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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE CpeaHero oOiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIO)KEHHII M TpeOoBaHHM K pe3yJbTaTaM OCBOEHHS OCHOBHOU 00pa3zoBaTeIbHOMI
nporpammbel, nipeactaBieHHbix B @I'OC COO, a Ttakke ¢ yuérom (denepaibHOi paboueit
nporpaMmbl  BocriuTanus W KoHmenmuu mnpenogaBaHus ydeOHoro mnpeamera «®dusmka» B
oOpa3oBaTenbHBIX oOpranmsanusix Poccuiickoit @exepanuy, peaau3ylOIIUX OCHOBHBIE
o0pa3oBaTebHbIE TPOrPaMMBI.

IIporpamma mno ¢Qusuke ompenenser 0053aTeIbHOE NPEIMETHOE  COJEp)KaHUE,
YCTaHABJIMBACT PEKOMEHAYEMYIO MOCIENOBATEIBHOCTh M3YYEHUS TeM U Pa3lelnoB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro
mporecca, BO3PAaCTHBIX OCOOEHHOCTeW oOywarommxcs. Ilporpamma mo ¢usuke naér
MIPE/ICTABICHNE O LEJAX, COIEPKAHUM, OOIIeH CTpaTernu oOydeHHs, BOCIIUTAHUS M Pa3BUTHS
o0y4aronmxcsi cpeAcTBaMu yueOHoro npeamera «Pusnka» Ha yriayOJIEHHOM ypOBHE.

N3yuenne kypca (QU3MKM YIriIyOJIEHHOrO YpPOBHS IIO3BOJSIET peanu30BaTh 3aJadu
npodecCHOoHaNbHOM OpUEHTALMU, HAIPaBJICHO HA CO3JAaHHE YCIOBUH AJsI MPOSBICHUS CBOMX
MHTEJUIEKTYalbHbIX M  TBOPUECKUX CHOCOOHOCTEH KaXJIblM OOydarommmcs, KOTOpbIe
HEOOXOOUMBI JUIsl IMPOAODKEHHs 00pa3oBaHMs B  OpraHu3alusaX HpoQecCHOHATbHOro
00pa3oBaHMsI IO PA3JIMYHBIM (PU3NKO-TEXHUUECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B mporpamMe mo ¢usuke OmpenensioTcs IUIAHUPYEMble pPe3yJbTaThl OCBOEHHUS Kypca
¢u3MKku Ha YpPOBHE CpeaHero obmiero oOpa3oBaHUS: JUYHOCTHBIE, MeETalpeaMETHBIE,
npenMeTHbIe (Ha yriryOa€HHOM ypoBHE). HaydyHO-MeTOm0I0rnuecKoi OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM W IPEJAMETHBIM pe3yJbTaTaM OOydYarolIMXcs,
OCBOMBIIIMX MPOTpaMMy IO (pU3MKe Ha yPOBHE CpEIHEro olIero oopa3oBaHus Ha yriryoJIE HHOM
YpPOBHE, SIBJIIETCS CUCTEMHO-/1€ATE€IbHOCTHBIA MOIXO/.

[IporpamMMa 1o Gpu3MKe BKIIOYACT:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHMS Kypca (H3UKM Ha YriayOJEHHOM YPOBHE, B TOM
qHciIe TPEAMETHBIEC PE3YIbTATHI 110 TOJIaM 00yJYeHUS;

coziepkanue yaeOHoro npenMera « @U3nukay» 1o rogam o0yd eHusl.

[IporpaMMa mo ¢Qu3uKe HMeeT NPUMEPHBIH XapaKTep M MOXKET OBITh HCIIOJIb30BaHA
YUUTEISAMH (QU3UKHU JJIs1 COCTABIICHHUS CBOUX pab0OUUX MPOrPaMM.

[IporpaMmMa 1o ¢Qu3uke HEe CKOBBIBAET TBOPYECKYI0 HMHMLMATHBY Y4MTENed H
IpPEeOCTaBIsIeT BO3MOMKHOCTH JJISI peaM3aldd  PA3IUYHBIX METOAMYECKUX IOAXOJOB K
NpernoAaBaHui0 (GPU3MKM Ha YriyOJIEHHOM YpOBHE IIPU YCJIOBHUHM COXpaHEHHUs 00s3aTelbHON
YacTH COZepKaHMs Kypca.

du3uka Kak HayKa o HauboJiee OOLIMX 3aKOHAX MPUPOABI, BHICTYIAs B Ka4eCTBE y4eOHOr o
IpeAMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJAJ B CUCTEMY 3HAHUN 00 OKpPY)KAIOLIEM MHUDE.
HlkonbHbI Kypc OGHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
IIPEMETOB, TOCKOJIbKY (pU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUN, H3y4aeMbIX
XUMHEH, Ouomnorue, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcronb3zoBaHue U aKTHUBHOE
MpUMeHeHne (U3NYECKUX 3HAHUU ONMpEAENHIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYyYEHHUS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoiicTBaMHu. l3ydeHue Qu3MKHM BHOCHUT OCHOBHOM BKIaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOyuaromierocs, B (OpPMHUPOBAHUE
YMEHUH MPUMEHATh HayYHBIH METOJ IO3HAHUS MTPH BHIITOJIHEHUH UMHU Y4eOHBIX UCCIIEI0BAaHUH.



B ocHOBY Kypca (u3MKHM Ha ypOBHE cpeHero oouiero oOpa3oBaHus MONOXKEH Pl UieH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 HOCTPOCHUS.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJIIETCA JIOTHYECKH 3aBEPLIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCEX pasliesioB (U3MKU, BKIIOUYAET KaK BOIPOCH KIACCUUECKOH, TaK U
COBpEMEHHOU (pU3HKH.

Hoen 2enepanuszayuu. B coorBercTBUM C Hel Matepual Kypca (GU3MKH OObEeAMHEH
BOKpYT (u3nueckux Teopuil. Begyumwm B kypce siBisercss GOpMUpPOBAHME IMPEACTaBICHHUI O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.

Hoea cymanumapusayuu. E€ peanusanus npeaonaraeT UCIoIb30BaHUE TYMAHUTAPHOIO
noTeHnuanza GU3NIECKO HayKu, OCMBICIEHUE CBS3U Pa3BUTHS (PU3HUKU C pa3BUTHEM OOILECTBA,
a TaKXKe ¢ MUPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc ¢usukm  yriayOn€HHOro  ypoBHS
IIpEAIoaraeT 3HakOMCTBO C IIMPOKUM KPYIrOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPHIIOKEHUN
U3y4YEeHHBIX T€OpHH M 3ak0HOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOLIMX MpPeICTaBICHUN
Y COBPEMEHHBIE TEXHUUECKHUE YCTPONWCTBA, U TEXHOJIOTUU.

Hoen 3Konocuzayuu peanusyeTcs IOCPEACTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUS,
HOCBSIIEHHBIX SKOJOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKkxke 00CyXJeHHs IPpoOJieM pallMOHAIbHOIO MPUPOJIONOIb30BAHUS U
9KOJIOIMYeCKON O€30MacHOCTH.

OcBoeHuE collep)aHus MPOrpaMMBbl 10 (PU3UKE TODKHO OBITH MOCTPOCHO HA MPHHITUIIAX
CHUCTEMHO-JEATEIbHOCTHOrO 1oixoa. [ ¢pu3nku peanusanus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCIOJb30BAaHUU CAMOCTOSITEIbHOIO 3KCIEPUMEHTa KaK IOCTOSIHHO JEeHCTBYIOIIEro (akTopa
yueOHOoro mpouecca. Jns yrayOn€HHOro ypoBHS — OSTO CHCTEMa CaMOCTOSATENIBHOIO
YUYEHHYECKOr0 SKCIEpPUMEHTa, BKIIOYAIOUIETO (QPOHTAIbHbIE YYEHHUYECKHE OMBITHl IPH
M3y4YEeHUU HOBOrO0 Martepuana, jgabopaTopHble paboThl M paboThl mpakThkyma. [lpu sTOoM
BO3MOXKHBI J[Ba CIoco0a peanu3anuy (pu3nyeckoro npakTUKyMa. B mepBom ciaydae mpakTHKyM
npoBoauTcs aubo B koHue 10 m 11 kimaccos, nmubO mocie mepBoro W BTOPOro MOJYroguil B
KaKJOM M3 3THX KJlaccoB. BTopoil cnocod — 3To mHTerpanus padoT MpakTHKymMa B CHCTEMY
71a00paTOpHBIX pabOT, KOTOPBIE MPOBOAATCSA B Mpoliecce M3ydeHus pasaena (temsl). [Ipu sTom
o2l paboTamMH MPaKTUKyMa IMOHUMAETCS CaMOCTOATEIbHOE UCCIIe0BaHUE, KOTOPOE IPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT 0 BHU/1a O€3 MOIIArOBOM MHCTPYKIIUH.

B nporpamme no ¢usmke cucteMa y4eHU4ECKOTro SKCIIEPUMEHTa, JJa0OpaTOPHBIX paboT U
IPaKTUKyMa [MPeCTaBlIeHa eUHbIM IepeuHeM. BeiOop TeMaTHKH I 3TUX BUAOB YYEHUUYECKUX
IPaKTHUECKUX pabOT OCYLIECTBISIETCS yYaCTHUKaMU OOpPa30BaTEJILHOI'O IpOIecca MUCXOIs U3
O0COOEHHOCTEH IOYpPOYHOrO IUIAHUPOBAHMS M OCHaleHus kaOuHera ¢usuku. Ilpu sToM
obecrieunBaeTcsl OBJIaJeHHE OOYYArOUIMMHUCS YMEHMSAMHU HPOBOAMTH NpPSIMble UM KOCBEHHBIE
U3MEpPEHHsI, MCCIEIOBAHUS 3aBHUCUMOCTEH (DM3MUECKUX BEJIMYMH U IOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yneaseTcsl PEUICHUI0 pacyETHBIX U KaueCTBEHHBIX 3ajad. [Ipu stom
JUId pacy€THBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJauM C SIBHO 3aJlaHHOM M HESIBHO 3a/IaHHOM
(bu3nYecKoil MOJIeNbl0, TO3BOJISIONINE TPUMEHATh U3yUYEeHHbIE 3aKOHBl U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasjiesia Kypca, TaK U MHTErpupys MpUMEHEHUE 3HAHUW U3 pa3HbIX paszzenoB. Jlis
KAaueCTBEHHBIX 3a7lady IMPHOPUTETOM SBISAIOTCA 3a/JaHus Ha O0O0bsSCHEHUe/Mpe/cKa3aHue
MPOTEKaHUsl (PU3MUECKUX SIBICHUI M MPOIIECCOB B OKpPYXKAlOLIEH >KU3HHU, TpeOyIolme BrIOOpa
(bu3MYeCcKoi MOJIENH ISl CUTYalluH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TtpedboBanusMu DPIOC COO K MaTepHabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpouecca Kypc Gu3MKu yriayOi€HHOrO YPOBHS Ha YPOBHE CPEIHErO
obmiero obpa3oBaHusl JOJDKEH H3YydaTbCs B YCIOBUAX NpPEIMETHOro kabuHera. B kaOunere
($U3MKH JOJHKHO OBITH HE00X0AUMOE JIA00paTOpHOE 000PYAOBAHUE /1JIsl BBINOIHEHUS YKa3aHHBIX
B IporpaMMme o ¢pu3uKe YUYeHUYECKUX OIbITOB, Ja0OpaTOpHBIX paboT M paldoT MmpakTHUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyA0BaHHUE.

HemoncTpaninonHoe o0OopynoBaHue (OPMHUPYETCS B COOTBETCTBHUM C TPUHIIAIIOM
MUHHMAaJIbHOM JOCTaTOYHOCTH M OOECIeYMBAaET MOCTAHOBKY MEPEYNCIECHHBIX B IPOrpaMMe Io
¢HU3UKe KITIOYEBBIX JIEMOHCTPALUI IS HWCCIIENOBAaHHS M3YY4aeMBIX SBICHHH M MPOILIECCOB,
SMIIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpymOBaHUE ISl YICHMYECKHX HPAaKTUYECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIIJICKTOB M OOECIIeYMBAETCS B pacuére OJHOrO0 KOMIUJIEKTa Ha ABYX
obOyyaronmxcsa. TemaTHueckMe KOMILIEKTHI J1abopaTOpHOro OOOpYyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMIUIEKCHOM MCIOJb30BAHUU AHAJIOIOBBIX U IM(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTE€PHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE€ LIU(PPOBBIX Ja00paTOpUil.

OCHOBHBIMHU LIEJIAMU U3y4eHHs U3HMKU B 0011eM 00pa30BaHUHU SBIISIIOTCA:

dbopMupoBaHUE UHTEPECA U CTPEMJICHUS 00YYaIOIMXCs K HAYYHOMY U3Y4EHHUIO IPUPOJIBL,
Pa3sBUTHE UX UHTEIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE IMpPENCTaBIEHHMM O HAayyHOM MeTOJe MO3HaHMA U  (OpPMHUpPOBAHUE
HCCJIEZIOBATENHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

dopMHUpOBaHNE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUS OCHOB CTPOEHUS
Matepuu u GyHIaMEHTAJIBHBIX 3aKOHOB (PU3UKH;

dopmMupoBaHUE YMEHUN OOBICHATH SBJIEHUS C MCIOJB30BAHMEM (DM3MYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTEbCTB;

dbopmMupoBaHuEe MNPEACTaBIEHUN O poiu (GU3MKU I Pa3BUTUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEeXHOJIOTUH;

pa3BUTHE TMPEACTABICHHM O BO3MOXHBIX cdepax Oyaymed mpodeccruoHambHOM
NESTeIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOArOTOBKA K JaibHEHIIeMy OOyYEHUIO B 3TOM
HaIlpaBJICHUH.

JoctmxkeHne 3TUX Leneil obecreunBaeTcss pelIeHHEM CIEeIyILMX 3aJad B Ipolecce
M3y4YeHHs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIPHYIO (PU3HKY, 37EKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY
¥ 3JIEMEHTHI aCTPOU3UKY;

dbopMHpOBaHUE YMEHHUH NPUMEHATh TEOPETUUECKUE 3HAHUSA AJI 00BSICHEHUs (PU3nIecKux
SIBJICHUH B IPUPOJIE U JJIs IPUHATHS IPAKTUYECKUX PELICHUH B TOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pelIeHHs PAa3IMYHBIX 3a7ay C SIBHO 3aJJaHHOH (PU3NYECKOH MOJEIbIO,
3a/la4, IO/pa3yMEBAIOLINX CAMOCTOSITENIbHOE CO3/laHue (PU3UYECKOM Mojenu, aJeKBaTHOM
YCIIOBUSIM 3a/1a4H, B TOM YHMCJIE 33/1a4 MHXXEHEPHOI'0 XapaKTepa;

MOHMMaHUEe (U3NYECKUX OCHOB M MPHUHLMIIOB JEWCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CpeLy;

OBJIaZICHHE METOJaMU CaMOCTOSATEIbHOIO IIJIAHUPOBAHUS W NPOBEACHHUS (U3NYECKUX
SKCHEPUMEHTOB, aHajlM3a W UHTepHperauuu HHPOpMAIMU, ONpPEAETIeHHUs] JOCTOBEPHOCTH
MIOJIy4YEHHOT'O Pe3yJIbTaTa;

CO3JJaHUE YCIIOBHM JUIA Pa3sBUTUS YMEHHUW ITPOEKTHO-HCCIIEN0BATEIbCKOM, TBOPYECKOU
JEeSITEIbHOCTH;



pa3BUTHE HHTEpeca K cepam npodecCHOHATBHON 1esITeNTbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootBerctBuM ¢ TpeboBaHusMu PI'OC COO yriyOnéHHBI ypOBEHb H3Y4ECHMUS
yueOHOro mnpeamera «®PusnMka» Ha YpPOBHE CpemHero o0imero oOpa3oBaHUs BBHIOMpPAETCS
00YyYarOIMMHCS, TUIAHUPYIOMMMA TPOJIOJDKEHUE 00pa3oBaHUs MO CHENHAIBHOCTSIM (H3UKO-
TEXHUYECKOTO TPODHUIIS.

Ha uzyuenue ¢puszuku (yriyOnéHHBIA YPOBEHB) HA YPOBHE CPEAHEro 001Iero o0pa3oBaHus
orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJEIIO).

[Ipeanaraemslii B mporpaMmme 1o (Gu3MKe nepedeHb Ja00paToOpPHBIX M MPAKTHUECKUX padboT
ABISICTCS PEKOMEH/JIOBAaHHBIM, YYHTENb JI€NAaeT BBIOOp MpPOBENEHHs JIAOOPATOPHBIX paboT |
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroIuxcs.



COJEPXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTO O3HAHMSI TPUPOABI.

®dusuka — ¢yHIaMeHTalbHas Hayka o mpuponae. HayuHblif MeTOA MO3HAHUS M METObI
UCCIIEZIOBAHUS (PU3HUECKUX SIBJICHUM.

DKCHEpUMEHT U TeOpHsl B Ipoliecce Mo3HaHus npuposl. HabmoeHne u sSKcepuMeHT B
¢busuke.

CrnocoOblI m3MepeHust (pU3MUECKUX BEIMYHMH (aHAJIOrOBbIE M IU(POBBIE M3MEPUTEIBHBIC
pUOOPBl, KOMIIBIOTEPHBIE TaTYMKOBBIE CHUCTEMBI).

[TorpemHoCcTH M3MepeHH (PrU3HUECKUX BEIHMYUH (a0COMOTHAS M OTHOCHUTEITHHAS).

MogenupoBanue (U3NYECKUX SBJIECHUI M MPOLECCOB (MaTepHajbHasi TOYKa, aOCOJIIOTHO
TBEPIOE TEJO0, UAcaIbHas KUAKOCTb, U€aIbHBIN ra3, TouedHbIN 3apsaa). [ unoresza. dusznueckuit
3aKOH, I'PaHUIbI €ro npuMeHuMocTd. dusnyeckas Teopus.

Pome u mecto ¢us3uku B (QOpMHUPOBAHWU COBPEMEHHOW HAy4yHOW KapTUHBI MHUpA, B
IPAKTUYECKOMN 1eATEIbHOCTH JIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomboi, npaKkmuxKym.

W3mepenue cuibl TOKa M HalpsOKEHUs B LENU IOCTOSHHOIO TOKAa IPU HOMOILU
aHAJIOrOBBIX U LU (PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKoMCTBO ¢ Lu@poBoi iabopaTopueil o ¢usuke. [Ipumepsl uzmMepenus Gusnyeckux
BEJTMYHH MPU TOMOIIY KOMITBIOTEPHBIX JaTYMKOB.

Pa3znen 2. MexaHunka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrkeHud. Cucrema
OTCuéra.

[Ipsimast u oOpaTHast 3a1a4 MEXaHUKH.

Paguyc-BekTop MaTepuanbHOM TOYKH, €ro MPOEKLUUH HAa OCH CHCTEMBI KOOpIMHAT.
Tpaexropus.

[lepemenienue, CKOpPOCTb (CpenHsAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) MU YCKOpEHHE
MaTepuaibHOM TOYKH, UX IMPOEKLHU HAa OCH CUCTEMBbl KoopauHaT. CiloxeHue nepeMenieHuil u
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOpPEHHOE MPSMOIMHEINHOE ABUXKEHUE. 3aBUCUMOCTh KOOPJAMHAT,
CKOpPOCTHU, YCKOPEHHS U MyTH MaTEePUaIbHONW TOUKH OT BpEMEHH U UX IpapuKH.

CBobonHoe maneHue. YcCKopeHHe CBOOOMHOro manaeHus. J[BumkeHue Tena, OpOIIEHHOTO
HOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTU U YCKOPEHUSI MATEPUAJIbHOM TOUKH
OT BPEMEHHU U UX rpaduKH.

KpuponuneitHoe agsuxeHue. J[BUkeHNE MaTEPUAIIBHON TOUKH 10 OKPYKHOCTH. YTJIOBast U
nuHeiHas ckopocTh. [lepuon m yacrora oOpamenus. LleHTpocTpemuTensHoe (HOpPMaJbHOE),
KacaTeslbHOE (TaHI'€HLIUAIbHOE) U ITOJHOE YCKOPEHHE MaTepUaibHOW TOUKH.

TexHuueckre yCTpOMCTBA W TEXHOJOTMYECKHE TMPOLIECChl: CIHUIOMETp, JBUKCHHE
CHAps/10B, IIeMHbIE, IecTepEHYaThIe U peMEHHBIE TIepejaul, CKOPOCTHBIE JIU(THI.

Jemoncmpauyuu.

Monens cucteMbl OTCYETA, IDTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK JBUKEHUSI.

CriocoObI MCCIIEOBAHUS ABUKCHHIA.

NmrocTpanus NpeaeabHoro nepexona U U3MEpeHHe MTHOBEHHON CKOPOCTH.



[TpeoOpazoBanue NBMKEHU C MCIIOJIB30BAHUEM MEXaHHU3MOB.

ITanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue qeuxeHus Tena, OpoLIeHHOro moJi yrioM K TOPU30HTY U FOPU30HTAJIBHO.

HamnpaBsnenue cCKkopocTH IpH JBHKEHHUM 110 OKPYKHOCTH.

[IpeobGpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeW, TPAaeKTOPUH, CKOPOCTEW NBUKEHUS OJTHOIO M TOTO k€ TeJla B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padomut, npaKmuKym.

N3y4eHre HEpaBHOMEPHOI'O ABUKEHUS C LEIBIO OIPEIEICHUS MTHOBEHHOW CKOPOCTH.

N3MepeHre yCKOpeHMsI MpU NPSIMOJMHEWHOM paBHOYCKOPEHHOM JBMKEHUHM 11O
HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHusi CBOOOIHOTO MajieHus (PEKOMEH0BAHO UCIOIb30BaHUE IU(PPOBOH
nabopaTopun).

W3yuenue ABMKEHHUA Tena, OPOIIEHHOrO ropu3oHTaldbHO. [IpoBepka rumoressl o MpsMoit
IPONOPLHUOHAIILHON 3aBUCUMOCTH MEXKY J1aJbHOCTBIO MOJIETa U HaYaJIbHOW CKOPOCTBIO TEJa.

N3ydyeHune nBMKEHUS Tela [0 OKPYKHOCTH C MOCTOSSHHOM MO MOAYJIKO CKOPOCTBIO.

HccrnenoBanue 3aBUCMMOCTU Tepuoja OOpalleHHs KOHUYECKOr0 MasiTHUKA OT €ro
apameTpOB.

Tema 2. /lunamuxa.

IlepBsriii 3akoH Herorona. MHepuuanbHele cucTeMbl 0TCUETA. [IpMHIMI OTHOCUTENBHOCTH
lanunes. HenneprmanbHble cucTeMbl OTcuéra (onpeaeaeHue, IpuMepsl).

Macca Tena. Cuia. [IpyHIMn cyneprno3unum CHil.

Bropoii 3akoH HeroToHa 111 MatepuaabHOW TOUKH.

Tpernii 3axkoH HproTOHA 1151 MaTepragbHbIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHMsI. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHONW U MHEPTHOM MacChl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOrO TAJEHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT reorpaguueckoil MmupoTsl. JIBukeHHe HEOECHBIX Tel M UX
cyTHUKOB. 3akoHbl Kenepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrxyIierocs ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUsS CKOJBKEHHS W CHUJAa TPEHUS TTOKOS.
Koaddunment tpenus. Cuia cOnpoTUBICHHS MPU IBWKEHUHU Tela B JKUJIKOCTU UJM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTI'O IBUKEHHUS.

Hanenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpONCTBA M TEXHOJIOIMYECKHE IPOLIECCHl: MOAIIMIHUKYA, JBHKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6uroenne qBryKeHusl Tell B MHEPLUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAaX OTCUETA.

IIpyHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HENHEPLUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEHCTBYIOLIEH MTPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIEHUEM MACCHI TEla
Ha €ro yCKOpPEHHE B MHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIINX B PE3YJIbTaTE B3aUMOACHCTBUS TEI.

N3mepeHne Macc mo B3auMO/IEN CTBHIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOAbEME U MaICHUH.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUII TPEHUS ITOKOSI, KAUEHHUSI U CKOJIbKECHUS.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomsot, npaKkmuxKym.

W3mepeHne paBHOAEHCTBYIOIIEH CHII ITPU JBUKEHUHM OpYyCKa MO0 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHU JBIKEHHS Opycka I10 HaKJIOHHOM
IIJIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPYXKUHE M PE3UHOBOM
o0pasiie, OT ux nehopMaIny.

N3ydenue NBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JIETKHUil OJI0K.

N3mepenne kodduiimenta TpeHHs MO BEIMYUHE YTIOBOro K03 duiiMeHTa 3aBUCUMOCTH
Frp(N).

HccrnenoBanue JBUXKEHMsT Opycka IO HaKJIOHHOM IIJIOCKOCTM C  IEPEMEHHBIM
KO3 PHUIHEHTOM TpEHUSI.

N3yueHue 1BM>KEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomrotHO TBEpHoe Teno. [locTynaTensHoe U BpalateabHOE ABM)KEHUE TBEPAOTO Tema.
MoOMEHT cuJlbl OTHOCUTENBbHO OCH BpaieHusi. Ilnedo cunbl. CroxkeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBecHs TBEPAOro Tea.

YcroitunBoe, HeyCTOHYUBOE, 0€3pa3IMIHOE PAaBHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHUITEWH, CTPOUTEIbHBIN
KpaH, pelméryaTble KOHCTPYKLHH.

Jemoncmpauuu.

VYcnoBus paBHOBECHS.

Bubl paBHOBEcCHS.

Yuenuueckuii s3xcnepumenm, nadopamopusie padbomsut, npaKkmuxym.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO Telld, UMEIOIIEr0 OCh BPAIICHUS.

