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IHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3uMke Ha ypoBHE cpegHero odumiero oOpa3oBaHusl pa3paboTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHON MPOTrpPaMMBL,
npeacraBieHHblx B PI'OC COO, a Ttakxke c¢ yuérom (denepanbHOW pabodeid mporpaMmbl
Bocriutanus 1 KoHnenuuu npenogaBanus yuyeOHoro mnpeaMera «Pu3ukay B 00pa3oBaTeIbHBIX
opranmzamusax  Poccuiickoit  ®enepanuu, peaNM3yIONIMX OCHOBHBIE  00pa3oBaTelIbHBIC
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0s3aTeTbHOE MPEAMETHOE  COJEpIKaHMUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO TOCIIEOBATEIEHOCTh M3YUEHHUS TEM W Pa3/IelioB y4eOHOTO
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTMKH Y4eOHOT0 Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma o ¢pusnke naét npencTaBieHue o emsX,
coJiepKaHuu, OOIIel cTparerun oO0ydeHus, BOCIIUTAHUS M PA3BUTUS 00YYaIOLINXCS CPEICTBAMU
yaeOHoro npeamera «Pu3ukay Ha yriayOoaéHHOM ypOBHE.

N3ydyenne kypca ¢usmku yriyOJIEHHOTO YpPOBHS MO3BOJISAET pEATN30BATH 3aIadyd
npo¢eCCHOHATBLHON OPHEHTAIMH, HANPABICHO Ha CO3/aHUE YCIOBUH ISl MPOSIBICHHUS CBOUX
MHTEIJICKTYaIbHBIX M  TBOPUYECKHX CIIOCOOHOCTEH KaXIbIM OOydYaromumcs, KOTOpBIE
HEOOXOAUMBI Ui  TPOJNOJDKEHUsT OOpa3oBaHMs B OpraHM3alusaX Mpo(dhecCHOHATBLHOTO
00pa3oBaHus M0 PA3INYHBIM (PU3NKO-TEXHHYECKUM M WH)KCHEPHBIM CIIEIUATIBHOCTSM.

B mporpamme mo ¢usmke ompenensiorcss IUIaHUpYyEeMbIe Pe3ysIbTaThl OCBOCHHS Kypca
(Gu3UKH Ha ypOBHE CpeTHeTo 00I1Iero 00pa3oBaHus: INYHOCTHBIE, METAIIPEAMETHBIC, TPEAMETHBIC
(Ha yriy0inéHHOM ypoBHE). HaydHO-MeTO 00T HUECKO OCHOBOM J1sl pa3paboTKH TpeOoBaHUMN K
JUYHOCTHBIM, METaNpEAMETHBIM M NPEAMETHBIM pe3yibTaTaM OOYYalOMINUXCs, OCBOMBIINX
nporpaMMmy 1o (Qu3MKe Ha ypOBHE CpeAHEro oOIiero oOpa3oBaHUS Ha yriIyOJEHHOM YpOBHE,
SBJISIETCSI CHCTEMHO-IEITEIbHOCTHBIH MOIXO/I.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTAaHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (PU3MKU Ha YIIIyOJIEHHOM YpOBHE, B TOM YHCIIE
peIMETHBIC PE3yIbTAThI MO T0/IaM O0yUeHUS;

coJiepkaHue yuyebHoro npeamera «Pu3rka» Mo rogam o0ydeHusl.

[Iporpamma mo Qu3uke HUMeeT MNPUMEPHBIH XapakTep U MOXKET ObITh HCHOJIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUSI CBOMX PabOUUX MPOTPaMM.

[Iporpamma o ¢pu3nKe HEe CKOBBIBAET TBOPUECKYIO MHULIUMATHBY YUYUTEICH 1 PEIOCTABISET
BO3MOXHOCTH Ul peaJIN3allui pa3IMYHbIX METOAUYECKHX MOAXO0JO0B K IPENoJaBaHUI0 (PU3HUKH
Ha yriayOJE€HHOM YpOBHE MPH YCIIOBHH COXPAaHEHUs 00s3aTeIbHOM YacTH COJIepKaHus Kypca.

®dusnka Kak Hayka 0 HanboJjee 00ImuUX 3aKOHAX MPUPOJIBI, BRICTYMAs B KAYECTBE YUCOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
[[IxonbHBIA Kypc GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMUen, Ouosnoruel, pusnueckor reorpadueit m acrpoHommueit. Mcmonbp3oBaHue M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI OMpeneniio XapakTep M OypHOE pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJIOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B



(opMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa 00y4aroierocs, B pOpMUpPOBaHUE YMEHUI
HNPUMEHATh HAYYHBIH METO]I IIO3HAHMUS MPH BHIITOJHEHUH UMH Y4eOHBIX UCCIICOBAHHH.

B ocHOBY Kypca ¢u3MK{ Ha YpOBHE CpPeIHEro 001Iero oO0pa3oBaHUS MOJOXKEH P UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBISAETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (U3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUY ¢ HEW MaTepHuas Kypca GU3uKu 00beAMHEH BOKPYT
¢usmueckux Teopwil. BeaymmMm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. E€ peannzanys npeanoigaraeT UCHOIb30BaHHE T'yMaHUTAPHOTO
noTeHIHana (GU3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M HKOJIOTHYECKUMH ITpolIeMamu.

Hoesa npuxnaonou nanpagnennocmu. Kypc dusuku yriyOoJI€HHOTO YpOBHS IIPEANOaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKMX M TEXHOJIOTMYECKUX MPHIOKEHUN H3yUYEHHBIX
Teopuii W 3akoHOB. I[Ipm 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIUX TMPEACTABICHHA |
COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3rxonozuzayuu peanuzyeTcsi TOCPEACTBOM BBEACHHUS 3JEMEHTOB COJEpIKaHMS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIbHOTO MPUPOONOIb30BaAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHme cozaepkaHusi MPOrpaMMbl 10 (pU3HKE TOMHKHO OBITH MOCTPOSHO Ha MPHUHIIMIIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoza. [Isa ¢usuku peanuzanus 3TUX TPUHLKIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATENBHOTO HKCIEPUMEHTa KaK IOCTOSHHO JeHCTBYIOIIEro (Qaxropa
yuebHoro nporecca. J[ist yrinyO6néHHOro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUYECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOUIET0 (PPOHTANbHBIE YUYEHHUYECKHUE OIBITHI NMPU H3YYCHHH HOBOTO
MaTepuaia, JabopaTopHble paboThl U pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXHBI JBa criocoda
peanu3anuy (prU3NYEcKOro NpakTUKyMa. B mepBoM ciryyae npakTHKyM MPOBOAMUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJYTOAMH B KaXKIOM M3 ATUX Ki1accoB. Bropoii
crnoco0 — 3TO HHTerpauus paboT MpaKTUKymMa B CUCTeMY JaOOpaTOpHBIX pabOT, KOTOpbIE
MPOBOJATCS B TIpoliecce HM3ydeHws paszziena (tembl). [Ipu sToM mox paboTamMu TpakTUKyMa
[IOHUMAETCs CaMOCTOATEIbHOE HCCIENOBaHME, KOTOPOE MPOBOMUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000IIEHHOTO BU/Ia O€3 MTOIIArOBON MHCTPYKITHH.

B mporpamme mo ¢usrke cucTeMa y4eHHUECKOT0 SKCIEPUMEHTA, JJAOOPAaTOPHBIX paboT U
NpaKTUKyMa MpeACTaBlIeHa eAUHBIM NepeyHeM. BrIOOp TeMaTHKH A1 STUX BUAOB YUCHHUECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4aCTHHUKaMU 0Opa30BaTENBLHOTO Ipoliecca MCXOIS U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIeHus1 kaOuHera ¢usuku. I[lpu 3TOM
O6CCHC‘II/IBaeTCH OBJIaACHHUC OGy‘IaIOH_[I/IMI/ICSI YMCHUSIMU TMPOBOAUTL MNPSAMBIC WM KOCBCHHBIC
U3MEpPEHUs, MCCICNOBaHUS 3aBUCHMOCTEH (DM3MYECKHX BEIMYUH M TIOCTAHOBKY OITBITOB TIO
MPOBEPKE MPEIOKECHHBIX TUTIOTE3.

Bonbiioe BHUMaHME yNENseTCs PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX 3anay. [Ipu sTom
JUISL pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(bU3HYECKOIN MOEIBIO, TIO3BOJISIONINE MPUMEHSATh H3Y4E€HHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3



OJTHOTO pazjliesia Kypca, TaKk M HHTETpUpys NMPUMEHEHUE 3HAHUU W3 pa3HbIX paznenoB. [is
KAa4eCTBEHHBIX 3a7ad TPHOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBSCHEHHE/TIpe/CKa3aHne
NpOTeKaHUs (PU3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLICH *KHU3HH, TpeOyromue BbIOOpa
Gu3HYecKoit MOJIENHN [T CUTYaIlMH NPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsmMu I'OC  COO Kk  maTepHAIbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kype (Gpu3uku yriyOnEHHOTO YpPOBHS HA YPOBHE CpPEIHEro
obmiero o0Opa3oBaHMS JHODKEH H3y4daThCsl B YCJIOBHSX MpeAMETHOro kabuHera. B kaOunere
(Gu3uKN 10JKHO OBITH HEOOX0AUMOE JTabopaTopHOEe 000PYIOBAHKE /TS BHITIOJTHEHUS YKa3aHHBIX
B MMpOTrpaMMe Mo (PU3MKE YUSHHUYECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOoT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000Py10BaHHE.

JleMoHCTpaniMOHHOE  00OpyJIOBaHWe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIbHON OCTaTOYHOCTH M 00€CIeYrBAaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOTpaMMe MO
du3MKe KIIOYEBBIX JEMOHCTpAIU [Jisi UCCICOBAHMS HM3y4aeMBIX SIBICHHH W IPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 000pyAOBaHHE ISl YIEHUYECKUX PAKTUIECKUX padOT (OPMHUPYETCs B BUJIE
TEMaTHYECKUX KOMIUIEKTOB M oO0ecrneynBaeTcss B pacdyéTe OIHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBaHMS JIOJKHBI OBITH
HIOCTPOEHBI Ha KOMIUICKCHOM HCIHOJBb30BAaHWH AHAJIOTOBBIX M IU(POBBIX NPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUSI GU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

¢dopMHpOBaHUE HHTEpPECA U CTPEMIICHHS 00YJaIOIUXCA K HAYYHOMY M3YYECHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHMA O HAyYHOM METOAE TO3HaHUS U  (OPMHPOBAHUE
UCCIIEN0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3y4eHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

dbopMUpOBaHUE YMEHHI OOBSCHATH SIBICHUS C UCIOJIB30BaHWEM (U3MUECKUX 3HAHUU U
Hay4HBbIX JI0Ka3aTeJIbCTB;

¢dbopmMHpoOBaHUE MPEACTaBICHUH 0 poiH (PU3KUKH JJIS pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHHH O BO3MOXHBIX cdepax Oyaymeid mnpodeccrnoHambHON
NESTEIbHOCTH, CBSI3aHHBIX C (U3MKOW, TOJATOTOBKA K JajbHEHIIEMy OOYYeHHIO B OTOM
HaIpaBJICHUH.

JlocTrokeHHe 3TUX Ieieid 00ecreunBaeTCsl PEHICHHEM CICAYIONIMX 3aaad B IPOIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CpEIHEro o0iero o0pa3oBaHuUs:

npuoOpeTeHne CUCTEMbI 3HaHUK 00 OoOmUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPOPU3UKH;



dbopMupoOBaHUE YMEHUI MPUMEHSITh TEOPETUICCKIE 3HAHUS ISl OOBSICHEHUS (PU3HUECKUX
ABJICHUM B IPUPOJAE U JUJIsl IPUHATHUS NIPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU KU3HU;

OCBOCHHE CITOCOOOB PEIICHHSI Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHON (PU3NYCCKOW MOJICIbIO,
3aja4, TMOJPAa3yMEBAIOIIUX CAMOCTOSATEIBHOEC CO37aHUE (U3UUECKON MOJEIH, aJeKBaTHOM
YCIIOBHUSAM 33J1a4d, B TOM YHCIIC 33]1a9 HHKCHEPHOTO XapaKTepa;

NOHMMaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOAAMHU CaMOCTOATENIBHOIO IUIAHUPOBAHMUS M TNPOBEICHHS (U3NYECKUX
HKCIEPUMEHTOB, aHAJIW3a W MHTEpIpeTanuu WHPOpMAlKU, ONPEACNCHHUs JOCTOBEPHOCTH
IIOJIy4E€HHOTO PE3yJIbTaTa;

CO3/IaHWE YCIOBHM U1 Pa3BUTUSI YMEHHUH MPOECKTHO-UCCIEI0BATEIBCKOMW, TBOPYECKOU
JACATCIIbHOCTH,

pa3BuTHE HHTepeca K cepaM MpoecCHOHATBHOMN e TeTbHOCTH, CBA3aHHON ¢ (PM3UKOM.

B cootBercTBuu ¢ TpedoBanusmMu ®I'OC COO yrayOnéHHBIN YpOBEHb H3YUYCHHS YICOHOTO
npeamera «Pu3nKa» Ha ypoBHE CpelHero ooIiero oOpa3oBaHusi BEIOMPAETCS 00Y4arONIUMHUCH,
IUTAHUPYIOIIUMH  TIPOJIOJDKEHHE OOpa3oBaHUS IO CIEHHATBHOCTSAM  (PU3HKO-TEXHHYECKOTO
npoduIs.

Ha uzyuenue ¢usuku (yrayOnE€HHBINA ypOBEHb) HA YPOBHE CPEHETO 00IIero o0pa3oBaHus

otBoautcs 340 qacos: B 10 kmacce — 170 gacos (5 gacoB B Hepento), B 11 kimacce — 170 gacos (5
4acoB B HEJIENIO).

[Ipennaraemslii B mporpaMme no (pu3mke nepeueHb J1adopaTOpHBIX U MPAKTUUYECKUX paboT
SBIISIETCSI PEKOMEHJIOBAaHHBIM, YUYHUTENb JeNaeT BHIOOP NPOBEACHHs JabOpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COAEP)KAHUE OBYYEHUSI
10 KJIACC

Paznen 1. HayuHblii MeTO/ MO3HAHUSA PUPOIBI.

Ousuka — (pyHaMeHTalbHAs Hayka O mnpupoje. HayuyHblii MeTOJ MO3HAHUS U METOJBI
UcclieI0BaHUs (PU3UYECKUX SIBICHUI.

DKCHEeprUMEHT U TEOpHsl B Mpolecce MO3HAaHWUS Npuposl. HabmoneHne u SKkCrepiuMeHT B
dusuke.

CriocoOb1 n3MepeHust (PU3HMUECKUX BEIMYUH (QHAJIOTOBBIE M LU(POBBIE W3MEPHUTEIbHbIC
MPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[MorpemHocTn n3MepeHnit PU3NIECKUX BETHUUH (AOCOMIOTHAS U OTHOCHUTENbHAs).
MopenupoBanue (HU3NYECKUX SIBICHUH W MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO

TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnueckuii
3aKOH, FpaHI/II_H:I cro HpI/IMeHI/IMOCTI/I. CDI/IBI/I‘-IGCKEUI TGOpI/ISI.



Ponp m mMecto ¢u3uku B (GOPMHPOBAHHMU COBPEMEHHOM HAayyHOHW KapTHHBI MHUpA, B
MPAKTUYECKOM S TETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmMuUKym.

N3mepeHne cuitbl TOKA U HAIPSDKEHUS B LETH TTOCTOSIHHOTO TOKA P IMTOMOIIM aHAJIOTOBBIX
U U (PPOBBIX U3MEPUTENBLHBIX TPHOOPOB.

3HakoMcTBO ¢ mudpoBoi naboparopueit mo ¢usuke. [Ipumepsr n3mepeHus: GU3MIECKUX
BCJIMYMH IMPU MMOMOIINH KOMIIBIOTCPHBIX JATYHUKOB.

Paszgen 2. MexaHuka.
Tema 1. Kunemamuka.

Mexanuueckoe paBrkeHue. OTHOCUTENILHOCThL MEXaHHYECKOoro aBrkeHus. Cucrema
OTCYéTa.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MaTepHanbHOM TOYKHM, €ro IPOEKIHH Ha OCH CHUCTEMBI KOOPAMHAT.
Tpaexropus.

[Tepememnienue, CKOpoCcTh (CpelmHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KoopAuHAT. Cllo)KeHUE MepeMeleHul 1

CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IIyTH MaTEpUAIbHON TOUKM OT BPEMEHH U UX TpaduKu.

CBobosHoe nmaseHue. Y cKopeHre cBOOOJHOTO MaieHus. J{BrkeHne Tena, OpomeHHOro 1Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH M YCKOPEHUS MaTepUAIbHOM TOUKHU OT
BpPEMEHH U UX IpapuKu.

KpuBonuneiinoe asmxeHue. [IBukeHre MaTepruabHON TOUKU 110 OKPYKHOCTU. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTtenbHoe (HOpMaIbHOE),

KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUAOMETD, JBHKECHHE
CHaps0B, LIETIHBIE, IIeCTepEHYAThIC U peMEHHBIE NTepeladun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

MO,Z[e.HB CHUCTEMbI OTC‘-IéTa, HWIUTIOCTpAlUA KUWHEMATUUCCKUX XAPAKTCPUCTUK JABUKCHUA.
CrocoOBlI UCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONH CKOPOCTH.
[IpeoOpa3zoBaHue MBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO34yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.



Habmionenue nBrxeHus Tena, OpoImeHHOro Mo/ YoM K TOPU30HTY M TOPH30HTAIBHO.
HampasneHnne ckopocTH npu ABM>KEHUHU IO OKPYKHOCTH.
[IpeobpazoBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHME TTyTEH, TPACKTOPHUH, CKOPOCTEH ABMKEHHS OJHOTO M TOTO K€ TeJla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuit 3xcnepumenm, naéopamopnuvie paéomol, nPAKmMuKym.
I/I3yquHe HCPAaBHOMCPHOI'O ABHUKCHUS C LCIBIO OIIPCACICHUA MTHOBEHHOU CKOpPOCTH.

H3mepeHne yckopeHus MpH NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUU IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKCHUH.

N3mepenue yckopeHus CBOOOIHOTO MajieHus! (PEKOMEHI0OBAaHO MCIOIb30BaHUE TU(POBOI
nabopaTopun).

W3ydenune nBuxeHHs Tena, OPOLUICHHOTO TOPU30HTAIBHO. [IpoBepka TUIOTe3sl O MPsIMOi
IIPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXy JAIbHOCTBIO MTOJIETA M HAYAJIBHOM CKOPOCTBIO TEIa.

W3ydeHue ABMKEHUS TeJa 10 OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IEpUoja OOpallleHUs KOHUYECKOr0 MasiTHHKa OT €ro
IapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HproToHa. MHEpManbHble cucTeMbl 0Tcuéra. [I[pUHIIMIT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUYETA (OTpeAeTieHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepraibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTALIMOHHOW M MTHEPTHON MAaCCHI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TaJeHHs OT BBICOTHI Haj
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBMkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYILIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe Tpenue. Cuna TpeHUS CKOJNBXKEHUS M CHJIA TPEHHS IOKOS.

Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUM Tela B KUAKOCTU WIM rasze, eé
3aBUCUMOCTDH OT CKOPOCTH OTHOCUTEIBHOTO JABUKECHUS.



Hasnenue. I'napocratnueckoe nasnenue. Cuiia Apxumena.

Texuudeckue yCTpOﬁCTBa U TCXHOJIOTHUYCCKUC TMPOLCCChI: MOAUIMITHUKH, IABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMAaX OTCYETA.
[IpuHIUIT OTHOCHUTEIBHOCTH.

Kauenne nByXx LMIMHAPOB WM IIApOB pPAa3HOW MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOIIEH PUIIOKEHHBIX K TEIY CHJI C IPOM3BEIEHUEM MAacChl Tea
Ha €T0 YCKOPEHHE B MHEPLIMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIINX B PE3YJITATE B3aUMOICHCTBUS TEI.

N3mepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOABEME U TTAJICHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMUKyM.

N3mepenne paBHOICHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa M0 HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3Bl O HE3aBUCUMOCTH BpPEMEHM JABIKEHHMS OpycKa IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHIJI YIPYTOCTH, BO3HHKAMOIIMX B MPYXKHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydenune qBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON uyepe3 JIErKuid OJIoK.

N3mepenne koddduipieHTa TpeHUs 0 BEIMYHHE YIIIOBOTO KO3 (UIIMEHTa 3aBUCHMOCTH

F,(N).

UccnenmoBanue JBukKEeHHs Opycka M0 HAKIOHHOW IIJIOCKOCTH C  MEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.

W3ydeHue ABMKEHUS IPy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxka meépoozo mena.



AbcomoTHO TBEpHOe Teno. IlocTynarensHoe U BpallaTesbHOE JBUKEHUE TBEPAOIO Tela.
MOMEHT CWIIBI OTHOCUTENIBHO Ocu BpauieHus. Ilnedo cuibl. CnoxeHue cuil, IPHIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTrO TeEA.

YcroitunBoe, HeycTOUIMBOE, O€3pa3InIHOE PAaBHOBECHE.

TexHuueckne ycTpoHWCTBA M TEXHOJOTUYECKHE MPOIECCHl: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, pelETyaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii saxkcnepumenm, nabopamopnuie pabomaol, nPpaKMuKym.
HccnenoBanue yclIoBUN PaBHOBECUS TBEPIOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.
KoHcTpynpoBanue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOLaAb ONOPBI.

Tema 4. 3axonvl coxpanenus é mexaHuke.

