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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTelbHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHu” ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByer TpeboBanusiMm ®I'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €W M3Yy4YeHUS (U3WKKA HA YPOBHE CPEAHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI MO T0JIaM O0YUEHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [IIkoabHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHeHHe (U3NYECKUX 3HAHUW  OmNpejenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydYaromwuxcs, B (POpMHUpOBaHUE yMEHUU MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpEIHEro oomiero oOpa3oBaHUS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun ¢ pa3BUTHEM OOIIecTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
po0JieM palioOHAIBHOTO MPUPOIONIONB30BAHUS U YKOJIOIMUECKOM 0€30MaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
IOPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O NPUPOAE, TpaHHULAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
NPaKTUYECKUX paboT. BhieneHrne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBIAECTCA Yy4YaCTHUKaMH
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TMPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK M MHTETPHUPYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu sl CUTyalluu MNpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECMEUYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
IpeIMETHOro KabuHeTa (PU3MKU WM B YCJIOBHSIX WMHTEIPUPOBAHHOTO KaOWHeTa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo (Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBUH C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
7a00paTOPHOTrO O0OPYIOBAHMS JIOJDKHBI OBITh ITOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JabOpaTOpPHUid.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHME HAayYHOTO MHPOBO33PEHHUS KaK pe3yiapTaTa H3YyUCHUs
OCHOB CTPOEHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne ATUX 1eneld obecreunBaeTcsl pelieHueM CIIEAYIOUX 3a/1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oObsicHeHUs (U3MYECKUX SBICHUHM B TpUPOAE U IS TNPUHATUA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHUS WM TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM N1EATETbHOCTH.

Ha u3yuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUYECKUX padOT ABISIETCS PEKOMEHJOBAaHHBIM, YYMTEIb JENAaeT BHIOOP
NpOBECHUST JIA0OPAaTOPHBIX pPa0OT U OMNBITOB C YYETOM HHIUBUAYAIBbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COJEPXAHME OBYYEHUA
10 KJJACC

Paznen 1. @usuka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAOLIETO
mupa. Poib 3KCnepuMeHTa U TEOpUM B MPOLECCE IO3HAHUA IPUPOJBIL.
DKCHepUMEHT B QU3HKE.

MopaenupoBanue (GuU3NYECKUX SBICHUNA W TporeccoB. HayuHble THUIMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBHS.

Ponb u mecTto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U 1UU(POBBIE H3MEPUTENbHbIE MPHUOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnuueckoe ABWwKeHHE. OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO JBUKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeHssl CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CI0KEHNE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpEHHOE NpsSMOJIMHEHHOe IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U IepeMEIIeHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobogHOoe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

Kpusonunennoe paBuxeHue. JIBMKEHHE  MATEpPUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEMHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBMDKEHUE CHAPSJIOB, IIEMTHBIC U PEMEHHBIE NTEpeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne ABWKEeHHS Tena, OPOIIEHHOrO TMOJA YIioM K TOPU3OHTY H
TOPU3OHTAIBHO.

N3Mmepenne yckopeHust CBOOOHOTO ITaICHHS.



Hanpagnenune ckopocTy Ipu ABMKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBaHne COOTHOLIEHHS MEXAY NYTSIMH, MPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PaBHBIC MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBW)KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne nBUKEHHS IapUKa B BA3KOW )KUIKOCTH.

N3yuenune nBmkeHMs Tena, OPOIEHHOTO TOPU30HTAIBHHO.

Tema 2. /lunamuxa

[Ipuaumn  otHocutenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
HNuepuumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUISl MaTepuaabHOM TOUKU. Tpetuil 3akoH HproToHa 111 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenuss. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus], kauenus). Cuma tpeHus. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIbKEHUS U cuila TpeHus nokosi. KoadduuueHt tpeHus.
Cwuiia conpOoTHUBIIECHUS PU JIBUOKEHUU TEJa B )KUJKOCTH UITU Tas3e.

[TocTynarensHOE U BpallaTenbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENA.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. llneuo cumibl. YcinoBus
paBHOBECHS TBEPLAOIO TENA.

TexHuuecKkne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: MOAIIMITHUKH,
JBUOKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIyH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeopmariuu.

HesecomocTts. Bec tena npu yCKOpEHHOM NOABEME U A CHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3yuenne nBuxeHust Opycka 1mo HaKJIOHHOM ITOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYI'OCTH, BO3HHMKAIOIIMX B MPYXKHUHE U
PE3MHOBOM 00pasIie, OT ux AehOopMalnH.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOrO TEJIA, HMEIOLIETO OCh
BpAILICHUS.



Tema 3. 3akonsl coxpaneHus 8 MexanHuke

Nmnynse MatepuanbHOW TOYKU (Tena), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NmMmnynbc cuilbl U U3MEHEHHE HMITyJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUHU.

