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T[TOACHUTEJIBHASA 3AIINCKA

IIporpamMma o ¢usnke 6a30BOTO YpOBHS Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHWs pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TPeOOBaHUM K pe3ynbTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTeNbHON MpPOrpaMMBbl,
npeacrasieHHbIX B @I'OC COO, a takxke ¢ yu€tom ¢enepanbHOi paboyeld mporpaMMbl BOCIIUTAHUS U
KOHIETIINKA TIperoAaBanus ydeOHoro mpenmera «@Du3mka» B 00pa30BaTENbHBIX OpPTaHH3AIMIX
Poccuiickoii denepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTEeIbHBIC POIPAMMBI.

CopnepxaHue nporpamMmbl 10 (QU3MKE HAaIpaBIeHO Ha (POpMUpPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa odyuatomuxcst 10—11 knaccos npu 00yueHnn ux GpU3NKe Ha 6a30BOM yPOBHE Ha OCHOBE CUCTEMHO-
JIesITeIbHOCTHOTO Tonmxoxa. lIporpamma mo ¢msuke coorBercTByeT TpeboBanmsm PI'OC COO k
TUIAHUPYEMBIM JIHYHOCTHBIM, NPEAMETHBIM M METalpeAMETHBIM pe3ylbTaraM OOydYeHHs, a TakKe
YUUTHIBAET HEOOXOAMMOCTh PEaM3allii MEXIPEIMETHBIX CBs3el (DU3MKH C €CTeCTBEeHHO-Hay4HBIMHU
yueOHbIMU TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIC LIENH M3y4YeHUS! (QU3HKH HA YPOBHE CPEIHErO
obmiero o0pa3oBaHuWs, IUTAHUPYEMbIE PE3yJbTaThl OCBOEHHA Kypca (M3MKU: JIMYHOCTHBIC,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[TporpaMma mo (u3MKe BKIIOYACT:

. IUTAaHUpyeMbIe PE3yJbTaThl OCBOCHHSI Kypca (QHU3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIE
IpeaMEeTHBIE Pe3yIbTaThl 10 rogaM o0ydYeHus;

. coJiepkanue yaeOHoro npeamera «Dusuka» 1o rojgaM 00ydeHus.

®dusnka Kak Hayka o Hambosiee oOMMX 3aKOHAX MPHUPOIBI, BHICTYIMAs B KadeCTBE Y4eOHOTO MpenMeTa B
HIKOJIe, BHOCUT CYUIECTBCHHBIH BKJAJ B CHUCTeMy 3HaHWUU 00 okpyxkatomem Mmupe. LIkompHBINH Kypc
GU3MKH — CHCTEMOOOpa3yIOMHUKA ISl E€CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEIMETOB, IOCKOIBKY
(u3MYECKUE 3aKOHBI JIeXKaT B OCHOBE IIPOIIECCOB W SBJCHMIM, HW3ydaeMbIX XHUMHUEH, OuoJioruei,
¢usndeckoii reorpadueii u actpoHoMuei. Micronb3oBaHe 1 aKTUBHOE ITPHUMEHEHUE PU3NISCKUX 3HAHUIMA
OTIpeZIeNIseT XapaKTep W Pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe 3HEePreTHKH, TPaHCIOpTa,
OCBOEHHMSI KOCMOCA, MOJIy4eHUsI HOBBIX MATEpHUANIOB C 3aJIaHHBIMU CBOMCTBaMM M Apyrux. M3ydenue
(hM3MKH BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUpa 00yJaroIiXCs,
B (OpMHpPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METOJI ITO3HAHHWS TPU BBINOJHCHHUM HMH YYEOHBIX
HCCIICIOBAHUI.

B ocHOBy kypca (u3nkm ais ypoBHS cpenHero oOmero o0pa3oBaHHs IOJOXKEH psii ujaei, KOTopble
MOYKHO paccMaTpUBaTh KaK MPUHIMIIBI €T0 TOCTPOCHUSI.

Hnest nenoctHocTH. B cOOTBETCTBUM C HEW Kypce SIBISIETCSI JIOTHUECKH 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuall M3 BCEX pPa3fesoB (HM3MKH, BKIOUAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOU
bu3ukn.

Wnes renepanuzanun. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (U3NKH 0ObeANHEH BOKPYT (PU3MUYECKHX
Teopuid. Beaymum B kypce siBisieTcss pOpMUPOBAHKE TIPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH,
BEILIECTBE U IIOJIE.

Nnesa rymanurapuzanuu. E€ peanuzanys NpeanonaraeT MCHOJAb30BAHME T'YMAHMTApHOrO MOTEHLHMana
¢u3nuecKkoll HayKH, OCMBICJICHHE CBS3M DPAa3BUTUS (HU3MKH C pa3BUTHEM OOIIECTBA, a TaKXkKe C
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH M 9KOJIOTUYECKIMH MTPOOIEMaMHu.



Wnes mpuknagHoi HampaBieHHOCTH. Kypc (u3uky mpenmoiiaraeT 3HAKOMCTBO C HIMPOKHUM KPYTOM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUH H3yIeHHBIX TEOPHI U 3aKOHOB.

Wnest skomoru3zanny peamu3yercs IMOCPEICTBOM BBEIEHHUS JJIEMEHTOB COIEPKAHHS, ITOCBSIIEHHBIX
JKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTUEM TCXHHMKH U TEXHOJIOTHH, a
TakKe 00CYXICHUS POOJIeM PaIlMOHAIBHOTO MPUPOIOTIOIH30BAHHS U IKOJIOTUIECKOM 0€30ITaCHOCTH.

CTepKHEBBIMH 3JICMEHTaMU Kypca (M3WKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs SBISIOTCS
¢usnyeckne Teopun ((HopMHUpOBaHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHA (PU3NIECKOH TEOPHH,
poiu pyHIaMEHTANBHBIX 32aKOHOB W MPHHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TIPUPOJIE, TPAHUTAX
MPUMEHUMOCTHU TSOPHIA, JIJISl ONTUCAHKSI €CTECTBCHHO-HAYYHBIX SBJICHUMN U MPOLIECCOB).

CucTeMHO-/IeATeNFHOCTHBIM MOAX0A B Kypce (PM3MKH pean3yeTcs Mpeae BCero 3a CuéT opraHu3aliu
9KCIEPUMEHTAILHON JesTenbHOCTH oOyvaromuxcs. /s 0Ga3oBoro ypoBHs Kypca (H3MKH — 3TO
UCIIOJIb30BaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPHUMEHTOB U Ja0OpaToOpHBIX padorT,
KOTOpbIe B mporpaMme no (pusnke oObeANHEHBI B OOLIHMI CIIMCOK YYEHHYECKUX MPAKTHYECKUX PadoT.
Boinenenne B yka3aHHOM IepedHe J1a0OpaTOpHBIX PadOT, MPOBOAMMBIX Ul KOHTPOJIA M OLICHKH,
OCYILECTBIISIETCSl YIaCTHUKaMHU 00pa30BaTeNbHOIO MPOoLecca UCXOAs U3 0COOEHHOCTE! MIIaHUPOBAHUS U
ocHamieHust kabuHera ¢(usuku. [Ipum sTOM obOecreumBaeTcsi OBJIaJeHHE OOYYAIOUIMMHUCS YMEHHUSMH
NPOBOJNUTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEMUYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bosnpiioe BHUMaHKUE YAETSIETCS PELICHUIO PAaCUETHBIX M KaueCTBEHHBIX 3a1adu. [Ipu 3ToM Ans pacu€THBIX
3a7a4 TPUOPHUTETOM SBIISIOTCS 3a/a4d C SIBHO 33JaHHOH (PU3MUECKONW MOJEIbIO, TO3BOJISIONINE
NPUMEHSATh M3Y4YEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3ziena Kypca, Tak U MHTErpUpYs
3HAHWS U3 Pa3HBIX pa3nenoB. /s kKadecTBEHHBIX 33124 IPHOPUTETOM SBIISIOTCS 3aJaHHsI HA OOBSCHEHUE
npoTekaHusi (pU3MYEeCKUX SIBJICHWH M TIPOLIECCOB B OKpYKalomIeH >KU3HH, TpeOyromue BbiOOpa
¢bu3nuecKoi MOAETH Uil CUTYallH PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBarmamMu GI'OC COO k mMarepHalbHO-TEXHUIECKOMY OOECIICUeHHI0 YIeOHOTO
nporecca 0a30BBI ypoBeHb Kypca (M3MKM Ha YpOBHE CpenHero oOmero oOpa3oBaHUS JOJDKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWMHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
IpPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIa. B kaOuHere (GU3MKM JODKHO OBITH HEOOXOIMMOE
naboparopHoe 00OpYZOBaHHE JJisi BBHIMOJHEHUs YKa3aHHBIX B TporpamMe Mo (PH3MKE YYEeHHYECKHX
HPaKTUYIECKUX paboT U AEMOHCTPAILIMOHHOE 000PYAOBaHHE.

JleMoHCTpalimoHHOe 000pyoBaHKEe (OPMHUPYETCS B COOTBETCTBHUM C TMPUHIIMIIOM MHHAMAIbHOU
JIOCTATOYHOCTH W 00ecIeurBaeT IMOCTAHOBKY NEPEYHCICHHBIX B IMporpaMMe MO (U3UKE KIIFOUEBBIX
JNEMOHCTpAalMi  JIIi  WCCIENOBAaHUS HM3Y4YaeMbIX SBIEHHA W TPOIECCOB, OMIMPHUYECKUX U
(GyHIAMEHTAJILHBIX 3aKOHOB, UX TEXHUUECKUX MPUMECHEHUH.

JlabopatopHoe oOOpyZOBaHHME Uil YYCHHYECKHX MpaKTHYeCKHX pabor dopmupyercs B BHIE
TEMaTUYeCKUX KOMIUICKTOB M OOecleunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIONIMXCA.
TemaTHuecKue KOMIUIEKTHI JIAOOPAaTOPHOTO 000pYIOBaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUY aHAJIOTOBBIX U IIU(QPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEILHBIX CUCTEM B
BUie U(PPOBBIX J1aOOPATOPHH.

OCHOBHBIMH LIEJISIMU H3Yy4eHUsI (PU3UKH B 001IIeM 00pa30BaHUU SIBIISIOTCSL:

. (opMupoBaHHE HMHTEpEca W CTPEMJICHHS OOYyYalomMXcsd K HAYYHOMY HW3YYEHHIO TPHUPOJIBI,
pa3BUTHE UX HHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



. pa3BUTHE TIPEICTABICHUH O HAYYHOM METOJIe IMO3HAHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHLCKOTO
OTHOIIEHUS K OKPY>KaIOIIUM SIBIICHUSIM;

. (hopMHpoBaHHE HAYYHOTO MUPOBO33PEHHA KaK Pe3ysIbTaTa U3YUYEeHUsI OCHOB CTPOCHHSI MATEPHH H
(GbyHAaMEHTaIbHBIX 3aKOHOB (PU3UKH;

. (hopmMupoBaHue yMEHUI OOBSICHSTH SIBICHUS C MCTIOIB30BAHUEM (PH3MUECKUX 3HAHWA W HAYIHBIX
JIOKa3aTeNbCTB;
. (hopMupoBaHue TpEeACTAaBICHHA O pONW (MUKW IS Pa3BUTHS JPYTHX ECTECTBEHHBIX HAayK,

TCXHHUKHU U TCXHOJIOTHIA.

HocTtmxenne 3TUX Ieneld o0ecriednBaeTCsl PelieHHeM CIEeTYIOIMNX 3aqad B Mpolecce M3ydeHus Kypca
(hU3MKH HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs:

. npuoOpeTeHre CUCTeMbl 3HaHWH 00 00mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIIOYAsT MEXaHUKY, MOJCKYJSIpHYIO (DU3UKY, BIEKTPOIWHAMUKY, KBAaHTOBYIO (H3UKYy U DIIEMEHTHI
acTpoU3NKH;

. (opMHpOBaHHE YMEHHH NPHUMEHSATh TEOPETHUECKHE 3HAHMA IS OOBSCHEHHMA (HU3MUECKUX
SIBJICHUH B IIPUPOEC U IS NPUHSTHS IPAKTHUECKUX PEILICHUH B IIOBCEIHEBHOMN KHU3HU;

. OCBOEHHE CIIOCOOOB pEIIeHHUs Pa3IMYHbIX 33724 C SBHO 3aJaHHOHN (hM3MUYECKON MOJEINbI0, 3a/1a4,
MOJIPa3yMEeBaIOIINX CAMOCTOSITEIILHOE CO3/IaHue (PU3UUSCKON MOICIH, aJICKBATHON YCIOBUSAM 3aJauH;

. [OHUMaHWEe (U3MYECKHX OCHOB M NPUHIMIIOB JCHCTBUS TEXHHUUYECKHX YCTPOHCTB U
TEXHOJIOTMUYECKUX MIPOLIECCOB, UX BIHUAHUS Ha OKPYKAIOIIYIO CPELY;

. OBJAZICHUE METOJaMH CaMOCTOSITEIFHOTO IUIAHHPOBAHUS W TPOBENCHUS  (PU3MYECKUX
OKCIICPUMECHTOB, aHAJIM3a U UHTCPIIPETALIUU I/IH(bOpMaHI/II/I, OIpeACICHUA AOCTOBCPHOCTU IMOJTYUYCHHOI'O
pe3ynbTaTa;

. CO3JIaHM€ YCJIOBUWA JUIsi Ppa3BUTHS YMEHUH IPOEKTHO-UCCIEA0BATEIBCKOM, TBOPYECKOU
JIEATETTbHOCTH.

Ha wuzyuenue ¢usuku (0a30BBI ypOBeHb) HA YPOBHE CpeJHET0 00Iero oOpazoBaHUs OTBOmUTCS 136
gacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezenro), B 11 kiracce — 68 yacoB (2 yaca B HEJIEIIO).

[Mpeanaraemelit B mporpamme 1o (GuU3uKe NepeueHb JJAOOPATOPHBIX U MPAKTHUYECKHUX PA0OOT SBISIETCS
PEKOMEH/IOBAaHHBIM, YUYUTEIb JeJacT BbIOOp MPOBEACHHUS JIAOOPATOPHBIX PAabOT M OMBITOB C YYETOM
WHIMBHIyJIbHBIX OCOOEHHOCTEH 00yJaroInuXcsl.

COJEPXXAHHME ObYYEHUA

10 KITACC

Pazgen 1. ®dusuka u METO/IbI HAYYHOT'O MO3HAHUS

®u3nka — HayKa o npupone. HayuHble MeToABl TO3HAHUS OKpYKaroulero Mupa. Poiib akcniepruMeHTa u
TEOPHH B POLIECCE O3HAHUS NPUPOIbl. DKCIEPUMEHT B (PU3HKE.



MogenupoBanue (GU3NYECKUX SIBICHUN W TporeccoB. Hayunwie rumore3sl. PU3WYECKHE 3aKOHBI H
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHITNIT COOTBETCTBUS.

Pomp m mecto ¢u3ukm B (HhOpMHUPOBAHWM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B MPAKTUIECKOU
JEATEeILHOCTH JIIOJICH.

JemoHcTpanuun

AHajoroBrle u HI/I(prBI)IC HU3MCPUTCIIBHBIC HpI/I60pI>I, KOMIIbIOTCPHBIC JATUNKHU.

Pasnen 2. Mexanunka
Tema 1. Kunemaruka

Mexannyeckoe JaBKeHHE. OTHOCUTENBHOCTh MEXaHMuUecKoro mABmkeHus. Cucrema oTcuéra.
TpaekTopus.

Ilepememienne, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHas CKOpPOCTb) M YCKOpPEHHE MaTepHalbHON
TOYKH, UX MIPOCKIMU Ha OCU CUCTeMbI KoopauHat. ClojkeHne NepeMeLeHNH U CI0KEeHHE CKOPOCTEH.