NMnynsc MarepuanbHOM TOUYKHM, CUCTEMBI MAaTEPHUANBHBIX TOUYeK. LIEHTp mMacc CUCTEMBI
MaTepHabHBIX TOUEK. Teopema 0 JBUKEHHUH LICHTPa Macc.

WMnynbe cuibl 1 U3MEHEHHE HMITYJIbCA TENA.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

MoMeHT wuMIyJabca MaTepuadbHOW TOukHu. [IpencraBieHne O COXpaHEHWH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX IMOJIAX.

Pabora cuibl Ha ManoM UM Ha KOHEUHOM IMepemenieHuu. ' paduyeckoe mpeacTaBiIeHUE
paboTHI CHITHI.

MoIHOCTE CHIIBI.

Kunernueckass sHeprusi MaTepuanbHOM Toukd. Teopema 00 M3MEHEHHWM KHHETUYECKOM
JHEPrUU MaTepUaIbHON TOYKH.

[ToreHnnanpHble M HenOTeHUHUaNbHbIE CUbl. lloTeHnumanbHas sHeprus. IloreHnnanbHas
SHEPrus ynpyro neGopMHpPOBaHHOW NpYyKuHBL. [loTeHUManbHas 3HEPrUsl Tela B OJAHOPOIHOM
IpaBUTAlMOHHOM moJne. [loTeHnuanbHas 3Heprus Teila B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYecKasi CKOPOCTb.



CBa3b paGOTBI HEIIOTCHIINAJIbHBIX CUJI C UBMCHCHHUEM MeXaHUYECKOU OHCPIUU CUCTCMBI TCIIL.
3aKOH COXpPaHEHHSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm s WIEanbHOM MKUJIKOCTH KakK CJIEACTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKOW SHEPTUH.

TexHuueckue ycTpoWcTBa M TEXHOJOTHYECKHE MPOLECCH: IBUKEHHE PAKET, BOIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOII, PUTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUN PabOTHI.

B3anMHble npeBpallieHus KWNHETUYECKON U TOTCHIUAIIbHOW YHEPT UM IIPU JEHCTBUU HA TEIIO
CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJICHHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

N3mepenue umnyibca Tena 10 TOPMO3HOMY ITYTH.

I/I3MepeHHe CHUJIBI TATH, CKOPOCTHU MOJCIIN 3JICKTpOMO6I/IJI$I 1 MOIIIHOCTH CUJIBI TATH.

CpaBHGHI/Ie HU3MCHCHUA UMITYJIbCA TCJIa C UMITYJIBCOM CHUJIBI.

HccnenoBanue coxpaHeHHs] UMITYJIbCa IIPU YIPYTOM B3aUMOJECHCTBUH.

N3MepeHne KUHETHYECKOW SHEPTUHU TeJla 10 TOPMO3HOMY ITYTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MPYKUHBI C PAOOTOM CHIIBI TPEHHS.
Onpez[eneHI/Ie pa60T1>1 CHJIbI TPCHUA IPU ABUKCHUU TECJIAa 11O HAKJIOHHOU MJIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TIOJIOKEHHS MOJEKYIsIpHO-kKuHeTH4Yeckoil Teopuu (MKT), wux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHue. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJiesid CTpOeHHUsI Ta30B, KHUAKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BemectBa. [locrosnnas ABorazapo.



TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmepatyp
Henbcus.

Monenb uieanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH: YaCTULIbI ra3a ABMKYTCS
XA0THUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kmamneiipona. AOcomoTHas TemmepaTtypa
(mkama Temmepatyp KenbBuna). 3akon JlamproHa. M3omporecchl B HIAEaTbHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoOLECcCOB: U30TepMa,
M30x0pa, u3obapa.

CBs13b MEXy 1aBJIEHUEM U CPEIHEN KUHETUUECKOM AHEPTUEH TOCTYNAaTEIbHOIO TEMIOBOTO
JIBYDKEHUS MOJIEKYJI MJ1€aJIbHOTO ra3a (OCHOBHOE YPABHEHUE MOJIEKYIISIPHO-KUHETHYECKON TEOPHH

HJICaJIbHOTO Ta3a).

CBs3p  aOCONMIOTHOM  TemmepaTtypbl TEpMOJMHAMHMYECKOW CHCTEMBI CO  CpeIHEi
KHMHETUYECKOW YHEPTUeH MOCTYNATENbHOIO TEIUIOBOTO IBHYKEHUS €€ YaCTHII.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTHYECKHE TPOILECCH: TEPMOMETp, Oapomerp,
MMOJIY4YCHHUEC HAHOMATCPUATIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHULl BELIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Buneoponuk ¢ 3anmuchio pearbHOro OPOYHOBCKOTO IBUKECHHUS.
Juddy3us KuaKocTen.

Mogens onbita IITepna.

[TputspkeHne MOJIEKyI.

Mopenu KpUCTaJUIMYECKUX PEHIETOK.

Habmionenue u ncciaenoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

I/ICCHGI[OBaHI/IC HpOI.IGCC@. yCTaHOBJ'IeHI/IH TCIIJIOBOI'O paBHOBeCI/IH HpI/I TCHHOOGMCHC MC)KI[y
ropst4eil ¥ X0JIOJHOM BOJOA.

N3ydeHne wn30TEpMUYECKOro Tporecca (PEeKOMEHIOBAHO HCIIOIb30BaHUE IU(PPOBOM
nabopatopun).

W3yueHre n30X0pHOTO MpoIiecca.
N3yueHne n3006apHOTO mporecca.

[TpoBepka ypaBHEHUSI COCTOSTHUSI.



Tema 2. Tepmoounamuka. Tennosvie mauiunul.

Tepmomunamuueckas (TI) cuctema. 3amanue BHEITHUX YCTIOBHUH ISl TEPMOAMHAMHYECKON
cucteMbl. BHemHne u BHyTpeHHHE napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKON CUCTEMBI KakK
CpEIHUE 3HAYEHUSI BEJIMYUH, ONMCHIBAKOIIUX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe nauano tepmoanHaMuku. CaMonpon3BOjIbHAs penaKkcalys TepMOIUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens upeanbHOro rasa B TEPMOJAMHAMHUKE — CHUCTEMa YPaBHEHUW: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW 3HEPTHH. Y CIOBUS NPUMEHUMOCTH
OTOM MOJCIIM: HU3Kasg KOHLEHTpalus YacTULl, BBICOKHE TeMIIeparTypsl. BelpaxeHue mis
BHYTpPEHHEH SHEPrUH OJHOATOMHOT'O H1€ajIbHOTO rasa.

KBa3ucrarnueckue n HeCTaTHISCKHE IMPONECCHhI.

DneMeHTapHas paboTa B TepMoanHaMUKe. Beruuciaenue paboTsl 1mo rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaya kak crnocod HW3MEHEHHWS BHYTPEHHEH SHEPTUH TEPMOJIMHAMHYECKOMN
CHUCTCMbI 663 COBCPILICHUSA paGOTBI. KOHBCKI_II/ISI, TCILIOMIPOBOAHOCTDH, U3TTYUYCHHUC.

KomuuectBo temnoTel. TemnoémkocTs Tena. YenbHas W MOJISIpHAS TEMJIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToluMBa. Pacuér koimyecTBa
TEIUIOTHI IIpH Teronepenade. [lorstue 06 aquadbarHoM mporiecce.

[lepBbIii 3aKk0H TepMoaMHAMUKH. BHYTpeHHs1s1 sHeprusi. KonmndecTBo TemIoTh 1 paboTa Kak
MEpPBI U3MEHEHUS! BHYTPECHHEN SHEPTUU TEPMOJAMHAMUYECKOU CUCTEMBI.

Bropoii 3akoH TepMOIWHAMUKMA Ui PAaBHOBECHBIX MPOIECCOB: HEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbl MPOXOAMT €IMHCTBEHHas aauadara.
AOGcomoTHas TeMIieparypa.

Bropoii 3ak0H TepMOIUHAMUKHU NI HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO IMEpEaaTh
TEIJIOTY OT OoJiee XOJIOAHOrO Tejla K Oosiee HarperoMy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMoCcTh NPUPOTHBIX MPOLIECCOB.

[Ipunnuns! geiicTBus Ternosix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KIIJI. [ukn Kapno.

DKOJIOTUYECKHE aceKThl MCIONIb30BaHMsl TEIUIOBBIX JBuraresneil. TemnoBoe 3arps3HeHue
OKPYKarOILEH CpeIbl.

TexHu4yeckue yCTpONCTBA U TEXHOJOTMYECKUE MPOLIECCHl: XOJOAWIBHUK, KOHIUILIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUZKHUX
TEMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTUIIU3aLUsg OMOOPraHUYECKOr0 TOTUIMBA U1 BEIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenne Temneparypsl pHu aaAnadaTHYecKoM pacIiipeHnn.



BosaymiHoe oruuso.

CpaBHeHuE YIENIbHBIX TEIUIOEMKOCTEHN BEILIECTB.

CriocoObI U3MEHEHUS! BHYTPEHHEH YHEPIUH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOIENIH TETIOBBIX IBUTATENCH.

Yuenuueckuii axcnepumenm, nabopamopnuie pabomaol, nPpaKMuUKym.
N3mepeHue yaeinbHON TEINIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue annadaTHOTO mpolecca.

N3yueHnne B3aMMOCBSI3M SHEPTHH MEXMOJICKYJSPHOTO B3aWMOJICHCTBUS M TEMIIEPATYPhI
KUIEHUS KUIIKOCTEH.

Tema 3. Azpecamnyvie cocmoanusn eewyecmea. azosvle nepexoowi.

[MapooOpazoBanne u KoHAeHcanus. VcmapeHne u KumeHue. YjaenbHas TeIjioTa
apooOpa3oBaHUsI.

Haceimennsie 1 HeHackleHHbIE Mapbl. KauecTBeHHAs 3aBUCUMOCTB IJIOTHOCTHU U IABJICHUS
HACBIIICHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT OO0BbEMa HACBIIIEHHOTO Mapa.
3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCONMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

Tsépnoe teno. Kpucrammmueckue u amop@Hble Tesa. AHU30TPOINUS CBONCTB KPUCTAIIIOB.
[TnaBneHue u KpucTauu3amnus. Y AesbHas TerioTa miasieHus. Cyomumarius.

Hedopmaruu tBEpaoro Tema. Pactsokenue u cxatue. Cnur. Moxayne Onra. Ilpenen
yapyrux aedopmarui.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX Te, O0BEMHOE M JIMHEHHOE paCIIUpEHHE.
AHI‘apMOHI/I3M TCIIJIOBBIX KOH€6aHHﬁ YacCTHUIl BCUICCTBA KaK IMTPUYKNHA TCIIJIOBOI'O paCHIUPCHUA TCJI
(Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsmKeHHE. KOa(pHUIMEHT MOBEpXHOCTHOTO HaTsKeHHs. KanuuispHbie
saBJeHU. [aBieHue moJ MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmnaca.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHI: JKUIKHWE KPUCTAILIbI,
COBPEMEHHBIE MaTepUaIbI.



Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUN.

N3mepenne cuilbl HOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBjaeHusl.

Moaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHMs M IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.
Bunpr nedopmanmii.

Habmronenue manbix nedopmauii.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul, nPAKMUKYM.
N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3Mmepenne yaenpHON TeIOTHI TIJIaBJICHHS JIbJA.

N3ydeHune CBOKMCTB HACHIIIEHHBIX MTApOB.

N3mepeHne abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapOB B TOMELICHHH.
N3mepenune ko3 puiieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiui pe3sHHOBOro 00paslia OT MPUIIOKEHHOH K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.
Tema 1. Dnexmpuueckoe noe.

DINIeKTpU3alus Tell U €€ MPOSBJICHUS. DJIEKTpUUECKUU 3apsaa. J(Ba BHAAa JIEKTPUUYECKHUX
3apsa0B. [IpoBOIHUKY, IUANEKTPUKH U IOJTYTIPOBOIHUKH. DJIIEMEHTAPHbIN AJIEKTPUUIECKUH 3apsi.

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsi/ia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.



Onektpuueckoe nose. Ero nefictBrue Ha 3J€KTPUUYECKUE 3apsiibl.

HanpsoxkéaHocts  snexTpuueckoro mois. IlpoOueni 3apsn. JluHuM HanpspkEHHOCTH
INEKTPUYECKOTO0 Nost. OQHOPOIHOE IIEKTPUYECKOE TTOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATHYECKOrO MOoJisl. Pa3HOCTh MOTEHIMATIOB W HaNpsHKEHUE.
[TorenuuanbHas 3HEprUs 3apsaa B 3JEKTPOCTATHUECKOM 1osie. [loTeHIman 31eKTpocTaTuuecKoro
nosist. CBs3b HANPSKEHHOCTH TOJS U Pa3HOCTH MOTEHUUATIOB IS 3JIEKTPOCTATUYECKOTO MOJIS
(KaK OJTHOPOJHOTO, TAK ¥ HEOJHOPOIHOTO).

[IpuHIMIT CyNEepHO3UIIUHN AIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOU cdepwl. [lome paBHOMEPHO
3apspkeHHOro mo o0bvémy mapa. I[lone paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTtune! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATIBHBIX ITOBEPXHOCTE.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECUS 3apsI0B.

J3NeKTpUKU B 3JIEKTPOCTATHYECKOM MoJie. J{uaneKkTpuyeckasi mpoOHUIIAEMOCTh BELIECTBA.

Konpencarop. DnekTpoéMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHEHCATOPA.

Hapannenbﬂoe COCOAUMHCHUC KOHACHCATOPOB. IlocnenoBaTenbpHOE COCIMHCHUC
KOHACHCATOPOB.

OHeprus 3apsKEHHOT0 KOHJEHCATopA.

JIBrKkeHMe 3apsyKEHHOW YacTULBI B OAHOPOJHOM JIEKTPUUYECKOM II0JIE.

TexHnueckue ycTpolcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, IEKTPOMETP,
JJMIEKTpOCTaTUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KOHIEHCATOPHI, TE€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

YCTpolcTBO M MPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX NIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopens 3nekTpocTatnieckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpolcTBO M ACMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.

3aBHCHUMOCTh SHCKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOPA OT IJIoIIAaau IJIACTUH, PACCTOAHUA
MCKAY HUMHU U ,Z[HBJIGKTpH‘-IGCKOfI IMPOHUITACMOCTH.



DHeprusi AMEKTPUUECKOT0 MOJIs 3apsKEHHOT0 KOHIH caTopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomul, nPAKMUKYM.
O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEIl.

Habmronenue nmpeBpanieHusi 3HEpruu 3apsyKEHHOr0 KOHJIEHCATOpa B YHEPTHI0 M3TyYEHUS
CBETOJINO/1A.

N3yueHne npoTekaHus TOKA B LIENIH, COACPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTM TMOTEHIMANOB  (HANpsDKEHMs) TMPH  MOCIIEI0BaTEIbHOM
COEIMHEHUH KOHAEHCATOPOB.

UccnenoBanue pazpsaa KoHAEHCATOpa Yepe3 pe3UCTop.
Tema 2. [locmoannwlil 31eKmMpudecKuil mok.
Cuia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi  CyIIeCTBOBAaHMS ITOCTOSHHOTO DJIEKTPHYECKOTO TOKa. VICTOYHWMKM —TOKa.
Hanpsoxenne U u 3/1C é&.

3akoH OMa AJ1s yyacTKa LEnu.

DNEKTpUUECKOe COMPOTUBIIECHHE. 3aBUCUMOCTh COMIPOTUBIICHUSI OTHOPOAHOTO TPOBOAHHKA
OT €r0 JJIMHBI U IJIONIA/IA MTONEPEUYHOr0 CeYEHUs. Y JeIbHOE COMPOTUBIICHUE BEILIECTBRA.

[locnenoBarenbHOE, MNapaJIENbHOE, CMEMIAHHOE COEOUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJIeKTpuiecKkux 1enei. [Ipasumna Kupxroda.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna.
MomHOCTh 3JEKTPUYECKOro TOKa. TernnoBast MOLIHOCTh, BbIAENIAEMast Ha pE3UCTOpE.

O/J1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa 115 MOJTHOM (3aMKHYTOM )
3JIEKTPUYECKOM 1enu. MOIIHOCTh UCTOYHUKA TOKa. KOopoTkoe 3aMbIkaHuE.

KoHneHcaTop B 1enu moCcTOSTHHOTO TOKa.

TexHuueckue ycTpoiicTBa M TEXHOJIOITMUECKUE ITPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYHK IJIEKTPUUECKON IHEPIUH.

Hemoncmpayuu.
W3mepenne cuitbl TOKa ¥ HaPsSHKCHHS.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CHJIBI TOKa OT HAIPKCHUA Ui PE3UCTOpPA, JIAMIIbI
HaKaJIMBaHHA U CBETOAMOAA.



3aBUCHMOCTD CONIPOTUBJICHUA MNUIMHAPUYCCKUX IMPOBOAHUKOB OT JJIWHBI, IIJIOIIAAN
IOIIEPECUYHOTO CCUCHUSA U MaTCpHUaa.

I/ICCJ'ICI[OBaHI/Ie 3aBUCHUMOCTH CUJIBI TOKa OT COIIPOTHUBJICHUS ITPU ITIOCTOAHHOM HAITPSKCHUH.

[Ipsamoe m3mepenue DJIC. KopoTkoe 3aMblkaHWE TajJbBaHUYECKOTO 3JIEMEHTA W OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Cnioco0OnI coeHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

I/ICCJ'ICI[OBaHI/Ie Pa3HOCTH MMOTCHIUAJIIOB MEX Y IMOJTIOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKA B
OCIIN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.
HccnenoBanue cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenne yaeasHOro COnpOTUBIICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaNPsDKEHUS JJIs JaMITbl HaKaTUuBaHMUSL.
YBenuueHue npejena u3MepeHus amnepMmeTpa (BOJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Hccnenoanue 3aBucumoct D/{C raapBaHUYECKOr0 3JIEMEHTA OT BPEMEHU NIPU KOPOTKOM
3aMBIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK/Y MOJIOCAMH UCTOYHHKA TOKA OT CUJIbI TOKA B
LIETH.

HccnenoBanue 3aBUCMMOCTHU MOJIE3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyueckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOAMMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onmynpoBonuuku. CoOcTBeHHass M TPUMECHas MPOBOAUMOCTH IMOIYIMPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

ONEKTPUYECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AMCCOLMALMSA. DIIEKTPOJIU3.
3akonbl Dapajnes s AJIEKTPOIn3a.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTEbHBIA M HECAMOCTOSTENbHBIN pa3psij. Paznuynbie
THIIBI CAMOCTOATENILHOrO pa3psaaa. Monnus. [1nazma.

TexHuueckue ycTpolcTBa M MNPAKTUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHble JaMmIlbl,
AIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (HOTOAMOL,



CBCTOAUOA, TIaJlbBaHHKA, pa(bI/IHI/IpOBaHI/Ie MCIH, BbIIUIABKAa aJIIOMUHUSA, SJICKTPOHHAA
MHKPOCKOITHL.

Hemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

3akoHsbl nekTposinza Dapanest.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

Habmonenue anekrponusa.

N3mepenue 3apsiga 0JHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYeCKHl MPAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEJIUYUH C MCIOIb30BAaHUEM aHAIOTOBBIX U HHU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BenuyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIECAOBAaHUHN 3aBUCUMOCTEHN (DU3UIECKUX BEITUYHH,
MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMAaTUYECKUX paslenax
«Y4YeHUUYECKUH IKCIIEPUMEHT, JTab0paTopHbIC pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usnku yriayos€HHoro ypoBHs B 10 kiacce oCymecTBISIETCs ¢ YIETOM
COJIEPKATENBHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nOHAMUA, C6A3AHHbIE C U3YUEHUEM  MEMO008 HAYYHO20
no3HanuA: SIBJICHUE, HaydHbIM ¢akT, runore3a, Qu3Wyeckas BeIUYMHA, 3aKOH, TEOpHs,
HAOIIO/IEHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEb, U3MEPEHUE, TOTPEITHOCTH U3MEPCHHIA,

W3MEpUTEIIbHBIE TPUOOPHI, I poBas JadbopaTopus.

Mamemamuka: peiieHue CcUCTeMbl ypaBHeHui. JluHeliHas ¢QyHkmus, mapaboia,
runepooa, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIMU: CHHYC, KOCHHYC, TAaHT€HC,



KOTAaHI'CHC, OCHOBHOC TPUTOHOMCTPUYCCKOC TOKIACCTBO. BGKTOpH U HUX HNPOCKIHUHU Ha OCHU
KOOpAUHAT, CJIOKCHHUE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW mpupoje, 1uddysus, ocMoc, TermiooOMeH
KUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3anus
OMOOpPraHNYECKOro TOIIUBA JJIsi BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM IPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MoOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbl, SJIEKTPUUYECKUE CBOWCTBA METAUIOB, AJIEKTPOJUTUUYECKAS
JUCCOLIMAIUs, TaJIbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

TI'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE IBHKEHUN C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET CYyXOT0 U
KHUJIKOTO TPEHUS B TEXHHMKE, CTaTU4YECKHE KOHCTPYKIMM (KpOHIITEHH, peméryarsle
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U JIpyrue), ABUraTelb BHYTPEHHErO CropaHusi, napoBasi TypOHHA, OBITOBOW XOJIOAWIBHUK,
KOHAWIIMOHEP, TEXHOJIOT'NH MOJIYYCHHA COBpPCMCHHBIX MaTcpHraJioB, B TOM YHUCJIC
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTHH,  DJEKTPOCTATHYECKas  3alluTa,  3a3€MIICHHE
AIIEKTPONPUOOPOB, ra30pa3psAHbIC JAMITBI, TTOJTYIPOBOIHIUKOBBIE TPHOOPHIL, TaTbBAHUKA.

