakTUIECKOE IPUMEHEHHE: OUKHU, JIYIIA,
(oroannapat, NPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMONMHEIHOE pacpOoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaOmronenune natepdepeHinm cpera.

HaGmonenue nudpakuuu ceera. Hadmonenue
JTUCTIEPCUH CBETA.

[TomydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.
[Toy4yenue cexkTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKY.
HaOmronenue nosisipuzaliuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
M3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.



Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuibl  NPUMEHUMOCTH  Kilaccuuecko — mexaHwku.  [locTynatsl
CIeIUMaIbHOM TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTA DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/JIECHUEe BPEMEHHU U COKpAILCHUE
JUTAHEL.

BHCpFI/I}I U UMITYJIBC pCHHTI/IBI/ICTCKOﬁ HJaCTHUIIbI.

CBs13b Macchl C HEPIUEN U UMITYJIbCOM PEISTUBUCTCKONW YaCTHIIbI. DHEPIHs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmol K6anHmoeo ONMUKU

®otonsl. opmyna [Inanka cBA3u SHEPTUU POTOHA C €TO0 YACTOTON. DHEPTHUs
U UMIyJIbC (POTOHA.

OtkpeiTre u uccieaoanue porodddexra. OnbiTel A. I'. CToseroBa. 3aKOHBI
dotorddexra. YpaBuenue OiinmrerHa nus dororddexra. «KpacHas rpaHuniar
dboTorddexra.

JHasnenne cBera. OnbiThl I1. H. JleOGenena.
XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MpUMEHEHHue: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO o -YacCTHIL.
[lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenume u mnorionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTUM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BosiHoBBIE cBOMCTBa "yacTul. BomHbl ne bpoitns. KopmyckynsipHO-BOJTHOBOM
IyaJIn3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYUYCHHUC.

TexHuyeckue yCTpOHMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabomul Habmonenue
JIMHENYaTOrO CIEKTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, TOKA3bIBAIOIINE CIOXHOCTh CTpOoeHus sapa. OTKpbITHE
pannoaktuBHOCTH.  OmbiTel  Pedepdopna 1mo  ONpeAeneHur0  cocTasa
pPaaroaKTUBHOTO u3yueHus. CBoicTBa anbda-, 0eTa-, raMmMa-u3IydeHUsl.

Bnusuue PaaAnOaKTUBHOCTH HA KUBBIC OpraHU3MEI.

OTtkpeiTHE NMpPOTOHAa W HelTpoHa. HykinoHnHas monens sapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anba-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
['ammanzimydeHnne. 3aKOH paJuoaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snaepubie cuibl. Jlegext maccel siapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. TepmosimepHbii cuHTe3. I[IpoOiemMbl W TEPCIIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOAEHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHnyeckue ycTpoicTBa M MPAaKTHUECKOE MPUMEHEHHE: JT03UMETp, Kamepa
Buiibcona, sigepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckui 9KCNEepUMeHm, nabopamopHvie pabomoi
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Drarnsl pa3BUTHs acTpoHOMUU. [IpuKianmHoe 1 MUPOBO33pEHYECKOE 3HAUCHNE
ACTPOHOMHH.

Bun 3Bé3gHoro nHeba. Co3Be3musi, SpKue 3BE3NBI, IJIAHETHI, UX BHUIUMOE
JIBIDKCHUE.



ConHeyHas cucTema.

Connne. ConHeuyHass akTHBHOCTh. Mcrounuk sHepruu CoyHIIA U 3BE3.
3BE3MbI, X OCHOBHBIC XapaKTEPUCTHKHU. Jlmarpamma «CIEKTpalbHBIN Kilacc —
CBETHUMOCTBY». 3BE31bI TJIABHOM IOCIEIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUIsI 3BE3]] TJIABHOW TMOCIIECIOBATEIHLHOCTH. BHYTpeHHEe CTpoeHue
3B&311. COBpeMEHHBIC TPEICTABICHUS O MPOUCXOXKICHUU U dBomronun CoyHIIA 1
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBukenue ConHia B
lNanaktuke. Tunel ramaktuk. Paguoramaktuku u kBa3zapel. YEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macumtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIA30M C HMCIOJb30BAaHUEM KOMITHIOTEPHBIX
PUJIOKEHUH JJIS OTIPEICNICHUS TOJ0KEeHUS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpHOIro MOMYIIAPHS U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.
Oo6o0maronee MOBTOPEHUE

Pony Qusuku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKHU
¥ aCTPOHOMUHU B COBPEMEHHOUN Hay4YHOU KapTHHE MUPA, POJIb PU3NUECKONU TEOPUHU
B (GOpPMHUPOBAHUU TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHUpPA, MECTO
du3nuecKkoil KapTUHBI MUpPA B 00IIEM pATYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABJIIEHUMN O TIPUPOJIE.

MesxknpeaMeTHbie CBSI3H

Nzyuenue xypca ¢uzmku 6a30BOTO YpoBHS B 11 Kitacce OoCymiecTBIiseTcs C
y4€TOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MAaTEeMaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBIICHUE, HAY4YHBIM (akT, rumores3a, (u3mMveckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISJTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIeHWE CHUCTEMbl YPAaBHEHWM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U MX MNPOCKIMU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,



MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMHA, NPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTpeeIeHUE TUIOIIAIN TTIOCKUX (GUTYp B 00BEMA Tell.

buonoeus: »nexTpudeckue SBIECHUS B JKUBOW MPHUPOJE, KoyeOaTeIbHBIC
JIBUKEHHUS B )KUBOU MPUPOJE, ONITHUYECKUE SBJICHUS B KUBOU MPUPOAE, NCUCTBHE
paaualy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MArHUTHBIX  PYII,
doToChEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonocus: JIMHUW DIIEKTpoNepeAay, TEHepaTop IEPEeMEHHOro TOKa,
AJIEKTPOJIBUraTeNb, WHIYKIMOHHAS M€Yb, pajap, PaguoNpUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NpOEKUMOHHBINA anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypOBHE CpEIHEro OOIIETo
obOpazoBaHus (0a30BBIM YPOBEHB) JIOHKHO OOECIEUUTHh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS YueOHOTo npeaMera «Pu3nKay» JOJKHbI
OTpakaTh TOTOBHOCTh MW CIIOCOOHOCTh OOY4YAIOLIUXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
OIbITAa M ONBITA ACATEIIBHOCTU B IPOLECCE Peanu3aldd OCHOBHBIX HAIIPaBJICHUM
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:
c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIUN 00YUaIOUIETrocsl Kak aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6III€CTB3; INPpUHATUC TPAaIUIHUOHHBIX
O6IH€‘ICJ'IOB€‘ICCKI/IX IF'YMaHHUCTUYCCKHUX u ACMOKPATHYCCKHX L[CHHOCTGIZ;
T'OTOBHOCTB BCCTHU COBMCCTHYIO JCATCIIbHOCTL B MHTCPCCAX I'PAKIAHCKOI'O

oOI1iecTBa, y4acTBOBaTh B CaMOYIPABIEHWHW B 0Opa30BaTENIbHOM OpraHU3alliy;
YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C

X (QYHKUMSIMU U Ha3HAYEHUEM; TOTOBHOCTh K T'YMaHUTApHOU M
BOJIOHTEPCKOW  JICATENIBHOCTH;  2)  NATPHOTHYECKOTrO

BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJECHTUYHOCTH,
NaTpUOTU3MA; IICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM,
JTOCTUKECHUSM

POCCUICKHX YUYEHBIX B 00JaCTH (DU3UKH U TEXHHKH; 3) AYXOBHO-HPABCTBEHHOI'O
BOCHHUTAHMSA: C(OOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO
MOBEACHUSA;  CIIOCOOHOCTHh OIICHWBATH CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC
pEeIIeHNs, OPUCHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
Yuclie B JIEATEIBHOCTH YUYEHOTO; OCO3HAHHWE JWYHOTO BKJIaJa B TIOCTPOSHUE
YCTOWYMBOTO OyIymIero; 4) 3¢TeTH4eCKOro BOCIIUTAHMS S