PaBHOMepHOE M PAaBHOYCKOPEHHOE NPsAMOJIMHEHHOEe ABWXeHHe. ['paduku 3aBUCHMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHUsI, IyTH U IIepEeMELICHUS] MaTepHUaIbHON TOUYKU OT BPEMEHHU.

CBo0OoHOE TTaieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

Kpusonuneitnoe apmxkenue. [IBimkeHrne MaTepHalbHOM TOUKU MO OKPYKHOCTH C IIOCTOSHHOM 110 MOJYJIIO
CKOPOCTBIO.  YTJOBas CKOpPOCTh, JIMHEHHass ckopoctb. llepmog w dacrora oOparmieHus.
LlenTpOoCcTpEeMUTEIIBHOE YCKOPEHHUE.

TexHUYecKHe yCTPOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIHIOMETpP, ABM)KEHUE CHApSAOB, LIETHBIE U
PEMEHHBIE TIEpeaauH.

JeMoHncTpanuu

Mopenb cucTeMBI OTCUETA, MINTFOCTPALUS KHHEMATHIECKUX XapaKTEPUCTHK JIBHKCHMSL.
[MpeoOpazoBanue ABMKEHUH C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AyXe U B pa3pesKEHHOM IIPOCTPAHCTBE.

Habmonenue nprxeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepeHne yckopeHusi CBOOOTHOTO MaJeHusl.

HampaBneHue CKOpOCTH NpU ABUKEHUU 110 OKPYKHOCTH.

YdeHudecKkuit SKCIIEpUMEHT, J1a00paTopHbIE PabOThI

N3y4eHne HepaBHOMEPHOTO JBM)KEHHUS C LIETBIO ONPEEICHU MTHOBEHHON CKOPOCTH.

I/ICCJ'ICI[OBaHI/IC COOTHOIIICHUA MCKAY IIYTAMU, HpOﬁ,[[CHHBIMH TCJIOM 3a IMOCJICAOBATCIBHBIC PABHBIC
MMPOMCIKYTKU BPEMCHU IIPU PaBHOYCKOPCHHOM ABUKCHUU C HaYaIbHOU CKOPOCTHIO, paBHOfI HYJIIO.

I/I3yquHe JABWXCHUS IapHKa B BSI3KOH KHUIKOCTH.



W3ydenre ABrkeHus Tena, OpOIIeHHOT0 TOPU3OHTAIBHO.
Tema 2. lunamMuka
IIpunnun otHOcuTenbHOCTH I 'anuned. [TepBriil 3akon HetoToHa. HepiinaibHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmmm cyneprmosurun cmit. Bropoit 3akoH HeloToHa aiisi MaTepraibHON TOYKH.
Tperuii 3akoH HeroTOHA [U1s1 MaTEPUAIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunsl Tpenus (mokos, ckonbxkeHus, kadeHus). Cuma tpenusi. Cyxoe Tpenue. Cuna TpeHHS
CKOJIBKEHUs ¥ cuia TpeHus nokos. Koaddumuent tpenus. Cuna comnpoTUBIEHUS IPY IBI)KEHUH TENA B
JKUAKOCTH WU Ta3e.

[ToctynarensHOe 1 BpamareabHOe ABIKEHUE a0COTIOTHO TBEPOTO Tea.
MOMEHT cuJIbl OTHOCUTENBHO OcH BpalleHus. [1nedo cuiibl. Y cinoBusi paBHOBECHUS TBEPIOTO TENA.

TexHudeckue yCTpOﬁCTBa U TPAKTUYCCKOC MNPHUMCHCHHEC: NOAIIMITHUKH, ABUIKCHUC HCKYCCTBCHHBIX
CITYTHUKOB.

JeMoHcTpanmu

SIBrieHrE MHEPIUU.

CpaBHEHHE MAacC B3aUMOJACUCTBYIOIIUX TEIL.

Bropoii 3axon HeroTona.

N3mepenue cui.

CroxeHue CHlL.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT J1eOpMaLny.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MAJICHUU.
CpaBHeHHE CHJT TPEHUS TTOKOS, KaYeHHS U CKOJIbKESHHUS.
VYcnoBus paBHOBecus TBEPAOro Tena. Bunel paBHOBECHS.
Y4eHnuecKuil 3KCIEPUMEHT, J1a00paTopHbIE PabOTHI
N3yuenne nBukeHus1 OpycKa 1o HaKIIOHHOH IIOCKOCTH.

Hccnenoranne 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE M PE3UHOBOM 00pasiie, OT HX
JnehopMaIum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO Tejla, UMEIOIET0 OCh BpalllEHUSI.
Tema 3. 3aKOHBI COXpaHEHUSI B MEXaHUKE

I/IMHy.]'IBC MaTepPIaJ'H:HOﬁ TOYKH (Tena), CUCTCMbI MAaTCpPpUAJIbHBIX TOYCK. I/IMHYJ'ILC CHJIBI 1 M3MCHCHHC
HUMITyJIbCa TEJ1a. 3akoH COXpaHCHUSA UMITYJIbCA. PeakTuBHOC JABHXXCHHC.



Pabora cribl. MOIIHOCTE CHITBI.
Kunerndeckas sHeprust MaTepraabHOU TOUKH. TeopemMa 00 N3MEHEHUH KUHETHYSCKOW DHEPTHU.

Ilorennmanpaas oHeprus. [loTeHmmanpHast SHEprus ympyro  AeQOPMHPOBAHHON  MPY>KWUHBL
[NoTeHnmanbHas SHEPTHs TeJIa BOJIM3H MTOBEPXHOCTH 3EMJIH.

[loTennuanpHbIC U HCIIOTCHIIMAJIBHBIC CHIIBI. CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHUJI C HW3MCHCHUCM
MEXaHUYECKOMI OHEPTHUHU CUCTEMBI TCIIL. 3akoH COXpaHCHUA MEXaHHUYECKOM OHCPTHH.

anyrﬂe " HCYIIPYTHUEC CTOJIKHOBCHU.

TexHUYecKHe yCTpOWCTBA W TPAKTUYECKOE MPHMEHEHHe: BOJOMET, KOMEp, NMPYKUHHBINA MHCTOJET,
JIBIKEHUE PaKeT.

JeMoHncTpanuu

3aKO0H COXpaHEHHS UMITYJIbCA.

PeakTuBHOC NBUKEHHE.

[epexon NOTEHIMATEHON SHEPTHU B KHHETHUECKYIO U 00OpaTHO.

Y4eHnUeCKni IKCTIEPUMEHT, JIa0OpaTOpHEBIE PabOTHI

N3yuyeHne aOCOIIOTHO HEYNIPYToro yaapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue CBsi3M pabOTBI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEpruu Tejla Ha TpuMepe
pacTsDKEHUS] pe3MHOBOTO XKTYTa.

Paznen 3. MonekynsipHas GU3UKa U TEPMOJHMHAMHUKA
Tema 1. OcHOBBI MONEKYIIPHO-KUHETHYECKON TEOPUHU

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KMHETHYECKONH TEOPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
newkenne. duddysus. Xapaktep ABIKEHHS W B3aMMOJACHCTBHS YacTUI] BelIecTBa. MOJIENN CTPOCHUS
ra3oB, )KMJIKOCTEH U TBEPABIX TeN U 0OBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyn. KonnuectBo Bemectsa. [locTtostHHas ABoraapo.

TemnoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKOH TeOpHUU U1eaIbHOTO rasa.
AOcomnroTHas TemIepaTypa Kak Mepa CpeqHell KMHETHYeCKOW SHEPrHH TEIUIOBOTO JIBM)KEHMS YaCTHI
raza. [llkama temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHune MenneneeBa—Knaneiipona. 3akoH
Hanbrona. M3ompoueccel B HI€adbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTsa. I'padudeckoe
HpeICTaBIEHHE H30IIPOLECCOB: H30TEPMA, N30X0pa, n300apa.

TexHHUECKHE YCTPOMCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.
HeMoHncTpannu

OnbITH, JOKa3bIBAIONINE JAHCKPETHOE CTPOCHUE BemlecTBa, (oTorpaduu MOJEKYNI OpPTaHUuYeCKHX
COEIUHEHUN.

OmnbiTel 110 1M GY3UHN KUAKOCTEN U ra30B.



Mopenb OpOyHOBCKOTO ABMKCHHUS.

Mogens onsita lllTepHa.

OMnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEXKMOIEKYISIPHOTO B3aNMOIEHCTBHS.
Monens, HILTIOCTPUPYIOIAs MPUPOAY AaBJIESHHS ra3a Ha CTEHKH COCY/a.

OIBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HICATBLHOIO Ta3a, U30MPOIIECCHI.
Y4eHHUECKUH 3KCIIEPUMEHT, JIA0OPaTOPHBIC PabOTHI

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATe Ha OCHOBE M3MepeHni 00bEMa KOMHATHI, JaBIICHUS U
TeMIIepaTyphl BO3Ayxa B HEil.

HUccnenoBanne 3aBUCHMOCTH MEXK]Ty TapaMeTPaMHU COCTOSIHUS Pa3pPEeIKSHHOTO Ta3a.
Tema 2. OCHOBHI TEPMOAMHAMUKH

TepmoanHamuueckas cucteMa. BHYTpeHHSSI DHEPTUsi TEPMOAMHAMHYECKONW CHCTEMBI M CIOCOOBI €&
n3MeHenus. KonmuectBo TemoTel M pabota. BHYTpeHHSS 3HEpPrusi OXHOATOMHOIO HIEAIbHOrO Tasa.
Buns! tenonepenadn: TEIIONPOBOAHOCTD, KOHBEKIIMS, U3IIyYeHHUE. Y ACIIbHAS TEIUNIOEMKOCTD BEILECTBA.
KonuuecTBo TEMIOTHI IPH TEIIONEPEaaYe.

[Monsitne 06 agmabatHOM mpornecce. [lepBblid 3aKOH TepMOAMHAMHKH. [IpMMeHEHHE MepBOro 3aKoHa
TEPMOIMHAMHUKHY K H30Mporieccam. I padudeckas nHTepIpeTaus paboTsI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPO/IC.

TemnoBeie MamuHbl. [TpUHIMITEI ASHCTBHUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHusl SHEPTHU B TEIUIOBBIX
MammHax. KoaddumueHnT monesnoro neficteust TermoBord mamuHbl. Lukn Kapro u ero xoaddumment
MOJIE3HOTO ACHCTBUS. DKOIOTHYECKUe MPOOIeMbl TEINIOIHEPT ETHKH.

Texauueckue yCTpOﬁCTBa " HIPAKTUYCCKOC IMPUMCHCHUC: NBUIATCJIb BHYTPCHHCTO CrOpaHus, OBITOBOM
XOJIOAUJIIbHUK, KOHIAUIIUOHED.

JeMoHcTpannu

W3MeHeHue BHYTpPEHHEH SHEPIUM Tejia MPH COBEPIICHHHM PAaOOTHI: BBUIET MPOOKH W3 OYTHUIKH IOJ
JIECTBUEM  CXKATOTO  BO3JyXa, HarpeBanue dSdupa B JaTyHHOH TpyOke nyTéM  TpeHUs
(BUICOIEMOHCTPAIIHS).

H3Menenue BHyTpeHHEH SHEPTUH (TeMIepaTyphl) Tela MMpH Terionepeaye.

OnbIT 10 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT ¢ BO3AYIIHEIM OTHHBOM).

Mojenu napoBoit TypOHHBI, TBUTATEN IS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JIBUTATEIs.
YdeHudecKkuii SKCIIEpUMEHT, J1a00paTopHbIE PabOThI

M3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. ArperaTHbie cOCTOSIHUSI BellecTBa. Pa3oBbIe MePeX0bl

[TapooOpa3oBanue 1 KoHjeHcalusA. Vcnapenue u kureHue. AOCOMIOTHAS W OTHOCHTEIbHAS BIaKHOCTh
BO3yxa. HaceimeHHbIH ap. Y ienbHas TEIoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KHITCHUS
OT JJaBJICHHUA.



Teépnoe temo. Kpucrammmdyeckne m amopdHBIE Tena. AHH30TPOIHS CBOWCTB KpUCTALIOB. JKumkwe
kpuctayuiel. CoBpeMeHHbIe MaTepuaibl. [InaBnenne m kpucTamTu3anus. Y IeNbHas TEIUIOTa IJIaBICHUS.
CyOnumarnus.

YpaBHEHHE TEIUIOBOrO OanaHca.

TexHUYecKre YCTpOICTBA W TMPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP W TCHUXPOMETpP, KalOpUMETP,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

JemoHcTpanuun

CBoiicTBa HACBILICHHBIX MIAPOB.

Kunenue npu NOHMXEHHOM JJaBICHUU.

CriocoOb1 n3MepeHust BIaKHOCTH.

Habmronenue HarpeBaHus 1 IJIaBJIEHUS KPUCTAIIIMUECKOTO BELLIECTBA.
JeMoHCTpalus KpUucTalIoB.

Y4eHuuecKkuil SKCIEPUMEHT, J1a00paToOpHbIE pabOTHI

N3mepeHne 0THOCUTEIBHOM BIAXKHOCTH BO3AyXA.

Paznen 4. DnexTpoanHaMuka
Tema 1. DnexTpocraTka

OneKTpu3auus Tel. OJeKTpuueckuid 3apsa. [IBa Buaa siaeKkTpuyeckux 3apsaoB. I[IpoBoaHukw,
JTUDJIEKTPUKH U MTOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsnos. 3akoH Kynona. TodeuHslil 35eKTpUUECKHAN 3apsii. DIEKTPUUYECKOE IOJIE.
Hanpsxk€HHOCTE  2JIeKTpUYECKOrO Mojs. IIpuHIMN Ccynepno3unmMM NIEKTpUYECKHX mnoneil. JIuaum
HaNPsKEHHOCTH JEKTPUIECKOTO MOJIS.

Pabota cun oanextpocratmdeckoro mons. Ilorennuman. PasHocte morenmmanoB. I[IpoBomgHMKM w©
JIUDIIEKTPUKH B 3JICKTPOCTATUIECKOM ToJIe. JuaekTpudeckas MpOHUIIAeMOCTb.

Onexrpoémkocts. KoHzmeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrus 3apsuKEHHOrO
KOHJIEHCaTOopa.

TexHndyeckue  ycTpoOHCTBA M MPAKTUYECKOE  NPUMEHEHHE:  DIEKTPOCKON,  IIEKTPOMETP,
UIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHHE JICKTPOIPHOOPOB, KOHIECHCATOP, KOMHPOBAIBHBIM ammapar,
CTPYHHBII IIPUHTED.

HeMoHncTpannu

Y CTpOoHWCTBO U MPUHLIMI JECHCTBUS DIEKTPOMETpA.
B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEII.
DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TE.

HpOBOZ[HI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.



DIIeKTpocTaTHIecKas 3aIluTa.
JIM3IIEKTPUKH B 3IEKTPOCTATUISCKOM TIOJIE.

3aBHCUMOCTh SHCKTpOéMKOCTI/I IUIOCKOI'0 KOHACHCATOpa OT IUIOMAaAu IIACTUH, PACCTOAHUA MEKAY HUMHA
u I[HSJ'IGKTpH‘lCCKOﬁ IMPOHUIIaCMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

YueHndecKui SKCIIEPUMEHT, JTabopaTOpHBIE PabOThI

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [TocTossHHBIN 35eKTpUUecKUi TOK. TOKH B pa3NIu4HBIX Cpeaax

DNEeKTpUYECKU TOK. YCIIOBHS CYIIECTBOBAaHHUS 3JIEKTpHUECKOro Toka. Mcrounwmkm toka. Cuia Toka.
ITIoCcTOSHHEBIN TOK.

Hampsioxenue. 3akon OMa A1 ydacTka IeTH.

OJIEKTPUYECKOE  CONPOTHUBICHHE. Y IEIbHOE  CONpOTHUBICHHE BewlecTtBa. llociemoBarenbHoe,
napajieabHoe, CMEIIAHHOE COEAUHEHNE IIPOBOAHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIeHna. MomHOCTE 3NEKTPHYECKOTO TOKA.

