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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOXKCHHH W TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pazoBarenbHOM nporpammsl, npenacraBieHHbix B PI'OC COO, a takxke
c yuéroMm (enepanbHOl paboueit mnporpamMmbl BocnuTaHus W KoHuenuuu
npenoaaBanus yuyeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMSIX
Poccuiickoii @enepalinu, peam3yonnX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Iporpamma mno ¢usuke ompeaesnser o0s3aTelIbHOE MPEIMETHOE CO/IepKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YYEHHUSI TEM U Pa3lesioB
y4eOHOro TMpeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKH y4eOHOTO MpoIEcca, BO3PACTHBIX 0coOeHHOCcTel oOyuatomuxcs. [Iporpamma
o ¢u3ukKe M1aéT MpeCTaBICHHE O LENSIX, COJIEP)KaHnu, OOIIeH cTpaTernu 00y4eHHs,
BOCIIUTAHUS U Pa3BUTHs O0YYaIOIIMUXCS CPEACTBAMHU yuyeOHOTo mpenMera «Du3nkay
Ha yri1y0iIEHHOM YPOBHE.

Nzydyenne kypca (u3uKu yriayOJaEHHOTO YpPOBHSI TO3BOJSET PEan30BaTh
3amaud Mpo(eccnoHaTbHON OpHEHTAllMM, HANpPaBICHO Ha CO3[JaHUE YCIOBUW IS
IpPOSIBIICHUSI CBOMX HMHTEIUICKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM
OoOy4arolmuMcsi, KOTOpble HEOOXOAWMBbI JUIsl MPOJOJDKEHHs 00pa3oBaHUs B
OpraHu3anusx MpoPecCHOHATLHOTO 00pa3oBaHHs 1O  Pa3IUYHBIM  (PU3HKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o ¢usuke onpenenstoTcs MiIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (u3Mku Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHEHIE,
MeTanpeJAMeTHbIe,  TpeAMeTHble  (Ha  yrayOnéHHom  ypoBHe).  Hayuho-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METampeMETHBIM M TPEAMETHBIM pe3ylibTaraM OOy4YarouIuXxcs, OCBOHUBIIHNX
nporpamMmmy 1o (U3MKe Ha YPOBHE CpeHEro o0Iiero oopa3zoBanus Ha yriayOJEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3nKe BKIFOYALT:

TUTaHUpYEMBbIe Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha yriayOJIEHHOM YpOBHE,
B TOM YHCIIe IPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojaam oOy4eHusl.

[Iporpamma 1o (Qu3Mke uMEeT MNPUMEPHBIM XapakTep W MOXKET OBbITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JIsI COCTABIICHUS CBOUX PabOYHMX MIPOTPaMM.

[IporpamMma mo ¢u3uke HE CKOBBIBACT TBOPUYCCKYIO WHUIIMATHBY YUHUTENEH U
MPEIOCTABIISIET BO3MOXKHOCTH JIJISl pEAIM3allii PA3JIMYHBIX METOJUYECKUX MOAXO0/I0B
K MpEenoJaBaHui0 (PU3MKU HA YriIyOJEHHOM YpOBHE MPH YCIOBHUH COXPaHEHUS
00s13aTeIbHON YacTH CONIEPIKaHUs Kypca.

®du3uka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOJBI, BBICTYMAas B
KauecTBe Y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIECTBEHHBIH BKJIaJl B CHUCTEMY



3HaHUU 00 okpyxatouiem Mupe. IIKOAbHBIN Kypc (U3UKU — CHCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIbKY (DHU3HUECKHE 3aKOHBI
JexaT B OCHOBE TMPOLECCOB M SBJICHUM, H3y4yaeMbIX XUMHEH, OHOJIOTHEH,
¢uznueckoil reorpadueld u actpoHoMuel. Vcnonp3oBaHue U aKTUBHOE IPUMEHEHUE
(¢u3NYeCKUX 3HAHUN OMNPENENUIIO XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUA B c(depe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJyYEHHS
HOBBIX MaTEPUAJIOB C 3aJaHHBIMH CBOMCTBaMHU. V3ydenne (U3MKH BHOCUT OCHOBHOU
BKJIaJ, B (QOPMHUPOBAHUE €CTECTBEHHO-HAyYHON KapTHHBI MHpa OO0y4arouierocs, B
(opMUpOBaHNE YMEHUH NPUMEHATh HAayYHbI METOJ MO3HAHUS IPU BBHINOJIHEHUU
UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca (u3HKK Ha YpOBHE CPEAHEr0 OOLIEro oOpa3oBaHUs MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJECPKUT MaTepual U3 BCEX Pa3/eioB (PU3UKH, BKIIOYACT Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B coOOTBETCTBUM € HEH Marepuan Kypca (pU3MKH
oObeaMHEH BOKpPYr (¢u3nueckux Teopud. Benymmm B Kypce sBusercs
(dbopMUpOBaHUE NPEACTABIECHUNH O CTPYKTYPHBIX YPOBHSAX MAaTE€pHH, BEUIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanmuzanusi OpeAnosiara€T HCHOJIb30BaHUE
IYMaHUTAPHOTO TMOTEHIHANa (U3UYECKOM HAayKH, OCMBICIEHUE CBA3U Pa3BUTHUSA
(¢u3MKM ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoea npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOn€HHOTO YpOBHS
MpeanojaraeT 3HakOMCTBO C HMIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJOTMYECKHX
IIPUJIOKEHUHN U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipy 3TOM paccMaTpuBaroTCs Ha ypOBHE
OOIIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu peannsyercss IMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
CoJIep KaHMsl, MOCBALIEHHBIX 3KOJIOTMUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE
CBS3aHbl C PAa3BUTUEM TEXHUKM M TEXHOJIOTMH, a Takxke oOCyXAeHHs MpoodiieM
PalMOHANBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaepkKaHusi MPOrpaMMbl M0 (PU3HUKE TOJKHO ObITh MOCTPOCHO Ha
IOPUHLIUAIIAX CHUCTEMHO-JEATENBHOCTHOIO Monaxona. Jis gusuku peanuzanus 3THX
INPUHIIMIIOB 0a3upyeTcsl Ha KCIOJb30BAHUM CaMOCTOSTEIBHOTO AKCIIEPUMEHTa Kak
IOCTOSIHHO JeCTBYOIIEro (pakTopa yueOHoro npouecca. /s yriay0ia€HHOro ypoBHS
— 3TO CHUCTEMA CaMOCTOATEJIBHOIO YYEHHYECKOIO SKCIIEPUMEHTA, BKIIFOYAOIIETO
¢dpoHTaNbHbIE YYEHHMYECKHE OMNbITHI MPH HM3YyYEHUHM HOBOTO  MaTepuana,
naboparopHble pabOThl U paboThHI MpakTUKyMma. [Ipu 3TOM BO3MOXHBI /1Ba Crocoba
peanu3anmu (U3NYECKOTO MpakTUKyMmMa. B mepBoM ciydyae mpakTUKyM MPOBOJUTCS



an6o B konue 10 u 11 kmaccoB, au0O MOCiEe MEPBOrO W BTOPOTO MOJYTOAHMMA B
KaXXJIOM M3 3THX KJaccoB. BTopoil cmoco0 — 3To0 MHTErpanusi paboT mpakTUKyma B
cucTeMy J1ab0paTOpHBIX padOT, KOTOPHIE MPOBOSATCS B MPOLIECCE M3YUCHHS pa3zena
(remsbl). Ilpu sToM mox paboTaMu MpakTUKyMa IMOHUMAETCS CaMOCTOSITEIBHOE
UCCJIEIOBAHNE, KOTOPOE MPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOIr0, 0OOOIMIEHHOIO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nporpamme mo ¢Qusmke cucreMa YYEHMUYECKOTO SKCIEPUMEHTA,
7a0b0paTOpHBIX pabOT M MpaKkTUKyMa TMpeJCTaBiIeHA €AWHBIM IepeyHeM. Bribop
TEMaTUKH JJIs1 3TUX BHUJIOB YUYEHHUYECKHX MPAKTUYECKUX PaOOT OCYIIECTBISECTCS
y4acTHUKaMU 00pa30BaTeIbHOIO IMpolecca UCXOIs U3 OCOOEHHOCTEH MOYPOUYHOTO
IUIAHUPOBAHMUS M OCHalleHus kaOuHeta ¢usuku. Ilpm sTomM oOecneunBaercs
OBIAJICHNE OOYJarOIIMMHCS YMEHHUSMH TPOBOIUTH TPSIMbIE W KOCBEHHBIC
U3MEPEHMs], HCCIIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKMX BEIMYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbiioe BHIMaHME yEseTCs] PEIICHUIO PACUETHRIX M KaYeCTBEHHBIX 3ajad.
[Tpu 3TOM 111 pacyE€THBIX 3a7]a4 MPUOPUTETOM SIBISFOTCS 337]a4U C SIBHO 3aJJaHHOU U
HESBHO 3a/laHHON (DU3MUYECKON MOJENbl0, MO3BOJIAIONINE TPUMEHSATh H3yUeHHBIC
3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, TaKk M HHTErpupys
IpPUMEHEHNE 3HaHUU W3 pa3HbIX pa3fenoB. i KaueCTBEHHBIX 3a]ad MPUOPUTETOM
SBJIAIOTCS 33J]aHUsl HA 00OBICHEHHE/TIpe/ICKa3aHne NPOTEKAHUS (PU3NUECKUX SIBICHUIMA
U TIPOLIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue Bbioopa Gu3nuecko Moaenu aJis
CUTYallu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpeboanusimu GI'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHnto yueOHOTo mporecca Kype GU3UKuA yriayOiaEéHHOTO YypOBHS Ha ypOBHE
cpenHero obuiero o0Opa3oBaHMs AOKEH HU3y4aTbCsl B YCJIOBHUSIX MPEIMETHOTO
kabuHera. B kaOuHere (U3UMKM JOHKHO OBITH HEOOXOAUMMOE JabopaTopHOE
00OpyIOBaHUE JIJIsl BHITOJIHEHUSI YKa3aHHBIX B IpOorpaMMe Mo (u3uKe YYeHHUECKUX
OTIBITOB, JIAOOPATOPHBIX PaOOT M pabOT MPAKTHKyMma, a TAKXKE JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpaninoHHOEe  000pynoBaHue (GOpPMHUpPYETCS B COOTBETCTBHHM  C
OPUHIIATIOM MHHUMAJIBHONH  JOCTAaTOYHOCTH M OOECIEeUrMBaeT  IMOCTAaHOBKY
NEPEYUCIICHHbIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JAEMOHCTpAaUUd Jis
UCCIIEIOBaHMSI ~ M3yYaeMbIX  SBJIEHMH W  MPOLECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpyAOBaHHE [IJISi YYEHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIE TEMATUYECKUX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOywarommxcsa. TeMaTuyeckue KOMIUIEKTHI
7abopaTOpHOTO 00OPYMOBaHMSI JOKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJIOTOBBIX MU LU(POBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1IETIIMU U3y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

(opMupoBaHHE UHTEpeca M CTPEMIICHHS OOY4YalOIIUXCS K HayYHOMY
U3YYEHHUIO IPUPOBI, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJE IO3HAHHS W (POPMUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAYYHOI'O MHPOBO33pPEHHUS KaK pe3yibTaTa M3yuyeHUs OCHOB
CTPOEHMSI MaTEpUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHrue yMEHUIl OOBSACHATH SIBICHUS C UCHOJIb30BAaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(opMHpOBaHME TPEACTABICHUA O pONH (PU3MKH [JIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE NIPEJICTABICHUNA O BO3MOXKHBIX chepax Oynyiielt mpodeccnoHalIbHOMN
NEeSATEIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOATrOTOBKA K AAJIbHEWIIEMY OOYYEHHUIO B
TOM HAIpPAaBJICHUU.

JlocTkeHre 3TUX Lejield 00ecleurnBaeTcsl peleHueM CIEAyIoIUX 3a1ad B
npouecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01iero oopa3oBaHus:

IpUOOPETeHNE CUCTEMbl 3HAHUUA 00 OOHMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKIIOYAS MEXAHHUKY, MOJEKYJIAPHYIO (PU3UKY, SJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPUBUKHY;

(opMupOBaHHE YMEHUN NMPUMEHATH TEOPETUUYECKUE 3HAHUS Ui OOBSICHEHUS
buznyeckux SBICHUM B NPUPOAE U ISl NPHUHATUS NPAKTUYECKUX PELICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEILICHUS Pa3IMYHBIX 33/1a4 C SIBHO 33JJaHHOMN (hHU3MUECKOM
MOJICNIbIO, 3a/ad, MOJAPa3yMEBAIOIIMX CaMOCTOSTENBHOE CO3JaHue (PU3UUECKOM
MOJIEJIN, aJICKBATHOM YCIIOBUSM 3a/1a4d, B TOM YHCJIE 33]1a4 MH)KEHEPHOT'O XapaKTepa;

NOHMMAaHHE (U3UYECKUX OCHOB M TMPHUHIUIOB JCHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAMHM CaMOCTOSITEJIbBHOTO TUUIAHUPOBAHMS U IMPOBEICHUS
Gu3MUEeCKUX  HKCIIEPUMEHTOB, aHAM3a W  MHTEpIpeTauud  HHPOPMALNH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM U1 PA3BUTHS YMEHUU HPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BUTHE UHTEpPeca K cepaM NpoPecCUOHANBHON JESTENbHOCTH, CBSI3aHHOU C
(bu3UKON.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrmyOn€HHBIH ypOBEHb
u3ydeHus yueOHoro npenmera «dusuka» Ha ypOBHE CpeHEro 00Iero oopa3oBanus



BbIOMpaeTCsl 00yYaroIMMHUCA, IUIAHUPYIOIIUMHU TMPOJOJDKEHHE 00pa3oBaHUs IO
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

Ha usyuenue ¢usuxu (yrinyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIEro
obpazoBanus otBoauTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJIENI0), B
11 xmacce — 170 yacoB (5 4acoB B HEEIIO).

