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NNOACHUTEJBHAS 3AIINCKA

[IporpamMma o (hr3mke Ha ypoBHE cpeaHEro o0IIero oopazoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUH
K pe3ylbTaTaM OCBOEHHS OCHOBHOH o00pa3oBarenbHOH mporpammbl, mpezactaBieHHbx B ®I'OC COO, a takxke ¢
yaérom QenepanpHO paboueit mporpaMmbl BociuTanus 1 KoHnenmn npenogaBanust yaeOHoro npenaMera « Dusznkay
B oOpa3oBarenbHBIX opraHm3anusx Poccwiickoit ®enepannu, pearn3yONX OCHOBHBIE 00pa30BaTENbHEIE
IPOTPAMMBI.

[Iporpamma mno ¢usuke ompenenser 00s3aTeNbHOE NPEAMETHOE COAEPXKAHHWE, YCTAHABJIMBACT PEKOMEHIYEMYIO
[IOCJIEOBATENbHOCTh M3YYEHUS TEM M Da3lenoB ydyeOHOro mpeaMera ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTo IIpolecca, BO3pacTHRIX 0co0eHHOcTel oOyuaromuxcs. I[Iporpamma no
¢usuke na€r mpencTaBIeHHE O LENAX, COAEpKaHWHM, OOIIEH CcTpaTerud OOYYEHUs, BOCIUTAHUS U Pa3BUTHA
oOyJarommxcs cpecTBaMu yaeOHoro npeamera «Pu3nkay Ha yriayOIEHHOM ypOBHE.

Uzyuenne xypca ¢u3uKu yriyOJIEHHOIO YPOBHS MO3BOJISIET peaiM30BaTh 3aJadd MPO(ECCHOHANBHON OpPHEHTALUH,
HaIpaBJICHO Ha CO3JaHUE YCIOBHUM I MPOSBICHUS CBOMX MHTEJUICKTYAJIBHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXIbIM
oOyJarommmcs, KOTOpble HEOOXOAWMEI U TPOMOJDKEHHs OOpa30BaHMS B OPraHM3ANUAX MPO(HEecCHOHATBHOTO
O6pa3OBaHI/I)I 110 pa3JIM4YHbIM (1)I/I3I/IKO'TCXHI/I‘ICCKI/IM 1 MHKCHCPHBIM CIICHHUAIIBHOCTAM.

B mporpamme mo ¢u3uke onpenensioTes IaHupyeMble Pe3ylbTaThl OCBOCHUS Kypca (M3MKH Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHUs: JHYHOCTHBIE, METalpeAMETHbIC, INpeAMeTHbIe (Ha YrayOonéHHoMm yposue). Haydwo-
METO/IOJIOTHYECKOW OCHOBOM sl pa3pabOTKM TpeOOBaHWA K JIMYHOCTHBIM, METANpEAMETHBIM M TPEIMETHBIM
pe3yabTrataMm 00y4aroIuXcsi, OCBOMBIIMX NporpamMmy Mo (u3MKe Ha ypOBHE cpeqHero oOIlero oOpa3oBaHHs Ha
YIIyOJIEHHOM YPOBHE, SIBJISICTCS CHCTEMHO-ACSTCIbHOCTHBIN TOIXOI.

[TporpaMma mo (pu3MKe BKIIOYACT:

TUTaHUpYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (PU3MKHK Ha YriTyOJIEHHOM ypOBHE, B TOM YHCIIE TIPEAMETHBIC Pe3yIbTaThl
0 TO1aM 00yUYEHUS;

coJiepkanue yaeoHoro npeamera «Duznkay 1o rojgam 00y4eHusI.

[Iporpamma 1o Qu3MKEe WUMEET MPUMEPHBIM XapakTep W MOXXET OBITh HCIOJNB30BaHA YUUTEISIMH (GHUIUKH IS
COCTaBIICHHSI CBOMX Pa0OUYMX MPOrPaMM.

[Iporpamma mo ¢u3vke He CKOBBIBAET TBOPYECKYIO HHUIIMATHBY YYUTENCH W MPENOCTaBIISET BO3MOXHOCTH JIJIS
peanu3anyy pa3IMyHbBIX METOJAWYECKUX IMOJIXO0B K MPErolaBaHuio0 (PU3UKK Ha YrIyOJIEHHOM YPOBHE MpPU YCIOBUH
COXpaHeHHs 00sI3aTEIBHONM YaCTH COJIEPKAHUS Kypca.

Odwu3nka Kak Hayka o HanboJjee 00IIMX 3aKOHAX MPHUPOJIBI, BEICTYIIAsI B Ka4ecTBe y4eOHOTO IpeiMeTa B MIKOJIE, BHOCHT
CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHWH 00 okpyxkaromem mupe. [LIkonbHBI Kypc (U3NKH — CHCTEMOOOPA3yOIIHA
JUISL €CTECTBEHHO-HAy4YHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (H3MUECKHE 3aKOHBI JIE)KaT B OCHOBE IMPOIECCOB M
SIBJICHUH, U3y4aeMbIX XMMHUEH, Ouonoruel, ¢pusndeckoil reorpadueid u acrpoHomuel. Vcnonb30BaHue W aKTHBHOE
npuMeHeHue (QU3NYSCKUX 3HAHWK ONPEICNIUIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B chepe
SHEPIeTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA, MOJIyYEHHs HOBBIX MaTepHajoOB C 3aJaHHBIMH CBOWCTBaMHU. M3ydeHue
(u3MKN BHOCHUT OCHOBHOWM BKJIaJ B (POPMUpOBaHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa O0OydYarolerocs, B
(hopmMHpOBaHUE YMEHUI IPUMEHSTH HAYYHBIA METO/]] IIO3HAHMUS TP BHITIOJIHEHUH MU YIEOHBIX UCCIIEIOBaHUM.

B ocHoBy Kypca (u3uMku Ha YpOBHE cpelHEero oOmero oOpa3oBaHUs TOJNOXKEH psl HIeH, KOTOpble MOXKHO
paccMaTpuBaTh KaK MPUHLMIIEI €r0 TOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JIOTUUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTephal U3
BCEX PazaenoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoesn zenepanusayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (pu3nku oObeOUHEH BOKPYT (PU3MUYECKHX TEOPHI.
Benymum B kypce siBisieTcs GOpMHpPOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE U ITOJIE.
Hoea zymanumapuzayuu. EE peanuzanys mnpeanonaraeT UCIOJIb30BaHUE TYMaHUTAPHOTO MOTEHLMANA (HU3NUECKON
HayKd, OCMBICIICHHE CBSI3M Pa3BUTUS (U3MKH C pa3BUTHEM OOIIeCTBA, a TaKXKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMHU.

Hoea npuxnaonoi nanpaenennocmu. Kypc ¢pusukn yrayOn€HHOTO YpOBHS MpeAronaraeT 3HAaKOMCTBO C HIMPOKUM
KPYrOM TEXHHUUYECKHX U TEXHOJOTHMYECKHUX MPUIOKEHUH H3Y4YEeHHBIX TEOPUH 1 3aKOHOB. [Ipu 3TOM paccMaTpuBaroTCs
Ha YpOBHE OOIIMX NPEACTaBICHUH U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.



Hoea rxonozusayuu peanusyercs MOCPEICTBOM BBEACHUS JJIEMEHTOB COAEPKAHMS, MOCBALIEHHBIX dKOJIOTMUECKUM
npobjeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTHIA, a TaKkke 00CyKaeHus mpobieM
PalMOHATIBLHOTO MIPUPOAOTIONB30BAaHHS U SKOJIOTHIECKON 0€30T1aCHOCTH.

OcBoeHue colepKaHusi IPOrpaMMBI 10 (PHU3HKE JOHKHO OBITH TOCTPOSHO HA MPUHIUIAX CUCTEMHO-IEATETFHOCTHOTO
nogxona. Jns Qu3uku peanuzanus STHUX NPUHLUIOB 0Oa3upyeTcs Ha WCIONb30BAaHHHM CaMOCTOATEILHOTO
9KCIEpPUMEHTa KaK IMOCTOSIHHO JeWcTByromiero ¢aktopa ydeOHoro mpomecca. s yrayOn€HHOTO ypoBHS — 3TO
CHCTEMa CaMOCTOSTEIbHOTO0 YYEHHYECKOTO IKCIIEPUMEHTa, BKIIOYAIOUIET0 (POHTAILHBIE YUEHHYECKHE OMBITHI MPH
M3y4YeHUH HOBOTO MaTepuaia, JIabopaTOpHble paboThl U pabOThl MpakTUKyma. [Ipy 3TOM BO3MOXKHBI /IBa CIOCO0a
peanuzanyy GU3NUECKOro NpakTUKyMa. B mepBoMm ciydae mpakTukyMm mpoBoauTcs Jinbo B koHue 10 m 11 kmaccos,
0o mociie MepBOro W BTOPOTO MOJMYTOAMK B KaKAOM M3 ATHUX KiaccoB. BTopo#t cmoco® — 3To mHTerpamus padoT
NpakTUKyMa B CHCTEMY JIaOOpaTOPHBIX paboT, KOTOpPBIE IPOBOAATCS B Mpoliecce U3ydeHus paszaena (temsl). [Ipu sTom
noJ paboTaMy MPaKTUKyMa MMOHUMAETCSl CaMOCTOSTEIBHOE HCCIEOBaHHE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
cBEPHYTOTrO, 0000MIEHHOTO BUIa €3 MONIarOBOH HHCTPYKIIHH.

B nporpamme 1o (husnke cucreMa y4eHHYeCKOro 3KCIIEpUMEHTa, 1a00paTOpHBIX paboT U MpakTHKyMa MpeacTaBlieHa
eIMHBIM TepeyHeM. BrpIOOp TeMaTWku UIsi 3TUX BUAOB YUYEHHUYECKHX MPAKTUYECKHX pPabOT OCYIIECTBIISETCS
YYaCTHUKaMH 00pa3oBaTEeNFHOTO TPOIEcca MCXOIs M3 OCOOCHHOCTEH MOYPOYHOTO TUIAHUPOBAHUS M OCHAIICHUS
kabunera ¢m3uku. [Ipu 3TOoM oOecmeunBaeTcs OBNaJCHUE OOYYAIOUIMMUCS YMEHHSIMH MPOBOJAMTH MpPSIMbIE H
KOCBCHHBIC M3MEPEHUsI, UCCIICJOBAHUS 3aBHUCUMOCTEH (DM3NYECKUX BETUYMH M TOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEeJI0KEHHBIX THIIOTE3.

bonpuioe BHUMaHHE yHENsAeTCs PELICHUI0 PacuYETHBIX M KA4eCTBEHHBbIX 3anad. [Ipum 3TOM g pacd€THBIX 3amad
IPUOPUTETOM SIBIIIIOTCS 3afadydl C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (DU3MYECKOM MOIEIbIO, IO3BOJISIOLIUE
NPUMEHSATh W3yYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfeinia Kypca, TaK W MHTErpUpYs NPUMEHEHHE
3HaHUM W3 pasHbIX pa3genoB. [  KauyecTBEHHBIX  3aJad  NPUOPUTETOM  SIBIAIOTCS  33JaHUsl  Ha
o0BsICHEHHE/TIpeICKa3aHne MPOTEKaHusl (PU3MYECKUX SIBJICHHHM M IPOLECCOB B OKPY)KAOLIEH >XKU3HH, TpeOyrolue
BbIOOpa (HU3NIECKOM MOJENH I CUTYyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimMu PI'OC COO k MaTepHalIbHO-TEXHHYECKOMY O0ecleueHHI0 yuyeOHOro mpouecca
Kypc (u3uku yriayOJaEHHOTO YpOBHsS Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs IOJDKEH HM3ydaTbCs B YCIOBHSIX
npeaMeTHOro kaOumHera. B kaOuHeTe (PU3MKM MOMDKHO OBITH HEOOXOAMMOE JIabopaTopHOE O0OpYyIOBaHWE IS
BBINIOJTHEHHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE YICHUYECKUX OMBITOB, JJAOOPATOPHBIX PadOT U paboT MPaKTHKyMa,
a TaKkXxe JeMOHCTPaLMOHHOE 000pyI0BaHHE.

JemoHcTpanmonHoe 060pynoBaHue (HopMuUpyeTcsi B COOTBETCTBHM C NMPHHLIUIIOM MHUHHMAJIBHOW JOCTaTOYHOCTU M
o0ecreyrBaeT MOCTAHOBKY IEPEUNCIIEHHBIX B MPOTrpaMMe 1O (U3UKE KIIOYEBBIX JEMOHCTPALUMN IS HCCIIEIOBaHUS
M3y4YaeMbIX SIBIICHUH U NIPOLIECCOB, SMIIMPUUYECKUX U (PYyHAaMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX IIPUMEHEHUI.
JlaGopatopHoe 0OOpyZOBaHHME Uil YYEHMYECKHX MPaKTHYECKHX pPaboT QopMupyercss B BUAE TEMaTHUYECKUX
KOMILJIEKTOB M 00eCIleurnBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha ABYX oOydwarommxcs. TemaTHdeckne KOMIUIEKTHI
nabopaTtopHOro 00OpYIOBaHHs JOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJB30BAHUU AaHAJIOTOBBIX H
IUQPPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE HU(PPOBBIX J1aOOpaTOPH.
OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3HUKU B 00111eM 00pa30BaHUH SIBIISIOTCS:

(¢opmMHupoBaHHEe HHTEpeca M CTPeMJICHHS OOydYalolmMXcs K HAyYHOMY HW3YyYEHHIO TPHPOIBI, PAa3BHTHE HX
WHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOZAE MO3HaHWA W (OPMHUPOBAHHE HCCIIEOBATEIHCKOTO OTHOMIEHUS K
OKPYKAIOIIUM SIBJICHUSAM;

(hopMHUpOBaHUE HAYYHOT'O MUPOBO33PEHUsSI KaK pe3ysibTaTa U3yUeHUs OCHOB CTPOCHUS MaTepuu U QyHIaMEeHTATBLHBIX
3aKOHOB (DU3UKH;

(opMupoBaHre YMEHUH 0OBSCHATH SBICHUS C HCTIOIB30BAaHUEM (DPU3MUECKHUX 3HAHUH U HAYyYHBIX JOKa3aTelIbCTB;
(opMupoBaHHe MPEICTABICHNAH 0 poNn (PU3MKH IS pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOT U,
pa3BUTHUE MPEACTABICHHUI 0 BO3MOXKHBIX cepax OyayIei npodeccrnoHaaIbHON AeITeIbHOCTH, CBSI3aHHBIX ¢ (DU3HUKOH,
HOATOTOBKA K JAaJbHEHIIIEMY OOyUCHHUIO B TOM HAIlPaBJICHHH.

JocTukeHue 3TuXx 1eneil obecreunBaeTcs PELICHUEM CIEYIOIIMX 3ajJad B IIpoliecce M3y4eHHUs Kypca (U3MKU Ha
YPOBHE CPEIHETO O0IIEero 00pa3oBaHUS:



NpUOOpETEeHNE CHUCTEMBbl 3HAaHUK 00 OOLIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO (PU3HUKY, 3JCKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPHU3HUKH;

(hopMHpoBaHUE YMEHHI IPUMEHSATH TEOPETHUYCCKHUE 3HAHUS IJ1s1 OOBSICHEHUs (PU3NUECKUX SIBICHUN B TIPUPOJIE U IS
NPUHATHS TPAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HU;

OCBOEHHE CIIOCOOOB PEIICHUsI Pa3IMYHBIX 33/1a4 C SBHO 3aJlaHHON (hPU3NYECKOH MOAEIbI0, 33/1a4, MOAPa3yMEBaIOIINX
CaMOCTOSITETIbHOE CcO3/1aHue (PU3NYECKON MONeNnH, afeKBaTHON YCIOBUSM 33/add, B TOM YHUCIE 3a/1a4 WHXEHEPHOTO
XapaxTepa;

NOHUMaHue (PU3NIECKUX OCHOB U MPHUHIMIIOB ACUCTBHUS TEXHUYECKUX YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX
BJIMSIHUS HA OKPYXKAIOIIYIO CpEay;

OBIIICHUE METOJIaMH CaMOCTOSITEIBHOTO IUIAHMPOBAHHMA M TPOBEACHMS (PU3MUYECKUX SKCIEPUMEHTOB, aHAIW3a U
MHTEpIpeTai HHPOPMAIMH, ONPEAETICHHUS TOCTOBEPHOCTHU TOIYUYESHHOTO Pe3yIbTaTa;

CO3JIaHKe YCIOBHUH IS pa3BUTHA YMEHHI POCKTHO-NUCCIIEI0BATENbCKOM, TBOPUECKON e TETbHOCTH;

pasBuTHE UHTEpeca K chepam npodhecCHOHaIbHOM NeITeIbHOCTH, CBI3aHHOM ¢ (PH3UKOH.

B cootserctBuu ¢ tpedoBanmsiMu ®I'OC COO yrayOon€HHbIi ypoBeHb H3ydeHHs yueOHoro npeamera «Puznkay Ha
YPOBHE CPEIHEro 00IIero oopa3oBaHMs BBIOMPASTCS O00y4arONIMMUCS, TUIAHUPYIOUIUME TPOJI0JDKEHHE 00pa30BaHUS
0 CHEIUATBHOCTAM (U3UKO-TEXHHUUECKOTO MPOdHIIs.

Ha u3ydenue ¢uzuku (yriayOn€HHBIM ypoBEeHB) HA YPOBHE cpesiHero obiiero oopazosanus otBogutcs 340 acos: B 10
kiacce — 170 wacoB (5 yacoB B Hezeno), B 11 kinacce — 170 gacos (5 4acoB B HEIEIIO).

[Mpeanaraemerii B mporpamMme 1o (uU3MKE TIepeYeHb J1a0OpaTOPHBIX M MPAaKTUYECKUX PadOT  sBIsETCS
PEKOMEH/IOBAaHHBIM, YUHUTEINb JeNacT BEIOOP TPOBEACHUS TaOOPAaTOPHBIX Pa0OT U ONBITOB € YYETOM MHAMBUIAYATBHBIX
0COOCHHOCTEW 00yJarOIIIXCSI.

COJEPKAHUE OBYYEHUS
10 KJIACC

Paspnen 1. Hayunblii MeTO1 O3HAHMS TPUPOIBI.

Ousnka — QyHIaMEeHTalbHAs Hayka O mpupojae. HaydHbIil MeTo] MO3HAHWS U METOJBI MUCCIENOBaHUS (PH3HUECKUX
SIBJICHUH.

DKCHIepUMEHT U TeOpHs B TIpoIlecce Mo3HaHus Mpupoisl. HabmioeHre 1 SKCriepuMenT B U3MKe.

Crioco0bl m3MepeHns GU3NIECKUX BENWYMH (aHAJIOTOBBIE M IU(POBBIE M3MEPHUTEIbHBIE MPUOOPHI, KOMITBIOTEPHEIE
JTATINKOBBIE CUCTEMBI ).

[lorpemHocTr M3MepeHnH PU3NIECKIX BEUINH (A0COIIOTHAS M OTHOCUTEIIbHAS).

MopnenupoBanne (hU3HYECKUX SBICHHUN U MPOIECCOB (MaTepualbHAs TOYKA, aOCOJIOTHO TBEPJOE TENO, MicallbHAs
KUAKOCTh, WJICANBHBIA Tra3, TOYCYHBIH 3apsn). [umoreza. Dusnmyeckuit 3aKoH, TPAHUIBI €0 MPUMEHHUMOCTH.
®dusnueckas Teopusl.

Ponp u mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI MUpPA, B MPAKTUYECKOH JEATEIHHOCTH
JOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

W3mepenne cuilbl TOKa W HANpsOKEHWS B I[EMU MOCTOSHHOTO TOKa IPH TIOMOINM AaHAJOTOBBIX M IH(PPOBBIX
WU3MEPUTEIHHBIX PUOOPOB.

3HakoMcTBO ¢ UG poBoi nmaboparopueit mo ¢usuke. [Ipumepbl m3MepeHUs (QUINYECKUX BEIUYUH IIPH MTOMOIIH
KOMITbIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmkeHne. OTHOCUTENBHOCTh MEXaHHMYECKOTO ABIKEeHNA. Cuctema oTcuéTa.

[Ipsimast u oOpaTHas 3a7a9 MEXaHUKU.

Paanyc-BexkTop MaTtepuanibHON TOYKH, €0 MPOEKIIMU HAa OCU CUCTEMBbI KOOpAUHAT. TpaekTopusi.

Ilepememnienne, CKOpOCTh (CpemHss CKOPOCTh, MIHOBEHHAs CKOPOCTH) M YCKOpPEHHE MAaTepUanbHON TOYKH, HX
MIPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. CloKeHHe IepeMeIeHI U CII0KEHNE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEHHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U
MYTH MaTepHalIbHON TOUKU OT BPEMEHH U UX TpaduKu.

CBobonHoe mazeHue. YcCKopeHHe cBOOOMHOrO maaeHus. J[BuwkeHue Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY.
3aBHCUMOCTH KOOPIMHAT, CKOPOCTU M YCKOPEHUS MaTepHaIbHON TOUKH OT BPEMEHH U UX TpaduKH.

KpuBonuneitHoe aBmxeHue. [[BuxkeHHe MaTepUalbHOM TOYKHM IO OKPYKHOCTU. YTJOBas W JIMHEHHas CKOPOCTb.
[lepuon m wactota oOpamenus. LlenTpocTpemutensHoe (HOpManbHOE), KacaTenbHOe (TaHTEHIMAIbHOE) U TOJHOE
YCKOpEHUE MaTepUaIbHON TOUKH.

TexHn4yeckue ycTpoicTBa U TEXHOJOTHYECKHE ITPOLIECCHI: CITUIOMETP, IBUKEHUE CHAPSIIOB, LIETIHbIE, IIeCTepEHYATHIE
Y peMEHHBIE TIepeladn, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopens cucTeMbl 0TCUETA, WIUTFOCTPALNS KHHEMATHYECKUX XapaKTEPUCTHUK IBUKECHMUSL.

CriocoObl ucceIoBaHus IBUKEHHH.

Nnmroctpanys npeaensHoro nepexoia 1 usMepeHrne MrHOBEHHOW CKOPOCTH.

IIpeoOpa3zoBanue IBMKCHUI C HCITOJIb30BAHUEM MEXaHH3MOB.

[Tagenue Ten B Bo3yXe U B pa3pesKeHHOM MTPOCTPAHCTRE.

HabGnronenue aBmxeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hanpagnenue ckopocTH Mpu JBUKEHUHU TI0 OKPY>KHOCTH.

IIpeoOpa3zoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue ITyTeil, TpaeKTOpHil, CKOPOCTEH JBM)KEHHUS OJTHOTO U TOT'O JK€ Tella B pa3HbIX CUCTEMaxX OTCUETa.
Yuenuueckuii axkcnepumenm, nabopamopnuvie padonoi, PAKMUKYM.

W3y4eHre HepaBHOMEPHOTO ABMKEHUS C IEJIBIO OIpeIeICHH MTHOBEHHON CKOPOCTH.