ICTCTUYCCKOC OTHOUICHUEC K MUPY, BKIIIOYasA 3CTCTUKY HAYYHOTI'O TBOPUYCCTBA,

npucyIiero pu3n4eckon HayKe;



5) TpyaoBoro BOCHHTAHHMA: WHTEPEC K  pa3myHbIM  chepam
poeCCUOHANTEHOM IESITEIBHOCTH, B TOM

YHCJIE€ CBS3AHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEpIIATh OCO3ZHAHHBIN BHIOOP
Oynymeld mpodeccum © peann30BbIBATh COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH

(GHU3UKK HA TIPOTSDKEHUM BCEH JKU3HU; 6)
IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHE II00ATBEHOTO

XapakTepa SKOJIOTHYECKUX MPoOJeM; TUIAHUPOBAHHUE U OCYIIECTBICHHUE JACUCTBUN
B OKPY’KaIOIIEeH cpesie Ha OCHOBE

3HaHUA ueneﬁ YCTOﬁqHBOFO pa3BUTHA YCIIOBCUCCTBA, pacmiupeHuc OIIbITa
ACATCIBbHOCTH AKOJIOTUYECKOM HaIIpaBJICHHOCTH Ha

OCHOBE MMEIOIIMXCS 3HAHUHU 110 (u3nke; 7)
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS  (U3WYECKOM HAyKH; OCO3HAHUE IICHHOCTHM HAy4YHOU
NEeATEeIbHOCTH, TOTOBHOCTh B TIpollecCe€ H3Yy4YeHUs (UMKU OCYLIECTBIISITh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESTEIbHOCTh HHANBUTYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYECKHE 1eHCTBUS

CaMOCTOATENBbHO  (QOPMYJIMPOBATH M aAKTyaJIU3UPOBATH  MpPoOJIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONpPENENsATh LeNU JeATebHOCTH, 3aJ]1aBaTh
napameTpbl U KPUTEPUU UX

JNOCTH)KEHHUS; BBIBIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUYHUS B PaccMaTpPUBAEMBIX
(¢u3nuecKuX SBIICHUAX; pa3palaThiBaTh IUIAH pEIICHUS MPOOJIEMBI C YYETOM
aHaJIM3a UMEIOILNXCS

MAaTEPUAIIBHBIX W  HEMAaTECPUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTUBBI B
JIEeSITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB

LEsAM, OLIEHUBAaTh PHUCKH TOCIEACTBUM JEATENBHOCTH;  KOOPAMHUPOBATH H
BBITMIOJHATH paObOTy B YCIOBUSAX PeajIbHOrO,

BUPTYaJbHOTO W  KOMOMHHMpPOBAaHHOTO  B3aUMOJCICTBHS;  pa3BUBATH
KpEaTUBHOE MBIIIJICHUE MPH PEIICHUHN KU3HEHHBIX MTPOOJIEM.



Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAYYHOW TEPMUHOJIOTUEHN, KIIFOUEBBIMU MMOHATUAMU U METOJAMHU

¢u3udeckoil HayKu;

BJIaJICTh HAaBbIKAMH Y4eOHO-UCCIIEI0BATENLCKON U MPOSKTHON 1EATEIbHOCTH
B 0051aCTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TMOUCKY
METOJIOB pEIIeHUs 3a7a4 (PU3UIECKOTO COACPIKAHUS, MPUMEHCHHUIO Pa3THYHBIX
METOJZIOB TIO3HAHWS; BJIAJCTh BHIAMH JCSITCIBHOCTH IO IOJyYCHHUIO HOBOTO
3HAHUS, €ro HMHTEpIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX CUTyaIUsiX, B TOM YHCJE MPU CO3/JaHUU y4EOHBIX MPOEKTOB B 00JacTH
(GU3UKK; BBIABISATH MPUYMHHO-CIICACTBEHHBIE CBSA3HM M aKTyalH3UpPOBATh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ peIleHHs, HaXOIUTh apryMEHThI IJIsl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS; aHATN3UPOBATh
MOJTyYCHHBIC B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTUYCCKH OICHUBATH WX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MECHEHHWE B HOBBIX YCJIOBHUSX; CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM

JEATETPHOCTH, B TOM YHCJIE TMPU HW3YYeHUW (U3WKW; JaBaTh OIICHKY HOBBIM
CUTYaIHsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT, YMETh IEPEHOCUTD 3HAHUS 10
(bU3MKe B IPaKTHUECKYIO 00JIaCTh

KU3HEICITEbHOCTH; YMETh HUHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJlacTeil; BBIABUTATh HOBBIC UJIEH, TIpEeiaraTh OPUTHHAIBHBIE TTOAXObI U
pelieHus; CTaBUTh MPOOJIEMBI U 337241, JOITYCKAIOIITUE aIbTePHATHBHbBIC
peLICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJCTh HABBIKAMHU TOJy4YeHHUs MHMOpMAIUU (HU3HUECKOTO COJCPKAHUS W3
WCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWUCK, AaHAaJW3,
CHUCTEMATH3AIMI0O W WHTEpHpeTanyio UHPOpPMAIMU Pa3IMYHbIX BUAOB U (hopMm
peACTaBICHHUs; OLICHUBATH JIOCTOBEPHOCTh MH(OPMAITUH; HCIIOJIb30BaTh CPEJICTBA
WH()OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOIIOJIeHUEM TpeOoBaHUM
APrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNS, PABOBHIX U
ATUYECKUX HOPM, HOpPM HHGOPMAIMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCTHI
bu3HUecKoro cofep>kaHus B pa3InYHBIX (hopmaTax ¢

y4€TOM HazHaueHUs HHGOPMAIIMH U 1IeJIEBON ayJIUTOPUHU, BBIOWpAsi ONTUMATIBLHYIO
(dbopMy npencTaBlIeHUs U BU3yaJlU3aliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJISATh OOUIEHWE Ha ypokax (U3MKM W BO BHE-YpOUHOM
NEeSTENBHOCTH;



pacno3HaBaTh MIPEANOCHUIKH KOH(QJIUKTHBIX ~ CUTyallUd W
CMAr4aTh

KOH(I)JII/IKTI)I; paBBépHYTO U JIOTHYHO H3JlaraTb CBOIO TOYKY 3pCHUHA C
HCIIOJIB30BaHHUECM

A3BIKOBBIX CpPEJICTB; MOHMMAaThb M HCIOJIb30BaTh NPEHMMYILIECTBA KOMAaHIHON H
WHJVMBUAYaAJIBHOU

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ yUETOM OOIINX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0ro 4i€Ha KOJIJICKTHBA, IIPUHUMATL LCJIN
COBMECTHOU ACATCIbHOCTH, OPIraHU30BbIBATb U KOOPANHHUPOBATDH IIGfICTBHfI o €€
JOCTHXKCHHNIO: COCTABJIATH IIJIaH I[GﬁCTBI/Iﬁ, pacipcaciiATe poJikd C y‘{éTOM MHEHUM
Y4aCTHHUKOB, O6CY>KI[aTI> PC3YJIbTAThI COBMECTHOM pa6OTI>I; OLICHHUBATh Ka4CCTBO
CBOCTO BKJIaJa N KaXKA0I'0 Y4aCTHHKAa KOMAaHIbI B

o0l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSAM; IpeajaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C MMO3UIIMH HOBU3HBI,

OpPUTHHAJIbBHOCTH, Hp&KTH‘ICCKOﬁ 3HAa4YUMOCTH, OCYHICCTBJIAThL ITO3UTUBHOC
CTPATCTHUUCCKOC ITOBCACHNC B PA3JIMIHBIX

CUTyalusx, IposABJIATh TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIKMATUBHBIM.