[Ipennaraemeiii B mporpamMMe 1o (U3MKE TMEpeueHb JIabopaTOpHBIX U
OPAaKTHUECKUX paboOT ABIAETCA PEKOMEHJOBAHHBIM, YYHUTENb JeJIaeT BbIOOD
MPOBENCHUS] JIA0OPATOPHBIX padOT U OMNBITOB C YYETOM HWHAMBUAYAIbHBIX
O0COOCHHOCTEH 00yJaroOInuXCsl.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. HayyHblid MeTO MO3HAHMS TPUPOBI.

®uznka — pyHIaMeHTadbHas HayKa o npupoje. HayuHbslid MeTOA MO3HAHUS U
METO/Ibl UCCIIEI0BaHNS (PUINYECKUX SIBJICHUM.

DOKCHepuMEeHT U Teopusi B Tpoliecce Mo3HaHusi npuponbl. Halmionenue wu
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MepeHuss (QHU3NYECKUX BEJIMYMH (QHAJOTOBBIE M LHM(POBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHud  (U3MYECKUX  BeIUMYMH  (aOcoitoTHass U
OTHOCHUTEJIbHAs).

MonenupoBanue (U3NUECKUX SIBIEHUI U IMPOLECCOB (MaTepuaibHas TOUKaA,
a0COJIFOTHO TBEPAOE TEJO, UJIeATIbHAS KUIKOCTh, UACATbHBIN a3, TOUYCUHBIN 3apsi).
['unore3a. PU3NYECKUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Pons m mecto ¢u3uku B (POpMUPOBAHHHM COBPEMEHHOW HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne cuiibl TOKa U HAMPSYKEHUS B LMW MOCTOSHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(poBoi naboparopueit mo ¢usuke. [Ipumepsr nuzmepenus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOI'O JBUYKEHUS.
Cucrema oTcyéra.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIMH Ha OCH CHUCTEMBbI
KoopauHar. Tpaekropus.

[lepemenienne, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MAaTepUaIbHOM TOYKH, MX IPOEKUUMM HA OCH CUCTEMBbI KOOpAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMeEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABM)KEHHE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS W NMYTH MaTepuaibHOM TOYKU OT BPEMEHHM U UX
rpaduku.

CBoOomHOE majeHHWe. YCKOpPEHHe CBOOOMHOTO maaeHus. JIBWKeHHE Tena,
OpOIIEHHOr0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCHMOCTb KOOPJWHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneitHoe aBrkeHue. J[BuxKeHne MaTEPUAIbHON TOUKHU 110 OKPYKHOCTH.
YrnoBas w  nwWHEWHas ~ ckopocTh. llepwoxg w  wactora  oOparieHwus.



[lenTpocTpeMutenbHoe (HOpMabHOE), KacaTeIbHOE (TAHTCHIIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  CHUIAOMETD,
JIBH>KCHUE CHAPSAIOB, LEIHbIE, IIECTEPEHYAThIE U PEMEHHBIEC MEPEIAUN, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopens cucTemMbl OTCUETA, WIUIKOCTpPALUs KHUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl uccien0BaHusl TBUKEHU.

Nnmroctpanys npeaebHoro nepexoia U U3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGntonenue nABWKEHUs Teia, OpOILIEHHOro IOJA YIJOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckOpoCTH Ipu ABMKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTeH, TPAaeKTOPHM, CKOPOCTEN ABMIKEHHSI OJHOTO M TOTO K€ TeNa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3ydyenne HEPaBHOMEPHOI'O IBHXKEHHUS C LEJIBIO ONPEIETICHUsS MIHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus Mpyu MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTM OT BPEMEHM IIpU  PAaBHOYCKOPEHHOM
JIBUOKCHUU.

N3mepenne yckopeHus cBOOOJAHOrO NajeHus (PEKOMEHI0BAaHO UCIIOJIb30BAaHUE
1udpoBoit 1aboparopun).

W3ydeHue ABMKEHHUS Tea, OpPOIIEHHOTO ropu30HTaNbHO. [IpoBepka runoress
O MpPSIMOM NPONOPUUMOHATIBHON 3aBUCHMOCTH MEXAY JaJbHOCTBIO TOJIETA H
HA4aJIbHOU CKOPOCTHIO TEJA.

N3ydyeHnne OBHKEHUS Tella MO OKPYKHOCTH C TIIOCTOSHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEepHOa OOpalieH!s] KOHUUYECKOro MasiTHUKa OT
€ro MapaMeTpOB.

Tema 2. Jlunamuxa.

IlepBeiii 3axkoH Hprorona. HMuepumanbable cucteMsl orcuéra. [IpuHImMn
oTHocuTenbHOCTH ['anunes. HeunepuumanbHble cHCTEMBI OTCU€ra (ONpEAEIICHHE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.



Bropoi 3akoH HproToHa 111 MaTepuanbHON TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHBAJICHTHOCTh TI'PAaBUTALIMOHHOM H
WHEPTHOWU MAaCCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUsI OT BBICOTHI HaJ|
MOBEPXHOCTHIO IIAHETHI U OT Teorpaduieckoil mMupoThl. [IBukeHne HeOECHBIX Tell U
ux cmyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, aBmKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cusa TpeHHs CKOJIBKEHHS U CHJIa TPEHUS TTOKOS.
Koaddurment tpenus. Cuna coOnpoTUBICHUS NPU ABUKEHUU Tella B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBUKEHUS Tell B MHEPLUUAIbHBIX M HEMHEPLHAIbHBIX CHCTEMax
OTCYETA.

[IpuHIMIT OTHOCUTEITBLHOCTH.

Kauenne naByX OWIMHAPOB WM IIApOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHJI C IIPOU3BENCHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEII.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAICHUU.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHUS MOKOSI, KAYEHNS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOJIEHUCTBYIOIIEH CHUJI MPU ABUKEHUU OpyCcKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUIIOTE3bI O HE3aBUCUMOCTH BpPEMEHHU [IBIDKEHUS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

N3ydenne NBWKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBHIO, NIEPEKUMHYTOU 4Yepe3
NETKui OJIOK.



W3mepenue xodpduirieHTa TpeHUsS IO BEIUYUHE YTIIOBOTO Ko3(QuireHrta
3aBucuMocTu Fr,(N).

HccnenoBanue NBMKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenune nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHO TBEPHOe Teno. [locTymaTenbHOEe W BpamaTeIbHOE IBUKCHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. [lnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeIA.

VYcroitunBoe, HeyCTOHYMBOE, O€3pa3IMYHOE PaBHOBECHE.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHME NIPOLIECCHI: KPOHILUTEWH,
CTPOUTENBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIUU.

Jlemoncmpayuu.

VY ciioBusl paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HUccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpalICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOMInBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHukxe.

Nmnynee MaTepuaibHOM TOYKHM, CUCTEMBI MaTE€pUANIBHBIX TOYeK. LleHTp macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnyibe CHITBI M UI3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umiyabca MarepualbHOM TOYkHW. [lpeacraBiieHue o CcoXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MajgoM W Ha KOHEYHOM IepemelieHuu. [ 'padpuyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass sHeprus wmatepuanbHOM Toukd. Teopema 00 HU3MEHEHUH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHUManbHBIE W HENOTEHUUANbHbIE CWIbL. lloTeHIManbHasg »HEprus.
[TorenuuanbHast sHeprus ymnpyro nedopmupoBaHHONW mpykuHBL. lloTeHIManbHas
DHEPIus Tena B OAHOPOAHOM IpaBUTALMOHHOM noiie. [loTeHnmanbsHas sHeprus tena
B TPAaBUTALMOHHOM II0JIE OJHOPOJHOrO mapa (BHyTpM M BHe Miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.



CBs13p pabOTHI HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTHH
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymM 1 WACANbHOM JKHUIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTHYECKUE NPOLECCHI: JABMKECHHE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MACTOJIET, THPOCKOII, GUTYpHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIIHOCTY CHJIBI.

W3mMeHeHue sHepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmHble npeBpamieHuss KUHETUYECKOW W TMOTEHUHUAIBHOW SHEPrud MpHU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe 3HEPTUH NPU CBOOOTHOM NaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJIENH AJIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJENCTBHM.

N3mMepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME W3MEHEHUS MOTCHIIMAIBHONW HHEPTUU TPYNKUHBI ¢ PabOTOM CHIIBI
TPEHMUSL.

Omnpenenenue padOThl CHIIBI TPEHHUSI MPU JBWKEHUU Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znes 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHBIE TIOJIOXKEHHSI MOJIeKYyJsipHO-KuHeTndeckoil Teopun (MKT), ux
onbITHOE 00ocHOBaHue. Juddy3us. bpoyHoBckoe aBMKeHHE. XapakTep IBUKCHUS U
B3aUMOJICMCTBHUS YaCTHUIl BelIECTBA. MOJEnn CTPOCHUS Ta30B, )KUAKOCTEU U TBEPIBIX
Tel U 00OBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojelned. Macca u pa3Mepsl
Mozekyna (atomoB). KonnuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ wusMmepenus. I[llkana
temneparyp Llenbcus.

Mopens uacanbHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YaCTHILIBI
rasza JIBHXKYTCS XaOTHUECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kmanelipona. AOcomoTHAs
temriepatypa (mkana temneparyp KenbBuna). 3akon [lanbrona. M3omporeccsl B



UJCealbHOM Ta3e C TIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3b  MEXIy JaBICHHMEM M  CpeJHEd  KHHETHYECKOM  SHeprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJCAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3p aOCOJIOTHOW TEMIEPAaTypbl TEPMOAUHAMUYECKON CHUCTEMBI CO CpenHei
KMHETUYECKOU dHEPTUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE TIPOLIECCHL: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTePUaJoB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS 4YaCTUL BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOoro OpoyHOBCKOTO JIBUKEHHUS.

Huddy3ust :KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTskeHnEe MOJIEKYII.

Mogenu KpUCTAININYECKUX PEMIETOK.

Habmtonienue u ncciaenoBaHue U30MpOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanne mponecca YCTaHOBIEHHMS TEIUIOBOTO  PAaBHOBECUS  IIPHU
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3ydyeHne H30TEPMHUECKOrO Tporecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/l) cucrtema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMUYECKON CHUCTeMbl. BHelHne u BHyTpeHHHE mapamerpbl. llapamerpsl
TEPMOAMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHUCBHIBAIOIIMNX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoguHamMuku. (CamMoONpoOM3BOJbHAS — peJlaKcalus
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopgens wuaeanpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaX€HUE JIsI BHYTPEHHEN OSHEPTIUU.
VYcmoBrus TPUMEHUMOCTH 3TOW MOJENN: HU3Kasg KOHLUEHTPALMs YacTHULl, BBICOKHE
TEMIIEPATYpbl. BelpakeHue sl BHYTPEHHEHW JHEPIMM OJHOATOMHOIO HJIEAIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOLIECCHI.



OnemeHTapHas paboTa B TepMOAMHaAMUKe. Brruucienue pabotel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEH  3HEpruu
TEpPMOJIMHAMHYECKOW  cucTeMbl  0e3  coBepuieHusi  pabotel.  KonBekiws,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo temmorsl.  TemnoéMkocTe Tenma. YpaenbHas HW - MOJISIpHAs
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHHMe Maliepa. YaenbHas Temora CropaHus
ToruBa. Pacyér konuuecTBa TEIUIOTHI Tipu  Teruionepenade. [lonsitue 00
ananabaTHOM Tpolecce.

ITepBblii 3aKOH TepMOJUHAMUKHA. BHyTpeHHsa 3Heprusd. KoinuecTBo TEMIOTHI
1 paboTa KaK Mepbl I3MEHEHHSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKOU CUCTEMBI.

BTopo¥ 3ak0H TEpMOIMHAMUKH JJIsI PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMHYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
anuabaTa. AGCOIOTHAs TeMIepaTypa.

BTopo# 3aK0H TepMOAMHAMUKH JJIsI HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT 00Jiee XOJIOIHOIro Telia K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIUU
(Knayszuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOLIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKUE ACTIEKThl HMCIOJIb30BAHUS TEIUIOBBIX ABHUTraresneu. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuuecKue yCTpPOWCTBA W TEXHOJOTMYECKHME IPOLECCHI: XOJIOAWIBHUK,
KOHJUITMOHEp, MNU3CIbHBIA M KapOIOpaTOpHBIA JBUTAaTeNd, IMapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TeMIEpaTyp, VYTWIM3ALHUS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAacoca, YTHIM3AIUs OMOOPraHWYeCKOro TOIUIMBA JJIs
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTtuieckoM pacIliupeHUN.