[ToreHnmanbHas SHEPrusl. [ToreHnmanbHas SHEPrus YIIPYyTo
nebopMupOBaHHON  TpykuHBI.  [loTeHIManpHasT  dSHEprus Tena  BONHM3HU
MOBEPXHOCTH 3EMIIH.

[loreHuMabHBIE W HEMOTEHUHUAIBHBIE  CHJIBL. CBsi3b  paboTHI
HEMOTCHIUAIIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEIlL.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTHUH.

VYrpyrue v HEynpyrue CTOJIKHOBEHMUS.

TexHu4YecKkre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
MPY>KUHHBIA MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[Tepexon MOTEHIIMATLHOM YHEPTUN B KHHETHYECKYIO 1 OOPaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIBI ¢ U3BMEHCHHEM MEXAaHUYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHUS PESUHOBOTO KI'yTa.

Pa3nen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBmwxenue. [uddysus. Xapakrtep ABWKEHUA U
B3aMMOJICHCTBHSI YacTHUL BellecTBa. MoJenu CTPOEHMsI Ta30B, >KHAKOCTEH U
TBEPABIX TEJ U OOBSICHEHHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pazmepsl Mosiekyi. KonundecTBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KHHETUYECKOW TEOpUHU HAEaJbHOro raza. AOCOJIOTHas TemIepaTypa Kak mepa
CpeaHeW KHUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. [llkana
temrieparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHMEe MeHneneeBa—KnanenpoHna.
3akoH JlanpeTroHa. M3o0mponecchl B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemectBa. ['paduueckoe mpeAcTaBieHHME H3O0MPOIECCOB: H30TEPMa, H30X0pa,
u3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHCHUIM.

OmnbIThl 110 U PYy3UN )KUIKOCTEH U TA30B.

Monens 6pOyHOBCKOTO JBUKECHUSI.

Moguens onbita IlITepha.

OnbIThI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICCTBHUSL.

Mognens, WILTIOCTpUpPYIOIIAs IPUPOIY AABJICHHS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACAIBHOIO rasa,
U30IPOLECCHI.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

OmnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHMIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaMuUKuU

TepmonnHamuueckasi cucteMa. BHYTpeHHSIsE dHEpPrus TEPMOJIUHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonnuectBo Termnorsl U pabora. BuyTpenHss
SHEpPrusi  OAHOATOMHOTO  HWJ€albHOro  rasa. Buasl  Temionepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3JyuyeHHE. YIelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEI1oTh pu Temionepeaaye.

[Tonsitue 006 ammabatHom miporecce. [lepBblli 3aKOH TEPMOIWHAMUKHU.
[IpumeHeHue mepBOro 3aKOHa TEPMOJMHAMHUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBele  mamwuHbl.  [IpUHOMIBI  IEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBbIX MamuHax. KosdduuueHTt mnone3Horo
nedctBus TeroBord MamuHbl. [{ukn Kapno u ero kosdduimeHT mosie3Horo
JENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuueckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEpruu Tela NpPH COBEPIIEHHWU PaOOTHI: BBLUIET
npoOKu u3 OYTBUIKM TIOJ JIEWCTBHEM CXATOro BO31yXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAL).

N3meHenune BHyTpEeHHEN SHEpruu (TeMIiepaTyphbl) Tea Npu Terionepeaaye.



OmeIT 1O anuabaTHOMY pacHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUraTelsi BHYTPEHHETO0 CrOpaHusi, peaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenue yaenbHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeujecmea. Dazoevie nepexoovt

ITapoobpa3oBanue n kKoHIeHcarus. Vcmapenne n kuneHue. AOGCONMIOTHAS H
OTHOCHUTEIIbHAsI BJIAXKHOCTh Bo3ayxa. HackllieHHbld map. YaelbHash TeIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT JIaBJICHUSI.

Trépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctamwioB. JKuakue kpuctauibl. CoBpemeHHble Marepuaibl. I[lnaBieHue u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyoaumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuueckre YCTpOWCTBA W TIPAKTUUECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJTYUYEHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX TTAPOB.

Kurnienue npy moHM>XEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenune HarpeBaHus U IJIaBJICHUS! KPUCTANTMYECKOT O BEIIECTRA.

JleMOHCTpanus KpUucTaioB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenne 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pa3znen 4. DinekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpu3aumst Ted. OJIEKTpUYECKHil 3apsan. J(Ba Buaa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi aneKTpUuYecKuil 3aps.
Onektpuueckoe rmnoie. Hanpsok€HHOCTh  3iekTpuueckoro mojis.  [IpuHiun
CYIEPIIO3ULIUMN BJIEKTPUUECKUX ToJel. JIMHUKM HanpsKEHHOCTH SIIEKTPUUECKOTO
HOJIA.

PaGora cun  anekrpocraruueckoro  mnois.  [lorenmman.  Pa3HocTthb
noreHuuanoB. [IpOBOAHUKM ¥ JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTbD.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.



TexHuuecKkne YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: 3JIECKTPOCKOIL,
AJEKTPOMETP, JJIEKTPOCTAaTHUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN anIiapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA DIEKTPOMETPA.

BzaumonencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEJI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMATIEKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IHIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUAJIEKTPUUIECKOW NPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannuwiii 21ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspkenune. 3akon OMa 117151 y4acTKa LETH.

DJIEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIEKTPOJBIKYIIAs CUJIA M BHYTPEHHEE COINPOTUBICHHUE HCTOYHHUKA TOKA.
3axon Oma /171 OJIHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTkoe 3amMbIKaHHe.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

DNEKTpUYECKU TOK B  pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNALUA. DIECKTPOJIN3.

DIJIEKTpUYECKU TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJILTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIM TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIAKEHHUS.



3aBUCUMOCTh COINPOTUBICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIAIY MTONIEPEYHOT0 CEYEHUs U MaTepHraia.

CwmenanHoe coeIMHEHUE TPOBOJHUKOB.

[IpssMmoe wW3MepeHHEe BIEeKTPOABMKYLIEW cuiabl. KopoTkoe 3amblkaHue
raJIbBAaHUYECKOr 0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTb BO31yXa.

OnHOCTOPOHHSSI MPOBOAUMOCTD JTHO/A.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3MepeHue >7eKTPOABUKYILEH CUIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbie CBA3H

N3yuenune kypca ¢usmku 6a3oBoro ypoBHs B 10 Kimacce OCymecTBISETCS C
Y4€TOM COZEPKATENbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMHU MAaTE€MAaTHKH,
OMOJI0TUH, XUMHH, Teorpadun U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (pakT, rumores3a, (u3WUecKas BEIWYHMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypaBHEHHWM, JUHEHHas QyHKUUA,
napabosa, rurnep6osna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJIMHAT, CI0XKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpupoae, Auddy3us, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadr, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs HUCCOLMAIMS,
raJbBaHUKa.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHUS] B TEXHUKE, MOJIIMIHUKH, HCIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, ObBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YHCIE€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYHHBIH MPUHTED, AJIEKTPOHArpeBaTelbHbIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.



11 KJIACC

Pasznea 4. JinekTrpoauHaMuKa

Tema 3. Maznummnoe noje. IneKmpomMacHUMHAA UHOYKUUA

[ToctossHHBIE ~ MarHUTHL.  B3anMOmENCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKuuu. [IpuHoun cyneprno3uuuu
MAarHUTHBIX MoJied. JInHMM MarHuTHOM WMHAYKIWU. KapTuHa NWHWNA MarHUTHOU
WHJYKIMH T10JI1 HOCTOSIHHBIX MArHUTOB.

MaruutHOE TIOJIE TNPOBOAHMKA C TOKOM. KapTuHa JHMHMN HWHAYKUHAH
MarHMUTHOTO MOJISl JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIHIIEBOTO
IPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb U HampaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Itose. PaGora cunbl Jloperma.

SIBreHHe DJIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHJIYKIMA. OJIEKTPOABIIKYIAST CWJIA HWHIAYKIMHA. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe molie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBHKYIIEMCS OCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIIMU. OJEKTPOABWKYIIAs  Ccujia
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIE
MAarHMThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopelicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Amrepa.

JevictBue cuibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHOW UHIYKIIVH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHIIBI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue ssBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Paspnea S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KONE€OAHUS

KonebarenpHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
IMapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u (asza KojieOaHUH.
[IpyxvHHBIN MassTHUK. MaremMaTM4eCcKUl MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanmii. [IpeBpaiieHne sHepruu npyu rapMOHMYECKUX KOJICOAHMSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUA B
UJCaIbHOM KOJeOaTeNTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTryxarouux kKojieOaHusX. BeIHY>K€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyX)IeHHBIE 3JIEKTPOMArHUTHBIE KOIeOaHuUsl.

ITepemennsbiii TOK. CHUHYyCOMAQIbHBIM TMEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJTHO€ W JICUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKa U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJICTBE IEKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre YyCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JIUHUU AJEKTponepeaay.

Jemoncmpayuu

Uccnenoranre mnapaMeTpoB KoJjieOATENbHOW CHUCTEMBI (MPYKUHHBINA WU
MaTEeMaTUYECKUN MaITHHK ).

HaGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs!.

OcumnorpaMmbl (3aBUCUMOCTH CUJIbI TOKA W HaNPSKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu moCnenoBaTEIbHOM COECIWHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

UccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJbIX KOjeOaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH U MAaccChl Tpy3a.



HccnenoBanne nepeMEHHOr0 TOKa B LENH W3 IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, ycioBHs pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpoCTpaHeHusT W JJIMHA BOJHBL. llomepeuHble W  MOpPOJOIBHBIE BOJHBI.
WNHurepdepenius u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3IYUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, V B anekrpomarautHoii BoinHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
uHTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana >ME€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI pagUOCBS3U U TENEBUACHUS. Patnonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIBTPa3ByKOBas IMArHOCTMKAa B TEXHUKE W MEIHWIUHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHNE TOMIEPEYHBIX U TIPOOJIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HabGntonenue orpakeHus: M NpeIoOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6mtonenune nnatepdepennnu u qudpakiin MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenne cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIONH H
4acTOTOM KOJIEOaHU.

UccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
IPEIOMJICHUE, TTOJsIpU3aIus, Tudpakiys, nHTephepeHITUs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonnHElHOE pacnpocTpaHEHUE CBETa B
oaHOpoaHOM cpexne. JIyd cBera. TodeyHbld HCTOYHUK CBETA.

OTtpaxenue cBera. 3akOHbI oTpaxkeHusi cBeta. I[locTpoeHne n3oOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTeNb
npenomienus. llonHoe BHyTpeHHee oTpaxenue. lIpenenpHblii yroa IOJIHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbli coctaB Oenoro ceera. LIBer.

Cobuparomue u pacceuBaromde JuH3BL. ToHKas mauH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKash cuja TOHKOW JuH3bI. [locTpoeHue wm3oOpakeHHil B
coOMparonmx U pacceuBaromux JuH3ax. opMysna TOHKOU JIMH3BI. Y BEIUYEHUE,
JlaBaeMOe€ JINH30MU.



[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJIEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHOU
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YcloBue HaOIIOIECHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MNAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOIN, TEIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pACIPOCTPAHEHUE, OTPAXKEHHE UM NPEIOMIIEHHE CBETA.
OnTtuyeckue mpruOOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Monellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoma, TEJIECKOna.

Habmonenne natepdepeHnn crera.

Habmonenue nudpakiuu cBera.

Habnronenne aucriepcuu cBeTa.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIXOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBera.

Vuenuueckuii skcnepumenm, 1abopamophule pabomoi

N3mepenue nokazaTtenst NpeaoMIICHUS CTEKIIA.

UccnenoBanne cBOMCTB N300paxKeHU B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEIUAJIBLHON TEOPUH OTHOCHTEIbHOCTH

['panunbl  OPUMEHUMOCTHM  KJIacCMYecKoM  mexaHwku.  [loctynartsl
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKpAICHHE
JUTUHBI.

DOHeprusi 1 UMIYJIbC PENSITUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJILCOM PEATUBUCTCKON YaCTUIIbl. DHEPTUS
IIOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. Inemenmol K6anmoeoit ONMuUKU



®otonbl. ®opmymna [Inanka cBsi3u sHEPrUN POTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbC (POTOHA.
OtkpeiTue u uccnenoBanue Goroadpdexra. Onbitel A. I'. CToneroBa. 3akoHBI

dororddexra. YpaBuenue DiHmreitHa maisa dorodddexra. «KpacHas rpaHuia»
dotorddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTogaTumk, comHeUHAas 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeENTHEro (poTodddekra.

Cseronnon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna mo paccesHHIO o -4acTHIL.
[lmanerapnas momens aroma. Iloctynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buis
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBseie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOJIHOBOMN
TyaJIA3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaOnronenue inHeHyaThIX CIIEKTPOB U3JTYUYECHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

Habmonenue nuHEIaTOro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOUIUE CIOXKHOCTh CTpOeHUsA sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3Iy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA M HeWTpoHa. HykiionHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnian. ONEKTPOHHBIM U TO3UTPOHHBINM Oera-pacman. [amma-
U3JIy4YCeHHE. 3aKOH PAIMOAKTUBHOIO Pacraja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Macchl siapa.



Anepnsie peakuuu. JleneHue u CUHTE3 AIED.

Anepusiii peaktop. Tepmosinepubiii cuHTe3. [IpobiieMbl M MEPCHEKTUBHI
SIEPHON SHEPTETUKHU. DKOJIOTMUECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAaOIIOIEHNS U PETUCTPALIUN AIEMEHTAPHBIX YACTHULL.

@yHIaMeHTaJIbHbIe B3aUMOAEHCTBUS. EMMHCTBO (U3NUECKON KApTUHBI MUPA.

TexHu4yeckre yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHsbIil peakTop, aToMHast 6omoa.

Jemoncmpayuu

CUY€TUrK MOHU3HUPYIOIIHNX YACTHII.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

UccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otansl pa3BATHS acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBHKCHHUE.

Conneunas cucrema.

Connue. ConHeunass akTUBHOCTh. McTouHuk sHeprum ConHUAa W 3BE3N.
3BE31pI, UX OCHOBHBIE XapPAaKTEPUCTHUKHU. JlnarpaMMa «CHEKTPaJIbHBIA KilIacc —
CBETUMOCTBY». 3BE3/bl IJIaBHOM MOCIEAOBATEIIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIS 3BE3] TJIABHOW NOCJIEAOBATENbHOCTH. BHYTpeHHEe cTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U dBOoMoIMU ColHLA U
3BE3]1]. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [amaktuka. Ilomoxenne n asuxkenue ConHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbIE IBIPHI B SApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06:ma. Pazberanue ramakTuk.
Teopust bonsmoro B3psiBa. PenukroBoe nsinyyeHue.