OIIEKTPOABIKYLIAsl CUja U BHYTPEHHEE COINPOTHUBICHHE HCTOYHUKA TOKAa. 3akoH Oma 1Jyid MHOJHOU
(3aMKHYTOH) 37eKTprudeckol nenu. Koporkoe 3aMbikaHue.

ONeKTpOHHas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBICHHS METAUIOB OT
Temneparypsl. CBepXIPOBOAUMOCTbD.

DIIEKTpUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[MonynpoBognrku. CoOCTBeHHass W TNPUMECHAas NPOBOAMMOCTh MHOIYHNPOBOAHUKOB. CBoiicTBa p—N-
nepexoza. [lonynpoBoJHUKOBEIE TPUOOPHI.

ONEKTPUYECKU TOK B PACTBOpPaxX M pacIUiaBaX 3JIEKTPOIHUTOB. ODJEKTPOIUTHYECKAs IUCCOIHAITHS.
DIEeKTPOIIH3.

DIEKTpUYECKUN TOK B razax. CaMOoCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psa. Monnusa. [1na3zma.

TexHHYecKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEOCTAT, HCTOUYHUKHU
TOKa, AJIEKTPOHArpeBaTeIbHbIe IPUOOPHI, AIEKTPOOCBETUTENBHBIE TPHOOPHI, TEPMOMETP COIIPOTHBIICHHS,
BaKyyMHBIH JIOJI, TEPMHUCTOPHI H (HOTOPE3UCTOPBI, TTOTYTIPOBOTHUKOBBINA MO/, TAIbBAHUKA.

JeMoHncTpanuu
W3mepenne cuibl TOKA U HANIPSKEHHUS.

3aBHUCHMOCTD COIIPOTUBJICHUSA MNUIMHAPUYCCKUX IIPOBOAHUKOB OT JUIMHBI, IUIOIIAJAW ITIOIEPEYHOIO
CCUCHUA U MaTCpuala.

CMmenranHoe COCIUHCHUC IIPOBOAHUKOB.

IIpsiMoe m3MepeHHe 3JeKTPOABMKYLIEH cuibl. KopoTkoe 3aMblkaHHE TaJIbBAHMYECKOIO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHUSI.



3aBHCHMOCTH CONPOTHUBIIEHHSI METAIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE AIIEKTPOIUTOB.

HckpoBoii pa3psia 1 IPpOBOAUMOCTb BO3AYyXa.

OOHOCTOPOHHSS MPOBOAUMOCTD AMOAA.

Y4eHHUYECKUH 3KCTIIEPUMEHT, JIaOOpaTOPHBIC PabOTHI

N3ydeHune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpOABIKYIIEH CHIIBI ICTOYHHUKA TOKA U €r0 BHYTPEHHETO COITPOTHUBICHHS.
Hab6monenue amekrponmsa.

MexmnpeaMeTHbIE CBS3HU

N3zyuenne kypca ¢u3uku 6a3oBoro ypoBHs B 10 kimacce OCymIeCTBISETCS ¢ YYETOM COJEpIKATEIbHBIX
MEXKITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuKy, OMOIOTHH, XMMUH, FeoTpaduu 1 TEXHOJIOTHU.

MexnpenMeTHBIE TIOHSITHSI, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHMS: SIBJICHUE, HAYYHBIN
¢akr, rumoresa, (uznUecKas BENWYNHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIIEPHUMEHT, MOJCIHPOBaHUE,
MOJIeJTh, U3MEPECHHE.

Maremartnka: pemieHrne CUCTEMBI YpaBHEHUH, TnHelHHas QyHKIus, mapadona, runepOoia, uX rpaQuku 1
CBOWCTBa, TPUTOHOMETPUYECKHE (QYHKIMHU: CHHYC, KOCHHYC, TaHTEHC, KOTaHTeHC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMK Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

Buonorus: MexaHuWdeckoe IBW)KEHHE B JKMBOW mpupone, muddysus, ocMoc, TEIMIO0OMEH KHUBBIX
OpraHM3MOB (BHIBI TEIUIONEPEAAYH, TETZIOBOE PAaBHOBECHE), HIICKTPHUYECCKUE SBICHHS B )KHBOH PHPOJIE.

XUMUS: JUCKPETHOC CTPOCHHE BCHIECTBA, CTPOCHUE ATOMOB MW MOJICKYJI, MOJIb BCUICCTBA, MOJIApHasA
Macca, TCIIJIOBBIC CBOICTBa TBép,Z[I:IX TCI, )KHZ[KOCTGﬁ " Tra3oB, JSJICKTPUYCCKUC CBOICTBA METAaJIIIOB,
QJICKTPOJIMTUYCCKAA AUCCOoOIMalys, rajilbBaHUKaA.

I'eorpadusi: BIaXXHOCTH BO3YyXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeoOpa3zoBaHUE JBIKEHUH C HMCIOIB30BAHUEM MEXAHM3MOB, YUE€T TPEHHsS B TEXHUKE,
NOJIINIIHUKY, WCIOJNb30BaHUE 3aKOHA COXPAHEHHUS MMILYJIbCa B TEXHUKE (pakera, BOOOMET U ApYrHe),
JBUTaTeNlb BHYTPEHHETO CroOpaHus, TMapoBas TypOWHA, OBITOBOH XOJIOMWIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH NOJIYYEHHs COBPEMEHHBIX MAaTEpUAJOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
JJNIEKTPOCTATHUYUECKAs  3alWTa, 3a3eMJICHHE OJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MpPHHTEP,
AJIEKTpOHArpeBaTeNbHbIE TPUOOPHI, AIMEKTPOOCBETHTENILHBIE PHOOPHI, TAIbBAHHKA.

11 KJIACC

Paznen 4. DnexTpoauHaMHUKa

Tewma 3. MarautHoe mosie. DJIeKTpOMarHUTHAS MHIYKITUSI



IloctosiHHbie MarHuThl. B3auMoeicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mnoJie. BeKTop MarHuTHOU
UHAYKIUHU. [I[pUHIUT CyTeprio3uIuu MarHUTHBIX osiei. JIuHuu MarHuTHOM MHAYKUWU. KapTrHa TuHuit
MAarHUTHOM MHIYKIIUHU TOJISI TOCTOSIHHBIX MarHUTOB.

MaruuTHoe moJe MOpPOBOAHMKA C TokoM. KapThHa JWMHUI MHAYKIMM MAarHATHOTO TOJA JJIMHHOIO
MPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KATYIIKM ¢ TOKOM. OmBIT Dpcresa.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIpaBIICHHE.

Cuna JlopeHnia, €€ MOAyJIb U HampaBiicHUE. [|BHKEHUE 3apsHKCHHOM YaCTHIIBI B OJTHOPOTHOM MAarHUTHOM
noste. Pabora crer Jlopentia.

SlBneHue 3MEeKTPOMAarHUTHOW HMHIYKUUU. [IO0TOK BekTOpa MarHUTHOW HMHIYKIUHU. DIEKTPOABIKYIIAs
CHJIa MHAYKIWHU. 3aKOH JIEKTPOMAarHUTHON nHAYKmnu Papazes.

BI/IXpeBOG QJICKTPUYCCKOC TII0JIC. BJIGKTpOILBI/DKy'HIaﬂ Chjla MHAYKIUMHW B HNPOBOAHUKE, ABWIKYIICMCI
IMOCTYMATEJIbHO B OTHOPOJAHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIIa CAMOUHTYKITHH.
9H€pI‘I/Iﬂ MAaraouTHOIO IOJIA KaTyIIKU C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOfICTBa U TPAKTUYCCKOC MNPHUMCHCHHUEC: IMOCTOAHHBLIC MArHuThbl, 3JICKTPOMArHWTHI,
SJICKTPOABUTATEIIb, YCKOPUTEIIN SJICMCHTAPHBIX YaCTUIl, MTHAYKIIUOHHAA I1€Yb.

HeMoHcTpanuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.
JluHuY MHAYKUMKY MAarHUTHOTO THOJISL.
B3aumoneiicTBrEe 1BYX TPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.
SBneHue 3MeKTPOMarHuTHON MHAYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTH DIIEKTPOABIDKYIIECH CHITBI MHIYKITUHA OT CKOPOCTH H3MEHEHHUSI MAarHUTHOTO TIOTOKA.
SBneHue caMOMHIYKLIUU.

Y4eHU4YeCKUil SKCIIEPUMEHT, 1Ta00paToOpHbIe PabOTHI
N3ydyenne MarHuTHOTO TIOJIST KATYIIIKA C TOKOM.

I/ICCJ'IC,Z[OBaHI/Ie I[eﬁCTBHH MOCTOSAHHOI'O MariuTta Ha paMKy C TOKOM.



Hccnenoanue sIBICHUS 3JICKTPOMArHUTHON HHIYKITHHA.

Paznen 5. Konebanus 1 BOJTHBI
Tema 1. MexaHndecKue U 3JIEKTPOMATrHUTHBIC KOJICOAHMS

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYeCKUe KoneOanus. ["apmMonnueckue konebanus. llepuon,
4acToTa, aMIUTUTyAa U (aza xonedbanuit. [IpykuHHBIN MasTHUK. MaTeMaTHUeCKUii MasTHUK. Y paBHEHHE
rapMOHHYECKUX KojeOanuii. [IpeBparieHre 3Heprun npu rapMOHUYECKUX KOJICOAHUSX.

KonebatenbHbli KOHTYD. CBO6OI[HI>I€ SJICKTPOMAIrHUTHBIC KojicOaHusl B nacajbHOM KoJIe0aTeILHOM
KOHTYpE. Amnagorus MEXAY MEXaHUYECKUMU U DJICKTPOMAarHUTHBIMHA KOJIeOaHHSAMU. CDopMyna Tomcona.
3akoH COXpaHCHHA SHCPIvU B UJACAJIbHOM KoJIe0aTeIEHOM KOHTYpEC.

[IpencraBnenne o 3aTyxamomux KojeOaHUsSX. BBIHYXIeHHBIE MeXaHHMYecKrne KoiebaHus. Pe3oHaHc.
BBIHY X ICHHBIC JICKTPOMArHUTHBIC KOJICOaHMsI.

Ilepemennsiil Tok. CHHYyCOUJAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JieficTByIOIIee 3HAUEHUE CUIIBI TOKA U HANIPSHKEHUS.

Tpancdopmarop. IIpousBoacTso, nmepenada M MOTPeOICHUE IEKTPUUECKOH SHEPrHU. DKOIOTHUECKHE
PUCKH MU MPOU3BOJICTBE EKTpo3Hepruu. KynpTypa UCHIOIB30BaHMS 3JIEKTPOIHEPTHH B TIOBCETHEBHON
JKU3HHU.

TexHHueckre yCTpoHcTBA M NPAKTUUECKOE IPUMEHEHHE: JIIEKTPUYECKUIl 3BOHOK, TI'€HEpaTop
NIEPEMEHHOTO TOKa, JINHUH 3JIEKTpoIiepeaad.

HeMoHcTpanuu

HccnenoBanre napaMeTpoB KojiebaTeabHON cUCTEMBI (TIPYKUHHBIN HIIM MaTeMaTH4YeCKUH MasiTHUK).
HabGiroeHue 3aTyxaronmx KoJieOaH .

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habmonenue pe3oHanca.

CB00OO/IHBIC 3TICKTPOMATHUTHBIE KOJIEOaHUSI.

OcumsumorpaMmbl  (3aBUCUMOCTH CHJIBI TOKAa M HAMPSHKEHUS OT BPEMEHM) JUISL DJIEKTPOMATHUTHBIX
KOJ€eOaHuil.

Pe3onanc npu nocneaoBaTeNIbHOM COeIMHEHNH PE3UCTOPa, KaTyIlIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.
Mopenb TUHUM JIEKTpOoTIepeIadH.

Y4eHNYEeCKHH IKCIIEPUMEHT, JIA00paTOPHbIE PadOTHI

HccrenoBanne 3aBUCHMOCTH MEPHOJIa MaJIbIX KoJieOaHMid Tpy3a Ha HUTU OT JUTHHBI HUTH M MaccChl rpy3a.

Hccnenoranue mepeMEeHHOr0 TOKa B IIEMTH M3 MOCISI0BATEbHO COSTUHEHHBIX KOHIEHCATOPA, KATYIIIKH U
pesucTopa.

Tema 2. MexaHW4YeCKHE U AJIEKTPOMArHUTHBIE BOJHBI



MexaHnyeckue BOJIHBI, yciaoBUs pacmpocTpaHeHus. llepumon. CkopocTh pacmpocTpaHeHHS U JUIMHA
BOIHBI. [lomepeuHslie U IpoI0JIbHEIe BOMHBL. HTepdepeHnus u qudpakims MeXaHHISCKHX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMArHUTHHIC BOJHBL. YCJIOBUS H3IyYCHHUS HJICKTPOMATHUTHBIX BOJH. B3amMHas opueHTanus
BekTopoB E, B, V B smekTpomarauTHON BoyHEe. CBOMCTBA 3JCKTPOMATHUTHBIX BOJH: OTpPaKCHHE,
npenoMiieHue, oisipusanus, audpakuus, uarepdepeniyst. CKOPOCTh AEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTPOMarHUTHBIX BOJH. IIppuMeHeHe 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHune! panuocBssy U TeneBuaeHus. Pagnonokarus.
ONEeKTPOMarHuTHOE 3arpsA3HEHUE OKPYKaIOLIEN cpeibl.

TexHrn4Yeckre ycTpOWCTBa M MPaKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JUAarHOCTHKA B TEXHUKE W MEOUIIMHE, pajnap, paJuonpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-
neyb.

HeMoHcTpaunu

O0pa3oBaHue U PaCIIPOCTPAHECHUE MONIEPEYHBIX U TPOIOJIbHBIX BOJIH.

Konebmrommeecs Te10 Kak HCTOUYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHnn u tuppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30oHaHC.

HaGmroenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIDIHTYIOM W YaCTOTON KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, IPEIIOMIICHHE, TTOSIPU3ALUS, TU(PPaKIIHS,
uHTep(EepeHIINA.

Tema 3. OnTuka

I'eomeTpuueckas onrtuka. [IpsMonuHelHOe paclpoCTpaHEHUE CBETa B OJHOPOAHOW cpene. JIyu crera.
ToueyHbIif HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre n300pakeHHi B TNIOCKOM 3€pKalie.

[IpenomiieHre cBeTa. 3aKOHBI NPEIOMJICHHS CBETa. AOCOJIOTHBIN ToOKa3aTelb npeiomiieHus. [lonHoe
BHyTpeHHee oTpaxkeHue. [IpeenbHbIN Yyroil MOJHOTO BHYTPEHHETO OTPaXKEHMSL.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro csera. LgerT.

Cobwuparomuie u paccenBaroniie TUH3BL ToHkas nuH3a. DOKYCHOE pPAcCTOSHHE W ONTHYECKas CHIa
TOHKOM JnH3bI. [locTpoeHune n3o0pakeHnil B COOMPAOIIMX U PaCCEHBAOIINX JIMH3ax. Dopmysia TOHKOH
JUH3BL. YBEJIMYEHUE, 1aBaeMOe JTUH3011.

Hpenenm MNPpUMCHHUMOCTH FeOMeT’pI/I‘lCCKOﬁ OIITHKH.

BonnoBass ontuka. Muatepdepenuns cBera. KorepeHTHble HCTOYHUKH. YCIIOBUS HaOJIOACHUS
MakCUMyMOB M MUHHMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.



Huobpakius ceeta. JudpakiuoHHas peméTka. YCIOBUE HAOJIOACHHUS TIJIABHBIX MAaKCHMYMOB IIpU
MaJIeHU MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PAKITMOHHYIO PEMIETKY.

Tlonapuzanus cBera.