W3mepenne yCKopeHHs P MPSMOIUHEHHOM paBHOYCKOPEHHOM JBM)KEHUH TI0 HAKIIOHHON TUIOCKOCTH.
HUccnenoBanne 3aBHCUMOCTH TIYTH OT BPEMEHH TIPU paBHOYCKOPEHHOM JIBUKCHHU.

Usmepenne yckopeHUs: CBOOOHOTO Ta/ieHuUs (PEKOMEHIOBAHO HCIIOJIb30BaHKe H(POBOI TabopaTopun).

Wsydenne nBwkeHHs Tena, OPOIIEHHOTO TOPHU3OHTANBHO. [IpoBepka THMOTE3bI O MPSAMOW IPOIMOPIIUOHATHHON
3aBUCHMOCTH MEX/Y aTbHOCTHIO TIOJIETA M HAYAIIbHOW CKOPOCTHIO TeTa.

W3ydeHre ABMKEHUS Tella 10 OKPY>KHOCTH C TIOCTOSIHHOW TI0 MOJTYITIO CKOPOCTBIO.

HccnenoBanne 3aBHCUMOCTY TIeprO1a 00palieHrsi KOHUYeCKOTO MasTHAKA OT €ro IapaMeTpOB.

Tema 2. lunamuxa.

Ilepseiii 3akon HetoToHa. MHepimanbuble cucteMsl oTcuéra. [IpuHiun otHocuTenbHocTy ["anunes. HemnepuuansHeie
CUCTEMBI OTCUETa (OmpeielieHue, TPUMEPHI).

Macca tena. Cuna. [IpyHImn cyneprnosunuu Cuiml.

Btopoii 3akoH HeloTOHA A1 MaTepUaIbHON TOYKH.

Tpetuii 3axkoH HeioToHA 117151 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOT'O TATOTEHUS. DKBUBAJIEHTHOCTb I'PaBUTAIIMOHHON M MHEPTHOM MAacChI.

Cuna TsokecTH. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MAaJeHHs OT BBICOTHI HaJ TMOBEPXHOCTHIO IUIAHETHI U OT
reorpaduyeckoil MHUpOTHL. J[BmkeHHe HeOecHBIX Teld W MX cIyTHUKOB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, qBmxKyIierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXEHHS W cuia TpeHus nokos. Koaddumument tpenms. Cua
COTIPOTHBIICHHS ITPH JBMKCHUH TeJla B )KUAKOCTH WM Ta3e, e€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENIBHOTO JIBUKECHHS.
Hasnenue. 'mapocratudeckoe nasnenue. Cuna Apxumena.

TexHUYecKre yCTPOUCTBA M TEXHOJIOTHYECKUE MPOIIECCHI: MTOAIIUITHAKH, ABIKEHNE HCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu.

Habnroienue ABIKEHHS TEN B MHEPIMATHHBIX ¥ HEMHEPIUAIBLHBIX CUCTEMaX OTCUETa.

[IpuHINIT OTHOCUTETHHOCTH.

Kauenune nByx HMIMHIPOB WMIM IIapOB PAa3HOM MacChl C OJMHAKOBBEIM YCKOPEHHEM OTHOCHTEIHHO HEWHEPIHUAIbHOM
CHUCTEMBI OTCYETA.

CpaBHEeHHE PaBHOACWCTBYIOIIEH MPHIOKEHHBIX K TENy CHJI C TPOW3BEIEHHEM MAacChl Tejla Ha €ro YCKOpEHHE B
MHEPLUHAIBHON cCUCTEME OTCUETA.



PaBeHCTBO cuil, BO3HUKAIONINX B PE3yIbTaTe B3aUMOACUCTBUS TEIL.

M3mepenne Macc o B3auMoJI€HCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabEMe U NMaJIeHUH.

IeHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS MTOKOS, KAYCHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, nPAKMUKYM.

Wzmepenue paBHOAEHCTBYIOIIEH CHII TIPU IBMXKEHUH OpYyCKa MO HAKJIOHHON TNIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBHCUMOCTH BpPEMEHM [BWKEHHs Opycka MO HAKJIOHHOW IUIOCKOCTH Ha 3aJaHHOE
PaccTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOHUKAIOIINX B TIPYKUHE U PE3UHOBOM 00paslie, OT ux AedopManuu.
W3yueHre NBYKEHUSI CHCTEMBI TEJI, CBA3aHHBIX HUTHIO, ICPEKUHYTOHN uepe3 JETKUii OJIOK.

H3mepenne Ko GUIeHTa TPSHHUs 10 BETMYMHE YIII0BOT0 K03 uuuenta 3aBUcuMocTd Frp(N).

HccnenoBanue IBMKeHMs Opycka 1O HAKJIOHHOW TIOCKOCTH € MEPEMEHHBIM KO (QUIIMEHTOM TPEHHUSI.

N3ydenue nBUKEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. llocTynarenbHoe W BpamatenbHOe JBIKEHHE TBEPAOro Teiaa. MOMEHT CHIIBI
OTHOCHUTENBHO ocH BpameHus. [1neuo cuisl. CnoskeHre cuil, MPUIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOTO Tena.

YcroiiunBoe, HEYCTOWYHBOE, 0€3pa3IUIHOE PaBHOBECHE.

TexHu4ecKkue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHIUTEHH, CTPOUTENbHBIA KpaH, peléETyaThie
KOHCTPYKITHH.

Hemoncmpayuu.

YcnoBust paBHOBECHSL.

Bune! paBHOBecHsI.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, RPAKMUKYM.

HccnenoBanne ycnoBwii paBHOBECHUS TBEPOTO Tella, HMEIOIIETO OCh BPAICHHSL.

KoHcTpyrnpoBaH#e KpOHIITEHHOB U PacUET CHIT YITPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPOTO TENA, UMEFOIIETO TUIOIIA h OMOPHI.

Tema 4. 3axonvt coxpanenus e mexanuxe.

NMiynsc MaTepuanbHOW TOYKH, CHUCTEMBl MaTepHalbHBIX ToudeK. L[eHTp Macc CHUCTeMBl MaTepHalbHBIX TOYEK.
Teopema o IBMKEHHUH IIEHTPa Macc.

NmMrmynibc crithl 1 MI3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

MoMeHT umnyibca MaTepualibHOl Touku. [Ipencrapnenue o COXxpaHEeHUM MOMEHTA UMITYJIbCa B [ICHTPAJIbHBIX MOJISX.
Pabora cuibl Ha MaJIoM 1 Ha KOHEUHOM TiepeMeltiennu. [ paduyeckoe npeacraBieHe padoThl CHITBL.

MOUTHOCTD CHIEBL.

Kunerndeckas sHeprusi MaTepualibHONM TOUKU. TeopeMa 00 M3MEHEHUH KHHETHYECKOW SHEPTHH MATePUATBHOMN TOUKH.
IlorennmanbHble W HeENOTeHUMalbHble CUIbl. [loTeHuManbHass »Heprus. lloTeHIManbHasg DdHEPrusi YNpyro
nehOopMUPOBAHHON MPYKHHBI. [loTeHIMaIbHAS SHEPTUs TeJia B OAHOPOAHOM I'paBUTAIIMOHHOM MoJie. [loTeHIranpHas
SHEPrHs Tella B TPaBUTAIMOHHOM IOJIE OJHOPOIHOTO mapa (BHYTPH W BHE miapa). Bropas kocmmuueckas CKOpPOCTb.
TpeTbst KoCMUYECKasi CKOPOCTb.

CBs13b pa6OTI)I HCIIOTCHIIMAJIbBHBIX CHJI C U3MCHCHUEM MeXaHUYeCKOHN OHEPTrUU CUCTEMBI TECII. 3akoH COXpaHCHUA
MEXaHUYECKON SHEPTHH.

Ympyrue u Heynpyrvue CTOIKHOBEHHS.

YpaBHenue bepHyu 11 uaeabHOM JXKUAKOCTH KaK CJIEJICTBUE 3aKOHA COXPAaHEHUSI MEXaHUUECKON SHEPTUH.
TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE MPOIIECCHI: JBHXKEHUE PAKET, BOJOMET, KONEP, MPYKUHHBIM MTUCTOJIET,
THUPOCKOTIL, (PUTYPHOE KaTaHHWE Ha KOHBKaX.

Hemoncmpayuu.



3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTtuBHOE BUXKEHMUE.

W3mepeHne MOIHOCTH CHIIBI.

W3MeHeHne sHepruy Tena MU COBEPLICHUH pabOoTEHI.

B3aumnsle nmpeBpalieHnss KUHETHYECKON M MOTEHIMAIbHON SHEPIUi MpU AEUCTBUU Ha TEJO CHUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

CoxpaHeHHe SHEPrHH TTPU CBOOOHOM IaJICHHH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, PAKMUKYM.

W3mepenne nMirynansca Tea no TOpMO3HOMY ITyTH.

W3mepeHue cUITbI TSTH, CKOPOCTH MOJAEIH DIIEKTPOMOOWIIS M MOIITHOCTH CHITBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeNla C UMITYJICOM CHIIBI.

HccnenoBanue coxpaHeHus UMITyJIbCa TPU YIIPYTOM B3aMOIEHCTBUM.

N3MmepeHne KUHETUYECKONW SHEPTUU TEJIA 110 TOPMO3HOMY IIyTH.

CpaBHEHHE N3MEHEHUS TOTEeHIIMAIBLHON SHEPTUH NIPYKUHBI ¢ PaOOTOM CHUIIBI TPEHHUS.

Onpenesnenne pabOThI CUITBI TPEHUS NIPY ABMKSHUH TEJIa 0 HAKJIOHHOHN IJIOCKOCTH.

Pa3nen 3. MoJekyasipaas pu3nka U TepMOAUHAMUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OCHOBHBIE TIOJIOKEHHS MOJNEKYJsIpHO-KuHeTndeckoi Teopun (MKT), ux omeiTHoe oOocHOBaHme. uddysus.
BpoyHoBckoe nBukeHHE. XapaKTep ABWAKEHHUS W B3aUMOJEMCTBUS YacTUIl BeHIecTBa. MoJelu CTpOEHHs Ta3oB,
JKUAKOCTEH M TBEPIBIX T U 00BSICHEHHWE CBOWCTB BEIIECTBAa HA OCHOBE 3THUX MoOJejei. Macca U pa3Mepbl MOJICKYII
(atromoB). KomnuectBo BemecTBa. [locrossaHass ABorapo.

TenmoBoe paBHOBecue. TemnepaTypa u criocoObl e€ uamepenus. [llkana remneparyp Llenascust.

Mogens uaeadbHOTO rasa B MOJIEKYJISIPHO-KMHETHYECKOHW TEOPHM: YACTHLBl Ta3a JABIKYTCS XaOTHYECKH M He
B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

I"a3oBbIe 3akoHbI. YpaBHeHne MenneneeBa—Kuamneiipona. AGcomoTHas TeMmneparypa (mkana temnepatyp Kenbsuna).
3akoH [lanprona. M3omporecchl B HAEaNbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IpecTaBIeHHE N30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

CBs3p MEXAy JaBJICHMEM M CpelHEHl KWHETHYECKOM HEpruel MOCTYNaTeJIbHOTO TEIUIOBOTO JBIXKEHHUS MOJEKYI
U/ICABHOTO Ta3a (OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KHHETHYECKON TEOPHH UACAIBHOTO Ta3a).

CBs3p  aOCONIOTHOW TeMIEpaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO CpeOHEH KHHETHYECKOH BSHepruen
MOCTYNATEIbHOTO TEIJIOBOTO JBIKEHUS €€ YacTHlI.

TexHMUECKHE YCTPOMCTBA U TEXHOJIOTHYECKUE MTPOLIECCHL: TEPMOMETP, OapoOMeTp, OTyYeHNEe HAaHOMATEePHAaJIOB.
Hemoncmpayuu.

Mopnenu JBUKEHHUS 4acTHUI] BELECTBA.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Buneoposuk ¢ 3anuchio peaabHOro OpOYHOBCKOTO JBHKEHHS.

Huddysus xxunkoctei.

Mogens onsita lllTepHa.

[Iputsxenue MoneKy.

Mopnenu KpUCTAIUTHYECKUX PEIIETOK.

Habmroienue u riccieioBaHe U30IIPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol, nPAKMUKYM.

HccnenoBanne mporiecca YCTAaHOBJIEHHS TEIUIOBOTO PABHOBECHS TPU TEIJIOOOMEHE MEXAy TopA4Yeil W XOJIoJHON
BOJIOM.

M3yduenne n30TepMHIECKOro mporecca (PeKOMEHI0BaHO UCTIONB30BaHue IU(PPOBOI TabopaToprn).

W3yueHne n30XOpHOTO Ipolecca.

Wzyuenue nzobapHOro mnporecca.

TIpoBepka ypaBHEHHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawunot.



Tepmonunamuueckas (TJl) cucrema. 3amaHue BHENIHMX YCIIOBHH IS TEPMOJMHAMUYECKOW CHCTEMBI. BHemnmHue u
BHYTpEHHHE MapamMeTpsl. [lapameTpsl TepMOIUMHAMUYECKONH CUCTEMBI KaK CPEeIHUE 3HAUYCHUS BETUYNH, OITUCHIBAIOIITIX
€€ COCTOsIHME HA MUKPOCKOIMYECKOM YPOBHE.

HyneBoe nHawano tepmomumHamuku. CaMOIpOU3BOJIbHAS PElIaKCallus TEPMOJUHAMHUYECKON CHCTEMBI K TEILIOBOMY
paBHOBECHIO.

Mogens uaeanpHOr0 Ta3za B TEPMOAMHAMHKE — CHCTEMa ypaBHEHHUiIl: ypaBHeHue MenpaeneeBa—Knamneiipona u
BBIPDOKCHUE JI1 BHYTPEHHEH SHEPruu. YCIOBUS MPUMEHUMOCTH 3TOM MOJICNM: HU3Kas KOHIICHTpAIMs YacCTHII,
BBICOKHE TeMIEpaTypbl. BeipaxkeHue A1 BHYTPEHHEH SHEepTuH 0JHOATOMHOTO HJI€aJIBLHOrO rasa.

KBasucraruueckue u HECTATUIECKUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienue paboTsl o rpaduky mpoiecca Ha pV-auarpamme.
Temmonepenaya Kak Crnoco0 W3MEHCHWS BHYTPCHHEH SHEPruU TEPMOJUHAMHYECKOW CUCTEMBI 0€3 COBEpIICHUS
pabotel. KoHBEKIUS, TEIIONPOBOIHOCTD, U3ITYUCHHUE.

KonuuectBo TernoTel. TemmoéMKoCcTs Tena. YaenbpHas U MOJSIpHAs TEIIOEMKOCTH BellecTBa. YpaBHeHuHe Maiiepa.
VYaenbHas TemyioTa cropaHus TomuBa. Pacuér xomuuecTBa TEMIOTH NpU Temionepenaue. [lonsatue o6 amuabaTHOM
mpolecce.

[lepBblii 3aKOH TepMOIUMHAMUKH. BHyTpeHHss sHeprus. KoindyecTBO TeIUIOTHI M paboTa Kak Mepbl HU3MCHCHHS
BHYTPEHHEW SHEPTUH TEPMOJIUHAMUUYECKON CUCTEMBI.

Btopoil 3akOoH TepMOAMHAMHUKHU JUIsI PaBHOBECHBIX TIPOIECCOB: 4YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHHE
TEPMOMHAMHUYCCKONU CUCTEMBbI POXOUT SIUHCTBEHHAsS ajnadara. AOCOJIIOTHAS TeMIIeparypa.

Bropoii 3akoH TEepMOIUHAMHMKH JIJII HEPABHOBECHBIX IPOIECCOB: HEBO3MOXHO IMEpelaTh TEIUIOTY OT Ooliee
XOJIOJTHOTO Tena K 0osee HarpeToMy 0e3 komnencanuu (Knaysuyc). HeoOpatuMocTs mpUpOTHBIX POIIECCOB.
IIpunuune! nerictus TermnoBbix MamuH. KITJI.

MakcumansHoe 3Hauenue KIT/. ukn Kapho.

DKOJIOTUYECKUE acTeKThI HCITOJIb30BaHMs TEIIOBBIX ABUTaTenel. TernoBoe 3arpsisHeHHe OKPYKaroIel cpebl.
TexHUYecKre yCTPOWCTBA W  TEXHOJOTMYECKHWE TIPOIECCHl: XOJNOMWIBHUK, KOHAWIIMOHED, JU3EIbHBIA W
KapOIOpaTOPHBIA JBUTATENN, TapoBas TypOWHA, MOIyYEHHWE CBEPXHU3KHUX TEMIIEpaTyp, YTHIN3AIM «TETUIOBBIX)
OTXOJIOB C MCTIOJIF30BAaHMEM TEIIOBOTO HACOCA, YTHIIN3AINS OMOOPTaHMYECKOTO TOTIIMBA JIJISl BHIPAOOTKH «TETLTOBOM»
Y 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHune TeMiiepatypsl pu ainadaTHIeCKOM PaCIIuPEHUH.

BoznymrHoe orHuBO.

CpaBHEHHE yICTBHBIX TEIUIOEMKOCTEH BEIIECTB.

Crioco0bI M3MEHEHMs BHYTPEHHEH SHEPTUu.

HUccnenoanne aauabaTHOTO mpoiiecca.

KommnbroTepHbie MOENN TEIIOBBIX IBUTATEIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

M3mepenue yaenbHON TEIIOEMKOCTH.

HUccnenoBanue nporiecca OCThIBAHUS BEIIECTBA.

HUccnenoanne aanabaTHOTO mpoiiecca.

M3yueHne B3aMMOCBSI31 YHEPTUN MEKMOJICKYIIIPHOTO B3aUMOICHCTBYSI M TEMITEPATyPhl KATICHUS KUIKOCTEH.

Tema 3. Acpezammnvie cocmoanus eeutecmea. Mazosvle nepexoosl.

[TapooOpa3zoBanue u KoHAeHCaMs. Viciapenue u KureHue. Y aejibHas TerjioTa mapooopa3oBaHusl.

Haceimmenasle 1 HEHACHIIICHHBIE TTaphl. KauecTBeHHAs 3aBUCUMOCTH TUIOTHOCTH W JIABJICHUS HACBHIIICHHOTO Mapa OT
TEMITepaTyphl, UX HE3aBUCHUMOCTh OT 00hEMa HACKHIIMICHHOTO Mapa. 3aBUCUMOCTh TeMITepaTyphl KUIICHHUS OT JTaBJICHUS
B )KHJIKOCTH.

BraxsaocTh Bo3myxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTD.

Teépmoe Ttemo. Kpucrammueckne u amopdHBIE Tena. AHHU30TPONHS CBOMCTB KpHCTALIOB. [lnmaBineHue wu
KpUCTAJUTH3anuA. Y IedbHas TeIuioTa miasneHus. Cyonumarus.

Hedopmaruu TBEpIoro tena. Pactsokenue u cxarure. Capur. Moayns FOwra. Ipenen ynpyrux medopMariuii.



TennoBoe paciiupeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE M JMHEHHOE paciiupeHue. AHTapMOHHM3M TEIUIOBBIX
KoJIeOaHU YacTHIl BEMIeCTBA KaK MIPUYMHA TETUIOBOTO pacIIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpaszoBanue 3Heprun B Ha3zoBbIX Nepexoaax.

YpaBHeHHE TemI0BOro OaaaHca.

[loBepxHocTHOe HaTshxeHue. KoadduuueHT moBepxHOCTHOTO HaTshkeHus. KammssipHele siBiaeHus. JlaBieHue moA
UCKPUBIIEHHOHN NOBEPXHOCTHIO )xuakocTu. @opmyna Jlamnaca.

TexHrn4eckue ycTpoicTBa U TEXHOIOTMUECKUE MPOLIECCHL: KUIKHE KPUCTAIUIBI, COBPEMEHHBIE MaTepHaIbI.
Hemoncmpayuu.

Temnnosoe pacimupeHue.

CBoliCTBa HACBIILIEHHBIX MTapPOB.

Kunenne. Kunenue npyu noHnXeHHOM JaBIECHUH.

W3mepenne cuibl IOBEPXHOCTHOTO HATSKEHMS.

OMBITH C MBUIBHBIMU TUIEHKAMHU.

CwmauuBaHue.

KaHI/IHHHpHLIe SABJICHUA.

Moaenyu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0bl U3MEPEHUS BIKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunb! nedopmariuid.

HabmroneHue Manbix gedopMarimi.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomet, npAKmMuKym.

M3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEH.

W3mepenue ynenpHON TEIJIOTHI IJIaBICHUS JIbJA.

W3yuenne cCBONCTB HACHIIIEHHBIX APOB.

W3mepenue abCcoOTHON BIaKHOCTH BO3AyXa M OLIEHKA MacChl IAPOB B IIOMELLCHUH.

Uzmepenue ko3 duiimenTa moBepXHOCTHOTO HATSHKEHHSL.

Usmepenne moxyns FOHra.

HUccnenoBanue 3aBUCUMOCTH JeOpMaLH PE3UHOBOTO 00pa3ia OT NPUIOKEHHOW K HEMY CHJIBI.

Paznen 4. DnekTpoaMHaMuKa.

Tema 1. dnekmpuueckoe none.

Onextpuzauus Ted U e€ NpOosBICHHUA. ONEKTpHdecKuid 3apsa. JBa BHzma 3JeKTpuuecKux 3apsanoB. [IpoBogHukw,
JOU3JICKTPUKH W TIOJYNPOBOJHHUKH. OJIEMEHTAPHBIM 3IEKTPUUYECKHH 3apsil. 3aKOH COXPAaHEHMS DIIEKTPUYECKOTO
3apsza.

Bsaumopeiictue 3apsaoB. Toueunsie 3apsapl. 3akoH Kynona.

OnekTpuyeckoe nose. Ero nelicTBue Ha 3JIeKTpUUECKUE 3apsiibl.

Hanpsok€nHocts  anektpudeckoro mosisd.  [IpoOubiid  3apsia.  JluHMM HanpspkEHHOCTH  DIIEKTPUYECKOTO  TOJISL.
OnHOPOAHOE SNEKTPUUECKOE TIOJIE.

[loTeHIManbHOCTh 3IEKTPOCTATUYECKOTrO MONsl. Pa3HOCTh MOTeHIManoB M HampsbkeHue. lloTeHimanbHas sHEprus
3apsfa B JJEKTpocTaThdeckoM moisie. [loTeHnman snexTpoctarndeckoro moiysd. CBA3b HANPsHKEHHOCTH TONSA U
Pa3HOCTH MOTEHIHAIOB JUISI AIEKTPOCTATHIECKOTO MO (KaK OJHOPOAHOTO, TaK M HEOTHOPOIHOTO).

IIpuHIuI Cyneprno3unuy JEKTPUUECKUX TOJIEH.

[Toste Toyeunoro 3apsina. [lose paBHOMepHO 3apsbkeHHOM cdepsl. [loe paBHOMEPHO 3apsHKEHHOrO 10 00bEMY Ii1apa.
Ilone paBHOMEpPHO 3apsDKEHHON OCECKOHEYHOW IDIOCKOCTH. KapTwHbl JWHUN HampsHKEHHOCTH JTHUX TIOJIEH W
JOKBHUIIOTCHIIMAJIbHBIX HOBerHOCTeﬁ.