Macumrabnas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnrooenus

Habntonenuss HeBOOPYKEHHBIM IJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
OPWIOKEHUH 711 ONpeleleHUs] OJIOKEHUsI HeOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckon Jlynsl, mianer, Mneunoro [Tyru.

O0o01maiee NOBTOpPeHNE

Ponpr ¢usuku W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOW KapTUHE MHUpPA, POJb (PU3NUECKON TEOpHH



B (GOpPMHpPOBAHWM TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHUpa, MECTO
bu3nUecKol KapTUHBI MUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
y4€TOM COJIEpPKATENbHBIX MEXKIPEIMETHBIX CBS3E€H C KypcaMU MaTEeMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMWHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTMPOBaHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: pelmieHHWE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUYECKHUE
GyHKIIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPhl U HUX NPOEKIMU HA OCH KOOPJAMHAT, CIO0KEHUE BEKTOPOB,
NPOU3BOJIHBIE BJEMEHTapHbIX (YHKIMM, TpHU3HAKU TMOJ00MS TPEYroJbHUKOB,
oTpeieNieHHe TUIOMIAIN TIOCKUX (PUTYp U 00bEMa Tell.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM MpUpPOJE, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKask CTPYKTYpa TBEPIABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUIMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.

l'eocpagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3ajJieKW MAarHUTHBIX DY,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHUI.

Texnonoeusi: JNVHUM BJEKTpONEpenad, TEHEepaTop IEPEMEHHOr0 TOKa,
AJEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajiap, PaJUONPUEMHUK, TEICBU3OP,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
conHe4Has Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpenmMera «Pu3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXJEHHUH, COOTBETCTBYIOIIHUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH I'PAXKJAHCKOM MO3UIIMU 00YYarOIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX H
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)kKIaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh pOCCHICKON IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOLIEHHWE K TI'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHUS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NEATENBbHOCTH YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMYUBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAs 3CTETHUKY HAYYHOTO TBOPUYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3MKY Ha TPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJIO0ATBHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuipeHue OmbITa JEATeTbHOCTH HKOJOTMUECKON HamNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus:  (QU3MKH  OCYIIECTBJISATh  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHUS
ba3oBble Jjoruueckue AeMcTBUS:
CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAensaTh LENU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTH KCHMS
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PaccMaTpUBaEMbIX
(bu3MUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHualbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE MPH PEIICHUH KU3HESHHBIX TIPOOJIEM.
ba3oBble nccieaoBarTe/IbCKHe JeCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KJIIOUEBBIMU MOHATHUSIMH M METOJAMU
(bu3UYECKON HayKH;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMU JCSATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, NpeoOpa3OoBaHUI0O M TPUMEHEHUIO B PA3JIMYHBIX YUECOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICATCITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTWUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a1a9 ¢ CcoOMoJieHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COACpXKAaHUS B Pa3jIMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIWUKTHBIX CUTyallud W  CcMsATr4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO JCSITEIbHOCTh B 00JIacTH
GU3MKM ¥ aCTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsITh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTECHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMeHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBHI APYTUX TIPU aHAMU3E pPe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTiwkeHHUs TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHA CpeIHEero ooOiero oOpa3oBaHUA Y OOyYarOUIUXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHus, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
IPYruX, YYUTHIBaTH €ro TMpPH OCYIIECTBICHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3aps)i IPU PelIeHUN (PU3NUECKUX 3a]1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TAJeHUE TeJ, ABWKEHHE 110 OKPYKHOCTH, HHEPITHUS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIIICHUE TABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHaTa, MyTh, IMEpPEMEIleHUue, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIIMUUHY C JAPYTHMH
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBHIE CBOMCTBA TEl M TEIIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETHYECKAsl SHEPTHsI XaOTHUECKOT0 JBMKEHUS MOJICKYJ, CpEAHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAUEHUS W EAWHHIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPHUECKOE IT0JIC, HAMPSOKEHHOCTD TOJIS, IMMOTEHIINAN, Pa3HOCTh MOTCHIIMAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIUYMH, UX OOO3HAUEHUS U €IWHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M MIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCU€Ta, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTE€MaTUYECKOE BBIPAXKEHUE U YCNOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIE TPUHLUIIBI JEHCTBUS  MAalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUA X O€30MACHOI0 MCIOJb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIOJIHATD DKCIEPUMEHThI 10 MCCIENOBAaHUI0 (U3UYECKUX SIBICHUM U
IPOLECCOB C HCIOJB30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (U3NUYECKUX BEITUUMH, TPU
ATOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HMCIOJb30BaTh M3BECTHBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUI, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOoOXOo/MMbIE ISl €€ pEelleHUsl, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelIaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl C OMopoil Ha M3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCTOJb30BaTh  MpPU  pEUIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE paCCMaTPUBAEMOI POOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIIOAEH, LEJIOCTHOCTh U €IMHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIeTTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TP PEIICHHH (DU3UISCKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: DIIEKTPpUUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIUS, JCHUCTBUE MArHUTHOIO TIONA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dbotoanexkTpuueckuii 3pdekt (poroaddekT), cBeTOBOE NaBiIeHUE, BOBHUKHOBECHUE
JMHENYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBIEHUS (TIPOLIECCHI), MCIOJB3Yysl (DU3MUYECKHUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, SJIEKTPUUYECKOE HANpSIKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOro mnois, cwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKass CuUjla JIMH3bI, MPU OMHCAHUM MPaBUIBHO TPAKTOBaTh (HU3UUYECKUMN
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢dbuznueckre BEIUYMHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIME JIaHHYIO (U3HUECKYI0 BEJIUYMHY C JPYTUMH BeJIWYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUS IPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETA, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHa ans Qororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsia, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, MoCTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONPENENATh HAMPABIEHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSMBIX W KOCBEHHBIX HU3MEPEHUU: MpPHU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUNOTE3y Y4€OHOro HDKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIOIh30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (U3HYECKUX BEIUMYUH B BHUAE TaOIUL U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTA C HCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1AOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHus, MPOBOAUTH PACUEThl M OLIEHUWBATH PEATbHOCTH
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(u3nyecKkue sIBIEeHUs;