TexHUYeCKHEe yCTPOWCTBA M MPAKTHUYECKOE IMPUMEHEHHWE: OYKH, Jyma, (oTroammapar, MpOCKIIMOHHBIN
amnmapat, MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEHIETKA, TIOSPOHI.

JeMoHncTpanuu

[IpsMonuHeliHOE pacpocTpaHEHUE, OTPasKeHHE U IpejoMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.
IlonHoe BHyTpeHHEE OTpakeHue. Moiens CBETOBOA.
HccnmenoBanne CBOMCTB H300payKCHHIA B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

HaGmronenue nntepdepeHnuy crera.

HabGmronenune mudpakmnum ceera.

HabGmronenue mucnepcuu cBera.

Ilomyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[lomydeHne criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.
Habmronenue monsipu3aum cBera.

Y4eHuuecKkuit SKCIEPUMEHT, 1a00paTOpHbIE PabOThI
N3mepenue nokazaTesns MpeaoMIIeHHs CTeKIa.
HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

HabGnronenue mucnepcuu ceera.

Paznen 6. OcHOBBI cielMaIbHON TEOPUHU OTHOCUTEIHHOCTH

I'pannnpl  TPUMEHUMOCTH  KJIAaCCHYECKOW  MeXaHuku. llocTymarel  CIlelMaIbHOM — Teopuu
OTHOCUTEIHFHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMme, IMPHUHIIUI OTHOCHUTEIHLHOCTH
OWHIITEHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMeIJICHUE BPEMEHH U COKPAITICHHE JITHHBL.
OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBsI3b MaccChl C BHCPFI/Ieﬁ U UMITYJIbCOM peHﬂTI/IBI/ICTCKOﬁ qaCTHUIbI. SHCPFHH IIOKOA.

Paznmen 7. KBanToBas ¢uznka

Tema 1. DneMeHTHI KBAHTOBOU ONTHUKHU



®doronsl. Dopmyiia [Tnanka cBsa3u s3HEprun (HOTOHA C €r0 YaCTOTON. DHEPrus U UMITYJIbC (OTOHA.

OtkpeiTue U uccnenoanue Goroddpdexra. OnbiTel A. I'. Ctonerosa. 3akonsl hoTtodaddexra. YpaBaeHue
Ovamretina ;i porodddekra. «Kpacuas rpanumay Gorodddekra.

Hasnenue ceera. Onbite [1. H. JIeGenena.
XUMHYECKOE JIEUCTBUE CBETA.

TexHndeckre yCTpOHCTBa M NpPaKTHYECKOe TpPUMEHEHHe: (POTodneMeHT, (OTOAATUHK, COJTHEUHAs
Oarapesi, CBETOJHOI.

JemoHcTpanuun

D010 eKT Ha yCTaHOBKE C IMHKOBOW TIACTHHOM.
HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.
Cseroauon.

Conneunast OaTtapest.

Tema 2. CtpoeHue atoma

Monenb aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -dactuil. [lmaHerapHas MOJelb aToMa.
[Moctynater bopa. U3nydenne u normomieHne (GOTOHOB MPH MIEPEXO0JIE aTOMa C OJHOTO YPOBHS HEPTHUU
Ha pyroi. Buzasl ciektpoB. CrieKTp ypOBHEH 3HEPTHUH aTOMa BOJOPO/Ia.

BonHoBeie cBoiicTBa yactull. Bonuel ne bpoitns. KopnyckyasipHO-BOIHOBOU Ayaau3M.
CronTa"HHoe u BBIHYXXJICHHOC U3JIyYCHUC.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CICKTPadbHBIA aHaU3 (CIEKTPOCKOMN), ja3ep,
KBaHTOBBIA KOMIIBIOTED.

JeMoHncTpanuu

Monens onbiTa Pesepdopaa.

Omnpe/eneHre AITUHBI BOJHBI JIa3epa.

HaOimroneHue muHeHYaThIX CIICKTPOB U3JTYUYCHUS.
Jlazep.

Y4eHnueCKni IKCIIEPUMEHT, JIa0OpaTOpHEBIE PabOTHI
Habroienue muHeyaToro CrexTpa.

Tema 3. AToMHOE SITPO

9KCHepI/IMeHTBI, JOKa3bIBaOIHE CJIOXKHOCTb CTPOCHUA s1apa. OTKpBITI/Ie PaaOaKTUBHOCTH. OnBITH
Pesepdopna mo ompeneneHnio cocTaBa paaroakTHBHOTO m3nydeHus. CBoiicTBa anbda-, OeTa-, ramma-
u3nydeHus. BrnusHue paioakKTUBHOCTU Ha KUBBIE OPraHU3MBL.

OtkpeiTHe TporoHa W HeWTpoHa. Hyxnonnas mogens simpa ['eiizenOepra—lMBanenko. 3apsn sizmpa.
MaccoBoe uncno siapa. M3oTomnsl.



Anbda-pacnan. DJICKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacnan. ['aMmma-uziydeHue. 3aKOH pagriOaKTHBHOIO
pacmana.

OHeprust CBsA3U HyKJIOHOB B siipe. Slnepubie cuibl. JledexT Maccesl sapa.
S nepusle peakuuu. JleneHue u CUHTES siEp.

Anepubiii  peaktop. Tepmosimepusiii cuHTe3. [IpoOneMbl W TEPCHEKTHUBBI SAEPHONH HDHEPrETHKH.
OKOJIOTHYECKHE acCTIEKTHI sIIEPHOM SHEPTreTHKH.

OneMeHTapHbie YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTo/1p1 HAOTIOASHUS ¥ PETUCTPAINH AIEMEHTaPHBIX YaCTHI.
dyHIaMeHTaIbHBIE B3aUMOeicTBHsL. ENMHCTBO (hr3uueckoit KapTHHBI MHpa.

TexHUYeCKHEe YCTPOWMCTBA M TPAKTUYECKOE NPUMEHECHUE: JIO3UMETp, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHas 6oMoa.

JeMoHncTpanuu
CuéTurK NOHU3UPYIOIINX YACTHII.
Y4eHnUeCKni IKCTIEPUMEHT, JIa0OpaTOpHEBIE PabOTHI

HccnenoBanne TpekoB gacTHIl (10 TOTOBBIM (OTOTpadusIM).

Paznen 8. DneMeHTHI aCTPOHOMHH U aCTPOPHU3UKH

Otansl pa3BuTus acTpoHoMuU. [IpuKiagHoe 1 MEPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMHUH.
Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.
ConneyHas cuctema.

Connue. ConHeuHast akTMBHOCTh. lMcrounmk sHeprum ConHna u 3BE€34. 3BE3IBI, WX OCHOBHBIE
XapaKTepUCTUKH.  JluarpamMMa  «CHIEKTpalbHBIM  KJacc —  CBETHUMOCTBb». 3BE3ABI  TJIaBHOU
MOCIIEA0BATENIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3[ TJIaBHOW IMOCIEA0BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHBIE TPECTABICHHS O MPOUCXOXKAESHUHU U 3BoIoIUN CoNHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mnineunsiii [Iyte — nHama [Namaktuka. [lonoxenue u aemxenue Comuia B amakTuke. THUIBI rajgakTHk.
Papuoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TaJAKTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa66na. Pazoeranue ranakruk. Teopust Bonbinoro B3pbiBa.
PenukroBoe n3nydeHue.

MacmrabHast cTpyktypa Beenennoii. MeraranakTuka.
Hepeménnpie npo01eMbl aCTPOHOMHMH.

VyeHnueckue HAOIIOAEHUS



HabGmromenusi HEBOOPYXKEHHBIM TJIa30M C UCIOJIB30BAHWEM KOMITBIOTEPHBIX MPHIOKEHUH IS
ompezeNeHus TIOJIOXKEeHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nns CeBepHOTro
MOJIYIIApUS U SIPKUE 3BE3/BL.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.
O6o0maroree MTOBTOPEHUE

Posb Qu3uku M acTpOHOMUH B KOHOMHYECKOM, TEXHOJIOTHUECKON, COLMAIBHON W 3THUYECKOU cdepax
JIeSITEeIbHOCTH YeJI0BEKa, POIIb M MECTO (PH3UKU M aCTPOHOMHH B COBPEMEHHOW HayYHON KapTHHE MHUpA,
poib Qu3MUecKord Teopuun B (OPMHUPOBAHUM MPENCTaBICHHHA O (U3MUECKOW KapTHHE MHpa, MECTO
¢u3rgecKo KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTABICHUHA O
MIPUPO/IE.

MexnpeaMeTHbIE CBA3U

N3zyuyenne kypca ¢u3uKu 6a30BOro ypoBHs B 11 kmacce ocymiecTBisieTcsi ¢ y4ETOM COAepKaTelbHBIX
MEXTIPEMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTUN, XUMHUH, Teorpaduu U TEXHOJIOTHU.

MexnpeaMeTHbIe TTOHITHS, CBSI3aHHBIE C M3YYCHHEM METOJI0B HAYYHOTO TO3HAHUS: SBICHHE, HAYYHBIN
¢akr, rumoresa, (uzNUecKas BENWYNHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIIEPHUMEHT, MOJCIHPOBaHUE,
MO/ICIIb, U3MEPEHUE.

MaremaTuka: pelieHne CUCTEMbl YpaBHEHH, TPUTOHOMETpHUYecKrie (QYHKIMU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKICCTBO, BEKTOPHI M MX IPOEKIIUH HA OCH KOOPIWHAT,
CIIOKEHHE BEKTOPOB, IMPOM3BOMHBIC 3JIEMCHTAPHBIX (YHKIMH, MPU3HAKH IMOJO0US TPEYTrOJbHHUKOB,
onpeeeHUE IIONIAIU TNIOCKUX (GUTYp U 00bEMA TeEIL.

buonorust: »nexTpuyeckue SBICHUS B JKUBOW NMpHUpoJe, KojeOaTeIbHbIe ABWKEHUS B )KMBOM HPHUPOZE,
ONTHUYECKHE SIBIICHUS B )KUBOM MPHUPOJIE, IEHCTBHE pasiallii Ha )KUBbIE OPraHU3MBI.

XuMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPATIbHBINA aHATH3.

['eorpadusi: MarHUTHBIE TMOJIOCA 3€MIIH, 3aJIe)KW MarHUTHBIX pyJ, GOTOoCchEMKA 3eMHOW MOBEPXHOCTH,
MIPEJICKa3aHNE 3eMIIETPSICEHUH.

TexHoNorus: TMHUM JIEKTPoIepeaay, TeHepaTop MePeMEHHOTO TOKa, 3JeKTPOABUraTeNb, MHAYKIIMOHHAS
neyb, pagap, paluonpuéMHHK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-meub, NpOEKUMOHHBIA amnmapar,
BOJIOKOHHAs ONITHKA, COJTHEUHas OaTtapes.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUIA

OcBoenne yueOHoro npeamera «Dusnka» Ha ypoBHE cpeliHero o0miero oopazoBanus (0a30BbIi yPOBEHB)
JOJIDKHO 00ecCIIeYnTh JOCTHXKCHHUE CIICAYIOUNIUX JIMYHOCTHBIX, METAlpPpECIMETHBIX W IMPEAMCTHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB.



JIMYHOCTHBIE PE3VJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOSHUS y4eOHOro mpenMera «Du3uKa» JTOHKHBI OTpaKaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYaroIMMXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIHEH JIHMYHOCTH,
CUCTEMON IICHHOCTHBIX OPHUCHTAIIMH, IO3UTHBHBIX BHYTPCHHUX YOCKICHUN, COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IICHHOCTSIM POCCHUICKOrO OOINECTBA, PACIIUPEHUE KU3HCHHOTO OIbITA M  OIBITA
JIESITEIbHOCTH B TIPOIIECCE Pea3allii OCHOBHBIX HAIIPABICHWH BOCIIHTATENLHONW JESTENFHOCTH, B TOM
YHCJIEC B YACTH:

1) rpa’kIaHCKOTO BOCITUTAHUS:

c(hOpMHUPOBAaHHOCTh TPAXKIAAHCKOW IMO3UIMH OOYyYaIOMIerocss Kak aKkTUBHOTO M OTBETCTBEHHOTO HIIEHA
POCCUICKOTO 00IIECTBA;

IIPUHATUEC TPATUIIUOHHBIX 06H.IC‘ICJ'IOBC‘ICCKI/IX TYMaHUCTUYCCKUX U JEMOKPATUIYCCKUX HCHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JACATENFHOCTh B MHTEpEcax TIPakJaHCKOro oOILIecTBa, Yy4acTBOBATh B
CaMOYIIpaBJIeHUHU B 00pa30BaTEeIbHON OpraHn3alii;

YMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C WX (OYHKIUSAMH U
Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApHOM M BOJOHTEPCKOH NEATEIBHOCTH;
2) maTpUOTUYECKOTO BOCTIUTAHUS:
c(OpMHUPOBAHHOCTh POCCUHCKON TPasKAaHCKOW UIEHTHYHOCTH, MaTPUOTH3MA;

[ICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM POCCHHCKHX YUEHBIX B 00JIACTH
(U3NKHN U TEXHUKH;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:
c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOT0 MOBECHNUS;

CIIOCOOHOCTE OLICHMWBATH CUTyallUI0 U NPUHUMATHL OCO3HAHHBLIC PCIICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-
HPABCTBCHHbBIC HOPMBI U ICHHOCTH, B TOM YUCJIC B ACATCIIbHOCTHU y‘léHOl"O;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHBOTO Oy IyIIIEro;
4) 3CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHPY, BKJIIOYAs ICTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PH3MIECKON
HayKe;

5) TPYZIOBOTO BOCTIMTAHHSI:

MHTEpEC K Pa3IUIHBIM cepaM MpodecCHOHANBHON AeSTENFHOCTH, B TOM YUCIIE CBSI3AHHBIM C (PU3UKOH U
TEXHUKOW, YMEHHE COBEpPINaTh OCO3HAHHBIN BBIOOP Oyaymiel npodeccrn U pealn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caM00Opa30BaHUIO B 00JacTH (PH3MKH Ha TPOTSKCHUU
BCEH JKHM3HH;

6) DKOJIOTUIECKOTO BOCTIMTAHUS:



c(OPMHUPOBAHHOCTh HKOJOTHMYECKON KYIBTYpHl, OCO3HAaHHE TJOOATBHOTO XapakTepa 3KOJIOTHYeCKUX
mpooIem;

IUIAHUPOBAHHE U OCYILIECTBICHUE JACHCTBUII B OKpYXaloWeld Cpelle Ha OCHOBE 3HAHUS Lenel
YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHNe OIBITa AEATEIBHOCTH HKOJIOTHUECKOH HANpPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110
¢dusmke;

7) IEHHOCTH HAyYHOTO MTO3HAHWIS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI (pH3HUECKOI
HAYKU;

OCO3HAaHHUC ICHHOCTH HaquOﬁ ACATEIIBHOCTU, TOTOBHOCTH B IIPOLICCCE N3YUCHUSA (bI/I3I/IKI/I OCYHICCTBJIATH
IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTenpHBIC YHUBEPCATBLHBIC yUeOHbIE IEHCTBHS

Ba3oBeie noruyeckue AecTBUS:

CaMOCTOSITETIbHO (POPMYITHPOBATH M aKTyaTH3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpeACIATh LU JIEATeNIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U POTHUBOPEUHS B PACCMATPUBAEMbIX (PU3MUECKUX SIBICHUSX;

paspabaTeiBaTh IUIaH peLICHUS NpoOJieMbl € YYETOM aHaIM3a HMEIOUIMXCS MAaTepHalIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LEJSIM, OLIEHUBATh PUCKU
IMOCJIEICTBHI JIEATEILHOCTH,

KOOPJWHHUPOBATh W BBITIONHATH PabOTy B YCIOBHSX PEANBHOT0, BUPTYadbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICUCTBHUS;

Ppa3BUBATh KPCATUBHOC MBIIJIICHUC ITPU PCILICHUHN ) KU3HCHHBIX HpO6J'I€M.
bazoBrie HCCICAO0BATCILCKHUE HeﬁCTBHH:
BJIAJCTH HaquOﬁ TepMI/IHOHOFHeﬁ, KIIIOYCBBIMU ITOHATHAMHA U METOJaMH (I)PI3PI‘IGCKOI>'I HaYyKH;

BJIaJICTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATENBCKOM W TMPOEKTHOH JIesTeNhbHOCTH B 00JacTd (pH3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSATEIBHOMY ITOMCKY METOJOB PEHIeHHs 3amad (pU3N4ecKoro
COJIepKaHusl, IPUMEHEHHUIO PA3JINYHBIX METOJOB ITO3HAHMS;

BJIaJCTh BUJAMHU JESITEIBHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, IPEoOPa30BaHUIO U
NPUMEHEHUIO B Pa3JIMUHBIX YYEOHBIX CHUTYAlHsX, B TOM YHCJIE MPH CO3AaHUM YYeOHBIX NMPOEKTOB B
obmacty (hU3MKY;



BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W WM aKTyaJH3UpOBaTh 3alady, BBIIBHTaTh THIOTE3y €&
pelIeHnsi, HaXOAWTh APTyMEHTHI Ui JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IMapaMeTpsl U
KPUTEPUU PCIICHUS;

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC€ PCIICHHA 3aJadyu pe3yJIbTaTbl, KPHUTHUYCCKU OLCHUBATH HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATHL U3MCHCHUC B HOBBIX YCIIOBUX,

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aauu B 00pa30BaTEIbHOMN NESTEIBLHOCTH, B TOM YHCIE MPH
W3YYeHUU (QU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS M0 (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEITHHOCTH;
YMETb UHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJCH, IPeIaraTh OPUTHHAIBHBIC TOAXObI H PELICHUS;

CTaBUThb HpOGHCMbI 1 3a7a491, JOITYCKAIOUC aJIbTCPHATHUBHBIC PCUICHUA.