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PaBHOBECHS 3apsi10B.

JM3IeKTPUKY B 3JICKTPOCTATUYECKOM I10Jie. J{uaiekTpuieckas IPOHUIIAEMOCTh BELIECTBA.

KonneHcarop. DneKTpoEMKOCTh KOHICHCATOPA. DIEKTPOEMKOCTH IIOCKOTO KOHACHCATOPA.

[TapannensHoe coenuHeHne KoHAeHcaTopos. IlocienoBarenbHOe COeMHEHNE KOHIEHCATOPOB.

OHeprus 3apspKeHHOro KOHJIEHCaTopa.

JIBI>KeHMe 3apsyKEeHHOM 4acTHULIbl B OJHOPOIHOM 3JICKTPUUECKOM IOJIE.



TexHudeckue yCTpoHUCTBa U TEXHOJIOTHUECKHUE MPOIECCHL: AIEKTPOCKOIL, IECKTPOMETP, IIECKTPOCTATUUECKAs 3allNUTa,
3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOPEI, reHepatop Ban ae I'paada.

Hemoncmpayuu.

YCcTpoKCTBO U MPUHLIUI ACHUCTBHUS JIEKTPOMETpA.

DIEKTPUYECKOE MOJIE 3aPSLKEHHBIX [APUKOB.

DIEeKTPUYECKOE MOJIE ABYX 3aPsHKCHHBIX TUIACTHH.

Mopenb 31ekTpocTaTnieckoro reaeparopa (Ban ne ['paada).

IIpoBOIHUKH B 3JIEKTPUUECKOM TOJIE.

DneKTpocTaTUuecKas 3aluTa.

YCTpoKCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTH JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM IUIACTHH, PACCTOSHHUS MEXAYy HUMU U
JIUAJIEKTPUUECKON MTPOHULIAEMOCTH.

DHeprus AMEKTPUIECKOTO OIS 3apSHKEHHOTO KOHICHCATOPA.

3apsaka v pa3psika KOHAEHCATopa Yyepe3 pe3ucTop.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonmoi, nPAKMUKYM.

OreHKa CHJT B3aMMOJICHCTBUSA 3apsXKEHHBIX TEI.

HaOmroeHue mpeBpalieHus JHEPTUU 3apsSHKEHHOTO KOHACHCATOpa B SHEPTHUIO U3TYYCHUS CBETOAMO/IA.

Nzyyenune npoTekaHus TOKa B IEIH, COJEPKaIei KOHACHCATOP.

Pacrnipenenenue pasHOCTH MOTCHIIMAIOB (HANPSHKEHMS) TIPH MOCIICI0BATEIBHOM COSIMHCHUN KOHICHCATOPOB.
HccnenoBanue pa3psia KOHIAEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoanustii 31eKmMpuyecKuil mox.

Cuna Toka. IlocTosHHBIN TOK.

YcnoBus CyliecTBOBaHUS IIOCTOSTHHOTO 3JIeKTprudeckoro Toka. Mcrounnku Toka. Hanmpsokenue U u DJ1C &.

3akoH Oma 1151 yyacTKa LIETH.

DNEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTD COMTPOTHUBIIEHUS! OJTHOPOJHOTO TIPOBOIHUKA OT €r0 JUTMHBI ¥ TUIOIIAIH
MIOTIEPEYHOTO CEYCHHS. Y IeTbHOE COMTPOTHBIICHUE BEIIIECTRA.

[TocnenoBarenpHOE, MapairiebHOE, CMEIIAHHOE COEAMHEHUE MPOBOIHUKOB. Pacu€T pa3BEeTBIEHHBIX AIIEKTPHUECKUX
neneii. [Ipasuna Kupxroga.

Pabora snexrpudeckoro Toka. 3akon Jlxxoynsi—JIenua.

MOIIHOCTE AIIEKTPUYECKOTO TOKA. TerioBast MOITHOCTh, BBIAEIsAEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONPOTUBIIEHHE MUCTOYHHMKA TOKa. 3akoH OMa AJsl MOJHOM (3aMKHYTOH) 3JEKTPHUYECKOH LEINH.
MormHOCTh UCTOYHHKA TOKa. KopoTkoe 3ambIkaHue.

Konpgencarop B 11emu mocTOSIHHOTO TOKA.

TexHuueckue yCTpONUCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK DICKTPUUECCKOU
SHEPIUH.

Hemoncmpayuu.

M3mepenue cuiibl TOKa U HAIPSDKEHUS.

Hccnenoanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS U1 pE3UCTOPA, JaMIIbl HAKAJIMBAHUS U CBETOANO/IA.
3aBUCUMOCTh COIPOTHUBIICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT MJWHBI, IUIOIIAAM IOMNEPEUYHOr0 CEUEHUs U
MaTepuraia.

Hccnenoanne 3aBUCUMOCTH CHUTBI TOKA OT COITPOTHBIICHUS MTPH TIOCTOSTHHOM HAMPSDKEHUH.

IIpsimoe m3mepenne 3/1C. KopoTkoe 3aMbIKaHHE TAThBAHUIECKOTO 3JIEMEHTA U OIEHKA BHYTPEHHETO COMPOTHBIICHHMS.
CriocoObl coeiHeHNs UCTOYHUKOB Toka, DJ[C Oarapeit.

Hccnenopanne pa3HOCTH MOTCHIIMATIOB MEXKTY TIOTIOCAMH NCTOYHHUKA TOKA OT CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padonol, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenne yaeapsHOr0 COPOTHUBICHNS TPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTY CHITBI TOKA OT HANPSHKEHUS AJIS JIAMIThI HAKaJTMBaHISL.

YBenuueHue npesena u3MEpeHus amrepMerpa (BoIbTMETPA).

Nsmepenne D/]C 1 BHYTpEeHHETO COMPOTUBICHNAS UCTOYHHUKA TOKA.



Uccnenoanue 3aBucumoctu I/]C raJpBaHUYECKOT0 JIEMEHTa OT BpEMEHH IPY KOPOTKOM 3aMBIKaHUH.
HUccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXy MOJTIOCAMH HCTOYHHUKA TOKA OT CHJIBI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHIIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

DnexTpuuecKasi IPOBOAUMOCTD Pa3IHYHBIX BELIECTB. DIEKTPOHHAS MPOBOJUMOCTD TBEPIBIX METAIIOB. 3aBUCHMOCTD
COIIPOTHBIICHUSI METAIJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DJEeKTpUUECKH TOK B Bakyyme. CBOWCTBA AJIEKTPOHHBIX TYYKOB.

[onynpoBoguuku. CoOCTBeHHass W MpHUMECHas MPOBOAMMOCTh MNOTYHNpoBOAHWMKOB. CBoOMCTBa pP—N-mepexona.
[onmynpoBogHHKOBBIE TIPUOOPHI.

DONEeKTPUUECKH TOK B DJIEKTPOJHMTAX. DJIEKTPOJIMTHYECKas Aucconuanus. Onektponu3. 3akonbl Dapages s
ANEKTPOIIH3A.

DnexkTpuuecKkuii TOK B razaXx. CaMOCTOSATENbHBIN 1 HECAMOCTOSITENbHBINA pa3psa. Paznuynbie TUIIBI CAMOCTOSITETBHOTO
paspsna. Monnus. [1na3zma.

TexHHUECKHE YCTPOWCTBA W IPAKTUYECKOE MPHUMEHEHHWE: Ta30pa3psIHbIe JIAMIIbl, 3JIEKTPOHHO-TydYeBas TpyOKa,
MOJTYIPOBOAHUKOBBIE MPHOOPHI: AMOMA, TPAaH3UCTOP, (HOTOAMON, CBETOAMOI, TalbBaHWKA, padUHUpPOBAHHE MEH,
BBITIJIAaBKa aJTIOMHUHUA, 3JICKTPOHHASA MUKPOCKOIIHA.

Hemoncmpayuu.

3aBHCUMOCTH COIIPOTHUBJICHUSA MCTAJIJIOB OT TEMIICPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

3axoHsI 3ekTponnza Papajes.

HckpoBoii pa3psia U MpOBOJUMOCTb BO3AYyXa.

CpaBHeHHE IPOBOJMMOCTH METAJIJIOB U ITOIYIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOJUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomst, nPAKMUKYM.

Habmronenue snexrponusa.

Wzmepenue 3apsiia OAHOBAJICHTHOT'O HOHA.

HUccnenoBanne 3aBUCUMOCTH CONPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOI XapaKTEepUCTUKU TUOJA.

Du3nyecKUuil NPAKTUKYM.

CriocoObl n3MepeHus PU3NUECKUX BEITMYUH C MCIOIb30BAHMEM aHAJIOTOBBIX U LU(PPOBBIX U3MEPUTEILHBIX TPHOOPOB
U KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHTEIBbHBIE MOIPEIIHOCTH W3MEPEHUH (PU3NUECKUX
Ben4uH. OLEHKa MPpaHuI OIPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEAOBAaHUN 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH, IPOBEPKA MPEI0KEHHBIX
runote3 (BBIOOp M3 PabOT, ONMMCAHHBIX B TEMATHYECKMX pasfenax «YUeHHMUECKHIl SKCHEPUMEHT, J1abopaTopHbIE
paboThl, IPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Uzyuenne kypca ¢usukn yrayonéHaoro ypoBHs B 10 Kimacce OCyHIECTBISIETCS ¢ YYETOM  COJep)KaTelbHBIX
MEXXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKd, OMOIOTHUH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemnole nNOHAMUS, CEA3AHHBIE C U3YUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA: SIBIICHUE, HAYYHBIH (aKT,
TUIoTe3a, pu3nyecKas BEIMYMHA, 3aKOH, TEOPHsl, HAOOJICHNE, DKCIIEPUMEHT, MOJICIIMPOBaHUE, MOJICIb, H3MEPEHHE,
MOTPELIHOCTH U3MEPEHUH, N3MEPHUTEIbHbIC TPUOOPHI, HHdpoBas 1adopaTropusi.

Mamemamuxka: pemieHre cuCTeMbl ypaBHeHUH. JInneitHas QyHKIws, mapabona, rumnepdona, ux rpaQ UKy U CBOMCTBA.
Tpuronomerpuueckune QYHKIUHN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTophl 1 BX MPOEKIMH Ha OCH KOOPJIHHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexaHnueckoe IBIKEHHE B JKUBOW mpupojge, nuddysus, ocMoc, TEIJIOOOMEH >KUBBIX OPIraHH3MOB,
TETIJIOBOE 3arpsA3HEHNE OKPY’KArOWeH Cpeibl, yTHIN3AIHsI OMOOPTraHNYEeCKOTO TOIUIMBA [UISl BBIPAOOTKH «TETIIOBOWY U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHUE U KallWUIAPHBIE SIBJICHUS B IIPUPOJIE, ICKTPUUECKUE SIBICHUS B )KUBOM
IpUpOJE.



Xumun: IUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa, MOJISIpHAas Macca,
NOJy4YeHHEe HaHOMAaTepUallOB, TEIJIOBBIE CBOMCTBAa TBEPABIX TeN, KHAKOCTEH M Ta30B, XHIKHE KPHUCTAILIbI,
JNEKTPUYECKHE CBOHCTBA METAIJIOB, 3JICKTPOJIUTHICCKAs TUCCOIMAINS, TalbBaHUKA, SIEKTPOHHAS MUKPOCKOIIHSI.
T'eozpaghusa: BnaxxHOCTh BO31yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozun: npeoOpazoBaHUE ABWKEHUH C HUCIOIB30BAHUEM MEXAHHM3MOB, YUET CYXOTO M JKHAKOTO TpPEHHS B
TEXHUKE, CTATHUECKHE KOHCTPYKUWH (KPOHIITEHH, peméTyaTble KOHCTPYKIIKH), UCTIOIb30BaHIE 3aKOHOB COXPaHEHHS
MEXaHHUKH B TEXHHKE (THPOCKOI, BOJOMET U JPYyTHE), ABUTATENb BHYyTPEHHETO CTOPAaHUSs, TapoBasi TypOuHa, OBITOBOI
XOJOAMIBHUK, KOHJUINOHEDP, TEXHOJIOTUH MOIYyYeHHsI COBPEMEHHBIX MaTepHajioB, B TOM YKCJIe HAHOMAaTEepPHaJoB,
HAaHOTEXHOJIOTMH, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB, Tra3opaspsaHble  JIaMIIbL,
MOJTYIPOBOAHUKOBBIE TPUOOPHI, TAJIbBAHHKA.

11 KJIACC

Pasjnen 4. DnexkrpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmMozeiicTBUE MOCTOSIHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoe mnojie. BeKTop MarHuTHOM MHAYKLIMH.
IIpuHuun cyneprno3uuuy MarHUTHBIX NoJeH. JIMHUKM MarHUTHOM MHAYKIUY.

MarauTtHoOe 1oJIe IPOBOJHHUKA C TOKOM (TIPSIMOTO IMPOBOJHHKA, KATYIIKY U KPYTroBOTO BUTKA). ONBIT Dpcresa.

Cuna Amriepa, e€ HalpaBiIeHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBieHHWE U MOAYJb. [[BHKeHUE 3apsDKCHHONM YAacTULBI B OAHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cuiet Jlopenma.

MarnuTHoe nosne B Beuectse. @eppoOMarHeTUky, napa- U JMaMarHeTHUKU.

TexHuuecKkue yCTpOMCTBAa U TEXHOJOTHYECKUE MPOLECCHl: MPUMEHEHUE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
TECTep-MYJIBTHMETP, DIIEKTPOIBUTATENH SIKOOH, YCKOPUTENN IIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kapruna nuHMid HHAYKIMKA MarHUTHOTO TIOJIS TI0JIOCOBOTO H ITOJKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kapruna nuHuUN MarHUTHOM HWHAYKIUM [OJsA JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOIO KOJIBLIEBOIO
MPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopeiicTBue ABYX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HeiictBue cunbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

HaOironeHue NBMKECHUS y4YKa 3JIEKTPOHOB B MAarHUTHOM II0JIC.

[IpuHUMI AEHCTBHS AIEKTPOU3MEPUTEIHFHOTO MTPUOOpa MATHUTOAIEKTPHUUECKOI CHCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopHule padomol, NPAKMUKYM.

HccnenoBanye MarHATHOTO TIOJISI IIOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBONCTB (eppoOMarHeTHKOB.

Hccnenopannie MeWCTBUS MTOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

W3mepenne cuipl Ammepa.

M3yuenne 3aBUCUMOCTH CHIIBI AMITepa OT CHIIBI TOKA.

OrnpeneneHre MarHUTHOW WHAYKITUH HA OCHOBE M3MEPEHUS CHITBI AMIIepa.

Tema 5. InekmpomazHumnasn uHOYKUu.

SBieHue dIEeKTpOMarHUTHONM WHAyKOUH. I[loTok BekTopa MarHuTHOW wWHAYKIuU. OJC wHAyKIuu. 3aKkoH
3NIEKTpOMarHuTHOM uHAYyKIuK Papajes. Buxpepoe anektpuueckoe noiie. Toku Dyko.

OJ1C uHAYKIMA B IPOBOIHUKE, IBIKYIIEMCS B OJHOPOTHOM MarHUTHOM ITOJIC.

IIpaBuno Jlenua.

NuanyktuBHOCTS. KaTymika WHIYKTHBHOCTH B IIEMH IOCTOSHHOTO ToKa. JSIBmenne camoumHaykmmu. JJ[C
CaMOMHIYKITUH.

DHeprusi MAarHATHOTO TIOJIST KATYIIIKH C TOKOM.

DJIeKTPOMarHuTHOE TI0JIC.

TexHuueckue yCTpONUCTBA U TEXHOJIOTUYECKUE MPOLECChl: UHAYKIIMOHHAS ME€4b, COJICHOU, 3alllUTa OT dJICKTPU3ALNU
TEJ IPU JBUKCHUU B MATHUTHOM TOJIe 3EMIIH.



Hemoncmpavuu.

Habntonenue siBJeHUs 3J1€KTPOMArHUTHOW UHTYKIINH.

Uccnenosanue 3aBucumocty 1C MHAYKIIUN OT CKOPOCTH U3MEHEHHS MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[TaneHune Maraura B alFOMUHUCBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKLINH.

HUccnenosanue 3aBucumocty 1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHMSI CUITBI TOKA B IIETIH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, PAKMUKYM.

HccnenoBanue sABIEHUS 3MEKTPOMArHUTHON HHIYKIMH.

Onpenenenne MHIYKIMY BUXPEBOTO MarHUTHOTO TOJISL.

HccnenoBanue sBneHUs] CAMOMHIYKIIHH.

COopka MoJienu 3JIEKTPOMarHUTHOTO TeHEpaTopa.

Pa3nea 5. Konebanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHast cucrema. CBoOOIHBIE KOJICOAHHS.

I'apmonnyeckue kosieOanus. KuHemaThueckoe M JWHAMHUYECKOE OINKCAaHUE. DHEPreTUYeckoe omucanue (3akoH
COXpaHEHUsI MEXaHMYECKOH »SHepruu). BBIBOJ ITUHAMHUYECKOTO OMHCAaHHWA TapMOHHYECKMX KoJieOaHWH U3 MX
SHEPreTUYECKOro U KHHEMaTHUECKOTO OMTUCaHMS.

Ammuutyna U dasa konebanuit. CBA3b aMILTUTYIbI KOJICOAHUI MCXOMHOW BEIMYMHBI C aMIUIUTYAaMHU KojeOaHui eé
CKOPOCTH U YCKOPEHHSI.

Ilepuog m wactota koneOanmil. [lepwox Manplx CBOOOAHBIX KONEOAHW MaTeMAaTHYECKOTo MasTHHUKA. llepmon
CBOOOIHBIX KOJICOaHMIA TTPYKHHHOTO MasgTHUKA.

Ilonsatne o 3aryxarmomux KoieOaHusx. BruiHyxkneHHbie konebanus. Pe3onanc. Pe3onancHas kpuBas. BrusHue
3aTyXaHus Ha BHJl Pe30HAHCHOU KPUBOH. ABTOKOJICOAHHS.

TexHUYEeCKHe yCTPOWCTBA M TEXHOJIOTUYECKHE IMPOIECCH: METPOHOM, Yachl, Kauyelld, My3bIKaIbHbIE WHCTPYMEHTHI,
ceficmorpad.

Hemoncmpayuu.

3ammck KonedaTensHOrO ABUKEHUS.

Habumroienue He3aBHCHMOCTH TIEPHO/Ia MAITBIX KOJICOaHHU! TPy3a Ha HUTH OT aMIUTATYIBI.

HccnenoBanne 3aTyxaroniux KOJIeOaHU U 3aBUCUMOCTH ITePHOJia CBOOOTHBIX KOJIEOaHUI OT CONPOTHBIIECHHS.
UccnenoBanne xomebaHuil rpy3a Ha MAaCCHBHOW NPYXKWUHE C IETbI0 (POPMHUPOBAHUS TPEICTABICHUN 00 MaeanbHON
MOJIEJH MIPYKUHHOTO MasITHUKA.

3aKOH COXpaHEHUs YHEPTUH MPHU KOJIeOAHUSAX Tpy3a Ha MPYKUHE.

HUccnenoBanne BBIHYXIEHHBIX KOJCOAHHH.

Habnronenue pezoHanca.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

Uzmepenue nepruoga cBOOOTHBIX KOJIEOAHUH HUTSHOTO U MPYKUHHOT'O MAasTHUKOB.

UzyueHne 3ak0HOB IBMKEHUS TeJla B X0/Ie KOJIeOaHUi Ha yIpyroM IojABece.

Wzyuenne ABMKEHHST HUTSHOTO MasTHHUKA.

[IpeobpazoBanue F3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTATY/IBI 3aTyXAIONINX KOJIEOaHHIHA.

HUccnenoBanne BBIHYXICHHBIX KOJICOAHHIA.

Tema 2. Inekmpomaznummnsle KoneoOanu:.

Konebarenbupiii kKoHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAaHWS B HIEANBHOM KOJeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTY/IBI 3apsia KOHACHCATOPA C aMIUTMTY IO CHJIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.
3aKOH COXPaHEHUS SHEPTUU B HJICATBHOM K0JieOaTeTbHOM KOHTYPE.

3aryxaromue 3JeKTpOMarHuTHEIE KoJieOaHns. BeIHYKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUS.

IlepemenHbIit TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIMTYJHOE M JICHCTBYIOIllEE 3HAUYCHHE CHUJIbI TOKa WU
HaTIPsOKEHUS TIPU pa3IndHoN (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.



CuHycouaanbHbII MepeMeHHbIH TOK. Pe3ucTop, KoOHAEHCATOp M KaTyIlKa MHAYKTUBHOCTH B IIETIM CHHYCOMIATBLHOTO
MIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHUN.

Wneanbusiii TpancdopmaTop. [IponsBoncTso, nepenada u noTpedIeHUE EKTPUUSCKON SHEPTHH.

OKOJIOTHYECKHE PUCKH TPU TPOU3BOJACTBE 3JEeKTpodHepruu. KynbTypa HCHONB30BaHMA DIIEKTPOSHEPTHH B
MOBCETHEBHOM KU3HMU.

TexHn4Yeckre yCTpOMCTBa M TEXHOJIOTMUYECKHE MPOIECCHI: DIEKTPUUECKUI 3BOHOK, ME€HEpaTOp MEPEMEHHOTO TOKa,
JIMHUM 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIECKTPOMATrHUTHBIE KOJIEOaHUsI.

3aBHCUMOCTbD YaCTOTHI CBOOOAHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M EMKOCTH KOHTYpA.

OcumnorpaMmel 3JEKTPOMarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXalOUIMX 3IEKTPOMarHUTHBIX KOJIeOaHUH.

Monenb 37eKTpOMarHuTHOTO TeHepaTopa.

BrIHyXIeHHBIE CHHYCOMIAIbHBIE KOJICOaHHSI.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHACHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

YCTpORCTBO U MPUHITHIT JSHCTBHS TpaHc(hopmaTopa.

Mopenb TUHUM JIEeKTpoTIepeladH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padonoi, PAKMUKYM.

N3ydenue Tpancgopmaropa.

HccnenoBanne nepeMeHHOT0 TOKA Yepe3 MOCIeA0BATEIbHO COeNMHEHHBIE KOHIEHCATOP, KATYIIKy U PE3UCTOP.
Habumroienue 31eKTpoOMarHuTHOTO pe30HaHCa.

HccnenoBanne pabOTH HCTOYHUKOB CBETA B MM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbIE GOIHBL.

MexaHn4yecKkue BOJHBI, YCJIOBHA WX pacrpocTpaHeHus. [lomepeunple M mpoonbHBIe BONHEL lleproj, ckopocTh
pacipocTpaHeHHus W JJMuHA BOJMHBL CBOMCTBA MEXaHMUYECKWX BOJH: OTpaXCHHE, MpeJoMIIeHHe, WHTephepeHIus U
TG PAKITHSL.

3Byk. CxopocTb 3ByKa. I poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

ONEeKTpOMarHuTHBIE BOJIHBL. YCJIOBUS W3ITyYeHHS 3JIEKTPOMATHUTHBIX BOJIH. B3anMHas opHWeHTalus BEKTOPOB B
AIIEKTPOMArHUTHOW BOJIHE.

CBoMiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIIOMIICHUE, TTOJIApU3aIus, nHTepdepeHnns u nudpaxius.

[Ikana 3MeKTpOMarHuTHBIX BOJIH. [[puMeHeHre AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIHITEI paAUOCBA3M U TeNeBUICHUS. Pagnonokanms.

ONEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHUYEeCKHE YCTPOMCTBA M TPAKTUYECKOE IMPHMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, pajap, PaauoNpHEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neus, ybTpa3ByKoBasi TUarHOCTUKA B TEXHUKE U MEIIUIIUHE.

Hemoncmpayuu.

O06pa3zoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U ITPOAOJIEHBIX BOJIH.

KoneOmromieecst Teno Kak HICTOYHUK 3BYKa.

3aBHUCHMOCTb JUTMHBI BOJHBI OT YaCTOTHI KOJIEOaHHIH.

Habnroenue oTpaskeHHs ¥ IPETOMIICHUS] MEXaHUYECKIX BOJIH.

Habmronenue natepdepeHiiny u Tuppakiind MEXaHUIECKUX BOJH.

AKYyCTHUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa M €ro IPUMEHEHHeE.

HaGroieHue ¢Bsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUIMTYIOM M YaCTOTOMH KOJIcOaHUH.

UccnenoBanre CBONCTB DICKTPOMATHUTHBIX BOJH: OTpPKEHHE, TMPEIOMIICHUE, TOJSIpU3alus, TUPpaKius,
UHTEPPEPEHITHS.

Oo6HapyxeHne HHOPAKPACHOTO U yIbTPa(hHOIETOBOIO U3ITYUCHUH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padonol, RPAKMUKYM.



N3ydeHne napaMeTpoB 3ByKOBOH BOJIHEI.

W3ydeHune pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeliHOe pacipocTpaHEHHE CBETAa B ONHOPOAHOM cpene. JIyu cBera. ToueuHbIit HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpayKeHUs cBeTa. [locTpoeHne n300pakeHuit B TIIOCKOM 3epkaiie. Cdeprueckue 3epkana.
[Ipenomnenue cpera. 3aKkOHBI TpeENOMIICHHS cBeTa. AOCOMIOTHBIA TMoOKa3arenb MperaomiieHus. OTHOCHUTEIbHBIH
nokazaTtesnp npenomsieHuss. IlocTOSHCTBO 4acTOTBI CBETa M COOTHOUIEHHWE JUIMH BOJH IIPU  IEpexofe
MOHOXPOMATHYECKOI0 CBETa Yepe3 rPaHully pas3jesna IByX ONTHYECKHUX Cpel.

Xon myueii B mpusme. ucnepcust cBeta. ClnoxxHbIN cocTaB 6eoro cBeta. LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenpHplii yroi NOIHOr0 BHYTPEHHETO OTPayKEHUS.

Cobupatome U paccenBaroure JUH3bL. ToHKas nuH3a. POKYCHOE paccTOSIHHE M ONTHYECKasl CUjia TOHKOH JIMH3BI
3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSI TOHKOH Cc(epUUecKOi JIMH3BI OT €€ TeOMETPUH U OTHOCUTEIBHOTO MOKa3aTels
TIPETOMIICHHUSL.

@opMyIia TOHKOH JIMH3BL. Y BEIMYEHUE, JABAEMOE JIMH30M.

Xox nmyya, MPOIISAIIETO JIMH3Y MMOJ MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM onTrueckoi ocH. [locTpoeHne nzo0pakeHuit
TOYKH M OTPE3Ka MPSIMOM B COOMPAIOIINX M PACCEHBAIOLINX JTUH3aX M UX CHCTEMaX.

Onrtuyeckue npubdopsl. Paspematomias cmocodHocTs. [11a3 kak onTryeckas cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepeHums cBera. KorepeHTHbIe HCTOYHHMKH. YCIIOBHS HAaONIOJCHUS MAaKCUMYyMOB H
MUHHMYMOB B HWHTEpP(EpPEHIMOHHOW KapTHHE OT JABYX KOTEPEHTHBIX HMCTOYHHKOB. lIpuMepsl KilacCHYecKux
UHTEP(HEPEHIINOHHBIX CXEM.

Hudpakmms ceera. Judpakumonnas pemérka. YcioBue HAOMIOAEHHS TJIABHBIX MaKCHMyMOB TIpH TIaJleHUH
MOHOXPOMAaTHYECKOTO CBETA Ha JU(DPAKIIMOHHYIO PEIIETKY.

Ilonspuzanus ceera.

TexHUYEeCKHEe YCTPOHCTBA W TEXHOJOTHMYECKHWE TIPOIECChl: OYKH, IyIa, IEpPHCKOol, (oToanmapaT, MUKPOCKOII,
MIPOEKIIMOHHEIH aImapar, IPOCBETICHUE ONITUKH, BOIIOKOHHAS ONTHKA, TH()PAKIIMOHHAS PelIETKA.

Hemoncmpayuu.

3aKOHBI OTPaXKEHUs CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

Haburoienue morHOTO BHYTPEHHETO OTpaXkeHus. MoJIeNb CBETOBOA.

HccnenoBanue xoia CBETOBBIX MMyYKOB YEPE3 MIIOCKOMAPAIEIbHYIO IUNIACTUHY U IPU3MY.

HUccnenoBanne cBOMCTB N300pakeHUH B IMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

Habmonenue natepdepeHnun crera.

Habmtonenue 1BEeTOB TOHKHX MJIEHOK.

Habmonenue nudpaxuuu ceera.

Uzyuenne nupakIMOHHON PEIIETKH.

Habmonenue nudpakiioHHOTO CHIEKTpa.

Habmronenue aucnepcun ceera.

Habmnroienue monsipuzaiyu cBera.

[IpumeneHre TOASAPONIOB AT H3YUSHHUS MEXaHMYECKUX HATPSIKEHUH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padonboi, NPAKMUKYM.

W3mepenne moka3aTens MpeoMIIeHHs CTEKIa.

Hccnenopanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHUS OT BeIeCTBa (Ha IPUMEPE KHUJIKHUX JINH3).

Uzmepenune HOKYCHOTO pacCTOSIHUS paCCEUBAIOIINX JINH3.

ITomydenune n300pakeHNs B CHCTEME U3 INIOCKOTO 3€pKaia U TNH3BI.

[Tomrydenune n300pakeHNUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Habmronenue qudpaximu, nHTepdEpeHINN U MOJSIPU3AINN CBETA.

M3yueHue noasipu3alnny CBETa, OTPAXKEHHOTO OT NOBEPXHOCTH JUAIECKTPHKA.



Uzyuenne unTepdepeHnt Ja3epHOr0 HITyUCHHS Ha JBYX LIETISX.

Habmonenue qucnepcum.

Habmionenue u uccnenoBanue AMQPaKIIMOHHOTO CIEKTPA.

W3mepenne 1MHBI CBETOBON BOJIHBL.

[Tony4yeHue criekTpa U3IyUeHHs CBETOANO/IA IPH MOMOIIH JU(PPAKIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cienIUAIBHO TEOPUH OTHOCHTEJILHOCTH.

I'paHuIBl IPUMEHUMOCTH KNacCUYeCKON MeXaHUKU. [IocTynaThl crienuanbHON TEOPUU OTHOCUTENBHOCTH.
[IpoctpancTBeHHO-BpeMeHHON WHTepBai. llpeoOpazoBanus Jlopenmna. YcioBue npuuMHHOCTH. OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH U COKPAILEHUE JITHHBI.

DOHeprust U UMITYJIbC PESITUBUCTCKOM YacTUIBI.

CBsI3p Macchl € SHEPTHeN U UMITYJIbCOM PEISITUBUCTCKOM YacTHUIIBI. DHEPTHs MOKOS.

TexHrn4yeckue ycTpOHCTBA W TEXHOJOTHYECKHE IPOLECCHl: CIYTHUKOBBIE MPUEMHHUKH, YCKOPUTENU 3apsyKEHHBIX
YaCTHULI.

Y4eHuuecKuil SKCIIEpUMEHT, 1a00paTOpHbIE PaOOTHI, MPAKTHKYM.

OmnpeneneHne WMITyJbca W SHEPTHU PESTUBUCTCKHX dacTul (Mo (otorpadusM TPEKOB 3apsDKEHHBIX YacTHIl B
MarHUTHOM II0JIE).

Paszjnen 7. KBanroBasi ¢pusuxa.

Tema 1. KopnycKyaapHo-60aH060I 0yanu3m.

PaBHOBecHOE TeIIOBOE M3NMyUeHHE (M3TyUeHHE a0COMIOTHO YEPHOTO Tena). 3akoH cMeleHnst Buna. ['mmoresa [Inanka
0 KBaHTax.

®oToHBI. DHEPrus U UMITYJIBC (OTOHA.

®orodrddext. OmpiTer A. I'. Ctonerosa. 3akoHb! poTtodddexra. YpaBHenne DitHmTeitHa 11 poTorddekra. «KpacHas
rpaHunay Gporodddexra.

[aBnenune cBera (B 4YacTHOCTH, AABJICHHE CBETa Ha aOCOJIOTHO IOIJIOMIAIONIYI0 M aOCONIOTHO OTPAXKAIOILYIO
noBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBbie cBoiicTBa uactui. Bomnel ae bpoitnsa. JlnuHa BOmHBI ae bpoiins w pasmepsl o0IacTH JOKaTW3alluu
IOBIKyLIelcs yacTubl. KopmycKynsipHO-BOIHOBOH myanu3M. Judpakiys 3eKTPOHOB HA KPUCTAJUIAX.

Crnemuduka uzmepennii B Mukpomupe. CooTHolIeHus Heonpeaenéunocreii [ eiizendepra.

TexHHUEeCKHE yCTPOICTBA M TEXHOJOIMYECKHE MPOLECCHI: CIEKTPOMETpP, (HOTOIEMEHT, (HOTONATUYUK, TYHHEJIbHBIN
MHKPOCKOII, COJTHeYHast 6arapesi, CBETOAHOI.

Hemoncmpayuu.

Dot deKT Ha yCTaHOBKE C IMHKOBOW TTACTHHOM.

Uccnenoanne 3akoHOB BHENTHETO (poTodddekTa.

HccnenoBanue 3aBUCHMOCTH CONIPOTUBIIEHUS OIYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseronuon.

ConneuHas Garapes.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomol, NPAKMUKYM.

HUccnenoBanue goTtopesucropa.

Uzmepenue nocrosnHo# [Inanka Ha ocHOBe nccnenoBanus poTosddexra.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Y€Pe3 CBETOANO/I OT HAIPSKEHHSL.

Tema 2. @u3zuka amoma.

OnbITHI 10 UCCIICIOBAHMIO CTPOEHHUS aroMa. [lmanerapHas Mojenb atoMa Pesepdopaa.

[ocrynater bopa. M3nydenue u nornomieHrne GOTOHOB MPH MEPExXojie aToMa ¢ OJJHOTO YPOBHS SJHEPTHH HA JIPYTOM.
Bune! criektpoB. CriekTp ypoBHEH SHEPTHH aTOMa BOAOPOAA.

CrioHTaHHOE U BBIHYXJIEHHOE H3IydeHue cBeta. Jlazep.

TexHudecKkue yCTpOMCTBA M TEXHOJOTHYECKHUE TPOIECCHI: CIIEKTPATBHBIN aHAN3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH
KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopaa.

Habronenune muHeHyaThIX CIIEKTPOB.



YeTpoicTBO U ACCTBUE CUETUYNKA HOHUZUPYIOMIMX YACTHII.

OrnpezeneHue JJIMHBI BOJHBI JIA3€PHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, naéopamopnule pabomot, NPAKMUKYM.

Habmroienue muHeHyaToro CexKTpa.

HccnenoBanue CrieKTpa pa3pekeHHOTO aTOMapHOTO BOJOPOa U U3MEPEHUE TIOCTOSTHHOM Prunoepra.

Tema 3. Qusuxa amomnozo A0pa u r1eMEeHMAPHBIX YACHUY,.

Hyxnonnas mozens sinpa ['elizen6epra—Banenko. 3apsa sapa. MaccoBoe uucio siapa. M3oromsl.

PamuoaktuBHOCTH. Asb(a-pacma. DIEKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. ['aMMa-u3irydeHue.

3aKkoH paJUOaKTUBHOIO pacmaja. PagnoakTHBHBIE H30TOMBI B mpupoae. CBONHCTBA HOHU3HUPYIOMIETO H3Ty4YCHUS.
BnusiHue paaroakTHBHOCTH Ha )UBBIC opraHu3Mbl. EcTecTBeHHbIH (hoH u3myueHus. [lo3umerpust.

DHeprus CBA3M HYKIIOHOB B siipe. SnepHbie cuibl. Jledekt maccsl sapa.

Snepusie peakuuu. Jlenenue u cunrtes suep. SAnepHeie peaktopsl. [IpodaeMbl yripaBisieMoro TepMOSICPHOTO CHHTE3A.
DKOJIOTUUECKHE aCTICKTHI Pa3BUTHUS SICPHON IHEPTETUKH.

MeTomapl perucTpaiii U UCCICAOBAHMS TIEMEHTAPHBIX YACTHII.

OdyHIaMeHTaIbHBIE B3auMoJelcTBUs. bapronsl, mMe30HB U JentoHbl. llpencraBnenue o CraHmapTHOH MOJEINH.
KBapk-riatooHHas MOIeTb aIpOHOB.

®wusuka 3a npenenamu CrangapTHoi Monenu. TéMHas MaTepust U TEMHAs DHEPTHSL.

EnuHcTBO prznyeckoil KapTHHBI MHpa.

TexHudeckue yCTPOMCTBA W TEXHOJOTMUYECKHE IIPOIECCHI: JO3UMETpP, Kamepa BuibCcoHa, SACPHBIN peakTop,
TEPMOSJICPHBIN PEaKTOpP, aTOMHasi 00M0Oa, MarHUTHO-PE30HAHCHAS TOMOTpagusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

HccnenoBarne TpekoB 9acTHIl (10 TOTOBBIM (hoTOrpadusim).

HccnenoBanne paqnoakTHBHOTO ()OHA C HCIIONE30BAHUEM JIO3UMETPA.

Wzydenune nornonieHns 6eTa-4acTHIl aTFOMUHUEM.

Pasnes 8. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH.

Otanbl pa3BuTUsA acTpoHoMuU. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUU. [I[pUMEHUMOCTh 3aKOHOB
(hm3uKy 151 00 BSCHEHMSI IPUPOJIBI KOCMUYECKHX 00BEKTOB.

Mertoasl  acTpoHOMUYeckux — ucciegoBaHuil. CoBpeMEHHbIE  ONTHYECKHE  TEJIECKOIbl, PpPaguOTEIECKOIIbI,
BHeaTMoc(hepHast aCTpOHOMUSI.

Bun 3Bé3nHOTO Heba. Co3Be3nus, sipKue 3BE3bI, INIAHETHI, UX BHIUMOE ABIKEHUE.

ConHeuHas cucrema.

Connue. Conneynast akTuBHOCTh. Mctounuk sHepruu ConHia u 3BE31.

3BE3MbI, UX OCHOBHBIC XapaKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHbIM KIACC — CBETUMOCTBY». 3BE3/bl IIABHOU
MOCJIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» JUIsl 3BE3]l TTIaBHOM MOCieI0BaTeIbHOCTH. BHYTpeHHee
crpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUSI O MPOUCXOXKACHUHM W 3Boftonmu CoyHLa U 3BE3. DTambl KU3HU
3BE3 L.

Mneunsii Ilyte — nHama Tamaktuka. Ilonoxxenue u aBwxkenue ConHna B ['amaktuke. Tumbl rajgakTHK.
Panuoranaktuku u kBa3apbl. UEpHbIE ABIPHI B ApaxX rajJaKTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa00mna. Pazoeranue ranaktuk. Teopust bonbmoro B3peiBa. PennkToBoe
W3ITy9CHHE.

MaciurabHast cTpykrypa Beenennoii. MeraraiakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

HaGmronenust 3Bé31HOr0 Heba HEBOOPY)KEHHBIM TJ1a30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX TPHIIOKEHUH ISt
OTIpeJIeIICHISI TIOJIOKEHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3auss CeBepHOTo NOMyIIapus 1
SIpPKUE 3BE3IBI.

HaGmonenus B Teaeckor JIyHbl, MIaHET, TYMaHHOCTEH M 3BE3AHBIX CKOILUICHUH.

Du3nyecKuii MNPaAaKTHKYM.



CriocoObl m3MepeHus GPU3NUECKUX BEIMYHMH C UCTIONb30BaHUEM aHAJIOTOBBIX U IM(POBBIX U3MEPUTEIBHBIX TPUOOPOB
U KOMITBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHTEIBbHBIE MOTPEIIHOCTH W3MEPEeHUH (U3UUECKUX
BeaMunH. OLeHKa TpaHull MOTrPeIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIEAOBAaHUN 3aBUCUMOCTEH (HU3NYECKUX BEITMYMH, MPOBEPKaA MPeII0KEHHBIX
runote3 (BBIOOp M3 pabOT, ONMUCAHHBIX B TEMATHYECKUX pasfenax «YUeHHMYECKHH HSKCIEePUMEHT, J1a0opaTopHbIE
paboThl, IPAKTUKYM).

Oodo0maroniee MOBTOPeHHE.

O0oOmieHne W cuCTeMaTH3alMs COICpKaHUS pas3aesioB Kypca «Mexanukay, «MojekymapHas ¢uzuka u
TEPMOJTUHAMUKAY, «INEKTpoJHHAMUKAY, «KoneOaHus u BOJIHBI, «OCHOBBI CTIEUAILHON TEOPUH OTHOCUTEILHOCTHY,
«KBanToBas ¢pusnkay, « ANeMEHTHl aCTPOHOMHHU M aCTPO(QU3NKI.

Ponb Qu3uKHM U aCTPOHOMUHU B IKOHOMUYECKOH, TEXHOIOTUYECKOM, COIMANBHON M ATUYECKOH cdepax AesTeNbHOCTH
4eJoBeKa, poJib U MECTO (PM3MKH U aCTPOHOMHUH B COBPEMEHHOW HAay4HOW KapTWHE MHUpA, 3HAUCHHE OMUCATEIbHOM,
CHUCTEMaTH3UPYIOIeH, OOBSICHUTENIbHONH W MPOTHOCTUYECKOW (YHKUMH (U3MYEeCKOW Teopuu, pojb (HU3NIECKOH
TEOpHH B POPMUPOBAHHUHU MPEACTABICHUA O (U3NIECKON KapTHHE MHUpa, MECTO (PU3NUECKON KapTHHBI MUPa B O0IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX TPEACTaBICHHUH O IPUPOJIE.

MesknpenMeTHbie CBSI3H.

N3ydenne kypca ¢usuku yriyOn€HHOro ypoBHs B 11 kjacce OCYIIECTBISETCS € Y4YETOM COJEpPKATEIbHBIX
MEXKITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuku, OMOIOTHH, XUMUH, TeoTpadpuu U TEXHOJIOTHU.

Mesicnpeomemusle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0008 HAYUHO20 NO3HAHUA: SBIICHWUE, HAYYHBIH (aKT,
TUNoTe3a, pu3nyeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOII0IeHHE, SKCIIEPUMEHT, MOACIHPOBAaHUE, MOJIEb, U3MEPCHUE,
MOTPEITHOCTH U3MEPEHUH, N3MepPHUTENbHBIC IPUOOPHI, HdpoBas maboparopusi.

Mamemamuka: peUIeHUEe CcHUCTEMbl ypaBHeHuH. Tpuronomerpudeckue (yHKUHMH: CHHYC, KOCHUHYC, TaHICHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M MX NMPOEKUUH HAa OCH KOOPAMHAT, CIIOKEHHE
BekTopoB. llponsBoaHeie >nemeHTapHbIX (pyHKIMHA. IIpu3HakM 1mogoOHst TPEYroJbHUKOB, ONpENEICHHE IUIOIAAN
WIOCKUX uryp u oobéma Ter.

Buonozus: snexrpryeckye sIBICHUS B XKUBOH NPUPOJE, KoyiebaTeNbHbIe IBUKECHUS B )KUBOW IPUPOJIE, SKOJIOTHIECKUE
PHUCKH TIPH MPOU3BOJICTBE 3JIEKTPOIHEPTUH, JIEKTPOMArHUTHOE 3arps3HEHHE OKPY)KaIOLIeH Cpelbl, YIbTPa3ByKOBas
JIMAarHOCTHKA B MEIUIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOH MPHUPOIE.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPHCTALIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30oBaHUs
KPHCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHATH3.

T'eozpaghua: MarHuTHBIEC IOJTIOCA 3€MIIH, 3aJIE)KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOH MOBEPXHOCTH, ceiicMorpad.
Texnonozun: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, OJJIEKTpOABUTaTeNb SkoOH, TreHepaTop
NEPEMEHHOT0 TOKA, WHAYKLHMOHHAs I€4b, JIMHUM 3JIEKTpOINepenad, 3JIEKTPOJBUIaTeNb, pagap, paJdoNpuEMHUK,
TEJIEBU30p, aHTeHHa, TeiedoH, CBY-neub, ynbTpa3sBykoBash OUATHOCTHKA B TEXHUKE, MPOCKIMOHHBIA ammapar,
BOJIOKOHHAS ONTHKA, COJHEYHas Oarapes, CIyTHUKOBBIC TPUEMHHUKH, SA€PHASI SHEPTETHKA U 3KOJIOTMUYECKUE acTIeKThI
€€ pa3sBUTHSL.

IINTAHUPYEMBIE PE3VYIJIBTATBI OCBOEHUA TIPOTPAMMBI 110 ®U3UKE HA YPOBHE CPEIAHEIO
OBLIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VIJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHS Y4eOHOTO Tpeamera «Du3uKay TOIKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh
00yJaronMxcsi PyKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH ITO3MIIMECH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpMEHTAIN{, TO3UTUBHBIX BHYTPEHHHUX YOEXIEHHH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSM POCCHHCKOTO
o01ecTBa, pacuupeHue JKH3HEHHOTO OIBITA U OIBITA ACSITETFHOCTH B TIPOIIECCe Pean3aiii OCHOBHBIX HAIPaBICHUHA
BOCTIMUTATENbHOM JIESTENIFHOCTH, B TOM YHCIIE B YaCTH:
rpa:kIaHCKOro BOCIIMTAHHUSA:
. c(hOpMHPOBAHHOCTH TPAKIAHCKON TO3UIIUN O0YYarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO WiIEHA
POCCHICKOTO 00IIIECTRA;



. NPUHATHE TPAIULHOHHBIX O0IEUYEIOBEYECKUX T'YMaHUCTHYECKUX U EMOKPAaTHUECKUX [ICHHOCTEH;
. TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPayKAaHCKOTO OOIECTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00pa30BaTEIbHON OpraHn3aliH;
. YMEHHE B3aMMOJICHICTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C UX (QYHKUUSMH WU
Ha3HaYCHUEM;
. TOTOBHOCTbH K TYMaHUTapPHOH U BOJIOHTEPCKOH JIESATEIBHOCTH.