Bo3znymiHoe oruuso.

CpaBHEHUE YAETbHBIX TETNIOEMKOCTEMN BEILIECTB.

CniocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aguabaTHOTO IIpoIiecca.

KomrbrorepHabie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenune yaenbHON TEIITOEMKOCTH.

HccenegoBanue npouecca OCThIBAHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yyeHne B3aUMOCBS3M JHEPTrUM MEXKMOJIEKYJSIPHOTO B3aUMOJEUCTBUS U
TEMIEPATYPbI KUTICHUS HKUIKOCTEH.



Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHaeHcalus. Vicnapenue u KumneHue. Y ielbHasi TerioTa
napooOpa3oBaHUsl.

HacelllieHHBIE ¥ HEHachllleHHbIE napbl. KayecTBeHHass 3aBUCHMOCTh
IJIOTHOCTH U JABJICHUS HACBIIICHHOTO Mapa OT TEMIEpPaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACHIIIICHHOTO Tapa. 3aBUCHMOCTh TEMIIEPATyphl KUICHUS OT JABJICHHS B
KUJKOCTH.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEINbHAS BIIaXKHOCTD.

Tépnoe Teno. Kpucrannuyeckue n amopdubie Tena. AHU30TPOINHUS CBOMCTB
KkpuctaiuioB. I[lnmaBieHwe W KpucTtalum3anus. YJeiabHas TEIUIOTa ILJIABJICHHUS.
CyOnumarnusi.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxkarue. Caur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TeroBoe pacumpeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacuimpeHrue. AHrapMOHU3M TEIUIOBBIX KOJICOAHUN YaCTHI] BEHIECTBA KaK MpPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprun B (pa30BbIX MEPEXO0JIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HatspkeHHE. KodhPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBienus. JlapieHue MmoJ UCKPUBJIEHHOW MOBEPXHOCTHIO >KHUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckre ycTporucTBa U TEXHOJIOTUYECKUE MPOLECCHI: JKUIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHAIIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBOICTBa HACBIIICHHBIX APOB.

Kunenune. Kurnenue nmpu noHM>XEHHOM TABJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmauuBaHue.

KanunnspHsie siBieHus.

Moenn HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl u3MepeHus BIAXKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIIECTRA.

Buaer nepopmarmii.

Ha6nronenue manpix nedopmarui.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenpbHOM TEMIOTHI MJIABJICHHUS JIBJA.



N3ydenune CBOMCTB HACBIIIEHHBIX TapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JIyXa M OIIEHKa MacChl TapoB B
MOMEIICHHH.

N3mepenne kodpduiinenTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUcUMOCTH  jAedopmanmu  pe3uHoBOoro oOpasua  oT
NPUWIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiekTpoguHaAMHKA.

Tema 1. Inekmpuueckoe noJe.

Onextpu3zanms Tea W €€ MNpOSBICHUA. JJEKTpUYEeCKMM 3apsa. JlBa Buzaa
ANEKTPUYECKUX  3apsiAoB. [IpOBOAHMKHM, JUANIEKTPUKA W MOJYHNPOBOJIHUKH.
DeMEeHTapHBIA dJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHUsI DJIEKTPUUECKOTO 3apsiaa.

B3aunmogeiicteue 3apsanoB. Todyeunslie 3apsasl. 3akoH KynoHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsi/ibl.

Hanpsoxéanocts  anexktpuyeckoro  mnoiis.  IIpoOueiii  3apsa.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh ANEKTPOCTATUYECKOrO IMOJdsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. I[loTeHumanpHas »HEprus 3apsga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToTennman snekTpocTaTudeckoro mnois. CBsA3b HAaNpsLDKEHHOCTH MOJS U Pa3sHOCTH
NOTEHIMAIOB U 3JEKTPOCTATUYECKOro Toyis (KaKk OJHOPOAHOTO, TakK U
HEOHOPOJIHOTO).

[IpuHIMD Cynepno3UIIMU SIIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apspkeHHoM cdepwl. [lome
paBHOMEPHO 3apspKeHHOro mo o0béMy miapa. Ilome paBHOMeEpHO 3apsKEeHHOU
OECKOHEYHOM TIUIOCKOCTH. KapTuHbl JMHUN HaNpsOKEHHOCTH JTHX MOJEH U
HKBUMOTEHLUAIIbHBIX TOBEPXHOCTEH.

ITpOBOIHHUKH B 3JIEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JI3IIeKTpUKHU B IIEKTPOCTATUYECKOM noJIe. JuanekTpuueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DneKTpo€MKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCThH IIJIOCKOTO
KOH/JIEHCATOpa.

[TapannensHoe coennHEHUE KOHIAEHCATOPOB. llocnenoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

JIBM>KEHME 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: DJIEKTPOCKOI,
DIIEKTPOMETP, DJEKTPOCTaTHYECKas  3al[uTa, 3a3€MJIEHUE  JJIEKTPOIPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jlemoncmpayuu.



Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IJIACTHH.

Mopgensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DJIeKTpOoCcTaTUYECKasl 3alUTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IUIOLIAU IUIACTHH,
pacCTOAHUS MEXKIYy HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsaKa v pa3psaka KOHJIEHCATOpa YEPE3 pe3nUCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HabGnronenue mpeBpailieHusi JHEPTUN 3apsHKEHHOTO KOHJICHCATOpa B SHEPTHIO
M3JIy4YEHUS CBETONOA.

N3ydeHnne npoTekaHus TOKa B LEMNU, COJIEPKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBUsL CYLIECTBOBaHUSI ITOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTtouHnkum
toka. Hampsokenune U u DJIC &.

3akoH OMa [ yyacTKa ILenHu.

DIIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJHOPOIHOTO
MPOBOJIHMKA OT €ro UIMHbI M IUIONIAAY TMOMEPEYHOTO CEUEHUd. Y AEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MAPAILICIBHOE, CMELMIAHHOE COECAUHEHHE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTh ANEKTPUYECKOr0 TOKa. TermoBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJ1C 1 BHyTpEeHHEE CONMPOTUBIECHNE UCTOYHUKA TOKA. 3aKkOoH OMa 1Jisl TTOJTHOM
(3aMKHYTO#) dJIGKTpUYECKON 1enu. MOITHOCT, HCTOYHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpaeHncaTop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLIECCHI:  aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK SJIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.



N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKEHUS IS PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COMPOTHUBJICHUS UUWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

UccnenoBanune 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTHUBIICHUS MPU MOCTOSTHHOM
HaIpsHKEHUH.

[Ipsimoe uzmepenue D/IC. KopoTkoe 3aMblkaHue rajJbBaHUYECKOrO 3JIEMEHTA U
OILICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco6bl coenuHeHust ICTOYHUKOB Toka, DJIC Gartapeii.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOoro COnpoTUBIICHUS MPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPsDKEHUS JUIS  JIaMITbI
HaKaJIMBaHMUS.

YBenuueHue npesesna u3MepeHust amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanune 3aBucumoctr DJIC raapBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pazHOCTH MOTEHIHUAIOB MEXK/y MOJIIOCAMUA UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

Hccnenoanne 3aBUCUMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

OJNeKTpUYecKasi  MPOBOAUMOCTb  PAa3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBICHHUS METANIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u puMecHast MIPOBOAUMOCTD
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUM TOK B BJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAsT JUCCOLMALIMS.
DnekTponun3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

OnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIH MU HECaAaMOCTOSTEIbHBIH
paspsan. Paznuuneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHuyeckre yCTpPOICTBA M MPAKTHUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbI, JJIEKTPOHHO-Iy4YeBas TpPyOKa, TOJYNPOBOJHUKOBEIE MPUOOPHI: IHO,



TPaH3UCTOP, (HOTOAMO, CBETOAMOM, TallbBaHUKA, paUHUPOBAHHE MEAM, BBIILJIABKA
IFOMUHUSA, AIEKTPOHHA MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh COPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl nekTpoau3a Papayes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKH AUOA.

Du3nYecKuil NPaKTUKYM.

Cnioco0Obl n3MepeHust PU3NYECKUX BETUYHMH C HUCIOJIb30BAHUEM aHAJOTOBBIX U
IU(GPOBBIX H3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH HM3MEpPEHUN (PU3NUECKUX BEIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUMN,  MCCIEIOBAaHUA  3aBHCHMOCTEHN
bu3MYeCKUX BEJIMYMH, MPOBEpKa NPEIJIOKEHHBIX TUIOTE3 (BBIOOp U3 pador,
OINKCAaHHBIX B TEMAaTHUECKUX pa3fiesiax «YUEeHUYECKUI IKCIIEPUMEHT, JJaOopaTOpHbIE
paboThI, MPAKTHKYM).

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usznku yrinyonénHoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C YYETOM COJEP)KATEIBHBIX MEKIIPEAMETHBIX CBA3€H C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HanuA: SIBIICHWE, HAay4yHBIM (akT, runoresa, (u3nmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaOJIOJIEHHe, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelieHue cuUCTeMbl YypaBHeHMM. Jluneiinas ¢QyHKUus,
napabona, runepOona, ux rpapuku U cBoilicTBa. TpuroHomerpuueckue (GyHKUIHUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKJIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonozusa: Mexanmveckoe ABWKEHHE B KUBOW mpupoxe, nuddysus, ocmoc,
TEIJIOOOMEH JKHUBBIX OPIraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOILIECH Cpensbl,
yTHIM3alUsl OUOOPraHMYECKOro TOIJIMBAa ISl  BbIPAOOTKM  «TEIUIOBOM» H



AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIE SBJICHUS B IPUPOJE,
AIEKTPUYECKUE SBIICHUS B KUBOU IPUPOJIE.

Xumusa: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, IOJIy4YeHHE HAHOMATE€pHalIOB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJ, XKUAKOCTEH M ra3oB, KMJIKHE KPUCTAJUIBI, 3JEKTPUYECKHUE CBOWCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALMS,  TlajJbBaHUKA,  DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHE JBMKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
YyU€T CyXOT0 U KHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUNHU (KPOHIUTEHH,
peméryaTble KOHCTPYKLHH), HMCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B
TE€XHUKE (TUPOCKOII, BOAOMET U JIPYTUE), IBUTATEIb BHYTPEHHETO CrOpaHus, HapoBas
TypOuHa, OBITOBOM  XOJOIWIbHHUK, KOHAMIIMOHEP, TEXHOJOTUU MOJIyYEHUs
COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE DIIEKTPONpPUOOPOB, Trazopa3psaHble
JIaMIIbl, TOJTYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumopenicTBre NOCTOSSHHBIX MArHUTOB U POBOJAHUKOB ¢ TOKOM. MaruutHoe
nosje. Bektop MarHUTHOM MHAYKUWU. [IpUHIMIT Cyneprno3suuuy MarHWTHBIX ITOJIEH.
JIMHMM MarHUTHOW WHIYKIIHH.

MaruutHoe 1oJjie MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKUA M
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuina Jlopenua, e€ HanpaBlieHHE U MOAYJIb. JIBUKEHHE 3apSKEHHON YaCTHUILIbI B
OJIHOPOJHOM MarHuTHoM Tosie. Pabota cuiibl JlopeHiia.

MarnauTtHoe noJie B BeectBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHuueckre yCTPOHMCTBA M TEXHOJOTMYECKUE TIPOILECCHl: MPUMEHEHHUE
MTOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOIBUTATEIIb
Axo0u, yCKOpUTENH dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHMNA  MHAYKUMM ~ MArHATHOTO  TIOJsL  TOJIOCOBOIO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuna nuHUNA MarHMTHOW WHAYKIUU TOJS JUIMHHOTO MPSIMOTO NPOBOJHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.



HaGnronenue nBmkeHMs Mydyka 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHumn JICUCTBHS BJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOA3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

HccnenoBanre MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB heppOMarHeTUKOB.

Uccnenosanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUS CUIIbl AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBeHHe DNEKTPOMAarHWUTHOW MHAYyKIMM. [IOTOK BEkTOpa MarHUTHOM
uaaykuuu. OJIC wmHaykumu. 3akoH JIIEKTPOMAarHUTHOM uWHAyKuuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uHAYKOMM B MPOBOJHUKE, ABWIKYIIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuino Jlenna.

NunyktuBHOCTh. Karymika WHIYKTMBHOCTM B LIE€MH IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE IMPOLECChl: WHIYKIHOHHAS
M€Yb, COJICHOW/, 3allUTa OT 3JEKTPU3ALUU TN MPU JABUKEHUH B MATHUTHOM IIOJIE
3emun.

Hemoncmpauuu.

HaOntonenue siBeHust 3JIEKTPOMarHUTHOM MHAYKIIAN.

Uccnenosanne 3aBucumoctd IJC HUHAYKIUHU OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

IIpasuio Jlenua.

[Tanenrie MarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.

SBneHne caMOMHAYKITUH.

Uccnenosanne 3aBucumoctu DJ[C cCaMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CUJIbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW UHAYKIIHAH.

Onpenenenne MHAYKIMU BUXPEBOIO MATHUTHOTO TOJISL.

Uccnenosanue siBICHUS] CAMOUHIYKIIUH.

COopka Mo1enu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kojie0anus v BOJIHEI.



Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHEIE KOJICOAHUS.

I'apmonnyeckue koneOanus. KuHemaTnueckoe M JUHAMUYECKOE OIMCaHHUE.
DHepreTuyeckoe OMMCaHUE (3aKOH COXPAHEHHUS MEXaHHMYEeCKOW 3Hepruu). BwiBoa
JTUHAMHYECKOT'O0 OINMMCAaHMS TapMOHUYECKUX KOJICOAHMH M3 UX SHEPreTHYecKoro H
KUHEMAaTHYECKOTO OIMCAHUS.

Amrmntyaa u Qaza kxonebanuil. CBsS3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHHUS.

Ileppuon u wuactora kojebGanuil. Ilepmoa ManbIX CBOOOJHBIX KOJIEOAHMI
MaTeMaTHYeCKOro MasTHuKa. llepuwon CcBOOOMHBIX KoJeOaHWHM TMPYKUHHOTO
MasITHHKA.

[lonsiTue o 3aryxammux kosieOaHusAX. BriHyxkaeHHbIe KoneOaHusd. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aTyXxaHuss Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHNS.

TexHuyeckre yCTpOMCTBa M TEXHOJIOTUYECKHUE MPOIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anmch K0jae0aTeIbHOTO IBHKCHHUS.

Habmronenne HE3aBUCHMOCTH TIepHoOAa MalbIX KojJeOaHW Tpy3a Ha HUTH OT
aAMILTATY/IBI.

UccnenoBanue 3aryxaromux KojieOaHU U 3aBUCUMOCTH TIEpUoa CBOOOIHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne koneOaHWi Tpy3a HAa MACCHUBHOM TMpYXKHHE C  IIEJIbIO
dhopMUpOBaHUs MPEICTABICHUN 00 HICATBHOM MOJICIN MIPYKHHHOTO MasTHUKA.

3aK0H COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKHUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmonenue pe3oHaHca.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

N3mepenune mepuona CBOOOJTHBIX KOJEOAHUM HUTSAHOTO U TPY>KUHHOTO
MasiTHUKOB.

N3ydenune 3aKk0HOB JABUKEHUSI TeJIa B XOJIe KOJeOaHU Ha yIIPyroM MojBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B PY>KHHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHUH.

UccnenoBanue BoIHYXICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazcnummnuple Koneoanus.

KonebGarenbupiii  kKoHTYyp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJEOAHHS B
ujeabHOM KosiebarepHoM KoHType. Dopmyna ToMmcona. CBs3b aMILTUTYIBI 3apsiia
KOHJICHCATOpa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJieOaTEeILbHOM KOHTYpE.



3aKOH COXpaHEHUS SHEPTUH B HI€aTHHOM KOJI€OaTEIbHOM KOHTYPE.

3aryxatomue AIIEKTPOMArHUTHBIE KOJIeOaHUSI. BbIHYyX1€HHbBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHbI1 TOK. MOIIHOCTE NEPEMEHHOrO TOKA. AMIUIUTYOHOE U
NEUCTBYIONEE 3HAUYEHHE CHUJIbI TOKAa M HANpsDKEHUS TpH  pa3iudHod  (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouaaIbHBIA NEpEeMEHHbIA TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B IIENM CUHYCOMAAIBHOTO MEPEMEHHOIO TOKa. PE30HAHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanbubiii  Tpancopmarop. IlpomsBoactBo, mnepegaya U mnoTpelieHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUUECKHE PHUCKH TpU TMPOU3BOACTBE 3IeKTposHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHYecKre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, JUHUHU dJIEKTPOIIEpeaay.

Jemoncmpayuu.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTb 4aCTOTbl CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOIIUX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeinb 31eKTPOMAarHuTHOTO TeHEpaTopa.

BoinyKeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMSL.

Pe3ucrtop, KaTymka WHAYKTMBHOCTHM M KOHJIEHCATOP B LIENH IEPEMEHHOIO
TOKA.

Pe3onanc mpu MOCIENOBAaTEIbHOM COEAMHEHUM PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CcTpolicTBO ¥ IPUHITUT IEUCTBUS TpaHChOopMaTopa.

Mopenb TMHUY 3JIEKTponepeayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuenue tpanchopmaropa.

HccnenoBanue NEPEMEHHOIO TOKa 4Yepe3 MOCIEAOBATEIbHO COEIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Ha6nronenue 351eKTpoOMarHiTHOTO pe30HaHca.

WccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE GOJIHDI.

MexaHudeckue BOJIHBI, YCIOBUSA MX pacrnpocTpaHeHus. llonepeunsie u
IPOJOJIbHBIE BOJIHBL. Ilepuon, CKOpOCTh pacnpoCTpAaHEHHs W JUJIMHA BOJIHBIL.



CBoiicTBa MEXaHMUYECKHUX BOJH: OTpaXeHue, IMpelioMiIeHne, UHTepdepeHius u
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS HW3JIYYEHHS 3JEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHUE, MTOJISIpU3alus,
uHTepdepeHus u qudpakiusi.

[IIkana 31MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHUEe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguoCBsI3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-neun,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue otpakeHus: M IPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeHunn u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIO0M U
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEITIOMIICHHUE,
noJisipu3arys, mudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE paclpoCTpaHEHUE CBETa B OAHOpPOAHOU cpexe. Jlyu csera.
To4YeuHbIN HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenune cBera. 3aKOHbI MpeIOMIICHHUsS cBeTa. AOCONIOTHBIN MOKa3aTelb
npesnomiaeHusi. OTHOCUTENBHBIN IMOKa3aTeslb NpesnoMieHus. [I0CTOSHCTBO 4acTOThI



CBETA U COOTHOILIECHUE JUIMH BOJIH IIPU NEPEX0E MOHOXPOMATHYECKOTO CBETA Yepe3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nydeit B mpusme. [ucnepcusi cBera. CrokHbI cocTaB O€oOro cBera.
IBer.

[TonHoe BHyTpeHHee oTpakeHHe. lIpenenbHbIl yroyl MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniye u paccerBaromye JuH3bl. ToHKas JnH3a. DOKYCHOE paccTOsIHUE
U ONTHYECKasi CUJia TOHKOM JHMH3bI. 3aBUCHUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOMU
chepuiecKoil JIMH3bI OT €€ TEOMETPUH U OTHOCUTEIILHOTO MTOKa3aTelis MPeIoMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH3O0M.

Xon Jyda, IPOLIEANIETO JMH3Y MOJA IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckod ocu. IlocTtpoeHne wu300pakeHUH TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['11a3 kak onrtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. WuaTepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMOAEHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(GEPEHIIMOHHONW KapTHHE
OT JIByX KOTE€PEHTHBIX MCTOUYHUKOB. [Ipumepsl kiaccuueckux MHTEP(HEPEeHIIMOHHBIX
CXEM.

Hudpakuus cseta. JudpakinuonHas pemeérka. Y cioBue HaOM0AEHUS TJIaBHbIX
MakCHUMyMOB TIIpU TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(PPaKIUOHHYIO
PELIETKY.

[Tonapu3zanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHL: OYKH, JyIa,
nepuckon, QoTtoamnmnapaT, MHKPOCKON, INPOEKUWOHHBIN anmnapar, MTPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npesioMIIeHAs CBETA.

Ha6nronenue nojiHoro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO/1A.

HccenenoBanue X0a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAUIEIbHYIO IIJIACTUHY
U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCcKoma, TEJIECKOIA.

Ha6nronenue natepdepeninm cpera.

Habmoienue 1BETOB TOHKUX MIIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune nudpakiiMOHHON peIIETKH.



Habmonenne nudpakiinoHHOTO CHIEKTpa.

Hab6nronenue nucnepcnu cBera.

Hab6nronenue nonspusanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

N3mepenue nmokazarens NpeOMICHHS CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tony4yeHnue n300paXkeHrs B CUCTEME U3 MIOCKOTO 3epKaja U JIUH3HI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJISIpU3aIUU CBETA.

N3ydenue noyisipu3alviy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenune naTepdepeHInm J1a3epHOTO U3TYUEHUS Ha ABYX LIETSX.

Habmronenue aucnepcum.

Habnronenue u ucciegoBanue MuPppakiiuOHHOTO CHEKTPA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TomydyeHue crekTpa W3MyYeHUs] CBETOAMOJA MPU MOMOIIM TUGPAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuLbl MPUMEHUMOCTHM KJIACCUYECKOM MexaHuKH. [locTynarel cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuruHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU
U COKpAIlEHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C PHEPTUEN U UMITYJILCOM PEISITABUCTCKON YAaCTHIIbl. DHEPTHUs
MTOKOS.

TexHudyeckre yCTpPOWCTBA M TEXHOJOTHMYECKHUE TPOLECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

Y4eHn4eckuil SKCIIEpUMEHT, JIa00paTOpHBIC PaObOTHI, MPAKTHUKYM.

Onpenenenue UMMyJbca ¢ JHEPTUM  PEIATHUBUCTCKUX  4YacTul (1O
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-601ano060ii oyaausm.

PaBHOBecHOE TemioBOoe H3MydeHUEe (M3ITydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cmemnienus: Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.



dororpdext. Ombitet A. I'. CroneroBa. 3akonsl (porodddexra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBneHue cBera (B YaCTHOCTH, JABJIEHUE CBETA HA aOCOIIOTHO MOTJIOMIAOIIYIO
1 a0COJIIOTHO OTpaxkarouryto nopepxHocts). OnbiTel I1. H. Jlebenena.

BonHoBreie cBoricTBa yactul. Bosnel ne bpois. [lnnHa BomHbl Ae bpouss u
pa3Mepbl 00JaCTH JIOKAIU3alUK JIBMKyLIECs yacTulbl. KopnycKyaspHO-BOJIHOBOMR
nyanusMm. Jludpakius 3J1eKTpoHOB Ha KPUCTAIIAX.

Cneunduka mzMmepeHuit B Mukpomupe. COOTHOIICHHS] HEONpeneaEéHHOCTEH
['eitzenbepra.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHL: CIEKTPOMETD,
doTO3NnEMEHT, (POTOAATUMK, TYHHEIBbHBIH MHUKPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Jlemoncmpayuu.

®doT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

UccnenoBanne  3aBUCUMOCTH  COMPOTHUBIICHHUS  TOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanue gporopesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OneIThl MO HCCIEAOBAHUIO CTpoeHUd artoma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctrynatel bopa. U3ny4yenue u nornouieHue (GOTOHOB MpH MEPEXOE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMu.

Buapl ciexktpoB. CiekTp ypOBHEN S3HEPTUH ATOMA BOJAOPOAA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHue cBeTa. Jlazep.

TexHuueckrue yCTPOMCTBA U TEXHOJOIMYECKUE IIPOLIECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopra.

Habmronenue nuHeRvYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

Habmronenue nuHeRyaToro criekTpa.



HccenenoBanue crnekrpa paspeKEHHOIO aTOMAapHOIO BOJOPOAA U U3MEPEHHUE
noctosiHHou Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas mognens simpa ['eitzenOGepra—Banenko. 3apsan siapa. MaccoBoe
qucio sapa. N30Tomsl.

PagnoaktuBHOCTh. Anb(a-pacman. DNEKTPOHHBIA M TMO3UTPOHHBIM OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paguOaKTHUBHOTO pacrnajga. PannoakTUBHBIE H30TONBI B TPUPOJE.
CBoOiICTBAa HMOHU3UPYIOUIETO HW3IYy4YEHHUs. BriusHHME paarOaKTUBHOCTA Ha IKUBBIC
opranu3mbl. EcrecTBeHHbIi QoH uznydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuiibl. JledexT maccel sapa.

Anepusie peakuuu. Jlenenue u cuntes saep. AnepHeie peaktopsl. [IpobaemMbl
YIPaBJIsieMOr0 TEPMOSIAEPHOTO CUHTE3a. JKOJIOTHUYECKUE ACTIEKTHI Pa3BUTHS SAJIEPHOMN
DHEPIETHUKH.

MeTonapbl perucTpanyy U UCCIETOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE  B3aUMOJCHUCTBUS. bapuoHBI, ME30HBI W  JICNTOHHI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npenenamu CranmapTHod moxaenu. TémHas marepuss U TEMHas
DHEprusl.

EanHcTBO pmznueckoil KapTUHBI MUpA.

TexHUYecKkre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETP, KaMmepa
Buinbcona, siiepHbIii peakTop, TEPMOSICPHBIN peakTop, aToMHas 6om0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenune normnomieHrs 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

DTtanbl pa3BUTUA acTpoHOMUH. [IpuKiIaiHOE U MHUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHoMHuH. [IpyuMeHUMOCTh 3aKOHOB (U3UKK JJISI OOBSCHEHHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoapl  acTpOHOMHYECKUX uccieqoBaHuil. COBpPEMEHHbIE ONTUYECKUE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3Bénnoro Heba. CosBes3nusi, sSpKUe 3BE3MbI, IUIAHETHI, WX BHUIUMOE
JBH>)KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Hepruu CoJiHIla U 3BE3].

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKHU. [[narpamMma «CrneKTpaiabHBIN Kilacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —



CBETUMOCTBY» JIJISI 3BE3]] TJIABHOM IOCIIEIOBATEIILHOCTU. BHYTpEeHHEE CTpOoeHNE 3BE3 L.
CoBpeMeHHbIE TPEACTaBICHUS O MPOUCXOXKICHUM W 3Boyionuu CoJiHIa U 3BE3.
DTanbl KU3HU 3BE3.