Pabora ¢ naopmanueii:

BJIaJCTh HaBBIKAMH MOJIy4YeHHUs] HHPOpPMAaLUU (HU3NIECKOTO COAEPIKaHUS U3 UCTOUHMKOB Pa3HBIX THUIIOB,
CaMOCTOSITETIbHO OCYILIECTBIATh IOUCK, AHAIN3, CHUCTEMATH3alMI0O W HHTEPIpETAlHi0 HH(pOpMauuu
Pa3IMYHBIX BUJIOB U (JOPM TIpEICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTh HMH(DOPMAIINH;

UCIIONIb30BaTh  CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIIOTHH B PEIICHHU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJIOACHHWEM TpeOOBaHUI
IPTOHOMHUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, PecypcocOepeKeHHUs, MPABOBBIX W ITHYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COJEPXKAaHUS B PA3NUUHBIX (opMaTax C Y4E€TOM Ha3HAuYCHHS
WHQOPMAITUH U 1IEIeBOI ayTUTOPUH, BEIOUpast ONTHMAIBbHYIO (hOpMY MPEICTABICHHS U BU3YATU3aAIHH.

KomMMmyHWKaTHBHBIE yHHBEPCAIBHBIE YIeOHbBIE NIEHCTBUS:

OCYIIECTBIATH OOIIEHNE HA YPOKax (M3UKH U BO BHE-YPOUHOU JCATENEHOCTH;
pacro3HaBaTh NPEANOCHUTKA KOHPIMKTHBIX CUTYAIlMd U CMSIT9aTh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEACTB;
MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIICCTBA KOMaHIHOW W MHINBUIYaIbHON paOOThI;

BBIOUPATh TEMAaTUKy M METOJbI COBMECTHBIX JIEHCTBHII ¢ y4ETOM OOIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT0 4JIEHA KOJUIEKTHBA,

MPUHUMATh IEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH NCHCTBHS MO €€
JIOCTHKCHHUIO: COCTAaBJIATH IUIaH JEHCTBHM, paclpeAeisiTh pPOJH C Y46TOM MHEHUH YYaCTHHKOB,
00Cy)1aTh pe3yJibTaThl COBMECTHOM pabOThI;



OIIEHUBATh Ka4yeCTBO CBOETO BKIAJa W KaXKJOTO YYaCTHHKA KOMaHIbI B OOIMMU pe3ysbTar 1o
pa3pabOTaHHBIM KPHUTEPHSIM;

npeaiiaraTb HOBBIC ITPOCKTBI, ONCHUBATH WACU C IMO3WIHWHN HOBHU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,

OCYILECTBISTH MO3UTUBHOE CTPATErMYECKOE MOBENICHHUE B PA3ITUYHBIX CUTYAIHSX, TPOSBISATH TBOPUYECTBO
1 BOOOpakeHUe, ObITh UHUITMATUBHEIM.

PerynsruBHble yHHBEpcaIbHbIC yueOHBIC IEHCTBUS
Camoopranuzarusi:

CaMOCTOSITETIbHO OCYILECTBIISITh IMO3HABATENFHYIO NESITENbHOCTh B 007aCTH (U3UKH M aCTPOHOMHHU,
BBISBIISITH TPOOJIEMBI, CTABUTH U (OPMYIIUPOBATH COOCTBEHHBIC 3a]a4H;

CaMOCTOSITETIFHO COCTaBJATh IJIaH pEIIeHUs PAacYETHBIX M KadeCTBEHHBIX 3ajlad, IUIAH BBINOJIHEHUS
MPAaKTUYECKONU PadOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U PEATIOUTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacIvpsITh paMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeTaTh OCO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHUE;
OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M MPOSIBJIICHUIO 3PYIUIIMH B 00JaCTH (PU3UKHU, ITOCTOSHHO MOBBIIIAThH
CBOI1 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHATBHBIM HHTEIUICKT:

JIaBaTh OIICHKY HOBBIM CHTYaI[USM, BHOCHTH KOPPEKTHBBI B JESATEIHLHOCTH, OICHHBATH COOTBETCTBHE
pE3yIBTAaTOB LENSIM;

BJIQJICTh HAaBBIKAMU TI03HABATEIBHONH peduUIeKCMM KakK OCO3HAaHUS COBEPIIACMBIX JCHCTBHHA U
MBICTTUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

WCIIOJIb30BaTh NPUEMBI peIIEKCHH AJIsl OLIEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS [10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIyMEHTBI APYTHUX IIPYU aHAIU3€E PE3YJIbTATOB ACATEIILHOCTH;
MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIbTATOB ACSITEIHOCTH;
NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIUOKH.

B mpomecce AOCTMXEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMEI 10 (M3UKE ISl YPOBHS
cpemHero ooOmero o0Opa3oBaHHs y OOYYAIONIMXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIA HMHTEIUICKT,
MpeinoJaramuuii cpopMHUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIOYAIONIETO CHOCOOHOCTh IOHMUMATh CBOE HMOLMOHAIBHOE COCTOSHHUE, BHIETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOM AMOIMOHATBLHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMCEHHUE NPUHUMATL OTBETCTBCHHOCTH 3a CBOE
IIOBCACHUC, CIIOCOOHOCTH aaanTUPOBATHCA K SMOIHWOHAJIbHBIM U3MCHCHUAM U IPOSABJIATH FI/I6KOCTI), OBITH
OTKPBITBEIM HOBOMY,

BHy’[‘peHHCfI MOTHUBaIH, BKJTFOYAIOIICH CTPEMJICHUEC K IOOCTHXKCHHUIO MLCJIUW MW YCICXY, OITUMH3M,
WHUIMATUBHOCTH, YMCHHUE JIEMCTBOBATh UCXOMS U3 CBOMX BOSMO)I(HOCTCﬁ;

OMIIaTuu, BKJIIOYAIOIICH CIIOCOOHOCTH TOHUMATE OMOIIUOHAJIBHOC COCTOSIHHUC APYTUX, YUYUTBIBATH €TI0 IIPU
OCYHICCTBJICHUN 06H_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U CONICPEIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTpAaWBaTh OTHOIICHUS C JPYTUMHU JIFOJIBMH,
3a00THTBCS, TPOSIBIATH HHTEPEC U Pa3peniaTh KOH(QIUKTHI.

INPEAMETHBIE PE3VIJIbTATBI

K xonumy oOyuenusa B 10 kiacce mpeaMmeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpPa)kaTh
c(OpMHUPOBAHHOCTH y 00YYArOIIUXCS] YMCHUH:

JIEMOHCTPHPOBATh Ha TPUMEpPax pojdb W MeCcTO (GU3WKA B (OPMUPOBAHUM COBPEMEHHOW HAydHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHMKM U TEXHOJOIMH, B INPAKTHUECKON JEATEIbHOCTH
JIIONIEH;

VUUTHIBATh TPAaHUIBl TMPUMEHEHUS W3YyYCHHBIX (U3MYECKMX MOJeIel: MaTepualbHas TOUKa,
MHEpLHaIbHas CUCTEMa OTCYETa, aOCOMIOTHO TBEPIAOE TENO, MACANBHBIN a3, MOAEIN CTPOEHHS Ia30B,
JKUJIKOCTEH M TBEPABIX TeJ, TOUSUHBIH AMEKTPHUYESCKHUI 3apsi/l TPH pelIeHu: GU3NYecKUX 3aj1ay;

pacro3HaBaTh (HU3MUECKHE SBICHUS (IIpolecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIAPHO-KMHETHYECKON TEOpHUH CTPOCHMSA BEIIECTBA W AIIEKTPOJMHAMUKH: pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MajJCHUE TeJ, ABWKEHUE IO OKPYKHOCTH,
MHepLHs, B3auMojaeiicTBue Ten, nuddysus, OpOYHOBCKOE IBM)KEHHE, CTPOCHUE >KUAKOCTEH M TBEPIBIX
TeJN, U3MEHEeHHWe 00bEMa Ten MpH HarpeBaHWU (OXJIAXKACHUM), TEIUIOBOE PAaBHOBECHE, HCIIApEHUE,
KOHJIEHCALsl, IUIaBJIeHNE, KPUCTAIUIM3ALNs, KUIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHUE JABJICHUs ra3a
MIPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXIy MapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
IEKTPU3ALUS TN, B3aUMOAEUCTBUE 3aps/IOB;

ONKCHIBATh MEXAHMYECKOE JIBIKCHUE, WCIONb3ysd (HU3HYeCKHe BEJIMYMHBL: KOOpPIHWHATA, IIyTh,
NepeMelleHne, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHjla, HMITyJIbC Tella, KWHETHYecKash SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKasi padoTa, MEXaHHYECKasi MOILIHOCTh; MIPU ONMHMCAHUU IMPABUIBHO
TPAaKTOBAaTh (PU3MUYECKHI CMBICT HCIOJNB3YEMbBIX BEIMYUH, MX O0O3HAYCHHS W EIWHHIIBI, HAXOJHTh
(opMyIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUYHUHY C APYTUMH BETMUHMHAMU;

OTHCHIBAaTh HW3yYEHHBIE TEIUIOBbIE CBOWCTBA Ted W TEIUIOBBIE SBJICHHWS, HCIONB3YS (hr3nyecKue
BEJIMYMHBL JIaBJICHHUE Ta3a, TEMIEpaTypa, CPeAHssl KUHETHYECKas 3HEPIUs XaoTHYECKOTO JABIKEHUS
MOJIEKYJI, CPEAHEKBaApaTHYHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHAA YHEPIus, padora
raza, ko3 puuueHT none3Horo AEUCTBUS TEIJIOBOTO JBUraTelsl; MPH ONMHMCAHUU MPAaBHIILHO TPAKTOBATh
(GU3NYECKUIT CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHUS W CJIUHHIBI, HAXOJUTh (HOPMYIIHI,
CBSI3bIBAOIIME JAHHYIO (DU3NUECKYIO BEJIMUHUHY C JIPYTUMH BEIUUYHHAM;



OTHCHIBAaTh HM3y4YEHHBIC DIIEKTPHUUECKHE CBOIMCTBA BEIIECTBA M JJIEKTPHUYECKHE SIBJICHHUSA (IIPOIECCHI),
UCTIONB3YS (PU3HYECKHE BENUYMHBI: DIICKTPUUCCKUI 3apsijl, IEKTPHUUECKOE TI0Je, HAPSHKEHHOCTD IO,
MOTEHIXAN, Pa3HOCTh NOTEHLMANIOB, MPH ONHCAHUM MPAaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICT
WCTIOJIb3yEeMbIX BEIUYHH, NX O0003HAYEHHWS M E€IWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONINE JaHHYIO
(Gu3uYecKyro BEIUUUHY C JPYTMMHU BEINYUHAMUY;

aHAM3UPOBATh (PM3UIECKUE TPOIECCHl U SBJICHUS, UCIONB3Ys (PH3MUecKrne 3aKOHBI M MPUHITUIBL: 3aKOH
BcemupHoro Tarotenus, [, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHHS] MEXAHUYECKOW SHEPTHH, 3aKOH
COXpPAHEHUsI UMITYJ1bCa, NPUHLHUI CYNEPIO3ULMM CHI, NPUHUUI PABHONPABUS UHEPLMAIBHBIX CHCTEM
O0TCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUIO0 CTPOCHHS BEIIECTBA, FA30BbIE 3aKOHBI, CBA3b CpPEIHEN
KHMHETUYECKOH 3HEPTUHU TEIJIOBOTO JBIKEHUS MOJCKYJ ¢ a0COJIOTHOW TeMIepaTrypoi, MepBblid 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3iandath
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHS (TpaHMIIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHATL OCHOBHEIE MMPUHIHUIIBI JeHCTBUS MalllnH, HpI/I60pOB Hn TCXHHUYCCKUX yCTpOfICTB; pasinyaThb
YCJI0BUA UX 0e30IMacHOr0 UCIOIH30BaAHUS B ITIOBCETHEBHOM KHU3HU,

BBITIOJIHATE 3KCIICPUMCHTBI 11O HMCCICAOBAHUIO (bI/ISI/I‘-IeCKI/IX SIBICHUN U IMpoLCCCOB C HCIOJIb30BaAHUEM
MPSIMBIX ¥ KOCBEHHBIX W3MEPEHHM, TIPH 3TOM (OPMYIHPOBATH MpoOIeMy/3afady W THIOTE3y y4eOHOTO
9KCIEpUMEHTa, COOMpaTh YCTaHOBKY U3 TNPEMJIOKECHHOTO 000pyJOBaHUs, IPOBOJUTH OMBIT U
(GopMyIHpOBaTH BHIBOIEI;

OCYIIECTBIIATh MpSIMble W KOCBEHHBIE M3MEpeHUs (U3IUUECKUX BENWYHMH, NPH OSTOM BBIOHpATh
ONTUMAJBHBI CHOCO0 M3MEPEHUS] M HCIOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBHCHMOCTH MEXIy (U3NYECKIMH BETMYMHAMH C HCIIOJIB30BAaHUEM MPSMBIX W3MEPEHHH,
MpH OSTOM KOHCTPYMPOBAaTh YCTAaHOBKY, (PHKCHUpOBATh pe3yJbTaThl IMOJYYCHHONH 3aBUCUMOCTH
(M3MYECKUX BETMYUH B BH/IE TAOIHII U TPAUKOB, ATaTh BHIBOJBI 110 PE3YIIbTATaM HCCIIECIOBAHHS,

cobmoaTh mpaBwia 0€30MacHOrO TpyAa IIpU MPOBEACHHM MHCCIEIOBAaHMNH B paMKax YydeOHOro
IKCIIEPUMEHTa, y4eOHO-MCCIIEAOBATEIILCKOH ¥ TPOSKTHOW  AEATENBHOCTH C  HCIOJIb30BaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

peuiaTtb paC‘IéTHBIe 3aga4du C ABHO 3aﬂaHHOﬁ (1)I/I3H‘ICCKOI\/'I MOJCIJIBIO, UCIIOJIB3Ys (1)I/IBI/ILI€CKI/I€ 3aKOHBbI U
IMPUHLOMUIIBI, HA OCHOBC aHa/IM3a YCJIOBUA 3aJavuu BI)IGI/IpaTb (1)I/I3I/I‘-IGCKYIO MOACJIb, BBIICIIATH (1)H31/I‘-IGCKI/I€
BCIIMYMHBI 1 (I)OpMy.]'H:I, HGOGXOI[I/IMLIG s eé peuceHus1, MpoBOJAUTH paC‘léTLI " OCHUBATh PCAIbBHOCTDH
IMMOJIYYCHHOT' O 3HAYCHUSA (1)PI3PI‘ICCKOI>1 BCIINYMHBI;

peliaTth Ka4C€CTBEHHBIC 3adavu: BBICTPAUBATH JIOTUYCCKHU HCEIIPOTUBOPCUYMUBYIO HLCIIOYKY paCCY)I(,I[eHI/IfI C
OHOpOI>'I Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (1)I/I3I/I'-IGCKI/IG SABJICHUA,