KoHcTpynpoBaHHue KpOHIITEWHOB U PaC4ET CUJI YIIPYTOCTH.

N3y4yenne yCTOMYMBOCTH TBEPIOIO TENA, UMEKOLIETO IUIOAAb OOPBI.

Tema 4. 3axonbl COXpanenus é MexaHuxe.

NMnynbc maTepuasbHOM TOYKHM, CHCTEMBI MaTepHajbHbIX Touek. LleHTp macc cuctemsl
MaTepHUAJIbHBIX TOYEK. TeopeMa 0 ABUKEHUH LIEHTPa Macc.

WMnynbc cuiibl 1 U3MEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTHBHOE BH)KEHUE.

MoMeHT wuMIlylbca MaTepualibHOM Touku. [IpencraBieHne O COXpaHEHUM MOMEHTA
VMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM IepeMelleHuH. ['paduueckoe nperncraBieHHe
paboThI CHIIBI.

MOIIHOCTE CHUJIBL.

Kunernueckast sHeprusi MarepuayipHoi Toukdu. TeopemMa 00 M3MEHEHUM KHUHETHUY ECKOU
SHEPruy MaTepUalbHONU TOYKHU.

IToreHuManbHbIe U HENOTEHIMANbHBIE cUibl. [loTeHnmanbHas sHeprud. IloreHunumanbHas
SHEprus ynpyro neopMupoBaHHON NpykuHbl. IloTeHumanbHas SHEprus Tejla B OAHOPOJHOM



rpaBUTAllMOHHOM mnoJie. [loTeHnuanbHas 3Heprus Tejga B IPaBUTALMOHHOM IOJI€ OJAHOPOJHOIO
1iapa (BHYTpHU U BHe 11apa). Bropas kocmuueckast ckopocTb. TpeTbsi KocMHYeCKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu CUCTEMBI
TeJ1. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPrUu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBuenne bepHymwmm g uaeanbHOM JKUJIKOCTH Kak CIEACTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKOM YHEPruu.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JBH)KEHUE PAKET, BOIAOMET,
KONEp, NPY>KUHHBII MUCTOJET, THPOCKOI, GUTYypPHOE KaTaHHE Ha KOHbKaX.

Hemoncmpavuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTBHOE IBUJKEHHUE.

N3mepeHne MOIHOCTH CHIIBI.

V3MeHeHue 3Hepruu Tena Ipu COBEpIISHUH PaboThlI.

B3anmHble IpeBpallleHUss KMHETUYECKOM W ITOTEHLMAJIbHOM SHEPruid NpU JEUCTBUM Ha
TEJIO CUJIBI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPruH MPH CBOOOTHOM IMaCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomboi, npaKkmuxKym.

N3mepenue umiysbca Tena no TOpMO3HOMY IYTH.

W3mepeHue cumbl TSIru, CKOPOCTH MOAEIH 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCa TEJIA C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEH CTBHH.

N3mepeHne KNHETUYECKOM SHEPIUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS OTEHLUAIbHON YHEPTUH MIPYKHUHBI C paOOTOM CHUIIBI TPEHUS.

Omnpenenenre paboThI CUIIBI TPEHUS TP IBU)KEHUH TeJla 110 HAKJIOHHOW MIIOCKOCTH.

Pa3znen 3. Moaexkyasipaast puznka 1 TepMOJAMHAMMKA.

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOIL MEOPUU.

OcCHOBHbBIE TIOJIOKEHUS MOJEKyJIsipHO-kuHeTndecko Teopun (MKT), ux ombITHOE
obocHoBanue. Juddysus. bpoyHoBckoe aBIMKeHHE. XapaKTep IBUMIKCHHS U B3aHMOJCHCTBHS
yacTull BelecTBa. Mojen cTpoeHus ra3oB, KUAKOCTEH U TBEPIABIX T€I U OOBSICHEHHE CBOWCTB
BELIECTBA Ha OCHOBE JITHX Mojenell. Macca u pasmepbl Mosekyn (aromoB). KommuecTtBo
BeniectBa. [loctosannas ABoraapo.

TermioBoe paBHOBecue. Temmeparypa u crmocoObl e€ m3Mepenus. lllkama temmeparyp
Llenbcus.

Mogens uaealbHOrO Tra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTULIbl rasa
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT JPYT C IPYTOM.

l'a3zoBbic 3akoHBI. YpaBHeHHEe MeHneneeBa—Kanelipona. AOcooTHas Temreparypa
(mkanma temneparyp KenbBuna). 3akon J[lambToHa. WM3ompouecchl B uaealbHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ paguueckoe mpeacTaBieHue U30MPOLECCOB: U30TEpMa,
n30xopa, n3obapa.

CBs3p MEXAY [HaBICHHMEM H CPEIHEHM KHHETHMYECKOM »HHEpPrued IOCTYNaTeIbHOr O
TEIJIOBOTO JIBMDKEHUS. MOJIEKYJl HJCaJbHOrO ra3a (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH UJI€aTbHOrO rasa).

CBs3p  aOCONIOTHOM  TemImepaTrypbl TEPMOAMHAMHYECKOM CHCTEMBI CO  CpeqHel
KMHETHYECKON DHEPIrUer MOCTYNaTENbHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHUII.



Texnudeckne YyCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: TepMoMeTp, Oapomerp,
IIOJIy4€HH € HAHOMATEpUaJIOB.

emoncmpauuu.

Mopenu nBUKEHUS 4aCTUILL BELIECTBA.

Monens 6pOyHOBCKOTO JBUKEHUSI.

Buneopomnuk ¢ 3anMchi0 peabHOr0 OPOYHOBCKOIO ABUKECHUS.

Juddysus xuaKocTei.

Mogens onwiTa [lTepHa.

IIpuTsxeHre MOIEKyI.

Mojenu KpUCTaJUINYECKUX PEIIETOK.

Habnronenue u ucciaenoBaHue U30MPOIIECCOB.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

HccnenoBanue mpolecca yCTaHOBJIEHUS TEIJIOBOIO PaBHOBECHS IPU TEINIOOOMEHE MEXKITY
ropstaer U XOJIOJHOW BOHOM.

W3ydenue H30TEpMUYECKOro Ipolecca (pEeKOMEHIOBAHO HCIOJIb30BaHUE IH(PPOBOIM
nabopaTopun).

N3yuyenune n30XopHOro mporecca.

Wzydenue n3zobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmogunamuyeckas (TID) cucreMa. 3agaHue ~ BHEIIHUX  YCIOBUM Ui
TEPMOJMHAMMYECKOM  cHUCTeMbl. BHemHune u  BHyTpeHHuUe mapamerpsl. [lapamerpsl
TEPMOJNHAMHUYECKON CHCTEMBI KaK CpEIHUE 3HAUCHMS BEJIMYMH, ONMCBHIBAIOLIMX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

Hynesoe Hauano tepmonnHamMuku. CaMONpOU3BOJIbHAS peslaKcalis TEPMOAMHAMUYECKOM
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens wnaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHUU: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpa)kK€HUE I BHYTPEHHEH JHEPruUU. Y CIOBUS IMPUMEHUMOCTH
OTOM MOJENU: HU3Kas KOHIIEHTPALMs 4YacTULl, BBICOKME TEMIIEparTypsl. BelpaxeHue s
BHYTPEHHEHN SHEPIMU OJHOATOMHOIO HJI€AJILHOIO Ia3a.

KBa3ucratnyeckne U HECTaATUY €CKHUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Borancnenue paboThl Mo rpaduky mpoiecca Ha
pV-nuarpamMme.

Tennonepenaya kak crnoco0 HW3MEHEHHS BHYTPEHHEH OJHEPruM TEepMOIUHAMUYECKON
cucTeMbl 0e3 coBepiieHus padoTel. KOHBEKIINS, TEMIONPOBOIHOCTD, N3Ty4YEHHUE.

KomnuectBo Ttemnorel. TemnoémMkocTe Tenma. YaenbHas M MOJISIpHAs TEIJIOEMKOCTH
BelllecTBa. YpaBHeHUe Maiiepa. YaenbHas TemioTa CropaHus TomuMBa. Pacdyér kosmuectBa
TEIUIOTHI Npu Teronepenaue. [louarue 06 axnabaTHOM mpoliecce.

[TepBblit 3aKk0H TepMOoAMHAMMKHU. BHyTpeHHss sHeprus. KonnyecTBo TemyioTsl U paboTa
KaK Mepbl U3MEHEHNSI BHYTPEHHEW SHEPIMU TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOIMHAMUKH JJIsi PABHOBECHBIX MPOLIECCOB: 4YEPe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKOW CHCTEMbI NMPOXOAMT EIUHCTBEHHas aauadaTa.
AOcomoTHas TeMIIeparypa.

Bropoli 3aKk0OH TEpMOAMHAMUKH JUUII HEPABHOBECHBIX NPOLIECCOB: HEBO3MOXKHO IEPENATh
TEIUIOTY OT Oojiee XONOAHOro Tena K Oojee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTuMocTh NpUpPOAHBIX TPOLIECCOB.



[Tpunuune! nevictBus TemiaoBbix MamuH. KIT/I.

Makcumanbnoe 3Hauenne KITJI. Hukn Kapuo.

DKOJIOTHYECKHE aCIEeKThl UCIOJIb30BAaHUs TEIJIOBBIX ABUTaTeNnel. TernoBoe 3arpsa3HeHue
OKpY’KaroIIEeH Cpeibl.

TexHnueckne yCTpoMCTBa M TEXHOJOIMYECKUE IPOLECCHI: XOJOAMIbHUK, KOHJIUIIHOHED,
TU3ETBHBIM W KapOIOpaTOpHBIN JBUTATENIM, TapoBas TypOWHA, TOJYYEHHUE CBEPXHU3KHX
TeMIepaTyp, YTHIM3alUs «TEIJIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIJIOBOIrO Hacoca,
yTUJIN3aIUsl OMOOPraHMYECKOro TOIUIMBA /I BHIPAOOTKH «TETLIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpavuu.

N3menenune TemnepaTypsl pu a1nabaTHYECKOM pPacCIIuPEHUH.

Boznymuoe orauso.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEN BEIECTB.

CriocoOb! U3MEHEHUS! BHYTPEHHEN SHEPruu.

HccnenoBanue aaradbaTHOr o mpolecca.

KoMmmbroTepHbIe MO/IENU TEIIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaKkmuxKym.

N3mepenue yenbHON TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aauadbaTHOr o mpolecca.

N3ydyeHne B3aMMOCBA3M SHEPIUU MEXMOJIEKYJSIPHOIO B3aMMOACHCTBUA U TEMIIEPATYpPbI
KUIIEHUS] )KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoowvl.

[TapooOpazoBanne u KoHAeHcamus. VcrmapeHne u KuNeHWe. YJIeTbHas TeIUioTa
napooOpa3oBaHusl.

HacellieHHble W HeEHachIlIeHHbIE mMapbl. KauecTBEHHAss 3aBUCUMOCTbh IUIOTHOCTH U
JIaBJICHUSI HACHIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCHMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIepaTypbl KUTIEHUSI OT AaBJICHUS B )KUIKOCTH.

BrnaxxHOCTh BO3myxa. AOCONMIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHUS CBOHCTB KPHCTAJIOB.
[InaBnenue u KpucTaym3amus. Y ieabHas TerioTa rmiasiaeHus. Cyonumanusi.

Hedbopmarnuu 1tBEporo tema. Pactsokenue u cxatue. Casur. Moayns FOnra. Ilpenen
ynpyrux aehopmaruii.

TemnoBoe pacmmpeHue XUAKOCTEH 1 TBEPIABIX Te, 00bEMHOE U JMHEHHOE pacUIMpEeHHE.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHUI YacTHIl BEUIECTBA KaK MPHYKMHA TEIJIOBOIO PACIIUPEHUs
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[TpeoOpazoBanue 3Hepruu B (ha30BbIX MEPEX0aax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTHOE HaTsKeHHE. KoappUIMEHT MOBEpXHOCTHOIO HaTshKeHUs. KanuisipHble
siBJeHus. JlaBiieHre o1 HCKPUBIEHHOW MOBEPXHOCTHIO )kuakocTu. Popmyina Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECChl: JKHUJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MAaTEPHAIIBI.

Jemoncmpauyuu.

TennoBoe pacimupeHue.

CBolicTBa HACBHIIIIEHHBIX TAPOB.

Kunenune. Kunenue npu nOHM>KEHHOM JJaBJICHUU.

N3mepenne cruiibl TOBEPXHOCTHOTO HATSKEHUS.



OmnbITHI ¢ MBIIBHBIMU IUIEHKAMM.

CmaunBaHue.

KanwnspHsle sABIEeHHUS.

Mojenm HEeHBIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IJIaBICHUS KPUCTAUIMYECKOrO BENIECTBA.

Buner nepopmaruii.

HabGronenue Manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN HUCIIAPEHUS JKUIKOCTEN.

N3mepeHne yaenpHON TEIUTOTHI IIABJICHUS JIbJIA.

N3y4yeHne CBOMCTB HACHIIICHHBIX 1APOB.

N3mepenne abCcomoTHON BJIaXKHOCTH BO3/lyXa U OLIEHKA MacChl apOB B TOMEILEHUH.

N3mepenne ko hunreHTa NoBepXHOCTHOI'O HATAKEHHUS.

N3mepenne monyins FOHra.

HccnenoBanue 3aBUCUMOCTH Jie(OopMaIiii Pe3HHOBOr0 00pasia OT MPUJIOKEHHONH K HeMY
CHJIBI.

Pa3neu 4. diekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

DnekTpu3anus Tel U €€ MpOsBICHUs. DJIEKTPUUECKUH 3apsa. JlBa BHJaA 3JIEKTPUYECKUX
3apsanoB. [IpOBOMHMKM, IMAIEKTPUKHA M IOIYNPOBOAHUKU. OJIEMEHTAPHBIA JIIEKTPUYECKHUU
3apsd. 3aKOH COXPAaHEHHUs JIEKTPUYECKOrO 3apsaa.

B3aumoneiictBue 3apsaaoB. Toueunsie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noise. Ero aeicTBre Ha IIEKTPUY ECKHUE 3apsbl.

HanpsokéaHocts  anekTpuyeckoro mons. [IpoGHbiit 3apsin. JIuHMM HanpsKEHHOCTH
AJIeKTprYecKoro noiisi. OTHOPOAHOE AIIEKTPUUECKOE TOJIE.

IToTeHIMaNBHOCTE 3JIEKTPOCTATUYECKOrO IMOJs. Pa3HOCTh MOTEHLMAIOB M HAIPSKCHHUE.
[lorennmanbHas  dHeprus  3apsAga B DIEKTPOCTATHYECKOM ToJIe. ITorennuan
anekTpocratudeckoro mnoisigd. CBs3p HanpsHKEHHOCTU MO M Pa3HOCTH MOTEHLUAJIOB JJIf
JIEKTPOCTATUYECKOrO N0JIA (KaK OHOPOAHOI0, TAK U HEOJAHOPOIHOIO).

[TpyHIUMI CyNeprno3ULMY dIEKTPUIECKUX TIOJIEH.

ITone Toueuynoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [lose paBHOMEpPHO
3apspKeHHOro no o0béMy mapa. Ilone paBHOMEpPHO 3apspKeHHONW OECKOHEYHOH IUIOCKOCTH.
KapTuns! InHUI HanpsHKEHHOCTH 3TUX MOJIEH U DKBUIIOTEHLUAIbHBIX TOBEPXHOCTEH.

ITpoBONHUKHM B 3JEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PAaBHOBECUS 3aPsII0B.

JIMDIIEKTPUKY B 2JIEKTPOCTATUUECKOM T0J€. [IudiiekTpruueckasi IpOHULIAEMOCTh BELLECTBA.

Konpgencatop. DIIEKTPOEMKOCTh KOHJIEHCcaTopa. DNEeKTPOEMKOCTh MIJIOCKOTO
KOH/IEH caTopa.

[TapannenbHoe  coeauHeHHe  KoHJeHcaTopoB.  IlocienoBarenbHOe — cOeIMHEHHE
KOH/IEH CaTOPOB.

OHeprus 3apsHLKEHHOr0 KOHAEHCaTopa.

JIBr>KeHne 3apsyKEHHOM YaCTULIBI B OTHOPOJIHOM 3JIEKTPUUECKOM I10JIE.

TexHnueckre yCcTpOWCTBAa M TEXHOJOTMYECKHE IMPOLIECCHI: JJIEKTPOCKOMN, 3JIEKTPOMETD,
NIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJIEHHUE IEKTPONpUOOpPOB, KOHJEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpavuu.



YCTpolCTBO U MPUHIIUIL IEWCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX LIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3apsSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaepatopa (Bau ge ['paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM ITOJIE.

DJIeKTpOCTaTHUECKas 3alIuTa.

YeTpoiicTBO U AeHCTBUE KOHIEHCATOPA MOCTOSIHHOW M EPEMEHHOU EMKOCTH.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUJIOMIAAMW IUIACTHH,
PacCTOSIHUSL MEXKIY HUMHU U AUDJICKTPUY €CKOM MPOHUIIAEMOCTH.

OHeprus EKTPUUIECKOro Mo 3apsHKEHHOI0 KOHAEH caTopa.

3apsaka 1 pa3psaKa KOHIAEHCcaTopa Yepe3 pe3ucTop.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

OueHka CJI B3aMMOJICHCTBUS 3aPsSKEHHBIX TEJl.

Habmonenne npeBpaiieHusi JHEPruu 3apspKeHHOr0 KOHAEHCATOpa B SHEPTUI0 W3ITydYeHHUs
CBETOAMO/A.

N3yuyenune npoTrekaHus TokKa B LEMH, COAepKallleld KOHJIEHCaTop.

Pacnpenenenve pa3HOCTM MOTEHUMANOB (HANpPSDKEHUS) TMPH  [OCJIEJOBATEIHLHOM
COEIMHEHUU KOHJIEHCaTOPOB.

HccnenoBanue paspsaa KOHAEHcATOpa YEPe3 Pe3nucTop.

Tema 2. Ilocmosannblii 31eKmpuuecKuil mok.

Cuita Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylIeCTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mcrounukm Toka.
Hanpsixenune U u D/1C €.

3akoH Oma 1151 ydacTka 1emnu.

DNEKTPUYECKOe  CONPOTUBIIEHHWE.  3aBUCUMOCTh  COMPOTUBIECHUS  OJHOPOIAHOIO
MPOBOJHUKA OT €ro JJIMHBI W TUIOHIAJM TOMEPEYHOIr0 CEYEHHUs. YIeNbHOE CONPOTUBJICHUE
BEIECTBA.

IlocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEIWHEHHE TNPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuyeckux uemne. [Ipasuna Kupxroda.

PaboTa snextpudeckoro Toka. 3akoH Jxoyns—JIena.

MOIIIHOCTB 3JIEKTPUYECKOro TOKa. TenoBas MOIIHOCTG, BbIIeNIsgeMas Ha pe3UCTOpe.

OJIC u BHyTpEHHEE CONpPOTHBIECHUE HCTOYHMKA TOKa. 3akoH Owma Uil MOJHON
(3aMKHYTOI1) 3JIeKTpUYECKO 1enu. MOoIHOCTh UCTOUYHUKA TOKa. KOpoTKOoe 3aMbIKaHHeE.

KonnencaTop B 1ienu ocTOSHHOIO TOKa.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIEPMETpP, BOJIBTMETD,
peocTat, C4ETUNK IEKTPUIECKON YHEPTUH.

emoncmpavuu.

W3mepenne cuitbl TOKa U HAIPSIKEHHUS.

WccnenoBanue 3aBUCMMOCTM CUJIBI TOKAa OT HaNpsDKEHUS Ui PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUA U CBETOAMO/A.

3aBUCHMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOMIAIN
MONEPEYHOr0 CEYEHHS U MaTepurara.

WccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa OT CONPOTUBJICHHS TMPU IOCTOSHHOM
HaIpsKCHUH.

ITpsmoe usmepenne D/IC. KopoTkoe 3amMblkaHHE raJIbBAHUYECKOI'O IEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIIECHUS.



CriocoObl coemuHeHusI UICTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKAa OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomsot, npaKkmuxKym.

HccrnenoBaHue CMEIaHHOTO COEAMHEHMS PE3UCTOPOB.

H3mepeHue y1eapHOro COpOTUBIIEHHUS ITPOBOIHUKOB.

HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKa OT HAMPSKEHUS JJIsl JTaMIIbl HAaKaJIMBAHMUSL.

VBenuueHue npeaena u3MepeHus aMmmnepMerpa (BoJIbTMETPa).

N3mepenne D/]C 1 BHyTpEHHETO COMPOTUBJICHUSI HICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctd DJ{C raapbBaHUYECKOr0 3JIEMEHTA OT BPEMEHH NPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKAa OT CHJIBI TOKa
B LIEMH.

HccenenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu ¢ pazruunvix cpeoax.

DnexTpuyeckass IPOBOJUMOCTh PA3IUUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  CONPOTUBIIEHUS  METauIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOJIUMOCTb.

DnexkTpuueckuil TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMeECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUN TOK B AJIEKTPOIUTAX. DJIEKTPOJIMTHYECKAs] AUCCOLUALUSA. DIEKTPOIU3.
3akonsl Dapajes 11 AIEKTPOIn3a.

OnekTpudyecknii TOK B rasax. CaMOCTOATENBHBIH M HECAMOCTOSTEIbHBIA pPa3psa.
Paznuunbie THIIBI caMOCTOsATENLHOT O pa3psaa. Monnus. [1na3zma.

TexHuyeckne yCTpPONCTBA M IPAKTUYECKOE MPUMEHEHHE: TIa30pa3psIHbIE JIaMIIbl,
JIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE IMPUOOPBI: JUOJ, TPaH3UCTOpP, (HPOTOAMO,
CBETO/MOJl, TaJlbBaHWKA, paUHUPOBAHWE MEIM, BBIIUIABKA AJIOMHUHHS, DJICKTPOHHAs
MUKPOCKOIHS.

Hemoncmpauuu.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl aekTponuza dapanes.

HckpoBoil pa3psii 1 NpOBOJUMOCTb BO3IyXa.

CpaBHEHUE TPOBOJIMMOCTH METAJIOB U MOIYIIPOBOIHUKOB.

OaHOCTOPOHHSAS MPOBOAUMOCTD JTUO/A.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabombot, npaKkmuxKym.

HaGnronenne anekrponusa.

W3mepenue 3apsaa OAHOBAJICHTHOI'O HOHA.

HccnenoBanue 3aBUCHMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOU XapaKTEPUCTUKHU AUOA.

Du3uYeCKUil MPAKTHKYM.

Crioco6s! u3mMepeHus: pU3NUEeCKUX BEIMYUH C UCHOJb30BaHUEM aHAJIOTOBBIX M IU(POBBIX
MU3MEPUTENBHBIX NMPUOOPOB ¥  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENbHBIE MOTPEIIHOCTH HM3MepeHuidl  ¢u3mueckux BenuyuH. OLEeHKa T'paHUIl
MIOTPEIIHOCTEN.



[TpoBeneHre KOCBEHHBIX HW3MEPEHUH, HCCIENOBAaHUI 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH, MPOBEpPKA MPEIJIOKEHHBIX TUIOTe3 (BhIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX
pazzaenax «Y4eHUYECKUH 3KCIIEPUMEHT, JaOOpaTOpHbIE padOThl, MPAKTUKYM»).

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca Gusuku yriy6iaéHHoro ypoBHs B 10 kiacce oCyLIeCTBISETCS € y4ETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOrMHM, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemmusle NOHAMUSA, C6AZAHHDIE C UZYUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA:
ABJICHWE, HaydHBId (akT, Tumoresa, (uU3MUEcKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIIoIeHue,
9KCIEPUMEHT, MO EIUPOBAHUE, MOJIENb, U3MEPEHNUE, IOIPEUTHOCTH U3MEPEHUH, N3MEPUTEIILHBIE
npubopsbl, U poBast 1a60paToOpHsL.

Mamemamuka: pelieHue CcUCTeMbl ypaBHeHUH. JluneitHas QyHkuus, napaboia,
runepoona, ux rpaduxu u ceoiictea. TpuroHomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHI'€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO. BEeKTOpbl M MX NPOEKUUH Ha OCH
KOOPJIMHAT, CJI0XKEHHE BEKTOPOB.

Buonozua: mexannueckoe JIBUXKEHHE B )KUBOW mpupoze, nuddysus, ocMoc, TermioooMeH
KHMBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalolled  Cpeabl,  yTHIU3aIus
OMOOPraHMYECKOro TOIUIMBA AJISl BBIPAOOTKU «TEMJIOBOW» W 3JIEKTPO3HEPTUH, NOBEPXHOCTHOE
HaTsHKEHU € U KallUJUIAPHBIE SBJICHUS B IPUPOJIE, SJICKTPUUECKHU € SBJICHUS B )KUBOH MPHUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAasl Macca, MoJTy4eHre HAaHOMAaTeprasoB, TEIJIOBbIE CBOWCTBA TBEPABIX TEI, KUAKOCTEH U
ra3oB, OKHJKHE KpUCTaJUIbl, OJJIEKTPUYECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAs
JUCCOIMAIINS, TaJIbBaHUKA, IEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTb BO3/lyXa, BETPbI, 0apOMeETpP, TEPMOMETD.