UCTOJb30BaTh ~ MPU  pELIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATH TPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE30MACHOIO HUCIONIb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacHOCTU MU OOpalleHUH ¢ MpUOopaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYMIIbI B PEIICHHE PACCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuvecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/1esioB U TeM uudposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
Pa3znen 1. PU3UKA U METO/JbI HAYUYHOI'O ITO3HAHMUSI
bubnuorexa [IOK
1.1 ®u3uKa 1 METOABI HAYYHOI'O MO3HAHMS 2 https://m.edsoo.ru/7fA1b72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaria > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYISIPHO-KMHETHYECKOM 9 1 bubnmoreka [JOK
' TCOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
32 OCHOBBI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnnoreka [IOK
' ®da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Pazgea 4.

SJIEKTPOANHAMHUKA



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

bubmuorexa [IOK

41 DueKTpoctatitia 10 https://m.edso0.ru/7f41bf72
49 IlocTosiHHBIN AneKTpudYecKuil TOK. TokH B 12 bubmmorexa [IOK
' pa3IMYHBIX cpeliax https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuectBo yacos DJIEeKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue A p
n/n Bcero u3y4eHusi | o0pasoBaTeJIbHbIC
padoTbI padoTbI
pecypcsbl
®du3uka — HayKa O IpUpoJIE.
1 Hayunsie MeTzK bl HO?I,)HEI:HI/IS{ 1 bubmioreia LIOK
yi a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeTr0 MUpa
Posnb 1 MecTo pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETLHOCTH JIFOIeH
MexaHn4eckoe IBUKEHHUE.
OTHOCHUTEILHOCTh MEXaHUYECKOTO bu6mmoreka [IOK
3 1
nBwxeHusd. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE npsMoOIMHETHOE 1 bubnnoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOIUHENHOE 1 bubnuorexa [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobOoiHOE MajieHue. Y CKOpeHue 1 bubnnoreka [JOK
CBOOOJIHOTO TMaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe nBUXKEHUE.
7 JIBr>keHre MaTepuaIbHON TOYKH 110 1 bubamorera LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Ipunaiun otHOCUTENBbHOCTH [ anumnes.
bu6nunorexa LIOK
8 WNueprmanbHble CUCTEMBI OTCUETA. 1

IlepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [punuun

9 CYIIepHo3uluu cuil. Bropoii 3akoH bubmmorexa LOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
Herorona st MatepuanbHOM TOUKH

10 Tpetnii 3akon HetotoHa miis bubnunorexa LIOK
MaTepHaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOTO TsroTenus. Cuia

11 TspkecTd. IlepBasg kocMHuueckas bubmorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tea https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Ko>ddbumuent tpenus.

13 Cuia Zil‘[ OTI/IBJ'IGI?I/I(I:I npu BIEE(CHI/II/I bubmorexa [OK

p pua https://m.edsoo.ru/ff0c3f76
Teaa B )KUAKOCTH HIIU rase
[ToctrynarensHoe U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
Mowmenrt cuisl. Ilnedo cunsl. YeiaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeIa
HNMiynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MAaTEPUAIIBHBIX TOYEK. bubmuorexa [JOK
HNmnynbsc cuiibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JBHKEHNE
Pabora 1 MOIIHOCTD CHIIBL.

16 Kunernueckast s3Heprust MarepuaaibHOW bubmuoteka [IOK
Touku. Teopema 006 U3MEHEHUU https://m.edsoo0.ru/ff0c4502
KMHETHYECKOW SHEPTUH
[ToreHunanbHas 3HEprus.