Muieunsiii Ilyte — nHama [amaktuka. I[lonmoxkenue u nauxeHne CojHIA B
lNanaktuke. Tunsl ramaktuk. Pagunoranmaktuku u kBasapbl. UEpHbIE IBIPBHI B sapax
raJaKTHUK.

Bcenennas. Pacmmipenue Bceenmennoit. 3akon Xa00ma. Pa3beranue ramakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOnronenust 3BE3aHOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C KCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIJIsl ONPECIICHUsI TTOJI0KEHUSI HEOECHBIX 00ObEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOro MOJIyIIapHs U IPKUE 3BE3MbI.

HaOntonenuss B Teneckon JIyHBI, TJIaHET, TYMaHHOCTEW U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: PU3NUECKUX BEIMYUH C UCTIOJIh30BAHUEM aHAJIOTOBBIX H
U(POBBIX H3MEPUTEIBHBIX TMPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEJIbHBIE MOTPEIIHOCTH M3MEPEHUM (PU3MUECKUX BEIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHne  KOCBEHHBIX  HU3MEPEHUW,  MCCIEIOBAaHWW  3aBUCUMOCTEMN
bu3MYecCKuX BEJIMYMH, MPOBEpKa NPEIJOKEHHBIX TUIOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMATUYECKUX pazliesiaX «YUEeHHUECKHI dKCIIEPUMEHT, J1a00paToOpHbIC
paboThI, MPAKTUKYM).

O0o0maronee MOBTOPEeHHME.

OO6o0meHne 1 cucTeMaTu3aIs COJAepKaHus pasfeioB Kypca «MexaHuKay,
«MonexynsipHast Gpu3NKa U TEPMOAUHAMUKA», «IIEKTpoauHaMuKay, «Komebanus u
BOJIHBI», «OCHOBBI CIIEIIMATBLHON TEOPUU OTHOCUTENIBbHOCTHY, «KBaHTOBas (pusnkay,
«DNEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Pone Qusnku ©u acTpoOHOMHMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIMAJIbHON M 3TUYECKON cdepax JAesATEeTHLHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHM B COBPEMEHHOW HAy4YHOM KapTHUHE MHpPA, 3HAYECHHE OMNUCATEIIbHOM,
CUCTEMATU3UPYIOIEH, OOBICHUTENLHON U MPOTHOCTUYECKON (YHKIMIA (U3HuecKon
TEOpUH, POJb GU3UUECKON Teopur B (POPMUPOBAHUM MPEACTABICHUN O (HU3UUECKOM
KapTUHE MUpPa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM PSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSA3M.



Nzyuenne kypca ¢pusuku yriyOon€HHOTO ypoBHA B 11 Kiacce ocyuiecTBisercs
C YYETOM COJEp>KATEIbHBIX MEKIPEAMETHBIX CBA3€H C KypcaMH MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesrcnpeomemnoie NOHAMUSA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHUA: SIBIICHWE, HAay4yHbIM (akT, rumnoresa, (uanyeckas BeTWYMHA, 3aKOH,
Teopusi, HaAOIIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJElb, HW3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUH. TpUroHOMETpUYECKHE
GyHKUMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOpPBI M MX IPOEKUUU HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHbie 3nemMeHTapHbIX (QyHKUIUH. Ilpu3Haku 1MOAOOUS TpPEYroJbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonocua: »nekrpudeckue SBIEHUS B JKUBOW TNpUpoae, KoseOaTeslbHbIE
JNBIWKEHUS B JKUBOM MpPHUPOJE, DIKOJOTMYECKHUE PUCKU IIpU IPOU3BOJICTBE
AIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoled  Cpelibl,
yIIbTPa3BYyKOBask JUArHOCTHUKA B MEAMIIMHE, ONTUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumusa: CTpoEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eocpaghua: marHuTHBIE TIONKOCA 3€MJIM, 3aJIe)KHM MarHUTHBIX  pYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TIOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNieKTpoBUraTeNb SIkoOu, reHepaTop MEPEMEHHOIO TOKa, MHAYKLUHUOHHAs Iedb,
JIMHUM DJIEKTPOIIEpenad, 3JIEKTPOABUTaTENb, paaap, PaiuONPUEMHUK, TEIEBU30D,
anTeHHa, TtenegoH, CBY-neub, ynbTpa3ByKOBas JAWAarHOCTUKA B  TEXHUKE,
MPOCKIIMOHHBINA anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapes, CIyTHHKOBBIC
NPUEMHUKH, IEpHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



INJIAHUPYEMBIE PE3YJIBTATbDI

OcBoenune yudeOHOro mnpeamera «®duszukay Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi  (yriayOJeHHBIH YpPOBEHb) JOJKHO OOECHEUYUTh JIOCTHXKEHUE
CIICYIOIINX JMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJibTaThl OCBOEHHUS Y4eOHOro mpenMera «Puznkay
JIOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYUYaIOIIMXCA PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX  BHYTPEHHHUX  YOCXKICHUW,  COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacIIUPEHUE >KU3HEHHOTO
ONBbITA U ONbITA JEATEIBHOCTU B IPOLECCE PEAIU3ALUU OCHOBHBIX HAIIPaBICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IPaKAAHCKOT0 BOCIIMTAHMS:

. c(hOPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH  OOydYaromIerocss Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

. NPUHATHE TPATUIMOHHBIX OOIIEUYETIOBEYECKUX TYMAHUCTUUECKUX H
JIEMOKPATHUUECKHUX LIEHHOCTEM;

. FOTOBHOCTh BE€CTM COBMECTHYIO JICSITEIBHOCTH B  HMHTEpEcax
IpaKJaHCKOTO OOIIECTBa, Y4aCTBOBAaTh B CaMOYIPaBIEHUU B 0Opa30BaTEIbHOM
OpraHu3aluy;

. YMEHHE B3aUMOJCHUCTBOBAThH C COLMAJIBHBIMM HWHCTUTYTaMH B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

. TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

. c(hOPMHUPOBAHHOCTh  POCCHUMCKON  TPaKJaHCKOM  HIACHTUYHOCTH,
MaTpUOTU3MA;

. IIECHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,

JOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
. c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;
. CIIOCOOHOCTh  OLICHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE
pELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B JIEATEIIBHOCTH YYEHOTO;

. OCO3HAaHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTONUNBOro Oy IylIero.
3CTETHYECKOr0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI'0 BOCIIMTAHUS:



. UHTEpEC K pasiu4HbIM chepaM MpoPecCHOHATBHON IESTeNbHOCTH, B
TOM YHCJI€ CBA3AHHBIM C (PU3MKOW M TEXHHKOH, YMEHHE COBEPIIATH OCO3HAHHBIMI
BbIOOD Oyayiieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TJIAHBI,

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHUIO B
o0nactu (PU3HUKHU HA MPOTKEHUHU BCEH KU3HU.

JIKOJIOTHYECKOIr0 BOCIIUTAHUSA:

. c(OpMUPOBAHHOCTD JKOJIOTUYECKON KYJBTYPBI, OCO3HAHHE
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIeM;

. IUIAHUPOBAHKUE M OCYIIECTBJICHHUE JACHCTBUN B OKpyKarolleh cpejie Ha
OCHOBE 3HAHUS LIEJIEl YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;
. pacuIMpeHue OmnbITa ASSTEIbHOCTH SKOJOTMYECKON HAMPaBICHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.
LHEHHOCTH HAYYHOI'0 MO3HAHMA:

. c(OpMUPOBAHHOCTb MHUpPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;
. OCO3HAaHHE LICHHOCTH HAYYHOU NIEATENBHOCTH, TOTOBHOCTH B IPOLIECCE

U3y4eHUs! (PU3UKHU OCYIIECTBIIATh MPOCKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBble Jijornyeckue 1eicTBHA:

. CaMOCTOSITeIbHO (D OPMyNMHpOBaTh W aKTyaJIM3UPOBaTh MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

. ONPEAEHATh LENN AEATEIBHOCTH, 3aJ1aBaTh MApAMETPHI U KPUTEPUU UX
JIOCTHKCHMUS

. BBISIBJIITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

. pa3pabarpiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ Y4€TOM aHaIM3a
HMMEIOIINXCS MATEPUATIBLHBIX U HEMATEPUAIbHBIX PECYPCOB;

. BHOCHUTb KOPPEKTUBBI B JE€ATEJIBHOCTh, OICHUBAaThb COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;

. KOOPAUHUPOBATh U BBINOJHATH PpabOTy B YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

. pa3BHBaTh KPEATMBHOE MBIIUIEHUE NIPU PEIICHUM IKU3HEHHBIX
npobJieM.

ba3oBble nucciaenoBarejabCcKue J1eCTBUA.

. BJIaJICTh HAYYHOW TEPMHUHOJOTMEH, KIIOUYEBBIMU MOHATUSIMU H

METOJAaMH (PU3NYECKOU HAYKU;



. BJAaJeTh HABbIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOM
NEATeTPHOCTH B 00JlacTh  (M3WKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TOMCKY METOJIOB pelICHHUs 3aJay (PU3MUEeCKOro COAepkKaHWUs,
IPUMEHEHHUIO Pa3JIMYHbIX METOJI0OB IO3HAHUS;

. BJA/JE€Th BUAAMH JCSITEIBHOCTH IO MOJyYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTallii, MPeoOpa3OBaHUI0O M TPUMEHEHHUIO B PAa3IUYHBIX yYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJU3UpOBATh 3ajady,
BBI/IBUTaTh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI I JOKa3aTeNbCTBA CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

. aHAJIM3UPOBAaTh IOJIYYEHHBIE B XOJI€ PEIICHHS 3aJaud pPEe3yJIbTaThl,
KPUTUYECKHA OLICHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJja4l B 0Opa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

. JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

. yMEThb MEPEHOCUTh 3HAHHUS MO0 (PU3NKE B MPAKTHYECKYIO O0JacCTh
KU3HEOEATEIbHOCTH;

. YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

. BBIJIBUTaTh HOBBIC WJIEH, NpeaJiaraTb OPUTHMHAJBHBIE TOIXOMIBI U
pelieHus;

. CTaBUTh MPOOJIEMbl W 3aJaud, JOMYCKAIolue albTepHATUBHBIC
pelieHus.

Pabora c nundopmanmueii:

. BJIQJICTh ~ HaBbIKAMU  ToOJiydeHUs  uHopMammu  puznueckoro

COJICP)KaHUS U3 NCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYILECTBIISATh MOUCK,
aHaJIM3, CUCTCMATH3alMI0 M HHTEPIPETAIMI0 MH(POPMAIUKA Pa3IuYHBIX BUIOB H
dbopmM IpeacTaBICHNS,

. OLICHHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

. UCIIOJIb30BaTh CPEJACTBA HMH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEHICHHA KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPTraHU3aIMOHHBIX
3aJ1a4 ¢ COOJII0ICHHEM TPEeOOBaHUI SIPrOHOMHUKHU, TEXHUKHA 0€30I1aCHOCTH, THTUEHBI,
pecypcocOepeKeHus, MPABOBBIX W OITHUSCKUX HOPM, HOPM HH(POPMAINOHHON
0e301acHOCTH;

. CO3/1aBaTh TEKCThI (PU3UUECKOrO COEPIKAHUS B Pa3IMUHBIX hopMaTax ¢
yu€TOM Ha3HA4YCHUs WH(DOpPMAIMK W [EJICBOW ayJAUTOPHH, BHIOMpAs ONTHMAILHYIO
(dbopMy MpeACTaBICHUS U BU3yaTU3alliu.