11 KUIIACC

Pa3znen 4. JiekTpoauHaMuKa.
Tema 4. Maznummnoe noe.

B3aumopaeicTBuE MOCTOSHHBIX MArHUTOB U MPOBOJHHUKOB C TOKOM. MAarHMTHOE IIOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JINHUM MarHUTHOM

UHIYKIUU.

MarauTHoe ToJie MPOBOJHUKA C TOKOM (IIPSMOrO TMPOBOJHHUKA, KATYIIKA W KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBieHHME M MOAYJb. J[BHJKEHUE 3apsDKEHHOM YacTHLBI B
OJIHOPOJTHOM MarHuTHOM moJie. PabGorta cumsl Jlopenma.

MarnutHoe nosne B BeuiectBe. deppoMarHeTUky, napa- U TuaMarHeTUKH.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABHUraTesb SKoOu, yCKOpUTENIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIUM MarHUTHOTO TIOJI TIOJIOCOBOTO U IOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.



Kapruna nuHMiI MarHUTHOM MHYKIMH TOJIS JUIMHHOTO IIPSIMOTO MPOBOIHUKA U 3aMKHYTOI'O
KOJIBLIEBOIO IIPOBOJHMKA, KATYIIKU C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enictere cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmionenue nBMKeHHS My4YKa 3JEKTPOHOB B MATHUTHOM TI0JIE.

[TpuHIMT 1EHCTBUSA JIEKTPOU3MEPUTEIBHOTO TPUOOPA MAaTHUTOIIEKTPHUUECKOM CUCTEMBI.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

HccenenoBanue MarHUTHOTO MOJIS TOCTOSSHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

NccnenoBanue neiicTBUs NOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cunbel AMiepa.

N3ydenne 3aBUCUMOCTH CHIIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOYKyuA.

SIBienne >MeKTpoMarHUTHONM HMHAYKIUU. [loTOK BekTopa marHuTHOW HHAYKUuH. DJ(C
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NunyktuBHocth. KaTymika HMHIYKTUBHOCTM B LIENMHM IOCTOSIHHOTO ToKa. SIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprus MarHUTHOT'O T0JIS1 KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJIE.

Texuudeckue yCTpOﬁCTBa 1 TCXHOJOTUYCCKUC NPOUCCChl: MHAYKIIUOHHAA IMM€Yb, COJICHOU/,
3aliuTa OT JICKTPU3alruU TCJI P ABHUKXCHUN B MArHUTHOM I10JI€ 3emin.

Hemoncmpayuu.
Habmronenue ssBeHUS 3MEKTPOMAarHUTHON MHIYKIIUU.

Wccnenosanue 3aucumoctd D/]C MHAYKLINK OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O ITOTOKA.



IIpasuiio Jlenna.
[Tagenune MarauTa B amFOMUHUEBOH (MeHOI) TpyoOe.
SIBiieHME CAaMOMHIYKIIU Y.

Uccnenosanue 3aBucumoctd 3/]C caMOMHIYKIIMA OT CKOPOCTH M3MEHEHHSI CHJIbI TOKA B
LIETTH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, nPAKMUKYM.
HccnenoBanue siBICHUS SIEKTPOMATHUTHON UHTYKIIHH.

OnpexneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISL.
HccnenoBaHue SBJICHUS CAMOUHITYKITUH.

COopka MOemH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 5. Koj1ie0aHus ¥ BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

Kosnebarensuasa cucrema. CBOOOIHBIE KOJIEOAHHU.
['apmonnueckne  konebanus. KuHemaTwueckoe W JUHAMUYECKOE  OIMKCAHHE.
DHepreTu4ecKoe onucaHue (3aKOH COXPAaHEHUS MEXaHUYEeCKOW SHEPTyH ). BBIBO AMHAMHYECKOTO

OIMHMCAaHUA TAPMOHHNYCCKUX KoJIeOaHM# 13 UX OHEPIrEeTUHYCCKOTO U KHHEMATHUYCCKOI'O OIMMCaHU .

Ammuintyna u ¢asza xonedanuil. CBA3b aMIUIMTYIbl KOJEOAHUH HCXOJHON BEIMYHHBI C
aMIUTUTYAAMHU KOJIEOaHUH €€ CKOPOCTU M YCKOPEHHS.

[Tepuon u gacrota kosebanuid. [lepron ManbIx CBOOOAHBIX KOJIEOAHW MAaTEMaTHYECKOTO
MmasTHUKA. [leprnon cBOOOAHBIX KOJIeOaHUH MPYKUHHOTO MAasTHUKA.

[Tonsarue o 3aTyxaromux Konebanusax. BeiHyxnenusie konedanus. Pesonanc. PezonancHas
KpuBas. BiusiHue 3aryxaHust Ha BUJl PE30HAHCHOM KPUBOU. ABTOKOJICOAHUSI.

TexHuuyeckue yCTpPOHWCTBA M TEXHOJOTUYECKHE MPOLECChl: METPOHOM, Yachl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.
3anuck K01e0aTeTbHOTO JIBMKEHUS.
Habmronenre He3aBUCHMOCTH MEPHO/Ia MAITBIX KOJIEOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aryxaronmx KojeOaHUH M 3aBUCHMOCTH NEpUOJa CBOOOIHBIX KOJeOaHui
OT COTIPOTHUBIICHHS.

HccnenoBanme konebaHWi Tpy3a HA MACCHBHOW TPYXHHE C IEIbI0 (OPMHPOBAHHS
npeCTaBIeHU 00 HIeaTbHOW MOJIENU MPYKMHHOTO MasTHUKA.



3aKOH COXpaHEeHHs SHEPTUU MIPH KOJeOAHUSIX TPy3a Ha IPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Habmronenue pesonanca.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

H3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0J1e KoyieOaHH Ha yIIpyrom MojaBece.

N3yueHue NBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYABI 3aTyXAIOMUX KOJIEOAHU.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koedanus.

KoneGartenbubiii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHbIE KojieOaHUS B HICATBHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsiia KOHJEHcAaTtopa ¢
aMIUIUTYIOM CUJIbI TOKA B KOJIE0ATEIILHOM KOHTYpE.

3aKOH COXpaHEHUs YPHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxa10H1He BHCKTpOMaI‘HI/ITHBIe KOHCGaHI/IH. BBIHy)KI[eHHBIC BHGKTpOMaI‘HI/ITHBIC
KoJIeOaHusl.

IlepemeHHbIE TOK. MOIIHOCT, MEPEMEHHOrO TOKAa. AMIUIUTYAHOE M JEHCTBYIOLIEE
3HaYeHHE CHJIbI TOKA U HAINPSDKEHUS TIPU PA3IMYHON (opMe 3aBHCHMOCTH IEPEMEHHOTO TOKa OT

BpPEMEHH.

CuHyconabHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHIeHCaTOp U KaTyllIKa MHAYKTUBHOCTH B
e CUHYCOUAAIBHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

WneanpHbiii Tpanchopmarop. IIpousBoacTBo, nepenadya U NMOTPEOICHUE AIEKTPUICCKOMN
SHEPTUH.

OKOJIOTUYECKUE PUCKU IPHU IPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa HCHOIb30BaHUS
JJIEKTPO’HEPTUH B IOBCEAHEBHON XKU3HU.

TexHuuecKkrue YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: DBJIEKTPUUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpOorepeaay.

Hemoncmpayuu.
CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.



OcuutorpaMmbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

I'erepaTop He3aTyXarOMINX AIEKTPOMATHUTHBIX KOJICOAHHIA.

Mopaenp 37eKTpOMarHUTHOTO FeHepaTopa.

BriHyxaeHHbIe CHHYCOU1abHbIEe KOIeOaHusl.

Pe3ucrop, karymika "HIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onanc mpu mocrienoBaTeIbHOM COEIUHEHUH PE3UCTOpa, KATYIIKM WHAYKTUBHOCTH U
KOH/JIEHCATOPA.

YCeTpoicTBO M MPUHIIKIL JeHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3IIEKTpoIiepeiadH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.
Nzydenne Tpanchopmaropa.

HccnenoBanue nmepeMEeHHOTO TOKa 4epe3 MOCIeI0BATEIbHO COSAMHEHHBIE KOHAEHCATOp,
KaTYyILIKYy U PE3UCTOP.

Habmtoienue 31eKkTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAzZHUMHbLE 60THBL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepedynsie 1 mpo10JIbHbIE BOJIHBI.
[lepuon, CKOpOCTh pacnpoCTpaHEHUsT U JJMHA BOJIHBL. (CBOWCTBA MEXAHWMYECKHX BOJIH:
OTpakeHHe, TIpeIoMIIeHUe, HHTephEepeHIUs U AU(paKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoOe€ 3arpsisHEHHE OKPYKAOIIEH CPEbI.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HU3JIYy4CHMs DJEKTPOMAarHUTHBIX BOJH. B3aumnas
OpHUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTPAXXCHHUE, MPEJIOMIICHHE, IOJISIpH3anus,
uHTEephepeHIHs U AU(PaKITHsL.

[IIkana »1eKTPOMArHUTHBIX BOJH. [IprMeHeHWEe SIEKTPOMArHUTHBIX BOJH B TEXHHKE U
OBITY.

[IpuHIIUTIBI paInOCBS3H U TEJICBUACHHS. Paaronokarus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaIOLIeH Cpebl.



TexHuvyeckue ycTpoMcTBa M NPAKTUUYECKOE NMPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacIpOCTPaHEHUE TIONIEPEUHBIX U MPOJIO0TBHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHUH.

Habmoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHimm u qudpakiinyi MEXaHUIeCKHX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYAOM W YacTOTOM
Kose0aHui.

I/ICCHGI[OBaHI/IC CBOMICTB SJICKTPOMArHUTHBIX BOJIH: OTpPaAXCHUC, IMMPCJIOMJICHHUC,
noJsipu3anys, Audpakius, THTepepeHIns.

O6HapyxeHrne HHPPAKPACHOTO U YIBTPA(PHOIECTOBOTO U3TYUCHHM.
Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.
N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.
Tema 4. Onmuxka.

[IpsmosiuHETHOE paclpoCTpaHEHHE CBeTa B OJHOpOoAHOM cpene. Jlyu cBera. TodeuHblid
HCTOYHHK CBCTA.

Otpaxkenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKEHUH B IIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomnenune cBera. 3akoHbl MpPEJIOMIICHHS cBeTa. AOCONIOTHBIM  TOKa3aresb
npesomiieHus . OTHOCUTENIBHBIM IOKa3aTrenb mpernoMicHus. [IOoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUICHUE JUIMH BOJIH IIPHU IIEPEXOJE MOHOXPOMATHYECKOIO CBETA 4epe3 I'PaHMIly pasjeciia
JBYX ONITHYECKUX CPEZ.

Xon nmydeit B mpusme. Jucnepeust ceeta. CloKHBIN cocTaB 6emoro ceera. L[Ber.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia moJHOTO BHYTPEHHETO OTPaKEHUS.



CoOuparomiue u pacceuBaromve JuH3bl. ToHkas muH3a. DOKYCHOE pacCTOSIHHE H
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOHN cdepuueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox ny4a, IpOLIEAIIErO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTUYECKON OCH.
[TocTpoenue n300pakeHU TOYKH " OTpe3Ka psSIMOi B coOuparommx
Y pacCeUBAIOLIUX JUH3aX U UX CHUCTEMAaX.

Onrtuueckne mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCcKas CUCTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBass onrtmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JABYX KOT€PEHTHBIX

UCTOYHUKOB. [IprMepsl Kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. JudpakimonHas pemérka. YcinoBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TPOLECCHl: OYKH, JyIa, MEepUCKOIl,
¢doroanmapar, MUKPOCKOII, TPOSKIIMOHHBII aIapar, MpOCBETICHUE ONITUKH, BOJIOKOHHAS ONITHKA,
nudpakIMoHHAas peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

UccnenoBanue npeoMiaeHus CBETa.

Habmtoienue noaHoro BHYTpEHHEro oTpakeHus. Mojienb CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKOMApaIEIbHYIO IIIIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue untepdepeHimm cera.

HabGaroneHre 11BeTOB TOHKHX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.

Habmronenue aucrnepcuu cBera.



Habmionenue nonsipu3anum cBeTa.

[IpumeHeHre MONSPOUIOB ISl U3YUCHUS MEXaHHUECKUX HATIPSKCHHM.
Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.
W3mepenue nokaszarens IpeaoMIeHHUs CTEKIIa.

HccenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIIECTBa (HAa MPUMEPE JKHUIKHX
JIVH3).

N3mepenne poKyCHOTO pacCTOSHUS paCCEUBAIOLIHNX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3bI.
[Tony4yenne n3o0paxeHus B CUCTEME U3 BYX JIUH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpaxym, HHTEpPEpeHIINN U MOJIIPU3AIUU CBETA.
WN3ydenue nonspuzannu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTH JUAIIEKTPHUKA.
Wzydenune natepdhepeHny J1a3epHOTo U3TyYeHHS Ha JIBYX ILEJAX.
Hab6nronenue aucnepcum.

Hab6nronenue u uccnenoBanne 1udpakIimOHHOTO CIIEKTpA.

N3Mmepenne 1iIMHbI CBETOBOM BOJIHBI.

[TonmyyeHue criekTpa U3IIy4yeHHs CBETOMO/Ia IIPH MOMOIIN AU(PPAKIIMOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cienIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH.

I'panuipl NpUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynarhl crieManbHONM TEOPUHU
OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
OPUYUHHOCTA. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHHM M COKpAICHHE
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTULbl. DHEPTHUS MTOKOSI.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsHKEHHBIX YacTHII.

Y4eHn4ecKkuid HIKCIIepUMEHT, 1TabopaTOpHbIE pabOThI, IPAKTHKYM.



OmnpeneneHre UMIYNIbCAa M SHEPTHH PEIATHBUCTCKUX yacTUIll (1Mo (oTtorpadusiMm TPeKoB
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.
Tema 1. KopnycKkynapHuo-601106011 Oyaiusm.

PaBHOBecHOE TEIIOBOE W3Iy4YeHHUE (M3Iy4eHHE aOCONIOTHO dYEPHOTO Tenia). 3aKOH
cMmemeHns Buna. 'unoresa Inagka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIHC (POTOHA.

®otosdp¢exr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHeHue DUHIITEHHA
st potordexra. «KpacHas rpanuiay horodddekra.

JlaBneHue cBera (B YAacCTHOCTH, JaBJICHHE CBETa Ha a0CONIIOTHO TOTJIOIIAIOIIYI0 |
abcomoTHO oTpaskarolryio nosepxHocts). OnbiThl I1. H. Jlebenena.

BonHoBbie cBolicTBa vactull. BonHbl ne bpoins. JlnnHa BosiHbl ae bpoitns u pazmepsl
00J1aCTH JTOKATN3aIMK JABIKYIIEHca yacTuipl. KopmyckynsipHoO-BOIHOBOM AyanusMm. Judpakuus
3JIEKTPOHOB Ha KpUCTAJIIax.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus Heonpeaenénnocten [ eizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKUE IMPOLIECCHI: CHEKTPOMETP, (OTORIEMEHT,
¢doTonaTunK, TYHHETBbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBETOIMO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.

HccnenoBanue 3aBUCHMOCTH COTIPOTHBIICHHUS MTOTYIIPOBOTHUKOB OT OCBEIIEHHOCTH.
Ceronuos.

Conneunas Oarapest.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.
Hccnenosanue poropesucropa.

N3mepenne nocrosinaol [1manka Ha ocHOBe rccnenoBanus Gororddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOAMO/] OT HAPSIKEHUSI.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToma. [imaneraprast moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u moriomeHre (pOTOHOB MPHU MEPEXoje aTomMa C OJHOTO
YPOBHsI SHEPTUU Ha APYTOH.



Bunel ciektpoB. CniekTp ypoBHEH SHEPIHH aTOMa BOJOPO/aA.
CrnioHTaHHOE M BBIHY)KJIEHHOE H3JlyueHue ceta. Jlasep.

TexHudyeckue YCTPOWCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAIbHBIA  aHAIU3
(ciekTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaTHIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.
OnpeneneHre QJIMHBI BOJIHBI JJa3€PHOTO U3TYYECHUS.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padoomot, RPAKMUKYM.

Habmionenue nnHeiiuaToro crnekrpa.

HccnenoBanue cnekTpa pa3peKeHHOTO aTOMApHOTO BOAOPOAA M U3MEPEHHE MOCTOSITHHON
PunGepra.

Tema 3. Duzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnas moxens simpa I'eizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3otomsl.

PamnoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacran. ['amma-
U3JIy4CHHE.

3aKOH pPaJUOAKTUBHOrO pacmnajna. PanmoaxTuBHble u30TOmbl B mpupoxae. CBoiicTBa

MOHM3UPYIOLIETO U3IIy4YeHUs. BiusiHue paguoakTUBHOCTH Ha KUBbIe OpraHu3Mbl. EcTecTBeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedexT macce spa.

Snepubie peaknuu. Jlemenue w cuHTe3 sAxep. SmepHbie peakTophl. [Ipobiembr
YVOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHS  SIEPHOM
SHEPreTHKH.

MeTopl perucTpaluy U UCCIIeI0BaHMsl JIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUs. bapruoHbl, Me30HBI U JienToHbl. [IpencraBienue o
CrangaptHoit Mogenu. KBapk-TriirooHHAsi MOJIENIb aIpOHOB.

®usuka 3a npenenamu CtanaapTHOM Moaenu. TéMHas Matepusi 1 TEMHAsI YHEPTUSL.

EnuacTBO hm3uueckoit KapTUHBI MUpAa.



TexHu4eckue yCTpOHWCTBA M TEXHOJIOTMYECKHUE IPOLECCHl: JO3UMETp, KaMepa BuibcoHa,
ANCpHBI  PEAKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MarHUTHO-pE30HaHCHas
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPaAKmMuUKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOIO (hOHA € MCIIOJIb30BAaHUEM J03UMETPA.

N3yuenue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3znea 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH.

Oranbl pa3BUTHA acTpoHOMUU. [IpuKkiiagHOEe U MUPOBO33pEHUECKOE 3HAUCHUE AaCTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS IPUPOJIbI KOCMUYECKUX 0OBEKTOB.

Metoapl acTpoHOMHYECKHX ucciaeqoBaHuil. COBPEMEHHBIE ONTHUYECKUE TEIECKOIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

CoJHeuHas cucreMa.

Counnie. ConHeynas akTuBHOCTh. ctounuk sHepruu CosiHIa v 3BE3 /.

3BE3/bI, UX OCHOBHBIC XapaKTEpUCTUKH. JlnarpamMmma «CeKTpaibHbIN KJIaCC — CBETUMOCTbY.
3BE31bI IITABHOM MOCJIEA0BATEIHHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTEY JJIS 3BE3] IIIaBHOU
MOCJIe0BaTENIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpeMEHHbIE TMPEICTaBICHUA O

IIPOUCXOXKAEHNN U 3Botoluu ColHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [Iyte — Hama ["anmaktuka. [Tonoxenue u aukenne Comaua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAAKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6na. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmronenus 38€31H0T0 HeOa HEBOOPYKEHHBIM I1a30M C UCTIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JUISI OTIpeIeIeHHsI TI0JI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHbBIE
co3Be3ausi CeBEpHOro MOMYyLIAPHs U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHUH.

Du3nYeCKUl MPAKTUKYM.



CnocoObl u3MepeHus: PU3NYECKNX BEJIUYUH C MCIOIb30BAHUEM aHAIOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUM, UCCIEAOBAaHUHN 3aBUCUMOCTEHN (DU3UIECKUX BEITUYHH,
MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHYECKUX paslenax
«Y4YeHUUYECKHUH IKCIIEPUMEHT, JJabopaTopHbIe pabOThI, TPAKTUKYM)).

O0o0mariee NOBTOPEHHUE.

OO0oOmenne W cUcCTeMaTH3allMsg — COJEpXKaHWs — pa3fenoB  Kypca  «MexaHuKay,
«MonekynsapHas (pu3MKa U TepMOAUHAMHUKA», «DIEKTpoanHaMHKay, «KomneOaHUs U BOJHBIY,
«OCHOBBI CHENHMATBHOW TEOPHUH OTHOCUTENbHOCTH», «KBaHTOBas Qu3uKa», «IIEMEHTHI
aCTPOHOMMH U acTPO(PUZUKI».

Pons ¢u3uku W acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMAIBHOU |
TUYECKOH chepax AeITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIICH, OOBICHUTEILHON U
IPOTHOCTUYECKON (yHKUUN (U3NYECKON Teopuu, poiib (U3NYECKON Teopuu B (HopMUPOBAHUH
MIPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MeCTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H.