NaTPUOTHYECKOT0 BOCIIMTAHUS:
. c(hOpMHPOBAHHOCTH POCCUHCKON TPasKAaHCKOW UICHTUYHOCTH, MATPUOTHU3MA;
. LEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTI)KEHHUSIM POCCHHCKUX YUYEHBIX B
o0macti (GU3HUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
. c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;
. CIOCOOHOCTh OILICHMBATh CHTYallMI0 M NPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCIIE B JESITEIBHOCTH YUEHOTO;
. 0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero.

3CTETHYECKOI0 BOCTUTAHUS:
. ACTETUYECKOE OTHOLICHUE K MUPY, BKIFOUasi 3CTETUKY HayYHOTO TBOPYECTBA, IPUCYIIETO (PU3NIECKON
HayKe.

TPY/10BOT0 BOCIIMTAHMA:
. MHTEpPEC K pa3IMYHbIM cdepamM NpoPecCHOHANBLHON [esTeTHbHOCTH, B TOM 4YHCIE CBS3aHHBIM C
(U3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieil mpodeccHun W pearTn30BBIBATH
COOCTBEHHBIC KU3HEHHBIE IIJIaHbI;
. TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA MPOTSKEHUU
BCEU KU3HHU.

JK0JIOTHYECKOr0 BOCIIUTAHUS:
. c(hOPMHUPOBAHHOCTH 3KOJOTMYECKOH KyJIbTYpPbI, OCO3HaHUE TJI00ATBHOIO XapakTepa SKOJOTHYECKUX
mpooIeM;
. IUIAHUPOBAaHUWE M OCYLIECTBICHUE JACHCTBUH B OKpY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS LeJei
YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBRA;
. pacuIMpeHre OMbITa JesITENbHOCTH SKOJIOTHUYECKON HAIlPaBICHHOCTH HA OCHOBE MMEIOIINXCSA 3HAHUN
o pusuke.

LIEHHOCTH HAYYHOI'0 NO3HAHMS:
. c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
¢bu3nUecKoi HayKu;
. OCO3HAHME IICHHOCTH Hay4YyHOH [eATeNbHOCTH, TOTOBHOCTb B TMpolecce H3y4YeHUs (GU3UKU
OCYILECTBIISTh MPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATENILHOCTh MHANBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbI€ TeiicTBUS
ba3oBble Joruyeckue aeiicTBus:
. CaMOCTOSTENHHO (hOPMYITUPOBATH U aKTyaJIM3UPOBATH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
. OTIPEIETIATH TSN AeSTEHHOCTH, 3371aBaTh TapaMeTPhl K KPUTEPUHU UX JOCTHKEHUS;
. BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBAEMbIX (PU3NUCCKUX SBICHUSX;
. pa3pabaTeiBaTh IUIAH pEIICHUS MPOOJeMBl C YYETOM aHaanu3a WMEIOMIMXCS MaTepHAIbHBIX U
HeMaTepUAIbHBIX PECYpPCOB;
. BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OIIEHWBATH COOTBETCTBHE PE3yJIbTATOB IIENISIM, OLIEHUBATh
PUCKH TIOCIEICTBUI e TEIbHOCTH;
. KOOPZMHHUPOBATH M BBIIOJHATH PabOTy B YCIOBHUAX PeajbHOTO, BUPTYAIHHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;
. Ppa3BHUBATh KPEATHUBHOE MBIIICHHUE [TPH PEIICHUH KU3HEHHBIX MPOOIIEM.



Ba3zoBrle ucciaenoBarenbcKue AeiicTBHUA:
. BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHSATHAMHU M METOIaMH (PU3MYECKOM HAYKH;
. BJIaJeTh HABBIKAMH Y4YeOHO-HCCIICAOBATEIHCKOH M TPOEKTHOH NEesATETBbHOCTH B 00IAacTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWCKY METOJOB pelleHHs 3a1ad (QHU3HYecKOro
coJiepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUS,;
. BIaAeTh BHUAAMH JACATENBHOCTH TI0 TMOJYYCHHIO HOBOI'O 3HAHUS, €ro HWHTEpIpeTalny,
npeo0pa3oBaHMIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYAIUAX, B TOM YUCIIE MIPU CO3JaHUU YUeOHBIX
MPOEKTOB B 007acTH (PU3HKH;
. BBISABIISITH NPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJU3UpOBAaTh 3a/Jady, BBIIBUTATh THIOTE3y €&
pelIeHNs], HAaXOOUTh apryMeHTHl Ul [OKa3aTelbCTBA CBOMX YTBEPXKICHMH, 3aJaBaTh HapaMeTpbl W
KPUTEPHU PEILICHHS;
. aHATM3UPOBATh TIONYYEHHbIE B XOJE peIlCHHs 3aJayll pe3yibTaTbl, KPUTHYECKH OLIEHHBATH HX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;
. CTaBHUTH M (POPMYyITHPOBATH COOCTBEHHEIC 3a/]a4i B 00pa30BaTEIIbHON ACATEILHOCTH, B TOM YHCIIE TIPH
W3yYeHUN QU3HKH;

. JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

. YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHYECKYIO 00JIaCTh )KU3HEACATEILHOCTH;
. YMETh HHTETPUPOBATH 3HAHUSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

. BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTb OPUTHHAIIBHBIE ITOAXObI U PEILEHUS;

. CTaBHUTH MPOOJIEMBI U 337a4ull, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.
PaGora ¢ nundopmanueii:
. BJIaJCTh HABBIKAMU NONy4eHHs HHGpopMauuu (U3HUECKOro COAEPIKAHHUSI U3 HCTOYHHUKOB PA3HBIX
THUIIOB, CAMOCTOSITENIFHO OCYIIECTBIIATh IMOMCK, aHAJIU3, CHCTEMATU3ALMI0 U HHTEPIPETalnio HH)OPMALIH
Pa3INYHBIX BUJIOB U QOPM IpEACTaBICHHUS;
. OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;
. UCIIOJIB30BaTh CpeICcTBAa HMHGOOPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTHM B pELICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHM3aLMOHHBIX 33a[a4 C COOMI0IeHHEM TPeOOBaHUI 3PrOHOMUKH,
TEXHUKM O€30IacHOCTH, THUIHEHBI, pPecypcocOepeKeHusl, MPaBOBBIX M JITHYECKHX HOPM, HOPM
WH(POPMAITMOHHOW O€301TaCHOCTH;
. CO3/1aBaTh TEKCThl (PU3UUECKOrO COAEP)KAHMS B pa3IWYHbIX (opMaTax ¢ Y4ETOM Ha3HAYECHUS
MH(OPMAIUH U LIEIEBOI ayTUTOPUH, BEIOMpasi ONTHMANIbHYIO (POpMY NPEACTABICHNS U BU3YAJIN3ALIH.
KoMMmyHuKaTHBHBIEC YHUBEpPCaJbHbIe YueOHbIe 1eiicTBUS:
. OCYILECTBIISTH OOIIEHUE Ha YpOKax (PM3UKH U BO BHEYPOUHOU IEATEIbHOCTH;
. pacro3HaBaTh NPEINOCHIIKH KOHQIMKTHBIX CUTYyalluil U CMST4aTh KOH(IUKTHI;
. pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
. MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBULyadbHOH paboThI;
. BBIOMPATh TEMAaTHKY U METOZbI COBMECTHBIX NEHCTBUM C YYETOM OOLIMX WHTEPECOB U BO3MOKHOCTEH
Ka)KI0T0 4JieHa KOJUIEKTHBA;
. MIPUHAMATh LIETH COBMECTHOM JESITENBbHOCTH, OpPraHU30BbIBATh U KOOPAWHUPOBATH AEHCTBHS MO €€
JIOCTHKEHHIO: COCTABJISTh IUIaH JIEHCTBHM, pacHpeesiTh PO C YIETOM MHEHHH YYaCTHHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;
. OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXJOT0 yYaCTHHKA KOMaHIBl B OOIIMI pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;
. MpeJIaraTh HOBBIE MPOEKTHI, OIIEHWBAThH WJIEU C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHIECKOI
3HAYUMOCTH;
. OCYIIECTBIATh ITO3UTHBHOE CTPAaTETHYECKOE IIOBEICHHE B DPA3NIMYHBIX CHUTYalUsX, IPOSBIISTH
TBOPYECTBO ¥ BOOOpa)keHHUE, ObITh HHULUATHBHBIM.
PerynasiTuBHbIe yHHBepcaibHbIe yUeOHbIe AeiicTBHA
Camoopranuzanus:



. CaMOCTOSITENILHO OCYILECTBISTh MO3HABATEIbHYIO JCSITENbHOCTh B 00JacTH (YU3UKU U acCTPOHOMMH,
BBISBIISITH TPOOJIEMBI, CTABUTH U (OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;
. CaMOCTOSTENIBHO COCTABIIATH IIIaH PELICHUs PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJIHEHUS
MPaKTUIECKOH PabOTHI C yUETOM UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTCHUH;
. JlaBaTh OLIEHKY HOBBIM CUTYALMsIM;
. pacumpsTh paMKU Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;
. JeNaTh OCO3HAHHBINM BBIOOD, apIryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHHE;
. OLICHUBATh NPUOOPETEHHBIN OIIBIT;
. CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO SPYIUINHU B 0071aCTH (PU3HKH, TTOCTOSHHO MOBBIIATH
CBOI1 00pa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIBHBIN HHTEJIJIEKT:
. JlaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEIAM;
. BJIQJICTh HAaBBIKAMH I[TO3HABATEJIBHOW pE(IEKCHH KaK OCO3HAHUSA COBEPIIAEMBIX JCUCTBUH WU
MBICJIUTEJILHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;
. WCIIOJIb30BaTh MPUEMBI peIIEKCHH AJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

. IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIBTATOB ACITEIBHOCTH;
. MIPUHIMATh ce0s, MIOHMUMasi CBOM HEJJOCTATKU M TOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIbTATOB ACSITEIBHOCTH;

. IpU3HAaBaTh CBOE MPABO U MPABO IPYTUX Ha OIIUOKH.
B mpornecce nocTmkeHUs TMYHOCTHBIX PE3yJIBTATOB OCBOSHHS IPOTPaMMBI IO (PU3UKE ISl yPOBHS CPEAHETO OOLIEro
oOpazoBaHMsg y  OOydalOIIMXCA  COBEPILEHCTBYETCS.  3MOLMOHANBHBIA  MHTEIEKT,  [PEIHOJaratouiui
c(hOpMHPOBAHHOCTb:
. CaMOCO3HAHMs, BKIIIOYAIOIIEr0 CHOCOOHOCTH IMOHMMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaIlpaBJICHUsI Pa3BUTUSI COOCTBEHHOM AMOLIMOHATILHOM c(epbl, ObITH YBEPEHHBIM B ce0€;
. CaMOPETyJINPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPHUHAMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh alallTUPOBATHCA K SMOLMOHAIBHBIM U3MEHEHUSIM M IIPOSIBIATE THOKOCTh, OBITh
OTKPBITHIM HOBOMY;;
. BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOLICH CTpeMJIEHHE K AOCTIKECHHUIO LIEJIM W YCIEXY, ONTHMH3M,
WHHULIMATHUBHOCTh, YMEHHUE JEHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEIH;
. HMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAJIBHOE COCTOSHUE APYTHX, YUUTHIBATh €r0
IIPY OCYLIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHMIO;
. COLMANIbHBIX HABBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C APYTMMH JIIOJbMH,
3a00TUTHCSA, IPOSBIISITH UHTEPEC U Pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3VJIbTATHI

K xonny oOydenuss B 10 knacce mpenMeTHBIE pE3yJbTaTbl Ha YriIyOJNEHHOM YPOBHE MOJDKHBI OTpakaTbh
c(hOpMHPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:
. NOHUMATh PONb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, 3KOJOTMYECKOM, COLMAILHOW U
3TUYECKOH chepax AesiTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3HMKH B COBPEMEHHOM HAYYHOU KapTHHE MUDA,
3HaYCHUE ONMCATENbHOM, CHCTEMAaTU3UpYyIOleH, OOBICHUTENbHOH W NPOTHOCTHYECKOH (QYyHKIMHA
¢du3nUecKoil TEOPHH — MEXaHUKH, MOJIEKYJIAPHON (DPU3MKK U TEPMOAWHAMUKH, POJIb (PU3MYECKON TEOPHUHU B
(bopMHPOBaHNH NPEACTaBICHHN O (PU3NIECKON KapTUHE MHUPA;
. pa3nuyath YCIOBUS TNPHUMEHHUMOCTH MoJened (U3WYeCKHX Tel W TPOLECCOB  (SABICHUMN):
MHepLHajbHas cHUCTeMa OTcu€Ta, aOCOMIOTHO TBEPAOE TeNo, MaTepualbHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHHE, cBOOOJHOE MajeHue, aOCOMIOTHO ympyras Aedopmarus, adCONIOTHO ymnpyroe u abCOIIOTHO
HEYNPYyroe CTOJIKHOBEHHsI, MOJIENH Ia3a, JKUIKOCTU U TBEPAOTo (KPUCTAUTMIECKOT0) Tea, HAeaJbHbIH ras,
TOYEYHBIH 3aps]l, OHHOPOJHOE IEKTPUUECKOE MTOJIE;



. pasnuyath ycinoBus (TpaHHLBL, 00JacTH) TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIHI
xapakTep QpyHIaMEeHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIb30BaHHS YaCTHBIX 3aKOHOB;

. aHAJTM3UPOBATh U OOBSACHITH MEXaHUYECKUE MPOLECCH U SIBICHHS, UCIOIb3Ysl OCHOBHBIE MOJOKEHUS
M 3aKOHBI MEXaHWKH (OTHOCHTENBHOCTh MEXaHWYECKOTO JIBM)KCHHUS, (OpMynbl KHHEMAaTHUKU
PaBHOYCKOPEHHOTO JBIKEHUS, TNpeoOpazoBaHusi [ammiess IIs CKOPOCTH W TEPEeMEIlEHHs, 3aKOHBI
HeroToHa, mpHHLIMIT OTHOCHTENBHOCTH ['amuies, 3aKOH BCEMHPHOTO TATOTEHHs, 3aKOHBI COXpPaHEHMS
UMITYJIbCa U MEXaHUYECKOH SHEPTHH, CBSA3b PAa0OTHI CHUIIBI C U3MEHEHHEM MEXaHHYEeCKOH SHEPTHH, YCIOBUS
paBHOBecHsl TBEPAOTO Teja), MPH 3TOM HCIOJB30BaTh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBUSl PUMEHUMOCTH (H3MUYECKMX 3aKOHOB: IpeoOpazoBaHuil [ amuiesi, BTOPOrO U TPETHETO 3aKOHOB
HeroToHa, 3aKOHOB COXpaHEHH UMITYJIbCa U MEXaHWYECKOW IHEPTUH, 3aKOHA BCEMUPHOT'O TSATOTEHHUS;

. aHATM3UPOBATh M OOBSICHATH TEIUIOBBIC TIPOLIECCHI H SIBJICHUS, UCIIOIB3Ysl OCHOBHBIC TOJ0KeHUsI MKT
M 3aKOHBl MOJICKYJSIpPHOW (D)M3WKKM U TEPMOAMHAMHKH (CBSI3b JABJICHUS HJCAbHOTO Taza cO CpeAaHei
KMHETUYECKON BSHEprueil TerIoBOro MABIKEHUS W KOHILIEHTpalWeH ero MOJeKyJ, CBA3b TeMIlepaTypbl
BEIIeCTBA CO CpeAHEeW KHHETUYEeCKOW JHepruei TEIUIOBOro JBW)KEHHS €ro 4YacTHll, CBS3b JaBJIECHUS
UJCATHHOTO Ta3a ¢ KOHIICHTpaluel MOJIEKYJ M €r0 TeMIiepaTypoil, ypaBHeHue MenneneeBa—Knamneiipona,
MEPBBIA 3aKOH TEPMOJMHAMHUKHM, 3aKOH COXpPAaHEHHs OSHEpPrud B TEIUIOBBIX IIpolleccax), MpU 3STOM
WCIIOJIb30BaTh MAaTEMaTHYeCKOE BBbIpAa)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHUMOCTH YPaBHEHHUA
MenneneeBa—Kiamneiipona;

. AQHAJIM3UPOBATh M OOBACHATH IIEKTPHUUECKUE SIBIICHUS, UCTIOIb3Ys] OCHOBHBIE MOJOKEHHUS M 3aKOHBI
3JEKTPOJAMHAMUKY (3aKOH COXpaHEHMs JJIEKTPUYECKOro 3apsaa, 3akoH KyloHa, MOTEHUIMANbHOCTb
3JIEKTPOCTATHUYECKOTO MOJISl, MPUHLMI CYNEPHO3ULUH AIECKTPUUECKUX TIONEH, IPU 3TOM yKa3bIBasi yCIOBUS
NpUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTHYeCKd Ba)KHbIE COOTHOLIEHHMS: 3aKOHbI OMa ISl ydacTKa
LEeNH | JUIS 3aMKHYTOU AIIEKTPUYeCcKoi memnu, 3akoH [[xoyns—Jlenna, npasuna Kupxroda, 3akonst @apages
IUTS DIICKTPOJTU3);

. ONKCHIBATh (PU3MYECKUE NPOLECCHl W SBJIECHHUS, WCIOJb3YSl BEJIWYMHBL IEPEMEIIEHHE, CKOPOCTb,
YCKOpPEHHUE, UMIIYJIbC TeJda M CHUCTEMBI Tell, CUiia, MOMEHT CHJIbI, JaBJICHHE, [MOTEHLIMAJIbHAS SHEPIHS,
KUHETHYeCKash SHEPrusi, MEXaHHYeCcKasi SHEprus, padoTa CUIbl, LEHTPOCTPEMHUTEIBHOE YCKOpEHHE, CHiia
TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHS, MOILIHOCTh, SHEPrus B3auMOJeHCTBUS Tena ¢ 3eMiéil BOIM3u e€
MOBEPXHOCTH, SHEPTHs YIpPyroi nedopMauny Mpy>KuHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAS TEMIIEpaTypa
Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTHUsl HIEaIbHOTO OJHOATOMHOI'O Ta3a, paboTa uiealbHOro
rasa, OTHOCUTENbHAs BIaXKHOCTh Bo3ayxa, KII/l maeanbHOro TEIIOBOrO ABHUTATElNs; JEKTPUUYECKOE MOJIe,
HaNpsHDKEHHOCTD JIEKTPUUYECKOTO MO, HAIPSHKEHHOCTD T0JISL TOYEYHOT0 3apsiia Wil 3apsKeHHOTO 11apa B
BakyyMe€ M B JUAJEKTPUKE, IOTEHLUHMANl 3JIEKTPOCTATHYECKOrO IO, PAa3HOCTb IIOTCHLUAJIOB,
UIEKTPOJBIKYIIAsl CHJIA, CHJIa TOKA, HANpPsDKEHUE, MOIIHOCTh TOKA, IEKTpUUecKas €MKOCTh IIIOCKOTIO
KOHJIEHCAaTOpa, CONPOTHUBIEHHE YYacTKa LEMNU C IOCIENOBAaTENbHBIM M Mapajule]bHbIM COEIUHEHHEM
PE3UCTOPOB, FHEPTHS WEKTPUUECKOTO MOJIsI KOHAEHCATOpPa;

. OOBSICHAT OCOOCHHOCTH MPOTEKaHUS (U3MUYECKHX SBICHUH: MEXaHWYECKOE IBIKEHHE, TEIIOBOE
JIBIDKEHHE YacTHUIl BELIECTBAa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKEHHUE, TU(QY3us, HCHapeHHe,
KHWIIEHUE W KOHJCHCAIUs, MJIaBICHNE M KPUCTAJIN3alMsl, HAlPaBIECHHOCTh TEIJIONEPEau, dIEKTPU3aLHs
T€J, SKBUMTOTEHIINAIBHOCTH MTOBEPXHOCTH 3apSHKEHHOTO TIPOBOTHUKA;

. MPOBOJIUTH UCCIIEIOBAHNE 3aBUCHMOCTH OJJTHON (DM3MUECKON BEJIMYHHBI OT JIPYTOH C UCTIONB30BaHHEM
MpSIMBIX HM3MEpPEHUi, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yNbTaThl IMOIYIEHHOU
3aBHCUMOCTH (PU3UYECKUX BEIWYHMH B BHJIE TPAQUKOB ¢ yUETOM aOCONIOTHBIX MOTPENIHOCTEH N3MEpeHUit,
JIenaTh BBIBOJBI IO PE3YyIbTaTaM HCCIIEOBaHNUS;

. IPOBOJUTH KOCBEHHBIC N3MEPEHUS (PU3NUECKUX BEJIMYMH, NIPU 3TOM BHIOMpATh ONTUMAIBHBIH METOX
U3MEpPEeHMs], OLIEHUBATh A0COMIOTHBIE U OTHOCUTEIIbHBIE [IOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIL;

. IPOBOJUTH OIBITHI 10 IPOBEPKE IPEATIOKEHHONW TI'MIIOTE3bl: IJIAHWPOBAaTh JKCIEPUMEHT, cOOMpaTh
SKCHEPUMEHTAIBPHYIO YCTaHOBKY, aHAJU3UPOBATH IIOJY4YEHHBIE PE3yJbTaThl U JENaTh BHIBOJ O CTaTyce
MPEJJI0KEHHOM TUIOTE3bI;



. coOmoaTh MpaBuia 0€30MacHOTO TpyAa NpU TPOBEICHWM HCCIEJOBAaHUH B paMKax Y4eOHOTO
9KCIEPUMEHTA, MPAKTUKYMa H Y4eOHO-UCCIIEA0BATENbCKOM 1 MPOEKTHON AEATENFHOCTH C UCIOIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

. pemath pacyéTHbIe 3afaddl C SBHO 3aJlaHHOM M HESABHO 3aJaHHOM (u3MYEeCKOl Mojesblo: Ha
OCHOBAaHWHU aHaJIHM3a YCIOBUS OOOCHOBBIBaTH BHIOOp (DPM3MUECKOW MOJIENW, OTBedaromel TpeOoBaHMsIM
3a7ayd, NPUMEHATH (OPMYIIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (DU3WYECKUX TEOpuil NpHu
WCTIOJIb30BaHUM MAaTEeMaTHYECKMX METOJOB pEHICHUs 3afad, MNPOBOAWTH pacu€Thl Ha OCHOBaHUHU
UMCIOIIUXCSl JTAaHHBIX, aHAU3UPOBATh PE3yJAbTaThl M KOPPEKTHPOBATh METOABI PEIICHHS C YYETOM
MOJY4YEeHHBIX PE3YNbTaTOB;

. pemarh KadyecTBEHHbIC 3a]auu, TpeOyIoLIre MPUMEHEHHUs 3HaHUH U3 pa3HBIX pa3fesioB Kypca QpHU3HKH,
a TaKKe WHTErpallMd 3HAaHUM M3 JPYruxX TMPEeIMETOB €CTECTBEHHO-HAYYHOTO LIMKJA: BBICTPauBaTh
JIOTHYECKYIO IIETIOYKY PacCyKICHUH C OMOpOil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hHU3NYecKue
SIBJICHUS;