WCIIOJIb30BaTh IPU PELICHNUH y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOIOTHUH ISl TIOMCKA,
CTPYKTYpUPOBAHUS, HHTEPIPETANMU U MPEACTABICHHU YU4eOHOW W HAaydyHO-TIOMYJISIpHOH HH(OpMAIHy,
MOJY4E€HHOHN M3 Pa3InYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJIy4yaeMyro HH(POPMALIUIO;

NPUBOJIUTH TPHUMEPHl BKJIAJa POCCHUICKHX H 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYCCKUE 3HAHMA 10 (PU3MKEe B IOBCEAHEBHOH KU3HU Ui OOecreueHus
Oe3omacHOCTH TpU OOpalieHnd C NpUOOpaMHU M TEXHUYSCKUMH YCTPOWCTBAMH, JUIS COXPAaHCHUS
3JIOPOBBS ¥ COOTIOACHNS HOPM 3KOJOTHYECKOTO MTOBEACHNS B OKPY>KaIOIIEH cpene;



paboTath B TPYIIE C BBIMOJHEHWEM Pa3NYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBaTH PabOTy TPYIIIHL,
paIOHANBHO PACHPENeNATh 00SI3aHHOCTH M ITUIAHUPOBATh JAEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHSX,
aJICKBAaTHO OIICHUBATh BKJIAJ] K&XKIOTO M3 YYaCTHUKOB IPYIIIBI B PEHICHHE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenms B 11 kiacce mpeameTHblE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaKaTh
c(hOpMHPOBAHHOCTH y 00YHAIOIIUXCS YMEHUH:

JICMOHCTPHPOBATh Ha MPUMEpPaX pojdb U MECTO (U3UKU B (OPMUPOBAHUM COBPEMEHHOW HAyYHOU
KapTUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKOH AESITeTHbHOCTH
JOJIeH, TIEIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS U3yUeHHBIX (DU3MUECKUX MOZENeH: TOUSUHBIH dIEKTPHUECKUN 3apsi,
Jy4 CBETA, TOUCUHBIN HCTOUHHK CBETA, ACpHAS MOJICNIb aTOMa, HYKJIOHHAsI MOJAENIb aTOMHOTO sIApa Mpu
pelIeHnr PU3NICCKUX 3a/1a4;

pacmo3HaBath Gu3nYecKue IBACHUSA (IPOIECCH) U OOBSICHATh X Ha OCHOBE 3aKOHOB 3JICKTPOIUHAMHUKH
U KBAaHTOBOW (PM3MKH: DICKTPHYECKAs MPOBOIUMOCTh, TEILUIOBOE, CBETOBOE, XHUMHYECKOE, MArHHTHOE
JICUCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, DJICKTPOMATHUTHAS MHIYKIIUS, ACHCTBHE MarHUTHOTO TIOJIS
Ha NpPpOBOAHUK C TOKOM U I[BI/DKyHlI/II\/'ICH 3apsa, 3JICKTPOMAarHuTHBIC KOJ'IC63HI/I$1 1 BOJIHBI, HpHMOHHHeﬁHOG
pacnpocTpaHeHHe CBeTa, OTPaXKEHHUE, PeIOMIICHHE, HHTepdepeH s, TUuPaKIU U MOJSPU3ALUS CBETA,
qucnepcust cBeta, (ortoanekrpuueckuii dpdekt (hoToaddeKT), CBETOBOE MaBJICHUE, BO3HHUKHOBECHUC
JMHEHYATOrO CIIEKTPa aToMa BOIOPO/Ia, ECTECTBEHHAS U HCKYCCTBEHHAs PaTHOAKTHBHOCTD;

ONMCHIBaTh M3yYEHHBIE CBOWCTBA BEIECTBA (ANIEKTPUUECKUE, MAarHUTHBIE, ONTHYECKHE, AIIEKTPHUECKYIO
MPOBOAMMOCTh PA3IMYHBIX CPEA) M EKTPOMATHUTHBIC SIBICHHS (TPOLIECCHI), HCHOMb3Ys (U3NUECKUE
BEIMYMHBL:  DJICKTPUYECKUI 3apsi, CHWJIAa TOKa, OJJCKTPUYECKOE HANpsDKEHHE, JJIEKTPUUYECKOe
COIIPOTHBIICHHUE, Pa3HOCTh TOTCHIIUANIOB, 3JIEKTPOBIKYIIAs CUJIa, pad0Ta TOKA, HHAYKLUS MAarHUTHOTO
noJsi, cuiia Amrnepa, cuia JlopeHna, MHIYKTUBHOCTD KaTYIIKH, 3HEPTHsI JICKTPUIECKOr0 1 MarHUTHOTO
MoJIeH, TIEPUOA M YacToTa KoyieOaHWi B Koie0aTenbHOM KOHTYpE, 3apsl M CHila TOKa B MpOIecce
TapMOHHYECKUX 3JEKTPOMArHUTHBIX KoyeOaHuil, GOKyCHOE PacCTOSHUE M ONTHYECKas CHUiIa JIMH3BI, IPU
ONMCAaHWU NPaBHJIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3blBaTh (HOPMYJNBI, CBS3BIBAIOIIME JaHHYIO (HU3WYECKYyI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMY;

OIMUCBhIBATHL U3YYCHHLIC KBAHTOBLIC SABJICHHA W IPOLECCHI, UCIIOJIL3Ys (I)I/ISI/I‘IGCKI/IG BCJIMYUHBI: CKOPOCThH
QJICKTPOMAIrHUTHBIX BOJIH, AJIMHA BOJIHBI W YaCTOTa CBE€TA, JHEPIrUd WU HUMITYJIbBC (bOTOHa, nepuon
nojiypacmnazaa, SHEprusd CBA3HU aTOMHBIX AA€P, IIPU ONIMCAHUHN MPAaBUIJIBHO TPAKTOBATh (1)I/I3I/IT-IGCKI/II‘/'I CMBICJI
HCIIOJIB3YEMBIX BCJIMYMH, HUX 0003HAYCHHS U CANHUIIBI, YKa3bIBaTb q)OpMYJ'ILI, CBA3bIBAONIUC NAHHYIO
(1)]/131/1‘1601(}7}0 BCJIMYMHY C APpYT'UMHU BEJINYUHAMU, BBIYHUCIIAATh 3HAYCHUC (I)I/IBI/I‘leCKOfI BCIINYMHBI;

aHAJTM3UPOBATh (PU3HUYECKHE MTPOLECCH U SBICHUS, UCIIONb3ys GU3NUECKHE 3aKOHBI U MPUHLMIIBL: 3aKOH
Owma, 3aKOHBI MOCJIEOBATENBHOTO U MapajuIeIbHOTO COEAMHEHNS IPOBOIHUKOB, 3akoH Jlkoyms—J/lenma,
3aKOH DJJIEKTPOMarHUTHOM WHAYKLIMH, 3aKOH MPSMOJMHEMHOTO paclpoCTpaHEHHsS CBETa, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMICHHS CBETa, ypaBHEHHEe OWHIITelHHa a1 (oTtorddekra, 3akoH
COXpaHEHHUS PHEPTHH, 3aKOH COXPAaHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHS DJIEKTPUUIECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MaccOBOr0 4Hcia, MOCTyJaTel bopa, 3aKk0H pagnoakTUBHOIO paclajaa, Ipy 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHHE W YCIOBUsl (TPaHUIIBI, 0OJIACTH)
MPUMEHUMOCTH;

OTIpeZIeTIATh HAIIPaBJIIEHWE BEKTOpPA MHAYKIIMA MAarHUTHOTO MOJISl MPOBOJHUKA C TOKOM, CHIIBI AMIEpa U
cuibl Jlopenna;

CTPOUTH U ONHCHIBATh N300pakKeHNE, CO3/IaBAEMOe TUIOCKUM 3epKaJioM, TOHKOH JINH301;



BBITIOJTHATH DKCIIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3UYECKUX SBICHUIN W MPOIECCOB C UCIOJIL30BAHUEM
NPSMBIX ¥ KOCBEHHBIX U3MEPEHHI: TIPU 3TOM (POpMyIHMpoBaTh MpodiieMy/3ajady U TUIOTE3y YI4eOHOTO
JKCIICPUMEHTa, COOUpPATh YCTAHOBKY W3 NPEUIOKCHHOTO OOOpYJIOBaHHS, IPOBOAWTH OMBIT U
(hopMyITUpPOBATH BHIBOJEI;

OCYWIECTBIIATh MpSMble W KOCBEHHBIE H3MEpEeHHS (UIUUECKUX BEIWYHMH, NPH STOM BBIOHpAThH
ONTUMAJBHBIM CHOCO0 M3MEPEHUs] M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPEIIHOCTEH
U3MEPEHUN;

HCCIIEN0BAaTh 3aBHCHMOCTH (PU3NYECKUX BEIMYHH C WCIOJIL30BAHHEM NPSIMBIX H3MEPECHHHA: TIPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3NYCCKUX BEITUYUH
B BUIe TaOJIUIl ¥ Tpa)UKOB, IEJaTh BEIBOJIBI ITO PE3yIbTaTaM UCCIIEIOBAHNUS;

coOmoaary mpaBwia 0€30MacHOTO Tpyda NpU TMPOBEACHUHM HCCICIOBaHUI B paMKax YydeOHOTro
OKCIIEPUMEHTa, Yy4eOHO-MCCIENOBATENIbCKOH H  TPOEKTHOW JAEATEIHbHOCTH C  HCIONH30BAHUEM
MU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pewath pacyEéTHbIC 3a/1a4M C SIBHO 33JaHHON (PM3MUECKONW MOJENbI0, UCHOIb3Ys (PU3NUECKUE 3aKOHBI U
MIPUHIIMIIEI, HA OCHOBE aHAJIM3a YCIIOBUS 3a[]a4d BHIOMPATh (PU3MUECKYIO MOJENb, BBIIENATh (PU3NUECKUE
BEIMYMHBI U (HOPMYIIbI, HEOOX0UMBIe U €€ pEelIeHHs], IPOBOJUTH PAcYEThl U OLEHUBATH PEAIbHOCTD
MOJYYEeHHOTO 3HaUCHHS (PU3NUECKON BEIMUMHBI;

pelaTh KaueCTBEHHbIC 33Ja4M: BBICTPAUBATH JOIMYECKH HENPOTHBOPEUUBYIO LIEMIOYKY PACCYKICHUH C
OTIOpO¥i Ha W3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HYECKHE SBICHUS,

WCIIOJIb30BaTh NP PELICHUH y4eOHBIX 3a7ad COBPEMEHHbIC NH(POPMALMOHHBIE TEXHOIOTHUH ISl TIOHCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETAMU U MPEACTABICHHU y4eOHOW W HaydyHO-TIOMYJISIpHOH HH(OpMAaIuy,
MOJY4YE€HHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH I10JIy4yaeMyto HH(OPMALIUIO;

OOBSICHATh TPUHIUIBI ACHCTBHUS MAIIWH, TPHOOPOB U TEXHHYECKUX YCTPOWCTB, Pa3indaTh YCIOBUS HX
0e30MacHOro MCIOJIb30BaHMs B IOBCEIHEBHOM KU3HH;

NPUBOIUTH NPUMEPHl BKJIaJa POCCHHMCKUX W 3apyOeKHBIX YUYEHBIX-(M3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE TPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS 1O (U3MKEe B TMOBCCAHECBHOW IJKU3HM JJIsI OOCCreveHUs
0e3omacHOCTH TIpU OOpalieHHMH C NPUOOpaMU M TEXHUYSCKUMH YCTPOWCTBAMH, JUIS COXPaHCHUS
3JI0POBBS ¥ COOIOJICHHSI HOPM DKOJIOTHYECKOTO MTOBEJICHHSI B OKPYKAIOIIEH cpejie;

paboTaTh B TpymIe ¢ BBHIMIOJHEHUEM pa3lMYHBIX COIMAJIbHBIX pOJIeH, IIaHUPOBATh paboTy TPYIIIIHI,
PalMOHANIBHO paclpelesisiTh O05M3aHHOCTU U IUIAHUPOBATh JESTEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
a/IeKBaTHO OLIEHUBATH BKJIAJ KaXIOT0 U3 YYaCTHUKOB IPYIIIBI B PELIEHNE pACCMaTPUBAEMOM POOIEMBI.

TEMATUYECKOE ITJTAHUPOBAHUE
10 KJITIACC
Ne /m
HaumeHoBaHue pa3/iennoB U TeM IporpamMmbl

KonngecTBo yacoB DnekTpoHHbIe (LIU(POBBIE) 00pa3oBaTEIbHBIE PECYPCHI



Bcero
KoHTponbHEIE pabOTHI

[IpaxTHueckne pabOTHI

Pazpen 1. DU3VKA 11 METO/Ibl HAYYHOI'O ITIO3HAHU A

11 ®du3rKa U METOJIbl HAYYHOTO TIO3HAHHS 2 bubnmoreka HOK
https://m.edsoo.ru/7f41bf72

HUroro no pazaeny 2

Pasnen 2. MEXAHUKA

2.1 Kunematnka 5 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 bubmmoreka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHsI B MEXaHUKE 6 1 1 Bubmmoreka HOK

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

HUroro mo pa3gemy 18
Paznen 3. MOJIEKYJISIPHASA ®U3HMKA U TEPMOJJMHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOH Teopun 9 1 bubnuoreka HOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bubmuoreka HOK
https://m.edsoo.ru/7f41bf72

3.3 ArperarHble cOCTOSHUS BeniecTBa. Ma3oBbie MEPEX0abl 5 bubnmoreka
ITOK https://m.edsoo.ru/7f41bf72

Hroro no pazzaeny 24
Pasnen 4. JIEKTPOIUMHAMUKA

4.1 DJeKTpocTaTuKa 10 1 Bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 [NocTosiHHBIN eKkTprUecKkrid TOK. TOKU B pa3UYHBIX cpefax 12 1
Bubnunoreka [1OK https://m.edsoo.ru/7f41bf72



Hroro mo pasaeny 22
PeszepBHOE BpeMs 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 3

11 KJITACC
Ne i/
HaumeHoBaHue pa3ieioB U TEM IPOrpaMMbl

KommgecTBo yacoB OnekTpoHHBIE (TH(POBHIE) 00pa3oBaTeIbHBIE PECYPCHI

Bcero
KonTponbHbIe paboThH

[IpakTrudeckue paboThI

Paznen 1. QJIEKTPOAMHAMUKA

11 MarauTtHoe ToJie. DIEKTPOMArHATHAS HHTyKITUS 11 1 3 bubnmoreka
HOK https://m.edsoo.ru/7f41¢97¢

Hroro no pazaeny 11
Pasnen 2. KOJIEBAHU S M BOJIHBI

2.1 MexaHn4ecKue U JJIEKTPOMarHUTHBIE KOJIeOaHus 9 1 bubnmoreka
LIOK https://m.edsoo.ru/7f41c97c

2.2 MexaHn4ecKkue U 2JIeKTPOMarHUTHBIE BOJIHBI D 1 Bbubmuoreka HOK
https://m.edsoo.ru/7f41c97c

2.3 Onruxka 10 3 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro mo pa3neny 24
Paszen 3. OCHOBBI CITELIAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