Texnonozus: npeodpazoBaHue IBHKEHUHN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CYXOro U
KHUJAKOTO TpPEHUS B TEXHHUKE, CTaTMUYECKUE KOHCTPYKUUHM (KPOHIUTEHH, peméryaTsie
KOHCTPYKIUH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHMSI MEXAaHUKH B TEXHUKE (TMPOCKOII, BOJOMET
U Jpyrue), ABUraTelb BHYTPEHHErO CrOpaHMs, HapoBas TypOHWHA, OBITOBOM XOJIOAMIIBHUK,
KOHJMLIMOHEDP, TEXHOJOIMM IOJyYEHUS COBPEMEHHBIX MATEpHaJOoB, B TOM YHUCIE
HAaHOMATEpUaJIOB, U  HAHOTEXHOJIOTMH,  IEKTpPOCTaTUYecKass  3allluTa,  3a3eMJICHHE
JIEKTPONPHUOOPOB, ra30pa3psiiHbIE JIaMIIbl, TOJYIIPOBOJHUKOBBIE TPUOOPHI, rajJbBaHUKA.

11 KJIACC

Pa3nesa 4. DinekrpoauHaMuKka.

Tema 4. Macnummnoe none.

B3aumojieiicTBue MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTHOE IIOJIE.
BekTop MarHuTHON MHAYKUMU. [IpuHINI cynepno3suuuyu MarHUTHBIX 1oJied. JINHUY MarHUTHOU
WHIYKITUU.

MarauTtHoe 1oje TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTrOBOTO
BuTKa). OnbIT Dpcresa.

Cunia Amnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenua, e€ HampaBlieHME W MOAYJb. JIBHJKEHHE 3apssKEeHHOM YacTHUIBl B
OJTHOPOAHOM MarHUTHOM nosie. PaGota cuiel Jlopeniia.

MaruutHoe nose B Bemectse. PeppoMarHeTuku, napa- U JMaMardHeTUKH.



TexHuyeckne yCTpOWCTBA M TEXHOJIOTMUECKHE IIPOLECCHL: IPUMEHEHUE IIOCTOSHHBIX
MarHuToOB, 3JE€KTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJBUTraTeslb SKoOu, yCKOpHUTEIU
JJIEMEHTAPHBIX YaCTHLL.

emoncmpauuu.

KapruHa nuHUH MHIYKOUM MarHUTHOTO IIOJSL IOJIOCOBOIO M IOJKOBOOOPAa3HOIO
ITOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMH MarHuTHOM MHAYKUMU NOJNS JUIMHHOTO IMPSMOro IPOBOAHUKA U
3aMKHYTOTr'0 KOJIbII€BOI'O IPOBOJHUKA, KATYIIKN C TOKOM.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

HabmnroeHne BMOKEHUS ITydKa 3JIEKTPOHOB B MArHUTHOM I10JI€.

[TpuHLMI AW CTBUSA NEKTPOU3MEPUTEIBLHOIO TPUOOPAa MArHUTORJIEKTPHUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomboi, npaKkmuxKym.

HccienoBanyie MarHUTHOT O 110JIs1 IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBONCTB (peppOMAarHETUKOB.

HccnenoBanue AeiCTBUSI IOCTOSSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

W3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpenesieHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUs CUJIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOyKWuA.

SIBnenune anekTpoMarHuTHOW MHAYKIMH. [loTox BekTopa marHuTHOM MHAYKnuu. DJ1C
MHIYKIUN. 3aKOH AJIEKTPOMarHuTHoM wHAyknuu Papanes. BuxpeBoe 3jeKTpuyeckoe IoJe.
Toku dyko.

OJ1C uHAYKIMM B IPOBOJHMKE, ABUKYIIEMCSA B OAHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NupyktuBHOCTE. KaTymika MHIYKTUBHOCTM B LENHM IIOCTOSHHOIO TOKa. fIBiecHMe
camounaykuuu. DJ{C caMOMHAYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHUTHOE IOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHL: WHAYKIIMOHHAS I1€4b,
COJICHOMJ, 3alUTa OT 3JIEKTPU3ALUU TeJ IIPU IBUKEHUU B MATHUTHOM I10JI€ 3EMJIN.

Hemoncmpayuu.

HaGmroneHue sBIeHUS 3I€KTPOMArHUTHOM HHAYKIUH.

Hccnenopanue 3aBucumoctd OJIC MHIYKIMM OT CKOPOCTM H3MEHEHHUS MAarHUTHOIO
IIOTOKa.

[TpaBuino Jlenua.

[Tamenue MaruuTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu JJ[C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHMS CUIIBI TOKA B
LEMN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYyKIIUH.

Omnpenenenne MHAYKLIUN BUXPEBOTO MarHUTHOTO TOJIS.

HccenenoBanue sABIeHUS CAaMOMHIYKIIUH.

CO6opka MoJ1eI1 IIEKTPOMarHUTHOIr O F'eHepaTopa.



Pa3nen S. Kosiebanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KounebatenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnueckue  koneOanus.  KuHemaTnueckoe W~ JUHAMUYECKOE  OIMCaHUE.
DHepreTMueckoe omnucaHue (3aKOH COXpaHEHHMs] MEXaHM4YecKoil  sHepruu). BeiBojg
JUHAMHYECKOTO ONHUCAHMS TapMOHMYECKMX KOjJe0aHMMl M3 HX DHEPreTMYecKkoro u
KMHEMaTHU4€CKOrO OIMCAHMS.

Ammumtyna u ¢aza konebaHuid. CBsA3p aMIUIUTYIbl KOJIEOAHUNH MCXOTHOW BEIUYHMHBI C
aMIUINTYJJaMH KoJie0aHUH €€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wacrora konebanmii. [Teprox Manbix cBOOOTHBIX KOJIeOaHUI MaTEeMaTHYE€CKOTO
MasTHHUKA. [leprnon cBoOOIHBIX KOJIeOaHU NPYKUHHOTO MasiTHUKA.

[TonsTe o0 3aTyxaromuMx KojieOaHusX. BeHyXIeHHble KojiebaHus. Pe3onaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJI pe30HAHCHOW KpUBOM. ABTOKOJIE0aHUS.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMUECKHME IPOLECChl: METPOHOM, Yachl, Kadellu,
My3bIKaJIbHble HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpauyuu.

3anuck Ko1e0aTeIbHOIO IBUKEHUS.

HabmroeHne He3aBUCMMOCTH ITEpUO/1a MAJIbIX KoJIeOaHU Ipy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyXaloUux KojaeOaHUM ¥ 3aBUCMMOCTH Iepruoja cBOOOIHBIX KoleOaHUH
OT COIPOTUBIICHHUS.

UccnenoBanue kojeOaHUN TIpy3a Ha MACCHUBHOW MpYyKHUHE C I€1bi0 (POPMUPOBAHUSA
IpeJCcTaBICHUN 00 U1eaJbHOU MOJIENH NPYKUHHOTO MAsITHUKA.

3aKOH COXpaHEHHUs PHEPrUU NP KoJeOaHUAX I'py3a Ha MPYy>KUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUM.

HaGnronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3mepenue neproaa cBOOOJHBIX KOJI€OaHUI HUTSHOTO U IPYKMHHOI'O MasiTHUKOB.

N3ydeHue 3aKOHOB IBUKEHUS Tella B X0/€ KojaeOaHU M Ha yIpyrom MojaBece.

W3ydeHue NBUKEHUS HUTSIHOT'O MasTHUKA.

ITpeoOpazoBaHue 3HEPrUU B NPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/bl 3aTyXalOIUX KOJICOaHUH.

HccnenoBaHue BbIHYKIEHHBIX KOJI€OaHUI.

Tema 2. Dnekmpomaznummusle Koaedanus.

KonebatenpHbiit  KOHTYp. CBOOOJHBIE »JIEKTPOMAarHUTHbIE Koje0aHHs B MJI€AJIbHOM
konebaTesibHOM KOoHType. Popmyna Tomcona. CBA3b aMIUIMTYyIbl 3apsiia KOHJEHcaTopa ¢
aMIUTUTY10H CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPrUH B UACATBHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxarolue JJIeKTPOMAarHuTHblEe KoyieOaHUs. BBIHYXJIEHHbIE 3JIEKTPOMarHUTHbBIE
KoJie0aHusl.

IlepemenHplii TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HayeHHe CUJIbI TOKA U HAIPSDKEHUS MPHU pa3IndHON (popMe 3aBUCHMOCTH MEPEMEHHOT0 TOKA OT
BPEMEHU.

CuHycon1anpHbIN TEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCAaTOp U KaTyllKa HHAYKTUBHOCTH
B LICNIA CUHYCOUJIAJILHOT O IEPEMEHHOr 0 TOKa. Pe3onanc TokoB. Pe3onanc HanpsokeHUi.

Wneansublii Tpanchopmarop. IIpon3BoacTBo, mepenaya U MoTpedsIeHHE 3IEKTPHUECKON
JHEPrHUH.



DKOJIOTUYECKUE PUCKU IIPU MPOM3BOACTBE 3JIEKTpodHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckre yCTpPOMCTBA M TEXHOJNOTMYECKHE IPOLECCH: AIIEKTPUYECKUI 3BOHOK,
TeHePaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepeay.

emoncmpavuu.

CB0OOAHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHMUSL.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJI€0aHUI OT MHIYKTUBHOCTU U EMKOCTHU KOHTYpA.

OcuusiorpaMMsl JIEKTPOMArHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyXarIMKUX 3JIEKTPOMAarHUTHBIX KOIeOaHu.

Mojeib 2IeKTPOMarHuTHOT O TEHEPATOPA.

BbIHyX/1€HHbIE CHHYCOUJAIbHBIE KOJIEOAHMUSL.

Pe3ucrop, kaTyka MHAYKTUBHOCTH U KOHJIEHCATOP B LIENM IIEPEMEHHOr0 TOKA.

Pe3onaHnc npu mocienoBaTeNbHOM COEJUHEHMM PE3UCTOpa, KAaTYIIKH HMHIAYKTHUBHOCTH U
KOHJIEHCcaTopa.

YCTpONCTBO ¥ MPUHITUIT ICHCTBUS TpaHCHOpMaTOpa.

Mogenb TMHUY JIEKTPONEPEAAUN.

Yuenuueckuit sxcnepumenm, nabopamopusie pabombot, nPaAKMUKyM.

N3yuenue tpancopmaropa.

HccrenoBanue NepeMEHHOr0 TOKa 4€pe3 MOCIIEN0BATENbHO COCOUHEHHBIE KOHIEHCATOD,
KaTyLIKY W PE3UCTOp.

HaburoieHne 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazZHUMHbIE 60IHbL.

MexaHndeckue BOJHBI, YCIOBHMS HMX pacnpocTpaHeHus. llomepeuHble W HpoAOJIbHBIE
BOJHBL. [lepuon, ckOpoCTs pacnpocTpaHEHUsl M JJIMHA BOJHBI. CBONMCTBA MEXaHUYECKUX BOJIH:
OTpa’keHue, MpejoMiIeHne, MHTephepeHINns U AU PaKIIHSL.

3Byk. CkopocTb 3ByKa. ' poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsa3HEHNE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYy4E€HUs AJIEKTPOMATHUTHBIX BOJH. B3anMHas
OpHEHTaLUsl BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, IMpeJoMJIeHHEe, MOIIpU3aLus,
uHTepPEepeHIUs U U paKIus.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMeHeHHEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIIBI pafnOCBs3U U TeeBUIeHH. Paguonokanus.

DJEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOILEH CPEbl.

TexHuyeckne ycTpoWCTBa M IPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTSHI,
pamap, paauonpuEMHUK, TeEIeBU30p, aHTeHHa, TenepoH, CBU-neub, yibTpa3zBykoBas
JMAarHOCTUKA B TEXHUKE U MEIHULIMHE.

emoncmpavuu.

OO6pazoBaHue 1 pacnpocTpaHeHHe MONePEeYHBIX U MPOAOJIbHBIX BOJIH.

Koneb6momeecs Teo Kak HCTOYHUK 3BYyKa.

3aBUCHUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habnronenne oTpakxeHUs! 1 IPETOMIICHUS] MEXaHMYECKHX BOJIH.

Habmronenue natepdepeHny U 1uHpakiuyd MEXaHUUECKUX BOJIH.

AKyCTHUECKHMI PE3OHAHC.



CBoiicTBa ylbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTOMN
KoJIeOaHUi.

HccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJH:  OTPaXXEHHE, IPEIIOMIICHHE,
nossipusanus, fudpaxuus, tHTephepeHus.

O6HapyxeHue nHOPaKpacHOTO U yIbTPadrOIETOBOTO U3ITYyUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnvie padomvi, RPAKMUKYM.

N3yueHnne napaMeTpoB 3BYKOBOW BOJIHBIL.

N3y4yeHne pacripoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxka.

IIpsimonmHEWHOE pacnpocTpaHEeHUEe CBeTa B OJHOPOAHOU cpene. Jlyu cera. Todeunsii
HCTOYHHK CBETA.

OtpaxeHnue cBera. 3aKOHbI OTpakeHUsi cBeTa. IlocTpoeHue H300pa’keHUH B INIOCKOM
3epkaiie. Cepuueckue 3epkala.

[Ipenomnenue cBera. 3akoHbl IpenoMIIeHHs cBeTa. AOCOIIOTHBIM IMOKa3aTenb
npenaoMiaeHus. OTHOCUTENBbHBIA IMOKa3aTelb IpejomiieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUICHME JUIMH BOJIH IPU MEPEXOAE MOHOXPOMATUYECKOIO CBETA YE€pe3 I'PaHULly pasiela
JBYX ONTHYECKHX CPEL.

Xon nyueii B mpusme. Jucnepceus ceera. ClioxkHBINM cocTaB Oenoro ceeta. L[BerT.

ITonmHOoe BHyTpeHHEe oTpaxkeHHe. [IpeaenbHblii yroi MoJIHOro BHYTPEHHETO OTpaXKEHUSI.

CoOuparonue u pacceuBaromue JaUH3bl. ToHkas nanH3a. DOKYCHOE pacCcTOSHHUE U
OINTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (POKYCHOI'O PACCTOSIHUS TOHKOH cQepruyeckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCHUTEIBHOIO TIOKa3aTels IPEIOMIICHUS.

®opmyiia TOHKOH JIMH3BL. YBEJINYEHUE, 1aBa€MOE JINH30M.

Xox J1y4a, IpouIeIero JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKOH OCH.
[Toctpoenune n300pakeHU TOYKU M OTpe3Ka MPSMOW B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAX.

Ontryeckue npudopsl. Pazpemaromas cnocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. HMHteppepeHuus cBeta. KorepeHTHble MCTOYHMKH. Y CIIOBUSA
HaOJIIOJIeHUs MAaKCUMYMOB M MHMHMMYMOB B HMHTEp(EpPEHLMOHHOW KapTUHE OT [JBYX
KOT€PEHTHBIX HCTOUHUKOB. [IprMepbl Ki1accuuecKuX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. [udpakunoHHas peméTka. YciaoBUe HaAOMIOAEHHUS TIJIABHBIX
MaKCHUMYMOB IIpU MaJ€HUH MOHOXPOMATUYECKOIO CBeTa Ha TU(PPAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKHU, Jyla, IEpUCKOIl,
¢doroannapaT, MHUKPOCKON, NPOCKIMOHHBIA amnmapaT, MPOCBETICHUE ONTUKU, BOJIOKOHHAS
OITHKA, TM(PpaKLIMOHHAS pelIETKa.

emoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeaoMIIeHUs CBETA.

Hab6uoieHne noHoro BHyTpEeHHETo oTpaxkeHusl. Mosiens CBETOBOAA.

HccenenoBanue xo/1a CBETOBBIX MIyYKOB YEpe3 IIIOCKONAPAILIENbHYIO IIIIACTUHY U IPU3MY.

HccnenoBaHue cBOMCTB N300pakeHUH B JINH3AX.

Mopaenu MUKpPOCKOIa, TEJIECKOIA.

Habnronenune natepdepeHIm cBeta.



HaOmroneHue 1BETOB TOHKUX IJIEHOK.

Ha6mronenne nudpakiuu ceera.

W3yuenue nuppakiiiOHHON PEIIETKH.

HaGnronenne nudpakiimuoHHOTO CeKTpa.

HaGnronenne nucnepcnu cBera.

HaGnronenne monsipu3anuu CBETa.

[TpuMeHeHue NOIIPOUAOB AJI U3YUCHUSI MEXaHUUECKUX HaINPSKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

N3mepeHue nokasartesst MpeloMIICHHsI CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOI'O PACCTOSIHMS OT BELIECTBA (HAa IPUMEPE JKUIKUX
JINH3).

N3mepenne pokycHOro pacCTOSIHUS PaCCEUBAIOIIUX JIMH3.

[Tonyuenue n300pakeHUs! B CHCTEME U3 IUIOCKOI0 3€pKaja U JUH3BL.

[Tonyuenue n300pakeHUsI B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue T€1€CKONMYECKUX CUCTEM.

Habmonenne nudpakinuu, nHTepPEpeHIInU U MOIIPU3aLUN CBETA.

N3yuenue nonspuzalum cBeTa, OTPAKEHHOI'O OT IOBEPXHOCTH IUAJIEKTPUKA.

Wzydenue nHTephepeHINH Ta3€PHOT0 U3TYUCHHS Ha ABYX IIETAX.

Habmonenne nucnepcuu.

HaGnronenne u uccnenoBanue UG pakiinoOHHOTO CIEKTpa.

N3mepenne niuHbl CBETOBOM BOJIHBI.

[Tonmyuenue criekTpa U31y4eHHs CBETOAMOA P MOMOILM AU PPAKLIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cClIeIHAIBHON TEOPUU OTHOCUTEJIBHOCTH.

I'paHnIBl TPUMEHUMOCTH KJIACCMYECKOM MexaHuKH. [locTynarsl cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — uHTepBai.  IIpeoOpazoBanus  Jlopenuma.  VYciosue
NpUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalICHHE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBsI3b MacChl C 3HEPrueil U UMITYJIbCOM PEISITUBUCTCKON YaCTUIbl. DHEPrus MOKOs.

TexHuueckre YCTpPOMCTBA M TEXHOJOIMUECKHUE IPOLECCHI: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTEIIN 3apsSyKEHHBIX YaCTHULL.

YdeHn4ecKHil 3KCIIepUMEHT, J1a00opaTopHble pabOThL, MPAKTUKYM.

Omnpenenenue UMITyJIbca U SHEPTUU PENSTUBUCTCKUX YacTull (mo ¢ororpadusM TpeKoB
3apsSYKEHHBIX YAaCTULl B MArHUTHOM T10JIE).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHo-601H0801 Oyanusm.

PaBHOBecHOE TeIUIOBOE W3ydeHUE (M3MydeHHe aOCOJIIOTHO YEpPHOTO Tena). 3aKoH
cmemenus Buna. I'nnoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrUsl U UMITYJILC (POTOHA.

®otoapdext. OnbiThl A. I'. CtoneroBa. 3akonbl ¢ortodddekra. YpaBHeHHEe DUHIITEHHA
st pororddexra. «KpacHast rpanunia» dororddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJEHHE CBeTa HAa aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCOMIIOTHO OTpakarolyto nosepxHocts). Oneitel [1. H. Jlebenesa.



BonnoBeie cBoiictBa yactuil. Bonasl ge bpoiins. J{nuna BonHbl ae bpoitns u pasMepsl
obiactu  JOKamu3aluu  JABWXKYyIIeWcs vacTulbl. KopmycKynspHO-BOJHOBOM — Jyaji3M.
Judpakuys 371eKTPOHOB Ha KPUCTAJIaX.

Crnenuduka nzmepenuit B Mukpomupe. CooTHoueHus Heonpenenénuocteil I'eitizendepra.

TexHuueckue ycTpoWcTBa U TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETP, (OTODJIEMEHT,
(doTonaTUNK, TYHHEIbHBIII MUKPOCKOII, COJTHEUHas 6aTtapes, CBETOIHOI.

Jemoncmpauuu.

®oTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOW TIACTUHOM.

HccnenoBanue 3aK0HOB BHEIIHEro (poToaddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHUS MTOITYIIPOBOJIHUKOB OT OCBEIIEHHOCTH.

Ceeronuof.

ConneuHas G6aTapes.

Yuenuueckuii s3xcnepumenm, nabopamopnvie pabomot, npakmuxKym.

Hccnenosanue potopesucropa.

N3mepenne nocrossHHOM [11anka Ha ocHOBe uccnenoBaHus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMOJL OT HAIIPSKEHUS.

Tema 2. Duzuxa amoma.

OmnbITH 1O UCCIIEeIOBAaHUIO CTpoeHHs aToma. [ImanerapHas monens aroma Pesepdopra.

[Tocrynatel bopa. U3nyuenue u morunomieHue (HOTOHOB MpPU MEPEXO0Je aToMa C OJHOTO
YPOBHS SHEPTUH HA IPYTOM.

Buns! ciektpoB. CHIEKTp ypOBHEW S3HEPTHH aTOMa BOAOPOAA.

CrioHTaHHOE 1 BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlasep.

TexHHueckre YCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CHEKTPAJbHBIA aHaIN3
(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mogenb omnbiTa Pesepdopna.

Halmonenne TMHEHYaThIX CIIEKTPOB.

YCTpolCTBO U ACCTBUE CYETYMKA HOHU3UPYIOLIUX YaCTHULL.

Omnpeznenenne 1IMHBI BOJIHBI JIA3EPHOT0 U3JTyUYEHUS.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npakmuxKym.

Haburonenue mHeiyaToro crexkrpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOrO BOAOPOAA U U3MEPEHUE MOCTOSIHHOM
Pun6epra.

Tema 3. Duzuxka amomHO20 A0PaA U I1EMEHM APHHIX YACMUY,.

Hyxnonnas monens siapa IeiizenOepra—MBanenko. 3apsaa snapa. MaccoBoe 4ucio sapa.
H3otorsl.

PagnoaktuBHOCTH. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA Oera-pacman. ['amma-
H3JIy4eHHUE.

3aKOH paJAMOAaKTUBHOIO pacnajna. PaavoakTuBHblE u30TONBl B Ipupoge. CBoiicTBa
MOHU3HPYIOUIET0 U3ydyeHus. BiusHue panoakTMBHOCTH Ha )KUBbIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlosumerpus.

OHeprus CBSA3U HYKJIOHOB B siipe. SaepHble cuibl. JledekT macchl sipa.

Snepuble peaxkiuu. JlenmeHue u cuHTe3 danep. Saepubie peakTophl. [IpoGrembl
yIpaBIsieMOr0 TEPMOSIEPHOIO CHHTE3a. OKOJIOTMYECKHME AaCHEeKTbl pa3BUTHUS  SAEPHOU
JHEPreTUKHU.

MeTonbl perucTpanyy U UCCIECI0BaHUS JIEMEHTAPHBIX YaCTHULL.



®dyHaaMeHTanbHble B3auMmozeicTBus. bapruonbl, Me30Hbl 1 sentoHsl. [lpencraBienue o
CranpaptHoil Mmonenu. KBapk-rimrooHHas MoJ€Jib aJIpOHOB.

®usnka 3a npenenamu CrannapTHor Moaenu. TéMHas MaTepus U TEMHas SHEPTHUsL.

EnuncTBO u3mueckoil KapTHHBI MUDA.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHl: JO3UMETp, Kamepa Buibcona,
SEPHBI  peakTop, TEPMOSACpHBIH peakTop, aTomMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

HccnenoBanne pagroakTUBHOTO (pOHA C UCIIOIB30BAHUEM JJO3UMETPA.

N3ydenue nornomeHns 0eTa-yacTHIl aTFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M ACTPO(PU3UKH.

Ortanel  pa3BuTHs acTpoHomuu. [lpukinazHoe M MHPOBO33PEHYECKOE 3HAUYEHHE
actpoHoMuH. IIpuMEeHUMOCTh 3aKOHOB (M3UKH M1 OOBACHEHHS MPUPOIBI KOCMHYECKHUX
O00BEKTOB.

Metonbl acTpoHOMUYECKUX HcciienoBaHul. COBpEMEHHbIE ONTHYECKHE TEJIECKOIbI,
paanoTeNecKOnbl, BHeaTMOoc(hepHast acTpOHOMHUSL.

Bun 38é3nH0r0 HeGa. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE JBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuHnast akTUBHOCTb. McTounuk sHepruu ColiHIa v 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIM KJacc —
CBETUMOCTB». 3BE3/1bI INIABHOM MMOCIEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIA
3BE3]] TJIABHOM IIOCJIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. CoBpeMeEHHBbIE
IIPEJICTABJICHNS O IPOUCXOKIEHUH U HBoMonn CoHIa U 3BE€3/1. OTanbl )KU3HU 3BE3].

Muineunsiii [1yTe — Hama [Manaktuka. [lonoxenue u nemxenune Connina B ['anaktuke. Tunbt
rajgakTuk. Paguoranaktuky u kBasapsl. UEpHBIE IBIPHI B iApax IAJIAKTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH Xa66ma. Pazberanme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsle npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HabGmonenust 3B&3gHoro Heba  HEBOOPYKEHHBIM  TIJJa30M € HCIOJb30BAHHEM
KOMITBIOTEPHBIX TPUIIOKEHUH ISl OmpelesieHus IOJIOKEeHUsT HeOeCHBIX OO0BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MoJIyIIapus U ipKue 3BE3/IbI.

HaGmonenus B Teneckomn JIyHbl, IaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHH.

Pu3nyecKuili IPaKTHKYM.

Crioco6s! u3mMepenus: (pU3NUecKuX BETUYHH C UCHOIb30BAHUEM aHAIOTOBBIX M ITU(PPOBIX
U3MEPUTENBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH  M3MepeHui  ¢usnueckux BeauuuH. OlleHKa T'paHHULl
ITOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHH, WCCICIOBAHUM 3aBUCUMOCTEH  (U3MUECKHUX
BEJIMYUH, MpOBEpKa MPEIJIOKEHHBIX TUMOTe3 (BhIOOp M3 paboOT, ONMMCAHHBIX B TEMaTHYECKUX
paznenax « Y4eHU4YeCKUH IKCIePUMEHT, JJa00paTOpHbIE paOOTHI, MPAKTHKYM)).