Wzyuenune xypca ¢usuku yriayoaéHHOTo ypoBHS B 11 Kiacce OCyIIECTBISICTCS C YUETOM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie  NOHAMUA, C6A3AHHBIE ¢  U3YUEHUEM  MeEMO008  HAYYHO20
nO3HaHUA: SIBICHUE, Hay4yHbId (akT, Tunoresa, (u3nyeckas BEIUYMHA, 3aKOH, TEOpHs,
HaOI0IeHNe, YKCIIEPUMEHT, MOJCINPOBAaHNE, MOJENb, N3MEPEHHE, TOTPEIIHOCTH H3MEpEHHI,
U3MepHUTeNbHbBIe TPUOOPHI, KU poBas 1abopaTropusl.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHHUH. TpuroHomerpuueckue (QyHKLUUHU: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopbl M HuX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3MEMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku no00us TPEYrOIBLHUKOB, ONPEAEICHHUE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozusa: snextpuyeckue sIBICHUS B )KUBOM MPUPO/IE, KoseOaTeabHbIe ABHKEHHS B dKUBOU
IIPUPOJE, DKOJIOTMYECKHE PUCKH IIPU IPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYKAIOLICH Cpenbl, YJIbTPa3ByKOBas AMATHOCTUKA B MEIHULIMHE, ONTHYECKUE
ABJICHUS B )KMBOU IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYN, KPUCTAJNIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eocpagpusa: marHUTHBIC TIOMIOCA 3€MIIM, 3QJIKW MAarHUTHBIX Py, GOTOChEMKA 3€MHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMEHEHUE MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMATHUTOB, AJEKTPOJBUTATEIh
Sxobu, reHepaTop MEPEMEHHOr0 TOKa, HWHAYKLIMOHHAs Tedb, JUHUHM O3JIEKTpoliepenad,



ANIEKTPOABHUraTeNb, pajgap, PaAUONPUEMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasl IUAarHOCTHKa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJHeyHast OaTapesi, CIyTHUKOBBIC IPUEMHHKH, SIIEPHAsI SHEPTETUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.

I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dus3mka» JTOIKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/ICI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOTO OIbITAa U OIbITa ACATCILBHOCTHU B IMPOLCCCC pCaiM3alluid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETLHOCTH, B TOM YUCIIC B YACTH:

IPpa’kKIaHCKOI0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIIUU 00YUYArOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa;

NPUHATHE TPAIUIMOHHBIX  OOIMICUEIIOBEUCCKUX T'yMaHUCTHYECKHX M JIEMOKPATHUECKUX
IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [ESITEIBHOCTh B HMHTEpecax TIpakJaHCKOro OOIIecTBa,
y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHUE B3aMMOJICHCTBOBATH C CONMAIbHBIMI MHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIMSIMH H
Ha3HAYCHUCM;

TOTOBHOCTh K TYMaHHTapPHON M BOJIOHTEPCKOU JICATEIIEHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTUKEHHUSIM POCCHUICKUX YUEHBIX B
o0acTi PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLEHMBATh CHTYallMI0O W TPUHUMATh OCO3HAHHbBIC PEIICHHs, OPUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JACSITEIbHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIa/J1a B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro.

I3CTETHYECKOI0 BOCIIMTAHUA:

OCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas DCTETUKY HAY4YHOI'O TBOPYECTBA, IPUCYIIETO
bu3HIeCcKOi HayKe.

TPYAOBOT0 BOCHIMTAHMS:



MHTEPEC K Pa3IMYHBIM cepaM NMpoPecCHOHANbHON NESTEIbHOCTH, B TOM YHCJIE CBA3aHHBIM C
GU3MKONH W TEXHUKOH, yMEHHE COBEpINAaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO M caMOOOpa3oBaHHUIO B oOmactv (GU3MKKA Ha
IPOTSKEHUU BCEH KU3HU.

IKOJOIrH4eCKOro BOCIMTaHug:

c(OPMHUPOBAHHOCTh ~ JKOJOTHYECKOH  KyJIbTyphl, OCO3HAaHHWE TJOO0AIBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHUCTBUU B OKPYXKAIOLIEW Cpele Ha OCHOBE 3HAHUS LIEJIEU
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHe OmbITa JEATEIbHOCTH 3KOJOTMYECKOW HAIMPaBIEHHOCTH HAa OCHOBE HMMEIOUIUXCS
3HaHWH Mo (pu3uKe.

IHMEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HaHUE LECHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B MHNPOHCCCC HUIYUCHUA (1)I/IBI/IKI/I
OCYIIECTBIISITH MPOCKTHYIO M UCCIIECAOBATEIBCKYIO IEATETLHOCTh HHIMBHUIYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

caMoCTOsITeNNIbHO  (OPMYyJIMPOBaTh M aKTyalM3MpoOBaTh MpodieMy, paccMmarpuBarh €€
BCECTOPOHHE;

ONpENENATh UEIU ACITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUH UX JOCTUKEHNUS,

BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;
pa3zpabarbiBaTh IJIaH pelleHus: mpoOjeMbl ¢ y4ETOM aHallu3a MUMEIONINXCS MaTepUabHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM, OLICHUBATh
PHUCKH TIOCIEACTBUMN JAESTENbHOCTH;

KOOPJAMHHUPOBaTh U  BBINOJIHATH pabOTy B  YCIOBUSIX pPEaJbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBaTelbCcKue AeiicTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3MUECKON HAYKU;
BJIAJICTh HABBIKAMH YY€OHO-MCCIIEIOBATEIBCKON U TIPOCKTHOM NIEATETFHOCTH B 00J1aCTH (PU3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB peIIeHUs 3aaad
(U3NIECKOTO CoepKaHMs, TPUMEHEHHIO Pa3IMYHBIX METOOB TTO3HAHUS;

BIQICTh BUJAMH JEATEIBHOCTH [0 TOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIHH,
npeoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CUTYAIHSIX, B TOM YHCJIEC TIPU CO3IaHUH
y4eOHBIX TIPOEKTOB B 00JIACTH (PU3HKH,



BBISBIISITH IPUUMHHO-CIICACTBEHHBIC CBA3HM U aKTyaJU3WPOBATh 3a/1auy, BBIIBUTaTh THIIOTE3Y €€
pelIeHns, HaXOAUTh apTYMEHTHI JJIS I0Ka3aTeNbCTBA CBOUX YTBEPKACHUI, 3a71aBaTh ITapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3MPOBATH MOJYYECHHBIC B XOJ€ PEIICHMS 3aa4M Pe3yNIbTaThl, KpUTHYECKH OLICHUBATh X
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIINPOBATH COOCTBEHHBIE 3aJa4 B 00pa30BaTEIbHOM AEATEILHOCTH, B TOM YHCIIC
pY U3y4eHUH (PUBUKHU;

JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLICHUBAThH TPUOOPETEHHBIN OIBIT,

YMEThb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HESITEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIEC UJCH, PEAJIaraTb OpUrHHAIbHbIE MTOIXObl H PEILICHHS;

CTaBUTH MTPOOIEMBI U 3a]Ja49H, JOITYCKAOIIIE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIJICTh HABBIKAMH TTOYYCHUS HHPOPMAUU HUZNIESCKOTO COACPIKAHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBISTh TOUCK, aHAINW3, CUCTEMATH3aIlUI0 U HHTEPIPETAIUIO
WH(POPMAIIAU PA3IMYHBIX BUJOB U (OPM IPEICTABICHHS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIOJIB30BaTh CpEACTBa WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ CcOOMIoJeHNeM TpeboBaHUM
SPrOHOMHKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, PECypcOCOepeIKEH s, TIPAaBOBBIX U ITHYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJEpKaHHUS B pa3iMYHbIX (popMaTax ¢ y4éTOM Ha3HAYCHUS
uHpOpMAallMM W 1EJCBOW AayAUTOPHH, BBIOMpAas ONTUMAIBbHYIO (OopMy TMpeacTaBiIeHUS U
BU3YaJTU3aIUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH 1EATEIbHOCTH;

pacro3HaBaTh PEINOChUIKA KOH(MIUKTHBIX CUTYAIH U CMATr4aTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB;
IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBUYaJIbHON paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HMHTEPECOB H
BO3MOXHOCTEH KaX/10T0 4IeHa KOJUIEKTHBA;

NPUHUMATD 1€ COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS O
e€ JOCTHIKEHHIO: COCTABIIATh IUIaH ACHCTBUI, pacpeAessaTh PO C y4ETOM MHEHUH Y4aCTHUKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLIEHMBATh KaYeCTBO CBOETO BKJAJa M KaXKAOr0 y4acTHMKA KOMaHIbl B OOIIMH pe3ynabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/JlaraTb HOBBIE IIPOEKThI, OLEHMBATh HAEU C MO3ULUUM HOBHU3HBI, OPUIHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILLECTBIIATh MO3UTHBHOE CTPATErMUYECKOE IMOBEAECHUE B PA3JIMYHBIX CUTYaAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE [1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO  OCYILECTBIISATh IO3HABATENbHYIO JIEATEIILHOCTE B OOJAaCTH (PU3MKU H
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;



CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIIEHUS pacu€THBIX M KayeCTBEHHBIX 3aJay, IUIaH
BBIIIOJIHEHUSI MPAKTHYECKOM paboThl € y4ETOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, ApIyMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMHPOBAHUIO W TPOSBICHUIO SPYAUIMH B 00JacTU (PU3UKHU, TMOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHBIN U KYIbTYPHBIN YPOBEHD.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIAJICTh HABBIKAMU IIO3HABATENBHOM pe(EeKCHU KaK OCO3HAHHUS COBEPLIACMbIX ACUCTBUHN U
MBICIIUTENIBHBIX ITPOLECCOB, X PE3YNIbTATOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI peIeKCHUH ISl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATCIbHOCTH;

IpPUHUMATh ce0s, TOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATCIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce qocTHKEeHUs IMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MTPOTPAMMBI TT0 (PH3HKE 7Sl yPOBHS
cpemHero oOmiero o0pa3oBaHUsT Yy OOYYAOIIMXCS COBEPIIEHCTBYETCS AMOIMOHATBHBIN
UHTEJUICKT, MPEATOJIaralonifii ¢(hOpMUPOBAHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AYMOITMOHAIBHON c(hephl, ObITH YBEPEHHBIM B ceOe;
CaMOpETyJIMPOBAHHs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE IMOBEJICHUE, CIIOCOOHOCTh QAN THPOBATHCS K AMOIMOHAIBHBIM H3MEHEHUSM U TMPOSBISITH
I'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTIDKEHHIO TSI U YCIeXy, ONTHMHU3M,
UHHUIMATUBHOCTh, YMEHUE JICHICTBOBATh, HCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

SMIIATHH, BKIIIOYAIOIIEH CITOCOOHOCTh TOHUMATh IMOITMOHAIBHOE COCTOSTHUE JIPYTUX, YIUTHIBATh
€ro MPH OCYIIECTBICHUHU OOIIEHHSI, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMUIO;
COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTh BBICTPAMBATh OTHOIIEHHS C JAPYTHMHA
JIOAbMH, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[NPEJAMETHBIE PE3VJIBTATDBI

K xonmy oOyudenust B 10 knacce nipeIMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

MMOHUMATh POJIb (PM3UKHU B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, IKOJIOTHIECKOW, COIMAIIBHON U
TUYECKOU cdepax AEATENIbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON HayuyHOU
KapTUHE MHpa, 3HAYECHHWE ONMHUCATEIBHOM, CHCTEMAaTU3UPYIOIICH, OOBICHUTEIHPHOU U
IPOTHOCTUYECKOH (YHKIMHA (PU3HMUECKOW TEOPUU — MEXAHHMKH, MOJICKYJSIpHOH (U3UKH H
TEPMOJIMHAMHUKH, POJIb (HPU3UYECKON Teopuu B (DOPMUPOBAHUHU MPEACTABICHUA O (HU3UICCKOM
KapTUHE MUPA;



pa3nuyaTth yCJIOBUS TMPHUMEHUMOCTH Mojeied (QU3MUeCKUX Tel U TPOLEcCOB (SBICHUN):
UHEepLUajgbHas cucTeMa oOTcyéra, aOCONMIOTHO TBEpIOE Tello, MaTepuaibHas TOYKa,
PaBHOYCKOpPEHHOE JBIDKEHHME, CBOOOJHOE TajeHue, aOCOJMI0THO ympyras aedopmanus,
abCOMIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIM Ta3a, XUAKOCTH U
TBEPAOro (KPUCTAJUTMUECKOTO) TeNa, WACaIbHBIA Ta3, TOUYCYHBIH 3apsi, OIHOPOTHOE
3JIEKTPUYECKOE TIO0JIE;

pa3nuyath ycinoBHs (TpaHHIBI, O0JACTH) NPUMEHHUMOCTH (DPU3MYECKMX 3aKOHOB, MOHUMATh
BceoOUMil xapakrep (GpyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIIOJIB30BAHMS YaCTHBIX
3aKOHOB;

AQHAIM3UPOBATh U OOBSICHITH MEXAHWYECKHE IMPOLECCHl U SBJIEHUS, HCIOJIb3YS OCHOBHbBIE
MOJIOKEHUS W 3aKOHBI MEXaHWKH (OTHOCUTENBHOCTh MEXaHMYECKOT'O JABIDKEHHS, (HOpMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOTO JBIDKEHHUSA, NpeoOpazoBaHusi [amumes uisi CKOpocTH U
nepeMenieHus, 3akoHbl HbroTOHA, NMpUHIMI OTHOCUTENbHOCTU ['anmiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIIYJIbCa M MEXaHWYECKOW SHEpruu, CBSI3b pabOThI CHUJIBI C
M3MEHEHHEM MEXaHWYECKOW JHEPruM, YCIOBUS PpaBHOBECHS TBEPJOro Tela), MpPU 3TOM
UCIIOJIB30BaTh MAaTEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIJIOBHS NPUMEHHMOCTH
bu3nyecKuX 3aKOHOB: MpeoOpa3oBaHmii ['amuies, BTOPOTO M TpEeThero 3akoHOB HproTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUUYECKOW SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTCHHS;
aHATM3UPOBATh M OOBACHATH TEIIOBHIE MPOLIECCHI U SBJICHHUS, UCTIONb3Ysl OCHOBHBIC MOJIOKCHUS
MKT wu 3aKOHBI MOJICKYISIPHOUN (DU3HKU U TEPMOJIMHAMHKY (CBA3H JaBJICHUS UICATHHOTO Ta3a Co
CpPEIHEW KUHETUYECKON SHEPruel TEIIOBOrO JBHKEHUSI U KOHLICHTPALUEH €ro MOJIEKYJI, CBA3b
TEMIIEpaTyphl BEIECTBA CO CPEAHEN KMHETUUYECKOM IHEPTUel TEINIOBOTO ABUKEHUS €0 YaCTHIL,
CBSI3b JIaBJICHUS MJI€AJIBHOIO r'a3a C KOHLIEHTpaLMEd MOJIEKYN U €ro TEMIIEpaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbld 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHHUS SHEPrUU B
TEIUIOBBIX IIpolLieccax), IpPH OSTOM HCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianenpona;

aHATM3UPOBATh M OOBACHATH DIEKTPUUYECKHE SBICHHS, WCIOJIb3ySd OCHOBHBIC IOJIOKEHHS H
3aKOHBI 3JIEKTPOAMHAMHMKHU (3aKOH COXpPaHEHMsI SJIEKTPUYECKOTo 3apsja, 3akoH KymoHa,
NOTEHLUAIBHOCTD 3JEKTPOCTATUYECKOTO MOJIsl, IPUHLIKI CYNEPIIO3ULIUN IEKTPUUECKHUX MOJIEH,
IIPU 3TOM YKa3blBas YCJIOBHS NMPUMEHUMOCTH 3aKkoHa KylloHa, a TakKe NMpPaKTUYECKH Ba)KHbIE
COOTHOLIEHUS: 3aKOHBI OMa AJi ydacTKa LEeNH U s 3aMKHYTOM 3JIEKTPUYECKOM LENu, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3axkonsr @apajest 17151 2JIEKTPOIIn3a);

OTKCHIBATH (PU3MUECKUE TPOIIECCHI U SBJICHUS, UCTIOIb3Yys BEMUYHUHBL: TIEpEMELIeHUEe, CKOPOCTb,
YCKOPEHHE, UMITYJIbC T€JIa U CHUCTEMBI TEJl, CHJIAd, MOMEHT CWJIbI, JaBJIEHUE, MOTCHIHAIbHAS
SHEPIHUs, KHHETUYECKasi SHEPTHsl, MEXaHHUECKasi YHeprus, paboTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHIIA TSHKECTH, CHIIA YIIPYTOCTH, CHJIA TPEHUSI, MOLIIHOCTh, SHEPTUs B3aUMOIECHCTBHS
Tena ¢ 3eMiiéil BONM3H e€ TTOBEPXHOCTH, SHEPTHUs YIPyroi nedopMalvy NpyKUHbBI, KOJIUYECTBO
TEIUIOTHI, a0COJIOTHAs TeMIeparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSAS SHEPTUS
U/ICTbHOTO OJTHOATOMHOTO ra3a, paboTa MIealbHOT0 Ta3a, OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa,
KIIJl nieanbHOro TEMIOBOrO IBUraTeNs; IEKTPUUECKOE MOJE, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO
10JIs, HANpsDKEHHOCTH IOJSl TOYEHHOIO 3apsja WIM 3apsyKeHHOro Iapa B BaKyymMe M B
JUAJIEKTPUKE,  MOTEHUWAal  JJIEKTPOCTaTUYECKOro  MOJsA,  Pa3HOCTh  IOTEHIMAJOB,
AJIEKTPOJBMIKYILIAsl CHUJIA, CHJIa TOKA, HANpsSIKEHHE, MOLIHOCTb TOKA, 3JIEKTpUUYECKas EMKOCTb
IJIOCKOTO KOHJIEHCATOPa, COMMPOTUBIIEHUE y4acTKa LENHU C IMOCIEA0BATENbHBIM U MapAJIJIeIbHBIM
COCIMHEHUEM PE3UCTOPOB, YIHEPTHU DJIEKTPUUYECKOTO ITOJIsI KOHAECHCATOPA;

00BACHATH 0COOEHHOCTH NMPOTEKaHUs (PU3MUECKUX SBJICHUI: MEXaHHUUECKOE JBUKEHHE, TETIJIOBOE
JIBIDKEHUE YaCTHIl BEIECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE IBMKeHHUE, nudpdysus,
UCIIapEHue, KUIIEHWEe M KOHJEHCAlMs, IUIaBICHUE W KPUCTAUIM3aLUs, HaIpPABICHHOCTh
TEIUIONEPENaut, DSJICKTPU3aLUs TeJ, OSKBUIOTEHIUAIBHOCTh IIOBEPXHOCTH 3apsSKEHHOIO
IIPOBOJIHHKA;

MPOBOAWTH HCCICNOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JPYrod
HCIIOJIb30BaHUEM TMPSMBIX W3MEpEHUil, MPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHUPOBATH



pe3yNbTaThl TOJNYYEHHOW 3aBHUCHUMOCTH (PU3WYECKUX BEIMYUH B BHJE TPaPUKOB C y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;
MPOBOJANTH KOCBEHHBIC U3MEPEHUS (PU3UUYECKUX BEIMYWH, MPU 3TOM BBIOMPATH ONTUMATHHBIN
METOJlT M3MEpEHMs, OLEHUBATh aOCONIOTHBIE M OTHOCHTEIBHBIE MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MIPOBOAMTH OMBITHI IO MPOBEPKE MPEI0KEHHON TMIIOTE3bI: IUTAHUPOBATh SKCIIEPUMEHT, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH MOJYYEHHBIE PE3yNIbTaThl U JI€JaTh BBIBOJ O
cTaTyce MpeUI0KEHHON THUIIOTE3H;

coOuo1aTh IpaBuiIa 0€30MacHOro TpyJaa MpU MPOBEACHUM HMCCIEIOBAHUN B paMKax yd4eOHOTro
9KCIIEPUMEHTa, MPaKTUKyMa M Y4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHON NEATENbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS,

pemaTh pacu€THBIC 3a/auyd C SIBHO 3aJ]aHHON W HESBHO 3aJaHHOW (M3MUYECKOW MOJIEbI0: Ha
OCHOBAaHMM aHajHM3a YCIOBHSA OOOCHOBBIBATH BBIOOp (U3NYECKOH MOJENIH, OTBEYAIOUIeH
TpeOOBaHUSIM 3a/layd, NPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl
bU3HYECKUX TEOpU TIPHU UCTIONH30BAHUN MAaTEMAaTHYECKUX METOIOB PEUICHUS 3aa4, IIPOBOIUTH
pacy€Thl Ha OCHOBAaHUU HMMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH PE3YyJbTaThl U KOPPEKTUPOBATh
METO/Ibl PEIICHUSI C YUETOM MOJTYyUYEHHBIX PE3YyIbTaTOB;

pemath KauyecTBEHHbIE 3aaud, TpeOyrollue MPUMEHEHUs 3HAHUW W3 pa3HBIX Pa3/esioB Kypca
bu3MKK, a TakXKe WHTETpPAlMHd 3HAHUN U3 JIPYrUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKIIA!
BBICTPAMBAaTh JIOTMYECKYIO IIENOYKY paCCYX JACHUH C ONOpPOM HAa H3YyYECHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMSI Ui OOBSICHEHHMS] OCHOBHBIX MPUHIUIOB pPabOTHI
W3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHAIM3UPOBATh M OLEHUBATh IOCJIEICTBUS OBITOBOM W MPOU3BOJCTBEHHOW JAEATEIbHOCTU
YelIOBeKa, CBSI3aHHOW ¢ (PM3NYECKUMH MPOIECCAMH, C MO3HUIUNA YKOJOTHUECKON 0e30MacHOCTH,
MPEACTABICHUI O PalMOHAIBHOM IPUPOIOINOIb30BAHUM, A TAK)KE PA3yMHOM HCIOJIb30BAHUA
TOCTYIKEHUH HAYKW U TEXHOJIOTUHN JJIs JabHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;
MPUMEHATHh Pa3uvHbIe CHOCOOBI paboThl ¢ uHOpMarueld GU3NIECKOTO COJCPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHMA, MPU ITOM HCIOJIB30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHbIE TEXHOJOTUU I IOUCKa, MepepaboTKU U TMpeAbSBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIPHOW WHQPOpMAIUU, CTPYKTYPUPOBAHHUS U HWHTEPIPETAIUH
uH(poOpMallMK, TIOJYyYEHHOW U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATh €€ TIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHHIA,
TaK U Ha OCHOBE aHaJM3a UCTOYHNKA MHPOPMAIUH;