3.1 OCHOBEI cTIeIMaTBHOI TE€OPUH OTHOCUTEIHHOCTH 4 1 bubnmotexa
HOK https://m.edsoo.ru/7f41c97c

HUroro no pazneny 4



Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTHKHA 6 bubnnoTeka IHOK
https://m.edsoo.ru/7f41c97c

4.2 Crtpoenne atoMa 4 bubmoteka L{OK https://m.edsoo.ru/7f41c97¢
4.3 ATomHOE sIIpo 5 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢
HWroro mo paznemy 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3NKHN

51 DJeMEeHTBI aCTPOHOMHU H aCTPO(UUKU 7 1 Bubnuoreka HOK
https://m.edsoo.ru/7f41c97c

HUroro mo pa3gemy 7
Paznen 6. OBOBLIAIOIIEE [TIOBTOPEHUE

6.1 O06o01aroIee MOBTOPCHHUE 4 bubnuoreka LHOK
https://m.edsoo.ru/7f41c97c

Hroro mo pa3gemy 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

I[TOYPOUYHOE IIJTAHMPOBAHUWE
10 KIIACC
Ne ni/mn
Tema ypoka
KonunuectBo yacos Jata nzyuenus

OnexkTpoHHbIE HU(POBBIE 00pa30BaTENLHBIE PECYPCHI

Bcero
KouTposbHEIe paboTh

[IpakTnueckue pabOTEI



1 dusuka — Hayka o npupoje. HayuHbie MeTOIbI O3HAHKS OKpYsKarolero mupa 1
bubmuoteka IIOK https://m.edsoo.ru/ff0c32e2

2 Posb 1 MecTO GU3UKH B OPMUPOBAHUN COBPEMEHHON HAydHON KapTHHBI MHpPa, B IPAKTHYECKOH
JeATeNIbHOCTH JiIoierd 1 bubnunoreka [1OK https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe JnBrkeHHe. OTHOCHTENBHOCTh MEXaHWUYECKOro JBWKeHus. [lepemenienue,
CKOPOCTB, ycKopeHue 1 bubmoteka [{OK https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE IPSIMOJUHEHHOE IBHKEHHE 1 bubnmoreka
IOK https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE IPSMONMHEWHOE BIKEeHHE 1 bubnmoreka
HOK https://m.edsoo.ru/ff0c372e

6 CBo0ojHOe najieHue. Y cKopeHue cBOOOHOro najaeHus 1
Bubnuoreka [1OK https://m.edsoo.ru/ff0c39cc

7 KpusonuneitHoe npmkenue. JBimkeHne MaTepHaTbHONW TOYKH 0 OKpYKHOCTH 1
bubmmoreka LHOK https://m.edsoo.ru/ff0c3ada

8 IIpuninun orHocutensHOcTH [amwiied. WMHepuumanbHble cucTeMbl orcdera. llepBelii 3akoH
Herorona 1 bubmuoreka [1OK https://m.edsoo.ru/ff0c3be8

9 Macca Tena. Cuna. [lpuHnnn cynepnosunnu cui. Btopo#t 3akoH HeloToHa 17151 MaTepHallbHOM
toukn 1 butnumoteka LIOK https://m.edsoo.ru/ffOc3be8

10 Tperuit 3akoH Hpr0TOHA 1J1s1 MaTEPUAIIBHBIX TOYEK 1
Bubnunoreka [1OK https://m.edsoo.ru/ff0c3bed

11 3akoH BceMupHoro TsaroreHus. Cuna tshxectu. IlepBas kocmuueckas ckopocts 1
Bbu6mmoreka LIOK https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnuotexa
HOK https://m.edsoo.ru/ff0c3e18

13 Cuna tpenns. Koadduument tpenus. Cuna conpoTUBIEHHUS NPU JIBIKEHUH TENa B KHIKOCTH
WM Ta3e 1 bubmmoreka [1OK https://m.edsoo.ru/ff0c3f76
14 [loctynarensHOe U BpamaTenbHOE IBIKEHHE abcooTHO TBEPAOro Tena. MomeHT cuibl. [1nedo

CHJIBL. Y CJIOBHS PaBHOBECHS TBEPIAOTO TEIa 1 bubnnoreka HOK



https://m.edsoo.ru/ff0c41a6

15 Nmmynsc MaTepuanbHON TOYKH, CHCTEMBI MaTepUANbHBIX TOYeK. VMITynmbC CHitbl. 3akoH
COXpaHeHHUs UMITyJibca. PeakTuBHOE nBMkeHue 1 Bubnuoreka HOK
https://m.edsoo.ru/ff0c43d6

16 Pabora m wmomrHOCTE cmiibl. KumHeTmueckas »HEprus MarepuaibHOW Toukw. Teopema 00
M3MCHCHUHN KHHETHICCKON SHEPTHH 1 bubmmoreka HOK
https://m.edsoo.ru/ff0c4502

17 [Norenumanbuas sHeprus. [loTeHnmManbHas 3HEpPTUs ynpyro ae(GOPMUPOBAHHOW MPYKHUHEI.
TloTentuanpHas YHEPTHUS TeJla BOJIN3H MTOBEPXHOCTH 3EMITH 1
bubnuoreka [1OK https://m.edsoo.ru/ff0c461a

18 HOTCHHI/I&HBHBIG U HCEINOTCHUUAJIBHBIC CHIIBI. CBH3B pa6OTI)I HCIIOTCHIHUAJIbHBIX CHII C
HU3MEHCHUEM MEXaHHUYECKOM SHEPIHU CUCTEMBI TEJI. 3aKOH COXPAHCHUS MEXaHUIECKON sHepruu 1
Bubnuoreka [1OK https://m.edsoo.ru/ff0c478c

19 JlabopartopHast paborta «lccienoBaHue CBS3W pabOThI CHJIBI C HM3MEHEHHUEM MEXaHHYECKOM
SHEPIHH TeNa Ha MPUMEPE PACTHKEHUS PE3UHOBOTO JKIyTa 1 1

20 KonTposnbHas padora no teme «Kunemaruka. JluHaMuka. 3aKOHBI COXpPAaHEHHUS B MEXaHHUKE)

1 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c4b74

21 OCHOBHBIE TIOJOKEHHS MOJICKYJISIPHO-KHHETHYECKOH TeopuH. bBpoyHOBCKOE JBHMIKEHUE.
duddyzus 1 Bbubmuoreka [{OK https://m.edsoo.ru/ff0c4dc2

22 XapakTrep JBUKECHUS U B3aUMO/JICHCTBUS YacTUL] BeulecTBa. Moiesid CTpOEHHUs Ta30B, KUJKOCTEH

u TBEPABIX Tenm 1

23 Macca monekyi. Konmyectso BemectBa. [loctosiHHas ABoranpo 1

24 TeruoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmeparyp Lenbcus 1

25 Wneanbueiii ra3 B MKT. OcHoBHoe ypaBaenue MKT 1
Bubnuoreka [IOK https://m.edsoo.ru/ff0c4fde

26 AOcomioTHast TemrepaTrypa Kak Mepa CpeaHell KWHETHYeCKOH 3HEPTHH JIBHKEHHS MOJEKYJI.
VYpaBuenune Menneneesa-Knaneripona 1 bubGmmoreka HOK
https://m.edsoo.ru/ff0c511e

27 3akoH JlambToHa. ['a30BBIE 3aKOHBI 1



28 Jlabopatopnast pabora «lccrnemoBaHne 3aBUCHMOCTH MEXIy TapaMeTpaMd COCTOSHUS
paspexeHHoro razay 1 1

29 HM3omporiecchl B HACATbHOM ra3e U X rpad)uueckoe mpeacTaBiIcHHe 1
bubnuoreka [1OK https://m.edsoo.ru/ff0c570e

30 BHyTpeHHSST SHEPrHs TEPMOANHAMHUYECKOM CHCTEMBI M CIOCOOBI €€ M3MeHeHHs. KoaumdyecTBo
TEIUIOTHI ¥ paboTa. BHYTpEHHSS SHEPTHS 0JHOATOMHOI'O HIEaTBHOrO Ta3a 1
bubmoreka ITOK https://m.edsoo.ru/ff0c5952

31 Bugsl reronepenaun 1 Bbubnuoreka HOK
https://m.edsoo.ru/ff0c5c36

32 YaenpHas TEIIOEMKOCTh BemecTBa. KOIMYecTBO TEIIOTH MPH TeIrionepenade. AnnaOaTHBIHA
TIpoIIeCC 1 bubmmotexa [{OK https://m.edsoo.ru/ff0c5¢36
33 [lepBbIii 3aKOH TEPMOJUHAMUKY U €T0 IPUMEHEHHUE K n3onpoueccam 1

Bubnuoreka [1OK https://m.edsoo.ru/ff0c5efc

34 HeobpatumocTs mpotieccoB B ipupoze. Bropoii 3akon TepMoanHaMuky 1
bubnmorexa LHOK https://m.edsoo.ru/ff0c6230

35 [punnun aevicreus u KI1J] TeruoBoii marmmaer 1 Bubmnoreka
IHOK https://m.edsoo.ru/ff0c600a

36 Hukn Kapao u ero KI1/] 1
37 OKojoruueckue npoOiaeMsl TeIIodHepreTukn 1
38 O6o0maronwmii ypok «MonekynsipHas (puznuka. OCHOBBI TEPMOJIUHAMHUKI 1

bubmuoteka IIOK https://m.edsoo.ru/ff0c6938

39 KonrtponbHas padota o Teme «MounekynsipHas ¢uzrka. OCHOBBI TEPMOJIUHAMUKI 1
1 Bbub6mmoreka LIOK https://m.edsoo.ru/ff0c6a50
40 [NapooOpa3oBanue u KoHAeHCaNWs. McapeHue n kumeHue 1

Bubaunoreka I1OK https://m.edsoo.ru/ff0c63b6

41 AOGCOTIOTHAsI 1 OTHOCHTEIBHAS BIAXXKHOCTh Bo3yxa. HackimenHusrii map 1
bubnmnoreka [{OK https://m.edsoo.ru/ff0c64d8

42 Teépaoe Tenmo. Kpucrammmueckne u amopdHbie Tena. AHU3OTPONMS CBOMCTB KPHCTAJIIOB.
Kunxue xpucramnsl. CoBpeMeHHBIE MaTepHAITBI 1 bubnnotexa



LOK https://m.edsoo.ru/ff0c65f0

43 [InaBnenune n kpucTamM3anud. Y neiabHas TerioTa miasnenus. Cyommmarus 1
Bubnunoreka [HOK https://m.edsoo.ru/ff0c6708

44 YpaBHeHue TeruoBoro Oananca 1 bubnunoreka OK
https://m.edsoo.ru/ff0c6820

45 OneKkTpu3anus Tel. DIeKTPHIeCKHH 3aps. J(Ba Buaa dJIeKTpUIECKUX 3apsamoB 1
Bbubnunoreka [HOK https://m.edsoo.ru/ff0c6bcc

46 [IpoBOOHMKH, AUBIIEKTPUKU U TIOTYHPOBOAHUKU. 3aKOH COXPaHEHUsI AIEKTPUIECKOT0 3apsiia
1 bubmmoreka LIOK https://m.edsoo.ru/ff0c6bcc
47 BzaumopeiictBue 3apsaoB. 3akoH Kynona. Todeunsrii anexrpuueckuii 3apsany 1

bubmuoteka IIOK https://m.edsoo.ru/ff0c6ced

48 Hanpsx€HHOCTB 35IeKTpUYECKOro nouis. IIpuHIMI Cynepno3suuuy MeKTPUIeCcKUX nojiei. JInauu
HANPSHKEHHOCTH 1 bubmmoreka LHOK https://m.edsoo.ru/ff0c6df2
49 Pa6ora cun anexrpocrarmueckoro mound. [lorenuan. PasHocts notennmanos 1

bubmuoreka [IOK https://m.edsoo.ru/ffO0c6£00

50 [TpoBOIHHKH U TUIIEKTPUKH B DIIEKTPOCTATHUECKOM MoJie. [luanekTpudueckast MpOHUIIAEMOCTh
1 bubnuoreka LHOK https://m.edsoo.ru/ff0c7018
51 Onextpoémkocts. KoHnencarop 1 bubnuoreka HOK

https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTH IIOCKOTO KOHACHCATOpa. JHEPTHs 3apsHKEHHOTO KOHIEHCATOPa 1
Bbub6mmoreka LIOK https://m.edsoo.ru/ff0c72c0

53 JlaboparopHas pabora "U3Mepenne anekTpoéMKOCTH KoHAeHcaTopa" 1 1

54 [lpuHoun neificTBusS M NpPUMEHEHHWE KOHJEHCATOPOB, KOMHWPOBAIBLHOIO ammapara, CTpPyWHOTro
MpHUHTEPA. DIEKTPOCTATHIECKAs 3aluTa. 3a3eMIIEHUE SIEKTPOIPHOOPOB 1

55 DNEeKTPUIECKU TOK, YCIIOBHS ero cymectBoBanus. [locTosanbiit Tok. Cuna Toka. HanpspkeHue.

Conpotunenue. 3akon Oma 118 yyactka nenu 1



56 [ocnenoBarensHOE, MapajlieIbHOE, CMENIAHHOE COCAMHEHHE IPOBOJHHUKOB. JlabGopaTopHas
pabota «/3ydeHne CMEaHHOTO COSTUHEHUS PE3UCTOPOBY 1
bubnuoreka [1OK https://m.edsoo.ru/ff0c7410

57 PaboTa u MOIIHOCTB AMEKTPUIECKOro Toka. 3akoH Jxoyis-Jlenna 1
bubmoteka [{OK https://m.edsoo.ru/ff0c7838

58 3akor Owma gmsg TOMHOW (3aMKHYTOH) dJekTpudeckod 1menu. KopoTkoe 3amblkaHue.
Jlaboparophas padota «13mepenne 3/IC UCTOUHMKA TOKA U €r0 BHYTPSHHETO COMTPOTUBICHUD 1
Bbubmmoreka ITOK https://m.edsoo.ru/ff0c7ae0

59 DneKTpoHHasT MPOBOIUMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTH COIMPOTHBIICHUS METAJIOB OT
Temreparypsl. CBepXmpoBoaAuMOCTh 1

60 DneKTpudecKuil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB 1
61 [MonynpoBogHuKH, X COOCTBEHHAass M IMpHUMeEcHas MpoBoanMocTh. CBoiicTBa p—~N-Tmepexofa.
[MonynpoBoAHUKOBBIE TPUOOPHI 1 BuGmmoreka HOK

https://m.edsoo.ru/ff0c84ae

62 ONEeKTpUYEeCKU TOK B pacTBOpax H© paciulaBaX 3JEKTPOJIUTOB. DJIEKTPOJUTHUYECKAs
JUCCOLIUAITUS. DIICKTPOIH3 1 bubnuoreka LHOK
https://m.edsoo.ru/ff0c82ba

63 OnexkTpudyeckuil TOK B ra3ax. CaMOCTOATEIBHBIM M HECAMOCTOSTENbHBIA pa3psn. MosHus.
[Tna3ma 1 Bubnunoreka [1OK https://m.edsoo.ru/ff0c84ae

64 DnekTpuueckre MpUOOPHI U YCTPOMCTBA M HMX NMPAaKTUYECKOe MpUMeHeHHe. [IpaBuia TEXHUKH
oesonmacuoctn 1 bubnuorexa LIOK https://m.edsoo.ru/ff0c86fc

65 O06o0maronmii ypok «IeKTPOIHHAMUAKA 1 Bubnnoreka
OK https://m.edsoo.ru/ff0c88be

66 KontponbHas pabora mo Teme «ImekrpocTatuka. [IOCTOSHHBINA AIeKTpuUeckuii TOK. TOkKH B
pasn4HBIX cpenax» 1 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0c8a8a
67 Pezepsuslii ypok. KonrponsHas padora no teme "OnekrponnHamuka” 1