O0o001maruee NnOBTOpeHue.

O6oOmenne ©  cUcTeMaTH3alMs  COAEpXKAaHMUS — pas3lenoB  Kypca «MexaHHKay,
«MonexymsipHasi (U3MKa U TEPMOAMHAMHUKAY, «DJIEKTpoAnHAMHUKay, «KoneGaHUs M BOIHBI»,



«OCHOBBI CHENMANBHOW TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas ¢usmka», «DJIeMEHTHI
aCTPOHOMUH U aCTPODUZUKI».

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJOTMYECKOW, COLMAIBHON |
TUYECKON cdepax JesATeNIbHOCTH YeJIOBeKa, poJib U MECTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAy4YHOM KAapTUHE MHUpPA, 3HAYEHHE ONHUCATEIbHOW, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENFHON U MPOTHOCTUYECKON (GyHKIUIN HU3NUECKOM TeopuH, poJib PU3NUECKON Teopuu
B (hOpMHpPOBAHUM TIPEICTaBICHUN O (U3MUECKONW KapTUHE MHUPA, MECTO (PU3UUECKOU KapTHUHBI
MHpa B 00IIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3U.

N3yuenue kypca ¢usuku yriy0ia€HHOro ypoBHs B 11 kiacce ocyliecTBiaseTcss ¢ yuéToM
COZIEpP)KAaTENBHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

Mescnpeomemnoie ROHAMUA,CEAZAHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4dHbIi (akT, rumoresa, ¢u3Mdyeckas BeIHMYMHA, 3aKOH, TEOpHs, HaOII0JeHHe,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEb, U3MEPEHUE, TOIPEUTHOCTH U3MEPEHUN, U3MEPUTEIIbHbBIE
npuOopsl, I poBas 1adbopaTopusi.

Mamemamuka: penieHre CUCTEMbl YpaBHEHHU. TpUronoMmerpuueckue QyHKIHUU: CUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXJIECTBO. Bekropsl M ux
IPOEKIIMU Ha OCH KOOPAWHAT, CJIOKEHHE BEKTOpOB. [IpoM3BOAHBIE 3JIEMEHTAPHBIX (YHKIHM.
[IpusHaku nogo0ust TPEyroabHUKOB, ONPEAeIEHUE IIOIAIHN INTOCKUX (GUryp u oobéma Tell.

Buonozua: snextpuueckue sBIECHUS B JKUBOM MpUpOAE, KojeOaTelnbHblEe ABUKEHUS B
KUBOM  NPUPOAE,  DKOJOTMYECKME  PUCKM  IPU  NPOU3BOACTBE  3BJIEKTPOIHEPIHH,
JJIEKTPOMAarHUTHOE 3arps3HEHHUE OKpPYXKAloLled Cpeabl, YJIbTPa3BYKOBAas JIMarHOCTHKA B
MEIMIIMHE, ONTUYECKHE SIBJICHUS B )KMUBOU IIPUPOJIE.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTANIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pPa30BaHMS KPUCTAITNIECKON PEIETKH, CIIEKTPATIbHBIN aHAIIN3.

T'eozpagpua: MarHUTHBIE TIONMIOCA 3€MITH, 3aJIeKH MarHUTHBIX PyH, GoTochEMKa 3eMHOMI
MMOBEPXHOCTH, cericmorpad.

Texnonozus: NpUMEHEHNE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMarHUTOB, 3JIEKTPOBUTATEh
SxoOu, reHepaTOp NEPEMEHHOTrO TOKAa, WHIAYKIMOHHAs I1€4Yb, JIMHUU 3JIEKTpoIlepenady,
IEKTPOJIBUraTeNlb, padap, paJuoNpUEMHMK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3ByKOBasi JUAarHOCTHKa B TEXHUKE, MPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKAa,
coJiHeuHas OaTtapes, CIyTHUKOBBIE TPUEMHUKH, SE€pHAs SHEPreTUKa U IKOJIOTHYECKUE aCIeKThI
€€ pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOI'PAMMLBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHUS yueOHOro npeamera «dusmkay JOMKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcsi pyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEN
MO3ULUEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTALMH, TO3UTUBHBIX BHYTPEHHHX
yOSKIEHNH, COOTBETCTBYIOIIMX TPAAMIMOHHBIM I[€HHOCTSIM  POCCHICKOrO  OOINEeCTBa,
paciIupeHre )XKMU3HEHHOI'0 OIbITa W OMNbITa NEATENbHOCTH B IPOLECCE peaau3allii OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHOM J€ATENbHOCTH, B TOM YHCIIE B YaCTH:

rPakKIaHCKOr0 BOCIIUTAHUSA:

e CchOpPMHPOBAHHOCTh TPAKIAHCKOM MO3MIUM O00ydarolerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT0 YJICHa POCCUICKOro 00ILECTBa;

® [IPUHATHE TPAIUIMOHHBIX OOIIEYEIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUYECKUX
[ICHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECaX I'PakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYIIPaBICHUU B 00pa30BaTEIbHOIN OpraHu3aluu;

e yMEHHE B3aUMOJEWCTBOBATh C COLUAJIbHBIMH HHCTUTYTAaMU B COOTBETCTBHUH C HX
GYHKIUSAMH U Ha3HAUYEHHEM

® TOTOBHOCTb K T'YMaHMTApHOH U BOJIOHTEPCKOU NEATEIBHOCTH.

NATPHUOTHYECKOI0 BOCIIUTAHMS:

e chopMHPOBAaHHOCTh POCCHICKON TpakIaHCKON MICHTUIHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOLIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSAM POCCHUICKHUX
yu€HBIX B 00J1aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

e chopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, SITUYECKOT O TOBECHHUS,;

® CIOCOOHOCTh  OIEHMBaThb CUTyallUI0 M IPUHUMATh OCO3HaHHBIE  PELICHMUS,
OPUEHTUPYSCh Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIEeATETbHOCTH YYEHOI 0,

® OCO3HAHME JIMYHOI'O BKJaJa B IOCTPOEHHE YCTOWYMBOIO OyayILEro.

ICTETHYECKOI0 BOCIIMTAHMA:

® HCTETUYECKOE OTHOUIEHHME K MHUpPY, BKJIOYAs HCTETHMKY HAy4HOro0 TBOPYECTBA,

npucymiero Gpu3n4yeckoi Hayke.
TPYAOBOIr0 BOCIIMTAHUS:

e UHTEpeC K pa3iMuHbIM chepaM HpodecCHOHATIBHON [eATeNIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, yMEHUE COBEPILATh OCO3HAHHBIN BBIOOD OynyIien
npo¢eccuu U pearn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE [IJIaHbI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHMUIO B 00JacCTH (PU3UKH
Ha MPOTSKEHUH BCEH KU3HMU.

IKO0JIOTMYECKOr0 BOCIIMTAHUS:

e cHOopMHPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpBI, OCO3HAHUE TJI00AJBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIeM;

® IUIAHMPOBAHUE U OCYLIECTBJIICHUE ICHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE 3HAHUS
LEeJIeH YCTOMYUBOrO pa3BUTHUS 4EJIOBEYECTBA;



pacliMpeHue OIbITa JEATEJIbHOCTH HKOJOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
MMEIOIIMXCSl 3HAHUM 110 (PU3HKE.

IHEHHOCTH HAYYHOI'O MO3HAHHUA:

cOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUECKON HAYKH,
OCO3HAHUE IICHHOCTH HAyYHOW JeSATCIIbHOCTH, TOTOBHOCTh B IMPOIIECCE H3YYCHUS
(GU3NKH ~ OCYIICCTBIATH  MPOCKTHYD M HCCJICIOBATCILCKYIO  JICSATEIBLHOCTD
WHVUBUIYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe el CTBUS
Bba3oBble Jornueckue 1eMCTBHA:

CaMOCTOSITENILHO (POPMYIUPOBATh M aKTyaJM3UpPOBATh MpOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh LENH AEATEIbHOCTH, 3a4aBaTh IapaMeTPbl U KPUTEPUH UX JOCTHKCHHUS,;
BBISIBJIATh 3aKOHOMEPHOCTM M IPOTHBOPEUUS B PACCMATPUBAEMBIX (PU3HYECKUX
SBJICHUSAX;

pa3pabaTeiBaTh IUIAH pelIeHUs MpoOieMbl C y4€TOM aHalu3a HMMEIOIIUXCS
MaTepHAIBHBIX 1 HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIAM,
OLICHUBATh PUCKHU MOCIEICTBUM €ATEIbHOCTH;

KOOP/JAMHUPOBATh U BBINOJHATH PAabOTy B YCIOBHUSIX PEAJbHOTO, BUPTYyaJIbHOTO U
KOMOWHHUPOBAHHOT'O B3aUMOJIEH CTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIICHHE IIPU PELICHUH KU3HEHHBIX IPOOIIeM.

Bba3oBble uccaea0BaTedbCKHE AeiiCTBHS .

BJIa/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHITUAMU U METOaMU (U3NYECKOM
HaYKH;

BJIaJIeTh HaBBIKAMU Y4eOHO-MCCIIEIOBATENbCKOW M MPOEKTHOM JAESITeNbHOCTH B
obsnacT (U3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOATENbHOMY IIOMCKY
METO/OB pelIeHus 3ahad (U3MUECKOrOo COJEp)KaHUs, NPUMEHEHUIO pPa3IMYHBIX
METO/10B NTO3HAHMUS;

BJIaJIETh BUJIAMU JIESTEIbHOCTH IO MOJTYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEpIpeTalui,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX CUTYallUsIX, B TOM YHUCIIE IPU
CO3/IaHUU Y4EOHBIX TPOEKTOB B 001aCTH (PU3HKY;

BBISBJISITH MPUYMHHO-CJIEJCTBEHHbIE CBA3M M aKTyaJM3UpOBaTh 3ajiauy, BBIABUIaTh
rurnoTe’y €& pemeHus, HaxOoAWTh apryMeHThl M JI0Ka3aTeNbCTBA  CBOMX
YTIBEP)KACHUH, 3a/1aBaTh MapaMETPbl U KPUTEPHH PELLICHUS;

aHAJIM3UPOBATh IIOJIyUEHHBIE B XOJE pEIICHUs 3aJa4dl pe3yJsIbTaThl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (pOpMyIMpOBaTH COOCTBEHHBIE 3a]aul B 00Pa30BaTEIbHOM AeATEIbHOCTH, B
TOM YHCJIE IPU U3YUCHUH (DU3HKMY;

JaBaTh OL[EHKY HOBBIM CUTYAaIlUsIM, OIIEHUBATh MPHOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKe B MPAKTUYECKYIO 00J1aCTh )KU3HEACSITEIbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;



BBIABUT'aTbh HOBBIC UJCU, ITPEAJIAraTb OPUTUHAJIBHBIC TOAXOAbI U PCIICHUA
CTaBUTH HpO6HCMLI H 3aa4u, JOITyCKAarOMIKUEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ unpopmanueii:

BIAJICTh HAaBbIKAMU TMOJy4YeHUss HWHopMmanuu (QU3UIECKOTO COAEp)KAHUS U3
HMCTOYHHUKOB pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYINECTBIATh IIOWCK, aHaJM3,
CHUCTEMATH3AIMI0 W HMHTEPIPETAIMI0 HWHPOPMAlMK pa3JIMYHBIX BHUIAOB U (hopm
MIPEICTABIICHNUS,

OIICHMBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

UCIONh30BaTh CPEACTBA MH()DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEelIEHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIlMOHHBIX 3a/Jad C
co0mtoieHneM  TpeOOBaHUU  JPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH, T'UT'HEHBI,
pecypcocOepexeHus, MPAaBOBBIX W JTHYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COAEpKAHUS B PA3NUUYHBIX (opMaTax C Yy4ETOM
Ha3HavYeHHWs WH(OpPMAIMU W 1ENeBOW ayJIUTOPHH, BHIOMpAs ONTHUMalbHYIO (Gopmy
MPEICTABJICHUS U BU3yaJIU3aIUH.

KOMMYHI/IKaTI/[BHbIe YHuBepcCajJbHbIC y‘leﬁﬂble JeHCTBUA:

OCYIIECTBIISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU e TEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKH KOH(PIUKTHBIX CUTYallui U CMT4aTh KOH(IUKTHI,
pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIB30BAHHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHHON M UHIUBUyaJIbHOU PabOThI;
BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0r0 YJIEHA KOJUIEKTUBA;

IIPUHUMATh L[€JIM COBMECTHOM JESATEIbHOCTH, OPraHHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISITh IUIAH JIEUCTBUM, pacnpenessiTh poJid C
y4€TOM MHEHUH Yy9aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh Ka4eCTBO CBOEro BKJIAJa M KaXKJOr0 ydacTHHKAa KOMaHJIbI B OOIIMH
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

MPEJIaraTb HOBBIE MPOEKTHI, OUEHUBATh UJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B PA3JIMYHBIX CHUTYaLUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaXkeHue, ObITh MHUIIHATHBHBIM.

Pel"y.]'[ﬂTHBl—[bIe YHuBEpPCAJIbHBIC yqeﬁm)le JeHCTBUA
CaMOOPFaHI/BaHI/Iﬂ:

CaMOCTOSITEIIbHO OCYIIECTBJISATh MO3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTH (PU3UKH U
aCTPOHOMHH, BBISIBJISTH IPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTaBJISITh IJIAH PELleHUs] pacu€THBIX U KaU€CTBEHHBIX 3aJ1ay, IJIaH
BBITIOJTHEHUS MPAKTUYECKONW pabOThl C y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEN M MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacummpATh paMKH Y4€OHOT O MpeaAMeTa Ha OCHOBE JIMYHBIX MTPE/T OUYTECHUH;

JIeNaTh OCO3HAHHBIN BBIOOP, ApTryMEHTUPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;



croco0cTBOBaTh (OPMUPOBAHUIO U NPOSBICHUIO JpyIuLUU B o0nacTu (U3HKH,
MIOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’lb, IMOIMOHAIbHBIN HHTEJIEeKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTb, OLICHUBATD
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJIETh HaBBIKAMM I103HABATEJIbHOW pEQIEKCHMM KaK OCO3HAHUS COBEpIIAeMbIX
JIEICTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BATh MPUEMBI pepyIeKCHH [T OLIEHKH CUTYalluH, BHIOOPA BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIIEHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX IPH aHAJIN3€E Pe3yJIbTaTOB JAESITEIbHOCTH;
MPUHUMATE ceOsl, MOHUMas CBOM HEOCTaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU AHAJIU3€E PE3YJIbTaTOB AESITEIbHOCTH;
IPU3HABaTh CBOE IPABO U IPABO IPYIHX HA OLIMOKU.

B nponecce nocTHKEHUS JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS NMPOrpaMMbl MO (PU3UKE IS
YPOBHS CpeAHEro o01ero oopa3zoBaHus y o0y4arolXcsi COBEPIIEHCTBYETCSl 3MOLIMOHAIbHbBIN
MHTEJUIEKT, ITpeIoaraloumii copMUpoBaHHOCTb:

CaMOCO3HAHUS, BKJIOYAIOUIETO CIIOCOOHOCTh IIOHUMATh CBOE HMOI[MOHAIBHOE
COCTOSIHUE, BUJCTh HAIPABICHHS PA3BUTHS COOCTBEHHOH ASMOIMOHAIBHOW CQephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOpEryJIMPOBaHUsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  YMEHHE  NPHUHUMAThH
OTBETCTBEHHOCTh 32  CBOE TIOBEACHHME, CIOCOOHOCTh  aJanTHpPOBATBCI K
MOITMOHAILHBIM U3MCHCHUSM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTH)KCHHIO LEIH U yCIexy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHHE JIeHCTBOBATH, UCXOS M3 CBOUX BO3MOKHOCTEH;
IMIIATHH, BKITFOYAOIIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSHUE JIPYTHX,
VUHTBIBATH €r0 MPH OCYIICCTBJICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEePEIKUBAHMIO;

COITMATIbHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMU JFOABMH, 3200TUTHCS, IPOSBIISITE HHTEPEC U Pa3peiaTh KOHPIUKTHI.

[MPEAMETHBIE PE3VJIbTATbI

K xonny obyuenust B 10 knacce npeaMeTHble pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUYaIOIIUXCS YMEHUMN:

[NOHUMAaTh poJib (UMK B HSKOHOMUYECKOW, TEXHOJIOTMYECKOH, 3KOJIOrMYecKoi,
COLIMAJIFHOM U 3TUYECKOH cdepax IesTelbHOCTH YeJIOBeKa, pOJib U MECTO (U3UKH B
COBpPEMEHHOM HAay4YHOU KapTUHE MUpa, 3HAYCHUE oI CaTeIbHOM,
CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIbHON M NPOTHOCTUYECKOW (PyHKIUH (uznyeckoi
TEOPUU — MEXAHHKH, MOJIEKYJISIpHOH (UMUK U TEPMOAMHAMUKH, POJIb (PU3HUECKOMH
TEOpUH B POPMUPOBAHUY MPEACTABIECHUN O (PU3NUECKON KapTHHE MHUPA;

pa3nuyaTh YCJIOBUS NPUMEHHUMOCTH Mojeied (HU3MYEeCKUX Tel M IPOIecCOB
(s1ByIEHUI): MHEpLUAIbHAs CUCTEMAa OTCYETa, aOCOIOTHO TBEPOE TENO, MaTEpHAJIbHAS
TOYKAa, PaBHOYCKOPEHHOE JBHXKEHHE, CBOOOIHOE TMaJeHHEe, a0COIIOTHO YIpyras
nedopmarusi, abCOMOTHO YIpyroe U abCOMIOTHO HEYNPYroe CTOJIKHOBEHHsSI, MOJEIN



rasa, >KHJKOCTH W TBEPAOro (KpUCTAJUIMYECKOrO) Teja, UJIaJbHbIM ra3, TOYeuYHbII
3apsifl, OQHOPOAHOE JIEKTPUUECKOE MOJIE;

pa3nuyaTh YCJIOBUs (TpaHUIlBl, OOJIACTH) NPUMEHHUMOCTH (PHU3NYECKHX 3aKOHOB,
IIOHUMAaTh BceoOIMH XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OrPaHHUYEHHOCTh
MCIO0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXaHWYECKHE IPOLECChl W SBJIEHUS, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTb MEXAHUYECKOIO
JBYOKEHUS, (OpMYJIbl KMHEMAaTUKU DPAaBHOYCKOPEHHOTO JBUKEHHUS, MPeoOpa3oBaHMs
lamunes nns ckopocT M IepeMelleHus, 3akoHbl  HproToHa, NpuHIUI
OTHOCHUTEIBHOCTH ['anmmes, 3aKOH BCEMHPHOI'O TATOTEHUS, 3aKOHbl COXPaHEHUS
UMIyJbCca M MEXaHHYECKOW OHHEpruH, CBA3b pPabOTbl CHIBI C H3MEHEHHEM
MEXaHUYECKOW HSHEpPruH, YCJIOBHMsSI paBHOBecHs TBEPAOro Tena), IMPH ITOM
HCIOJIb30BaTh ~ MATEMAaTUYECKOE  BBIPAKEHHME  3aKOHOB,  yKa3blBaTb  YCJIOBUS
MPUMEHUMOCTU (U3NYECKUX 3aKOHOB: NMpeoOpa3oBaHuii ['anunes, BTOPOro M TPETHEro
3aKOHOB HBpIOTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCA U MEXaHUYECKON 3HEpPruu, 3aKOHa
BCEMUPHOTO TATOTEHNUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOILIECCH U SBIEHUS, UCIONIB3YS OCHOBHBIE
nonoxkeHuss MKT u 3akoHBl MOJEKYJIsIpHOM (U3MKH M TEPMOJUHAMUKH (CBS3b
JIaBJICHUS UJ€aJbHOr0 r'a3a Co CpeHENd KMHETUYECKOM SHEPruel TEenjoBOro ABUKEHUS
U KOHIIEHTpAallMe ero MOJIEeKyJ, CBsI3b TEMIIEpaTypbl BELIECTBA CO CpeAHEH
KMHETUYECKOM SHEprueil TemsjaoBOro JBM)XKEHHMS €ro 4YacTull, CBs3b JaBJICHUS
UJEAIbHOIO0 Ta3a C KOHIIEHTpallMel MOJIEKYJl M €ro TeMIlepaTypoH, ypaBHEHUE
Menneneesa—Kianeiipona, nepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
HEPrMM B TEIUJIOBBIX IIpoleccax), NpU 3TOM MCIOJIb30BAaTh MaTEMaTHYECKOE
BBIPAJKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHMS IPUMEHUMOCTH ypaBHEHUs MeHneneeBa—
Kunaneitpona;

aHANM3UPOBATh M OOBICHATH DJCKTPUYECKUE SIBJICHHS, WCIOJNB3YS OCHOBHBIC
MOJIO’KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKY (3aKOH COXpaHEHHS 3JIEKTPUUYECKOro 3apsja,
3ak0oH  KynoHa, NOTEHIMAIBHOCTh  DJIEKTPOCTATUYECKOrO  IOJs,  IPUHIUI
CYIIEPIIO3ULHN JJIEKTPUYECKUX IOJIEH, IIPH 3TOM YKa3blBasl YCIOBHUS IPUMEHUMOCTH
3akoHa KyioHa, a Takke NpaKTUYECKH Ba)KHbIE€ COOTHOIIEHHSA: 3aKOHbI Oma Juis
y4acTKa LEeNU U U1 3aMKHYTOM 2JIEKTPUYECKOH 1enu, 3aKkoH J[koynsa—JIeHna, npasuia
Kupxroda, 3axonsr @apanes A1 31€KTPOIN3a);

OMHUCHIBATh (PU3UYECKUE MPOIECCHl U SIBICHUS, UCIIOJb3Ys BEJMYUHBL: MepeMeleHHeE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Jla U CUCTEMBbI TEJl, CUJla, MOMEHT CHUJIbl, JaBJICHUE,
NOTEHIMANbHAs DHEPrusi, KMHETUYEeCKas JHEpPrus, MeXxaHWdeckas sHeprus, padora
CUJIBI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUja TKECTH, CUJa YHOPYrOCTH, CUJia
TPEHUs, MOIIIHOCTbh, SHEPTHUsl B3aUMOICHCTBUS Tena ¢ 3eMII€l BOIM3M e€ MOBEPXHOCTH,
SHeprust ympyrou naepopManuu NpPYKHUHBI, KOJIMYECTBO TEIJIOThL, aOCOIIOTHAs
TeMmreparypa Teja, paboTa B TEPMOJMHAMHMKE, BHYTPEHHSS SHEPrusi HICalIbHOrO
OJTHOATOMHOI'0 Tra3a, paboTa HAeaJbHOr0 Ta3a, OTHOCHUTEJIbHAsl BIAKHOCTH BO3/AYXa,
KIIZI waeanibHOro TEMJIOBOrO MABUIATEINSA; SJIEKTPUUYECKOE TOJIE, HANPsHKEHHOCTH
IEKTPUYECKOr 0 MOJIs, HANPSHKEHHOCTh IMOJS TOYEYHOIO 3apsiia WM 3apsyKEHHOI'O
niapa B BaKyyme U B JAMAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOIO MO, Pa3HOCTb
MOTCHIIMAJIOB, JJIEKTPOJABMKYIIAS CUJIA, CHJIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKa,
UIEKTPUYECKass EMKOCTh IUIOCKOIO KOHJIEHCATOPa, COMPOTUBIICHUE ydacTKa LEMHU C



MOCJIEOBATEIbHBIM U [apajuIebHbIM  COEJWHEHUEM  PE3UCTOPOB,  SHEPrus
AIEKTPHUYECKOr O MOJISI KOHJIEHCATOpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHHUS (PU3UYECKUX SIBJICHUH: MEXaHUYECKOE
JIBWJKEHUE, TEIUIOBOE JIBM)KECHME 4YacTUI[ BEIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKO€ NBIXKeHUE, TuPy3usi, uCapeHue, KUIeHne U KOHASHC CAIlHsl, TIaBJIeHHe
U KpUCTAJIM3alus, HANpPaBIEHHOCTb  TEIUIONEpPENauu,  NIEKTpU3alusg  Ted,
AKBUIIOTEHLIMAJIbHOCTD IOBEPXHOCTH 3apsKEHHOIO TPOBOAHMKA;

MPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOM (PU3MUECKON BENUYUHBI OT JAPYroil C
UCIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH, NPH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCHpOBaTh Pe3yibTAaThl MOJYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BETUYHMH B BUJC
rpa¢uKkoB ¢ y4€roM aOCONIOTHBIX IMOTPEHIHOCTEH H3MEpeHUM, AeNaTh BBIBOIBI I10
pe3yibTaTaM UCCIIEOBAaHHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs] (PU3MYECKUX BEJIMYMH, MPU 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJ H3MEPEHUs, OLICHUBaThb aOCOJIOTHBIE M OTHOCUTEJIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTh  OMNBITBI MO MPOBEPKE MPEAJIOKEHHOM TUIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT,  CcOOHUpaTh  AKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  aHaJH3UPOBATh
MIOJIyYEHHbIE PE3YJIbTATHI U JI€JIaTh BHIBOJ O CTATyCE MPEIJI0AKEHHON TUIIOTE3bL;
co0o1aTh npaBuiia 0€30MaCHOr0 TPyAa NMPH MPOBEAEHUM HMCCIEIOBAaHUN B pamMKax
y4eOHOro SKCIEPUMEHTa, MPAaKTUKyMa U y4eOHO-MCCIEeI0BATEeIbCKON M MPOEKTHON
JEeSITEIbHOCTH C HCIIOJIb30BAHUEM M3MEPUTEIIbHBIX YCTPOHCTB U J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiaTh pacuy€THBIE 3aJa4yd C SIBHO 3aJaHHOW M HESBHO 3aJlaHHON (usmueckoit
MOJIENbIO: HAa OCHOBAHHWH AaHaM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (DU3UUYECKOM
MOJIENM, OTBevaromell TpeOOoBaHMAM 3a/Jadyd, NPUMEHATh (HOPMYJIBI, 3aKOHHI,
3aKOHOMEPHOCTH W  TOCTyJaThl (U3MYECKHX TEOPHH TpPH  HUCIOJIB30BAHUH
MaTEMaTUYECKUX METOAOB pEUICHMs 3ahad, MIPOBOAUTH pacuéTbl Ha OCHOBAHMHM
UMEIOIIMXCSA JIaHHBIX, AHAJIU3UPOBATh pPE3YyJbTaTbl M KOPPEKTUPOBATh METOJbI
pelIeHus ¢ y4ETOM MOITYYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIE 3a/1auu, TpeOyolue NPUMEHEHHs 3HaHUI U3 Pa3HbIX pa3JeioB
Kypca (U3MKH, a TaKKe HHTErpallid 3HAHUW M3 JAPYTruX IMPEIMETOB €CTECTBEHHO-
HAay4YHOI'0 LMKJA: BBICTPAaUBATH JIOTMUECKYIO LIEMOYKY pacCyKIE€HUH C OINopod Ha
M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHS,

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPHHIIMIIOB pabOThI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
MPUBOAUTH MPUMEPBI BKJIa/1a POCCUICKUX U 3apyOexHBIX YIEHBIX -(DU3UKOB B pa3BUTHE
HAayKH, B OOBSCHEHHE IMPOLECCOB OKPYXKAIOMIEr0 MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJOTHIA;

aHAJIM3UPOBATh M  OLEHUBATh IOCJEACTBHS OBITOBOM M  IPOU3BOJICTBEHHOMN
JEeSITEIbHOCTH 4YeJIOBeKa, CBSA3aHHOM C (U3WYECKMMHU IpoleccaMH, C TO3UIUN
9KOJIOTMYECKOU 0€30I1acHOCTH, MpEACTaBICHUI 0 panMoOHaIbHOM
MPUPOJIONONB30BAHUM, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUM HayKu H
TEXHOJIOTUH JJIsl TalTbHEUIIIEr0 pa3BUTHS YEJIOBEYECKOro 00IIecTBa;

MPUMEHATH Pa3IMnYHbIE CITOCOOBI paboTh! ¢ HHpOpManuel GU3NIECKOTO COACPKAHUS C
UCIOJb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOIMH, TMpU  3TOM



UCIIOJIb30BaTh ~ COBPEMEHHblE  MH(MOPMALMOHHBIE  TEXHOJOIMHM Il  ITOMCKA,
nepepaboOTKU UM OPeabsABICHUS Yy4yeOHOW M HaydyHO-TOMYJSIpHOW UH(opManuu,
CTPYKTYpPUPOBAaHUS M MHTEpHpeTaluud HHPOPMALMM, HOIYYEHHOH M3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOJydaeMylo HH(OPMAIUIO U OLIEHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHMM, TaK W Ha OCHOBE aHalIM3a
MCTOYHHMKA HH(POPMALIHH;

IPOSIBJIAITH OPraHU3allMOHHBIE U I103HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO
npuoOpeTeHHsl HOBBIX 3HAHMKW B MPOIECCE BBIMOMHEHHS NPOCKTHBIX M Yy4eOHO-
UCCIIE0BATENbCKUX padoT;

paboTaTh B TpyNIe ¢ UCHOJHEHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpYIIbl, palUOHAIBHO paCIpeNeNsiTh AeATeIbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OI[EHUBATh BKJAJ KaXJIOr0 U3 YYaCTHUKOB T'PYIIIBI B PELICHHE
paccMaTpuBaeMoil poOieMsl;

IpOSBJISITH MOTHBALMIO K Oyaymed 1npodecCHOHANbHOW — AESTENbHOCTH IO
CHEIHUATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPous.

K xonuy obyuenus BII knacce npeaMeTHbIe pe3ylbTaThl HAa YriIyOJIEHHOM YpOBHE JIOJIKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUYaOIIUXCS YMEHUMN:

MOHUMATh pPOJIb (U3UKM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOM, COIUAIBLHOU U
TUYECKON cdepax NeATeIbHOCTH 4YeJIOBEeKa, pOJib U MECTO (PU3MKK B COBpPEMEHHOU
Hay4YHOM KapTHHE MUPA, POJIb CTPOHOMHH B NMPAKTHUUECKOU /1€ TEIbHOCTH YEIOBEKa U
JajbHEMIIeM  HAay4YHO-TEXHHYECKOM  DPa3BUTHUH, 3HAUYEHHUE  OMNHUCATEJIbHOM,
CHUCTEMaTU3UPYIOIIeH, OOBSICHUTEIBPHON M NMPOTHOCTUYECKOW (PyHKIUN ¢uzndeckoi
TEOPUU — DIIEKTPOJUHAMHUKH, CIIEHUATBHON TEOPHUH OTHOCHUTEIBbHOCTH, KBaHTOBOM
¢bu3uku, posb GU3NYecKol Teopuu B (HOPMHPOBAHUM MPEACTaBICHUNA O (U3NUECKON
KapTHUHE MHpa, MECTO (PU3MUecKOil KapTHHBI MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX MIPEICTaBICHUN O IPUPOJE;

pa3nuyaTh YCJIOBUS NPUMEHMMOCTH Mofened (QHU3MYecKuX Tel U IpPOLEecCoB
(sBJIEHUIT): ONHOPOAHOE DJEKTPUUECKOE U  OJHOPOAHOE MAarHUTHOE IOJI,
rapMOHHUYECKHE KOleOaHus, MaTEeMAaTUYECKUH MAasATHUK, WICAJIbHBIA IPYKUHHBINA
MasiITHUK, TApPMOHMYECKHE BOJIHBI, HJ1€aIbHBIN K0JIEOAaTEIbHbIH KOHTYp, TOHKAs JIMH3A,
MojieNiel aTOMa, aTOMHOT O Siipa ¥ KBAHTOBOW MOJIEJIN CBETA;

pa3nuyaTh YyciOBUs (TpaHUIlBl, O0JIACTH) HPUMEHMMOCTH (U3MYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIMU XapakTep (yHAaMEHTANIbHBIX 3aKOHOB M OTrPaHUYEHHOCTH
MCIO0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIC MPOLECCHl W SBIEHUS, HCIOJB3Ys
OCHOBHBIE IIOJIOKEHHUSI W 3aKOHBl JJIEKTPOJAMHAMUKM U CHEIHaJIbHONH TEOpPHH
OTHOCHUTEJILHOCTH (3aKOH COXpaHEHHUS AIEKTPUUECKOro 3apsja, cuia Ammepa, cuia
Jlopennia, 3aKOH 3JIGKTPOMarHMTHOM WHAyKUMM, npaBwio Jlenma, cBsazp OJ(C
CAaMOMHAYKIIMHM B 3JIEMEHTE JJIEKTPUUECKON IIE€MH CO CKOPOCTbIO M3MEHEHMs CUIIbI
TOKa, IOCTYJIaThl CIIEIMAIbHON TEOPUN OTHOCUTEIILHOCTH DUHIITEIHA);
aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJIECHUS, UCIOIb3Ys MOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHEe DiHINTeiHA 111 (oTtodddekra, mepBblii U BTOPOH
noctynatel bopa, mpuHUKI cooTHOLIEHUST HeonpeaenéHHocTel I 'eiizendepra, 3aKOHbI
COXpaHEHUs 3apsAA0BOr0 U MAacCOBOTO YMCET M DHEPTUU B SICPHBIX PEaKIUsAX, 3aKOH
pPaOaKTUBHOTO Pacraja);



OINUCHIBATh (PU3UYECKUE MPOLIECCHI U SBJIECHUS, UCIOJb3Ys BEIUUNHBI: HAIPSDKEHHOCTh
AJIEKTPUYECKOr0  MOJsl, MOTEHUHAd  IEKTPOCTaTHYECKOro  MOJsl,  Pa3sHOCTh
MOTEHI[MAJIOB, 3JEKTPOABMKYLIAs CUJIAa, MHAYKLUHMS MAarHUTHOTO I0JI, MarHUTHBIN
[OTOK, cuja Ammepa, UHAYKTUBHOCTb, S3JIEKTPOABMXKYLIAs CHJIAa CaMOMHIYKIIUH,
SHEPrusl MAarHUTHOT'O TOJISl TPOBOJAHHUKA C TOKOM, PENSATUBUCTCKUN HMMITYNbC, MOJHAS
SHEPrusi, JHEPrus MOKOsI CBOOOTHON YaCTUIIBI, SHEPIUsl U UMIYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apsijl siipa, SHEPTUsl CBA3U SAPa;

OOBSCHATHL OCOOEHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHHUM: 3JIEKTPOMAarHUTHAas
WHAYKIHS, CAMOMHAYKIIMS, pe30HaHC, MHTephepeHlIus BOJIH, AU(paKius, AUCIIEPCHs,
MOJIHOE BHYTPEHHEE OoTpakeHHue, GoTtodnektpuieckuit apdext (dhorodrddekr), anbda-
u Oera-pacmaabl  sAaep, TaMMa-u3iIydeHue sjaep, (usnueckue  MPUHIIMIIBI
CTHEKTPaJIbHOrO aHajM3a 1 paboThI Ja3epa;

OIpeneNaTh HalpaBiIeHUE WHIAYKIMM MarHUTHOIO IOJISI IPOBOJHUKA C TOKOM, CHUJIbI
Awmnepa u cuibl JlopeHna;

CTPOUTHb H300pa)KEHUE, CO3[JaBaeMoOe IIJIOCKUM 3EpKaJioM, TOHKOM JMH30H, H
PAacCYUTHIBATD €r0 XapaKTEePUCTUKH;

[IPUMEHSATh OCHOBOIIOJIATaIOIINE ACTPOHOMUUYECKUE MOHSATUS, TEOPUU U 3aKOHBI JJIs
aHanmmM3a M OOBsICHEHHS (PU3MUECKUX IMPOLECCOB, MPOUCXOASIIIMX B 3BE3AAX, B
3BE3HBIX CHUCTEMaX, B MEKTalaKTUYeCKOM cpeae; IBUKEHHS HEOeCHBIX Ted,
SBOJIIOIMH 3BE31T 1 Beenennoi;

MPOBOUTH HUCCIICAOBAHHE 3aBUCHMOCTEH (PU3MYECKHX BEIHYHUH C HCIOIH30BAHHEM
IPSMbIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJyYeHHOW 3aBHCUMOCTH (PU3MYECKUX BEJIWYUH B BHUAE TpaduKoB C Yy4ETOM
aOCOJIOTHBIX ~MOTPEUIHOCTeH HW3MEpeHuH, JenaTh BBIBOJABI IO  pe3yibTaTam
UCCIIEZIOBAHHS;

MPOBONUTH KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIHYMH, MPU OSTOM BBIOMPATH
ONTUMAJbHBIA METOJ HW3MEPEHUs, OLICHUBaTb AaOCONIOTHBIE M OTHOCUTEIIbHBIE
MOTPELIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHU;

IPOBOAUTh  ONBITHI MO MPOBEPKE MPEIJIOKEHHOHM T'MIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT,  coOMpaTh  JKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  AaHaJIU3UPOBATH
MOJIyYEHHBbIE PE3YJIbTAThI U J1€JaTh BHIBOJ O CTATyCE IPEIJIOKEHHON IMIIOTE3bI,
OIKCHIBATh METO/ABI OTYyYEHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

co0Mo1aTh mpaBuiIa 0€30MacHOro TpyAa MPU MPOBENEHUH HMCCIEAOBAHUN B paMKax
y4eOHOro SKCIEePUMEHTa, MPAaKTHUKyMa U y4eOHO-MCCIEeOBATEeNbCKOW M TPOEKTHOMN
JIESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M J1a00paTOpPHOro
000opyI0BaHUS;

pemiath pacy€THbBIC 3aJa4d C SBHO 3a/JIaHHOW M HESBHO 3aJaHHON (PHU3NYECKON
MOJIE€NbIO: HA OCHOBAaHMM aHalW3a YCJIOBMS BbIOMpaTh (U3NYECKHE MOJEH,
OTBeyarole TpeOOBaHUAM 3aJaul, IPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
nocTynaThl (PU3MYECKHX TEOpUH MpHU HCHOJIb30BAaHWHM MaTEMaTHYECKUX METOOB
pelieHuss 3ajad, MPOBOJAUTH pPAacy€Thl HAa OCHOBAHWU HMEIOIIUXCA JIAHHBIX,
aHAJIN3UPOBATh PE3YyJbTaThl M KOPPEKTHUPOBAaTh METOAbl PEIIEHUS C Y4ETOM
MIOJTyYEHHBIX PE3YJIbTaTOB;

pelaTh KauecTBEHHBIE 3a/1a4u, TpeOyrolue MPUMEHEHHs 3HaHUN U3 Pa3HbIX pa3esioB
Kypca (U3MKM, a TaKKe HMHTErpallud 3HAHUN M3 JAPYTuX INPEIMETOB E€CTECTBEHHO-



HAay4YHOI'0 LMKJA: BBICTPAUBATH JIOTMUECKYIO LIEMIOYKY pacCyKIE€HUH C Omopod Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBICHMUS,

UCIOJb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPHHIIMIIOB pabOThI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
IPUBOAUTD IIPUMEPHI BKJIa/1a POCCUICKUX U 3apyOexHbIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IIPOI[ECCOB OKPYKAIOIIEro MHpAa, B pa3BUTHE TEXHUKH H
TEXHOJIOTHM;

aHAJIM3UPOBATh M  OIEHUBATh IMOCIEACTBHS OBITOBOH ¥  IPOU3BOJCTBEHHOMN
JEeSITeIbHOCTH YeJIOBEKa, CBA3aHHOW C (U3WYECKUMHU MPOLECCaMH, C MO3UIUI
HKOJIOTUYECKON 0€301acHOCTH, MpeCcTaBICHUM 0 paluoHaIbHOM
MPUPOJIONIONB30BAHUM, @ TaKXKE€ PasyMHOM HCIOJIb30BAHUHM JOCTHKEHHH HayKu H
TEXHOJIOTHH JUIs JabHENIIero pa3BUTHS YeJI0BEYECKOro 00IIeCTBa;

MPUMEHSTH Pa3IMyYHbIe CIIOCOOBI paboThl ¢ UHpOpMannel GpU3nUecKoro coaep:kaHus ¢
UCIOJb30BAHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH, HIpU 3ITOM
UCMOJb30BaTh ~ COBPEMEHHbIEe  MH(GOPMALlMOHHBIE  TEXHOJIOTUM U1  IIOHCKa,
nepepaboOTKU ¥ TPeabsABICHHUS Yy4yeOHOW U HaydHO-TOMyJSIpHOW WH(opManuu,
CTPYKTYpUPOBAaHUS U HHTEpIpeTanuyd HHPOpPMALUU, TMOTYYECHHOH H3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUYECKU aHAIU3UPOBAThH MOJTyYaeMyr0 HH(QOPMALIHIO U OI[EHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HUMEIOIIMXCA 3HAHUW, TaK M Ha OCHOBE aHaiIu3a
HMCTOYHHUKA MH(POPMAILIVH;

[POSIBJISITh OPraHU3allMOHHBIE W  I103HABAaTEJIbHbIE YMEHHUS CaMOCTOSATEIbHOIO
NpUoOpeTeHHs] HOBBIX 3HAHUH B MPOLIECCE BBIMOJIHEHUSI MPOEKTHBIX U y4eOHO-
HCCIIEZI0BATEIbCKUX paboT;

paboTaTh B TpyIIE C HCIOJIHEHHEM pPAa3JIHMYHBIX COLMAIBHBIX POJICH, MIAHUPOBATH
paboTy TpyYMIbl, paldOHAILHO pACIpPENeNsiTh JACATeTbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, aleKBaTHO OL[EHMBATh BKJAJ Ka)kJI0r0 U3 YYaCTHUKOB I'PYIIBl B PELICHUE
paccMaTpuBaeMon poOIEMBI;

NpOSBIISITh  MOTHBALMI0O K  Oyaymed npodeccHOoHaNbHOW — AEATENbHOCTH IO
CHENHAIBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQUIIS.
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Pasznen 1.HAYUHBIA METO/I IIO3HAHUSI TPUPO/IbI

11 q . 5 1 bub6muorexa IIOK
' AYIHEIM METO TOSHAUA HPHPOIA https://m.edsoo.ru/f16b68d7
Hroro no pazueiy 6
Pazgen 2.MEXAHHUKA
bubmioreka [IOK
2.1 K 1 1
HHeMATHKA 0 https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
2.2 Hunamka 10 https://m.edsoo.ru/f16b68d7
bu6morexa IIOK
2. ¢ 1
3 Cratika TaEproro Tena > https://m.edsoo.ru/f16b68d7
bubmorexa [IOK
24 3aKOHbBI COXpaHEHHS B MEXaHUKE 10 1 https://m.eds00.ru/fL6b68d7
Hroro mo pazngeny 35
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMO/MHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUH 15 1 Bubmmorera [IOK
' yip P https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
3.2 Tepmoaunamuka.TemioBbie MalIMHBI 20 1 https://m.eds00.ru/fL6b68d7
33 ArperaTHsle cocTOsIHUSA BemecTBa. Pa3oBbie 14 1 bu6mmoteka [IOK

MepexoIbl
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Wroro mo pazneny 49
Paznen 4.9JIEKTPOJUHAMHUKA
bub6morexa IJOK
4.1 DUeKTpieckoe nose 24 1 https://m.edsoo.ru/f16b68d7
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p 10 1 bubmmoreka [IOK
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoaunuecTBo yacoB

HaumeHOBaHMe pa3iesioB U TeM
Ne m/m Kounrpoun IpakTnuec | JJIeKTpoHHbIe (MU POBHIE)
NMPOrpamMMbl Bcero
HbIE KHe oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1.9JIEKTPOJIMHAMUKA
bub6munorexa IIOK
11 Mariirroe moze 14 1 https://m.edso0.ru/39859ef1
bubmorexa [IOK
1.2 1 1
3JIeKTpOMaFHI/ITHa$[ HHEAYKII 3 https://m.edso00.ru/39859¢efl
Hroro no pazneny 27
Pa3znen 2.KOJIEBAHUS U BOJIHbBI
bubmmoreka [IOK
2.1 Mexannyeckue Kojedauus 10 https://m.eds00.ru/39859€fL
bub6morexa IIOK
2.2 1
UICKTPOMATHHTHBIC KOTICOAHILA > https://m.edsoo.ru/39859ef1
53 MexaHnudecKkue 1 3JIEKTPOMarHUTHbIE 10 1 bubmmoreka LIOK
' BOJIHBI https://m.edso0.ru/39859ef1
bub6muorexa IIOK
24 Onriica 25 1 https://m.edso0.ru/39859ef1
Htoro no pazgeny 60
Pa3zxen 3.0CHOBBI CHEIIUAJTBHOM TEOPUU OTHOCUTEJIBHOCTH
bubmuorexa [IOK
3.1 (0] CTO 5 1
CHOBH https://m.edso0.ru/39859ef1
Uroro no pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
41 KopnyckyisipHO-BOJIHOBOM Ayanu3M 15 bu6mmoteka [IOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

https://m.edso0.ru/39859ef1

4.2 dwuszuka atoma 5 Bubmmorexa IOK
https://m.edsoo.ru/39859ef1
43 @Pu3KMKa aTOMHOIO Si7pa U 3JIEMEHTAPHBIX 5 bu6motexa [IOK
YaCTHII https://m.edsoo.ru/39859ef1
Hroro mo pazneny 25

Paznen 5.2JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMHU U aCTPODU3UKU 12 Bubmmorexa LIOK
https://m.edsoo.ru/39859ef1
Wroro mo pazneny 12
Paznen 6.PM3NYECKUN MPAKTUKYM
bu6moreka IIOK
61 PH3MIECKHH MK THRYM 16 16 https://m.edscL)E).ru/39859ef1
Hroro no pazneny 16
Paznen 7.0BOBHIAIOHIEE TIOBTOPEHHUE
CucremaTuzanus u 006001eHue
71 MPEAMETHOT O COI[Cp)KaHI/IfI U OIIbITa 15 bubmotexa [JOK
JEeSITEILHOCTH, IPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
n3ydeHuu Kypca ¢uzuxu 10 — 11 xnaccon
Hroro mo paznemny 15
Pe3epBHOE Bpems 10 bubmorexa LIOK
https://m.edsoo0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bcer | KonrtpoJubH
o ble paboThI

IIpakTHueck
e padoThbl

Jlara
HU3YYCHU
s

JJieKTpoHHbIEe UG pPoBbIe 00pa3oBaTelbHbIE
pecypchbl

dusuka —
byHIamMeHTaIbHas
HayKa o pupoze

bubamnoreka IOK https://m.edsoo.ru/1beef346

Hayunsiit MmeTon
IMO3HAHMS U METOIBI
HCCJIEIOBAaHUSA
(bU3HYECKHUX SBJICHUM

bubmnoreka IIOK https://m.edsoo.ru/3a7fde29

OKCIEPUMEHT U TEOPUS
B IIPOLIECCE MTO3HAHUS
npuposl. Habmonenue
¥ OKCIICPUMEHT B
¢usuke

bubmoteka ITOK https://m.edsoo.ru/34c49931

CTapTOBaSI AUAarHoCTUKa

bubmnoreka ITOK https://m.edsoo.ru/ca2def03

AHanu3 KOHTPOJIbHOM
pabotel. CriocoOsI
U3MepeHus (pru3nuecKkux
BelMUYuH. AGCoNoTHas
Y OTHOCHUTEJIbHAS
HOrPELIHOCTH
u3MepeHui puznyeckux
BEIUYUH

bubmnoreka IOK https://m.edsoo.ru/7f18fda3

MopnenupoBaHue B
¢usuke. Poss 1 MmecTo

bubanoreka IOK https://m.edsoo.ru/eabbdedl



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

¢u3uku B
dbopMUpOBaHUHU
COBPEMEHHOW Hay4YHOU
KapTUHBI MUpA, B
MPaKTUYECKON
NEATEIbHOCTH JIIOAEH

MexaHnueckoe
nBmkenue. Cucrema
OTCYeTa.
OTHOCHUTENHHOCTD
MEXaHUYECKOI'O
newkeHus. [psamas u
oOpaTHas 3a1aun
MEXaHUKHU

bubmnoreka IIOK https://m.edsoo.ru/e9a52f02

Panuyc-BekTop
MaTepUualibHONW TOUYKH,
€ro MPOEKIUHU Ha OCU
KOOp/IMHAT.