. HUCIIOJIB30BaTh TCOPETUYCCKUC 3HaHUA JJIsL 00bsACHEHHS OCHOBHBIX MMPUHOUIIOB pa6OTLI
N3MCPUTECIIbHBIX HpI/I60pOB, TEXHHUYCCKHUX yCTpOﬁCTB 1 TCXHOJOTUYECKHUX MTPOLECCOB;

. NPUBOJIUTH MPUMEPHI BKIIAJa POCCHMCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

. AHAJIM3UPOBATL U OLICHUBATL IMOCJICACTBUA OBITOBOH U HpOH?:BOI[CTBCHHOﬁ JACATCIBHOCTH YCJIOBCKA,
CBSI3aHHOH ¢ (PU3MYECKMMH TPOIECCaMH, C IMO3MIUH HKOJOTHMUECKON O€30MacHOCTH, MPEACTaBICHUH O
palroOHaTBHOM MPUPOJAONONIB30BAHUN, a TaKKe pa3yMHOM HCIOJIb30BAHUM JOCTIDKCHHH HAayKH U
TEXHOJIOTHH AJIs1 JAJIbHEHUIIEro pa3BUTHs YeJIOBEUECKOro 00IIeCTBa;

. MPUMEHATh pa3jMYHBIE CIOCOOBI Ppa0oThl C WHGOpMAnMer (U3NIECKOTO COAECPKAHUA C
MCIIOJIb30BaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOIWH, MPH 3TOM HCIIOJIb30BaTh COBPEMEHHBIE
MHQOPMALMOHHBIE TEXHOJOTMU JUIsl TIOWCKA, NEepepabOTKH W MpenbsBIeHHA Y4eOHOH M HaydHO-
NoIyJsipHOH  MH(OpManMu, CTPYKTYPUPOBAaHHS W HMHTEpIpeTanud HHGOpMauuu, IOJYyYeHHOW U3
PasINYHBIX HMCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATh IMOJIY4YaeMyl0 HWHPOpPMALUI0 M OICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCSI 3HAHHUMH, TAaK M HA OCHOBE aHAIN3a UCTOUYHHNKA HH(POPMALIUHY;

. NPOSIBIISATH OPraHU3aLMOHHBIE U TO3HABATEIbHBIE YMEHUSI CAMOCTOSTEIBHOTO NMPHOOPETEHUS] HOBBIX
3HaHUH B IPOLIECCE BHIMOIHEHUS POEKTHBIX U Y4eOHO-HCCIIe0BATEIbCKUX paldoT;

. paboTaTh B IpyIe C UCIOJHEHWEM Pa3IMUHBIX COLMAJIbHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIBL,
palMOHANIBHO PACHPEAETATh IEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJIeKBaTHO OLICHWBATh BKJIA[
Ka)JI0T0 U3 YYaCTHUKOB TPYIIIbI B PELICHUE pacCMaTpUBaeMOi poOIeMbl;

. NPOSIBIISATH MOTUBALMIO K Oyaymieil mpodecCHOHANIBHON AEATENbHOCTH 0 CIIEHUAIbHOCTSIM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

K xonnmy oOydenuss B 11 Kknacce mpenMeTHBIE PE3yJbTaTbl Ha YrIIyOJNEHHOM YPOBHE MOJDKHBI OTpakaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:
. NOHUMATh POJb (U3UKH B SKOHOMHUYECKOH, TEXHOJIOTMYECKOW, COIMAIBbHOW M 3THYECKOW cdepax
JeSITeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3HKH B COBPEMEHHOW HAYYHOH KapTHHE MHPA, POJIb aCTPOHOMUH
B MPAKTHUYECKOH MAEATENBHOCTH 4YEJIOBEKAa W JAJbHEMIIEM HayYHO-TEXHHYECKOM pa3BUTHH, 3HAUYEHHE
OMHMcaTeIbHOM, CHCTEMAaTU3UPYIOLIEH, O0BSICHUTEBHON U IPOTHOCTHYECKOH (PyHKIMI (HPU3NUECKOH TeOprun
— DIIEKTPOJAWHAMHUKH, CIEUUATBHOW TEOPHUH OTHOCHUTEIBHOCTH, KBAHTOBOW (DM3MKH, pONb (U3NUECKON
TeopuH B (OPMHUPOBAHUH MPEACTABICHUN 0 PU3NUECKOI KapTHHE MHUpPa, MeCTO (PU3NUECKOI KapTHHBI MUPa
B O0ILIEM psi/Ty COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O TIPUPOIE;
. pa3nuyath YCIOBHS MPUMEHUMOCTH MoJiesiel (U3NYecKrX Tell M MPOLECcCOB (SBJICHUI): OOJHOPOAHOE
JNEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE IOJISl, TAPMOHUYECKHE KOJIeOaHusl, MaTeMaTHIECKUH MasiTHHUK,
UCaNbHBIA TPYKUHHBIA MasTHUK, TADMOHUYECKHE BOJHBI, MJCaJbHBIA KOJIeOaTeNbHBIH KOHTYpP, TOHKas
JIMH3a, MOZIETIEN aToMa, aTOMHOTO s7jpa ¥ KBAHTOBOI MOJIENH CBETA;
. pasnuyath ycinoBus (FpaHHLBL, 00JacTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TIOHUMATh BCEOOLIHIA
xapakTep (pyHIaMEeHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh UCIIOJIb30BaHHS YaCTHBIX 3aKOHOB;



. aHATM3UPOBATh U OOBSACHATH DJEKTPOMATHUTHBIE MPOLECCHl W SIBICHHS, HCIOJIb3Ys OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI 3MEKTPOAMHAMHUKH U CIIEIHAIbHOW TEOPUH OTHOCHTENBHOCTH (3aKOH COXpaHCHHUS
3NEKTPUYECKOTO 3apsiia, cuia Amiepa, cuia JlopeHna, 3aKOH B3IIEKTPOMArHUTHON WHIYKIIMW, TPaBUIO
Jlenua, cBa3p D/1C caMOMHIYKLINH B 3JIEMEHTE NEKTPUIECKOM e CO CKOPOCThIO U3MEHEHHUS CHITBI TOKA,
MOCTYJATHI CHICHIHALHON TEOPUH OTHOCUTENILHOCTH DHHINTEHHA);

. aHATM3UPOBATh M OOBACHATH KBAHTOBBIC MPOLECCHl M SIBJICHUS, UCIOJIB3Ys MOJO0KEHUS KBAaHTOBON
¢u3uku (ypaBHeHue OiiHmTeiiHa ans QoTosddekra, mepBblii M BTOpoil moctynatbl bopa, mpuHUUN
COOTHOILIEHHUs HeompenenéHnocteil ['eiizenOepra, 3aKOHBI COXpaHEHHS 3apsA0BOIO U MAacCOBOTO 4YHced U
SHEPIUU B AJEPHBIX PEAKLMX, 3aKOH PaJAHOaKTUBHOTO paciaia);

. OMHUCHIBaTh (DUBHMYECKHE TMPOLeCcChl W SBJICHMS, HWCHONB3YS BEJIMYUHBL  HANPSHKEHHOCTH
3NEKTPUYECKOTO TOJIS, HOTCHIHAI AIIEKTPOCTATHYECKOTO T0JIs, PA3HOCTh TOTCHIIUAIIOB, AIIEKTPOABMKYILASL
CHUJIa, MHIYKINS MarHUTHOTO TOJISl, MATHUTHBIN MOTOK, cujia AMIIepa, HHAYKTHBHOCTD, SJIEKTPOIBMKYILAS
CHJIa CAMOMHJYKIIMH, SHEPTHsl MATHUTHOTO TIOJISI TPOBOAHUKA C TOKOM, PEISATUBUCTCKUN UMITYIIBC, TIOJTHAS
SHEPTHUsl, JHEPTHUS TIOKOSI CBOOOTHON YaCTHIIBI, SHEPTHUS M UMITYJILC (JOTOHA, MACCOBOE YHCIIO U 3apsi spa,
SHEPTHUs CBSI3M SPa;

. OOBSICHAT, OCOOCHHOCTH TPOTEKaHHWA (PUIMUSCKUX SBICHUN: AIEKTPOMAarHUTHAs WHIYKIHS,
CaMOMHIYKIINsI, pe30HAHC, MHTEp(EepeHIHs BOJIH, TUPPpaKIHs, AUCTIEPCHs], IOJTHOE BHYTPEHHEE OTPaKEHHE,
¢doroanextpuueckuii dpdext (hotoaddekt), anbha- u Oera-pacnaabl sAAep, TaMMa-H3Iy4YeHUE sIeEp,
(u3nyUecKue MPUHIMIIEI CIEKTPAILHOTO aHANK3a U PaboTHI J1a3epa;

. OMpPEACIIATL HAIIPABJICHUEC UHAYKIHWUN MAarouTHOr'O IOJISA IMPOBOJHHUKA C TOKOM, CHUJIbI AMHepa 1 CUJIIBI
JlopeHua;

. CTPOUTH H300paKEHHE, CO3[4aBaeMOE IJIOCKUM 3€pKajoM, TOHKOW JIMH30H, M PacCUMTHIBATH €ro
XapaKTepUCTUKY;

. MPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TIOHSATHS, TEOPHH W 3aKOHBI JUIA aHAW3a U
0oOBsiCHEHHST (PU3MYECKUX TPOILECCOB, TMPOUCXOAANIMX B 3BE3MAaX, B 3BE3MHBIX CHCTEMaX, B
MEXTATaKTHYECKOU Cpe/ie; IBIKEHI HeOSCHBIX Tell, SBOFOINH 3BE3/1 U BeeneHHoi;

. MPOBOJIUTH HCCJEIOBAaHUE 3aBUCHUMOCTEH (M3WYECKHX BEIUYMH C MCIIONB30BAHUEM TMPSIMBIX
W3MEPEeHHI, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJIbTATHl MOJYYSHHON 3aBHUCHMOCTH
(M3MYECKUX BEIMYWH B BHJIC TPAPUKOB C YIETOM aOCOIMIOTHBIX MTOTPEITHOCTEN H3MEPEHUH, IENaTh BHIBOIBI
0 pe3yJbTaTaM HUCCIIEIOBAHNS;

. MPOBOJIUTH KOCBEHHBIE M3MEpPEHU (PU3NIECKUX BEIMYHH, TP 3TOM BBIOMPATH ONTHMAIBHBIA METOJ]
M3MEPEeHHsI, OIIEHNBAThH a0COIOTHBIE U OTHOCHUTENBHBIE MTOTPEITHOCTH MPSMBIX M KOCBEHHBIX N3MEPEHUH;

. MPOBOJIUTH OTBITHI 10 TIPOBEPKE MPEAJIOKEHHOW TUIOTE3bI: TUIAHUPOBATH IKCIEPUMEHT, COOHMPATh
9KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJM3HPOBATh IOJIYYEHHBIE PE3yNbTaThl M JAENaTh BBIBOJ O CTaTyce
MPeI0KEHHON TUIIOTE3bI;

. ONMCHIBAaTh METO/IbI ITOJTyUYEHHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHMI;

. coOmoarhk mpaBuia 0E30IacHOrO TpyAa NpU HPOBEJCHWM HCCICIOBaHUN B paMKax y4eOHOro
9KCTIIEPUMEHTA, MIPAKTUKyMa U y4yeOHO-MCCIIeI0BATEIILCKON U MTPOSKTHOM NIESTETILHOCTU C UCTIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

. pemats pacu€THBIE 3aJadd C ABHO 3aJaHHOW W HESBHO 33JaHHON (U3NYECKOW MOJETBIO: Ha
OCHOBAaHWHW aHajM3a YCIOBHS BBIOMpATh (U3MYECKUE MOJEIH, OTBEYarolpe TPeOOBaHUSAM 3aJ1a4H,
NPUMEHSTh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (U3UYECKUX TEOPHU MPH HCIIOIB30BAHUT
MaTeMaTHYeCKUX METOJIOB PEIIeHHs 3a/ad, MPOBOAWTH PAcUEThl HA OCHOBAHHHM HMEIONIUXCA TaHHBIX,
aHAIM3UPOBATh PE3YJIbTATHl K KOPPEKTUPOBATH METOBI PEIICHHUS C YIETOM MOYIEHHBIX PE3yJIbTaTOB;

. pemarh KauyecTBEHHBIC 3a/1auu, TPeOyIolre MPUMEHEHUs 3HAHWH U3 pa3HBIX pa3ziesioB Kypca QpH3HKH,
a TakKe WHTeTpaluyd 3HAHWA W3 APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBAThH
JIOTHYECKYIO IENOYKY PacCyXIACHHH C OMOpoil Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NIECKUE
SIBIICHUS;

. WCIIONB30BaTh TEOPETHYECKHE 3HAHUS JJs OOBSICHEHHUS OCHOBHBIX TPHHIMIIOB  PadOTHI
M3MEPHUTEIHHBIX MPHOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOIOTHYECKUX MPOIECCOB;



. NPUBOIUTH TPUMEPHI BKIIAJa POCCHUICKMX W 3apyOCKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHEC HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

. AHATU3UPOBATh U OIICHUBATH MOCJCACTBHS OBITOBOM M MPOM3BOJCTBCHHOW MESATEIBHOCTH YEIOBEKa,
CBA3aHHON ¢ (PU3MUYCCKUMH MPOIECCAMH, C IMO3MIUN SKOJOTHUECKONW OE30MacHOCTH, MPEACTABICHUN O
palMOHATBHOM MPUPOIONOIB30BAHUN, a TaK)KE pa3yMHOM WCIOJB30BAHUM JOCTIDKCHHH HAyKH U
TEXHOJIOTHH /IS TATbHEHIIIET0 Pa3BUTHS YEJIOBEYECKOTO O0IIIEeCTRa,

. NPUMEHSATh pa3NindHble CrIocoObl  paboTel ¢  HH(pOpManuedl (UIUUECKOr0 COAEPNKAHUA C
HCIIOIb30BaHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE
HHPOPMAITMOHHBIC TEXHOJIOTMH JUIsl TOWUCKA, MNEepepabOTKH W MPEIbSBICHUS Y4eOHOH W HaydHO-
MOMyJIspHON  MH(OpPMAIMK, CTPYKTYPUPOBAHHMS W HHTEpHpeTanud WHOOpMAIUK, MTOJYyYCHHOW U3
PasIMYHBIX HCTOYHMKOB, KPUTHUYECKH aHAIM3UPOBATH IMMOJAYYaeMYyI0 HH(POPMAIIMIO ¥ OIICHHUBATh &
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIMXCSI 3HAHHMA, TAK U Ha OCHOBE aHAIN3a HCTOYHUKA HH(POPMAITUH;

. MPOSIBIIATE OPraHM3aIMOHHBIE U TO3HABATEIBHBIE YMEHUS CAMOCTOSTEIBHOTO MPHOOPETEHUS HOBBIX
3HAHWI B IPOIIECCE BHITOJHEHMS MPOEKTHRIX U YUeOHO-HUCCIIEA0BATEIBCKHUX paboT;

e  paboTaTh B TPYyIIE ¢ MCIOJIHEHHUEM Pa3IMYHBIX CONMAIBHBIX POJICH, IMIIaHUPOBATh pabOTy TPYIIIEI,
palMOHATBHO PACHPEAETSITh AEATSILHOCTh B HECTAHAAPTHBIX CHUTYAlMSAX, aJcKBATHO OIICHHWBATh BKJIA[T
KaXX/IOTO U3 YIaCTHUKOB TPYIIIBI B PELICHUE PACCMATPHUBAEMOM MTPOOIEMBI;

. MPOSIBIIATE MOTHBAIIMIO K Oyaymieit mpoecCHOHANBHON AEATEILHOCTH IO CIIECIHATBHOCTIM (BU3HKO-
TEXHHYECKOTO MPOGHUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHue pa3iesoB U TeM NPOrpaMMbl Kourpoabnsie  ITpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. HAYUHBIN METO/I IO3HAHMS ITIPUPO/IbI
N bubnuorexa [TOK
11 HayunsIit MeTO TO3HAHUS TIPUPOIBI 6 https://m.edsoo.ru/fL6b68d7
Hroro mo paznmery 6
Pazgen 2. MEXAHHUKA
bubaunoreka [JOK
21 | Kunewaria 10 ! https://m.edsoo.ru/f16b68d7
bubamorexa [JOK
22 | Numawia 10 https://m.edsoo.ru/f16b68d7
.. bubarorexa [JOK
23 Cratiia TBEpROrO TR > . https://m.edsoo.ru/f16b68d7
bubanorexa [TOK
24 3aKOHBI COXpAaHCHUS B MEXaHHUKE 10 1 https://m.edso.ru/fL6h68d7
Hroro mo pazueny 35
Pazgexn 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
N bubaunoreka [JOK
3.1 OCHOBBI MOJICKYISIPHOKHHETHIECKO TEOPHU 15 1 https://m.edsoo.ru/fL6b68d7
Bbubnuoreka [IOK
3.2 Tepmoanaamuka. TernoBble MaTUHBI 20 1 https://m.edsoo.ru/fLeb68d7
ArperaTHble cocTosiHUS BemecTBa. Da3oBbie Bbubnuoreka [IOK
3.3 14 1
epexo/Ibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznea 4. JJJEKTPOAUHAMUKA
41 DNeKTpUIecKoe moje 24 1 Bubnmorexa IIOK
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N N Bbubnnorexa [JOK
4.2 IToCTOSTHHBIH AIIEKTPUICCKHIA TOK 24 https://m.edsoo.ru/fL6b68d7
bubaunorexa [JOK
4.3 ToKwu B pasHHHEIX cpesiax 6 https://m.edso00.ru/f16b68d7
HUroro mo paznmery 54
Pa3nen 5. DUSHUYECKHUHN TPAKTUKYM
. bubnuorexa [TOK
51 PH3HHICCKHH MpaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
HWroro mo pazneny 16
bubanorexka [JOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16
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11 KJIACC

KoJnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aeioB U TeM (uu¢posbie)
KonTpoabsHsbie IIpakTHuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOOANHAMUMKA
Bbubnnorexa [JOK
11 M 14
artiTHoe HoJe https://m.eds00.ru/39859ef1
bubaroreka [JOK
1.2 1 1
DUICKTPOMATHHTHAS HHAYKIHA 3 https://m.eds00.ru/39859ef1

Hroro no pazueny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 Mexannyeckue KojieOaHus 10 E:,i?;lrzfdiig r(j/lggssgefl

2.2 DJIeKTpOMAarHuTHEIE KOJIeOaHHs 15 Eggﬁfﬁg r(l?/l?fggsgefl

2.3 MexaHuuecKHe 1 JIEKTPOMArHUTHBIE BOJHBI 10 1 ftlflij:];;fdiif r(a/1§985gef1

2.4 Onrruxa 25 ! ft?ri?;;?:diigrgll?fQBSgefl
Hroro mo paznmery 60

Pazgen 3. OCHOBbI CHELIUAJIBHOM TEOPUA OTHOCUTEJABHOCTH

bubarorexa [TOK

A1 T 1
3 Ocroer CTO > https://m.edsoo0.ru/39859ef1

Hroro no pazueny 5

Pasznen 4. KBAHTOBASI ®PU3UKA

4.1 KopmyckyJspHO-BOIHOBOW Tyain3m 15 Bubmmorexa [IOK
. PP v https://m.edso0.ru/39859¢f1
4.2 du3nka aToma 5 bubmmorexa [IOK

https://m.edsoo.ru/39859ef1
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43 ®u3KKa AaTOMHOTO S/Ipa M SIEMEHTaPHbIX
' YacTHUIL

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

Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

Bbubnnorexa [JOK
51 DJeMeHTHI aCTPOHOMUH U acTPO(PHU3UKH 12 https://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUSMUYECKHUI MPAKTUKYM
. bubnuoreka [TOK
6.1 DUSHHICCKIH NPAKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo paznmery 16
Paznea 7. OBOBINAIOIIEE IOBTOPEHUE
Cucremaruszanus 1 00001IeHIe
MIPEIMETHOTO COJAEPKAHUSA U OMBITA bubnunorexa [JOK
7.1 . 15
NeSITeIPHOCTH, IIPUOOPETEHHOTO TIPH https://m.edso0.ru/39859efl
n3ydeHnn kypca ¢usuku 10 — 11 kmaccor
Hroro mo paznmery 15
bubnnorexa [IOK
Pesepaiioe Bpens 10 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka KonTposabHbie IIpakTnuyeckue
n/n Bcero HM3Yy4YeHUs! o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
1 Odusnka — pyHIaMeHTaIbHAS HAYKA O IPUPO/IC 1 bubmmorexa [IOK
y ¥ PHP https://m.edsoo.ru/1beef346
9 Hayunb1il MeTOA TO3HAHUS U METOABI 1 bubanorexka [JOK
UccleToBaHuA (PU3NICCKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCHepUMEHT U TEOpHs B MPOIECCE MO3HAHUS
3 npupoasl. HaGmroneHne 1 3KCIIEpUMEHT B 1 Eubmrorexa ITOK
PHPOAEL. P https://m.eds00.ru/34c49931
(uznke
bubanoreka [JOK
4 CriocoObl m3MepeHus GU3NISCKUAX BETHIHH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOIOTHAS ¥ OTHOCHUTEJIbHAS TOTPEITHOCTH 1 Bubmmorexa [IOK
M3MepeHuit GU3NUECKUX BEINYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Poib u mecto
6 (hm3KKA B QOPMHUPOBAHUH COBPEMEHHOM 1 Bbubnmnorexa [JOK
Hay4YHOU KapTUHBI MUpPa, B IPAKTUYECKOU https://m.edsoo.ru/eabbdedl
JIeATeJIbHOCTH JIF0JeH
Mexannueckoe aBmkeHne. Cucrema oTcueTa.
bubarorexa [JOK
7 OTHOCHTEITHHOCTh MEXaHIMUYECKOTO JBIIKCHHS. 1
https://m.edsoo.ru/e9a52f02
[Ipsmas u oOpaTHas 331249l MEXaHUKH
Pannyc-BexTop MarepualbHON TOUKY, €T0
8 MPOEKIIUU Ha OCH KOOpJIMHAT. TpaeKkTopusi. 1 bubamoreka [JOK
ITepememenne. CkopocTh. VX poeKInu Ha OCH https://m.edsoo.ru/30a108a5
KOOpJUHAT
PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE.
9 I'padudueckoe onrcaHue paBHOMEPHOTO 1 bubmmorexa [IOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJTMHEWHOTO JBW)KCHHUS
10 CrnosxeHue nepeMenieHnid U CKOPOCTE. 1 Bubmorexa [IOK

Pemenne 3agau

https://m.edsoo.ru/761d18aa
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HepaBHomepHoe nBuxkeHne. MrHOBEHHas

11 cKopocTh. Yckopenue. [Ipsmonuneitnoe bubmorexa LIOK
p ) P P https://m.edsoo.ru/a99549a7
JIBIDKCHHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduaeckoe onrcanne NPsIMOIMHEHHOTO bubanorexa [JOK
JIBHJKEHHMSI C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najgeHue. Y CKopeHne cBOOOHOTO
13 najieHusl. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTU bubmorexa LIOK
' P - CHOP ’ https://m.edsoo.ru/f738109¢c
YCKOPCHHUS OT BpEMEHH U UX rpaduku
14 JIBmkeHue Tena, OpPOIIEHHOTO O YTIOM K Bubmmorexa [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [IBuxeHue mno
15 OKpY>KHOCTH. YTIIOBasl U IMHEWHAs CKOPOCTb. bubnunorexa [JOK
Ilepuon u yactora. LleHTpocTpeMUTENBHOE U https://m.edsoo.ru/33196fbe
TIOJTHOE YCKOpEHHE
bubanoreka [JOK
16 KontpossHas pabota no teme "Kunematunka"
HIPOTIbHAA paboTa N0 Tem HHeMaTH https://m.edsoo.ru/1242f32e
IlepBeiif 3axon HeroTona. MHepuuanbHble
17 cucteMsl orcuéra. [IpHHITUTT OTHOCHTEIEHOCTH bubmorexa LIOK
- HpuHiL B https://m.edsoo.ru/5a9e4a64
Tamunes. HemHepimanbHbIE CHCTEMBI OTCYETA
18 Cuna. PaBHopeiicTByomas cuna. Bropoit 3akoH Bubmmorexa [IOK
HeroTona. Macca https://m.edso0.ru/141d3837
bubarorexa [JOK
19 B i .T 5 H
3anMoeiicTBre Ten. Tperuit 3akoH Herorona https://m.edsoo.ru/57dbas05
20 IIpunuun cynepno3unuu cuil. Pemenue 3agau Bbubnmnoreka [JOK
Ha IIpUMeHeHue 3akoHoB HproTOHA https://m.edsoo.ru/bdf997fb
3aKoH BCEMHUPHOTO TATOTCHUS.
21 OKBUBAJCHTHOCTb IPABUTALIMOHHON U bubmorexa LIOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuna TsDKeCTH M YCKOpPEHHE CBOOOTHOTO bubamoreka [JOK
ENS https://m.edso0.ru/22757f26
JIBmxeHUe HEOCCHBIX TNl U HX UCKYCCTBEHHBIX
bubnuorexa [IOK
23 cnyTHUKOB. [IepBast KocMHYecKasi CKOpPOCTb.

3axonsl Kertepa

https://m.edsoo.ru/11abfa0a
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Bbubnnorexa [JOK

24 Cuna octu. 3akoH ['yka. Bec Tema
1118 YIPYTOCTH. 3AKOH % YK et https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUSL. Bubmmorexa IIOK
25 JIBH>KeHME B )KUIKOCTH U ra3e ¢ y4ETOM CHUIIBI https://m.edsoo.ru/1fa86499
COIIPOTUBIIEHUS CPEIBI https://m.edso0.ru/2ch29676
26 [Hasnenue. ['mapocratndeckoe nasneHne. Cuia bubnnorexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
b K
AbcomoTHo TBepnoe Teno. [loctynarensHoe u nommorexa [10
21 BpallaTeIbHOE ABMKEHHE TBEPIOTO Tea brbmorexa [1OK
patlt 8 P htps://m.edsoo.ru/2b95d57e
28 MOMEHT CHIIBI OTHOCUTENBHO OCH BPAILCHHUS. bubnunorexa [JOK
IIneqo cuinel https://m.eds00.ru/653d3459
CrioxeHHe CuII, MPUII0KEHHBIX K TBEPAOMY
b K
29 teny. LleHTp TspkecTn Tena. YcnoBus htlfr?sj'];lﬁae diicflr(l?/ 9aa79a7d
paBHOBECHSI TBEPIOTO Tea. BUasl paBHOBECHS T ’
bubaroreka [JOK
30 Pemenne 3amau
A https://m.edsoo.ru/dclcaacO
31 Kontponsnas pabora no teme "J{nHamuka. Bbubnmnorexa [JOK
Crartuka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmmynbse MaTepHanbHON TOYKH, CHCTEMBI
32 MaTepHanbHbIX Touek. LleHTp Macc crucTtemsl Bubnuorexa IIOK
MaTepHaJbHBIX TOUYEK. TeopeMa 0 IBHKEHUHU https://m.edsoo.ru/4bb8294b
[EHTpa Macc
Wmnynbe cuiibl 1 MI3MEHEHHE UMITYJIbCA Tella. Bu6 OK
33 3aKoH COXpaHEHU UMITybca. PeakTiBHOE nomorexa I
https://m.edsoo.ru/13f0a221
JIBIDKCHUE
MoMEHT UMITyJIbca MaTEPUAIbHON TOUKH. Eu6 OK
34 IpezncraBienne o0 COXpaHEHHH MOMEHTA htI:pSI.I;I;T: dii;lru 146532eh9
UMITYJIbCa B EHTPAIBHBIX MOJISAX T ]
bubaunorexa [IOK
35 Pewenue 3agau
A https://m.edso0.ru/f7706d63
PaboTa cuiibl Ha MaJIoM ¥ HA KOHEYHOM Bt oK
36 nepemernteHnn. I paduueckoe npeacTaBicHue uomorexa I

paboThI CHITBI. MOIITHOCTH CHITBI

https://m.eds00.ru/913974c7
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Kunernueckas sueprusa. Teopema 06

37 M3MEHEHUU KHHETHUYECKON YHEPTUU bubmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHUaIbHOU TOUKH
[oTenmnmansHpIe 1 HETIOTCHIIHATBHBIC CHJIBI.
38 [otennmansHas sHeprUs. Bropas kocMudeckas bubmorexa LIOK
H prHt. P https://m.edsoo.ru/554bafcc
CKOpPOCTh
Tpethst KocMuYecKasi CKOpocThb. CBs3b PabOTHI
39 HEMOTEHIIMAILHBIX CHJI C U3MEHEHUEM bubanorexa [JOK
MEXaHUYECKOW IHEPTUU CHCTEMBI TelI. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHCHHS MEXaHNUECKOW IHEPTUH
VYpyrue v Heynpyrue CTOJTKHOBEHUSI.
40 Y S;IHCHI/IC Bey :) };IJ'II/I JIsl MeabHON bubmmotexa IOK
P PHY A A https://m.edsoo.ru/f30f43b6
JKUAKOCTH
a1 KontponsHas paborta o Teme "3aKoHBI Bbubnmnorexa [JOK
COXpaHEHMs B MEXaHUKe" https://m.edsoo.ru/474e7cda
Pa3ButHe npencraBiaeHuil 0 IpUPOIE TEILIOTHL.
42 Ocnosuble nonoxxeHuss MKT. Iudpdysus bubmorexa LIOK
' yIuA: https://m.edsoo.ru/b0a4445f
BpoyHoBCKOE nBIKEHHE
CtpoeHue ra3000pa3HbIX, )KUIKUX U TBEPABIX
43 TeJ1. XapakTep ABYIKEHHUS U B3aUMOJAECHUCTBUS Eubmrorexa ITOK
-+ ApaKTep https://m.edsoo.ru/c44d02e2
YaCTHII BEUIECTBA
m Macca u pazMepbl MOJIEKYJT (ATOMOB). Bbubnmnorexa [JOK
Kommgectso BemectBa. [locrostHaas ABoragpo https://m.edsoo.ru/c5h72ab7
45 Temmneparypa. Tennosoe paBHoBecue. [1kana Bubnnorexa [IOK
Lenbcus https://m.edso0.ru/0070d493
bubnuorexa [IOK
46 Pewenue 3agau
A https://m.edsoo.ru/1531aba5
Bbubnuoreka [IOK
47 Wnean i ra3. ['a3oBbIe 3aK0
ACHTBHBI T BPIC SAROHET https://m.edsoo.ru/1deb2367
48 Ypasuenue Menzeneena-Knamnepona. bubanoreka [JOK
Pewenue 3angau https://m.edsoo.ru/8d12c328
Bbubaunorexa [JOK
49 AbconroTHas TeMmepaTypa. 3akoH [anpToHa
patyp a https://m.edsoo.ru/14e02d1f
50 M3onpouecchl B neaibHOM ra3e ¢ HOCTOSHHBIM bubamnorexa [[OK
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KOJNMYCCTBOM BCIICCTBA

https://m.eds00.ru/68878d51

51 I'paduueckoe npeacraBieHre H30IPOLECCOB: bubnnorexa [JOK
n30TepMa, U30X0pa, n3obapa https://m.eds00.ru/1344327b
bubaunorexa [JOK
52 OcHoBHoe ypaBHeHrue MKT
P https://m.edso00.ru/c8094721
bubaunorexa [JOK
53 Pemenue 3amgau
A https://m.edso00.ru/10265a05
CBsI3b a0COTIOTHOM TEMIIEPATYPHI
TEPMOAUHAMHUECKONH CHCTEMBI CO CpEIHEH
54 pMOZL . . pex https://m.edsoo.ru/c38af875
KMHETUYECKOW SHEPTUEH MOCTYNATEIHHOTO
TEIIOBOT'O JBUKCHHUS €€ YaCTHI]
55 O6o00111eH1e U cCUCTeMAaTH3alus 3HAaHUN 11O Bubmmorexa [IOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
bubarorexa [JOK
56 Koutponbuas padota o teme "OcunoBst MKT"
P p https://m.edsoo.ru/13adad59
TepMomuHaMUYecKas cucTemMa. 3aJanne
BHeIHUX ycnoBuil st T/] cuctembl. Benue
57 Y BHyTpeHHue napametpsl. [lapamerpst T/ Bubmmorexa [IOK
CHUCTEMBI KaK CpEIHUE 3HAUECHNUs BEJIUYNH, https://m.edsoo.ru/5f8d38a3
OTIMCHIBAIOIUX €€ HA MUKPOCKOTTYECKOM
YpOBHE
HyneBoe Havamo TepMOIHHAMHAKH.
58 CamonpowusBoiibHas penakcarus T/l cuctemsbl k bubnuorexa LIOK
P p https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
Mopenp uaeaabHOro ra3a B TEpMOJAMHAMUKE. bubnuorexa [IOK
59 .
YcnaoBust IpUMEHUMOCTH 3TOM MOJENH https://m.edso0.ru/29355001
60 Ypasuenue MenaeneeBa-Knaneiipona u Bubmorexa [IOK
BBIPAYKEHUE JUJIs1 BHYTPEHHEH SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenne niig BHyTpeHHEH dHEPrUu
P yip p Bbubnuoreka [IOK
61 OJHOATOMHOI'0O HACaJbLHOIO Ia3a.
https://m.edsoo.ru/ac5cac15
KBazucraTuueckue u HECTATUYECKUE MPOIIECCHI
DnemMeHTapHas paboTa B TEPMOJTUHAMUKE.
Bbubaunorexa [JOK
62 Brruncnenue padboTsl o rpaduky nporecca Ha

pV-auarpamMme

https://m.edso0.ru/741d5738
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Temnonepeaaya Kak crocod U3MEHEHHs

. bubnuorexa [TOK
T
63 BHyTpeHHe# sHeprun TJ] cucremsl 0e3 https://m.eds0o.ru/3d734561
COBEpLIEHHS PabOTHI
64 KoHBeKkIusl, TEII0NPOBOIHOCTh, U3TYICHUE bubmmorexa [IOK
’ P > H3IY https://m.edso0.ru/157b54cd
KonunuectBo Temnotel. TennoéMKoOCTh Tema.
65 YaensHas 1 MOJAPHAS TETUIOEMKOCTH Bbubnnorexa [JOK
BELIECTBA. Y J€JIbHAs TEIUIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOTLTUBA
Pacyér xomuuecTBa TEMIOTHI IPH bubaunorexa [JOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tousitue 00 aguadbatHOM Tporiecce. [TepBoit Bubmmorexa [IOK
3aKOH TEPMOJIUHAMUKHU https://m.edso0.ru/d8098824
68 KonmgectBo TemmoTsr 1 paboTa Kak Mephl Bubmmorexa [IOK
M3MEHEHUs1 BHyTpeHHeH 3Hepruu T/l cuctemsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TEpMOJAUHAMUKHY IS
69 ABHOBECHBIX U HEPABHOBECHBIX IPOIIECCOB bubmorexa LIOK
p P pott ' https://m.edsoo.ru/c6f4f464
HeoOpaTtumMocTh MPUPOIHBIX MPOIECCOB
. bubaunoreka [JOK
70 II .KII
PUHIIUTIBI IEHCTBHS TETUIOBBIX MAIIUH I https://m.edsoo.ru/2e945513
bubnuorexa [IOK
71 M KII. K
aicnmaibroe snatenie KT Ly Kapro https://m.edsoo.ru/fe3857b9
bubnnorexa [IOK
72 P
CHICHHE Sa/a1 https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKHE aceKThl UCIIOIb30BAHUS
73 TEIUTOBBIX JBHUTraTelnei. TemnoBoe 3arps3HeHne bubmorexa LIOK
A . ’ P https://m.eds00.ru/9867aaa7
OKPYIKaIOIIEeH Cpebl
Bbubnuoreka [IOK
74 P
CHICHHE Saiad https://m.edsoo.ru/c8c70432
75 O0600111eHNE U CHCTEMATH3ALM 3HAHUH 110 Bbubnuoreka [IOK
teMe "TepmonuHamuka. TenmoBble MaIIUHBL" https://m.edsoo.ru/28d62b3f
76 Konrponbhas padora o teme bubnnorexa [JOK
"TepmonuHamuka. TernaoBble MalIUHbL" https://m.edsoo.ru/1b6e26c5
7 [TapooOpazoBanue u koHneHcanus. VcrnapeHnue bubnnorexa [JOK
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1 KUTIeHre. Y IebHast TeTuIoTa
napooOpa3oBaHus

https://m.edso00.ru/6f8e6777

HacplneHHbIe ¥ HEHACHIIICHHBIC MTAPHI.
KagecTBeHHast 3aBUCHMOCTD IUNIOTHOCTHU H
JIABJICHNUS HACBHIIIIEHHOTO 11apa OT TeMIIEpaTypHl,

bubaunorexa [JOK

78
HX HE3aBHCHUMOCTh OT 00bEMa HACBIILIEHHOTO https://m.edsoo.ru/f5¢17d02
mapa. 3aBUCHUMOCTB TeMIIEPaTyphl KUIICHUS OT
JIaBJICHMS B KUIKOCTH
79 BrnaxxHocTs Bo3ayxa. AOGCOTIOTHAS 1 bubnnorexa [JOK
OTHOCHUTEJIHHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubanoreka [JOK
80 Pemrenne 3amau
o https://m.edso00.ru/18e95ff3
81 TBépnoe Teno. Kpucranmmyeckue u aMmoppHbIe bubnunorexa [JOK
Tea. AHU30TPOIUS CBOMCTB KPUCTAIIIOB https://m.eds00.ru/20a88a03
82 IInaBneHue u Kpuctayuzauus. Y JeibHas Bbubnmnorexa [JOK
TerutoTa aBieHus. Cyonmumanus https://m.edsoo.ru/6ee91e9f
Hedopmanun tBEpmoro Tenma. PacTsokeHne u
83 cxkarue. Cusur. Moayis FOunra. Ipegen bubmorexa HOK
- ABHT H}: - pel https://m.edsoo.ru/dalaabl0
yOpyrux aedopMariuii
TemnnoBoe paciinpeHue XUAKOCTEN U TBEPABIX
84 TeJl. AHrapMOHHM3M TEIJIOBBIX KOJeOaHui Eubmrorexa ITOK
’ P https://m.edsoo.ru/7ba5edf2
YaCTHI[ BELIECTBA
85 IIpeobpa3oBanue SHEPTHH B (ha30BBIX Bbubnmnorexa [JOK
rnepexonax https://m.edsoo0.ru/97a0672f
bubarorexa [JOK
86 VpaBHeHue TeIOBOro bajgaHca
PABHCHHE TEHIOBOT H https://m.edsoo.ru/ab1521fb
Bbubaunorexa [IOK
87 Pemrenwe 3ama
HHICHHE 3/t https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HaTsHKeHHE. KammsapHbie
88 sIBIIEHUs. J[aBlieHUE MO/ HCKPUBIICHHOM bubmorexa IIOK
’ P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO JxuaKocTH. @opmyra Jlamraca
O00011IEHNE U CHCTEMATH3ALIMS 3HAHUH 110
" Bubmorexa [IOK
89 TeMe "ArperatHsle COCTOSHUS BEIICCTBA.

®a3zoBble nepexoabl”

https://m.edso0.ru/0b52575¢c
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KonTtponsHas padorta o Teme "ArperaTHeie

Bbubnnorexa [JOK

90
cocTosiHus BemecTBa. Pa3oBble nepexoas!” https://m.edsoo.ru/7dc2a739
DNeKTpU3aIys T U €€ TMPOSIBICHHS.

91 Onextpudeckui 3apsaa. J[Ba Buaa bubanorexa [JOK
3JIEKTPUUYECKUX 3apAa0B. [IpoBoIHUKH, https://m.edsoo.ru/1aff445f
JURJICKTPUKHU M TTOITYTIPOBOTHUKH

92 DneMeHTapHBIN INEKTPUYECKUH 3apsia. 3aKOH bubnuorexa [TOK
COXpaHEHUs DIEKTPUUECKOrOo 3apsaa https://m.edsoo.ru/f49afd24

93 BzaumoneiictBue 3apsnoB. ToueuHsle 3apsbl. Bubmmorexa [IOK
3akon Kysnona https://m.eds00.ru/445b7746

bubarorexa [JOK

94 Pemenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onextpuueckoe noje. Ero aeiictBue Ha bubnuoreka [TOK
3JIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpsoxk€HHOCTB 3IIEKTPUIECKOTO TIOJIS.

96 [Ipo6uerif 3apsn. Jluann HanpsHKEHHOCTH Bbubnmnorexa [JOK
anekTpudeckoro nond. OxpHopoHOe https://m.edsoo.ru/3dac6957
NIEKTPUYECKOE T10JIe

97 [ToTeHIaTPHOCTD AMEKTPOCTATUICCKOTO OIS Bubnuorexa IIOK
Pa3HocTh NoTEHLIMANOB U HaNpsS>KEHUE https://m.edso0.ru/80021447
TlorenunanbHas 3Heprus 3apsia B

98 ANIEKTPOCTaTHYECKOM MoJ1e. [loTeHnnan bubmmorexa [IOK

P ) https://m.edsoo.ru/af5fa389
IIEKTPOCTATUIECKOTO TTOJIS

99 CBs13b HANPSDKEHHOCTH TOJISL U Pa3HOCTH Bubmmorexa [IOK
MOTEHIMAJIOB JJIS 3JIEKTPOCTATUYECKOTO I10JIS https://m.edsoo.ru/df7a6838

100 TTpuHIMT Cyneprno3uIiuy MEeKTPUIECKUX TOoJei bubmmorexa [IOK

PHHL yrep i P https://m.edsoo.ru/Ocfe4aéc
Bbubaunorexa [IOK
101 P
CHICHHE 3a/at https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsiga. [lone paBHOMEpHO Bubmorexa [IOK
3apsHKEHHOH cdephl https://m.edsoo.ru/b297b5c3

103 ITosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY Bubmmorexa IIOK

mapa. [Tone paBHOMEpPHO 3apsKEHHOU

https://m.edsoo.ru/f7a665ee
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OECKOHEYHOM IIOCKOCTH

104 IIpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubnuorexa [TOK
YcnoBue paBHOBECHS 3aps0B https://m.edsoo.ru/32405eab
JIU3IIEKTPUKY U NOIYIIPOBOAHUKY B bubnmnorexa [JOK

105
3JIEKTPOCTATUYECKOM I10JIE https://m.edso0.ru/060ebab5

106 Konpgencarop. D1eKTpo&MKOCTh KOHAECHCATOPA. bubanorexa [JOK
ONeKTPOEMKOCTB TUIOCKOTO KOHJEHCATOPa https://m.eds00.ru/845b4f73

107 [TapannenbHOE coeMHEHNE KOHACHCATOPOB BrGmorexa LIOK

P a A p https://m.edsoo.ru/d11e8ce?