ITorenmmanpHas YHEPTUs 0
. PTIBT YTIPYE bubmuorexa [IOK
17 ne(hOPMHUPOBAHHON TPYKHUHBI.

[ToTennuanpHas OHEpPIruAa TCjia BOJIM3HU
IMOBCPXHOCTH SemMin

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IB.J'II)HI)IG 1 HENIOTCHIINAJIbHBIC
cuibl. CBsi3b paboTHI
HETIOTCHIIMAIBHBIX CHJI C U3BMEHCHHEM
MEXaHHYECKON SHEPTUHU CUCTEMBI TEl.
3aKOH COXpaHEHHUS MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota
«MccnenoBanue cBs3M pabOTHI CHIIBI C
M3MEHEHHEM MEXaHWYECKOW YHEPrun
TeJIa Ha MPUMEPE PACTSIKCHUS
PE3UHOBOTO KI'YTa»

20

KonTponbHas pabota mo Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJI0KEHHUS MOJIEKYIISIPHO-
KHHEeTH4YecKoi Teopuu. bpoyHoBckoe
neuxenue. Auddys3us

XapakTtep IBH>KECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECCTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPABIX TEII

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

23

Macca monekyin. KonndectBo
BemiecTBa. [locrossHHas ABorazipo

24

TermnoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TemrepaTypa Kak Mmepa
CpeHeN KHHETUYECKON SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBaHue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHSI
pa3peskeHHOTO raza»

29 N3onporieccrl B uaeaqibHOM ra3e u ux bubmuorexa [IOK
rpaduyueckoe mpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
BuyrtpeHnHss sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U

30 cnoco0OrI € nzmenenus. Komuuectso bubnmoreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJJHOATOMHOTO HUJCATEHOTO
rasa

31 Bunpl Teronepeaaumn bubmorexa LIOK

A pea https://m.edsoo.ru/ff0c5c36
VYrenpHas TEIIOEMKOCTh BEIIIECTBA.
bu6mmorexka [IOK
32 KonuyecTBo TemnoTs! nmpu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIi mpoiece

33 [lepBblil 3aKOH TEPMOJMHAMUKH U €T0 bubnuorexa [JOK
MPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTs mporeccoB B

34 npupoje. Bropoit 3akoH bubmmorexa [JOK

pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunumn aevicteus u KIIJ TernmoBoi bubmuorexa [IOK
MAIlIHHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnao u ero KIT/

37 DKOJIOTrnYecKue mpooIemMbl

TCIITIOOHEPT CTUKHU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O606maromuii ypok «MonekynspHas

bu6nmorexa LIOK

38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «Mounekynspraas pusuka. OCHOBBI bubamorexa [JOK
YAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [Napoo6pazoBaHue u KOHAEHCALIUS. bubnuorexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS
41 BJIAKHOCTh BO3/ayXa. HachlleHHbIN bubmorexa LIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmueckue n
42 amop(dHbIe Tena. AHU30TPOIHS bubnmoreka [JOK
CBOMCTB KpucTasuioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTEpHAIbI
[InaBneHue M KpUCTAIIIA3AIIHS.
43 VaenpHas TemnoTa IJIaBICHHS bubmorera [JOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarnust
bu6mmorexka [IOK
44 YpaBHEHHE TEIUIOBOTO OanaHca htts://m.edsoo.ru/ff0c6820
OnexTpu3anus Tei. JJNEeKTPUIECKU
45 3apsa. JIBa BUIa SJIEKTPUYECKHUX bubmorera [JOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUAIESKTPUKH U
46 H(I:n IIOBO H:IIKI/I 3a2))H COXpaHEHUS bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
B3anmogeiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHbli 371eKTpHUUECKUN bubmorera [JOK
4 ’ P https://m.edsoo.ru/ffOc6ced
3apsia
48 Hanps€HHOCTD 2JIEKTPUYECKOTO bubmmorexa [IOK

nons. [IpuHiun cyneprno3unuu

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

ANEKTPUUYECKUX TTosiel. JInnuum
HaIPsKEHHOCTH

49

PaGoTa cui 3neKTpoCcTaTHUeCKOro
nois. [lorernuan. Pa3zHocTh
IIOTCHIOAJIOB

bu6nmoreka [IOK
https://m.edso0.ru/ff0c6f00

50

[TpOBOTHUKY U TUIIEKTPUKH B
AIEKTPOCTATUUECKOM II0JI€.
JusnexkTpudeckasi IpOHUIIAEMOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkoctb. Konaencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTOpa. DHEPrusl 3apsyKEHHOTO
KOH/IEHCAaTopa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa'”

54

[IpyHIMD AEHCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJIILHOTO
arrapara, CTpyMHOro IpHHTEpa.
DJIeKTpOCTaTUYECKas 3aIlIHTA.
3azemiieHHe AIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymiectBoBaHus. [locTOSHHBIN TOK.
Cuna toka. Hanpsixkenue.
Conporusnenue. 3akon OMa 11t
y4acTKa [enu