Tpaexropus.
[lepememienue.
Ckopoctb. VX npoekuuu
Ha OCH KOOpJHHAT

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

PaBromepHOe
NPAMOJIMHENHOE
JBUKEHUE.
I'padmueckoe onucanue
pPaBHOMEPHOIO
MPSAMOJIMHEUHOT O
JIBIDKCHUS

bubaunoreka IOK https://m.edsoo.ru/89ba7190



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190

10

Crnoxenue
nepeMenieHuil u
ckopoctei. Penienne
3a7a4

bubaunoreka IOK https://m.edsoo.ru/761d18aa

11

HepaBHomepHOE
JBH)XKeHNE. MrHOBEeHHas
CKOPOCTb. Y CKOpEHHUE.
[IpsamonuneitHoe
JBUYKEHUE C
MIOCTOSIHHBIM
YCKOPEHHEM

bubanoreka IIOK https://m.edsoo.ru/a99549a7

12

['padmueckoe onmcanue
IIPSIMOJIMHEUHOT O
JBUKECHUS C
MOCTOSIHHBIM
YCKOpEHUEM

bubamnoreka IIOK https://m.edsoo.ru/b7560bbf

13

CBoOonHOE TIaJIeHuE.
Yckopenue cBOOOIHOTO
najieHus. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHH
U uX rpaduKu

bu6muoreka ITOK https://m.edsoo.ru/f738109c

14

JIBr>xeHue Tena,
OpOILLIEHHOr0 O] YIJIOM
K TOPU3OHTY

bubmmoreka IIOK https://m.edsoo.ru/71cbb4f5

15

Kpuponuneitnoe
JIBMKeHHe. J|BrkeHne
10 OKPY’KHOCTH.
VYraoBas u nuHEHHas

bubanoreka IOK https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

ckopocts. [lepuon n
4acroTa.
LlenTpOocTpEMUTENBHOE
U TIOJIHOE YCKOpEHUe

16

KonrtponbsHas pabora no
Teme "Kunematuka"

bubmoteka ITOK https://m.edsoo.ru/1242f32¢

17

AHanu3 KOHTPOJILHOU
paboTsl. [1epBbIif 3ak0H
HrroToHa.
NuepunanbHbie
CHCTEMBbI OTCUETA.
[MpuHuun
OTHOCHUTEIBHOCTH
lamues.
Heunnepruanbueie
CHCTEMBI OTCUYETA

bubamnoreka IOK https://m.edsoo.ru/5a9e4a64

18

Cuia.
PaBHoOnelicTByrOIIAS
cuia. Bropoi 3akoH
HsroTona. Macca

bub6muoreka ITOK https://m.edsoo.ru/141d3837

19

B3aumoneiictBue Tei.
Tperunit 3akoH HproToHa

bubmmoreka IOK https://m.edsoo.ru/57dba505

20

[Tpunnun
CyNeprno3uivu CUJ.
Peienue 3anay Ha
MIPUMEHEHHUE 3aKOHOB
HrroTona

bubaunoreka IOK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMUPHOTO
TATOTCHUA.

bu6moteka IIOK https://m.edsoo.ru/9aba2b0a



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a

OKBUBAJICHTHOCTE
rpaBUTALIMOHHOMN U
WHEPTHON MacCChI

22

Cuita TsKecTH 1
YCKOpEHHE CBOOOHOTO
naJIcHus

bubmotexa IIOK https://m.eds00.ru/22757f26

23

JIBr>xeHUE HEOCCHEBIX
TEJ U UX
MCKYCCTBEHHBIX
cnyTHUKOB. [IepBas
KOCMUYECKast CKOPOCTb.
3akonsl Kemiepa

bubamoreka IOK https://m.edsoo.ru/11labfa0a

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec tena

bubaunoreka IOK https://m.edsoo.ru/0ae2cd84

25

Cuna tpenus. [Ipupona
Y BUJIBI CUJT TPECHUS.
JBuxkeHue B KUJIKOCTH
U Ta3e ¢ Y4ETOM CUIIbI
COIPOTUBJICHUSI CPE/IbI

bub6moreka IIOK
https://m.edso0.ru/1fa86499https://m.edsoo.ru/2c
bh29676

26

JlaBneHue.
I'mapocratuueckoe
nasienue. Cuia
Apxumena

bubmnoreka IIOK https://m.edsoo.ru/a28aa7ad

27

AOCOIIOTHO TBEPIOE

teno. [loctynarensHoe u

BpamaTejIbHOC
ABUKCHUC TBECPAOIO
TCIa

bu6mmoreka [JOK bu6nmoreka [JOK
https://m.edsoo.ru/2b95d57e

28

MOMEHT CHJIBI

bubanoreka IOK https://m.edsoo0.ru/653d3459



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459

OTHOCHUTEIBHO OCH
BpatieHus. [1neuo cuibl

29

CrnoxeHue Cuil,
MIPHJIOKEHHBIX K
TBEpIOMY Teny. LlenTp
TSDKECTH Tesia. Y CJIOBUS
paBHOBECHUS TBEPAOTO
tena. Buasl paBHOBecus

bub6muoreka ITOK https://m.edsoo.ru/9aa79a7d

30

Pemenue 3ana4 no reme
"V cnoBust paBHOBECHS.
Buns! paBHOBecus"

bubmmoreka IOK https://m.edsoo.ru/dclcaacO

31

KonTponbsHas pabora mmo
teme "JIluHaMHUKA.
Cratuka TBepaoro tena'

bubaunoreka IOK https://m.edsoo.ru/9f5a574c

32

AHanM3 KOHTPOJIbHOU
paboTsl. IMmysbe
MaTepuaibHOU TOUYKH,
CHUCTEMBI MaTepUaIbHBIX
touek. LlenTp macc
CHUCTEMBbI MaTEpUAIIbHBIX
Touek. Teopema o
JBIDKEHUHU [IEHTPA Macc

bubanoreka IOK https://m.edsoo.ru/4bb8294b

33

Nmnynse cunbl 1
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUs
umIyibca. PeakTuBHoe
JBUKEHUE

bubaunoreka IOK https://m.edsoo.ru/13f0a221

34

MowmeHT umnynbca
MaTepUuaibHONU TOYKH.

bubmmoteka IIOK https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

IIpencraBnenue o
COXpaHCHUHU MOMCHTA
HUMITYJIbCAa B
HCHTPAJBbHBIX ITOJIAX

35

Pemenue 3ana4 no reme
"MoMeHT umnyJibca.
3aKOH COXpaHEHUs
uMmysbca"

bu6muoreka ITOK https://m.edsoo.ru/f7706d63

36

Pabota cuibl Ha MajoM
1 Ha KOHCYHOM
MepPEeMEIICHUH.
I'padpuueckoe
npecTaBiIeHue paboThI
CHITBI. MOITHOCTE CHIIBI

bubmmoreka IOK https://m.edso0.ru/913974c7

37

Kunernueckas sHeprus.
Teopema 00 U3MeHEHUHU
KMHETUY E€CKON SHEPTruu
MAaTepPUaTbHON TOUKH

bubmoTteka ITOK https://m.edsoo.ru/9a5e2e74

38

ITorennmannHbBIC U
HEITOTEHIINAJILHBIC
cunbl. [ToTenmuanpHas
sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

bubamnoreka IIOK https://m.edsoo.ru/554bafcc

39

Tperbst KocMUUeCKas
ckopocTb. CBsi3b pabOTHI
HENOTEHLMAJIBHBIX CHII C
HU3MEHEHUEM
MEXaHUYECKON IHEPTUU
CHUCTEMBI Tell. 3aKOH

bubaunoreka IOK https://m.edsoo.ru/f57b4e01



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01

COXpaHEHUS
MEXaHWYECKON 3HEPTUU

40

VYnopyrue u Heynpyrue
CTOJIKHOBEHHS.
VYpaBHenue beprym
JUISL U7 €aJIbHON
KUIKOCTH

bubmotexa IIOK https://m.edsoo.ru/f30f43b6

41

KontponbsHas pabora no
TeMe ""3aKOHBI
COXpaHEHHSs B
MexaHuKe"

bubmmoreka IIOK https://m.edsoo.ru/474e7c4a

42

AHann3 KOHTPOJIbHOU
pabotel. PazButne
NpeJCTaBICHUN O
MPUPOJE TEILIOTHI.
OCHOBHBIC TOJIOKCHHUS
MKT. duddyszus.
BbpoyHOBCKOE ABUKECHUE

bubanoreka IOK https://m.edsoo.ru/b0a4445f

43

Crpoenue
ra3000pa3HbIX, KUJKUX
Y TBEPBIX Tell.
Xapakrep ABUKCHUS U
B3aMMOJICHCTBUS YaCTHUI]
BEIIECTBA

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

44

Macca u pa3Mepsl
MOJIEKYJI (aTOMOB).
KomnnuecTBo BemecTsa.
[TocrosinHas ABoraapo

bubaunoreka IOK https://m.edsoo.ru/c5b72ab7

45

Temneparypa. Termooe

bubmotexa IIOK https://m.edso0.ru/0070d493



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493

paBHOBecue. [llkana
Lenbcus

46

Pemenune 3amau no teme
"Temnepartypa.
KomnuectBo BemecTsa"

bubmotexa IIOK https://m.edsoo.ru/1531aba5

47

WNneanspHEIHN ras.
I'a30BBIE 3aKOHEI

bubmnoreka IOK https://m.edsoo.ru/1deb2367

48

YpaBHeHUE
MenpeineeBa-
Kunaneitpona. Pemenue
3a1a4

bubmnoreka IIOK https://m.edsoo.ru/8d12c328

49

AOGcomoTHas
TeMIieparypa. 3akoH
JlanpTOHA

bubamnoreka IIOK https://m.edsoo.ru/14e02d1f

50

N3onporecce B
HJIcaJIbHOM rase ¢
IIOCTOSIHHBIM
KOJIMYECTBOM BCIICCTBA

bubaunoreka IOK https://m.edso0.ru/68878d51

51

I'papuueckoe
npeaACTaBJICHUEC
U30MPOLIECCOB:
U30TepMa, H30X0pa,
n3obapa

bubanoreka IOK https://m.edso0.ru/1344327b

52

OCHOBHOE ypaBHEHHE
MKT

bubmnoreka IOK https://m.edsoo.ru/c8094721

53

Pemenue 3amay Ha
MIPUMEHEHUE OCHOBHOI'O
ypaBHeHust MKT

bubmotexa ITOK https://m.edsoo.ru/10265a05



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05

o4

CBs13b a0 COMFOTHOM
TeMIIEpaTyphbl
TePMOJMHAMUYECKOMN
CUCTEMBI CO CpeHEN
KUHETUYECKOM SHEeprueit
MOCTYNATEIbHOIO
TEMIIOBOTO ABUXKCHUA €€
YaCTHUI]

https://m.edso0.ru/c38af875

55

[ToBTOpEHUE TTO TEME
"OcuoBsl MKT"

bubmunoreka IIOK https://m.edsoo0.ru/09d12fd8

56

KonrtponbsHas pabora no
teme "OcHoBbel MKT"

bubanoreka IIOK https://m.edsoo.ru/13adad59

57

AHanu3 KOHTPOJIbHOU
paboTHI.
TepMoanHamuyeckas
cucreMa. 3ajlanue
BHEIIHUX YCJIOBUM JJIA
T/ cucremsl. BHemaue
Y BHYTpEHHUE
napaMetpsl. [Ilapamerpsl
TJI cucreMsl Kak
CpeJlHHE 3HAYEHHUS
BEJIMYMH,
ONKUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM
YpPOBHE

bu6mnoreka ITOK https://m.edsoo.ru/5f8d38a3

58

HyneBoe Hauano
TCPMOANHAMHKH.
Camonpou3BOJIbHAS

bubmotexa IIOK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

penakcaus T/]
CHUCTCMBI K TCIIJIIOBOMY
PaBHOBECHIO

59

Mopens naeaTsHOr O
rasza B TepMOJIMHAMHUKE.
YcnoBus
MIPUMEHUMOCTH dTOH
MOJISIHN

bub6mnoreka ITOK https://m.edso00.ru/29355001

60

YpaBHeHue
MenneneeBa-
Kianeiipona n
BBIPAKEHUE 111
BHYTPEHHEN SHEPruu

bubmmoreka IOK https://m.edsoo.ru/bal178d0

61

Bripaxkenue miist
BHYTPEHHEMN 3HEpPruu
OJIHOATOMHOI'O
UJIeaJbHOro rasa.
KBa3zucratuueckue u
HECTaTU4YECKUE
MIPOIIECCHI

bubmotexa ITOK https://m.edsoo.ru/acscacl5

62

OnemeHTapHas pabora B
TEPMOANHAMHUKE.
Brruucnenue paboTsl o
rpaduky mpoiecca Ha
pV-nuarpamme

bubmmoreka IOK https://m.edsoo0.ru/741d5738

63

Tennonepenaya kak
cr1oco0 U3MeHeHus
BHYTPEHHEW JHEPIruu
T]I cucrembl 6€3

bubaroreka IOK https://m.edsoo.ru/3d734561



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

COBEpIIEHUs pabOThI

64

Konpekuusi,
TENJIONPOBOTHOCTb,
U3ITy4EHUE

bubmoteka ITOK https://m.edsoo.ru/157b54cd

65

KonmmuecTBO TEMIOTHI.
TermmoéMKoCTh Tea.
VY aenbHas U MOJIsIpHas
TEIJI0EMKOCTU
BeIleCTBa. Y IeIbHas
TEIJIOTa CrOPaHUs
TOILIMBA

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

66

Pacuér xonnuecTBa
TETJIOTHI TIPU
Teronepeaaye

bubaunoreka IOK https://m.edsoo.ru/ldb5ad4e

67

ITousTue 00
anuabaTHOM Tpoliecce.
IlepBelii 3aKk0H
TEPMOAMHAMHKHI

bubmoteka IIOK https://m.edsoo.ru/d8098824

68

KonndecTtBo TenaoTel 1
paboTa KaK Mepsbl

M3MEHEHUS BHYTPEHHEH

sHepruu T /] cuctemMbl

bubmaunoreka IOK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TCPMOAMHAMUKHA JIA
PaBHOBECHBIX U
HEPABHOBCCHBIX
IIPOLIECCOB.
Heobpatumocts
MPUPOAHBIX IIPOLECCOB

bubamnoreka IIOK https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

70

[IpuHLMIIBI 1EViCTBUS
TerioBbIX MammH. KIT]

bubimorexa ITOK https://m.edsoo.ru/2e945513

71

MakcumalpHOE
3aauenne KITJ]. Iukn
Kapno

bubmotexa IIOK https://m.edsoo.ru/fe3857b9

72

Pemenune 3amad Ha
pacuer KIIJI

bubaroreka IOK https://m.edsoo.ru/b3efal8b

73

DKOJIOTHYECKHE
ACIEKTHI MCI0Ib30BaHUs
TEIJIOBLIX ABHUTATEEH.
TemnnoBoe 3arps3HeHHE
OKpYXKaroIen cpebl

bubaunoreka IIOK https://m.edsoo.ru/9867aaa7

74

Pemenune 3amau no teme
"KIT[ TenmoBbIx
marmg"

bubmmoreka IOK https://m.edsoo.ru/c8c70432

75

O0600111EHHE TIO TEME
"TepMoanHaAMHKA.
TermnoBrie MamHb"

bubanoreka ITOK https://m.edsoo.ru/28d62b3f

76

KonTtponbsHas pabora no
teme "TepMoarHaMuKa.
TennoBbie MaHbI"

bubamoreka IIOK https://m.edsoo.ru/1b6e26¢5

77

AHanM3 KOHTPOJILHOM
paboTHI.
[TapooGpa3oBanue u
KOH/ICH CaIfusl.
Ucnapenue u kumneHue.
YaenpHas TemnoTa
napooOpa3oBaHHUS

bubanoreka IOK https://m.edso0.ru/6f8e6777



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

78

Hacreimennasie u
HEHACHIIIEHHBIE TTapHI.
KauecTBennas
3aBUCUMOCTD IJIOTHOCTH
W TaBJICHUS
HACBIILIEHHOI'0 TTapa OT
TeMIepaTyphl, UX
HE3aBUCHMOCTE OT
00BbEMa HACBIIIEHHOT O
napa. 3aBUCUMOCTb
TeMIepaTypbl KUTICHUS
OT JaBJICHUS B
JKHJIKOCTH

bubanoreka ITOK https://m.edsoo.ru/f5¢17d02

79

BrnaxHocTs Bo3ayxa.
AOconoTHas 1
OTHOCHUTENbHAS
BJIQYKHOCTH

bubmotexa ITOK https://m.edsoo.ru/30ebbb79

80

Peiienne 3agay Ha
pacuer BIaXXHOCTH
BO3/TyXa

bubamnoreka IOK https://m.edsoo.ru/18e95ff3

81

TBépnoe Temno.
Kpucrammueckue u
aMmopdHbIe Tena.
AHU30TpONHUS CBONCTB
KPHCTAJIIIOB

bubmanoreka IIOK https://m.edsoo.ru/20a88a03

82

IInaBmenne n
KpUCTAJUIN3AIIHSI.
VienpHas TemioTa
IJIABJICHUS.

bubmmoreka IIOK https://m.edsoo.ru/6ee91e9f



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f

Cyb6mmMmanust

83

Hedbopmaruu TBEPIOTO
Tena. PacTsokenue u
cxarue. Casur. Mogayie
IOura. IIpenen ynpyrux
nedopmarnmit

bubmoTtexa IIOK https://m.edsoo.ru/dalaabl0

84

Tennosoe pacmmpenue
JKUJIKOCTEN U TBEPIBIX
Tel1. AHTapMOHM3M
TEILIOBEIX KOJICOaHUM
YaCTHII BEIIESCTBA

bubmmoreka IOK https://m.edsoo.ru/7ba5edf2

85

[Ipeobpa3oBanue
9HEPruu B (ha30BBIX
nepexonax

bubanoreka IOK https://m.edsoo.ru/97a0672f

86

VYpaBHEHME TEMITIOBOTO
OanaHca

bubmotexa IIOK https://m.edsoo.ru/ab1521fb

87

Peienne 3amay Ha
MIPUMEHEHUE YPaBHCHHS
TEIJIOBOro OajlaHca

bu6mnoreka ITOK https://m.edsoo.ru/8ab7f40d

88

IToBepxHOCTHOE
HaTsDKEHUE.
Kanwsipasle ABIICHHUS.
JlaBnenue mox
VCKPHUBIICHH O
MOBEPXHOCTHIO
)kunkoctu. Dopmyiia
Jlanmaca

bubmorexa ITOK https://m.edsoo.ru/b42f1f97

89

IToBTOpEHuUE 1O TeEMe
"ArperaTHbl€ COCTOSTHUS

bubanoreka IOK https://m.edsoo.ru/0b52575¢



https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c

BeniectBa. Pa3oBrlie
nepexop"”

90

KonrtponeHas pabota no
Tteme "ArperatHsle
COCTOSIHMS BEILECTBA.
da3zoBeie nepexopl"”

bubmoteka ITOK https://m.edsoo.ru/7dc2a739

91

AHanu3 KOHTPOJILHOU
paboThl. DIeKTpHU3aLUs
TeJl U €€ IPOSBIICHHUS.
DNEKTPUIECKUN 3aps/l.
JIBa BHOa
AIIEKTPUUECKHX 3apsiJI0B.
IIpoBogHUKY,
JURJIEKTPUKHU U
MOJTYyTIPOBOAHUKHU

bubmotrexa ITOK https://m.edsoo.ru/laff445f

92

DneMeHTapHbIN
ANEKTPUYECKUI 3apsi.
3aKOH COXpaHEHUs
AIIEKTPHUECKOr0 3apsiaa

bubmoteka ITOK https://m.edsoo.ru/f49afd24

93

B3aumoneiictBue
3apsnoB. ToueuHsie
3apsabl. 3akoH Kyiona

bubmmoreka IIOK https://m.edso0.ru/445b7746

94

Pertenue 3amay mo reMe
"B3aumoaencreue
3apsanoB. 3akoH Kynona"

bubimoreka [JOK
https://m.edso0.ru/6b87ec5ahttps://m.edsoo.ru/08
fc19bc

95

DJIEKTPUYECKOE TTOJIE.
Ero neiictBue Ha
ANEKTPUYECKUE 3apsibl

bubmnoreka IOK https://m.edsoo.ru/05c6bfal

96

Hanpsox€anocTh

bubanoreka IOK https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957

AJIEKTPUY €CKOT'O TTOJIS.
[TpoGHbIit 3apsia. Jlunuu
HanpsKEHHOCTH
AJIEKTPUY €CKOT'O TOJISI.
OnHOpOIHOE

AJIEKTPUY ECKOE TT0JIE

97

IToTeHnIManBLHOCTH
AIEKTPOCTATUYECKOTO
noussi. PazHocth
IMOTEHIINAJIOB U
HanpsoKeHH e

bubanoreka IIOK https://m.edso0.ru/80021447

98

ITorennmansHas
SHEprus 3apsjaa B
ANEKTPOCTATUYECKOM
moie. Ilorenmuan
3JIEKTPOCTATUYECKOTO
OJIS

bubmmoreka IOK https://m.edsoo.ru/af5fa389

99

CBs13b HANPsKEHHOCTU
IOJIS1 U Pa3HOCTU
MOTEHIUAJIOB IS
JJIEKTPOCTATUYECKOI O
oJIs

bu6mnoreka ITOK https://m.edsoo.ru/df7a6838

100

[MpuHuun
Cynepno3uLu
ANEKTPUYECKUX MOJIEH

bubmmoreka IIOK https://m.edsoo.ru/Ocfe4da6e

101

Peienue 3anay Ha
pacuer HaNnps>KEHHOCTH
IIOJISL U PA3HOCTH
MMOTEHIHAJIOB

bubaroreka IOK https://m.edsoo.ru/5a582263



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263

102

[Tone ToueuHoro 3apsaa.
[Tone paBHOMEPHO
3apsKEHHOU cephl

bubaunoreka IOK https://m.edsoo.ru/b297b5c3

103

ITone paBHOMEPHO
3apsKEHHOT 0 10 00bEMY
mapa. [lose
pPaBHOMEPHO
3apsKEHHOM
0€CKOHEYHOM MII0CKOCTH

bu6mnoreka ITOK https://m.edsoo.ru/f7a665ee

104

IIpoBogHUKY B
AJIEKTPOCTATUYECKOM
noie. Y CiaoBHue
paBHOBECHUS 3apsi10B

bubamnoreka IIOK https://m.edsoo.ru/32405eab

105

JM3eKTpUKy u
MOJIYIIPOBOAHUKY B
ANEKTPOCTATUYECKOM
noJie

bubanoreka IOK https://m.edsoo.ru/060ebab5

106

Konnencarop.
ONeKTPOEMKOCTD
KOHJICHCATOpa.
ONeKTPOEMKOCTD
TUTOCKOT'O KOHJIEHCAaTopa

bubamoreka IIOK https://m.edso0.ru/845b473

107

[TapannensHoOE
COEJIMHEHHE
KOHJICHCAaTOPOB

bubmanoreka IIOK https://m.edsoo.ru/d11e8ce7

108

ITocnenoBarennrHOE
COEIUHEHNE
KOHJICHCAaTOPOB

bubmmoreka IOK https://m.edso0.ru/1¢992920

109

DHeprus 3apsHKeHHOT 0

bubanoreka IOK https://m.edsoo.ru/73a34f18



https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18

KOHJICHCAaTopa

110

Pewienue 3agay no teme
"CoennHenue
MPOBOJAHUKOB"

bu6moreka [JOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/27
434040

111

JIBrxkeHue 3apspKeHHON
YaCTULBI B OAHOPOJHOM
ANEKTPUYECKOM TOJIE

bubanoreka IOK https://m.edsoo.ru/8341d6ac

112

Pertenue 3amay mo reMe
"3apskeHHas YacTUla B
OJIHOPOJHOM MoJie"

113

O6o0mIeHune no Teme
"OnekTpuueckoe mnoJie"

bubmmoreka IOK https://m.edso0.ru/5752603f

114

KoutponbHas pabota o
TeMe "DJIeKTpuYecKoe
nosue"

bubanoreka IOK https://m.edsoo.ru/cefe90e9

115

AHanu3 KOHTPOJIbHOU
pabotel. Cuna Toka.
ITocTOAHHBIN TOK.
Ycenous
CyIIECTBOBAHUSA
MOCTOSTHHOT O
ANEKTPUYECKOr O TOKA

bubanoreka ITOK https://m.edsoo0.ru/233311b5

116

Hcrounuku ToOKa.
Hanpsoxenue u 3/1C

bubmanoreka IOK https://m.edsoo0.ru/0839a115

117

3akoH Oma 1151 ydacTka
Lenu. DIEKTPUIECKOe
COIPOTUBJICHHE

bubmorexa ITOK https://m.edsoo.ru/f14f251e

118

3aBUCUMOCTh

bubanoreka IOK https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

COMPOTUBJICHUS
OJIHOPOJIHOTO
MPOBOJIHMKA OT €ro
JUIMHBI ¥ T1J101aTH
MONEPEYHOr0 CEUEHUS

119

YaenbHOe
COMPOTUBJICHUE
BeniecTna. Pemenue
3a71a4

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

120

ITocnemoBarenpHOE,
napajieiabHOe,
CMEIIIAHHOE COCTMHCHUE
IMPOBOJIHUKOB

bubmmoreka IIOK https://m.edsoo.ru/236f7e07

121

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX 1€ EH.
[TpaBuna Kupxroda

bubaunoreka IOK https://m.edsoo.ru/1794cf37

122

Pemenue 3amau ¢
MIPUMEHEHUEM TIpaBUIA
Kupxroda

bubanoreka IOK https://m.edsoo.ru/3881b469

123

PaboTa snekTpuyeckoro
ToKa. 3akoH J[>xoymns —
Jlenna

bubmnoreka IIOK https://m.edsoo.ru/a3605c5¢

124

Pemenne 3ama4g Ha
pacuer paboThl
AIEKTPUYECKOr O TOKa

bubmmoreka IIOK https://m.edsoo.ru/6761bfOf

125

MoI1HoOCTh
AJIIEKTPUYECKOT O TOKA.
TennoBast MOIIIHOCTb,
BBIZEIIIEMas Ha

bubaunoreka IOK https://m.edso0.ru/99750a6f



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

pesucTope

126

Pemenne 3agay no
pacdyeTy MOIIHOCTH
AIEKTPUYECKOr O TOKa

bubmmoreka ITOK https://m.edsoo.ru/eb72fc24

127

O/1C u BHyTpEHHEE
COIIPOTUBJICHUE
MCTOYHHMKA TOKA

bubanoreka IIOK https://m.edsoo.ru/72d453af

128

3axoH OMa [1g TOIHOU
(3aMKHYTOI)
AJIEKTPUY €CKOM 11ETTH

bubmanoreka ILIOK https://m.edsoo.ru/221f40fh

129

Peitenne 3agay no teme
"3axod Oma 11 DOJIHOH
nenu"

bubmmoreka IOK https://m.edso0.ru/3580b679

130

MOoOIIHOCTh UCTOYHUKA
TOKa

bubanoreka IOK https://m.edsoo.ru/a0ae51d8

131

KopoTkoe 3ambikanue

bubmotexa IIOK https://m.edso0.ru/546f5632

132

Konnencarop B nenu
MOCTOSHHOI'O TOKa

bubamnoreka IOK https://m.edsoo.ru/35368f3e

133

Pewienue 3aau Ha Temy
"Konnencarops!”