PeryasiTuBHbIC YyHUBeEpCcaJbHbIe YueOHbIe aeiictBus CaMoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIEATEIBHOCTh B 00IacTU
(U3MKM W AaCTPOHOMHHM, BBIABISATH NPOONEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJla4l; CAMOCTOATEIbHO COCTABJIATH IJIaH PEUICHUS! PACUETHBIX U
KAueCTBEHHBIX 3aJa4, IUJIaH BBINOJHEHUS NPAKTUYECKOH pabdoThl € Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TNpPEANOYTEHUM; /1aBaTh
OLICHKY HOBBIM CUTYaI[UsIM;

pactMpsITh paMKH YYEOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHIM;
JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTh 3a PEIICHUE; OIEHUBATh MPUOOPETEHHBIN OTBIT; CIIOCOOCTBOBATH
(GbopMUPOBAHUIO U TTPOSIBJICHUIO PYIUIIUUA B 00JACTH

(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B AEATECIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;
BJIAJIETh HAaBBIKAMH TTO3HABATEIIBHOW PEQIIEKCUU KaK  OCO3HAHMSI

COBEpILIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLUECCOB, HX PE3YyJIbTATOB H
OCHOBaHHII;
WCITOJIB30BATh IPUEMBI PehICKCUN TSl OLICHKH CUTYaIlUH, BHIOOpA BEPHOTO



pEeUICHUsA; YMCTh OLICHUBATh PUCKHN U CBOCBPCMCHHO IIPUHUMATh PCIICHUA 110 UX
CHWOKCHUIO; IPUHUMATDL MOTUBLI U aPI'YMCHTHI APYTUX IIPH daHAJIU3C PE3YyJIbTATOB

JESITeIbHOCTH; NPUHUMATh ceOs, MOHMMas CBOM HEJOCTAaTKH M JIOCTOMHCTBA;
IIPUHAMAaTh MOTHBBI W AapryMEHTBl JPYIMX IIpU AaHAJIM3€ PE3YIbTAaTOB
JESTeNIbHOCTH; MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mporiecce HOCTHKEHNS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI POTPaMMBbI IO
¢uszuke JUIsI  ypoOBHSA CpeaHero oOmiero o00pa3oBaHUS Y  OOyYarOIIUXCS
COBEpIICHCTBYETCS HMOIIMOHANBHBIHI WHTEIJICKT, Ipeanoararomun
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUSs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPABJICHHS PAa3BUTUSI COOCTBEHHOW AMOLIMOHAIBHOMN cephl,
OBITh YBEPEHHBIM B Ce€0€; CaMOPETYJIMPOBAHMS, BKIHOYAIOIIEIO CAMOKOHTPOJIb,
YMEHUE MpPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEIECHHUE, CIOCOOHOCTH
aJIalTUPOBATHCA K 3MOLMOHAJIBHBIM H3MEHEHHUSIM U TPOSIBISTh THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEM MOTHMBALMM, BKJIIOYAKOUIEH CTPEMIICHHE K
JOCTHKEHHUIO LEIH U YCIIEXY, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JECHCTBOBATh
MCXOJIA U3 CBOMX BO3MOYKHOCTEH; 3MIMATHH, BKIOYAIOLIEH CIOCOOHOCTh MOHUMATD
AMOIIMOHAJIBHOE COCTOSIHUE JPYIMX, YYUThIBaTh €ro NpH OCYLIECTBIECHUU
oO1IeHus1, CIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO; COLIMAIBHBIX HABBIKOB,
BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAaBaTh OTHOLLICHUS

C IPYTUMH JIIOJIbMH, 3a00TUTHCA, IPOSIBIISTH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K kxonmy oOyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HA TPUMEpPAX pPOJIb U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUM, B MPAKTUYECKOM EATEIIbHOCTH JIIOACH; YUYMUTHIBATh TI'PaHHUILIbI
NPUMEHEHHUS  M3YYEHHBIX  (PU3MYECKUX  MOJCJCH: MaTepuajabHas  TOYKa,
WHEpIMaIbHas CcHUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TENO, HACATBHBIN Tra3,
MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIJIEKTPUUECKUN
3aps IpU perieHuu GU3NUEeCKUX 3a/1a4;

pacno3HaBaTh (pU3MUYECKHE SIBJICHUS (IIPOIECCHI) M OOBSCHATh MX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NIPSMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE MaJIEHUE Tell, ABMKEHHUE MO OKPY>KHOCTU, MHEPLIMS, B3aUMOJICHCTBHUE
Ten, nuddys3usi, OpOYHOBCKOE NBIIKEHHE, CTPOCHHE KUIKOCTEH M TBEPABIX Tel,
n3MeHeHne 00bEéMa Ten MPHU HarpeBaHWM (OXJIAKIEHWHN), TETUIOBOE PaBHOBECHE,



WCMIApEeHHE, KOHJICHCAlUsl, IUIABJICHUE, KPUCTAJUIM3alMs, KUIICHHE, BIIAXXHOCTb
BO3/yXa, MOBBILICHUE JABJICHUS Ta3a IMPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXY MapaMeTpaMu COCTOSIHUS ra3a B M30MPOIIECCaX, DJICKTPU3ALMS TE,
B3aUMOJICICTBUE 3apAJIOB; OINMCHIBATH MEXAHWYECKOE JIBUKEHHUE, HCIOJIb3YS
du3ruecKre BEIMYUHBI: KOOPIUHATA, MTyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, Cujla, HMIYJbC TEJld, KHUHETUYECKAas JHEPrus, NOTECHUHATbHAs
SHEPrusi, MeXaHudeckas pabdoTa, MEXaHMYeCKas MOIIHOCTh; MPHU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3UYSCKUNM CMBICT HCIONB3YEMbIX BEIWUYHH, WX
0003HAYEHUsT M CIAUHUIIBI, HaxXOAWTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUUUHY C IPYTUMHU BEJIMUMHAMU; OMHUCHIBATh N3YUCHHBIE TEIJIOBBIC
CBOMCTBA TEJI Y TEIJIOBBIC SIBJICHUS, UCTIONL3Ys (PU3MUECKHE BETUUMHBI: JaBJICHUC
raza, TeMmIepaTypa, CpelIHssl KHUHETHYECKas HSHEPIrusi XaOTHUYECKOIro JBUKEHUS
MOJICKYJI, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSIS1 3HEprus, padora raza, kKo3pOUIMEHT NO0JIE3HOTO ACHCTBUS TEMIOBOIO
JBUTATENIA, TIPH ONHCAaHUW TPABUIBHO TPAKTOBAaTh (DU3UYECKUN  CMBICI
UCIIOIb3YEMBIX BEIMYMH, UX OOO3HAUYCHHS M EIWHUIIBI, HAXOIUTh (HOPMYIIBL,
CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAM; OMTUCHIBATH
M3YUYCHHBIE DJJICKTPUUYECKHE CBOMCTBA BEILECTBA U DJCKTPUUYECKUE SIBJIICHUS
(mporiecchl), UCHONB3Yysl  (U3UYECKUE  BEIMYMHBI:  DJIEKTPUUECKUU  3aps,
AJIEKTPUYECKOE T0JIe, HATPSHKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTECHIMAJIOB;
NPy ONHUCAHWUU TMPABUIBHO TPAKTOBaTh (PU3HMYECKUM CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHHMS W CIUHMIIBI, YKa3bIlBaThb (hOPMYJIbI, CBSI3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BEIWYMHY C JPYyrMMH BEIIMYMHAMH; aHAJIU3UPOBATH
(bU3UYECKHE TPOLIECCHI U SIBJICHUS, UCIOJB3Yys (DU3NUSCKUE 3aKOHBI M MPHUHITUIIBI:
3akoH BceMupHoro tarotenus, I, Il u III 3akonsl HproTOHA, 3aKOH COXpaHEHUA
MEXaHMUYECKON IHEPIruH, 3aKOH COXPAHEHUS] UMITYJIbCA, PUHIIUI CYNEPIO3UIUN
CUJI, TPUHIMII PABHOINPABUS HHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJICKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEIHEU
KHHETHYECKOW DHEPruu  TEIUIOBOTO JIBIDKCHUS MOJIEKYJ ¢  aOCOJIOTHOM
TEMIIEPATypoOil, TNEpBbIA  3aKOH  TEPMOJUHAMHKH, 3aKOH  COXpPAHEHUs
ANEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pasidyarh CJIOBECHYIO
bopMyIUPOBKY 3aKOHa, €0 MAaTEMaTUYECKOE BBIPAXKEHUE U YCJIOBHUs (TpaHUIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHSATH OCHOBHBIC MPUHITUIBI JEUCTBUS MAIIWH,
NpuOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iauyaTh YCIOBUS HUX 0€30MacHOTO
HCTOJIb30BaHUSI B TOBCEIHEBHOM KU3HHU; BBITOJIHATE  AKCIIEPUMEHTHI  TI0
UCCeOBaHUI0 (PU3UYECKUX SIBJICHUHN U

IPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHHWH, MPH 3TOM
dbopmynupoBath NpodaeMy/3a1ady U TUIIOTE3Y YU4eOHOT0 IKCIIEpUMEHTa, COOUPATH
YCTAaHOBKY W3  TPEIJIOKEHHOTO  O0OpYyIOBaHHS, TPOBOAUTH  OMBIT |
(dbopMynMpOBaTh BBIBOJBI, OCYIIECTBIATH MPSMbIE W KOCBEHHBIC HW3MEPCHHUS
(bu3HYeCcKNX BEIWYWH, MPU ITOM BBHIOMPATH ONTUMAJBHBIA CIIOCOO M3MEPEHUS U



HUCIIOJIB30BAaTh HN3BCCTHBIC METOObI OLCHKHA HOI’pGIHHOCTCfI HSMCPGHI/Iﬁ;
HCCIICIOBATL 3aBUCUMOCTH MCIKIY (1)I/I3I/I‘I€CKI/IMI/I BCINYMHAMU C

WCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUW, NPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(uKCHpOBaTh Pe3yabTaThl MOTYUYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH B BUJIC
Tabnui ¥ rpaduKoB, AeNaTh BBIBOJBI MO PE3yJbTaTaM HCCIIEIOBAHUS;, COONIOAATh
npaBmiia 6€30MacHOro TpyZa MPH MPOBEICHUU HCCIEA0BAHUN B paMKax y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-MCCIENOBATENbCKOM W TMPOEKTHOW JAESITEIBHOCTU C
UCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPaTOPHOrOo 00OPYAOBaHMS;
pemarb pacyéTHbIC 3a7aud C SIBHO 3a/JlaHHON (PU3MYECKOW MOJENBIO, HCIOIb3Ys
(u3nuecKre 3aKOHbI U IPHUHIIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/a4d BbIOMpAThH
(u3NuecKyr0 MOAENb, BBIIEHATH (PU3NYECKHE BEIUYUMHBI U (HOPMYJIBI,
HE0OXoAuMbIe AJid €€ pelleHus, MPOBOJUTHh PAcU€Thl U OLIEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HaueHUsl (PU3MUECKON BEIMUYMHBI, peulaThb KaueCTBEHHBIE 3a/1ayu:
BBICTPAaNBaTh JJOTUYECKH HEMPOTUBOPEUNBYIO LEMOUKY PACCYKACHUI ¢ OITOPOM Ha
M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBJICHUS;

UCIIOJIB30BaTh ~ NPH  pElIeHMH  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OpPMAIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
U TpEJCTaBICHUs y4eOHOM M Hay4YHO-TIOMYJIIpHOW MH(OpMAaLMU, MOJIyYEHHON U3
Pa3IMYHBbIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh MOIyYaeMyt0 HHPOPMAIHUIO;
MPUBOAMUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B

pa3BUTHE HAyKH, OOBSICHCHHE IIPOIIECCOB OKPYKAIOMIETO MHpa, B PA3BUTHC
TEXHUKA W TEXHOJIOTHH; HWCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA IO (U3UKE B
MOBCEIHCBHOM KW3HM JIsI oOecrieueHus: Oe30MacHOCTH TIpU  OOpaIlleHHH C
npuoopaMl M TEXHMYECKUMH YCTPOHMCTBAMH, IS COXpaHEHUs 370pOBbS M
COOJIFOICHUS HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKpY’KaroIeh cpejie; paborarh B
TPYIINE C BHIMOJHEHUEM PA3IMYHbIX COIMAIIBHBIX POJISH,

IUIAHUPOBaTh paboOTy TPYIIbI, palHOHAIBHO paclpeieNarTh O00S3aHHOCTU U
IJIAHAPOBATH JECATEIBHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHWBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 KkJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMECHHUIA:

JEMOHCTPUPOBATh HA TPUMEpPaX pPOJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUM, B TNPAKTUYECKOW ACATEIBHOCTU JIOAEH, LEJTOCTHOCTh U E€HUHCTBO
(¢u3nueckoil KapTUHBI MHPA; YYHUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYEHHBIX
bu3uYeCKNX MOJEJel: TOYCUHBIM SJCKTPUUECKUN 3apsij, Jyd CBETa, TOUYCUYHBIN
HWCTOYHMK CBETA, AJIEpHAs MOJIEIIb aTOMa, HYKJIOHHAs! MOJEb aTOMHOTO /1pa MpH
permeHnn PU3NYECKUX 3a7ad; paclo3HaBaTh (PU3MUYECKHE SBICHHS (IIPOIECCHI) H
OOBSACHATh WX HAa OCHOBE 3aKOHOB DJIEKTPOJAMHAMUKHA ¥ KBAaHTOBOW (DH3HKHU:
3JIEKTpUYECKasl IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE



JACHCTBUS TOKA, B3aMMOJCICTBHE MArHUTOB, OJJIEKTPOMArHUTHAs WHAYKILIUSA,
JEUCTBUE MATrHUTHOTO IOJISI Ha TPOBOJHUK C TOKOM M JBWXKYUIUMHCS 3apsi,
ANIEKTPOMATHUTHBIE KOJIeOaHUSI M BOJHBI, NPSIMOJIMHEWHOE paclpoCTpaHEHUE
CBETa, OTpaKeHHWeE, MpesromMiieHue, uHTepdepeHuns, AUGpaKius U HOJIPU3ALIUS
CBeTa, JIucIiepcusi cBeta, (ortodnekrpudeckuii 3GdexT (hoTodrddekr), cBeToBOE
JaBJIeHEe, BOZHUKHOBEHHUE JIMHEWYATOrO CIEKTpa aToMa BOJAOPOAA, €CTECTBEHHAs
U MCKYCCTBEHHAs PaJMOAKTUBHOCTH; OMHUCHIBATH M3YYCHHBIC CBOMCTBA BEIIECTBA
(omexTpuuecKue, MAarHuTHbIE, ONTHYECKHE, DJIEKTPUUYECKYI0 IMPOBOAUMOCTH
pPa3IMYHBIX Cpell) M JJICKTPOMATHUTHBIE SABJICHUS (TIPOLECCHI), HCHOIB3YS
(u3nyeckue BETUYMHBL: JJIEKTPUUYECKUN 3aps], CWIa TOKa, D3JIEKTPUUYECKOe
HalpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIEHHE,  PA3HOCTh  MOTEHIHAJIOB,
AIIEKTPOJBIDKYINAs CHJIa, pPadoTa TOKAa, WHAYKIMS MAarHUTHOTO TIOJNS, CHIIA
Awmmepa, cuna JlopeHna, UHAYKTUBHOCTh KAaTYIIKH, YHEPTHS AJIEKTPUUECKOTO U
MarHUTHOTO TOJIeH, MEPUOa M 4YacToTa KojiebaHWil B KOieOaTeIbHOM KOHTYpE,
3aps] U CWJIa TOKa B IPOLIECCE€ TaPMOHUYECKUX AIJIEKTPOMArHUTHBIX KOJICOAHWH,
(oKycHOE paccTOsSTHUE U ONTHUYECKas Cuja JIMH3bI, MPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PU3MUECKUNA CMBICI HUCHOJb3YEMbIX BEJIWYMH, WX OOO3HAu€HUs U
€/IMHULIbI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHUHY C
JIPYTUMU BEJTMYUHAMH,