KoMMyHUKaTHBHbBIE YHUBEpPCcAIbHbIE yUeOHbIe TeiCTBHA:



. OCYILIECTBIATh OOLICHHE HAa YypoKax (U3MKK M BO BHEYPOUHOU
JeSITEIbHOCTH;

. pacmo3HaBaTh MPEATNOCHUIKM KOH(MIUKTHBIX CHUTYallud W CMATYATh
KOH(JIMKTHI;

. pa3BEPHYTO H JIOTHYHO W3JIaraTh CBOIO TOYKY 3pEHUSA C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. MOHMMAaTh W  HKCIOJB30BaTh  NPEHMYIIECTBA  KOMAHAHOW M
WHIVBHUIYaJIbHON paboTHI;

. BBIOMpaTh TEMaTHKy W METOIbl COBMECTHBIX JCUCTBUUA C y4ETOM
OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;

. NPUHUMATh I1IEJTM COBMECTHOM JCSITCIBHOCTH, OPTaHW30BBHIBATH W

KOOPJIUHUPOBATh JCHUCTBUSA MO €€ JOCTUKEHHUIO: COCTABJIATh IUIAH JCHCTBUM,
pacmpeieniarTh poiad ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

. OLICHMBATh KAYECTBO CBOErO BKJIAJIa M KaXKJIOIO YYACTHUKA KOMaH/]Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

. npemjiaraTh HOBBIE NPOEKTHI, OLEHUBATH UAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

. OCYULIECTBJISITh NO3UTUBHOE CTPATETMYECKOE NMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

. CaMOCTOATENIBHO OCYHIECTBJIATh IT03HABATENIBHYIO JIESITEIBHOCTD B
00nacTu (GU3UKU ¥ aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTAaBUTh U (HOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

. CaMOCTOATENIbHO  COCTAaBJSATh  IUJIAH  PEIIEHUS  PACUETHBIX H
KaueCTBCHHBIX 3a/1ay, IUIAH BBIMOJHEHUS TMPAKTHYECKOW pPabOThl ¢ Yy4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

. JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

. pacmmpsTh paMKd Y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

. JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

. OLICHMBATh TPUOOPETEHHBIN OIIBIT;

. CIoCcOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYIULIMHA B 001acTH

(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOWM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:
. JaBaThb OLIEHKY HOBBIM CHUTyallusIM, BHOCHUTb KOPPEKTHUBBI B
NEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



. BIIAJICTh HABBIKAMU TIO3HABATEIILHONW pPEQIIEKCUU KaK OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUA W MBICIUTEIBHBIX NPOLECCOB, HMX PE3YJIbTATOB U
OCHOBAHHUII;

. UCIIOJIb30BaTh MpUEMBI pedIIeKCUU N7l OLIEHKH CHUTyallud, BbIOOpa
BEPHOIO PEILICHHS;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHUKEHHUIO;

. MIPUHAMAaTh MOTUBBI U apryMEHTBI IPYTUX IPU aHAIW3E PE3yJIbTaTOB
JEATEIIbHOCTH;

. MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

. MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NeSATEIbHOCTH;

. MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B npouiecce A0CTHKEHUS TUUHOCTHBIX PE3YJITaTOB OCBOEHUS IPOrPaMMBI 110
¢u3uKe A ypOBHA CpeAHero oOmero o0pa3oBaHUs Yy OOydYaromIMXcs

COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATIOIaTr AFOTITHIA
c(hOpMHUPOBAHHOCT:
. CaMOCO3HaHMS, BKJIIOYAIONIETO  CHOCOOHOCTh  IMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHME, BHJIETh HANpPABICHUS pa3BUTUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

. CaMOpETYJIMPOBaHUs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBAIIMM, BKJIOYAKOIIEH CTPEMIIEHUE K JOCTHUKEHUIO
eI U YCIEeXy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOJIS W3
CBOHX BO3MOKHOCTEIH;

. SMMATHM, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE
COCTOSIHME JPYTHX, YYUTHIBATh €0 MPHU OCYIIECTBICHUH OOIEHUS, ClIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

. COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH BBICTPAaUBATh
OTHOUIEHUSI C JIPYTUMHU JIOJbMHU, 3a00TUTHCS, MPOSIBISATH MHTEPEC U pa3peliarh
KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHuy o0yuenus B 10 knacce npeiMeTHbIE pe3yibTaThl HA YIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTbh COPMUPOBAHHOCTD y 00Y4AIOIIUXCS YMEHUI:

. MOHUMATh POJIb (UMK B HSKOHOMHUYECKOH, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COLMATbHON U 3TUYECKON cepax AesITeNIbHOCTH YeJI0BEKa, pOJib U
MECTO (PM3UMKHU B COBPEMEHHON HayyHOW KapTHHE MHpa, 3HAYEHHE OINUCATEJIBHOM,



CUCTEMAaTHU3HUPYIOIIEH, 00BICHUTENBHON U MPOTHOCTHUECKON (QYHKIUN (HU3HIECKOM
TEOPUU — MEXAHHUKH, MOJICKYJIAPHON (PU3UKH U TEPMOTUHAMHKH, POJIb (HU3HUECKOI
Teopuu B GOPMUPOBAHUH NPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

. paznuyaTh YCJIOBHS TMPUMEHUMOCTH Mojene ¢GU3NYecKux Ten U
MpoLIeCCOB (SIBICHUM): MHEpLIMAJIbHAS CUCTEMa OTcu€Ta, abCOIIOTHO TBEPIIOE TEJIO,
MaTepuajgbHas TOYKa, PaBHOYCKOPEHHOE JABW)XEHHE, CBOOOJHOE TaJICHHUE,
abcomoTHO yrpyras aedopmaius, abCOMIOTHO yNpyroe U abCOIIOTHO HEYNPYroe
CTOJIKHOBEHMS, MOJIENIM Ta3a, >KUJIKOCTU M TBEPAOTO (KPUCTALTUYECKOIO) Tea,
UJICaJbHBIN Ta3, TOUEUHBIN 3apsij, OJHOPOIHOE 3JIEKTPUUECKOE MOJIE;

. pasznuyaTh yCioBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOUIMH XapakTep (yHIaMEHTalIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHaAJIM3UPOBaTh U OOBICHATH MEXAHMYECKHE IPOLECChl U SIBICHHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCHUTEIIBHOCTH
MEXaHUYECKOTO JBUXKEHUSA, (POPMYIIbI KHHEMATUKNA PABHOYCKOPEHHOIO JIBHXKECHHS,
npeoOpa3zoBanusa ['amumies nias CKOPOCTM M IepeMelleHus, 3akoHbl HbloToHa,
IIPUHLAN OTHOCUTENBHOCTH ['anmmies, 3aKOH BCEMHPHOIO TATOTEHHS, 3aKOHBI
COXpAaHEHHUS UMIYJIbCa W MEXaHWYECKOM SHEpruu, CBsI3b pabOThl CUJIBI C
U3MEHEHHEM MEXaHMYECKON 3HEpPruM, yCIIOBUS paBHOBECHsI TBEPJOrO Teja), MpH
ATOM HCHOJIb30BaTh MAaTeMaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKAa3bIBAaTh YCIIOBUS
NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TMpeoOpa3zoBaHuil ['amumies, BTOporo u
TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHMS MMITYJIbCA M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

. aHaJIM3UpOBaTh M OOBACHATH TEIUIOBbIE MPOLECCHl U  SIBICHHUA,
UCIONIb3ysl OCHOBHBIE TosokeHUsT MKT u 3aKkoHBI MOJIEKYJISIpHOW (U3UKU U
TEPMOJUHAMUKHN (CBSI3b JABJICHUS HJEATBHOTO raza CO CpeAHEW KHHETHYECKOU
DHEPrUEN TEIUIOBOTO JBWKEHMS M KOHLEHTpAlMEM €ro MOJIEKYJd, CBS3b
TEMIIEPATypPhl BEMIECTBA CO CPEITHEN KUHETUUYECKOW SHEPIUEH TEIJIOBOTO ABUKECHUS
€ro 4acTwll, CBA3b JABJICHHUS UICAJIBHOTO ra3a C KOHIICHTPAIMENd MOJEKYJ U €ro
TEMIIEPATYPOH, ypaBHEHUE MenneneeBa—Kianelipona, TIEPBBIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHUsS! DHEPruH B TEIJIOBBIX MPOLECCaX), IPU 3TOM
UCIIOJB30BaTh MAaTEMAaTUYECKOE BBIPAXEHHWE 3aKOHOB, YKa3blBaTb YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneipona;

. aHANIM3UPOBaTh W OOBSCHATH JJIEKTPUUYECKUE SIBICHHS, HCIHOJIb3Ys
OCHOBHbBIEC TMOJIOKEHUST M 3aKOHBI DJIEKTPOJUHAMUKH (3aKOH  COXpPaHEHHUS
ANEKTPUYECKOrO 3apsaa, 3akoH KysloHa, IMOTEHIHAIBHOCTH 3JEKTPOCTATUYECKOTO
IIOJIs1, IPUHLMII CYIIEPIIO3UIIUH IIEKTPUUECKUX TOJIEH, IIPA OTOM YKA3bIBasl YCIOBHS
IIPUMEHUMOCTH 3aKoHAa KyJsioHa, a Takke NPAKTUYECKH BAXKHBIE COOTHOIICHUS:



3akoHbl OMa 11 y4yacTKa LEeNu M JUIs 3aMKHYTOM 3JIEKTPUYECKOM LIeNH, 3aKOH
Jlxxoymns—Jlenna, mpaBuna Kupxroda, 3akonsr dapazes a1s 31€KTPOIn3a);

. OTUCHIBaTh (PU3HUECKHUE MPOIECCHl U SIBICHUS, UCIIONb3Ysl BEIUYUHBL:
MIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JA U CUCTEMBI TEJ, CUJIA, MOMEHT
CWJIbL, TABJIEHUE, MOTCHIIMATIbHAS YHEPTUS], KHHETUYECKAS SHEPIrUsl, MEXaHUYECKAS
3HEprus, padoTa CUiIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHIIA TSKECTH, CUja
YIOPYrOCTH, CHJIa TPEHHs, MOIIHOCTb, 3HEPTUsl B3aUMOJCHCTBUS Tena ¢ 3eMIIEN
BOM3U €€ MOBEPXHOCTH, PHEPrus Yymnpyrou nedopmanuu NpykUHbI, KOJIUYECTBO
TEIJIOTHI, a0COJIIOTHASI TEMIlepaTypa Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSIS
HHEPrus UACATBHOTO OJJHOATOMHOIO rasa, paboTa UAeaJbHOro ra3a, OTHOCUTEIbHAS
BJIAJKHOCTh Bo3ayxa, KII/] nieabHOTO TEMIOBOTO IBUTATENS; JIEKTPUIECKOE MOJIE,
HapPsHKEHHOCTD AJIEKTPUYECKOrO MOJsl, HANPSHKEHHOCTH IMOJS TOYEHHOIO 3apsia
WIM 3apsbDKEHHOTO apa B BakyyMe€ M B JUAJIEKTPUKE, MNOTEHIMA
IIEKTPOCTATUYECKOTO I10JIs], Pa3HOCTh MOTEHLIUAJIOB, JIEKTPOABUKYIIAS CHJIA, CHUJIA
TOKa, HaNpsyKEHHWE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTb IIJIOCKOTrO
KOHJIEHCAaTOpa, CONPOTHUBICHHE ydacTKa LIENH C [OCJIEAO0BATEbHBIM H
napaJyieibHbIM ~ COCAUHEHUEM PE3UCTOPOB, SHEPIrUs DBIEKTPUUYECKOTO  IMOJIA
KOHJIEHCATOopa;

. OOBSCHATH  OCOOEGHHOCTH  MPOTEKaHUs  (U3MUECKUX  SBJICHUIA:
MEXaHUYECKOE [IBIJKEHHME, TEIJIOBOE JBH)KEHHME YacTHI] BEIIECTBAa, TEIUIOBOE
paBHOBecHe, OpOYHOBCKOE JABWXKEHUE, Au(PQy3usd, HCMAPEHUE, KHUIICHUE W
KOHJICHCAIUsl, IUIABJICHUE W KPUCTAJUIM3AlMs, HAIMpPaBICHHOCTh TEIUIONEpeIayH,
AIIEKTPU3ALUs TEJ, SKBUIIOTEHIIMAIBHOCTD TOBEPXHOCTHU 3aPSKEHHOTO ITPOBOIHUKA,

. IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETMYHHBI
OT JPYrol ¢ HMCHOJb30BAHMEM MPSIMBIX HU3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHUJAE TpaUKOB C YYETOM aOCOJIOTHBIX IMOTPEIIHOCTEH H3MEpEeHUH,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0OBaHNUS;

. POBOJUTh KOCBEHHbIE M3MEpEHUsl (PU3MYECKUX BEJIUYUH, MPU ITOM
BBIOMpPATh ONTUMAIbHBIA METOA HU3MEpPEHHs, OICHUBAaTh aOCOJIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

. IPOBOJAUTH  ONBITBI IO NIPOBEPKE IMPEIJOKEHHOM  T'MIOTE3BIL:
IUIAHUPOBATh  JKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,
aHAIM3UPOBaTh TOJIYYCHHbIE pe3ydbTaThl M JellaTh BBIBOJ O CTaTyce
MPEVIOKEHHON TUIIOTESBIL;

. coOmoaare mpaBwia  0€30MacHOro  TpyAa MNP MIPOBEACHUU
UCCIIEIOBAaHUM B paMKax ydeOHOro OSKCIEpUMEHTa, MpakTUKymMa M Yy4eOHO-
UCCJIEIOBATENLCKOM M MPOEKTHOM  JEATEIbHOCTH  C  HCIOJIb30BAHHEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyA0OBaHUS;



. pelarb pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM WM HEABHO 3aJaHHOU
¢dusznyeckoil MonenbI0: Ha OCHOBAHWM aHalW3a YCJIOBHUA OOOCHOBBIBATH BHIOOD
dbuznyeckoil Mozenu, oTBevaroleil TpeOOBaHUAM 3a/ayl, TPUMEHATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYJAThl (PU3NYECKUX TEOPHUH MPHU HCTIOJIb30BAHUU
MaTeMaTUYECKNX METOAOB PEUICHUs 3a/lad, NPOBOJIWUTH Pacdy€Thl HA OCHOBAHUU
UMEIOIINXCS JTaHHBIX, AHAJU3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METOJIbI
pElIeHUs C YUYETOM MOITYYEHHBIX PE3YIIBTATOB;

. pemaTh KauecTBEHHBIE 3aJlayd, TPeOyrollue MPUMEHEHUs 3HAHUW W3
pa3HbIX pa3nenoB Kypca (GU3MKHA, a TaKXKe HWHTErpali 3HAHWM U3 JAPYTrUx
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBAaTh JIOTHYECKYIO LEMOYKY
paccykJeHUN C OMOpOil HAa M3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nueckue
SBJICHUS,

. UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS JUIsl OOBSICHEHHS OCHOBHBIX
OPUHLKIIOB pabOThl HU3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB M
TE€XHOJIOTHYECKHX MPOLIECCOB;

. IPUBOJNUTH MPUMEPHI BKJIAJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBACHEHHUE MPOIECCOB OKPYXKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. aHaJIM3UpOBaTh W OLEHUBAaTh  MOCJIEJACTBUS  OBITOBOM U
MPOU3BOJCTBEHHOM  JICSTENIBHOCTM  YEJIOBEKAa, CBSI3aHHOM C  (PU3MYECKUMH
polLleCCaMH, C TO3MIMN HSKOJOTMYECKON O€30MacHOCTH, MPEACTABICHUN O
pPaUMOHAJIBHOM TNPHUPOJOIIOJIB30BAHNN, A TaKK€ PpPAa3yMHOM HCIIOJIb30BAaHUU
JOCTH)KEHUW HAyKH W TEXHOJIOTMU ISl JNAJIBHEWILIErO PAa3BUTHS YEJIOBEUECKOIO
00I11eCTBA;

. OPUMEHATh  pa3iMyHble  CIMOCOObl  paboThl ¢ MHpOpMaLMel
(U3MYECKOro COACpX aHUS C HUCHOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX
TEXHOJOTHM, TPH ITOM HCIOJNb30BaTh COBPEMEHHbIE HH(OPMALUOHHBIC
TEXHOJOTMM JJisl TOHCKa, MNepepabOoTKM W MpeabsSBICHUS y4yeOHOW M HaydHO-
nonyJasipHo MHGOPMALIMK, CTPYKTYPUPOBAHMUS M HHTEpHpETalru WHOOpMaIUH,
MOJIYYeHHOU U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMYIO
MH(OPMAIUIO U OLIEHUBATH €€ IOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HH(POPMAIIUH;

. NpOSIBIIATH ~ OPraHU3AlMOHHBIE W [O3HABATEJIbHBIE  YMEHHS
CaMOCTOATENILHOTO TPHUOOPETEHHs] HOBBIX 3HAHUW B TIPOLIECCE BBIOJIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

. paboTaTh B Ipylie ¢ HUCIOIHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PpaboTy TPYMMbl, pPAHOHATBHO paCHpelNesTh ACSITeNbHOCTh B
HECTaHJAPTHBIX CUTYyalHsAX, aJ€KBATHO OLEHUBATH BKJIAJ Ka)JOr0 M3 yYaCTHHUKOB
IpyNIIbl B pEHIEHUE paccMaTprUBaeMon MpoOJIeMbl;



. MIPOSIBJISITH MOTUBAITMIO K OyayImieil mpodeccuoHaIbHOU MeATeTbHOCTH
0 CTIEIHATBHOCTSAM (DH3UKO-TEXHUIECKOTO TPODUIIS.

K xonity oOyuenust B 11 knacce npeIMeTHbIE PE3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCSl YMEHUM:

. NOHUMAaTh pPOJb (U3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKO,
COLIMAJIBHOM U 3TUYECKOM cepax AesiTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHOM KapTHHE MHpPA, POJb AaCTPOHOMHHM B IPAKTHYECKOMN
NEATEIIbBHOCTH YEJIOBEKA U JaTbHEHIIEM HAyYHO-TEXHHUYECKOM PA3BUTHH, 3HAUEHUE
OMHUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBACHUTEIBHON U MPOTHOCTHUYECKOM
GyHKUMA  (U3HYECKOW TEOpUU — DBIEKTPOJAMHAMHKHU, CIEHHAIBHOM TEOPHUH
OTHOCHUTEJILHOCTH, KBAHTOBOH (DM3UKH, poJib (PU3NUECKON TEOpUH B (POPMHUPOBAHUU
IpeJICTaBICHUN O (PU3NUECKON KapTHHE MUpPa, MECTO (PU3UUECKON KapTUHBI MUpA B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O TPUPOJE;

. paziuyaTh YCJIOBHS NPUMEHHUMOCTH MOJenel (U3UYECKUX Tel U
IPOLIECCOB (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE
MoJis, TapMOHUYECKHE KoJieOaHUs, MaTeMaTUYECKUH MAasSTHUK, HJICaTIbHBIN
NPY>KUHHBIA MasTHUK, TapMOHHYECKHE BOJIHBI, WJCANIbHBIA KOJIeOaTEeIbHBIM
KOHTYp, TOHKas JIMH3a, MOJEJEH aToma, aTOMHOIO fiapa W KBAaHTOBOM MOJIEIHU
CBETA;

. pasznuyaTh yciaoBHs (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB W
OTPaHUYCHHOCTh UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

. aHAIM3UPOBAaTh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHMUS,
WCIIOJIb3Ysd OCHOBHBIE TOJIOKEHHSI M 3aKOHbI JIEKTPOJAMHAMUKH U CIIELUATbHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXpaHEHUs >JEKTPUUECKOIo 3apsja, cuja
Awmnepa, cuwia JlopeHua, 3aKOH 3JIEKTPOMarHUTHOM WHIAYKUMH, mpaBuio JleHua,
cBs3b DJIC CcaMOMHAYKIIMKM B D3JIEMEHTE DJICKTPUUECKOW LENU CO CKOPOCTHIO
W3MEHEHHSI CHWJIBI TOKA, TMOCTYJaThl CIIEIUAIbHON TEOPUU OTHOCUTEIBHOCTH
DiHIITENHHA);

. aHANMM3UPOBaTh U OOBSCHATh KBAHTOBBIC TIPOILIECCHI W  SIBJICHUSA,
WCIIOJIB3YsI TOJIOKEHUSI KBAHTOBOM (U3MKK (ypaBHEHHWE OWHINTEHHA JUIs
dboTorpdexra, mepBblid W BTOPOM mNocTyjaaThl bopa, NpPUHLKI COOTHOIIECHHMS
HeonpeaenéHHocTed ['elizeHOepra, 3aKOHbI COXPaHEHUS 3apsiIOBOTO M MAacCOBOTO
YHUCEN U SHEPTHH B SIIEPHBIX PEAKLUAX, 3aKOH PaJHMOAKTUBHOIO paclaia);

. OIHUCHIBaTh (PU3HUECKHUE MPOIECCHl U SIBICHUS, UCIIONb3Ys BEIUYUHBL:
HaIpsHKEHHOCTD  DJIEKTPUYECKOIO IOJISA, NOTEHUMAN JJIEKTPOCTATUYECKOrO IOJIS,
Pa3HOCTh TMOTEHIMAJTOB, AJEKTPOABMKYIIAs CUIa, MHIYKLIHUS MarHUTHOTO MOJIA,
MAarHuTHbBIA MOTOK, cuia AMIepa, HHAYKTUBHOCTb, OJJIEKTPOJABWXKYILAS CHUJA
CaMOMHIYKIIMM, JHEPIUsl MarHUTHOIO I10JIS1 POBOJHUKA C TOKOM, PEIATUBUCTCKUI



UMITYJIbC, TIOJIHAs JHEPrusl, SHEPrHs MOKOsS CBOOOJHOW YACTHIIBI, DHEPIUS H
UMIYyIsC GOTOHA, MACCOBOE YUCIIO U 3apsA SApa, SHEPTHUS CBA3H sIpa;

. OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHWs  (PU3UYECKUX  SIBICHUU:
ANIEKTPOMArHUTHAsT WHAYKIUS, CAMOMHIYKILHWS, PE30HaHC, MHTEP(EpeHIHs BOJH,
nudpakuus, IUCIEpCHs, IOJIHOE BHYTPEHHEE OTpaskeHHe, (POTOIIEKTPUUECKUI
abdext (pororddekr), ampda- m Oera-pacnmaapl sSAep, raMMa-H3ITydEHUE sIIEP,
duznyecKre MPUHIUIBI CIEKTPAIILHOTO aHaliu3a U paboThI Jlazepa;

L OIIPCACIIATL HAIIPABJIICHUC MHAYKIIMHW MArouTHOI'O IIOJIA IIPOBOJHHKA C
TOKOM, CHJIBI AMHGpa " CHUJIbI HopeHua;
U CTPOUTH I/I306pa}i(€HI/I€, CO31aBaCMOC IINIOCKUM 3CPKaAJIOM, TOHKOM

JIMH30M, U PaCCUUTHIBATH €70 XapaKTePUCTUKU;

. MPUMEHSITH OCHOBOIIOJIArarolyue aCTPOHOMUYECKUE TIOHATHUS, TEOPUU U
3aKOHBI JUIsl aHaiM3a U OOBACHEHUS (PU3MUYECKHX IMPOIECCOB, MPOUCXOJSAININX B
3BE3/1aX, B 3BE3/IHBIX CHCTEMAaX, B MEKTaJIAKTHUECKOU Cpejie; IBHKEHUSI HEOECHBIX
TEJ, PBOIIOLIMY 3BE3/ U BCcelneHHoii;

. MPOBOAUTH HCCJIEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEJIWYUH C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3yNIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BETUYUH B BHUJIC
rpaduKoB ¢ y4éToM abCOITIOTHBIX MOTPEIIHOCTEH M3MEPEHUH, N1eJaTh BBIBOJBI IO
pe3yabTaTaM UCCIeA0BaHuUS;

. MPOBOJAUTL KOCBEHHBIE M3MEpPEHHS (U3UYECKUX BEJIMYUH, MPU HTOM
BBHIOMpATh ONTUMAIBHBIA METOJ HW3MEPEHHMs, OIICHUBATh aAOCOJIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

. MPOBOAUTH  OMNBITBI O MPOBEPKE MPEIJIOKEHHOW  THIOTE3bI:
IJIAHUPOBAaTh  AKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
aHaJTM3UpPOBaTh TMOJYyYECHHBIE pPE3ylbTaThl W  JeJIaTh BBIBOJ O CTaTyce
MPEIIOKEHHON TUIIOTESBI,

. OMUCHIBATh METO/IbI OJIYYEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHUIA;

. cobmofaTh  MpaBwia  O€30MacHOTO  TpyAa TIpU  MNPOBEACHUHU
UCCJIEIOBAHUM B paMKax y4eOHOIro »SKCHEpUMEHTa, MpaKTUKymMa U y4eOHO-
HCCJIEN0BATEIIbCKOM M TMPOEKTHOM  JEATEIBHOCTA  C  HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

. peliaTh pacy€THbhIE 3aJla4d C SIBHO 3aJJaHHOM M HESIBHO 3aJ[aHHOU
(bu3MYecKo MOJENbIO: Ha OCHOBAaHUM aHallU3a YCIOBHUS BBIOMpPATH (PU3NYECKUE
MOJIeNIM, OTBEYAIOIIMEe TPeOOBaHUSAM 3aJlayd, MPUMEHATh (QOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (U3MYECKHX TEOPUH TMPU HMCIOJIb30BAHHUH
MaTeMaTUYECKUX METOAOB pEUIEHUs 3a/iad, MPOBOJUTH PAcuy€Thl HA OCHOBAHUU
MMEIOUIMXCSl JaHHBIX, AHAJW3UPOBATh PE3YJbTaThbl U KOPPEKTHPOBATH METOJIbI
pELIEHHUsI C YYETOM IOTYYEHHBIX PE3YJIbTaTOB;



. pemarh KadeCTBEHHBIC 3a7adyu, TPeOyrolue MPUMEHEHHS 3HaHWUN W3
pa3HBIX pa3feioB Kypca (GHU3WKWA, a TaKXKE HWHTETPAllMM 3HAHUA W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY
pacCyXJeHU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHE
SIBJICHMS,

. UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS [UJIi OOBSCHEHUS OCHOBHBIX
MPUHITUIIOB pabOThl HM3MEPUTEIBHBIX TMPUOOPOB, TEXHUUECKHX YCTPONCTB W
TEXHOJIOTHYECKHUX MTPOIECCOB;

. MPUBOJUTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBACHCHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. aHaJau3upoBaTh U OIICHMBATh  TNOCJEACTBHS  OBITOBOM W
MIPOU3BOJICTBEHHON  JICSITEIBHOCTH  YEJOBEKa, CBSA3aHHOM ¢  (U3UYCCKUMHU
mpoIrieccaM, C TIO3UIMK SKOJIOTHYECKOW O€30MacHOCTH, IPEACTAaBICHUH O
pallMOHAIbHOM  TMPUPOJIONOIB30BAHUU, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KECHU HAYKM W TEXHOJIOTUW JJIsl JAJIbHEWILETO PAa3BUTHS YEJIOBEUECKOIO
00IIIeCTBA;