MPOSIBIISATh OPTaHU3AIMOHHBIC W TIO3HABATENHHBIE YMEHHS CAMOCTOSTEIHHOTO MPHOOPETEeHUs
HOBBIX 3HAHUI1 B Mpollecce BHIMOTHEHUSI TPOCKTHBIX U Y4€OHO-UCCIIE0BATEIBCKUX padoT;
paboTaTh B TPYIIE C WCIOTHCHHEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIAaHUPOBAaTh pPaboOTy
TPYIIIBI, PallMOHAJIBHO PACHpPEACNATh IEATEIbHOCTh B HECTAHJAPTHBIX CUTYALMIX, aJ€KBAaTHO
OIICHUBATh BKJIA]l KaXI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOI TPOOIIEMBI;
IPOSBIATE MOTHBAIMIO K Oyaymieid mnpodeccHoHanbHOW MESTENIbHOCTH MO CIEHUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xonmy oOyuenust B 11 Knacce mpeMeTHBIE pe3yibTaThl HAa YIIIyOJIEHHOM YPOBHE JOJDKHBEI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

MOHUMATbh POJIb (PU3UKH B FKOHOMHUYECKOM, TEXHOIOTUYECKOM, COIIMATILHON M ATHYECKON cdepax
NeSITeIbHOCTH YellOBeKa, POJjb U MECTO (PM3UKU B COBPEMEHHOW HAay4yHOW KapTHHE MHpa, POJb
aCTPOHOMHH B TPAKTHYECKOMW IEATECIBHOCTH 4YEJIOBEKAa M JAJBHEHIIEM HAayYHO-TEXHHUYECKOM
pa3BUTHH, 3HAYCHHUE OMMCATENFHON, CUCTEMATH3UPYIOIEH, 00bICHUTETLHON U TPOTHOCTUYECKOM



GyHKUIME (U3NUIECKON TEOpUH — SJEKTPOJMHAMHKH, CIEIHUATbHONH TEOPUH OTHOCHUTEIHHOCTH,
KBAaHTOBOW (DM3UKH, pOJIh (PU3UIECKON TEOpHH B (POPMHUPOBAHUU MPEICTABICHUN O (PU3HIECKON
KapTUHE MHpa, MECTO (PU3UUECKON KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O IPUPOJE;

paznu4aTh YCIOBUS MPUMEHHUMOCTH MOJEIeH (QU3NYECKUX Tel U TPOIECCOB (SIBICHUN):
OJIHOPOJHOE AJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE IOJiA, TapMOHHYECKHE KOJeOaHUs,
MaTE€MaTUYeCKUil MAaATHHUK, WJI€AJIbHbI NPYKUHHBIA MAasSTHUK, TapMOHHYECKHUE BOJIHBI,
UJeaTbHBIA KOJeOaTeIbHbIN KOHTYP, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO sJIpa U KBAaHTOBOM
MOJIEJIU CBETA;

paznmuuath yCioBHS (TpaHMIIBI, O0JACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, MOHHMATh
BceoOIMii xapakrep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AHATM3UPOBATh U OOBSACHATH DJIEKTPOMATHUTHBIE MPOIECCHl U SBJICHHS, UCIOJB3Ys OCHOBHBIC
MOJIOKEHUS U 3aKOHBI JJIEKTPOJMHAMUKHU U CIEHUAIBHON TEOPHUH OTHOCHUTEIBHOCTU (3aKOH
COXpaHEHHUsI JIEKTPUUECKOTro 3apsiaa, cuia Amriepa, cuia JlopeHua, 3aKOH 3JIE€KTPOMarHUTHOU
MHAyKIuU, npaBwio Jlenua, csa3p O/{C caMOMHIYKIIMU B 3JIEMEHTE JJIEKTPUUYECKOUW IEeNu CO
CKOPOCTBbIO H3MEHEHHUs CHUJIbI TOKa, IOCTYNAThl CIEUUATbHOW TEOPUM OTHOCUTEIBHOCTU
DWHIITEHHA);

AHATM3UPOBATH U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCTIOB3YsI TOJIOKEHUS KBAHTOBOM
busuku (ypaBHeHHEe OWHITeWHa st doTodddekTa, mepBblii M BTOpod mocTyinaTel bopa,
NPUHIUI COOTHOIIEHHs HeomnpeaenéHHocren ['elizenOepra, 3aKOHBI COXPaHEHUs 3apsA0BOTO U
MacCOBOT'0 YHCEJ ¥ SHEPTUHU B SJEPHBIX PEAKIUAX, 3aKOH PaIMOaKTUBHOTO pacnaa);
OMHKCHIBATh (PU3UYECKUE TPOLECChl M SBICHUS, WCIOJB3YysS BEIUYUHBL: HANPSHKEHHOCTD
ANEKTPUYECKOTO TMOJIs, TOTEHIHUAN AJIEKTPOCTATUYECKOTO IIOJIA, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOJIBIKYIAsT CUJIa, WHAYKIMS MAarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cuia Awmrmepa,
UHAYKTUBHOCTB, OJJIGKTPOJBIKYILAS CHUJIa CAMOUHIYKIUH, O3HEPrusi MAarHuTHOTO TMOJIs
MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN UMITYIbC, TIOTHAS YHEPTHs, SHEPTUS MMOKOs CBOOOIHOMN
YaCTHUIIbI, SHEPTUS U UMITYJIbC POTOHA, MACCOBOE YHCIIO U 3aps siApa, SHEPTUs CBA3M sIpa;
OOBSACHATh OCOOCHHOCTH TPOTEKaHUs (U3UYECKUX SIBICHUUN: SJIEKTPOMATHUTHAS WHIYKIIUS,
CaMOMHIYKIUS, pe30HaHC, HHTep(epeHIus BOIH, TudpaKkius, AUCIIEpPCHs], TOJIHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuit ¢ ekt (hororddexT), anbda- u 6era-pacmaisl suep, ramma-
U3NTy4yeHue sep, pusndeckre NpUHIMUIBI CIEKTPATbHOTO aHaI|3a U paboThI Ja3epa;

ONpEeNENATh HANpaBIEHNUE WHIYKIMA MATHUTHOTO TOJIsI MPOBOJHUKA C TOKOM, CHJIbI AMIepa u
cunel JIopeHiia;

CTPOUTH H300paKeHUE, CO3]aBAEMOE TUIOCKUM 3€PKajioM, TOHKOW JIMH30M, U PACCUUTHIBATH €TI0
XapaKTepUCTUKU;

MPUMEHSATh OCHOBOIOJIAralolie aCTPOHOMHUYECKHUE MOHATHUS, TEOPUH M 3aKOHBI JJIsl aHAIU3a U
00BsiICHEHUS! (PU3UYECKUX MPOIECCOB, MPOUCXOAAIIUX B 3BE3/1ax, B 3BE3NHBIX CHCTEMax, B
MEXTaTaKTUIEeCKON Cpefie; ABMKCHUS HeOSCHBIX TEJ, YBOIIONNH 3BE3 1 BeeneHHoi;

IPOBOAMTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH PE3YNIbTAThl TMOTYyYCHHOU
3aBHCUMOCTH (PU3WYECKMX BEJIMYMH B BUJE IPa@HUKOB C y4€TOM aOCOIIOTHBIX MOTPEUIHOCTEN
WU3MEPEHU, JIeJaTh BIBOJIBI IO pe3yiibTaTaM HCCIIeI0BAHMUS;

IPOBOAMTH KOCBEHHBIE M3MEPEHUS (PU3UUYECKUX BEIHYUH, MPU 3TOM BBIOMPATH ONTHMAaIbHBIN
METOJI W3MEPEHHs, OIEHUBATh aOCONIOTHBIE M OTHOCHTENBHBIC MOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

MIPOBOMTH OIBITHI TIO MPOBEPKE MPEUIOKEHHON THITIOTE3bI: TUTAHUPOBATH SKCIIEPUMEHT, COOMUPAThH
SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJyYEHHbIE Pe3yibTaThl U JI€JIaTh BBHIBOJ O
CTaTyce MPeI0KEHHON THUIIOTE3HI;

OTKCHIBATh METOIbI MOJIYUEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMIA;



coOuoiaTh IpaBuia 0€30MacHOro Tpyda MpU MPOBEICHUM HCCIEIOBAaHUI B pamMKax yueOHOTO
AKCTIIEPUMEHTa, TMPAKTUKyMa M Y4YeOHO-HCCIIEIOBATEILCKOM M TPOEKTHOW [EATETBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHUS,

pemaTh pacu€THBIC 3a/1aud C SIBHO 3aJ]aHHON W HESBHO 3aJaHHOW (M3MUYECKOW MOJIEhI0: Ha
OCHOBaHUWH aHaJIM3a YCIOBHS BEIOMPATh (PU3MUECKUE MOJICITH, OTBEUAIOIIUE TPEOOBAHMSIM 3a]a4uH,
NPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H TIIOCTYJaThl (PU3MUECKUX TEOPHH TNpH
HCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIICHUS 3a/]ay, IPOBOJAUTH Pacu€Thl HA OCHOBAHUU
HMMEIOLIUXCA JaHHBIX, AHATU3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATH METO/IbI PELICHUS C YYETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHBIC 3aJlayd, TpeOyroNIue MPUMEHEHUs 3HAaHWN W3 pa3HbIX pa3lesioB Kypca
bu3MKKM, a TakXKe WHTETpPAllMd 3HAHUN U3 JIPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA!
BBICTpAWBaTh JIOTMYECKYIO IIEMOYKY PACCYXICHHM ¢ ONOpOd Ha U3YyYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

WCIIOJIH30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHHS OCHOBHBIX IIPUHITUIIOB PaOOTHI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIaJ1a POCCUICKHUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJM3UPOBATh W OIICHWUBATH TIOCICACTBUS OBITOBOM W TPOM3BOJCTBEHHON ACATEIHHOCTH
YelIOBeKa, CBSI3aHHOW ¢ (PU3UYECKUMH MPOIECCAMHU, C MO3HUIUNA YKOJOTHUECKON 0e30MacHOCTH,
MPEJCTABICHUN O paIlMOHAJIBLHOM IPUPOAOIOIB30BAHUM, & TAKXKE PAa3yMHOM HCIOJIb30BAHUH
TOCTHIKEHUH HAYKW U TEXHOJIOTUHN JJIs JaIbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;
MPUMEHATh Pa3Iu4HbIe CHOCOOBI paboThl ¢ uHMOpMarueld (GU3NYIECKOTO COJCPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHMA, MPU ITOM HCIOJIb30BaTh
COBpeMEHHBbIC WH(OPMAIMOHHBIE TEXHOJOTHUU IS TIOMCKA, MEepepadOTKU W TPEIbsABICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIPHOW WHQPOpMAIUU, CTPYKTYPUPOBAHHS U HWHTEPIPETAIUH
uHpopMaIuy, TONYYEHHONM W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATH €€ TIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHMKA HWH(OpMAIUK;

MPOSIBIISATh OPTaHU3AIMOHHBIC W TIO3HABATENHHBIE YMEHHS CaMOCTOSTEIHHOTO MPHOOPETEeHUs
HOBBIX 3HAHUH B MIPOIIECCE BBHITTOJTHEHUS ITPOCKTHBIX U yU4EOHO-UCCIE0BATEIBCKUX PaldoT;
paboTaTh B TpPYIE C WCIOTHCHHEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIAHUPOBaTh paboOTy
TPYMNIbI, PAlMOHAIBHO PACOPEACIIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSAX, aJCKBaTHO
OIICHUBATh BKJIA]l KaXJI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOI TPOOIIEMBI;
MPOSIBJISITh MOTHBAIMIO K Oyaymied mpodecCHOHAIbHONW NEATeTbHOCTH IO CIEeIHATbHOCTIM
(UBUKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHnoBaHnue pa3ziesioB U TeEM IpOrpaMMBbl KoauuectBo yacos DnekTpoHHbIe (1UGPOBBIE) 00pa30BaTEIbHBIE
n/m Bcero  KontposbHbIe [MpakTuueckue pecypehl
paboThI paboTsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITIPUPOIbI
1.1  HayuHbI1il METOZ TO3HAHUS TIPUPOABI 6 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmuoreka [{OK https://m.edsoo.ru/f16b68d7
2.2  Jlunamuka 10 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
2.3 Craruka TBEpAOrO TENA 5 1 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
2.4  3aKOHBI COXpPAaHECHHS B MEXAHUKE 10 1 bubmuoreka [{OK https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1  OcCHOBBI MOJEKYIIPHOKUHETUYECKON TEOPUU 15 1 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka.TemnioBbie MalIMHBI 20 1 bubmuoreka [{OK https://m.edsoo.ru/f16b68d7
3.3  ArperaTHble COCTOSIHHS BelecTBa. @a3oBbie 14 1 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
TIEePEXO0/IbI

Hroro no pazneny 49
Paznen 4. JIEKTPOJIUHAMUKA
4.1  DnexTpuyeckoe moiue 24 1 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
4.2 TloCTOSIHHBIN AIIEKTPUUYECKHUI TOK 24 1 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
4.3 Toxu B pa3IMYHBIX Cpeaax 6 bubnmoreka [{OK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. DUSHUECKHUM TIPAKTUKYM
5.1 ®usnyeckuii MPaKTUKYM 16 16 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7

Hroro no pazneny 16



No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI KonnyecTBo acoB DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTeIbLHbBIE

/1 Bcero  KontpoabHbie [IpakTuueckue peCypehl
paboThI paboThI
PesepBHOe Bpems 10 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI KomnuecTBo yacos DnekTpoHHBIC (U(PPOBLIE)
n/m Bcero Kontponmeubie  IlpakTtuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Paznen 1. 3JIEKTPOJIUHAMUKA
1.1 MarauTtHoe nonie 14 bu6munoreka LIOK
https://m.edsoo.ru/39859¢f1
1.2 DnexkTpoMarHUTHAs UHAYKIUA 13 1 bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckne KoeOaHus 10 bu6mmnoreka LIOK
https://m.edsoo.ru/39859¢f1
2.2 DIeKTpOMarHUTHBIE KOJIeOaHUs 15 bubnuoreka [JOK
https://m.edsoo.ru/39859¢f1
2.3 MexaHuyeCcKue U 3JIEKTPOMarHUTHBIE BOJIHBI 10 1 Bubmuorexa [JOK
https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 but6mmoreka [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CITEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcnoBsl CTO 5 1 bubmuoreka [{OK

https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 5



No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl
/11

Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyJsspHO-BOJIHOBOM AyaJlnu3M

4.2 ®wusnka aroma
4.3 ®wusnka aTOMHOTIO S7pa U 3JIEMEHTAPHBIX YaCTHULL

Hroro no pazgeny
Paznea 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHN
5.1 DneMeHTHI aCTpOHOMUH U acTPOPHU3UKH

Hroro no pasaeny
Paznen 6. PUSHNUYECKUN MPAKTUKYM
6.1 ®dusnueckuil NpaKTUKyM

Hroro no pazgeny
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE

7.1 CucremaTtuzanusi 1 0000IIEHHE TPEAMETHOTO COAEPKaHUSI M OTbITa
NesATeIbHOCTH, TPUOOPETEHHOTO MPH U3Y4YeHUH Kypca ¢puzuku 10 —

11 kiaccoB
Hroro no pazgeny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KonTponbHbIE

15

25

12

12

16

16

15

15
10

170

KomnnuectBo yacos

paboThI

4

MHOYPOUYHOE IIVIAHUPOBAHUE

10 KJIACC

[IpakTnueckue
paboThI

16

16

DOnekTpoHHBIC (IU(PPOBLIE)
o0pa3zoBaTeNnbHbIE PECYPChHI

bubmunoreka LIOK
https://m.edsoo.ru/39859¢f1

but6mmoreka [IOK
https://m.edsoo.ru/39859ef1

bubmunoreka LIOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bubmunoreka LIOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

but6mmoreka [IOK
https://m.edsoo.ru/39859ef1



10

11

Tema ypoka

dusnka — pyHAaMeHTaIbHas HayKa O MPUPOJIe

Hay4Hblit METO] TO3HAHUS X METO/IbI HCCIICIOBAHMUS
bU3HYECKUX SIBICHUN

OKCHEPUMEHT U TEOPHUS B IIPOLIECCE MO3HAHUS TPUPOJIBI.
Hab6nronenue u sKcriepuMeHT B (pu3nke

Cnioco06sI n3mMepeHus: (GU3NIECKUX BEITHUYUH

AOCOIIOTHAS M OTHOCHUTEIbHAS MOTPEITHOCTH U3MEPEHUIA
(bU3UYECKUX BEITHYNH

MonenupoBanue B pusuke. Poias u mecto Gpusnuku B
(opMHpPOBAHNN COBPEMEHHON HAYYHOW KapTHHBI MUPA, B
MPAKTUYECKOU ESITEITLHOCTH JIOIEH

Mexannueckoe nemxkenne. Cucrema orcuera. OTHOCUTEILHOCTE
MeXaHu4ecKoro aBmxeHus. [Ipsimas u oOpaTHas 3agauu
MEXAHUKHU

Pannyc-BekTop MatepuaibHON TOYKH, €r0 MPOECKIIUH Ha OCH
koopaunar. Tpaekropus. [lepemenenue. Cxkopocts. Ux
MPOEKIMU HAa OCH KOOpANHAT

PaBHOMepHOE nipsimoniHeliHOe ABMKeHne. [ paduueckoe
OMMMCAHUC PABHOMCPHOI'O HpHMOHHHGﬁHOFO ABHUKCHUA

CrnosxeHue nepeMelieHni U ckopocTell. Pemenue 3anaq

HepaBHomepHoe aBrkeHrEe. MTHOBEHHAs! CKOPOCTb.
Yckopenue. [IpamonHENHOE ABUKEHUE C TTOCTOSTHHBIM
YCKOpEHUEM

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/1beef346

but6mmoreka [IOK
https://m.edsoo.ru/3a7fde29

bubmunoreka LIOK
https://m.edsoo.ru/34c49931

but6mmoreka [IOK
https://m.edsoo.ru/ca2def03

bubmunoreka LIOK
https://m.edsoo.ru/7f18fda3

bu6mmoreka [IOK
https://m.edsoo.ru/eabbded1

but6mmoreka [IOK
https://m.edsoo.ru/e9a52{02

but6mmoreka [IOK
https://m.edsoo.ru/30a108a5

but6mmoreka [IOK
https://m.edsoo.ru/89ba7190

bu6munoreka LIOK
https://m.edsoo.ru/761d18aa

but6mmoreka [IOK
https://m.edsoo.ru/a99549a7



n/n

12

13

14

15

16

17

18

19

20

21

22

23

Tema ypoka

I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKCHHUSI C
MIOCTOSIHHBIM YCKOPEHUEM

CBoOogHoe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.
3aBUCHMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH U
ux rpaduKu

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY

KpuBonuneiinoe neuxenue. JBuxKeHUE 0 OKPY>KHOCTH.
YrnoBas u IMHENHHas ckopocTsh. [lepuosa u yactora.
LenTpocTpeMHUTENbHOE U TIOJIHOE YCKOPEHUE

KonTtponsHas padora no teme "Kunemartuka"

ITepBbiif 3akoH HproTOHA. IHEpIIMAIBHBIE CUCTEMBI OTCUETA.
[Ipunnun otHocutenbHOCTH ['anunes. HemnepunanbHbie
CHCTEMBI OTCUETA

Cuna. PaBHoaeicTBytomas cuna. Bropoit 3akon HerotoHa.
Macca

B3anmopencrteue ten. Tperuii 3akoH HeroToHa

[TpuHMn cynepno3uiuu cui. Pemenue 3a1a4 Ha MpUMEHEHHE
3akoHOB HrroTOHA

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
rpaBUTAIMOHHON U UHEPTHOW MacChl

Cwita TSDKeCTH M YCKOPEHHE CBOOOIHOTO TMaICHHS

I[BI/I)KGHI/IG HCGGCHBIX TCJI U UX UCKYCCTBCHHBIX CITYTHUKOB.
ITepBas kocMuyeckas ckopocTb. 3akoHbl Keriepa