ONKCHIBAaTh W3Y4YCHHBbIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3Ys
¢u3nyecKkue BEIMUYUHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI H
yacToTa CBETa, SHEPrusl U UMNYJIbC (POTOHA, Mepuo Modypacnaia, SHEPrus CBS3U
aTOMHBIX fJIep, TPH OMHCAHUM TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHMs] M €IWHUIbI, yKa3blBaThb (POPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (DM3MUECKYI0 BEIMYMHY C JPYTHMH BEIMYUHAMH,
BBIUMCIISITh 3HAYCHHE (PU3MYECKOW BEIMYMHBI, aHAIM3UPOBATH (U3HUYECKUE
MIPOLIECCHI U SIBJIICHUS, UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIMIGL: 3aKoH OMa,
3aKOHBI IMOCJIEJIOBATEILHOTO U MAPAJIEIBHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH
Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKLHH, 3aKOH NPSIMOJIMHENHOIO
pacnpoCcTpaHEHHs] CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa,
ypaBHeHue OiHmTeRHa Aia porodddexra, 3aKOH COXpaHEHHUS IHEPTUH, 3aKOH
COXPAaHEHHUs WMIYJIbCa, 3aKOH COXpPAaHEHHUS JJICKTPUYECKOTO 3apsia, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aKOH pajiMoakTUBHOTO pacrmaja,
IpyU ATOM pa3IuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIp@XEHHE M YyCJIoBUS (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH; OINPEACIAThH
HampaBlieHUE BEKTOpa MHAYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA

C TOKOM, CHJIbI AMnepa N CHUJIbI HopeHua; CTPOUTH H OIIHNCHIBATDH I/I306pa)K€HI/Ie,
CO31aBacMOC€ IIJIOCKHUM 3€PKaJIOM,

TOHKOH JIMH30M; BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIISOBAHUIO (DU3UIECKUX
SIBJICHUHN U



MPOIIECCOB C HCIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHHM: TPU STOM
dbopmynupoBath NpodaeMy/3a1ady U TUIIOTE3Y Y4eOHOTo IKCIIEpUMEHTa, COOUPATH
YCTAaHOBKY W3  TPEIJIOKEHHOTO  O0OpYyNOBaHHWS, TPOBOAHWTH  OMBIT |
(GOopMyITHUPOBATh BBIBOJBI, OCYIIECTBJIATH NPSIMBIE M KOCBEHHBIC HW3MEPCHHS
(bu3HYeCKNX BEIWYWH, MPU 3TOM BBIOMPATh ONTHUMAJIBHBIA CIIOCO0 M3MEPECHUS U
WCIIOJIB30BaTh  M3BECTHBIE  METOABI  OIEHKH TIOTPEIIHOCTEH  W3MEpPCHH;
MCCJIEIOBATh 3aBUCHUMOCTH (DU3WYECKUX BEIUMYHH C HCIOJIH30BAHUEM TPSIMBIX
W3MEPCHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJIbTATHI
MIOJTyYEHHOW 3aBUCHUMOCTH (M3MUYECKUX BEIWYUH B BUAC TAaONHIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO pe3yiibTaTaM UCCIEIOBaHMs; COOII0IaTh MpaBuiia 6€30MacHOTO
TpyJa TMpU TMPOBEACHUM HCCICAOBAHUM B paMKaxX Y4YeOHOro OIKCIEPUMEHTA,
y4eOHO-UCCIIeIOBATEeILCKOH W TPOCKTHOW NEATETLHOCTH C WCIOJb30BAHHEM
M3MEPUTEILHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 000PYIOBAHUS; PEIIaTh PacUETHHIE
3a/1a4M C SIBHO 3aJJaHHON (PU3MUecKoi MOJEINbIO, UCTIOJB3YS (PU3NUECKHE 3aKOHBI U
IPUHITUIIBI, HA OCHOBE aHajM3a YCJIOBHS 3aJayl BbIOMpATh (PU3NYECKYIO MO/IEb,
BBIICNIATh (PU3UUYECKHUE BEIMYMUHBI U (HOPMYJIbI, HEOOXOAUMBIEC NIl €€ pelIeHHUs,
IPOBOJUTh pacy€Thl MW OLEHUWBATh PEAIBHOCTh TIOJYYEHHOTO 3HAYCHUS
(bu3ryuecKoil BEIMYHUHBI; pellaTh Ka4eCTBEHHBIC 3aJjauM: BBHICTPAUBAThH JIOTUYECKU
HETIPOTHBOPEUYMBYIO IIETIOYKY PACCYKICHUW C OMOpPOM Ha HW3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIONB30BaTh  MpPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JJISl TTOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUU
Y TIPEACTaBICHUS y4eOHOM M HAyYHO-TIOMYJISIPHOW MH(POpPMAaLIUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJydYaeMyt0 MH(OPMAIIHIO;
OOBACHATH MPUHIUIBI JACUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIIOBUSL UX O€30MAaCHOrO HCIOJIb30BaHMUS B IOBCEAHEBHOM >KU3HU;
OPUBOJUTH MPHUMEPHl BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHUE IPOLIECCOB OKPYXAIOUIEr0 MHUpa, B pa3BUTHE
TEXHUKH M TEXHOJOTUH; HCIOJIb30BaTh TEOPETHYECKHE 3HaHMUS MO (U3HKE B
MOBCEIHEBHON KU3HM JUIsi oOecredeHuss O€30MacHOCTH TMpu OOpalieHuu ¢
npubopaMu M TEXHUYECKMMU YCTPOMCTBAMHM, JUIsl COXPAHEHHs 3J0POBbS U
COOJII0JIEHUS HOPM IKOJIOTMYECKOTO OBEACHUS B OKpY KalolIei cpelie; padboTaTh B
rpynne ¢ BBINOJHEHUEM pPa3jMYHbIX COLMAJIBHBIX POJIEH, MIIAHUPOBAaTh PaldOTy
IpyNIbl, PALUOHAIBHO PAaCHpelesTh 0053aHHOCTU U TJIAHUPOBATH JIEATEIbHOCTh
B HECTAHJAPTHBIX CHUTYyalHsX, aJE€KBAaTHO OLIEHMBATh BKJIAJ KaXIOrO W3
YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMaTpUBAEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMb1 Beero Kontposbubie | IIpakTHieckue | ogpasoBarenbHbie
padoThI padoThI pecypebi
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O 110 3HAHUA
bubnuorexa [JOK
11 ®u3rKa U METOJbl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Wroro mo paznmeny 2
Paznen 2. MEXAHUKA
21 c bu6anoreka LIOK
' Kunemarnia https://m.edsoo.ru/7f41bf72
29 7 bubmmoreka [IOK
' HAunamuka https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/Tf41bf72
Hroro o pasznery 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO JUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK

Teopun

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

3.2 OCHOBEI TEpMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. but6mmoreka [IOK
3.3 5 https:
da30BbIe IEPEXOIbI ttps://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
41 10 bubmnoreka IIOK
' JrekTpocTaTuia https://m.edsoo.ru/7f41bf72
ITocTostHHBIN dneKTpUYecKuid TOK. Toku B bubnmnoreka HOK
4.2 12 https:
pa3IMYHBIX cpellax ttps://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpossbie)
Ne ni/m NporpaMMb1 Beero KonrTpoabubie | IlpakTuuyeckue 00pa3oBaTe/bHBIE
padoThI padoThI pecypes
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
11 WHTYKIAS 1 1 3 https://m.edsoo.ru/7f41c97c
Htoro 1 0 pazaeny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro n o pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

4

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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Hroro 1 o pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnnoreka [HOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97¢c
5 bubmuorexa [JOK
4. Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
i c bu6mmorexa [IOK
. ATOMHOE PO https://m.edsoo.ru/7f41c97¢c
Uroro 1 o pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTP O®PU3UKU

bu6mmoreka [JOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢
Hroro n o pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 606 4 bu6mmorexa [IOK
' Obobmaiomee nosTopenne https://m.edsoo0.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
Ne T Hara uudposbie
w/n émMa ypoka Beero Konrpoasbnbie | IIpakTuyeckue n— oGpasoBaTeJabHbIe
padoThI padoThI pecypeb
®usuka — HayKa O IpUpoOJE.
bubnuorexa [IOK
1 Hayunbie meTonpl mo3HaHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Pomp  u wmecro  ¢usuku B

5 dbopMupoBaHUU COBPEMEHHOMU i Bbubmmoreka LIOK
HAay4yHOM  KapTUHBl  MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JIIOIEN
Mexanuveckoe JIBUJKEHHE.