Bubnuoreka [IOK https://m.edsoo.ru/ff0c8c56

68 PesepBHbiii ypok. O0oOaromuii ypok mo remam 10 kitacca 1
bubmamnoreka L{OK https://m.edsoo.ru/ffOc8f6c
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11 KIIACC
Ne m/m
Tema ypoxka
KonuyectBo yacon Jata uzyuenus

DnexTpoHHbIE MH(PPOBBIE 00pa30BaATENBHBIE PECYPCHI

Bcero
KonTponbHbie paboThl

[IpakTiaeckne padoOTHI

1 ITocTtossHHBIE MarHUTHI U UX B3auMoAeHcTBHE. MarHUTHOE 1oJie. BEKTOp MarHUTHOW MHIYKILIMH.
Jluanm MarauTHOM MHAYKIMK 1 bubanoreka LHOK
https://m.edsoo.ru/ff0c9778

2 MaruuTHO€ 1moje IpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena. BzaumonelcTBre MpOBOTHUKOB C TOKOM
1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas pabora «3ydeHne MArHUTHOTO TOJIS KATYIIIKA C TOKOM 1

1 Bbu6mmoreka LIOK https://m.edsoo.ru/ff0c98fe

4 JleiicTBre MarHUTHOT'O TIOJII HAa TMPOBOAHUK ¢ TokoM. Cuna Ammepa. JlabopatopHas pabota

«HccnemoBanue AEMCTBHUS TOCTOSSHHOTO MarHUTa HA PaMKy ¢ TOKOM» 1 1

Bbub6mmoreka LIOK https://m.edsoo.ru/ff0c9ac0

5 JleficTBME MarHUTHOTO NOJSI Ha JBMXKYILIYIOCS 3apshkeHHyro dactuny. Cuna Jlopenuma. PaGora
cuitel Jlopenna 1 bubmuorexa [{OK https://m.edsoo.ru/ff0c9df4
6 OnexkrpomarauTHas UHAYKIEs. [oTok BekTopa marHutHON mHAYKIWU. DJIC mHIyKIMU. 3aKOH
3NIEKTPOMAarHUTHON MHAYKUuHN Papanes 1
7 JlaGopartophas padora «/ccnenoBanue ABIeHUS JIEKTPOMATHUTHON WHIYKIHI 1

1 bubnunoreka [1OK https://m.edsoo.ru/ff0cal50
8 WnpyktuBHOCTh. SIBNenme camomuaykunu. DJ{C caMOMHAYKIHMH. DHEPrus MarHUTHOTO IO

KaTyIIKHA C TOKOM. DJIeKTpOMarHuTHoe moine 1 bubmmotexa HOK



https://m.edsoo.ru/ff0ca600

9 Texaudyeckue YCTpOﬁCTBa U HUX TIPUMCHCHHEC: IIOCTOAHHBIC MArHuThbl, 3JICKTPOMArHHUTEI,
QJICKTPOABUTATCIIb, YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTUI[, UHAYKIIMOHHAA I1€Yb 1

10 O6o0maronuii ypok «MarHuTHoe noJje. DNeKTpOMarHuTHast HHAYKIHS 1
bubmuoreka LIOK https://m.edsoo.ru/ff0cab82

11 KonTponbHas padora mo Teme «MarHuTHOE 1ose. DIeKTPOMAarHUTHAS WHAYKIIHSD) 1

1 bubmmoreka ITOK https://m.edsoo.ru/ff0cad58

12 CBo0OoHBIE MeXaHuveckue Koeoanus. ['apMoHndeckue koneOanus. Y paBHCHHE TAPMOHHYECKUX
konebanmii. [IpeBpanienre sHEprun 1 bubmmoreka HOK

https://m.edsoo.ru/ff0caf06

13 JlaboparopHast pabota «/ccienqoBanue 3aBUCUMOCTH TIEPHO/a MalbIX KoJleOaHUH Tpy3a HA HUTH
OT JUIMHBI HUTH U Macchl Tpy3a» 1 1

14 KonebGarenpupiii  koHTYp. CBOOOIHBIE 3JCKTPOMArHUTHBIE KOJNEOAHWUS B  HWACAITHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEX/y MEXaHHIECKUMH H HJIEKTPOMATHUTHBIMHU KOJICOAaHUAMH

1 Bbubmuroreka [{OK https://m.edsoo.ru/ffOch820

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHSI SHEPTUH B UACATLHOM KojiebaTeTbHOM KOHTYpe 1

Bubnuoreka [1OK https://m.edsoo.ru/ff0cb9c4

16 IpesncTaBiaeHde O 3aTyxaloNMX KoJeOaHHUsAX. BBIHYXKICHHBIE MEXaHHYECKHE KOJIeOaHus.
Pe3onanc. BbIHYK/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS 1
Bubnunoreka [1OK https://m.edsoo.ru/ff0cbb86

17 [lepemennsbiii Tok. CuHycOMIAJIbHBIA TEpeMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IeHCTBYIOIEE 3HAUCHNE CUIIbI TOKA U HAIIPSKEHUS 1
Bubnunoreka [1OK https://m.edsoo.ru/ff0cbd34

18 Tpanchopmarop. [IponsBoacTBo, iepeaayda 1 MOTPeOICHUE ANEKTPUIeCKOr 3Heprun 1
19 YCTpoiicTBO M MpaKkTUYeCKOe MPUMEHEHHE JIEKTPHUUECKOTO 3BOHKA, Te€HEepaTopa MepeMEeHHOTO
TOKa, TMHUH d5ekTponepenad 1 bubnuoreka HOK

https://m.edsoo.ru/ff0cc324

20 OKOJIOTHYECKWe PpHUCKA TPH TPOMU3BOACTBE 3JIeKTpodHepruu. KympTypa wucmonb30BaHus
JIEKTPOIHEPTUH B IOBCETHEBHON KU3HU 1



21 MexaHuueckre BOJIHBI, YCJIOBHsI pacrmpoctpanenus. Ilepuog. CKOpOCTh pactpOCTpaHEHHsS U
JUTHHA BOJIHBI. [ToriepeyHbIe U MpO10IbHBIC BOIHBI 1 bubnunoreka
OK https://m.edsoo.ru/ff0cca54

22 3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicora ToHa. TemOp 3Byka 1
bubmoteka I{OK https://m.edsoo.ru/ff0cccOc

23 OJNIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA M CKOPOCTH. I1IKama 3eKTpOMarHuTHBEIX BOJTH 1
bubmmoreka ITOK https://m.edsoo.ru/ffOccfe0

24 [Ipuniune! paguocss3u U TeneBuaeHus. Passutue cpeacts cBa3u. Paauonokarus 1

25 KontponbHas padora «Komebanus u BomHEY 1 1 bubnmoreka
HOK https://m.edsoo.ru/ff0cc618

26 IIpssMonuHeHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOM cpesie. ToueuHblil HCTOYHUK cBeTa. Jlyd
ceeta 1 Bubaunoreka [HOK https://m.edsoo.ru/ff0cd350

27 Otpaxenne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKaiie

1 bubmmotexa [{OK https://m.edsoo.ru/ff0cd4e0

28 [Ipenomnenue cBera. [lonmHoe BHyTpeHHEe oTpaxkeHue. [IpeenbHbIN yroi MoJIHOrO BHYTPEHHETO
OTpaKeHHUs 1 Bubmuorexa L{OK https://m.edsoo.ru/ff0cd7t6

29 JlaboparopHas pabora «3MepeHne moka3aTens npeIoMIeHHs cTekmay 1 1

Bbub6mmoreka LIOK https://m.edsoo.ru/ff0cd67a

30 JIunssl. [loctpoenne n3obpaxenunit B inH3ze. opMyiia TOHKOM JTWH3bL. Y BENUYEHHUE JTHMH3BI

1 bubmuoteka [IOK https://m.edsoo.ru/ff0cddle

31 JlaboparopHas pabora «VccienoBanrue CBOWCTB N300payKeHUH B TMH3AX)» 1

1

32 Hucnepcus cBeta. CnoxxHblil coctaB Oenoro ceeta. Lper. JlabopaTopras padora «HaGmronenue
JIUCTIEPCUU CBETA 1 1

33 Wntepdepennns ceera. Audpaxuus ceera. JJudpakunonnas pemérka 1

Bubnuoreka [1OK https://m.edsoo.ru/ff0ced22

34 [TonepeunocTs cBeToBBIX BONH. [lonspu3anus ceera 1
bubmmnoreka L{OK https://m.edsoo.ru/ffOcf02e



35 OnTudeckre TpruOOpPHl U YCTPOUCTBA U YCIIOBUS WX 0€3011acHOTO IpuMeHEeHNS 1

36 I'paHuuBl OPUMEHUMOCTH KJIACCHYECKOM MexaHuku. IlocTynaTel cHEUAIbHONM TEOpHUH
OTHOCHUTEILHOCTH 1 bubnmnoreka [IOK https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U COKPAIIICHUE JITTUHBI 1

bubmoteka I{OK https://m.edsoo.ru/ff0cfa42

38 DHeprust U UMITYJIbC PEISTHBUCTCKOW dacTHHBL. CBS3b MAcChl C SHEPTUEH M HMMITYJIECOM.
Oueprust nokost 1 Bbubnuorexa LHOK https://m.edsoo.ru/ff0cfc68

39 Kontponbnas padota «Ontuka. OCHOBBI ClIE[IHAaIbHON TEOPUH OTHOCUTEIBHOCTH 1

1 bubmoteka L{OK https://m.edsoo.ru/ffOcf610

40 ®oronsl. Popmyna [lnanka. DHeprus 1 UMIyIbC (HOTOHA 1

Bubnunoreka [1OK https://m.edsoo.ru/ff0cfe16

41 Otkpeitue u uccaenopanue Gorodddexra. Onbiter A. I'. Cronerosa 1
bubnmoreka LIOK https://m.edsoo.ru/ff0ctfc4

42 3akonpl Qorodddexra. YpaBHenue OifHmTeitHa a1 porodddexra. «KpacHas rTpaHHIa»
doroapdexra 1 Bbubnmuoreka LOK https://m.edsoo.ru/ff0d015¢
43 Hasnenue ceera. OnpiThl 1. H. JlebeneBa. Xumudeckoe AeicTBHE CBETa 1

Bbu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44 TexHUUECKHE YCTPONUCTBA M MPAKTUIESCKOE MPUMEHEHHE: (HOTOdIEMEHT, POTOAATUHK, COTHEUHAS
OaTapest, CBEeTOINOT 1

45 Perrenue 3anau no Teme «JIEMEHTHI KBAHTOBOM ONTUKUY 1
Bubnunoreka [1OK https://m.edsoo.ru/ff0d0302

46 Mouenb atoma Tomcona. OnbiTel Pe3epdopra mo paccesnuto o-dactuil. [lnanerapHas Moaeib
atoma 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0d091a
47 [octynater bopa 1 bubnuoreka HOK

https://m.edsoo.ru/ff0dOafa

48 W3ayuenue u morsomienne GOTOHOB IIPH TIEPEXOJIE aTOMa ¢ OJAHOTO YPOBHS SHEPTHH Ha IPYTOM.
Buner criektpos 1 bubmunoreka [IOK https://m.edsoo.ru/ff0dOafa



49 BonHoBrie cBolictBa uyactull. Bonnbl 1e bpoitng. KopnyckynsipHO-BOJHOBOM ayaiu3M.
CroOHTaHHOE ¥ BBIHY)KJICHHOE M3TyUCHUE 1 bubmnoTeka HOK
https://m.edsoo.ru/ff0d0ca8

50 OtkpeiThe pagroakTuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHuio cocTaBa pagdoaKTUBHOTO
W3ITyYCHHS 1 bubmorexa LIOK https://m.edsoo.ru/ff0d0fd2

51 CgoiicTBa anba-, 6eTa-, raMmma-u3IydeHus. BiusHie pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI

1

52 OTkpeiTHE IPOTOHA U HEeHTpoHa. M30Tombl. Anbda-pacnaa. DIeKTPOHHBIN 1 MO3UTPOHHEIH OeTa-
pacnaz. ['amma-uzinyueHue 1 bubnuoreka OK

https://m.edsoo.ru/ff0d1162

53 DHeprusi CBSI3M HYKIOHOB B sjape. SnepHple peakuuu. SmepHsiii peaktop. IIpoGmemsr,
MEPCIEKTUBEL, IKOJIOTUYECKUE aCTIEKTHI sIEpHON 3HepreTukn 1
bubmmorexa LIOK https://m.edsoo.ru/ff0d1356

54 OneMeHTapable vacTuibl. OTKpBITHE MO3UTPOHA. MeTonpl HAOMIOACHUS M PErMCTpalyu
3JIeMEHTapHbIX YacTull. Kpyrisiii cron «DyHnaMeHTaabHbIe B3auMOACHCTBUS. EMUHCTBO (u3nyeckoi
KapTHHBI MAPa 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d0e38

55 Bun 3Bé3mgnoro Heba. Co3Be3nusi, ApKue 3BE3/bI, IUIAHETHI, UX BUANMOE ABMKeHre. ConHevyHas
cucTema 1

56 Comnnne. ComHedHast akTUBHOCTE. Mcrounuk sHeprun ConHna u 3B€31 1

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3ABI INIABHOM IOCIENOBATENbHOCTH. BHyTpeHHee

crpoenue 3BE371. CoBpeMEHHBIE TTPEICTABICHUS O POUCXOKICHUH U HYBOTIOITNH COJTHIIA U 3BE3]]
1

58 Mnuneunsiit [Tyt — Hama ["amakTuka. [lomoxxenne u neuxenune Connna B ['amaktuke. ['amakTuku.
YEpHble ABIPHI B SJIpax ralakTHK 1
59 Bcenennas. Pas3beranme ramaktuk. Teopus bombmioro B3peiBa. PennkroBoe wu3iyueHUe.

Meraranaktuka 1

60 Hepemennsie mpobnemsr acrponomun 1

61 KontponbHas padoTa «9eMEeHThl aCTPOHOMHH U aCTPOPHU3UKIDY 1 1

62 Oo6o06maronuii  ypok. Ponb (Gu3MKM W acTPOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHON M 3THYECKO cepax NesiTeNbHOCTH YellOBeKa 1

63 O6o0maromuii ypok. Poiab 1 MecTo QU3MKH M aCTPOHOMHH B COBPEMEHHON HAy4YHOHW KapTHHE

mupa 1



64 Oo6o0maromnuit ypok. Posb Gusndeckoit Teopun B GOpMHPOBAHUHN TIPEACTABICHUN O (DHU3HIECKON
KapTtuHe Mupa 1

65 Ob6o0marommii  ypok. Mecto (¢Gu3ndecKkold KapTHHBI MHUpa B OOMIEM pSIIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUIA O PUPOJIC 1

66 PesepBHBIif ypok. MarautHoe 1oJie. DIIeKTPOMAarHATHAS HH Y KITHST 1

67 PesepBHbIii ypok. Ontrka. OCHOBBI CIIEITHAIEHOW TEOPHH OTHOCUTEIEHOCTH 1

68 Pesepnsrii ypok. KBanToBas ¢pusnka. J1eMeHTH aCTPOHOMUH 1 acTpopusukn 1

bubnunoreka I{OK https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JIJIA1 YHEHHUKA

» ®msuka, 10 kmace/ Mskumes 1.51., Byxosues b.b., Corckuit H.-H. nog pexakumeii [lapdentoeBoit H.A.,
AxrnuonepHoe 0011ecTBo «M3natenberBo «IIpocBerneHney

» ®usnka, 11 xmace/ Mskumes I'.JI., bByxosues b.b., Uapyrua B.M. mon penaxmueit [lapdentoeBoit
H.A., AxunonepHoe obmiectso «M3narenscTBo «IIpocBemnieHue

METOJAUYECKHWE MATEPUAIJIBI JIJIA YUUTEJIA

HUOPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET