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

Hara

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/b7560bbf

but6mmoreka [IOK
https://m.edsoo.ru/f738109¢c

but6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

bubmunoreka LIOK
https://m.edsoo.ru/33196fbe

bubmunoreka LIOK
https://m.edsoo.ru/1242{32¢

bu6mmoreka [IOK
https://m.edsoo.ru/5a9%e4a64

but6mmoreka [IOK
https://m.edsoo.ru/141d3837

bu6munoreka LIOK
https://m.edsoo.ru/57dba505

but6mmoreka [IOK
https://m.edsoo.ru/bdf997{b

bu6munoreka LIOK
https://m.edsoo.ru/9aba2b0a

but6mmoreka [IOK
https://m.edsoo.ru/2275726

bubmunoreka LIOK
https://m.edsoo.ru/11abfa0a



No Tema ypoka KonnuectBo yacoB Hara DIIeKTPOHHBIE TIUPPOBHIC

/1 Bcero Kontpombabie [Ipaktrueckue H3YICHHA 00pa3soBaTelbHBIC PECYPCHI
paboThI paboTsI
24 Cwuia ynpyroctu. 3akoH I'yka. Bec Tena 1 Bbu6muotexa [JOK
https://m.edsoo.ru/0ae2cd84
25 Cuna tpenus. [Ipupona u Buabl cuil TpeHus. [IBrmkeHue B 1 bubnuoteka [JOK
KHUJIKOCTH U Ta3e C y4ETOM CHJIbI COTIPOTUBIICHUS CPEJIbI https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
26 laBnenue. ['mppocratnueckoe nasienue. Cuna Apxumena 1 but6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad
27 AGcomotHO TBepoe Teino. [locTynaTenbHOoe U BpanaTenbHOe 1 bubmmoreka [JOK bubnuoreka
JBIDKEHHUE TBEPJIOTO Tesa IHOK https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTENBHO OCH BpalieHus. [lneuo cuibl 1 bu6nuoreka [JOK
https://m.edsoo.ru/653d3459
29 CnoxeHue cuil, IPUIOKEHHBIX K TBepoMy Teny. Llentp 1 bubmmoreka [JOK
TSDKECTH Teja. Y CIIOBUS PaBHOBECHS TBEPOTO Tena. Buapl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
30 Pemenue 3amau 1 bubmuoreka [IOK
https://m.edsoo.ru/dc1caacO
31 KontpoasHas pabora o teme "nnamuka. CTaTuka TBEp0TO 1 1 bubnuoreka [JOK
Tena" https://m.edsoo.ru/9f5a574c
32 Hmnynbsc MaTepuanbHON TOYKU, CUCTEMbI MATEPHAJIBHBIX TOUEK. | Bbu6muotexa [JOK
[leHTp Macc CUCTEMBI MaTEpUATTLHBIX TOUYEK. Teopema o https://m.edsoo.ru/4bb8294b
JBUKCHHUH LIEHTPa Macc
33 Hmnynbc cuiIbl U N3MEHEHHE UMITYJIbCA Tea. 3aKOH 1 Bubmuotexa [JOK
COXpaHEHUs UMITYJIbca. PeakTHBHOE IBI)KCHHE https://m.edsoo.ru/13f0a221
34 MoMeHT uMIyJibca MaTepuaibHOM ToUku. [IpencraBienue o 1 but6mmoreka [IOK
COXpaHEHHH MOMEHTA UMIYJIbCa B IICHTPAIbHBIX MOJISX https://m.edsoo.ru/d6532eb9
35 Pemenue 3amau 1 bubmuoreka [IOK

https://m.edsoo.ru/f7706d63



n/n

36

37

38

39

40

41

42

43

44

45

46

47

48

Tema ypoka

Pa60Ta CHJIbI Ha MAJIOM U Ha KOHCYHOM NICPECMCIICHUH.
['padpuaeckoe nmpeacraBiaeHne padboOThI CHIIbI. MOITHOCTH CHITBI

Kunerndeckas sneprus. Teopema 00 N3MEHEHUN KHHETUYECKON

SHEPIrUH MATEPUATILHON TOYKH

HOTGHI_II/Ia.HBHBIe 1 HCTIOTCHU U AJIBHBIC CHUJIBI. HOTCHHI/IaJ'IBHaSI
sHeprus. Bropast kocMudeckas CKOpoCTh

Tpetbst KocMuyeckast CKopocTh. CBsI3b pabOTHI

HCTIOTCHIHUAJIBHBIX CHJI C UBMCHCHUCM MEXaHUYEeCKOM OHCPIrUun

CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTUU

Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHUEe bepHynu
U1 UAeadIbHOM KUIKOCTHU

KonTponpHas padora o Teme "3aKOHBI COXpaHEHUS B
MexaHuke"

PazBuTune npeacraBieHuit 0 npupojie TemioThl. OCHOBHBIE
nonoxenus MKT. luddysus. bBpoynosckoe nBuxenue

Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell. XapaKkTep
TIBYDKCHUS ¥ B3aMMOJCHCTBHS YaCTHI] BEIIECTBA

Macca u pazmepsl Mosiekys (aTomoB). KonruecTBo BerecTna.
[TocTostnuas ABoraapo

Temneparypa. TemnoBoe paBHoBecue. [lIkana Lenscus
Pemmenue 3agau

NneansHbiii ra3. 'a30BbBIe 3aKOHBI

VYpasuenue Menaeneesa-Knaneiipona. Pemenue 3agau

1

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/913974c7

but6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

bubmunoreka LIOK
https://m.edsoo.ru/554bafcc

but6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [IOK
https://m.edsoo.ru/f30f43b6

bubmunoreka LIOK
https://m.edsoo.ru/474e7c4a

but6mmoreka [IOK
https://m.edsoo.ru/b0a4445f

bubmunoreka LIOK
https://m.edsoo.ru/c44d02e2

but6mmoreka [IOK
https://m.edsoo.ru/c5b72ab7

bu6munoreka LIOK
https://m.edsoo.ru/0070d493

bu6mmoreka [IOK
https://m.edsoo.ru/1531abas

bu6munoreka LIOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12¢328



n/n

49

50

51

52

53

54

55

56

57

58

59

60

Tema ypoka

AbcomoTHas Temieparypa. 3akoH JlanbToHa

M3omporiecchl B HII€ATbHOM T'a3e ¢ TIOCTOSIHHBIM KOJIMYECTBOM
BEIIIECTBA

I'paduueckoe mpeacTaBaeHHE U30MPOLIECCOB: U30TEPMa,
M30X0pa, n300apa

OcnoBHoe ypaBHenne MKT
Pemenue 3anau

CBs13b a0COTIOTHOM TEMIIEPATYPBI TEPMOTMHAMHUYIECKOMN
CHUCTEMBI CO CPEAHEN KNHETUYECKON SHEPTUEH ITOCTYNAaTEILHOIO
TEIUIOBOTO ABMKECHUS €€ 4aCTHUL]

O000meHne 1 cucreMaTu3anus 3HaHui 1o Teme "OCHOBEI
MKT"

KonTponpHas padora o teme "OcHoBsl MKT"

TepMoguHamMuyeckas cuctema. 3alaHue BHEIIIHUX YCIIOBHM 11T
T/l cucremsl. BHelHre U BHyTpeHHUE ntapameTpsl. [lapameTpsl
TJI cuctembl Kak CpeTHUE 3HAYEHUS BEJIMYHMH, OMMCHIBAIOIINX
€€ Ha MUKPOCKOITUYECKOM YPOBHE

Hynepoe nauano tepmoanHamMuku. CaMONIpOU3BOJIbHAS
penakcanus T/l cucTeMbl K TEMJIIOBOMY PaBHOBECHIO

Mogens uaeanbHOro ra3a B TEpMOJMHAMUKE. Y CIIOBUSA
HpI/IMeHI/IMOCTI/I BTOﬁ MOICIIN

VYpaBHenue Menpeneesa-KnaneiipoHa u BeIpaKeHUE IS
BHYTPEHHEHN SHEPTUU

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

Hara

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/14e02d1f

but6mmoreka [IOK
https://m.edsoo.ru/68878d51

bubmunoreka LIOK
https://m.edsoo.ru/1344327b

but6mmoreka [IOK
https://m.edsoo.ru/c8094721

bubmunoreka LIOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

but6mmoreka [IOK
https://m.edsoo.ru/09d12£d8

bubmunoreka LIOK
https://m.edsoo.ru/13adad59

but6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3

bu6munoreka LIOK
https://m.edsoo.ru/8ec51210

but6mmoreka [IOK
https://m.edsoo.ru/29355001

bubmunoreka LIOK
https://m.edsoo.ru/bal 178d0



n/n

61

62

63

64

65

66

67

68

69

70

71

72

Tema ypoka

BeIpaxxenue 1 BHyTpEHHEH YHEPTUH OJHOATOMHOI'O
UJCAIBHOTO raza. KBasucrarnuecknue U HECTaTUYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue paboTel

1o rpaduKy mporecca Ha pV-auarpaMmme

Tennonepenava kak crocod U3MEHEHUsI BHYTPEHHEH SHEPTHH

TJ1 cucremsl 6€3 coBepIIeHUsI padOTHI
KonBek1us, TeronpoBOAHOCTb, U3ITyYeHUE

KonnuectBo TemioThl. TemI0EMKOCTE Tea. Y AeabHas U
MOJISIpHAs TEIUIOEMKOCTH BELIECTBA. Y I€JIbHAS TEIIOTa
CTrOpaHMS TOIIJIMBA

Pacuér konuuecTBa TEIIOTHI IPU TEILUIONEpeaue

[onsarue 06 aguabaTHoM nporecce. IlepBriii 3aK0H
TEPMOIMHAMUKH

KonngecTBo TemioTs! ¥ paboTa Kak Mepbl H3MEHEHMUSI
BHyTpeHHEH 3Hepruun T/l cucremsl

BTopoii 3aKOH TEpMOJAMHAMUKH JUIsl PABHOBECHBIX U
HEpaBHOBECHBIX NpoleccoB. HeoOpaTuMocTh NpUpOAHBIX
IIPOLIECCOB

[Ipunnuns geiicTBus TeraoBbix MamuH. KIT/]

MakcumanbHoe 3nauenune KIIJI. [ukn Kapuo

Pemenue 3amau

1

—

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/ac5cacl5

bubmunoreka LIOK
https://m.edsoo.ru/741d5738

but6mmoreka [IOK
https://m.edsoo.ru/3d734561

bubmunoreka LIOK
https://m.edsoo.ru/157b54cd

bu6mmoreka [IOK
https://m.edsoo.ru/7ba67355

bu6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bubmunoreka LIOK
https://m.edsoo.ru/d8098824

but6mmoreka [IOK
https://m.edsoo.ru/b047alcd

bubmunoreka LIOK
https://m.edsoo.ru/c6f4f464

bu6munoreka LIOK
https://m.edsoo.ru/2e945513

but6mmoreka [IOK
https://m.edsoo.ru/fe3857b9

bubmunoreka LIOK
https://m.edsoo.ru/b3efal 8b



n/n

73

74

75

76

77

78

79

80

81

82

83

84

Tema ypoka

DKOJIOTHYECKHE aCIIEKTHI UCIIOJIL30BAHUS TEILIOBBIX
neurareneil. TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeb

Penrenue 3anau

O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 110 TEME
"Tepmoaunamuka. TennoBbsie MaluHb!"

Kontponbnas padota mo teme "TepmoaumHamuka. TermoBsie
MaIuHbI"

[TapooGpazoBanue u KoHAEHCaLus. VcapeHue u KureHue.
VY nenpHas TemoTa napoodpa3zoBaHus

Hacepiiennsle 1 HeHachleHHbIE Tapbl. KauecTBeHHas
3aBUMCUMOCTD IUIOTHOCTH U J1aBJIEHUS HACBHIIIEHHOT'O 1apa OT
TEMIIEPATYpPbl, UX HE3aBUCUMOCTh OT 00bEMA HACKIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B
KUJKOCTH

BnaxnaocTh BO3aYyXa. AOCONIOTHAS M OTHOCHTEILHAS BIIAXKHOCTD

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckue u amopdHsbie Tema.
AHN30TpOIUs CBOMCTB KPUCTAIIIOB

IImaBnenue u KpucTaljin3anus. YI[CJ'H:HaSI TCIIJIOTA ITIJIaBJICHUA.

CyOnumarus

Hedopmaruu TBEpAOTO Tena. Pactshkenue u cxxarue. CaBur.
Monyns FOwra. [Ipenen ynpyrux aedopmariuii

TennoBoe paclIMpeHne KUIKOCTEN U TBEPABIX TEIL.
AHTapMOHHM3M TEIIJIOBBIX KOJICOAHMI YaCcTHUIl BEIIECTBA

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

Hara

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/9867aaa7

but6mmoreka [IOK
https://m.edsoo.ru/c8c70432

bubmunoreka LIOK
https://m.edsoo.ru/28d62b3f

but6mmoreka [IOK
https://m.edsoo.ru/1b6e26¢5

bubmunoreka LIOK
https://m.edsoo.ru/6f8e6777

bu6mmoreka [IOK
https://m.edsoo.ru/f5¢17d02

but6mmoreka [IOK
https://m.edsoo.ru/30ebbb79

bu6munoreka LIOK
https://m.edsoo.ru/18e9513

but6mmoreka [IOK
https://m.edsoo.ru/20a88a03

bu6munoreka LIOK
https://m.edsoo.ru/6ee91e9f

but6mmoreka [IOK
https://m.edsoo.ru/dalaab10

bubmunoreka LIOK
https://m.edsoo.ru/7baSedf2



n/n

85

86

87

88

89

90

91

92

93

94

95

Tema ypoka

[IpeoOpazoBanue sHEPTUU B (Ha30BBIX IEPEX0Iax
YpaBHeHHE TEIIOBOTO OaaHca
Pemenue 3anau

IToBepxHOocTHOE HaTskeHue. Kanusipuele siBienus. JlaBnenne
I10J1 UICKPUBJICHHOM IIOBEPXHOCTBIO KUAKOCTH. Dopmyita
Jlannaca

O06o0menre U cucTeMaTu3als 3HaHui 1o TeMe "ArperaTHbie
cocrosiHus BemecTBa. Pa3oBble Nepexoabl”

KonTponpHas pabora o Teme "ArperatHbie COCTOSTHHS
BemecTBa. PazoBblie nmepexoabl"”

DIIeKTpHU3alus Tell U €€ MPOSABICHUA. DIEKTPUUECKUHN 3apsi.
JIBa Buaa anekTpuuecKux 3apsaoB. IIpoBOAHUKH, TUAIIEKTPUKHU
Y TIOJIyIIPOBOJHUKH

DJIeMEHTapHbIN AIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsaa
BsaumonerictBue 3apsnoB. Todyeunsle 3apsaasl. 3akoH Kynona

Pemmenue 3agau

DnekTpuueckoe notie. Ero neiictere Ha 3IEKTpUUECKUE 3apsiabl

1

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/97a0672f

but6mmoreka [IOK
https://m.edsoo.ru/ab1521fb
bubmunoreka LIOK
https://m.edsoo.ru/8ab7f40d

but6mmoreka [IOK
https://m.edsoo.ru/b42f1197

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢

bubmunoreka LIOK
https://m.edsoo.ru/7dc2a739

but6mmoreka [IOK
https://m.edsoo.ru/1aff445f

but6mmoreka [IOK
https://m.edsoo.ru/f49afd24

bubmunoreka LIOK
https://m.edsoo.ru/445b7746

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

but6mmoreka [IOK
https://m.edsoo.ru/05c6bfal



No Tema ypoka
/11

96 Hanpsk€HHOCTB 3IEKTpUUecKoro nouis. [IpoOHsIi 3aps.
JIuHMN HANPSHKEHHOCTH MEKTpUUEcKOro moist. OqHOpoaHOE
IIEKTPUUYECKOE TI0JIE

97 IloTeHUMaIbHOCTB AIEKTPOCTATUYECKOTO MoJIsl. PasHOCTH
NOTEHIMAJIOB U HANPSDKEHUE

98 IloTeHuManbHasg SHEPTUs 3apsia B JIEKTPOCTATUYECKOM TOJIE.
[ToTenuuan 3;1eKTpOCTaTUYECKOTO OISt

99 CaBs13b HANPSHKEHHOCTH MOJISL U PA3HOCTH NOTCHIIMAIIOB ISt
3JIEKTPOCTATHYECKOTO TIOJIS

100 ITpuHIMI CynepnO3ULINK JIEKTPUUECKUX TOJICH
101 Pemenue 3amag
102 Tlone Toueuynoro 3apsiaa. [lone paBHOMEpPHO 3apsHKEHHOMN chephl

103 Ilomne paBHOMEPHO 3apsKEHHOTO M0 00bEMY 11apa. [Tone
PaBHOMEPHO 3apsKEHHOW 0€CKOHEUYHOM TIIOCKOCTH

104 ITpoBOAHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CTIOBUE
paBHOBecCHs 3apsiI0B

105 JIM3neKTpUKHU U MOITYIPOBOJAHHUKH B 3JIEKTPOCTATUUYECKOM I10JI€
106 KonnencaTtop. D1eKTpOEMKOCTh KOHAEHCATOPA.
DNEeKTPOEMKOCTH TUIOCKOI0 KOHJIEHCAaTOpa

107 ITapamienbHOE COEIMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COETUHEHNE KOHAEHCATOPOB

1

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/3dac6957

bubmunoreka LIOK
https://m.edsoo.ru/80021447

but6mmoreka [IOK
https://m.edsoo.ru/af5fa389

bubmunoreka LIOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfeda6e

bubmunoreka LIOK
https://m.edsoo.ru/5a582263

but6mmoreka [IOK
https://m.edsoo.ru/b297b5¢c3

bubmunoreka LIOK
https://m.edsoo.ru/f7a665¢ee

but6mmoreka [IOK
https://m.edsoo.ru/32405eab

bu6munoreka LIOK
https://m.edsoo.ru/060ebab5

bu6mmoreka [IOK
https://m.edsoo.ru/845b4{73

bu6munoreka LIOK
https://m.edsoo.ru/d11e8ce7

bu6mmoreka [IOK
https://m.edsoo.ru/1€992920



No Tema ypoka
/11

109 DHeprus 3apsyK€HHOT0 KOHJEHCATOpa

110 Pemenune 3amau

111 JIBukeHHe 3apssKeHHON YacTUIBI B OHOPOIHOM
AIEKTPUUECKOM T10JIe

112 Pemenue 3amaq

113 O0001eHne U cucTeMaTu3anus 3HaHUH 110 TEME
"OnexTpruueckoe nose"

114 KontponbHas pabota o teme "Dnekrpuyeckoe mose"

115 Cuna toka. I[TocTossHHBIN TOK. Y CII0BUS CYIIECTBOBAHUS
IOCTOSIHHOT'O 3JIEKTPHUUECKOTO TOKA

116 HUcrounuku Toka. Hanpsixenue u 3/(C
117 3axon OMa ass yyacTKa Henu. DJIEKTPUIECKOE COPOTUBIICHUE

118 3aBUCHUMOCTH COMPOTUBIIEHUS] OJTHOPOAHOTO MPOBOJHUKA OT €T0
JUIMHBI U IUIOLIAAM ITIOIIEPEYHOI0 CEYEHUS

119 VnenpHoe conpoTUBIEHUE BellecTBa. Penenue 3anau

120 ITocnepoBaTenbHOE, MAPAIJIEIBLHOE, CMEIIAHHOE COCTMHEHNE
IIPOBOXHUKOB

121 Pacuér pa3BeTBIEHHBIX dIEKTpUUecKUX 1enell. [IpaBuia
Kupxroda

1

paboThI

KonuuecTBo yacoB
Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/73a34f18

but6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

but6mmoreka [IOK
https://m.edsoo.ru/8341d6ac

bubmunoreka LIOK
https://m.edsoo.ru/5752603f

bu6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bu6munoreka LIOK
https://m.edsoo.ru/233311b5

bu6mmoreka [IOK
https://m.edsoo.ru/0839al15

bubmunoreka LIOK
https://m.edsoo.ru/f14f251e

but6mmoreka [IOK
https://m.edsoo.ru/95fcdf51

bu6munoreka LIOK
https://m.edsoo.ru/437f8300

but6mmoreka [IOK
https://m.edsoo.ru/236f7e07

bu6munoreka LIOK
https://m.edsoo.ru/1794ct37



No Tema ypoka
/11

122 Pemenue 3amaq

123 Pabota anekTpudeckoro Toka. 3akoH [[xoymns —Jlenna

124 Pemenue 3amaq

125 MoNIIHOCTh 3IEKTPUUECKOTO ToKa. TernnoBas MOIHOCTb,
BbIZIeNIIEMas Ha pe3UCTOpe

126 Pemenue 3amgau

127 3/1C u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA

128 3axon OMa a1 IOJHOM (3aMKHYTOM) JIEKTPUYECKON LieTn

129 Pemenune 3amay

130 MouHocTh HICTOYHUKA TOKA

131 KopoTkoe 3aMbikaHue

132 KonzaeHncarop B LIeNU MOCTOSIHHOI'O TOKa

133 Pemenue 3amay

134 Pemenue 3anad no teme "llocTOsIHHBIN 2JIEKTpUYECKUM TOK"

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

Hara

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/3881b469

but6mmoreka [IOK
https://m.edsoo.ru/a3605¢c5c
bubmuoreka [IOK
https://m.edsoo.ru/6761bf0f
but6mmoreka [IOK
https://m.edsoo.ru/99750a6f
bubmuoreka [IOK
https://m.edsoo.ru/eb72fc24
bu6mmoreka [IOK
https://m.edsoo.ru/72d453af
bubmuoreka [{OK
https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
https://m.edsoo.ru/3580b679
bubmuoreka [IOK
https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
https://m.edsoo.ru/54615632
bubmuoreka [IOK
https://m.edsoo.ru/35368f3e
but6mmoreka [IOK
https://m.edsoo.ru/4410cef0

bu6munoreka LIOK
https://m.edsoo.ru/a7340a29



No Tema ypoka
/11

135 Pemenue 3anad no teme "llocTOsIHHBIN 3JIEKTpUYECKHM TOK"
136 Pemienue 3amay o teMe "I10CTOSAHHBIN 3JIEKTPUUECKUIN TOK'"

137 O0001eHne u cucremMaru3anus 3Hauuii mo teme "I1ocToSHHbBII
BIEKTPUYECKHUI TOK"

138 KontponbHas padota o teme "IIoCTOSHHBIN dMEKTPUIESCKUT

TOK

139 Dnexrpuueckas MpOBOAUMOCTD PA3JIMYHBIX BEIIECTB.
DIIEKTpUUYECKUI TOK B MeTaiax. CBEpXMpOBOJIUMOCTh

140 DnekTpuyeckuil TOK B paCTBOPAX U paciliaBax 3JICKTPOJUTOB.
3axonbl Dapanes 11 ANEKTpoIn3a

141 Dnexrpuueckuii Tok B razax. [lnazma

142 DnexTpudeckuii TOK B Bakyyme. BakyyMHbIe TprOOpHI
143 DnexTpuueckuil TOK B IOIYIPOBOJHUKAX

144 TlonynmpoBOAHUKOBBIE TPHUOOPHI

145 ®usnyeckuil npakTukyM 1o teme "M3mepeHue cuiibl TOKa U
HaANPSDKEHUS B LENH MOCTOSHHOTO TOKA MPU MOMOIIU
aHaJIOTOBBIX U IU(POBBIX U3MEPUTEIBLHBIX TPHUOOPOB" HITH
"3HaKoMCTBO ¢ 1UppoBOiIt 1aboparopueii o usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMUUH MPH MOMOIIN KOMITbIOTEPHBIX
NAaTYNKOB"