3 OTHOCUTENBHOCTh ~ MEXaHUYECKOIO 1 Bu6nnorexa [IOK
nBwxeHus. llepemerenue, CKopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMEpHOE NpSIMOJIMHENHOE bu6muoreka [IOK

4 JIBIKEHNE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIUHENHOE bu6muoreka [JOK

S JBUKECHUE 1 https://m.edsoo.ru/ff0c372e

5 CBoOonmHoe  maneHue. Y CKOpeHUe L bubmmoreka [JOK

CcBOOOIHOTO MaIECHUS

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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KpuBonuHeliHOE NBUKEHUE.

but6mmoreka [IOK

7 JIBr>KeHHME MaTepuaabHOU TOYKH 110
https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunin oTHocuTenpHOCTH ["anues. but6mmoreka [IOK
NuepuunanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
Ilepssriit 3akoH HproToHa
Macca Tena. Cwna. IlpuHumn
9 cynepno3unuu cwi. Bropoil 3akoH bubmiorexa LIOK
. https://m.edsoo.ru/ffOc3be8
Hprorona s MaTepuaibHONM TOUKH
Tpernii 3akoH HeroToHa 1114 bu6nuorexa [IOK
10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro TiaroreHus. Cuna
11 Tsokectd.  llepBas  kocmmuueckas bubinorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOpPOCTH
Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [JOK
12 Tea https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koapduument tpenus.
bubnunorexa LIOK
13 Cuita conpOoTUBIICHHUS IPU JBUKEHUN
https://m.edsoo.ru/ff0c3f76
Tena B SKUJIKOCTH HJIN ra3e
[locTynarensHo€ U BpalareabHOE
1 JBUKEHHE a0COIIOTHO TBEPIOTO Tea. Bu6mmorexa [LIOK

Mowment cuibl. [lneyo cuiel. YciioBus
paBHOBECHS TBEPIOTO TENA

https://m.edsoo.ru/ff0c41a6
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15

NMiynsCc  MarepuanbHOM  TOYKH,
CUCTEMBl MaTEpUAJbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE IBUKEHUE

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

16

Pabora 1 MOIIIHOCTE CHJIBL.

Kunerndeckas sHeprusi MarepuaJlbHON
touku. Teopema 00 uU3MEHEHUHU
KMHETUYECKOW SHEPTUH

bubmunoreka IIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanbHas 3HEPrUsl.

bubmnoreka IIOK

[ToreHnmanpHasE  dHEPrUs  YIPYTro
nedopMupoBaHHON MIPYXUHBI.
[ToreHnuanbHas JHEPTUs Tea BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIE U HEMOTEHIIMAIbHBIE
cuibl. CBsi3b paboTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHEHHUEM
MEXaHHYECKON SHEPTHUH CUCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEpPIruu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota

«HccnenoBanne CBA3U pabOTHI CHIIBI C
N3MCHCHUCM MeXaHI/IquKOﬁ 3Hepr1/m
TeJa Ha  NpPUMEpPe  pacCTIKEHUs
PE3UHOBOIO KI'yTa»
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20

KonrponbHas pabGora mo Tteme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MIOJIOKCHHUS
MOJICKYJISIPHOKMHETUYECKOH TEOPHH.
bpoynoBckoe npmwxkenue. Juddys3us

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUSA YACTUL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostnHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa

u e€ usmepenue. Illkana remneparyp

Lenbcus

25

Uneanpueiii ra3 B MKT. OcHoBHOE
ypaBueHue MKT

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak Mepa
CpedHel KHHETUYECKOW DSHEpruu
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE

Memnneneesa-Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. I'a30BbIe 3aKOHBI
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JlaGopaTtopHnast pabora

«HccnenoBanue 3aBUCUMOCTH MEXKIY

28
napameTpamu COCTOSIHUS
Pa3peKEHHOT0 Ta3a»

29 H3onponeccel B uacaJIbHOM ra3e M HUX Bu6mmoteka [JOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0nI e€ n3meHnenus. KoangaectBo bubmmoreka LIOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJTbHOTO
rasa

31 B bu6anoreka LIOK

WABL TeIIonepenatn https://m.edsoo.ru/ff0c5c36
VnenbHast TEMIOEMKOCTh  BEIIECTBA.
32 KonmuaectBo TEIIOTHI npu bubmmorexa LIOK
o https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnuadaTHBIN TIpoliece

33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npupone. Bropoii 3akon Bubmorexa HOK

https://m.edso00.ru/ff0c6230
TEPMOJANHAMUKH
[Ipunnun nevictus u KI1J1 remnoBoit bubnunorexa LIOK
35 MAaIlINHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1/1
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DKoJIOrHu4YecKre mpooIeMbl

37
TEIJIOOHEPTreTUKU
38 O6o6marmuil  ypok «MoJexkyspHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
[TapooGpa3oBanre U KOHIEHCAITUA. bubnuoreka [IOK
40 VicniapeHue U KUICHHe https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEbHAS
41 BJIAJKHOCTh BO311yxa. HacheieHHbIi brbmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Ttemo. Kpucrammueckue u
42 amop¢HbIe Tena. AHM30TpONUS Bu6mmoreka LOK
CBOWCTB KpPHCTAJUIOB. Kunkue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHBIE MaTepHUAIIbI
[1naBneHue U KpuCTAIIA3AITHS.
43 Y enbHas TEIUIOTa IUIaBICHUS bubmorexa HOK
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
44 5 bubmuoreka [{OK
YPABHEHHUE TEILIOBOTO dananca https://m.edso0.ru/ff0c6820
OnexTpuzanus Tell. DIEKTPUUECKUM
45 3apsiA. JIBa BHIIa DJIEKTPUYECKUX brbmiorexa LIOK

3apsIoB

https://m.edsoo.ru/ff0c6bcc
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IIpoBoaHMKH, JUAIEKTPUKHA u

but6mmoreka [IOK

46 MIOJYMPOBOIHUKU. 3aKOH COXpPAaHCHUS
b P https://m.edsoo.ru/ff0c6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiictBue 3apsnoB. 3akoH
47 Kynona. TouyeuHblil 37€KTpUYECKUI Bubmorexa HOK
https://m.edsoo.ru/ff0c6ces
3aps
Hanps:k€HHOCTB 2JIEKTPUYECKOTO TOJIS.

48 IIpyHIHI Cyneprno3uImn bubnmnoreka [HOK
ANEKTPUUECKUX noJiel. JInaumn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun 35eKTpocTaTH4ecKoro

49 nojiss.  Ilorenmuan.  PasHOCTh Bubmmoreka LHOK

https://m.edsoo.ru/ffOc6f00
MOTEHIINAIOB
[IpoBOIHUKM ¥ [HUPJEKTPUKH B
50 ANEKTPOCTATUYECKOM noJie. Brbmorexa IIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 3 . K bubnmnoreka [JOK
JICKTPOCMKOCTE. ROHJCHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO Bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 JlaGoparopHast pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '

54 [IpyHIMT JOEHCTBUS W TIPUMEHEHHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOI'O
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anmapara,  CTPyMHOro  MpHHTEpa.
DneKTpocTaTUYecKast 3alluTa.

3azemyIeHHE SIEKTPONPUOOPOB

55

ONEKTPUYECKUH TOK, YCJIOBUSA €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

Cuna TOKa. Hanpsoxenue.
Comnpotusnenue. 3akon Oma st
y4JacTKa Lenu

56

ITocnemoBareabHOE, napajuiesibHOE,
CMEIIAaHHOE COEUHEHNE

npoBoaHukoB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS

PE3UCTOPOBY

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

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A7ist OTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

60

DNEeKTPUYECKUI TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX TyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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[TonmynpoBoAHUKH, WX COOCTBEHHAas U

61 IpUMecHass MIpoBoauMOCcTh. CBoiicTBa buGmuorexa LIOK
P P ' https://m.edsoo.ru/ff0c84ae

p—n-nepexona. [lonmynpoBogHUKOBBIE
puOOpbI
OJIEKTPpUYECKU TOK B pacTBopax H
pacIuiaBax 3J€KTPOJIUTOB. Bu6mmorexa [IIOK

62
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
ONeKTpUYeckKuii  TOK B rasax.
CamocTosATeNnbHbIN u Bu6nuorexa [OK

63 HECAMOCTOSATEIbHBIN pas3psn. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKkTprudecKue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE Bbubmmoreka LIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O06o06mmaromuit ypok bubnmnoreka [JOK

65 «DINEKTPOAMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «nektpocraruka. [locTostHHBIN Bbubnuorexa LIOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

&7 PesepBHblii YPOK. KoHnTtponbHas bu6muoreka [JOK

pabota 1o Teme "DIeKTpoIuHaMHuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHeIil ypok. O000IIarOmMu ypok

but6mmoreka [IOK

68 no temaM 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KITACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne T JlaTa ungposbie
eMa ypoka
o/ Ma yp Beero KonrtpoJsbnseie | IIpakTuyeckue u3yuenns o0pa3oBaTe/bHbIe
padoThI padoTshI pecypeb
ITocTostHHBIE MArHUTHI U UX
! B3auMoOJIeicTBHE. MarHuTHOE TOJIE. i Bubimorexa [IOK
Bekrop MarHuTHOM MHAYKUMU. JINHUK https://m.edsoo.ru/ff0c9778
MarHMTHON MHIIYKIIUU
MarauTHoe TION€  TPOBOJAHUKA C
) TokoM. OmbIT Dpcrena. 1 Bu6aroreka LIOK
B3aumoneiictBue NIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopaTtopHnast pabora «3yueHue 1 1 bubnuotexa [JOK
MarHuTHOTO I10JIs KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c8f6c
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JelictTBue  MarHMTHOrO  MOJII  Ha
MPOBOJHUK ¢ ToOKOM. Cuita Amrmepa.

JlaGopaTtopHnas pabota
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MArHUTHOTO TOJIS Ha
JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHILY.

Cwta Jlopenma. PaGoTa cutbl

Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ffOc9df4

OnekTpoMarouTHas HHAyKIus. [lotok
BEKTOpa MarHuTHOM uuaykuuu. IC

WHAYKIUH. 3aKOH JIEKTPOMArHUTHON
unaykun Papaznes

JlabGopaTopHas pabota
«HccnenoBanne SIBTICHUS
AIIEKTPOMATrHUTHOW WHIYKIIMH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIeHUE
camouHAykiuu. 3/1C caMOMHIyKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudyeckue yCTpOMCTBA U HUX
IIPUMEHEHHUE: ITOCTOSHHBIE MArHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOJBUIATED,
YCKOPUTENIM 3JIEMEHTapHBIX YaCTHIL,
WHIYKIUOHHAs I1eYb



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
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10

Ob6o6maromuit ~ ypok  «MaraHuTHoe
nose. DIEeKTPOMArHUTHAS MHIYKIHS)

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

11

KonTponbHast pabota mo  Teme
«Mar"uTHoe 10JI€E.

3JI€KTpOMaI‘ HUTHAaA UHOAYKIHA»

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

12

CBoOoHBIE MEXaHHYECKUE
koneOanus. ['apMoHuueckue
KoJIeOaHusI. VYpaBHeHHE
rapMOHHYECKUX KOJICOaHHH.

[IpeBpaiienue sHepruu

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

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha
HUTH OT JJTHHBI HUTH U MacChI TPy3a»

14

KonebarenbHbiii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHuTHbIE  KojieOaHMUsI B
UIealbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaJorus MeXJ1y MEXaHUYECKMMH U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bubanoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpaHEHHUsI SHEPTUU B UJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4
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16

IIpencraBienue 0 3aTyXaromux
KOJICOAHUSX. BrinyxaeHHbIe
MexaHn4yeckue KoneOanus. Pezonanc.
BeIHyX/IeHHBIE ~ 3JIEKTPOMarHUTHBIC
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennslii Tok. CUHYCOUJANbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICUCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIpousBoxactso,
nepegayda u norpedeHue
IIEKTPUYECKOU SHEPTUU

19

YcerporicTBo u MPAKTUYECKOE
IIPUMEHEHUE DIEKTPUUYECKOrO 3BOHKA,
reseparopa IIEPEMEHHOTO TOKa,
JIMHUM DJIEKTponepeaayd

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE IEKTPOIHEPTUH.

Kynbrypa ucnons3oBaHus

3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKHU3HU

21

MexaHnnueckue  BOJIHBI,  YCJIOBHS
pacnpoctpanenus. [lepuon. CxopocThb
pacnpocTpaHEeHUs] W JUIMHA BOJIHBIL.
[Toniepeunblie 1 MPOIOJIbHBIE BOIHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcca54
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3Byk. CkopocTh 3ByKa. I'poMKOCTh

bubnunorexa LIOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOMCTBA U cKOpoCTh. [llkana Brbmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[IpuHuunel  paguocBs3M U

24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonokauus
KonTponbHas padota «Konebanus u bubnmnorexka HOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHeitHOe  pacnmpocTpaHEHue

2% CBETa B OJJHOPOJIHOM cpeze. Bubimorexa LIOK
TodyeuydsIyi UICTOUYHHUK CBETA. _qu https://m.edsoo.ru/ff0cd350
CBeTa
Otpaxenue CBeTa. 3aKoHBI

27 oTpaxxeHusi cBera. lloctpoeHue bubmorexa IJOK

. https://m.edsoo.ru/ffOcd4e0

M300pakeHH B TNIOCKOM 3epKajie
[Ipenomnenue CBeTA. [Tonnoe

28 BHyTpeHHee oTpaxkenue. [IpeaenbHbii Butmorexa ITOK
yIoJ MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS

29 JlaGopatopHas pabora «3mepenue bubmuorexa [IOK

IMMOKa3aTeyid MPEJIOMIICHUA CTEKIIa»

https://m.edsoo.ru/ff0cd67a
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30

Jlunsel. Iloctpoenue u300pakeHuit B

nuH3e. Popmysia TOHKOM JIMH3HI.

VBenuueHue JINH3EI

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

31

Jlaboparopnass ~ pabota
«Uccnenosanue CBOICTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus cBera. ClI0KHBINA COCTaB
oenoro ceera. L[er. JlabopaTopHas
pabora «HaOmroneHue aucnepcuu
CBETa»

33

HNutepdepennus cBera. Judpakmms
cBeta. JludpakunoHHas peneéTka

bubnuorexa [JOK
https://m.edsoo.ru/ffOced22

34

HOHGpeqHOCTL CBETOBBIX BOJIH.