bubmunoreka LIOK https://m.edsoo.ru/4410cef0

134

Paz0op 3amau o Teme
"ITocTosAHHBIM
ANEKTPUYECKUH TOK"

bubmanoreka IIOK https://m.edsoo.ru/a7340a29

135

Pemenune 3amad no teme
"TToCcTOAHHBIH
ANEKTPUUYECKUHN TOK"

bubmmoreka IIOK https://m.edsoo0.ru/744261b8

136

Bceepoccuiickas
MpoBepoyHas pabora



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8

137

AHanu3 KOHTPOJIBHOU
pabotel. OG00IICHHE 11O
teme "[locTossHHBIH
ANEKTPUIECKUH TOK"

bubaunoreka IOK https://m.edsoo.ru/bfd7a050

138

KontponeHas pabota no
teMe "[locTosHHBIN
ANEKTPUYECKUHN TOK"

bub6mnoreka ITOK https://m.edsoo.ru/1885ddfl

139

AHanu3 KOHTPOJILHOM
pa0oThl. DiekTpudeckas
IIPOBOIUMOCTD
pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B
MeTaJlIax.
CBepXmpoBOIUMOCTh

bubmmoreka IOK https://m.edsoo.ru/da794295

140

DNEeKTPUYECKU TOK B
pacTBOpax M pacrjiaBax
ANEKTPOIUTOB. 3aKOHBI
Qapajnes ais
JIEKTPOIN3a

bu6moteka IIOK https://m.edsoo.ru/4b423491

141

DNEeKTpUUYECKUH TOK B
rasax. [Iimasma

bubamnoreka IOK https://m.eds00.ru/92d92f76

142

DJIEKTPHUUECKHUI TOK B
BakyyMme. BakyymHbie
pruOOpPHI

bubmnoreka IIOK https://m.edsoo.ru/2E+160

143

DJIEKTPUYECKUI TOK B
MOJIYIIPOBOAHUKAX

bubmmnoreka IIOK https://m.edsoo.ru/ab61c660

144

[TonypoBOHHUKOBBIE
pUOOPHI

bubanoreka IOK https://m.edso0.ru/83622200



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200

145

Du3nyecKuil MPaKTUKYM
o teme "M3mepenue
CHJIBI TOKa U
HaAIpPsOKEHMs B LIENN
MOCTOSIHHOT'O TOKA MPU
MIOMOIIIY aHAJIOTOBBIX U
1 (POBBIX
U3MEPHUTEIBHBIX
npubopos" wim
"3HaKOMCTBO C
nudpoBoit
nabopaTopuei o
¢usuke. [Ipumepsl
u3MepeHus (pru3nueckux
BEJIMYMH TPH ITOMOLIN
KOMIIBIOTEPHBIX
JATYNKOB"

bubamnoreka IOK https://m.edsoo.ru/5643ea56

146

PuU3NYECKUN PAKTUKYM
no teMe "M3yuenue
HEPaBHOMEPHOT'O
JBUKEHHUSI C LENBIO
OIpeNeNeHUs
MTHOBEHHOM CKOpOCTH"

bubmnoreka ILIOK https://m.edsoo.ru/f6292f5f

147

PuU3nYeCcKuil MPaKTUKYM
o reme "M3mepenue
YCKOPEHUS MIPU
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHUH T10

bubamnoreka IOK https://m.edso0.ru/6960b6ef



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

HAKJIOHHOM IIJIOCKOCTH"
nnu "UccaenoBanue
3aBUCUMOCTHU IIYTH OT
BPEMEHU TTPH
PaBHOYCKOPEHHOM
JBHOKEHUN"

148

PuU3NYECKUN PAKTUKYM
o teme "M3mepenue
YCKOpPEHUS CBOOOTHOT O
najgceHus" uim
"N3ydenune ABUKEHUS
Tena, OpoIeHHOro
TOPU30HTAIBHO"

bubanoreka IIOK https://m.edsoo.ru/d1ea2402

149

Du3nyecKuil MPaKTUKYM
1o reMe "M3yuenue
JBUKEHHUS TEJA 10
OKPY>KHOCTH C
IIOCTOSIHHOH 110 MOJYJIIO
CKOPOCTHIO" UITN
"HUccnenosanue
3aBUCHUMOCTH IIepHoja
oOpareHus
KOHMYECKOI'0 MasiTHUKA
OT €ro napameTpoB"

bubanoreka IOK https://m.edsoo.ru/bcf53514

150

DH3NYECKUN TPAKTUKYM
o teme "M3mepenue
paBHOJIEH CTBYIOLLIEH
CHJIBI TIPU JIBMOKEHUH
Opycka 1o HaKJIOHHOU

bubanoreka IOK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

IJIOCKOCTU " U1
"I[IpoBepka rUMOTE3HI O
HE3aBUCHUMOCTH
BPEMEHU JABUKEHUS
Opycka 1o HaKJIOHHOU
MJIOCKOCTHU Ha 3aJJaHHOE
paccTosiHUE OT €ro
Macchr"

151

OH3NUECKAN TPAKTUKYM
o TeMe "MccinenoBanue
3aBUCUMOCTH CHJI
YOPYTOCTH,
BO3HUKAIOLUX B
MPYKUHE U PE3UHOBOM
oOpa3siie, OT ux
nedopmanun uim
"N3ydyeHune ABUKEHUS
CHUCTEMBI TEll,
CBSI3aHHBIX HUTBIO,
MIEPEKUHYTOU uepes
n€rkuit 6J10K"

bubmmoreka IOK https://m.edsoo.ru/b55b81al

152

Du3HYeCKUl IPAaKTUKYM
o reme "M3mepenue
Kod(dunmeHTa TpeHus
10 BEJIMYUHE YTJII0BOTO
K03 ppuIEeHTa
zaBucumoctu Frp(N)"
nu "UccaemoBanme
JBIKEHUS OpycKa 1o

bubmmnoreka IOK https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

HaKJIOHHOM INIOCKOCTH C
nepeMeHHBIM

ko3 (hpunmeHTOM
TpeHusa" umm "N3yuenune
JBUKEHUS I'Py3a Ha Bally
¢ TpeHrem"

153

PuU3NYECKUN PAKTUKYM
o TeMe "HccienoBanue
YCIIOBUM paBHOBECHUS
TBEPAOTO TEA,
HMMEIOLLETO OCh
BpallleHus" Win
"KoHncTpyupoBanue
KPOHINIITEHHOB U pacuéT
CUJI YIIPYTOCTH" HIIH
"N3yuenue
YCTOWYHUBOCTH TBEPAOTO
TeJa, UMEIOIIEro
MJI011a/1b OMOPHI"

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

154

Du3HYECKUN IPAKTUKYM
no teme "M3mepenue
UMIIyJIbCa Teja Mo
TOPMO3HOMY IIyTH" UJIN
"N3MepeHue CUIIbI TATH,
CKOPOCTH MOJIENH
AIEKTPOMOOWIIS U
MOIIIHOCTH CHUJIBbI TSTH"
nmm "CpaBHeHHE
M3MEHEHUS UMITYJIbCca

bubmmoreka IOK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TeJa C UMITYJILCOM
CHIIbl" MU
"UccnemoBanue
COXpaHEHUs! UMITyJIbca
MIpH YIPYTOM
B3aUMOCHCTBUU" HIIH
"N3mepenne
KMHETUYE€CKOU SHEPTrUH
TeJa Mo TOPMO3HOMY
nyTtu"

155

DU3NYECKUN TPAKTUKYM
no teme "M3yuenue
M30TEPMHUYECKOr0
nporecca
(pekoMeH10BaHO
HCIOJIb30BaHUE
nudpoBoii
nabopatopun)" uau
"N3yueHue n30X0pHOro
npoiiecca Ui
"N3yueHue n300apHOTO
npoiiecca’ Ui
"[IpoBepka ypaBHEHUS
coCcTOAHUS"

bubmotexa IIOK https://m.edsoo.ru/e0fe7e07

156

Du3HYeCcKuil MPaKTUKYM
o reme "M3mepenue
YAEIbHON
TEMJIOEMKOCTHU" HITH
"Uccnenosanue

bubimorexa ITOK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

mpolecca OCThIBaHUS
BemecTsa' Win
"UccnemoBanue
agnabatHoro mporiecca"
w "N3yuenune
B3aMMOCBSI3U SHEPIUHU
MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBUS 1
TeMIepaTypbl KUTICHUS
JKUIKOCTEH"

157

DU3NYECKUN TPAKTUKYM
no teme "M3yuenue
3aKOHOMEpPHOCTEN
WCTIapEHUS KUIAKOCTEH"
nm "U3mepenue
YAEIbHOMN TENIOTHI
MIJIABJICHU JIbAA" UK
"N3yueHue cBONCTB
HACBIIIEHHBIX MapoB"
umu "M3mepenue
a0COTIOTHOM BIIaYKHOCTHU
BO3/lyXa U OLICHKa
Macchl 1apoB B
MOMEIIeHUH".
N3mepenue

ko3 (hpunmenTa
MIOBEPXHOCTHOT O
HATSHKEHUS

bub6mnoreka ITOK https://m.edsoo.ru/6bla23b5

158

Du3HYECKU IPAKTUKYM

bubanoreka IOK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

no teme "Habmonenue
MPEBpAIICHUS SHEPTUU
3apsHKEHHOT 0
KOHJIEHCaTopa B
SHEPIHUI0 U3ITY4YEHUs
cBeroaroaa" uim
"N3ydeHne npoTeKaHus
TOKa B LIEIH,
colieprKalen
KOHJIeHcaTop" WU
"Pacnpenenenue
Pa3sHOCTH IOTEHLMAIOB
(HampspKeHus) Ipu
[0CJIe10BaTEIbHOM
COCIMHEHHUH
KOHJIEHCaTOpOB"

159

Pu3nueckuii MpakKTUKYyM
no TeMe "Hccinenosanue
CMEIIaHHOI O
COEIUHEHUS
pe3ucTopoB" i
"U3MmepeHue yneapHoro
COMPOTUBJICHUS
MPOBOAHUKOB" MJIN
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
OT HaANPSKEHUS IS
JIaMITbI HaKaJInBaHHUA"

bubmnoreka ILIOK https://m.edsoo.ru/2b179d98

160

Du3HYECKU IPAKTUKYM

bubaroreka IOK https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

no teme "Habmonenue
aeKTposnu3a" uim
"N3mepenue 3apsaa
OHOBAJIEHTHOr' O HoHA"
nmm "UccnenoBanue
3aBUCUMOCTH
COIPOTHUBJICHUS
TEPMOpE3UCTOpa OT
TeMIepaTypsl" wim
"CHsITHE BOJIBT-
aMIIEpHOU
XapaKTEepUCTHKHU quona”

161

O060011EHIE U
MOBTOPEHUE 110 TEME
"KunemaTuka.
Junamuka"

bubaunoreka IOK https://m.edsoo.ru/ed017d93

162

ITpomexxyTouHas
arrecrauus. Mrorosas
KOHTpOJIbHAs paboTta

bubaroreka IOK https://m.edsoo.ru/3149956b

163

AHann3 KOHTPOJIbHON
pabotel. O600IIeHHE U
cHCTeMaTH3alus 3HAaHUI
o teme "CraTHnka
TBEpIOro Teya"

bubmnoreka IIOK https://m.edsoo.ru/0f9752ac

164

O0001IeHE 10 TEME
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bubmmnoreka IIOK https://m.edsoo.ru/6c0df9cc

165

CucreMatu3anus
3HAHUH 110 TeEME

bubanoreka IOK https://m.edsoo.ru/de148976



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

"OCHOBBI
MOJIEKYJIIPHOKHHETUYEC
Koi Teopun”

166

IToBTOpEHME 1O TEME
"TepMoauHaMUKa.
TernoBbie MalIMHBI"

bubmoteka ITOK https://m.edsoo.ru/0bcc77cl

167

O6o061eHue u
MOBTOpPEHHUE IO TEME
"ArperaTHbl€ COCTOSTHUS
BemlecrBa. Pa3oBbie
nepexons”

bubamoreka IOK https://m.edsoo.ru/59ca5c91

168

[ToBTOpenue. Pemienue
3a/1a4 1o TeMe
"OnexkTpuyeckoe nose"

bubaunoreka IOK https://m.edsoo.ru/f2381c0c

169

IIpakTuky™m o
pEeLIEeHHIO 3a/1a4 [0 TeMe
"IlocToAHHBII

ANEKTpUY €CKUH TOK"

bubmotexa IIOK https://m.edsoo.ru/3cae6dal

170

O06o0mieHue u
CHCTeMaTu3alus 3HAaHUH
no reme "Toku B
pa3MyHbIX cpenax"

bubanoreka L1OK https://m.edsoo.ru/cc7681d4

OBULIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

11

16



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacos

Bcer | KonTpoibn
o ble paboThI

IMpakTyeck
ue padoThbl

Jlara
HU3YYCHU
s

JJieKTpOHHbIe NN poBbIe 00pa3oBaTebHbIE
pecypchbl

BzaumopeiicTBue
IMOCTOSIHHBIX
MarHuToB U
MIPOBOJAHUKOB C
TOKOM. MaruuTHoe
moie. I'ummoresa
Awmriepa

bubmmorexa IIOK https://m.edso0.ru/487a8593

BekTop marHuTHOMN
uHAYKUUK. [puHinun
CyNnepno3uLnu
MarduTHBIX MTOJICH.
JInHMM MarHUTHOH
WHIYKITUW

bubmmoreka IIOK https://m.edsoo.ru/4clabcch

MarxauTtHoe 1oje
MIPOBOJHUKA C TOKOM.
OmbIT Dpcrena

bubmmoreka IIOK https://m.edsoo.ru/d35d5262

Bxonnas
KOHTpOJIbHas pabora

bubmuorexa IIOK https://m.edsoo.ru/26d9c5ba

AHanu3 KOHTPOJILHOM
pabotel. Cua
Awmnepa, eé
HarpaBJICHHE U
MOYJ1b

bub6mmoreka ITOK https://m.edsoo.ru/a37a0c21

IIpumeHnenue 3akoHa

bubmmnoreka IIOK https://m.edsoo.ru/ad7718d7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Awmnepa.
DNEeKTPOU3MEPUTETHH
bIe IPUOOPHI

Cuna Jlopenua, eé
HAIpaBJICHUE U
MOJyJb. [IBUXkeHne
3apsKEHHON YaCTHIbI
B OZJTHOPOJHOM
MarHMTHOM I10JI€

bub6moreka ITOK https://m.edsoo.ru/c97afaal

Pemienue 3agad 1mo
Teme "JIBrokeHUE
3apsHKEHHOM 4aCTULBI
B OZTHOPOJHOM
MarHUTHOM 11oJjie"

bub6moreka ITOK https://m.edsoo.ru/504e98c7

Pabora cuiisl
Jlopenna

bubmmoreka IIOK https://m.edsoo.ru/d518be4b

10

Pemienne 3aau Ha
pacuer paboThI CHIIbI
Jlopenna

bubmmoreka IIOK https://m.edso0.ru/93617bd9

11

MarnuTtHoe noJie B
BEIIECTBE.
®deppoMarHeTUKH,
napa- u
JTaMarHeTHKU

bubmuoreka IIOK https://m.edso0.ru/30ff9608

12

OCHOBHBIE CBOICTBA
beppoMarHeTHKOB.
IIpumenenue
beppoMarHeTuKoOB

bub6mmoreka ITOK https://m.edsoo.ru/0b58190a

13

Pemenne 3agay no

bubmmnoreka IIOK https://m.edsoo.ru/5b55¢307



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307

Teme "MarautHoe
omne"

14

IIpakTuky™m o
pELIEHUIO 3a]1a4 110
Teme "MarautHoe
mmoje"

bu6moreka ITOK https://m.edsoo.ru/41c4ae8a

15

SIBnenue
IEKTPOMArHUTHOU
nHayknuu. [Torok
BEKTOpa MarHUTHOU
UHAYKLNN

bubmmorexa IIOK https://m.edsoo.ru/b3efaOcl

16

OJ1C uHaykuuu

bubmuoreka IIOK https://m.edsoo.ru/48150bd8

17

3akoH
AIEKTPOMArHUTHOM
nHaykuu Qapanes

bu6mmoreka ITOK https://m.edsoo.ru/a6dec188

18

Buxpesoe
JIIEKTPUYECKOE I10TIE.
Toxu dyko

bubmmoreka IIOK https://m.edsoo.ru/15abel40

19

O/1C unaykuuu B
JBYDKYIIUXCS
IIPOBOJHHUKAX

bubmmoreka IOK https://m.edso0.ru/0235cc02

20

Pemenue 3anau Ha
pacuer D/1C
WHAYKLIUU B
JBUKYITAXCS
MIPOBOIHUKAX

bubmuoreka IIOK https://m.edsoo.ru/4dfda618

21

IIpaBuno Jlenna

bubmmorexa ITOK https://m.edsoo.ru/bbc22726

22

NHIyKTUBHOCTS.

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



https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d

Karynika
VUHAYKTUBHOCTU B
L[E€NU TIOCTOSTHHOI'O
TOKa

23

SIBneHue
camouHaykiuu. 3/1C
CaMOMHTYKITHH

bubmmoreka ITOK https://m.edsoo.ru/7ee60ca8

24

OHeprus MarHUTHOTO
OJIS1 KaTYILKHU C
TOKOM.
DJIEKTPOMarHuTHOE
nosue

bubmmorexa IIOK https://m.edsoo.ru/b3cOadll

25

Pemenune 3agay no
TeMe
"DeKTpOMarHuTHOE
mmoje"

bubmmnoreka IIOK https://m.edso0.ru/88f69d2b

26

IToBTOpEHNE 1O TEME
"DnexkTponuHamMuka"

bubmmoreka IIOK https://m.edso0.ru/76484025

27

KontponsHas pabora
10 TEME
"DnekTpoarHaMuka"

bubmuoreka IIOK https://m.edsoo.ru/8ae09b98

28

AHanu3 KOHTPOJILHOM
paboTHI.
KonebarempHas
cucteMa. CBOOOIHEIE
KoJieOaHus.
I"apmoHnueckue
KoJieOaHus

bu6mmoreka ITOK https://m.edsoo.ru/7¢c1db385

29

Kunematnueckoe n

bubmmoreka IIOK https://m.edsoo.ru/87ce9498



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498

IUHAMHYECKOE
OICaHUE
KoJIeOAaTEIBLHBIX
NBIDKECHUH

30

DHepreTuyecKoe
onucaHue. BeiBog
JTUHAMHYECKOT'0
OITMCaHUS
FapMOHUYECKUX
KOJIEOaHUH U3 UX
SHEPreTUYECKOro U
KUHEMaTH4YECKOTO
OITMCaHUs

bubmuorexa IIOK https://m.edsoo.ru/e3c99692

31

Amnuryzaa u ¢daza
KoJse0aHuit

bub6moreka ITOK https://m.edsoo.ru/7a0c439a

32

ITepuon u yacrora
konebanwuii. [Tepuon
MaJbIX CBOOOIHBIX
KoJIeOaHUH
MaTeEMaTHYECKOro
MasTHuKa. [Tepros
CBOOOIHBIX
KoJieOaHuH
MIPYKUHHOT O
MasITHUKA

bubmuoreka IIOK https://m.edsoo.ru/e0399319

33

3aTyxawiue
KoJieOaHMUsI.
BbIHyX1€eHHbBIE
konebanus. Pezonanc

bu6mmoreka ITOK https://m.edsoo.ru/72e93d09



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

34

ABTOKOJICOaHUSA

bu6mmoreka ITOK https://m.edsoo.ru/6add2644

35

Pemenune 3agay no
TeMe "3aTyxaromue u
BBIHYK/ICHHBIC
KoJieOaHus.
Pe3onanc"

bu6moreka [JOK
https://m.edsoo.ru/addeec?1https://m.edsoo.ru/756
123c5

36

Ypok-koH depenius
"MexaHn4eckue
Kosie0aHus B
MY3bIKaJIbHBIX
MHCTpyMEHTax"

bubmmorexa IIOK https://m.edsoo.ru/8ef587be

37

[ToBTOpEHUE 11O TEME
"MexaHnuecKue
Konebanus"

bubmmnoteka IIOK https://m.edsoo.ru/eb84182f

38

DJIEKTPOMarHuTHbIE
KoJIeOaHus.
KomebaTtensHbIi
KOHTYP

bub6mmoreka ITOK https://m.edsoo.ru/d4adabde

39

®opmyia TomcoHa.
CBs13b aMILTUTY 1B
3apsija KOHASHcaTopa
C AaMIUTUTYIOW CHJIBI
TOKA B
KoJIe0aTEILHOM
KOHTYpE

bubmuoreka IIOK https://m.edsoo.ru/093f9afl

40

3aKOH COXpaHEHUs
3Hepr1/11/1 B NACAJIbHOM
KoJIe0aTEILHOM
KOHTYype

bu6mmoreka ITOK https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

41

3aTyxawuue
AJIEKTPOMArHUTHbIE
KOJICOaHMSI.
BeIHyX1€HHBIE
AJIEKTPOMArHUTHbIE
KoneOaHus

bubmmoteka IIOK https://m.edsoo0.ru/5e668619

42

IlepeMeHHBIN TOK.
Pesuctop n
KOHJICHCATOP B L EIU
[IEPEMEHHOr 0 TOKA

bubmuoreka IIOK https://m.edso00.ru/84836152

43

Karymika
WHIYKTUBHOCTH B
LN IEPEMEHHOTO
TOKa

bub6mmoreka [TOK https://m.edsoo.ru/cfa307af

44

3axon OMa 1i1st
3JIEKTPUYECKOH 11enun
MEPEMEHHOr 0 TOKa

bubmmoreka IIOK https://m.edsoo.ru/8bae38e6

45

MouHocTh
MIEPEMEHHOI0 TOKa.
AMniuMTyaHoe u
JIEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA
Y HAMPSDKEHUS

bubmmorexa IIOK https://m.edsoo.ru/lcac6c4c

46

Pe3onanc B
3JIEKTPUYECKOH 1Ienun

bubmuorexa IIOK https://m.edsoo0.ru/087506df

47

Pewienue 3anmau pa
pacuer pe3oHaHca B
ANEKTPUYECKON LIenu

bub6moreka ITOK https://m.edsoo.ru/al6836a4

48

NneansHbIf

bubmmoreka IIOK https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

TpaHchopmarop.
[IpousBojcTBoO,
nepenaya u
norpebneHue
BJIEKTPUY ECKON
SHEPruu

49

DKOJIOTHYECKHE
PHUCKH TIPU
MIPOU3BOJICTBE
AIEKTPOIHEPTUH.
Kynberypa
HCII0JIb30BaHUS
AIIEKTPOIHEPTUH B
IIOBCEIHEBHOI KU3HU

bubmuoreka IIOK https://m.edsoo.ru/a6f74d93

50

Pemenue 3agad 1mo
teMme "MOIIHOCTD

TIEPEMEHHOT 0 TOKa.
Tpancdopmatopsr”

bubmmoreka LIOK https://m.edsoo.ru/ee6677ed

51

Pemenne 3amau EI'D

bubmmorexa ITOK https://m.edsoo.ru/7cab59f8

52

O60061eHuE U
MIOBTOPEHHE TI0 TEME
"JneKTpOMarHuTHbIE
kosiebanus"

bubmuoreka IIOK https://m.edso0.ru/401024a9

53

Mexanndeckue
BOJIHEI.
XapaKTepucTUKU
MEXaHUYECKUX BOJIH

bubmmoreka IIOK https://m.edsoo.ru/a58e109f

54

CsBolicTBa
MEXaHUYECKUX BOJH

bub6mmoreka ITOK https://m.edsoo.ru/d9ae1000



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000

95

3BYK.
XapaKTepuCcTUKU
3ByKa

bubmnoreka IIOK https://m.edso0.ru/138b6f09

56

WUndpa3Byk u
yIbTPa3BYK.
IITymoBoe
3arpsi3HEeHHe
OKPY’KaroIlel cpesl

bub6moreka ITOK https://m.edsoo.ru/7380038f

57

Pemienue 3agad 1mo
teme "UHppa3Byk u

yJIBTpa3ByK"

bubmmorexa IIOK https://m.edsoo.ru/cfd918bf

58

DNeKTpOMarHUTHbIE
BOJIHBI. M31TyueHue
AJIEKTPOMArHUTHBIX
BOJIH

bubmmnoreka I1OK https://m.edsoo.ru/714e5dbl

59

OHeprus
AIEKTPOMArHUTHBIX
BonH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

bubmmoreka IIOK https://m.edsoo.ru/d01b818¢c

60

[MIkana
AIIEKTPOMArHUTHBIX
BOJH. [Ipumenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U
OBITY

bubmuorexa IIOK https://m.edsoo.ru/49belf9e

61

[TpuHIMTIBL
paguoCBsI3u U
TEJIEBUICHUS.

bu6moreka ITOK https://m.edso00.ru/9f96f1f8



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

Panuonokanus.
DNIEeKTPOMarHuTHOE
3arpsi3HeHUE
OKpY’KAIOILEH CpeJIbl

62

KontponsHas pabora
o teMme "Kosebanus
U BOJIHBI"

bubmmorexa ITOK https://m.edsoo.ru/4f7985a0

63

AHann3 KOHTPOJIbHOU

pabotel. CBeT. 3aKoH
IIPSIMOJIMHEUHOT O
pacrpocTpaHeHus
cBeTa

bubmmorexa IIOK https://m.edso0.ru/f9566406

64

Peienue 3amay Ha
MIPUMEHEHUE 3aKOHA
NPSAMOJIMHEMHOT O
pacnpoCTpaHEeHHUst
CBETa

bubmmorexa IIOK https://m.edsoo.ru/ea32d455

65

OtpaxeHue cBera.
ITmockoe 3epkao.
Cdepuueckoe
3epKajo

bubmmorexa IIOK https://m.edsoo.ru/a005d2bb

66

[Ipenomnenue cBeTa.
AOCONIOTHEIHN U
OTHOCHUTEIBHBIN
IOKa3aTenb
MIPEJIOMIICHHUSI.
[TonmHOE BHYyTpEHHEE
OTpakCHUE.
[IpenensHbI yroa

bubmmnoreka IIOK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

MOJIHOTO BHYTPEHHETO
OTpakeHHUS

67

Pemenne 3agag Ha
MIPUMEHEHUE 3aKOHOB
OTpaXEHUA U
MIPEJIOMIICHHS CBETA

bu6mmoreka ITOK https://m.edsoo.ru/49d830a9

68

Xon Jrydei B IpusMe.
Hucnepcus cera.
CnoxHbIi cOCTaB
Oenoro ceera. [{Ber

bubmmorexa IIOK https://m.edsoo.ru/d8elc3be

69

JInn3zel. ®okycHoOE
paccTosiHUE U
ONTHUYECKAS CUJIa
JIMH3bI

bubmuoreka IIOK https://m.edso0.ru/60441359

70

[Toctpoenue
M300paKeHUN B
JIMH3aX U UX
CHCTEMax.
VYBenmmueHne JTUH3EI

bub6moreka ITOK https://m.edsoo.ru/bb53b1d5

71

Pemienue 3amau Ha
MOCTPOCHUE
H300paKECHUH,
MOJTY4aeMBbIX C
MIOMOIIO JINH3

bubmuoreka IIOK https://m.edsoo.ru/5a868f09

72

I'na3 kak onrudeckas
cucreMa

bu6moreka ITOK https://m.edsoo.ru/ecd480a2

73

Pemenne 3amay.
[Tpenenst
NPUMEHUMOCTHU

bubmmnoreka IIOK https://m.edsoo.ru/cd174al10



https://m.edsoo.ru/49d830a9
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reoOMeTPUY ECKOU
OIITHUKN