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

1

KonnuecTtBO yacoB

paboThI

paboThI

Hara

DIIeKTPOHHBIE TIUPPOBHIC

o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/744261b8

but6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

bubmunoreka LIOK
https://m.edsoo.ru/bfd7a050

but6mmoreka [IOK
https://m.edsoo.ru/1885ddf1

bubmunoreka LIOK
https://m.edsoo.ru/da794295

bu6mmoreka [IOK
https://m.edsoo.ru/4b423491

bu6munoreka LIOK
https://m.edso0.ru/92d92t76

bu6mmoreka [IOK
https://m.edsoo.ru/2E+160

bubmunoreka LIOK
https://m.edsoo.ru/ab61c660

but6mmoreka [IOK
https://m.edsoo.ru/83622200

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



No Tema ypoka KonnuectBo yacoB Hara

/1 Bcero Kontposbhbie [Ipaktndeckue H3YICHHA
paboThI paboThI
146 ®uznyeckuil npakTUKyM 1o TeMe "M3ydeHne HepaBHOMEPHOTO 1 1

JIBU>KEHUS C LIEJIBIO ONPEEIECHUs] MTHOBEHHOM CKOPOCTH"

147 ®usznyeckuii mpakTUKyM 1o teme "M3Mepenne yCkopeHus mpu 1 1
IIPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKJIIOHHOM
mockoctr" unu "MccneoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBHKE€HUN"

148 ®uznueckuil npakTUKyM 1o teMe "M3mepenune ycKopeHus 1 1
cBoOOTHOTO TIafieHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIECHHOTO TOPU3OHTAIBHO"

149 ®uznueckuil npakTukyM 1o teme "M3ydenue npuxkenus renano | 1
OKPYKHOCTH C ITOCTOSIHHOM MO MOJIYJIIO CKOPOCThIO" MITH
"HccnemoBaHue 3aBUCUMOCTH TIEpHOAa OOpaIeHus
KOHMYECKOr0 MasiTHUKA OT €ro napameTpon"

150 ®usunyeckuii npakTukyM 1o teme "N3mepenne 1 1
PaBHOJCHCTBYIONIECH CHIIBI IPU IBUKEHUU OpyCcKa 1O
HaKJIOHHOM miockocTu" mwim "[IpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHH JBIKCHUS OpyCKa M0 HAKIIOHHON
IJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €ro Macchl”

151 ®usmnyeckuii npaktukyM o teme "HccnenoBanue 3aBucumoctd 1 1
CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM
obpasrie, ot ux nedopmanuu" wim "M3yueHne qBUKEHUS
CUCTEMBI T€Jl, CBA3aHHBIX HUTBIO, IICPEKUHYTON Yepe3 JIETKUI
6J10K"

152 ®wusnyeckuii npakTukym 1o teme "M3mepenue kodrduimenta 1 1
TPEHUs 0 BEJIMYMHE YIIIOBOTr0 K03 hUIIMeHTa 3aBUCIMOCTH
Frp(N)" unu "VccnenoBanue qBmkeHust Opycka 1o HaKJIOHHON
IUIOCKOCTH C IEPEMEHHBIM KO3 (UIIEHTOM TPpEeHUs" WIn
"U3ydyeHue nBH>KEHUS rpy3a Ha Bajly ¢ TpeHHEM"

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

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

bu6mmoreka [IOK
https://m.edsoo.ru/6960b6ef

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

bubmunoreka LIOK
https://m.edsoo.ru/bcf53514

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607



No Tema ypoka KonnuectBo yacoB Hara DIIeKTPOHHBIE TIUPPOBHIC

/1 Bcero Kontpombueie Ilpaktrueckue H3YICHHA 00pa3soBaTelbHBIC PECYPCHI
paboThI paboThI
153 ®dusunyeckuii npakTukym 1o teme "VccienoBanue ycioBuit 1 1 bubmmoreka [JOK
paBHOBeCHs TBEPIOTO TeJa, HMEIOIIETO OCh BpalleHus" Win https://m.edsoo.ru/4a04f4t7

"KoHCcTpynpoBaHue KpOHIITENHOB U pacy€T cui ynpyrocru"
unu "M3ydeHne ycTOMYMBOCTH TBEPIOTO TEJIa, UMEIOIIETO
MJI01AJb OTIOPKI"

154 ®uznyeckuil npakTukyM 1o teme "M3mepenue ummynbca Tena 1 1 bubmuotexa [JOK
1o TOpMO3HOMY IyTH" WK "VI3MepeHne CUJTbl TATH, CKOPOCTH https://m.edsoo.ru/856fb28e
MOJICITH SJICKTPOMOOHUIIS M MOIITHOCTH CHJIBI TATH" WITH
"CpaBHEHME U3MEHEHUS UMITYJIbCA TeJIa C UMITYJILCOM CHJIbI"
nin "HccnenoBanue coXxpaHeHUsl UMITYJIbCa MPU YIIPYTOM
B3auMojieicTBUM" Uiu "M3mMepeHne KNHETUYECKOW SHEPTUU
T€Na 10 TOPMO3HOMY ITyTH"

155 ®uznyeckuil npakTukyM no teme "M3ydenue nzorepmuueckoro 1 1 bubmuotexa [JOK
npoiiecca (PEKOMEHI0BAaHO MCIOJIb30BaHUE ITU(POBOMA https://m.edsoo.ru/e0fe7e07
nabopatopun)" win "M3ydeHue u30X0pHOTo nporecca’ uiu
"N3yuenune nzobapHoro npornecca” i "IlpoBepka ypaBHEHHS

coctosHus"
156 ®uznyeckuii npakTukyM 1o teme "M3mepenue yaenbHON 1 1 Bbubmuotexa [JOK
termoémkocTu" uiu "MccnenoBanue nporecca OCThIBAHHS https://m.edsoo.ru/2f2faa61

BemecTBa" win "HccnenoBanue aguadaTHOrO npouecca’ uiu
"N3ydyeHue B3aUMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO
B3aMMOJEHCTBYS U TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

157 ®uznyeckuil npakTukyM 1o teme "M3ydenue 3akoHomepHocteil | 1 Bbubmuotexa [JOK
ucrnapeHus xuakocteit" uinu "M3Mepenune yieabHON TEIIOThI https://m.edsoo.ru/6bla23b5
niaBieHus apaa" uin "M3yueHrue cBOMCTB HACHIIIEHHBIX MapoB"

i "M3mepenue abCoMIOTHON BIaKHOCTH BO3/yXa U OIICHKA
Macchl apoB B nomereHun". Mismepenne koadduirenta
MOBEPXHOCTHOTO HATSKEHUS



No Tema ypoka KonnuectBo yacoB Hara

/1 Bcero Kontposbhbie [Ipaktndeckue H3YICHHA
paboThI paboThI

158 dusnueckuii mpakTukyMm mno teme "Habmroaenne npespamieHus 1 1

9HEPI'UH 3apsKEHHOI0 KOHJICHCATOpa B SHEPTHIO U3JTyUSHMUSI
ceeroauona" unu "M3ydyeHue npoTekaHus TOKa B LIENH,
coaepkaiiei kouaencatop' wim "Pacnipenenenue pa3HocTu
NOTEHLUAJIOB (HaNpsyKEHUs) IPHU MOCIIEI0BATEIEHOM
COEJIMHEHUHU KOHJIEHCATOPOB"

159 ®usmnyeckuii mpakTukyM 1o teme "MccienoBanue cMEIaHHOTO 1 1
coeuHeHus pe3ucTopoB’ uinm "M3mepenne yaenbHOro
CONPOTHUBIICHHS TPOoBOAHMKOB" niu "HccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA OT HAMPSIKEHUS JIs1 JTaMIITbI
HakaJuBaHus"

160 duznyeckuii npakTukym o teme "Habmronenue snexkrponusza’ 1 1
i "M3mepenue 3apsia 0JHOBAaJICHTHOTO HOHA" WIIH
"UccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3UCTOPA
oT temneparypsl” win "CHATHE BOJIBT-aMIEPHON
XapaKTEePUCTUKHU Aroaa"

161 PesepBHbIit ypok. O600IIEHNE U CUCTEMATH3AITUS 3HAHUH 110 1
teme "Kunemaruka"

162 PesepBHbIi ypok. O000IIEHNE U CHCTeMAaTU3alNs 3HAHUN 10 1
teme "Jlunamuka"

163 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3AITUs 3HAHHUH 110 1
teme "Craruka TBEpAOro tena'

164 PesepBHbIi ypok. O000IICHNE U CHCTeMAaTU3alNs 3HAHUN IO 1
TeMe "3aKOHBbI COXPAaHEHUSI B MEXaHUKe"

165 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3AITUs 3HAHHUH 110 1
teMe "OCHOBBI MOJIEKYJISIPHOKMHETUYECKOU Teopun"

166 PesepBHbIil ypok. O000IIeHNE U CHCTeMAaTU3alNs 3HAHUN 0 1
teme "Tepmonunamuka. TenmaoBbie MalivHbI"

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

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

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

but6mmoreka [IOK
https://m.edsoo.ru/64b6e901

but6mmoreka [IOK
https://m.edsoo.ru/ed017d93

bubmunoreka LIOK
https://m.edsoo.ru/3149956b

but6mmoreka [IOK
https://m.edsoo.ru/0f9752ac

bu6munoreka LIOK
https://m.edsoo.ru/6¢0df9cc

bu6mmoreka [IOK
https://m.edsoo.ru/de148976

bu6munoreka LIOK
https://m.edsoo.ru/Obcc77cl



No Tema ypoka
/11

167 PesepBHbIil ypok. O0001IEHNE U CHCTEMAaTU3alNs 3HAHUN 10
Teme "ArperatHbie COCTOSHMS BellecTBa. Pa3oBbie mepexoab”

168 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3AITUS 3HAHHUH 110
TeMe "DnekTpudeckoe nosue"

169 PesepBHbIil ypok. O000IICHNE U CHCTEMAaTU3alNs 3HAHUN IO
teme "TloCTOSIHHBIN AeKTpUYEeCKUid TOK"

170 PesepBHbIii ypok. O600IIIEHNE U CUCTEMATH3AITUS 3HAHHUH 110
teme "Toku B pa3nnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No Tema ypoka
/11

1 BBaHMOHCﬁCTBHe MOCTOAHHBIX MArHUTOB U INPOBOJAHUKOB C
TOKOM. MarnutHoe nose. ['unoreza Amnepa

2 Bekrop mMarHuTHOW MHAYKUUHU. [[pruHIIMIT cyneprno3unuu
MAarHUTHBIX MOJiel. JIMHY MarHUTHOM MHIYKLIUU

3 MaruuTHoOe 1oJsie IpoBoAHKKA ¢ TOKOM. OnbIT DpcTena

4 Cuna AMmmepa, e€ HanpaBJIECHUE U MOIYJIb

5 Pemenue 3amay

6 IIpumeHeHue 3akoHa Amnepa. DIEKTPOU3MEPUTEIbHBIE
npubopsI

7  Cuna JlopeHua, €€ HallpaBJI€HUE U MOJYJIb. J{BU)KeHUE
3apsHKCHHON 4aCTULBI B OAHOPOJHOM MarHMTHOM I10JI€

KonnuecTtBO yacoB

Bcero Kontposbhbie [Ipaktndeckue H3YICHHA

paboThI
1
1
1
1
170 8

paboThI

16

KomnnuectBo yacos

Bcero Kontposenbie IIpaktndeckne H3YICHUA

paboThI

paboThI

Hara

Hara

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/59ca5c91

but6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bubmunoreka LIOK
https://m.edsoo.ru/3caec6dal

but6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

DneKTpoHHBIE U(PPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

Bbubnmuoreka [JOK
https://m.edsoo.ru/487a8593

bu6mmoreka [IOK
https://m.edsoo.ru/4clabccb

Bbubnmuoreka [JOK
https://m.edsoo.ru/d35d5262

bu6mmoreka [IOK
https://m.edsoo.ru/26d9c5ba

Bbubnmuoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

Bbu6mmoreka [JOK
https://m.edsoo.ru/c97afaal



/o

8

10

11

12

13

14

15

16

17

18

19

20

Tema ypoka

Pemenue 3amau

Pabota cunsl Jlopeniia

Pemenue 3amau

MaruuTHOe noJie B BeuiecTBe. @eppoMarHeTuku, napa- u

JUnaMaroCTukKu

OcHoBHBIE CBOMCTBa (heppoMarHeTukoB. [Ipumenenue
(dheppoMarHeTUKOB

Pemrenne 3agad mo reMme "MarautHoe mose"

Pemenue 3anau no reme "MarnutHoe mnosue"

SIBnenue anexkTpoMarHuTHOM HHAYKIMHU. [T0TOK BekTOpa
MarHUTHON UHAYKIIUU

SC unaykuuu

3aKOH 3JIEKTpOMarHuTHOM nHAyKiuu dapases
Buxpesoe anekrpuueckoe nozie. Toku Dyko

OJIC MHAYKIIMY B IBUKYIIMXCS TPOBOJHUKAX

Pemenue 3amau

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

1

KomnnuectBo yacos

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/504e98¢c7

bu6mmoreka [IOK
https://m.edsoo.ru/d518be4b
Bbubnuoreka [JOK
https://m.edsoo0.ru/93617bd9
bu6mmoreka [IOK
https://m.edsoo.ru/30ff9608
bubnuoreka [JOK
https://m.edsoo.ru/0b58190a
bu6mmoreka [IOK
https://m.edsoo.ru/5b55¢307
bu6nuoreka [JOK
https://m.edsoo.ru/41c4ae8a
bu6mmoreka [IOK
https://m.edsoo.ru/b3efalcl
Bbubnuoreka [JOK
https://m.edsoo.ru/48150bd8
bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188
Bbu6nmuoreka [JOK
https://m.edsoo.ru/15abe140
bu6mmoreka [IOK
https://m.edsoo.ru/0235cc02

Bbubnmuoreka [JOK
https://m.edsoo.ru/4dfda618



No
/o

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

IIpaBuio Jlenna

I/IHILYKTI/IBHOCTB. KaTymKa WHIAYKTUBHOCTHU B LCTIU ITOCTOAHHOI'O

TOKa
SIBnenue camonnaykuuu. 31C caMOUHIYKIIMT

OHeprust MarHUTHOTO TOJISI KATYILIKU C TOKOM.
DNEKTPOMarHuTHOE M0JIe

Pemenue 3amau

O06001IeHrEe 1 cUCTEMAaTU3aINs 3HAHUI 110 TEME
"OnexTpoauHamuka'

KonrtponsHas pabora o Teme "DneKTpoarnHaMuKa"

KoneobarensHast cucrema. CBOOOIHBIE KOJIEOAHNUS.
["apmoHnueckue KonebaHus

Knnemarnueckoe ¥ [TMHAMHAYECKOE OIMMCAHUE KOIEeOaTEIbHBIX
BUKCHUHU

BHCPFGTI/I‘IGCKOC OITMCaHuC. BBIBOI[ JUHAMHUYCCKOI'O OIMMCaHusA
rapMOHHUYCCKUX KOJICOAHHUH U3 UX OHEPIrCTUUCCKOI0 U
KHHEMAaTHYCCKOI'O OITMCaHuA

Awmrututyna u (asza konedanuit

[Tepron u yactora xonebanuii. [Teproa Mabx CBOOOTHBIX
KoJIe0aHWi MaTeMaTHYECKOTro MasTHHKA. [Tepro 1 CBOOOIHBIX
KoJe0aHui IPYKMHHOTO MasiTHUKA

1

paboThI

KonnuecTBo yacos
Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bbc22726
bu6mmoreka [IOK
https://m.edsoo.ru/621eae9d
Bbubnuoreka [JOK
https://m.edsoo.ru/7ee60ca8
bu6mmoreka [IOK
https://m.edsoo.ru/b3cOad11
bubnuoreka [JOK
https://m.edsoo.ru/88f69d2b

bu6mmoreka [IOK
https://m.edsoo.ru/76484025

bu6nuoreka [JOK
https://m.edsoo.ru/8aec09b98

bu6mmoreka [IOK
https://m.edsoo.ru/7c1db385

Bbubnuoreka [JOK
https://m.edsoo.ru/87ce9498

bu6mmoreka [IOK
https://m.edsoo.ru/e3¢99692

bu6mmoreka [IOK
https://m.edsoo.ru/7a0c439a

Bbubnmuoreka [JOK
https://m.edsoo.ru/e0399319



/o

33

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

3aryxatomue Konebanus. Beinyxnennsie konedanus. Pesonanc
ABTOKONIE0aHMS

Pemenue 3amau

Ypok-koHpepeHnus "MexaHndecKue KoJIeOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaX"

O06001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 110 TEME
"Mexaunueckue koneoanus"

OnexkrpoMaruuTHele Konebanus. KoneGaTenbHbIH KOHTYP

®opmyna Tomcona. CBsI3b aMILTUTYABI 3apsia KOHAEHCATOpA C
aAMIUTATYION CHUITBI TOKA B KOJIEOATETLHOM KOHTYpE

3aK0H COXpaHEHHS SHEPTUHU B UCATLHOM KOJIeOaTeThbHOM
KOHTYpe

3aryxarolue JIeKTpOMarHuTHhIe KoieOaHus. BeIHy X /IeHHbIe
ANIEKTPOMArHUTHBIC KOJeOaHus

IlepemeHHBIH TOK. Pe3ucTop u KOHAEHCATOp B LEnU
IIEPEMEHHOT 0 TOKa

KaTYI_HKa HWHIAYKTUBHOCTHU B LCTIN IIEPEMEHHOT'O TOKA

3akoH OMa 111 2JIEKTPUYECKON LIENU IIEPEMEHHOr0 TOKa

MoUHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JICHCTBYIOIIEE
3HAYCHUC CHUJIbBI TOKA U HaHpH)KGHI/ISI

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

1

KomnnuectBo yacos

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/72¢93d09

bu6mmoreka [IOK
https://m.edsoo.ru/6add2644

Bbubnuoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bubnuoreka [JOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f
Bbu6nmuoreka [JOK
https://m.edsoo.ru/d4adabde
bu6mmoreka [IOK
https://m.edsoo.ru/093f9afl
Bbubnmuoreka [JOK
https://m.edsoo.ru/d1e2d543
bu6mmoreka [IOK
https://m.edsoo.ru/5e668619
Bbu6nmuoreka [JOK
https://m.edsoo.ru/84836152
bu6mmoreka [IOK
https://m.edsoo.ru/cfa307af
Bbubnmuoreka [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6ecdc



/o

46

47

48

49

50

51

52

53

54

55

56

57

58

Tema ypoka

Pe3onaHC B 3JIEKTPUYECKOU LIETIH
Pemrenue 3agau

Wneansusbnif Tpancopmatop. [IponsBoactBo, mepeaya u
notpedieHne eKTPUUECKON SHEPIUU

OKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE DIIEKTPOIHEPTUU.
KynbTypa ncnosib30BaHus 31€KTPOIHEPTHH B TIOBCEAHEBHON
KU3HU

Pemrenue 3agau

Pemenue 3agau

O06001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 110 TEME
"DeKTpOMarHuTHBIEC Kosiebanus"

Mexanuyeckue BOJIHbI. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH
CBolicTBa MEXAaHMYECKUX BOJH

3ByK. XapaKTepUCTUKH 3ByKa

NudpaszByk u ynerpassyk. lllymoBoe 3arps3HeHrne OKpyKaromiei
Cpesl

Pemenue 3amau

BJ'ICKTPOMaFHI/ITHBIe BOJIHBI. I/IznyquHe SJICKTPOMAarduTHBIX
BOJIH

1

paboThI

KonnuecTBo yacos
Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/087506df
bu6mmoreka [IOK
https://m.edsoo.ru/al6836a4
Bbubnuoreka [JOK
https://m.edsoo.ru/f97418ae

bu6mmoreka [IOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7cab59{8

bu6mmoreka [IOK
https://m.edsoo.ru/401024a9

Bbubnmuoreka [JOK
https://m.edsoo.ru/a58e109f

bu6mmoreka [IOK
https://m.edsoo.ru/d9ae1000

Bbu6nmuoreka [JOK
https://m.edsoo.ru/138b6f09

bu6mmoreka [IOK
https://m.edsoo.ru/7380038f

Bbubnmuoreka [JOK
https://m.edsoo.ru/cfd918bf

bu6mmoreka [IOK
https://m.edsoo.ru/714e5db1



/o

59

60

61

62

63

64

65

66

67

68

69

70

71

Tema ypoka

OHeprus eKTPOMarHuTHbIX BojH. CBoicTBa
JIEKTPOMArHUTHBIX BOJIH

[IIxana snekTpoMarHuTHBIX BOJIH. [IprmeHnenne
QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I>ITy

IIpuHOUIIBL paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.
DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl

Kontponbnas padota nmo teme "Konebanust u BOJTHBI"
CaeT. 3aKOH IPSIMOJIMHENHOIO PacpoOCTPaHEHMsI CBETA

Pemenue 3aga4 Ha NprUMEHEHUE 3aKOHA MPAMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

Otpaxenue cBera. [lnockoe 3epkano. Cheprueckoe 3epKaio

[Ipenominenue cBeta. AGCONIOTHBIN U OTHOCUTEIHHBIN
nokasatenb npenomiienus. [loaHoe BHyTpeHHEe OTpaKeHuUe.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO OTPAXKECHUS