ITonsipusanus ceera

bubanoreka LIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npubOpPHI U YCTPOUCTBA U

YCJI0BUSA UX 0€30I1acHOrO MNPUMCHCHUA

36

rpaHI/IHLI NMPUMCHUMOCTH
KJIaCCUYECKOM MEXaHMKH. HOCTy.TIaTBI
crenuanbHON TCOpHUU
OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amensieHHue BPEMEHU M COKpalleHue
JUIMHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfad42
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OHeprus U UMILYJbC PEIATUBUCTCKON

but6mmoreka [IOK

38 yacTullbl. CBsI3b Macchl ¢ SHEPTUEH U
HMITYTCOM. DHEpIUs OKOS! https://m.edsoo.ru/ffOcfc68

39 KoHnTtponbhas pabora «OnrTuka. bubnuotexa [JOK
OCHOBBI CIEUATIBHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®oronsl. Popmyna Ilnanka. DHeprus bubnmnorexka HOK

40 U UMITYJIC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE u HCCIIeIOBaHUE

41 doTorddexra. OnbiTer A. T Bubnnorexa LIOK
o https://m.edsoo.ru/ffOcffc4

TOJIETOBA
3akonsl poTodrpdekra. YpaBHeHue
42 OitHmreitHa i poro3ddexra. Bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
Hasnenne cBera. OmbiTel I1. H.

43 JlebeneBa. XuMHUYECKOE NEHCTBUE brbmorexa [IOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHudyeckne yCTpoWCTBA U
MpaKTUYECKOe  TPUMCHCHHE:

44
($hOTOdIEMEHT, (dhoTonaruuk,

COJIHEUHast OaTapest, CBETOINO/
45 Pemenne 3agad mo TeMe «JIE€MEHTHI but6mmoreka [IOK

KBAHTOBOU OIITUKN

https://m.edsoo.ru/ff0d0302
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Mopens atoma TomcoHa. OnbITEI

bubnunorexa LIOK

46 Pesepdopna o paccesHuio o-yacTuil.
pdopx P H https://m.edsoo.ru/ff0d091a
IInanerapHas Mojenb aToma
47 - 5 but6mmoreka [IOK
OCTYIAThL Hopa https://m.edsoo.ru/ff0dOafa
Wznydyenne u morjomeHue (GPOTOHOB
bubmuorexa [JOK
48 IIpH [IEPEX0/I€ aToMa C OJJHOTO YPOBHS
N https://m.edsoo.ru/ff0dOafa
SHEPIruM Ha apyroil. Buasl criekTpos
49 BomnHoBEbIe cBolicTBa yacTull. BoIHEI bu6nuorexa [IOK
ne bpoiins. https://m.edsoo.ru/ff0d0ca8
KopmyckynsspHOBOJIHOBOM
Jyalii3M. CnoHTaHnHoe u
BBIHY)KJICHHOE U3JTy4YCHUE
OTKpbITHE PaTUOaKTUBHOCTU. ONBITHI G LOK
nOIMoTEKA
50 Pesepdopna no onpeneneHnro coctaBa
pbop P https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYEHUS
CaoiicTBa anbpa-, Oera-,
51 raMMau3Iy4eHusl. Bnusinue
PaIMOAKTUBHOCTH HA O KHUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
59 N3otonsl. Anbda-pacna. bu6muoreka [JOK

ONEKTPOHHBIN u MTO3UTPOHHBIN
Oerapacnan. 'amma-uznyyenue

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

53

DOHeprusi CBSI3M HYKJIOHOB B siJpe.
SlnepHble  peakuuwu. S nepHbiit
peaktop. [Ipobnemsbl, nepcrneKTUBHL,
SKOJIOTMYECKUE ACIEKThl SACPHOU
SHEPIreTHKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTojipl HabIIoeHUS U
PErUCTpaLMK 3JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®yHaameHTaabHbIe
B3aUMOJIEHCTBYS. ENMHCTBO
(u3nyecKol KapTUHBI MUPa»

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

55

Bupg 3Bé3gmoro Heba. CosBesnus,
HpKI/Ie 3Bé3)II>I, IIJTAaHETHI, UX BUIHUMOC
nBmkenue. ConHevHas: CUCTEMaA

56

COJ'IHI_IC. ConHeyHast aKTUBHOCTb.

HcTtounuk 3neprun ConHLa u 3BE371

57

3BE3AbI, X OCHOBHBIE
XapaKTePUCTHKH. 3BE3IBI TIIABHOU
MOCJIeI0BAaTeILHOCTH. BHYTpeHHEe
cTtpoeHnue 38€371. CoBpeMEeHHbIE
MPEJCTABICHUS O MPOUCXOKICHUU U
sposrornd CoJHIa U 3BE31

58

Muneunsiii [yt — Hama ['anaktuka.

IMonoxxenne n nBrmxenue ConHIa B
lamaktuke. Tamaktuku. YéEpHble
JBIPHI B SIIpaxX TaJIaKTUK



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

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.

Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

Kontponbnast pabota  «DJIeMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Ponb Qpusuku u
aCTpPOHOMUH B DKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIHAJIbHON U
ITHYECKOH cdepax  IeATCIBHOCTH
YelioBeKa

63

O6oOmatomuii ypok. Pors u mecto
(U3HUKN U aCTPOHOMHH B

COBPEMEHHOW Hay4YHOI KapTHHE MUpa

64

Ob6o6maromuit ypok. Posib

¢du3ndeckoil Teopun B GOpMUPOBAHUH
IIPEACTABICHUI 0 ¢buznyeckoi
KapTUHE MHUpa

65

O6o06maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM
pSAY COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX IIPEICTaBJICHUN
0 NpUpoAe




PesepBHBIi ypok. MarHutHoe 1noie.

66 1
DJNeKTpOMarHuTHasE UHYKITUS
PeszepBublit ypok. Ontuka. OCHOBBI
67 CHeIHaIbHOM Teopuu 1
OTHOCUTEJIBHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.
68 DNeMEHTBl aCTPOHOMUU U 1 Bubmoreia HOK
ACTPODH3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YYEHUKA

. Ousuka, 10 kmacc/ KacpsnoB B.A., OOmiectBo ¢ orpaHuueHHOU

OTBETCTBEHHOCTBIO «JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO

«IIpocBemenue»

. ®usuka, 11 kmacc/ KacbsiHoB B.A., OOmiectBo ¢ OrpaHMYeHHOU

OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. ba3oBblil ypoBeHb (aBTOp B.

A. KacbesHOB)

YMK «®Pu3uka. 10 knacc. ba3oBblil ypOBEHb»

1. ®duzuka. 10 «macc. ba3oBblii  ypoBeHb. YUYEOHHK C AJIEKTPOHHBIM

npuiioxeHueM (aBtop B. A. KacbsiHoB).

2. ®usuka. 10 knacc. ba3osblit ypoBens. MeTonuueckoe mocodue (aBrop B. A.

KacpsHoB).



3. ®uzuka. 10—11 xmaccel. bazoBbiit ypoBenb. Terpanp s 1abopaTOPHBIX

paboT (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4, ®uzuka. 10—11 xmaccel. ba3oBbeiii ypoBeHb. Komruiekt TeTpaaeit s
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. Junakruueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yakos).

YMK «®wuzuka. 11 kmacc. ba3oBslil ypoBEeHb»

1. ®duzuka. 11 «kmacc. ba3oBblii  ypoBeHb. YUYEOHHUK C AJIEKTPOHHBIM

npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 xnacc. ba3oBslit ypoBers. MeTonudeckoe mocodue (aBTop B. A.

KacpsHOB).

3. ®usuka. 10—11 xmaccel. ba3zoBelil ypoBeHb. TeTpaab sl 1aOOpaTOPHBIX

pabort (aBropsl B. A. KacesiHoB, B. A. KopoBun).

4, ®uzuka. 10—11 xnaccel. ba3oBbiii ypoBenb. Komrekt TeTpameit s

KOHTPOJBHBIX padoT (aBTopkl B. A. Kackanos, . B. Urpsiiios).

5. @usuka. 11 kimace. JlunakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakon).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETHU

HUHTEPHET

1 http://nsportal.ru - connanpHast ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B nkore.

3 http://festival.1september.ru/articles/ - pecTuBap nemarorndeckux uuei

«OTKPBITBINA YPOK».
4 http://www.fizika.ru/ - caiit ans yuureneid GU3NKHA U KX YICHUKOB.

5 http://www.physics.ru/ - matepuainsl o pU3MKe.
6 www . ege .edu.ru - madopmarmonnssiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomtekuus [{OPoB