. OPUMEHSATh  pa3iMyHble  CIMOCOObI  paboThl ¢ wHpOpMaNMEH
(U3UYIECKOTO COAEPKAHUS C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUHA, TIPU OTOM HCIOJB30BaTh COBPEMEHHbICE HMH(OPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKa, TepepabOTKu U TPEeAbsBICHHUS Y4eOHOM W HaydHO-
MONYJIIPHOW WHMOpPMaLMK, CTPYKTYPHUPOBAHUS M HHTEPIIPETAlMK HH(pOpPMAIIUH,
MOJYYEHHON M3 Pa3IMUYHBIX UICTOYHUKOB, KPUTUUECKH aHAIM3UPOBAThH MOJYy4aeMYHO
nH(pOpMaINIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMECIOIIUXCS 3HAHUH,
TaK U Ha OCHOBE aHaJlM3a UCTOYHUKA UH(POpMAIUH;

. NpOSIBIIATH ~ OpPraHU3allMOHHBIE W [O3HABATEJIbHBIE  YMEHHS
CaMOCTOSITSJILHOT'O IMPUOOPETEHUS HOBBIX 3HAHUHW B MPOIECCE BBIMOJHCHHS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

. paboTaTh B TPYIINE C HUCIOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAaHUPOBaTh pPabOTy TPYIIbI, PalMOHAIBHO pacHpeAcsisiTh JAEsITEIbHOCTh B
HECTAH/APTHBIX CUTYyaIlUsX, aJlcKBAaTHO OIEHUBATh BKJIAJ KaXKIOT0 U3 YYACTHUKOB
TPYNIIBI B pEIIEHUE pacCMaTPpUBAEMON MPOOIEMBI,

. MPOSIBJISITH MOTUBAITMIO K OyayIieil mpodeccuoHaIbHOU NeaTeIbHOCTH
MO CMELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
. 1
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
. 1
11 Marmutioe rone 14 https://m.eds00.ru/39859f1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no paszneny

5

1

bubmuorexa [JOK
https://m.edso0.ru/39859f1
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1 1 bubmorexa [TOK
p vp https://m.edsoo.ru/7f18fda3
BENMYUH. BBOHBII KOHTPOIb
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHON TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBU>KEHHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBm>xeHue Temna, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KonTtponbhas paborta o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuitl 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB fpaputall https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
but6mmorekxa [IOK
24 Cua ynpyrocth. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUabI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edsoo.ru/2ch29676
26 Jasnenue. 'mapocratuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
32 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysbca MaTepUAIBHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHHUS.
40 N E}dem/le BeyrI If };IFJ'II/I JIST UaealbHOU bubmorexa HIOK
p pHY a a https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABWKEHUSI U bubnnorexa [JOK
P o p p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBYS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TeMieparypa. 3aKoH bubnuoreka [IOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocrontioe ypasretie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KECHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
no treme "OcunoBelt MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH sHepruu
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJMHAMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 0e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. YAaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu bromrorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHUCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIIEH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7’
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. TernnoBbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
TEPaTYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnorexa [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[InaBnenne U KpUCTAIUTH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aepop P Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX

KOoJIEOAHMH YacTHI] BEIIECTBA

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMaTU3alus 3HAHUH
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeriecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponpsHas pabora o Teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKH 3apsi.

92 3aKkoH coxp aHeHUs 3ml:I<T I/I‘IeCKOFI()) ’ bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsaa

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD IEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1moJist. PasHoCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTIo KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHUA MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COITPOTUBIICHHS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHie sanat https://m.eds00.ru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM) bubnuotexa [JOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fh
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OTIHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbIkanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aus 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTposnbHas padbota no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPax U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JJIEKTPOIU3a
bubnunorexa LIOK
141 i !
DNeKTpUUecKuii TOK B razax. [lnazma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUIECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

[ToynpoBOTHUKOBBIE TIPUOOPHI.
Hroroass KontponsHas pabota

bubnunoreka LIOK
https://m.eds00.ru/83622200

145

146

147

148

149

Pu3N4eCKUu IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKA U HAINIPSKEHUS
B LIENIY [IOCTOSIHHOT'O TOKA TP IIOMOILU
AHAJIOTOBBIX U IU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus PU3NYECKUX BEJTMYUH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIEJIbIO0 ONPEEICHUSI MTHOBEHHOMN
ckopocth"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHHU NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKEHUS
Tena, OpOIIEHHOTO TOPU30HTATIBHO"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3yueHune nBUKEHUA Tema 10
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edso0.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH IepuoJia 00paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IpU IBHKEHUH OpYyCKa MO0 HaKJIOHHOU
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu" win "U3ydyenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuid
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirienTa
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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157

OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue
Kod(duUIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EeHUs CBETOAMO0Aa" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTZMaTmZIl;)H;I 3HAHUH 110 TEME Bubmiorexa OK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAHUM 1O TeMe bubnmorera HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBnbiit ypok. O6001meHne 1
163 CI/ICTEMaTmZEHs[ 3HAHHU 110 TeMe bubmiorexa LOK
" " https://m.edso0.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/I?,Zp WSl 3HAHUM 10 TeMe bubnnorexa [JOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTEM&TI/ISZP Hst 3HaHI/II\/IJIH 110 TEME 1 bubnnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBHElil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/I?»ZP U 3HaHI/II7IIlI o teMe "Toku 1 bu6morexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIHIEE KOJIMYECTBO YACOB I1O
1 170 10 16

I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
pOBOA ’ https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJHOPOJIHOM MarHMTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmorekxa [IOK
8 P .B i 1 1
CHICHHIE 3aRa1. DEOUILI KOHTPOTD https://m.edso00.ru/504e98c7
9 PaGora cunel Jlopenna 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKH, apa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 YH un. [TIoTok BekTOpa MarHMTHOM bubmmorexa [IOK
AYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOT O
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaq https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IEHNE U CUCTEMATHA3AIMS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};11 bubnnorexa [JOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENIU Bbubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENH buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPEAl . https://m.edso0.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE IEKTPOIHEPTUU.
49 Kp BT Ha chonwojaﬁmip bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALHS
52 3HAHUU 110 TeMeE "DIEKTPOMarHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJTH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso0.ru/138b6f09
Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
OHeprus 31eKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN U bubmmoreka [JOK
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
otpaxxenue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xop stydeit B mpusMe. lucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U bubnuorexa [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUYCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ yi https://m.edsoo.ru/5a868f09
IMOMOILBIO JTUH3
72 I'ma3 kak onTuyeckas cucTteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 I I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T NYECKOH bubmorexa HOK
P p https://m.edsoo.ru/cd174a10
OIITUKHA
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
5 HAucnepens caera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBHS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 [puvenenue unrephepentum https://m.edso<])_.[ ru/668edbc8
bubnnorexa [JOK
80 Jlugparis caera https://m.edso:)_.I ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTposnbnas pabora no teme bubmuoreka [IOK
«OnTHka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynarsl cnennanbHOU TEOpUN bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 MMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
o4 3aKoH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHne DUHINTENHA A1
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleGeneBa https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK
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Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! o6naicm https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HI@HI/IH Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PaciCTHbIX Sa/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelns aToMa bubmorexa HOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
M3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bnusuue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/IH

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pPa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast peructpanuu u

UCCIICIOBaHMS HJIEMEHTAPHBIX YacTHI.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAs: MO/ieNb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMMUMH.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
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3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHBIC ONITHYECKUE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnreynas cucrema. ColHile.
122 CoJHe4Hast aKTUBHOCTE. MICTOUHUK buGnuorexa [IOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepucTuku. [luarpamma bubmmorexa [JOK
., PaKTep o Snarp \ https://m.edso0.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubnnorexa [TOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmorexa IOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOTO OJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

Pu3NYeCcKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue neprojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIEI0BATEIIBHO COCIUHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, KATYIIEY H P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P glMg OBOil bubmmoreka [JOK
3y4YEeHHE [1apaMeTPOB 3BYKOBOM
i " P P Ve https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns npeaoMIeHUs
138 I,), "I . P bubnnorexa [JOK
crexna" win "lloayuenun
yi https://m.edsoo.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil TPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JINH3)" WIn https://m.edso0.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NPakTUKYM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
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uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTHULl (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
win "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
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co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMaHHOCTEHN
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIHs
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo pusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o001IeHre U CUCTEMAaTH3aIIHs
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPa, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
O00011eHNEe U CUCTEMATU3ALIS
149 3HaHui no teme "Kunemartuka" bubmorexa LOK
' https://m.edsoo.ru/b032fc4b
Hrorosas koHTposIbHAs paboTa
150 O00011eHNEe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHu# 110 Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1Mo Teme "/[nHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0011eHNEe U CUCTeMaTH3aIHs bub6muoreka [IOK

3HaHu# no Teme "Craruka TBEpAOro

https://m.edsoo.ru/3cca482e
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Teaa"

O00011eHrEe U cCUCTEMAaTU3ALIIS

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHNE U cCUCTEMATU3ALIIS
154 3HaHu# 110 TeMe "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O00011IeHNE U CUCTEMATH3AIMS
155 3gaHui 110 Teme "TepMoamnHamMuka Bubmuorexa IOK
P A ' https://m.edso0.ru/c63f7c10
TeruioBble MaIIUHBI
O0001IEHNE U CUCTEMATHA3AIMS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus BelecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1l
nepexomnl"
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmiorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3AIIS
158 3gaHuil 1o teMe "T1oCTOAHHBII Bubmorexa LIOK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3AIIS
159 3HaHUH 110 TeMe "TOoKH B pa3InyHBIX Bubmorexa LIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE *
P P . bubmuorexa [{OK
161 CHUCTEMaTH3alys 3HaHUH 110 TEME

"DeKTpoMarHuTHas WHIYKIus"

https://m.edso0.ru/053e2248
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PesepBHeiit ypok. O600IICHHE U

162 cHCTEMATHU3aIlUs 3HAaHUH 110 TEME bubmorexa LIOK
H https://m.edso0.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBueiil ypok. O000IIEHE U
163 CI/ICTIe)MaTI/ISZII_:I/ISI 3HAHU 10 TEME buGnuorexa [IOK
" | https://m.edso00.ru/5e2bb83d
DNIEKTPOMArHUTHBIE KOJICOAHMS
PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMs 3HAHUH 110 TeMe bubnuoreka [{OK
164 "
MexaHn4ecKHe U 3JE€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTEM&TI/IBZP WS 3HAHWH 10 TEME bubnnorexa [JOK
" " " https://m.edso00.ru/52ad1603
Omruka
PesepBurblii ypok. O00011I€HIE U
P 7P N bubnuorexa [JOK
166 CUCTEMATHU3aIHs 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcnHoBrl CTO"
PesepBurlii ypok. O000111€HIE U
167 CI/ICTEM&TI/I?»ZP W 3HAHUH 10 TEME bubnmorexa HOK
" B . \ https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTEMaTmZEHs[ 3HAHUM 110 TEME bubmorexa HOK
" " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHriit ypok. O6001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME bubnunorexa LIOK
169 "
®u3nKa aTOMHOIO sApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
170 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK

cHCTeMaTHu3alus 3HaHuM 110 TeMe

https://m.edsoo.ru/2bffb94c
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"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

Odusuka: yriyonenHoe oodyuenue 11 kmacc /I.5. Msakumes, b.b. byxosnes, B.M.
Yapyrun nox penaknueit H.A. IlapdentreBoit. Mockga: [Ipocsemienue

®dusuka: yriyonaennoe ooyuenue 10 kmace /I'.51. Msakumes, b.b. byxosiies,

H.H. Corckuii nox penakuueit H.A. TTapdentseBoii. Mocksa: [IpocBemienue

®wuzuka. 3agauank. 10-11 kmaccer /AL PeimkeBuu. M.: [Ipoda.

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Coopuuk 3amauy no ¢usmke. 10 — 11 kmaccel: mocodue miist o01eodpa3oBaTeIbHBIX
yupexaeHuit: 6a30BbIil 1 nmpodunbHbiil ypoBau/ H.A. TlapdentseBa. — 3-e u3a. — M.:
[Tpoceemenne — (Kimaccuueckuii kypc).

O®usuka. 3agaunuk. 10-11 xn.: mocoOue 1y oOImIe00pa3oBaT. YUPEKIACHUN /
A.Il. PeiMKeBHUY.

Coopuuk 3amad no ¢usuke: 10—11 xmacceer / O.M. I'pomueBa. — M.: U3parenbcTBo
"Ok3amMeH".

TemaTudyeckne KOHTPOJBHBIE W CAMOCTOATENbHBIE paboThl mo ¢usuke. 10 kmacc /
O.U. I'pomueBa. — M.: M3narensctBo "DKk3amen".

TeMaTuueckne KOHTPOJBHBIE M CaMOCTOATENIbHBIE paboThl Mo ¢usmke. 11 kmacc /
O.U. I'pomueBa. — M.: U3narenscTBo "Ok3amen".

KauecTBennnie 3amaun 1o ¢usuke B cpeaned mkone. [locobue mist yuureneit /
M.E. Tynpunnckui. — M.: [Ipocsenienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas kosutekius nu@poBBIX  00pa3oBaTelbHBIX  pecypcoB:  http://school-
collection.edu.ru;

Poccuiickas anekTponHas 1mkoia: https://resh.edu.ru/;

Knaccnas ¢usuka: http://class-fizika.ru/ ;

IxonpHast pusuka: https://www.sites.google.com/site/saitpofizike/home;
bu6mmoreka IJOK

Enunoe coaeprxanue obiero oopasosanue: https://edsoo.ru/

LHOC Mos IlIkoma: https://myschool.edu.ru/
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