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB OTPAXKCHUA U
MMpECIOMJIICHUS CBCTA

Xon nmyueit B mpusme. ducnepcust cBeta. ClI0XKHBIN cOCTaB
Ocnoro ceera. Llser

JInn3pl. @OKYCHOE PaCCTOSIHUE M ONITHYECKAs CUJIa JIMH3BI

[TocTpoenue n300pakeHu B TUH3aX U UX CHCTEMaX.
VBennueHue JTNH3EI

Pemenue 3amau Ha mocTpoeHne N300paKEHHH, TOTYy4aeMBbIX C
IIOMOIIIBIO JIMH3

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

1

KomnnuectBo yacos

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d01b818c
bu6mmoreka [IOK
https://m.edsoo.ru/49be119e
Bbubnuoreka [JOK
https://m.edsoo.ru/9196f118
bu6mmoreka [IOK
https://m.edsoo.ru/4£7985a0
bubnuoreka [JOK
https://m.edsoo.ru/f9566406

bu6mmoreka [IOK
https://m.edsoo.ru/ea32d455

bu6nuoreka [JOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [IOK
https://m.edsoo.ru/bc2e55¢cd

bu6mmoreka [IOK
https://m.edsoo.ru/49d830a9

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [IOK
https://m.edsoo.ru/60441359

Bbubnmuoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6mmoreka [IOK
https://m.edsoo.ru/5a868109



/o

72

73

74

75

76

77

78

79

80

81

82

83

84

Tema ypoka

['a3 xak onruyeckas cucrema

Pemenue 3anau. [Ipenenbl npuMEHUMOCTHA T€OMETPUUYECKOM
ONTHUKU

CKOpOCTh CBETa U METO/IbI €€ U3MEPEHUS

Hucnepcus cera

Wutepdepenmus ceera

KorepenTHbie ucTouyHUKHU. Y coBHUs HAOIIOACHUSI MAKCUMYMOB
1 MUHUMYMOB

Pemenue 3agau

[Ipumenenue narephepeHIum

Hudpaxius ceera

JudpakionHas pemeTka. Y cioBre HaOI0AeHNs TJIaBHBIX
MaKCUMYyMOB

Pemenue 3agau

[Tonepeunocth cBeTOBBIX BOIH. [lonsipuzanus ceeta

Pemenue 3amau

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

1

KomnnuectBo yacos

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ecd480a2
bu6mmoreka [IOK
https://m.edsoo.ru/cd174a10
Bbubnuoreka [JOK
https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
https://m.edsoo.ru/1el6ccoe
bubnuoreka [JOK
https://m.edsoo.ru/5fc0c638
bu6mmoreka [IOK
https://m.edsoo.ru/c6416d48
bu6nuoreka [JOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
https://m.edsoo.ru/668edbc8
Bbubnuoreka [JOK
https://m.edsoo.ru/12ed04b5
bu6mmoreka [IOK
https://m.edsoo.ru/f998d964
Bbu6nmuoreka [JOK
https://m.edsoo.ru/d58c411a
bu6mmoreka [IOK
https://m.edsoo.ru/e9890fe9
Bbubnmuoreka [JOK
https://m.edsoo.ru/c56¢8158



/o

85

86

87

88

89

90

91

92

93

94

95

96

97

Tema ypoka

CBeTOBBIC SIBIICHUS B TIPUPOJIC

O0600menre 1 cucreMaru3anus 3Haguii oo reme "Omnruka'
KonTpomnpHas padora o teme «OnTuka»

['panuIbl TPUMEHMMOCTH KJIACCUYECKON MEXaHUKHU. 3aKOHBI
ANEKTPOAMHAMUKH U TIPUHIIUIT OTHOCUTEIILHOCTH

ITocTynatsl cienuaibHOU TEOPUU OTHOCUTEIIBHOCTH

[IpocTpancTBeHHO-BpeMEeHHOM nHTEpBal. [IpeobpazoBanus
Jlopenna. Ycnosue npuunHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIECHHE BPEMEHH U COKpPALICHUE JJINHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM
YaCTHULbl. DHEPTUs MTOKOS

PaBHOBECHOE TEmIOBOE U3TyUYEHHE

3akoH cMmenieHus: Buna

I'unoresa M. Ilinanka o kBanTax. @OTOHBI

DHeprust 1 UMITyJIbC POTOHA

dororddext. OnbiTer A. I'. CtoneroBa. 3akonbl hoTodPdhexTa

1

paboThI

KonnuecTBo yacos
Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0b36363d
bu6mmoreka [IOK
https://m.edsoo.ru/8a14748b
Bbubnuoreka [JOK
https://m.edsoo.ru/82315dd4
bu6mmoreka [IOK
https://m.edsoo.ru/c9bd77cb
bubnuoreka [JOK
https://m.edsoo.ru/c56f05cb

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6mmoreka [IOK
https://m.edsoo.ru/853a64fc

Bbubnmuoreka [JOK
https://m.edsoo.ru/b6258ffa

bu6mmoreka [IOK
https://m.edsoo.ru/f54035a5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/1c5ff752

bu6mmoreka [IOK
https://m.edsoo.ru/a5ffa218

Bbubnmuoreka [JOK
https://m.edsoo.ru/7tb307ec

bu6mmoreka [IOK
https://m.edsoo.ru/8c68e5b9



No Tema ypoka
/11

98 VYpasuenue DitHmTeiHa 115 Gotosdpekra. "KpacHas rpanuna’
dhoTorddekra

99 JlaBnenue cBera. OnbiThl I1. H. JleGeneBa
100 BomHOBEBIE CBOMCTBA YaCTHI]

101 Bomnnsel ne bpoitns. Jlyinna BoHb! 1e bpoitns u pazmepsl
001acTH JOKATU3AUN ABMKYIICHCS YaCTHUIIBI

102 KopmyckyJspHO-BOJIHOBOM AyaJlnu3M
103 Tudpakiius 2JIeKTPOHOB Ha KpHCTaIax

104 Cneunduka uzmepenuii B Mukpomupe. COOTHOIICHUS
HeonpenenénHoctel [ eizenOepra

105 Pemenne rpaduyeckux 3amad
106 Pemienue pacu€THBIX 3314

107 KontponbHas padota o temam: "OcHoBbl CTO",
"KopnyckymsipHO-BOJIHOBOM Ayan3m"

108 OmnsIThI 10 UCCAEA0BAHUIO CTpOeHUs aToMa. IlnanerapHas
Mozenb aroma Pesepdopaa

109 IToctynarsl bopa

110 Bunsl cnexktpoB. CieKTp ypOBHEN dHEpPruu aToMa Boopoaa

1

paboThI

KonnuecTBo yacos
Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/01ef4556
bu6mmoreka [IOK
https://m.edsoo.ru/64b41966
Bbubnuoreka [JOK
https://m.edsoo.ru/f59cfcec
bu6mmoreka [IOK
https://m.edsoo.ru/5d{8bafl
bubnuoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal8c

bu6nuoreka [JOK
https://m.edsoo.ru/65783dec

bu6mmoreka [IOK
https://m.edsoo.ru/e70195bd

Bbubnuoreka [JOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [IOK
https://m.edsoo.ru/c3de891a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
https://m.edsoo.ru/404dfa%9a

Bbubnmuoreka [JOK
https://m.edsoo.ru/cf74bl1a



No Tema ypoka
/11

111 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUYEHUE CBETA
112 Jlazep

113 Hyxnonnast mozens sigpa I'eiizen6epra-lBanenko. 3apsa u
MaccoBoe 4Kcio aapa. M3otonel. PagnoakTMBHOCTH

114 3akonH paguoakTuBHOrO pacnaaa. CBOMCTBa HOHU3UPYIOIIETO
HU3JTy4CHUS. Brnusanne PaaAOaKTUBHOCTH HA KUBBIC OPraHU3MBI.
Ho3umetpust

115 Dneprus cBsi3u HYKJIOHOB B siape. AnepHbie cuibl. Jledexr
Macchl sapa. SlnepHele peakuuu. SiepHble peakTopsbl.
[Ipo6emsl ynpaBiisieMoro TepMOs,AEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIEKThl Pa3BUTHSI SIIEPHON IHEPTETUKHU

116 Metoasl perucTpaluuu U UCCAEAOBAHUS HIEMEHTaAPHBIX YACTHII.
OyHAaMEHTAIbHBIE B3aUMOACHCTBUSA. baproHbl, ME30HBI 1
nentoHsl. [Ipencranenue o CtannaptHoi Moaenu. KBapk-
TJIIOOHHAs MOJIENb aJIpOHOB

117 ®usuka 3a npenenamu CtangapTHor Mojenu. TéMHas maTepus
U TéMHas 3Heprusi. EAMHCTBO pU3NYecKoi KapTHHBI MUpa

118 Dranel pa3BUTHS aCTPOHOMHUHU. 3HAYEHHE aCTPOHOMUHU

119 IIpuMeHHMOCTD 3aKOHOB (DM3UKHU JUTsI OOBSICHEHHUS TPUPOIBI
KOCMHUYECKHX 00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HUCCIIEIOBAHNN

120 CoBpeMeHHbIE ONTUYECKUE TETECKOMBI, PAIUOTEIECKOIIBI,
BHeaTMoc(epHasi aCTPOHOMUS

121 Bup 3Bé3nH0r0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, IUTAHETHI, UX
BUINMOE IBIKCHNE

KomnnuectBo yacos

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

Bbubnuoreka [JOK
https://m.edsoo.ru/34adaSde

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

Bbubnmuoreka [JOK
https://m.edsoo.ru/1ac08a5b

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK
https://m.edsoo.ru/39c44028

bu6mmoreka [IOK
https://m.edsoo.ru/4877aale

Bbubmmoreka [JOK
https://m.edsoo.ru/aac588eb



No Tema ypoka
/11

122 Comnneunas cuctema. Comaue. CojiHeuHast aKTUBHOCTD.
Uctounuk sueprun CoiiHIa U 3BE311

123 3BE31bl, X OCHOBHBIE XapaKTepUCTUKH. [(narpamMmma
"CHeKTpabHBIN KJIACC — CBETUMOCTD"

124 3Be3apI T71aBHOI MOCIEI0BATEIHLHOCTH

125 BuyTtpennee ctpoenue 3B€31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOKIACHUHN U 3BOJIFOITUN COJIHI_Ia u 3Bé3I[. OTamel KU3HU
3BE3]T

126 Mneunsiii [Tyte — Hamra ['anaktuka. Tunel rasaktuk. YépHblie
JBIPBI B A/ipax rajlakTHK

127 Bcenennas. Pacumpenue Beenennoil. 3akon Xa06ma. Teopus
Bosbmioro B3peiBa. PennkroBoe u3iydeHue

128 MacmrabHas ctpykrypa Beenennoit. MeraranakTuka

129 Hepeménnsle mpodieMbl aCTPOHOMUHU

130 ®usnyeckuii mpakTUKyM 1o TeMe "M cciienoBaHue MarHuTHOTO
04 IIOCTOSHHEBIX MarHuToB'" min "MccaenosBanue CBOMCTB

dbeppomarnerukoB" wim "MccnenoBanue ASHCTBUS TOCTOSTHHOTO

Mar"HuTa Ha paMKy ¢ TOKoM"

131 ®usnyeckuil npaktukyM no teme "M3mepenue cuibl Ammepa"
iy "M3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA' HIIH
"OnpeneneHre MarHUTHONM MHAYKLIMY HA OCHOBE U3MEPEHHUS
cunbl Ammepa"

132 ®usnyeckuii npakTukyM 1o teme "HccienoBanue saBieHUs
ANEKTPOMAarHuTHOM MHAYKIMK" win "Onpenenenne MHAYKLIUN
BUXPEBOTO MAarHUTHOTO MOJIS"

KomnnuectBo yacos

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

bubmuorexa [JOK
https://m.edsoo.ru/22748eb4

bu6mmoreka [IOK
https://m.edsoo.ru/42169944

Bbubnuoreka [JOK
https://m.edsoo.ru/b3cb766¢

bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3dbdf0d2

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

Bbubnmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

Bbu6nuoreka [JOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da



No Tema ypoka KonnuecTBo wacon Hara DneKTpoHHBIE U(PPOBHIC

n/m Bcero Kontponbhbie IIpakTrueckue H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

133 ®usnyeckuil npakTukyM 1o teme "MccnenoBanue siBIeHUS
camonHAykiuu" mwin "COopka MOJIETH JIEKTPOMAarHUTHOTO
reseparopa"

134 ®usznyeckuil npakTukyM no teme "M3mepenue nepuona
CBOOOIHBIX KOJICOAHUH HUTSHOTO U MIPYKUHHOTO MassTHUKOB"

135 ®usuveckuii mpaktukym 1o teme "l[Ipeodbpa3zoBanne YHEPTUH B
IIPYXKUHHOM MasiTHUKE"

136 ®usnyeckuil npakTukyM no teme "MccnenroBaHue nepeMeHHOro
TOKa yepe3 NOoCIe10BATENbHO COEIMHEHHBIE KOHAEHCATOP,
KaTymky u pesucrop” wiu "Hccnenoanue padboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOIr0 ToKa"

137 ®usndeckuii mpakTUKyM 110 TeMe "M3ydeHue napaMmeTpoB
3BYKOBOM BOJIHBI"

138 ®usnyeckuil npakTukyMm no teme "M3mepenue nokasarens
npenomiieHus crekia” win "Tlomydenne nzo0paxkeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139 ®usznyeckuii npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHHS OT BEIIECTBA (HA MIPUMEPE JKUIKUX
muH3)" uinn "M3mepenne pOKyCHOTO pacCTOSIHHSI PacCEUBAIOIINX
nuH3"

140 ®usmveckuit mpakTukyMm o teme "Habmronenne nudpakimmy,
MHTEep(PEpEHIINH U TOJSIpU3aIuy cBeTa"

141 ®usnyeckuil npakTukyM o teme "OnpeneraceHue UMITyJIbca U
SHEPTHUH PEIATUBUCTCKUX YacTull (1o gororpadusim TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM 110J1e)"

142 ®usznyeckuil npakTukyM no teme "M3mMepeHue nocTosiHHON
[Tnanka Ha ocHOBe uccnenoBanus Gporodrddexra” wim

1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b8fb6391

Bbu6nmuoreka [JOK
https://m.edsoo.ru/5d159d35

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

Bbu6nuoreka [JOK
https://m.edsoo.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/42569e¢al

Bbu6nmunoreka [JOK
https://m.edsoo.ru/b879tb3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

Bbu6nmuoreka [JOK
https://m.edsoo.ru/63756¢47

Bbu6nmuoreka [JOK
https://m.edsoo.ru/eb916182



No Tema ypoka KonnuecTBo wacon Hara DneKTpoHHBIE U(PPOBHIC

n/m Bcero Kontponbhbie IIpaktnyeckne H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 CBETOAUO/ OT
HanpspKeHus"

143 ®usunyeckuii mpakTUKyM 10 TeMe "M cciienoBanue CrekTpa 1 1 bubmuorexa [JOK
Pa3pex’eHHOT0 aTOMAapHOT0 BOJOPOa U U3MEPEHHUE MTOCTOSTHHOM https://m.edsoo.ru/ec651eb8
PunGepra"

144 ®usunyeckuii mpakTukyM 1o teme "HccienoBanue 1 1 bubmuorexa [JOK
PanMoaKTUBHOTO (pOHA C MCITIOJIb30BAaHUEM JA03UMETpa" WK https://m.edsoo.ru/c3dabe6e
"N3yueHue moriomneHus: 6eTa-4acTull aTloOMUHAEM"

145 ®usuveckuii mpakTukym mo teme "Habmonenns 38€3qH0r0 HEOa 1 1 bu6mmoreka [IOK
HEBOOPYKEHHBIM TJ1a30M C UCIOIB30BaHUEM KOMITbIOTEPHBIX https://m.edsoo.ru/1072021e

MIPUJIOXKEHUH JJIs OTpeieNIeHus TI0JI0KEeHUsI HeOeCHbIX 00BEKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE c03Be3/11s1 CEBEPHOTO
noyrapusi v sipkue 3BE3161" win "HalmroeHus B Teneckon
JIyHb1, I1aHET, TYMAHHOCTEH U 3BE3HBIX CKOIJIEHUI"

146 O6oO6meHre U crucTeMaTu3anus 3HaHui. Poib Gu3uku u 1 bubmmoreka [JOK
ACTPOHOMHUHU B SKOHOMHUYECKOH, TEXHOJOTUUYECKOM, COIIMATBHON https://m.edsoo.ru/ad6ddeed
M 3TUYECKOH cepax JesaTeIbHOCTH YeIoBeKa

147 OGoOmmenue u cucreMaTuzanus 3Hanuil. Pons u Mmecto pusukun u - 1 bubmmoreka [IOK
aCTPOHOMHUH B COBPEMEHHOMN HAy4YHOUH KapTHHE MUpPa https://m.edsoo.ru/18f19f7¢c

148 OO6oO6menne u cucremMaru3anys 3HaHui. Poib pusnueckoit 1 bu6mmoreka [IOK
TeopHH B (HOPMUPOBAHUM MIPECTABICHUN O (PU3NIECKOI https://m.edsoo.ru/e7d400f4

KapTUHE MHPa, MECTO (PU3NIECKOU KapTUHBI MUPa B O0IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTaBICHUN O

MIPUPOJIC

149 O600menue n cucreMarTu3anus 3Haauii o reMme "Kunemaruka" 1 bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

150 OGoO0ienne u cucTeMaTu3alys 3HaHui o reMme "Kunemaruka" 1 bubmuorexa [JOK

https://m.edsoo.ru/4e31b507



No Tema ypoka
/11

151 O600uIeHue 1 cucTeMaTu3anus 3Hauuil no teme "Iunamuka"
111 11

152 O600menne u cucreMaTu3anus 3Haduii o reMme "CraTuka
TBeporo Tena"

153 O0001IEeHne U cUCTEMATU3ALMS 3HAHUI 10 TeME ""3aKOHBI
COXpaHEHUs B MEXaHUKE"

154 O600menne n cucreMaTu3anus 3HaHuii 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH"

155 O0o001EeHne U cucTeEMaTU3alMs 3HAHNH 110 TEME
"Tepmonunamuka. TenaoBeie MalIMHbI"

156 O6o01menne u cucTeMaTu3anys 3HaHu# 1o TeMe "ArperaTHbie

cocTosiHUA BelecTBa. Da3oBble nepexoabl”

157 O0001IEHHE U cUCTEMATU3AIMS 3HAHU 110 TEME
"Dnektpuueckoe nosie"

158 O0600menne u cucreMaru3anus 3HaHuil 0o teMe "TlocTOAHHEBIH

AIEKTPUUYECKUN TOK"

159 O600ueHue ¥ cucteMarTu3anus 3HaHuil oo reme "ToKu B
pa3IM4HBIX cpenax”

160 O6001eHre 1 cucreMaTr3anus 3HaHuil o TeMe "Marautaoe
nose"

161 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3alNS 3HAHUI T10
Teme "DJIeKTpOMAarHuTHAsA UHAYKIUA"

162 PeseprHbIil ypok. O000IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110
teMe "MexaHudeckue KoneOanus"

163 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3alNs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC KojiebaHus"

KomnnuectBo yacos

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

paboThI

paboThI

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/2dfbafc5

bu6mmoreka [IOK
https://m.edsoo.ru/3cca482e

Bbubnuoreka [JOK
https://m.edsoo.ru/32a4d1a0
bu6mmoreka [IOK
https://m.edsoo.ru/ed440ca8
bubnuoreka [JOK
https://m.edsoo.ru/c63f7c10
bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1
bu6nuoreka [JOK
https://m.edsoo.ru/3bf0def9
bu6mmoreka [IOK
https://m.edsoo.ru/71453ee6
Bbubnuoreka [JOK
https://m.edsoo.ru/3d40077a
bu6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae
Bbu6nmuoreka [JOK
https://m.edsoo.ru/053e2248
bu6mmoreka [IOK
https://m.edsoo.ru/d6310bfd

Bbubnmuoreka [JOK
https://m.edsoo.ru/5¢2bb83d



No Tema ypoka
/11

164 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3alNs 3HAHUI 110
Teme "MexaHn4YecKue 1 3J1eKTPOMArHUTHBIE BOJTHBI"

165 PeseprubIil ypok. O000IIEHNE U CUCTEMATU3AIMS 3HAHUM 110
teme "Ontuka"

166 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3alHs 3HAHUIM T10
teme "OcHoBel CTO"

167 PeseprubIil ypok. O000IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110
teMe "KopnyckynspHO-BOJHOBOW qyanusm"

168 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3alHs 3HAHUI 110
Teme "®@uznka atoma"

169 PeseprHbIil ypok. O000IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110
Teme "®u3nKa aTOMHOTO sIIpa U JIEMEHTApHbIX YacTul”

170 PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTU3alNs 3HAHUIM 110
TeMe "DIeMeHTHI acTpohu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Bcero Kontponbhbie IIpaktnyeckne H3YICHUA

1

170

KomnnuectBo yacos

paboThI

paboThI

16

Hara

DneKTpoHHBIE U(PPOBHIC

o0pa3oBaTeNbHbIE PECypPChI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

Bbubnuoreka [JOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bubmnorexa [JOK
https://m.edsoo.ru/1f511654

bu6mmoreka [IOK
https://m.edsoo.ru/905¢5ce0

bu6nuoreka [JOK
https://m.edsoo.ru/2bffb94c



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

KacesinoB B.A. ®usuka. Kacesnos B. A. (10-11) (YrayOnéuusrii),
AxmmonepHoe obmiectBo «M3marensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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