56

[MocnenoBatenbHOE, MapaIeabHOE,
CMEIIaHHOE COCTUHCHUE
npoBoHUKOB. JlaboparopHas paboTa
((I/I3y‘leHI/IC CMCIIAHHOI'O COCIUHCHU A
PE3UCTOPOBY

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTE JIEKTPUUECKOTO
ToKa. 3akoH J[xxoyns-Jlenua

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis TOJTHOM (3aMKHYTO)
anexkTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIeKTPOHHAs IPOBOIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIGHI/If{ METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

61

62

[TomynpoBOAHUKY, KX COOCTBEHHAS U
npuUMecHast MpoBoANMOCTh. CBOMCTBA
p—n-niepexona. [TonynpoBoIHUKOBBIE
PUOOPHI

DNEKTPUUYECKHUIA TOK B pACTBOpPAX U
paciuiaBax JIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIIUAITHSI.
DJEKTPOIN3

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

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSITeNTbHBIN U

HECaMOCTOSTEIIbHBIN pa3psa. MosHus.

IIna3sma

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc84ae

64

DJeKTpUYecKre IpUOOPHI U
YCTPOMCTBA U UX MPAKTUIECKOE
npumeHeHue. [IpaBuna TeXHUKU
0€e30I1aCHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c86fc

65

Ob6o06matromuit ypok

bubnuorexa [IOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

«INEKTPOTMHAMHUKAY

https://m.edsoo.ru/ff0c88be

KonTtponsHas pabota o teme

«Qnektpocraruka. [TocrosHHbIN bubmmorexa [IOK
66 . 1
3NeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHbIX Cpelax»
Pesepsnblil ypok. KonTponbHas bubnuorexa [IOK
67 1
pabota o Teme "DieKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblii ypok. O60061maomuii ypok 1 bubnmoreka [JOK
no temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuuyeckue p
n/n Bceero H3yuyeHHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edsoo0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

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

NunykTtuBHOCTS. SIBIICHHE
camouHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

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

17

IlepemenHsIil TOKk. CHHYCOUIAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

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

20

DKOIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnosnab3oBaHust
ANIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubmmorexa [LIOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIC BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [llkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceta. [locTpoenue nzodpakeHuit B bubamorexa [OK
) P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bu6nmoreka [IOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MeXaHUKHU. [locTymarsl bu6morexa [LIOK
CIielIMaJIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bu6morexa IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUIBEL. CBI3b MacChl C DHEPTUEH U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
HOJINOTEKA
4l porospexta. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBuenue
42 SﬁHMTeqﬁ)Ha J(Ils)l(b(bOTOB(bg)eKTa bubmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe qelcTBHE bubmorexa LHOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTosrnement, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LIOK
pOpAATOP t https://m.edso00.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenwne n ornomnienne GpoToHOB
48 Il I/I}ll'Iqe exole aTOMEIlH co Hc?;o OBHS bubmmorexa [JOK
P pexol o 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
Bonnosrle cBoricTBa yacTull. BoiHbI
. . bubmuorexa [JOK
49 ne bpoits. KopnyckynspHo-BOTHOBO#M

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuto cocraa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKphITHE TPOTOHA M HEHUTPOHA.
N3oronsl. Anbha-pacmna.
DEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SnepHbIi
peaktop. [IpobreMbl, MepCIEeKTHBEI,
AKOJIOTMUECKHUE aCTIEKThI SICPHOU
SHEPIreTUKU

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

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®yHaaMeHTalIbHbIE
B3auMoAeucTBUI. EnMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

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

55

Bun 3Bé3gnoro Heba. Co3Besausi,
flpKI/Ie 3Bé3)II)I, IIJIaHETHI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sueprun CosnHIa U 3BE3]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE31IbI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/BI TJIABHON
MocJjen0BaTeIbHOCTH. BHyTpeHHee
ctpoeHue 38€31. COBpeMEHHbIE
MPEACTaBICHUS O MPOUCXOKIECHUU U
spororiu CoTHIIA U 3BE3]

58

Muneunsii [Tyt — nama ["anakruka.
Ilonoxenne u npuxenue CosHIa B
lNanmakruke. I'anaktuku. YEpHbIE IBIPHI
B IIpax TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o006matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit reopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» ®usuka, 10 kmace/ Maxumes I'.5., byxosres b.b., Corckuit H.H. oz
penaknueit [TapdentreBoit H.A., AkiinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocsemienue»

» dusuka, 11 kmace/ Msxkumes I'.J1., byxoBues b.b., Yapyrun B.M. nox

penakuueit [TapdpentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenbcTBO
«IIpocsemienue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
Metoauueckoe nmocooune. ®usuka. 10-11 kiraccol yriry0JéHHbINA YPOBEHb

(2023 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6mnoreka IJOK https://m.edsoo.ru/