74

CkopocThb CBETa U
METOJIbI €€ H3MEpPEHUS

bu6mmoreka ITOK https://m.edsoo.ru/f32aab06

75

Jucnepcus cBeta

bubmmoreka IIOK https://m.edsoo.ru/lel6ccbe

76

UnTepdepenuus
CBETa

bu6mmoreka ITOK https://m.edsoo.ru/5fc0c638

77

KorepeHnTtHbie
WCTOYHUKH. Y CIIOBHSA
HAOJIIOICHHS
MaKCUMYMOB U
MHUHHUMYMOB

bu6mmoreka ITOK https://m.edsoo.ru/c6416d48

78

Pemenne 3agay no
teme "Jlucnepcus u
uHTeph epeHIIHS
cBera"

bubmmorexa IIOK https://m.edsoo.ru/3061de2b

79

IIpumenenue
uHTephepeHIINH

bub6moreka ITOK https://m.edsoo.ru/668edbc8

80

Judpaximus cBera

bubmmoreka ITOK https://m.edsoo.ru/12ed04b5

81

Judpakunonnas
pemérka. Y cioBue
HaOIIOACHHS TJIABHBIX
MaKCUMYyMOB

bubmmorexa ILIOK https://m.edso0.ru/f998d964

82

Perienne 3amag Ha
OIpe/CIICHHE
yCJIOBUM HAOJIOICHUS
TJIaBHBIX MAKCUMYMOB

bubmmnoreka IIOK https://m.edsoo.ru/d58c411a

83

[TonepeynocTh

bu6mmoreka ITOK https://m.edsoo.ru/e9890fe9



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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CBETOBLIX BOJIH.
[Tonsgpuzaius cera

84

Pemenue 3agad mmo
TeMe
"TudpakuyoHHas
pelerka.
[TonepeunocTh
CBETOBBIX BOJIH"

bu6moreka ITOK https://m.edsoo.ru/c56¢8158

85

CBeETOBEBIE SIBJICHUS B
pupoje

bubmmorexa IIOK https://m.edsoo.ru/0b36363d

86

[ToBTOpEHUE 11O TEME
"Onrtuka"

bubmuoreka IIOK https://m.edsoo.ru/8a14748b

87

KonrtponeHas pabora
o teme «OnTuka

bu6mmoreka ITOK https://m.edsoo.ru/82315dd4

88

AHanm3 KOHTPOJIbHON
paboThl. ['paHUIIBI
MIPUMEHUMOCTH
KJlacCU4eCKOMH
MEXaHUKHU. 3aKOHEI
ANEKTPOAMHAMUKY U
MPUHLIMIT
OTHOCHUTEIHLHOCTHU

bu6moreka ITOK https://m.edsoo.ru/c9bd77ch

89

IToctynaTsl
CHeluaJbHOU TEOPUH
OTHOCHUTEIBHOCTH

bu6mmoreka ITOK https://m.edsoo.ru/c56f05ch

90

[IpocTtpancTBEeHHO-
BPEMEHHOM MHTEpBaJl.
[TpeobpazoBanus
Jlopenna. Ycnosue

bubmmoreka IIOK https://m.edsoo.ru/d83742bb



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
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MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3amenieHne BpeMeH!
Y COKpallleHUE JTUHBI

91

DHeprus U UMIYJIbC
PENATUBUCTCKOMN
YaCTHULbI

bubmmorexa ITOK https://m.edsoo.ru/853a64fc

92

CBs13p Macchl ©
SHEpruen u
VMITYJIbCOM
PENSATUBUCTCKON
YaCTUIIbl. DHEPrus
IIOKOS

bub6mmoreka ITOK https://m.edsoo.ru/b6258ffa

93

PaBHoBecHOE
TEIJIOBOE U3JIYyYEHUE

bubmmoreka IIOK https://m.edsoo.ru/f54035a5

94

3aK0H CMEIIEHUS
Buna

bubmmorexa IIOK https://m.edsoo.ru/1c5ff752

95

I'umoresa M. Ilmanka
o kBauTax. ®oToHEI

bubmoreka ITOK https://m.edsoo.ru/a5ffa218

96

OHeprus U UMILYJIbC
doToHa

bubmmorexa IIOK https://m.edsoo.ru/7fb307ec

97

dotorpdext. OnbITh
A.T. Cronerosa.
3akonbl poTodrddexTa

bubmuoreka IIOK https://m.edsoo.ru/8c68e5b9

98

VYpaBHeHue
DOUHINTEHHA I
dotordpdexra.

bu6mmoreka ITOK https://m.edsoo.ru/01ef4556



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
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"KpacHas rpanuna"

doTorhdekra

99

[laBnenue cBera.
Oneriter I1. H.
JleOeneBa

bubmmorexa ITOK https://m.edsoo.ru/64b4f966

100

BosnHoBBIE CBOIiCcTBa
YaCTHUILL

bubmmoreka IIOK https://m.edsoo.ru/f59cfcec

101

Bonns! ne bpoins.
JlTMHa BOJIHBI e
bpoiins u pazmepsl
00J1aCTH JIOKAIU3aIiH
JIBUKYIIEUCS
YaCTHILIBI

bubmuorexa IIOK https://m.edsoo.ru/5df8bafl

102

KopnyckynspHo-
BOJIHOBOM Jyallu3M

bub6moreka ITOK https://m.edsoo.ru/8ccab62a

103

Hudpakuus
AIIEKTPOHOB Ha
KpHCTAIIIaX

bubmmoreka IIOK https://m.edsoo.ru/30dbal8c

104

Crnenuduka
M3MEpPEHUN B
MHUKpPOMHUDE.
CooTtHoueHus
HEONpeAeIEHHOCTEN
[eiizenbepra

bubmmorexa IIOK https://m.edso0.ru/65783dec

105

Pemenne
rpaduueckux 3aaau

bubmmnoreka ITOK https://m.edsoo.ru/e70195hd

106

Pemenue pacué€THbIx
3aja4

bu6moreka ITOK https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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107

KonrtponpHas pabora
o Temam: "OCHOBBI
CTO",
"KopmnyckynsapHo-
BOJIHOBOM Ayanu3m"

bubmmnoreka IIOK https://m.edsoo.ru/c3de891a

108

AHaM3 KOHTPOJILHOM
paboThl. OMBITHI 11O
UCCIICIOBAHUIO
CTPOCHHSI aTOMA.
[TnaneTapHas Moaeib
atoma Pezepdopna

bubmuorexa IIOK https://m.edsoo.ru/312b750a

109

IToctynatsr bopa

bu6mmoreka ITOK https://m.edsoo.ru/404dfa9a

110

Busb! criekTpos.
CnekTp ypoBHe#
SHEPruu aToma
BOJIOpO/a

bubmmnoreka IIOK https://m.edsoo.ru/cf74blla

111

CriouTa”HHoe 1
BBIHYKJIEHHOE
U3IIy4YeHHUE CBETa

bubmmorexa IIOK https://m.edsoo0.ru/f945d85c¢

112

Jlazep

bubmuoreka IIOK https://m.edsoo.ru/2288a0c4

113

Hyxionnast mozens
anpa I'eiizenOepra-
NBanenko. 3apsg u

MacCCOBOC YUCJIO gapa.

H3oronsl.
PagnoakTuBHOCTH

bub6mmoreka ITOK https://m.edsoo.ru/34ada5de

114

3aKkoH
PaIMOAKTUBHOTO
pacnana. CBoiicTBa

bubmmoreka IIOK https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
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MOHU3UPYIOLIErO
n3ny4deHus. Bivsinue
pPagOaKTUBHOCTH HA
JKUBBIE OPTaHU3MBI.
Hozumerpus

115

DOHeprus CBs3U
HYKJIOHOB B SIZIpE.
SnepHble cUIBIL.
JedexT maccsl sapa.
SnepHble peakuuu.
SlnepHble peakTopsbl.
[TpoGaembl
YIPaBIISIEMOT O
TEPMOSIIEPHOT O
CUHTE3a.
DKOJIOTUYECKHE
aCIEeKThI pa3BUTHS
SJIEPHON DHEPreTUKU

bubmuorexa IIOK https://m.edsoo.ru/ff1758d0

116

MeTtonbl peructpanuu
Y UCCJICIOBAHMS
JIEMEHTAPHBIX
YaCTHII.
DyHAaMEHTAJIbHBIE
B3aUMOJICH CTBHSI.
BapuoHnbl, Me30HBI U
JIETITOHBI.
IIpencraBnenue o
CrannapTHOU
mozaenu. Keapk-

bub6mmoreka ITOK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

TJIFOOHHAS MOJIENb
aJpOHOB

117

®dusuka 3a npeaenamMmu
CrannapTHOU
Mozaenu. Témuas
Martepus U TEMHas
sHeprusi. EnuHCcTBO
¢bu3nyecKoi KapTHHBI
Mupa

bubmmorexa IIOK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTUS
ACTPOHOMHUM.
3Ha4yeHME
aCTPOHOMUU

bub6mmoreka ITOK https://m.edsoo.ru/ad73e145

119

[TpumeHumocThb
3aKOHOB (PM3UKH JJIS
00BsICHEHUSI IPUPOJIBI
KOCMHYECKHX
00BeKTOB. MeToabI
ACTPOHOMHUYECKHX
HUCCIICA0BaHUM

bub6moreka ITOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIe
OIITUYCCKUEC
TEJIECKOIbI,
PaIUOTEIIECKOITBI,
BHeaTMoc(hepHas
ACTPOHOMUS

bub6mmoreka ITOK https://m.edsoo.ru/4877aale

121

Bup 38é3qH0r0 HeOA.
CozBe3nus, sipKue
3BE3/IbI, IJIAHETHI, UX

bubmmoteka IIOK https://m.edsoo.ru/aac588eb



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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BUAUMOEC IBUXXCHUC

122

ComHeuHas cucrema.
Comuane. Conaegnas
AKTUBHOCTb.
HcTouHuK 3HEprun
CoJHIIa 1 3BE3]D

bub6moreka ITOK https://m.edsoo.ru/22748eb4

123

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKH.
Jnarpamma
"CrieKTpaJIbHBIN KJlacce
— CBETUMOCTH"

bubmmorexa IIOK https://m.eds00.ru/42169944

124

3Be3 6! IJIaBHOM
[IOCJIEA0BATEHLHOCTH

bubmuorexa IIOK https://m.edsoo.ru/b3ch766¢

125

Buyrpennee
CTpOEHHUE 3BE3 .
CoBpeMeHHbIE
MIPEICTABJICHUS O
MIPOU CXOXKJICHUU U
somoruy CoJIHIA U
3BE371. DTallbl )KU3HA
3BE3

bubmmoreka IIOK https://m.edsoo.ru/d09da494

126

Mineunsiii [Tyte —
Hama ['amakTuka.
Tunel ranakTuk.
UéEpHble AbIPHI B
sIpax TaIaKTUK

bubmuorexa IIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacumpenne
Bcenennoii. 3akon

bu6mmoreka ITOK https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/22748eb4
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Xa60ma. Teopus
Bosnbiioro B3peiBa.
PemukToBoe
U3ITy4yeHUe

128

MacmrabHas
CTPYKTypa
Bcenennoii.
MeraranakTuka

bu6moreka ITOK https://m.edsoo.ru/ce234633

129

Hepeménnsie
pO0JIEMBI
aCTPOHOMUU

bubmmorexa IOK https://m.edsoo.ru/d37d9ffe

130

Dduznyeckuit
MPaKTUKYM T10 TEME
"NccnenoBanue
MarHUTHOT'O ITOJIS
IMOCTOSIHHBIX
Mar"auToB" HIIN
"UccnenoBanme
CBOMCTB
beppomMaraeTuKoB"
nnn "HccaenoBanue
NEeNCTBUS
IMOCTOSIHHOI'O MarHuTa
Ha paMKy ¢ TOKOM"

bub6moreka ITOK https://m.edsoo.ru/67361aef

131

duznyeckuit
IIPAKTUKYM I10 TEME
"M3MepeHne CUIIbI
Awmrnepa" nim
"N3yuenue

bub6mmoreka ITOK https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

3aBUCUMOCTHU CHJIBI
AwMriepa oT CHIIBI
ToKa" MK
"Onpenenenue
MarHUTHOW WHIYKIIHH
Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

132

dusznueckuit
MIPAKTUKYM T10 TEME
"NccnenoBanue
SIBJIEHUS
AJIEKTPOMArHUTHOM
WHIYKIUU'" WK
"Onpenenenue
WHIYKIIUU BUXPEBOT'O
MarduTHOTrO moJjs"

https://m.edso0.ru/c36658da

133

Pusnyeckuit
MPAaKTHKYM TI0 TeMe
"HUccnenosanue
SIBIICHUSI
CaMOMHAYKIMH" WIIN
"COopka mozenu
3IIEKTPOMArHUTHOTO
reHeparopa"

bubmmorexa IIOK https://m.edsoo.ru/b8fh6391

134

Dduznyeckuit
MIPAKTUKYM I10 TEME
"N3mepenue nepuoaa
CBOOOIHBIX
KOJIEOAHUH HUTSIHOTO

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



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

U IPY>KHHHOTO
MAasITHUKOB"

135

Dduzngeckuii
MIPAKTUKYM IO TEME
"IIpeobpazoBanue
SHEPTUHU B
PY>KUHHOM
MasTHUKE"

bub6moreka ITOK https://m.edsoo.ru/a28026bd

136

Dduzngeckuit
MPAKTUKYM IO TEME
"UccnenoBanme
MEePEeMEHHOr 0 TOKA
yepes
IOCJIEIOBATEIIEHO
COCOVHEHHbBIC
KOHJIEH CaTop,
KaTylIKy 1 pe3ucrop"”
m "UccaenoBanue
pabOThl HCTOYHHUKOB
CBETA B IICIIH
nepeMeHHoro Toka"

bu6mmoreka ITOK https://m.edso0o.ru/89dc2d90

137

dusnuecknit
MPAKTUKYM IO TEME
"N3yuenue

napaMeTpoB 3BYKOBOM

BOJIHBI"

bubmuoreka IIOK https://m.edsoo.ru/b100661a

138

duznueckuii
MPAKTUKYM IO TEME
"N3mepenue

bu6mmoreka ITOK https://m.edsoo.ru/42569eal



https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1

rokaszaTes
MpeIoMIIeHHs cTekna"
nn "Ilonyuenue
M300pakeHUS B
CHCTEME U3 IIJIOCKOT0
3epKaJia u JUH3bI"

139

duznyeckui
MPaKTUKYM I10 TEME
"NccnenoBanue
3aBUCHUMOCTH
(dokycHOro
pacCcTOsHUS OT
BelllecTBa (Ha
MIpUMEPE KUIKUX
auH3)" Wi
"N3mepenue
(dboxycHOro
paccTosTHUS
paccenBaromMX JUH3"

bubmmoteka ITOK https://m.edsoo.ru/b879fb3f

140

Pusnueckuit
IPAaKTUKYM 10 TeEME
"Habmonenue
nudpakuum,
UHTEpEpEHINH U
noJsipu3anuu ceera'

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

141

duznueckuit
MIPAKTUKYM I10 TEME
"Onpenenenue
HUMITYJIbCA U SHEPTUH

bubmmoreka IIOK https://m.edso0.ru/63756¢47



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

PEIISTUBUCTCKUX
yactull (o
dororpadusm TpekoB
3apsKEHHBIX 9acTHUIl B
MarHuTHOM 1oJje)"

142

duznyeckui
MPAKTUKYM T10 TEME
"U3mepenue
noctosiHHOM I11anka
Ha OCHOBE
HCCJIEIOBAaHUSA
dotorpdexra" nim
"NccnenoBanue
3aBUCHUMOCTH CHJIbI
TOKa 4€pe3 CBETOAUO]
OT HamnpsKeHus"

bubmuorexa IIOK https://m.edsoo.ru/eb916f82

143

Dduznyeckuit
MPaKTUKYM IO TEME
"UccnenoBanue
CIeKTpa
pa3pexxeHHOr 0
aTOMapHOT0 BOAOpPOaA
U U3MEpeHne
ITOCTOSTHHOMU
Pun6epra"

bubmmorexa IIOK https://m.edsoo.ru/ec651eb8

144

Dduzngeckuit
MIPAKTUKYM I10 TEME
"UccnenoBanue
PaOaKTUBHOTO

bubmmoteka IIOK https://m.edsoo.ru/c3dabebe



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

¢oHa c
HCIIOJIb30BaHUEM
no3umeTpa' uim
"U3yueHue
moraoeHus oera-
YaCTUILL ATIOMUHHIEM"

145

Ddusnueckuit
MPaKTUKYM I10 TEME
"HabGmroneuns
3BE3HOr0 Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCII0JIb30BaHUEM
KOMITHIOTEPHBIX
IIPWIOKEHHUM JUIS
OTIPEIICIICHHS
MOJI0KEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIE CO3BE3Us
CeBepHoOro
MOJyLIApUs U SIPKUE
3BE31bI" HIH
"HaOaroneuus B
teneckorn JIyHbl,
IJIAHET, TYMAHHOCTEN
U 3BE3HBIX
CKOIUICHH"

bub6moreka ITOK https://m.edso0o.ru/1072021e

146

[ToBTOpenue. Ponb

bubmmoreka IIOK https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

¢bu3uKu u
aCTPOHOMHHU B
3KOHOMHYECKOI,
TEXHOJOrHYECKOH,
COIMaIBLHOMN U
ATUYECKOH chepax
JIeATeIIbHOCTH
YeoBeKa

147

O606menue. Ponb u
MeCTO (PU3UKH U
ACTPOHOMUU B
COBpPEMEHHOM
HAy4YHOW KapTHHE
MuUpa

bubmuorexa IIOK https://m.edsoo.ru/18f19f7¢

148

O600611eHuE U
nosropenue. Poip
(bU3NYIECKOii TEOpHH B
dbopMupoBaHUU
MPENCTABICHUH O
(du3nyecKoil KapTHUHE
MHpa, MECTO
($u3nYecKoil KapTHHBI
MUpa B o0LIEM psAY
COBPEMEHHBIX
€CTEeCTBEHHO-
HaYYHBIX
MPEACTABICHUH O
npupose

bubmmorexa IIOK https://m.edsoo.ru/e7d400f4

149

IIpomexxyTouHas

bu6mmoreka ITOK https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b

arrecrauus. toroeas
KOHTpOJIbHas paboTa

150

AHanM3 KOHTPOJIbHOU
paboter. O600IICHHE
1 CUCTEMAaTU3aIus
3HAHUH 110 TeMeE
"Kunematuka"

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

151

O0001IeHE TT0 TEME
"Jluaamuka"

bubmmorexa IIOK https://m.edsoo.ru/2dfbafch

152

O000611EeHE U
CHCTEeMaTH3alMs
3HAHHUU I10 TEME
"CtaTuka TBEpI0ro
Tena"

bubmuoreka IIOK https://m.edsoo.ru/3cca482e

153

IToBTOpEHME 1O TEME
"3aKOHBI COXpaHEHUS
B MEXaHUKe"

bubmmoreka ITOK https://m.edsoo.ru/32a4d1a0

154

IloBTOpEeHue u
000011IeHNE 3HAHUH
1o TeMe "OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOU
Teopun"

bubmuoreka IIOK https://m.edsoo.ru/ed440ca8

155

O0001eHne 3HaHU I
10 TeEME
"TepMoauHaMUKa.
TernoBeie MamUHE"

bu6mmoreka ITOK https://m.edsoo.ru/c63f7¢10

156

O060011EHIE U
cucremMaTtusanus

bubmmoreka IIOK https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

3HAHUM 10 TeEME
"ArperaTHbie
COCTOSIHMSI BEIIECTBA.
®dazoBble nepexoab”

157

IToBTOpEHUE N
CHUCTEeMAaTH3alus
3HAHUM I10 TEME
"DyeKTpu4YecKoe
nose"

bub6moreka ITOK https://m.edsoo.ru/3bf0def9

158

Pemenne TeKCTOBBIX
3aJ1a4 I10 TEME
"TTocTOSTHHBIN
ANEKTPUUYECKUHN TOK"

bub6moreka ITOK https://m.edsoo.ru/71453ee6

159

O060011IEHE TTI0 TEME
"Toku B pa3auYHBIX
cpenax"

bubmmorexa IIOK https://m.edsoo.ru/3d40077a

160

Paz6op 3amaud mo Teme
"MaruautHoe moye"

bubmmoreka IIOK https://m.edsoo.ru/3b4c06ae

161

IToBTOpEHue.
O00011IEHN E TTO TEME
"DyeKTpoOMarHuTHas
MHIYKIUs"

bubmuoreka IIOK https://m.edsoo0.ru/053e2248

162

O06o06menue u
CHCTEMAaTHU3ALMS
3HaHUH 110 TEME
"MexaHUYecKHe
KoseOanus"

bu6moreka ITOK https://m.edsoo.ru/d6310bfd

163

Pemenne 3agay no
TEME

bubmmoreka IIOK https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

"DJIeKTpOMarHuTHbIE
Konebanus"

164

IToBTOpEHME 1O TEME
"MexaHn4ecKue u
AIEKTPOMArHUTHbIE
BOJIHEI"

bu6moreka ITOK https://m.edsoo.ru/96a7a2dd

165

0O06001IeHuE 3HaHUI
o teme "Omruka"

bubmmoreka IIOK https://m.edsoo.ru/52ad1603

166

[ToBTOpEHUE 1
3aKpeIieHue 1o TeMe
"OcHoBsl CTO"

bubmuoreka IIOK https://m.edsoo.ru/5beclc65

167

Cucrematuzanus
3HAHUM 10 TEME
"KopnyckyspHo-
BOJIHOBOM Ayanu3m"

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

168

O060011EeHNE U
MTOBTOPEHHUE 10 TEME
"®dusuka aroma"

bubmmnoreka IIOK https://m.edsoo.ru/1f511654

169

IIpakTuky™m 1o Teme
"du3rKa aTOMHOTO
A7Ipa U 3JIEMEHTapPHBIX
qacTuir"

bubmmorexa IIOK https://m.edso0.ru/905c5ce0

170

O0001IEHUE 10 TEME
"D1eMeHTEI
actpoduzuku"

bubmuoreka IIOK https://m.edsoo.ru/2bffb94c

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» ®usuka; yriayonenHoe odyuenue 11 knace/ KacbsiHoB B.A. O011ecTBo ¢ orpaHHueHHON
oTBeTCTBEHHOCTHIO «/[PODA»; AxnimonepHoe obmiectBo «M3narensctBo «IIpocBemnieHue
» ®usuka, 10 kmace/ Maxkures I'.51., Byxosues b.b., Corckuit H.H.; mox penakiueit
[TapdentneBoit H.A. Axunonepnoe o6mectBo «M3narensctBo «IIpocBerienue

» ®usuka, 11 knace/ Msakumes I'.J1., bByxosues b.b., Hapyrun B.M.; nox penaxmueit
[TapdentneBoit H.A. Axunoneproe oomectBo «M3narenscto «IIpocBemenue

» ®dusuka, 10 knacc/ KacessnoB B.A., OG11eCTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO

«IPODAy; Aknoneproe odbmectBo «M3narenscTBo «IIpocBemnieHue.

METOAUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

1. ®usuka, 10 knace/ KacesiHoB B.A., O0111€CTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; Axmmoneproe obmiectBo «M3mpatenbcTBo «IIpocBenienney;

2. ®uswnka, 10 knacc/ Maxumes I'.4., bByxosues b.b., Corckuit H.H. mox pegakuueit
[MapdentreBoit H.A., AxumonepHoe obmectBo «M3narensctBo «IIpocBenienuey;

3. ®usuka; yroyonenHoe ooyuernne 11 kmacc/ KacesiHoB B.A. O0111ecTBO ¢ OrpaHUYCHHOM
0oTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe oomiecTBo «M3marenscTBo «IIpocBerieHuey;
4. ®dusuka, 11 knace/ Kacesnos B.A., O0uiecTBO ¢ OrpaHMu4€HHON OTBETCTBEHHOCTHIO
«IPODA»; Axkmmonepnoe oduiectBo «M3natenbctBo «IIpocBemnienney;

5. ®usuka, 11 knacc/ Mskumes I'.J1., ByxoBues b.b., Yapyrun B.M. noxn penakuueit

[TapdentneBoit H.A., Akunonepnoe obmectBo «M3natenscrBo «IIpocBenienney.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



10 KIIACC

https://resh.edu.ru/
https://uchi.ru/main
https://app.parta.school/teacher/library
https://phys-ege.sdamgia.ru/

11 KJIACC

https://resh.edu.ru/
https://uchi.ru/main
https://app.parta.school/teacher/library
https://phys-ege.sdamgia.ru/