108 [TocnenoBarenbHOE COCTMHEHUE bubanoreka [JOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1992920

109 DHeprus 3apsHKEHHOT0 KOHACHCAaTopa bubmorexa [1OK

p P P https://m.edsoo.ru/73a34f18
bubanorexka [JOK

110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5

https://m.eds00.ru/27434040

111 JIBrxeHue 3apsyKEHHOW YacTULIBI B Bubmmorexa IIOK
OJHOPOJIHOM DIEKTPUIECKOM I10JIE https://m.edsoo.ru/8341d6ac

112 Pemenue 3agau

113 O00011IeHNE U cUCTEMATH3aLM 3HAHUH 110 bubaroreka [TOK
TeMe ""DieKkTpuieckoe nose" https://m.eds00.ru/5752603f

114 KonrponbHast padora 1o teme "DiaeKTpuueckoe Bubnuorexa IIOK
noJe" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBINA TOK. Y CTIOBHS

115 CYIIECTBOBAHUSA MMOCTOSHHOTO AJIEKTPUUECKOTO bubmmorexa LIOK

I P https://m.edso0.ru/233311b5
TOKa
Bbubaunorexa [IOK
116 nu .H
crounmuicu Toka. Hanpsoxenne n S71C https://m.eds00.ru/0839a115

117 3akon OMa 11 ydacTKa Ienu. DIIeKTPUIecKoe Bubmorexa [IOK
COIIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBHCHUMOCTH COIIPOTUBJICHUS OJJHOPOIHOTO

P AHOPOA Bubmorexa [IOK

118 MPOBOJHMKA OT €ro IJIMHBI U MIOMWAIN

MONEPEYHOT O CCHCHHUA

https://m.edsoo.ru/95fcdf51
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119 YaenpHOE CONPOTUBIICHNE BEIIeCTBA. Pemmenne Bbubnnorexa [JOK
3a7a4y https://m.edso0.ru/437f8300
120 IlocnenoBarenpHOE, NapaUIENbHOE, CMELIAHHOE bubanorexa [JOK
COEMHEHUE IIPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX LETIEH. bubmmorexa [JOK
Ipasuna Kupxroga https://m.edso0.ru/1794cf37
Bbubnnorexa [JOK
122 Pemerme 3anas https://m.edso0.ru/3881b469
123 Pabora snexrpuueckoro Toka. 3akoH xoyns Bubmmorexa [IOK
—Jlenma https://m.edsoo.ru/a3605c5¢
bubanoreka [JOK
124 P
CHicHHe satat https://m.eds00.ru/6761bf0f
125 MOoIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBas bubanoreka [JOK
MOILHOCTb, BbIAEIIsIEMAasi Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bubanorexka [JOK
12 P
6 CHICHHC 3271 https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA bubnuorexa [TOK
TOKa https://m.edsoo.ru/72d453af
128 3akon OMa J7s TOTHOU (3aMKHYTOH ) Bubmorexa [IOK
3IEKTPUUECKON Lenu https://m.edsoo.ru/221f40fb
bubaroreka [TOK
12 P
9 CHICHHC 32721 https://m.edso00.ru/3580b679
bubarorexa [JOK
1 M
30 OUIHOCTP MCTOTHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubaroreka [TOK
131 Koporkoe sambikaime https://m.eds00.ru/546f5632
132 KongeHcaTop B 1iely HOCTOSHHOTO TOKA bubmmorexa [IOK
A p B I https://m.edso00.ru/35368f3e
bubaunorexa [IOK
133 P
cHienme sazat https://m.edsoo.ru/4410cef0
134 Pemenue 3amau o teme "TlocTosSHHBIN Bubmorexa [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau o teme "IlocTossHHBIN bubnuorexa [IOK

JJIEKTPUYECKUH TOK"

https://m.edso0.ru/744261b8
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136 Pemenne 3agau mo teme "IlocTOSHHBIN bubamoreka [TOK
3NEeKTPUUECKUM TOK" https://m.edsoo.ru/eb5d4687
O0600I1IeHrEe U CUCTeMAaTHU3aIHs 3HAHUH 110 bubnuorexa [TOK

137 " N . "

TeMe "I10CTOSIHHBIN 2JEKTPUYECKUN TOK https://m.edsoo.ru/bfd7a050

138 KonrponbHas padora o teme "IlocTosiHHBIH bubmmorexa [JOK
9JIEKTPUUYECKUHN TOK" https://m.edso0.ru/1885ddf1
DneKTprUIecKasi IPOBOAUMOCTD Pa3ITMIHBIX

139 BEIIECTB. DJIEKTPUIECCKHI TOK B METaJIIIax bubmmorexa [IOK

H ) P ’ https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTb
DEKTPUUCCKUI TOK B paCTBOPAX M PacIuiaBax
140 3JICKTPOJIMTOB. 3aKOHBI Dapaes s bubmmorexa [IOK
p ' PAREA A https://m.edsoo.ru/4b423491
JJIEKTPOIH3a
bubanoreka [JOK
141 DNeKTpUYECKHH TOK B razax. [lmasma
P https://m.eds00.ru/92d92f76

142 DneKTpuUecKuii TOK B Bakyyme. BakyymHbie bubnuorexa [TOK
puOOpbI https://m.edsoo.ru/2E+160

143 DNIEKTPUUECKHUIA TOK B TIOJTYTIPOBOTHUKAX bubmmorexa [IOK

P YHpOBOA https://m.edsoo.ru/ab61c660
bubnnorexa [IOK

144 TTonynpoBOAHHKOBEIE TIPUOOPHI

YHpOBOL pHoop https://m.edso0.ru/83622200
Ousnueckuil MpakTUKyM 1o teme "Mzmepenue
CHUJIBI TOKA U HAIIPSDKEHUS B I[EIH TOCTOSIHHOTO
TOKA MPH MTOMOIIH aHAJIOTOBBIX U IIH(POBBIX
145 n3me I/II)TGJ'II;HI:IX npubopoB" mim ”3H§.)IE)OMCTBO bubmmorexa [IOK
p . pHbop . https://m.edsoo.ru/5643ea56
¢ udpoBoit 1aboparopueii Mo Gpusuke.
[Iprmeps! m3MepeHus GU3NICCKUX BEITMINH
MPY TIOMOIIM KOMIBIOTEPHBIX JaTIYHKOB"
®du3ndecknii MpakTUKyM 1o TeMe "3ydenue
146 HEpPaBHOME HoI;o BH):?:HI/I}I C TENBI0 . bubmmorexa [IOK
P P 8 N ! " https://m.eds00.ru/f6292f5f
OTpeeICHUS] MTHOBEHHON CKOPOCTH
Odusnueckuil mpakTUKyM 1o teme "M3mepenue
147 YCKOPEHHUS TP NPSMOIHHEHHOM bubnmnorexa [JOK

PaBHOYCKOPEHHOM JIBUKEHUU 0 HAKJIOHHOU
mwiockoctu" mwim "MccinenoBanne 3aBUCUMOCTH

https://m.edsoo0.ru/6960b6ef
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MyTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
IBYKEHUN"

148

149

150

151

152

Om3ruecKuii MpakTUKyM 10 TeMe "V3mepenne
YCKOPEHHS CBOOOIHOTO MafeHUs" WK
"M3ydenne OBIKEHUS Tena, OpOIIeHHOTO
TOPU30HTAIBHO"

dusnueckuil mpakTukyM no teme "Hzyuenue
JIBIDKEHUS TeNa MO OKPY>KHOCTH € IOCTOSSHHOM
0 MOJTYJTFO cKopocThio" miH "HccnenoBanne
3aBHCHMOCTH NIEpHO/a 0OpaIeHUs
KOHHYECKOTO MasiTHUKA OT €ro napaMeTpoB”

dusnueckuil mpakTUKyM 1o Teme "Mzmepenue
PaBHOACUCTBYIONLIEH CHIIBI IPU ABIKCHHU
Opycka 1o HaKJIOHHOH TIIOCKOCTH" WITH
"I[IpoBepka runoTe3bl O HE3aBUCUMOCTH
BPEMEHH JIBI)KECHHS OpycKa M0 HAKIIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHHE OT €T0
Macchl"

Pusnyeckuil IPakKTUKYM 110 TEME
"MccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH,
BO3HUKAIOIIUX B IIPYKUHE U PE3NHOBOM
o0pasiie, ot ux nedopmanuu’ wim "UzyueHue
JIBIDKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTHIO,
MepeKnHYyTON uepe3 NErkuit 610K"

Ousnueckuil MpakTUKyM 1o teme "M3mepenue
k03¢ duLKeHTa TPEHHS N0 BEIHMYHHE YTIIOBOTO
ko3¢ ¢unnenra 3aBucumoctu Frp(N)" mu
"UccnenoBanue OBIKEHHS OpycKa Imo
HaKJIOHHOH MJIOCKOCTHU C NEPEMEHHBIM

ko3¢ ¢unnenrom Tpenus” uwian "Mzydenune
JIBIDKCHUS Tpy3a Ha BaJly C TpeHHEM'"

bubanorexa [JOK
https://m.edsoo.ru/d1ea2402

Bbubnnorexa [JOK
https://m.edsoo.ru/bcf53514

bubaroreka [JOK
https://m.eds00.ru/0b34db84

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

Bbubaunorexa [IOK
https://m.edsoo0.ru/b83b1607

153

Ou3nuecKuil MPaKTUKYM 10 TEME
"HccnenoBanue ycaoBuil paBHOBECUS TBEPIOTO
TeNa, UIMEIOIIEro OCh BpalleHus" WiIn
"KonctpynpoBaHue KpOHIITEHHOB U pacyéT

bubnuorexa [IOK
https://m.edsoo.ru/4a04f4f7
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cun ynpyrocta" win "M3ydeHne ycToiuanBoCcTH
TBEPAOTO TeNa, UMEIOIIETO MIOMAAb OMOPHI"

154

155

156

157

158

Om3ruecKuii MpakTUKyM 10 TeMe "V3mepenne
HUMITYJIbCa TeJla [0 TOPMO3HOMY ITyTH'" HITH
"M3Mepenne CHIIBI TATH, CKOPOCTH MOIEITH
3JIEKTPOMOOHIIS M1 MOIITHOCTH CHJIBI TATH'" MITH
"CpaBHeHHE M3MECHEHUS HMITYJIbCA Tela C
umnynscoM cunsl" wnn "HccnenoBanue
COXpaHEHHMs1 UMITYJIbCa MPH YIPYroM
B3aumojeiicTBun" win "M3mepenne
KUHETHYECKOI SHEPrHH Teja 10 TOPMO3HOMY
myTtu"

®uznyeckuil NpakTUKyM 1o teme "M3ydyenue
M30TEPMHYECKOTO Tpoliecca (PEKOMEHI0BaHO
UCIIOJIb30BaHKe HU(pPOBOIt TadopaTopuu)" nim
"HM3yueHune u30X0pHOTO mpoiiecca’ wiu
"M3ydenue n300apHOTO mporecca uin
"TIpoBepka ypaBHEHHS COCTOSHUA"

®uznyeckuil npakTukyM 1o teme "M3mepenue
yaenbHO# TeroéMkoctu win "MccnenoBanue
MpoIIecca OCTHIBAHMS BEIECTBA" UITH
"UccnenoBanue anuabaTHOro mporecca’ win
"M3ydeHne B3aMMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYpPbl KUIIEHUS KUJIKOCTEH"

Ousnueckuil MpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH HCIIapeHuUs JKUAKOCTEH" HITH
"VI3smepeHne yenbHON TeTIOTHI TIaBICHHMS
npaa" win "M3ydeHue CBOWCTB HACBHIIEHHBIX
napoB" wim "M3mepenne abcomoTHON
BJIQYKHOCTH BO3JlyXa U OIIEHKa Macchl MapoB B
nomeniennn". smepenne koaddunmenra
MOBEPXHOCTHOTO HATSKEHUS

®uznyeckuil NPakTUKYM II0 TEME
"Habnronenne npeBpaiieHus SHepTUn

Bbubnnorexa [JOK
https://m.edsoo.ru/856fh28e

bubarorexa [JOK
https://m.edsoo.ru/e0fe7e07

bubnuorexa [IOK
https://m.edsoo.ru/2f2faa61

Bbubnuorexa [TOK
https://m.edsoo.ru/6b1a23b5

bubnuorexa [IOK
https://m.edsoo.ru/ec424377
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3apsHKEHHOTO KOHICHCATOPa B YHEPTHIO
u3IydeHus ceeronuona" unu "Hzyuenue
MPOTEKaHUs TOKa B IIEIH, COAeprKalien
koHAeHcatop" wiu "PacnpeneneHue pazHoCcTH
MOTCHIIMATIOB (HATIPSHKCHHUS ) TIPH
MOCJIE/IOBATENILHOM COCANHEHUH
KOHJIeHCaTOpOB"

Ou3HUECKUl MPAKTHKYM IO TEME
"HccnenoBanue CMEIIAHHOTO COSAMHEHUS
pesuctopoB" uiu "M3MepeHue yaeaprHoro

bubarorexa [TOK

159
COTIPOTHBIICHHSI TPOBOTHUKOB" HIITH https://m.edso0.ru/2b179d98
"MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSHKEHUS TS JIAMIThI HaKaTHBaHUS"

DusnyecKkuil IPakTUKYM 110 TeEME

"Habnronenue anekrponuza” win "M3mepenne

3apsJia OTHOBAJIEHTHOTO HOHA" WK Bu6 OK
HOTMOTEeKA

160 "HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS https://m.e dsoc{lru 164b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPBI" HIIH T :

"CHsiTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH
nuoma"
PesepHblit ypok. O6o0IIeHNE U
. bubaunoreka [JOK

161 CUCTEMAaTH3aIys 3HAaHUH 110 TEME https://m.e dSO(fIru 1ed017d93
"KunemaTnka" T ’

162 PeseprabIit ypok. O000mIeHNEe 1 Bbubnmnorexa [JOK
cHCTeMaTH3anus 3HaHuK 1o TeMe "J[nHamuka" https://m.edso0.ru/3149956b
PesepHblit ypok. O6o0IIeHNE U

. Bubmmorexa [IOK

163 cucTeMaTHu3anus 3HaHui o teme "CraTuka https://m.e dso;_[ru 10f9752ac
TBEPIOro Teja" T ]
PesepHblit ypok. O600IICHNE 1

. Bubmorexa [IOK

164 CHCTEMAaTH3alMs 3HaHUH 1o TeMe "3aKOoHBbI https://m.e dso;_[ru I6c0dfoce
COXpaHeHHs B MEXaHHUKe" T ]
Peseprublit ypok. O000mIeHNE U

. bubamnorexa [[OK

165 cucTeMaTm3alys 3HaHui 1mo Teme "OCHOBBI 1

MOJICKYJISIPHOKHHETHIECKON TeOpUH"

https://m.edsoo.ru/de148976
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PeseprubIit ypok. O6o0menune u

166 cHCTeMaTH3allys 3HaHUH 110 TEME 1 bubmorexa HOK
H https://m.edsoo.ru/Obcc77¢cl
"TepmonuHamuka. TenaoBble MalIUHBL"
Pesepsusblii ypok. O000IIEHNE U
167 CHCTEMaTH:«;me 3HaHI/II;Iu 1o teme "ArperaTHble 1 bubmorexa HOK
. P i https://m.eds00.ru/59ca5c91
cocTosHUS BemecTBa. Da3oBbIe IEPEXOIBI
Pesepsurlii ypok. O6001IEHNE 1
168 CHCTEMaTHSZII:HH 3HAHUH 10 TEME 1 bubmorexa IOK
N " https://m.edso0.ru/f2381c0c
DJeKTpIYecKoe ToJIe
PesepBurlii ypok. O60011IcHIE 1
169 CI/ICTEMaTI/B:p WSl 3HAHUH 110 TEME 1 bubmorexa HOK
N IVI e https://m.edsoo.ru/3cae6dal
HOCTO}IHHLII/I 3JIeKTpI/I‘IeCKI/II/I TOK
PesepBublii ypok. O600111€HIE 1
170 CI/ICTEM&TI/B;II_I:I)I/IS{ 3HaHwuii 1o teMe "Toku B 1 Bubmzorexa IIOK
p https://m.edsoo.ru/cc7681d4
Pa3IMYIHBIX cpemax
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 170 16
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11 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbBIE
Ne ara uudpoBbie
Tema ypoka KonTpoabHbie IIpakTHyeckue A op
n/n Bcero H3y4eHHs o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
BzanmMoneiicTBre NOCTOSIHHBIX MarHUTOB U
1 MIPOBOJIHMKOB C TOKOM. MarHuTHOE T10JIC 1 bubmmorexa [IOK
POBOZ ' ’ https://m.eds00.ru/487a8593
T'unote3a Amnepa
Bexrop maruuTtHO# nHaykud. [IpuHImn
2 cyme EOSI/ILII/II/I MarHI/ITHZIx Honel‘/ip JIunuun 1 bubimorexa HOK
YHep . ' https://m.edsoo.ru/4clabcch
MarHUTHOHM WHIYKIIUH
3 MarsuTtHoe IoJjie IPOBOIHUKA C TOKOM. OTBIT 1 bubnuoreka [JOK
Opcrena https://m.edso0.ru/d35d5262
. Bubnuorexa IIOK
4 C A 1
118 AMIIEpa, ¢ HATPABICHHE H MOAYTH https://m.edsoo.ru/26d9c5ba
bubanoreka [JOK
5 P 1
CHICHAC sa/ad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa AMrepa. 1 bubmmorexa IIOK
DIeKTPOU3MEPHUTEIbHBIC IPUOOPHI https://m.edsoo.ru/ad7718d7
Cwta Jlopeniia, €€ HalpaBJICHHUE U MOJTYJIb.
7 I[BﬂnceHI/II)e 3a) $I)I(€HHO§ YaCTHIILI B ¢ 1 bubmnorexa LOK
P https://m.edsoo.ru/c97afaal
OJIHOPOJHOM MarHUTHOM II0JI€
Bbubnuoreka IIOK
8 P 1
CHICHAC 3a1ad https://m.edso0.ru/504e98c7
Bubnnoreka IIOK
9 Pa6 JI 1
aboTa et Flopentia https://m.edsoo.ru/d518bedb
bubnnoreka IJOK
10 P 1
CHicHue a1t https://m.eds00.ru/93617bd9
1 MarnuTHoe 10Jie B BEIIECTBE. 1 Bbubnaunoreka [JOK
deppoMarHeTuky, napa- u JuaMarHeTUKU https://m.edsoo.ru/30ff9608
12 OCHOBHBIE CBOHCTBA (DeppOMArHETUKOB. 1 bubnmoreka [JOK
[Tpumenenue peppoMarHeTHKOB https://m.edso0.ru/0b58190a
13 Pemenue 3agau no teme "MarauTtHoe moJe" 1 butnuoreka IJOK
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https://m.edso00.ru/5b55¢307

14 Pemenne 3agau mo teme "MarauTtHoe moJe" bubmorexa [IOK
A https://m.edsoo.ru/41c4ae8a
15 SIBneHue 31eKTPOMarHuTHON UHIAYKLIUH. Bbubnmorexa IIOK
IToTok BeKkTOpa MarHUTHOW MHAYKIIMH https://m.edsoo.ru/b3efalcl
Bubnmoreka IIOK
16 DM1C
AC naayxunn https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM HHAyKunnu Papazes bubmorexa [IOK
p Ay pan https://m.edsoo.ru/a6dec188
18 Buxpesoe anektpudeckoe nose. Toku Oyko E::[?SJ:I/I;I;.T:;&;;IS/I;Sabe 140
Bubnmoreka IIOK
19 911C
AC uBpyKimm B ABMOKYIMXCA NPOBOAHAKAX https://m.edso0.ru/0235cc02
bubanoreka [JOK
20 P
CHICHHE 3alad https://m.edsoo.ru/4dfda618
bubanoreka [JOK
21 II JI
PaBuIo SeHia https://m.edsoo.ru/bbc22726
29 WNugyxtuBHOCTH. KaTymika HHIYKTHBHOCTH B bubmmorexa IIOK
LIENTH OCTOSSHHOTO TOKa https://m.edsoo.ru/621eaedd
23 SBnenune camounaykuuu. IJC Bubmmoreka LIOK
CAMOMHIYKIINHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MArHUTHOT'O MOJIS KaTYIIKU C TOKOM. bubmmorexa IIOK
DIEeKTPOMarHUTHOE T0JIe https://m.edsoo.ru/b3cOad1l
butnuoreka IJOK
25 P
CILICHHE 3a]1a4 https://m.edso0.ru/88f69d2b
26 O000111IEeHNE U CUCTEMATHU3ALIMS 3HAHUI 10 butnuoreka IJOK
TeMe "DiekTpoarHamMuKa" https://m.edso00.ru/76484025
97 Konrponbhas padora o teme Bubnmoreka [IOK
"JnexkrpoarHamuka" https://m.edsoo.ru/8ae09b98
28 KonebarensHas cucrema. CBOOOTHBIE bubnmoreka [JOK
konebanus. ['apMoHnUecKue KojaeOanus https://m.edsoo.ru/7c1db385
29 KuneMatnueckoe u JUHAMHYECKOE OIUCAHUE Bbubnunoreka [JOK

KOIe0aTENbHBIX IBKEHMI

https://m.eds00.ru/87ce9498
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OHepreTrdeckoe omrcanue. BeiBon
JIMHAMHUYECKOTO OMHUCAHUS TAPMOHUYECKUX

Bubnmoreka IIOK

30
KOJICOAHUH M3 UX SHEPTETUYCCKOTO U https://m.edsoo.ru/e3c99692
KUHEMAaTUYEeCKOTO OMMCAHUS
Bubnmoreka IIOK
31 A OaHmi
MILTHTY 12 1 (asa KoneOarui https://m.edsoo.ru/7a0c439a
ITepuox u gyacrota konebanuit. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUH
32 MaTeMAaTHYECKOTO MasTHUKA. [lepuo bubmmorexa OK
. - IePHOA https://m.eds00.ru/e0399319
CBOOO/HBIX KOJIEOAHUH MTPYKUHHOTO
MasiTHAKA
33 3aryxaromue kojeOaHus. BEIHYKICHHBIC Bubmmorexa IIOK
kosnebaHus. Pe3oHaHc https://m.edsoo.ru/72e93d09
bubanoreka [JOK
34 A 6
BTOKOACOATI https://m.edsoo.ru/6add2644
bubanoreka [JOK
35 Perrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koupepenius "MexaHHUSCKHE Bubmmorexa [IOK
Kosie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O00011eHNE U cUcTEMAaTH3aLMs 3HAHUH 110 Bubnnoreka [IOK
TeMe "MexaHndeckue koneoanus" https://m.edsoo.ru/eb84182f
38 DIEKTPOMArHUTHBIE KOJICOAHUSI. bubnunoreka [JOK
KonebarenpHbII KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBI3b aMIIIATYIBI 3apsiaa
39 KOHp GZIC&TO a C aMIUTUTYI0H cymmy TOKa ]f bubmmorexa [IOK
A P i https://m.eds00.ru/093f9afl
KoJiebaTenbHOM KOHTYpe
40 3aKOH COXpaHEeHUsI SHEPTUU B UACAITLHOM bubnmoreka [JOK
KOJICOATEIEHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarlue MIeKTPOMarHuTHbIE KOJIeOaHusl.
41 BriHyX)1eHHBIC 2JIEKTPOMarHUTHBIE bubimorexa [OK
YHA p https://m.edsoo.ru/5e668619
KoseOaHus
4 ITepemennslit TOK. Pe3uctop 1 KoHAEHCATOP B Bubmmorexa [IOK

I MMEPEMEHHOTO TOKa

https://m.edso0.ru/84836152
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43 Karymka HHIyKTHBHOCTH B IETTH Bbubmmorexa IIOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
m 3akon OMa U1 3JIEKTPHIECKON IIeTTH Bubnmoreka [IOK
IIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYTHOE
45 u :II‘?ICTB 0 Se 3HAYEHUE CHIIBI TOKA U a bubmmorexa [IOK
A YOI https://m.edsoo.ru/lcac6c4c
HATNPSHKCHUS
46 Pe3onaHc B 2JIEKTPUYECKON TN bubmorexa [IOK
P H https://m.edsoo.ru/087506df
Bubnmoreka IIOK
47 P
cHicHHe satat https://m.edsoo.ru/al16836a4
Uneansubrif Tpancopmarop. [IpousBoacTso,
48 nepemaya u H(I? e(ierl)me SerKTpI/I‘IeCKOI/IW bubnmorexa [OK
pelt P p https://m.edsoo.ru/f97418ae
SHEPrUU
DKOJIOTHYECKHE PUCKHU TP TIPOU3BOCTBE
49 3JeKTpodHeprun. KynbTypa HCITOIb30BaHHS bubmmorexa [IOK
p PritH. RYIBTYP - https://m.eds00.ru/a6f74d93
3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU
Bubnnoreka IIOK
P
50 CUHICHHE 3a/a4 https://m.edsoo.ru/ee6677ed
Bubnmoreka IIOK
51 P
CUHICHHE 3a/a4 https://m.edsoo.ru/7cab59f8
59 O00011IeHNE U CUCTEMATH3ALIHS 3HAHUH I10 butnuoreka IJOK
TeMe "JNeKTpOMarHUTHEIC KoeOanus" https://m.eds00.ru/401024a9
53 MexaHnueckne BOJHBI. XapaKTePUCTUKHI bubnunoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
Bbutnuoreka IIOK
55 . X
3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wudpa3syk u yneTpassyk. lllymosoe Bubnmoreka [IOK
3arpsi3HEHUE OKPY Karolel cpeibl https://m.edsoo.ru/7380038f
Bubmmoreka IJOK
57 Pemwerme sazad https://m.edsoo.ru/cfd918bf
58 OneKTpoMarHuTHbIE BOIHbL. V3mydeHue Bubnmoreka IIOK
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OJIEKTPOMArHuTHBIX BOJTH

https://m.edsoo.ru/714e5db1

DHeprus 71eKTPOMarHuTHHIX BOJIH. CBOMCTBa

Bbubnanoreka [JOK

59
JJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[ITkana 3n1eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHe 31eKTPOMarHUTHBIX BOJH B bubmorexa OK
P P https://m.edsoo.ru/49belf9e
TEXHHUKE U OBITY
[IpuHIUOEI pagrOCBSI3N U TEICBUICHIS.
61 P: HOJIOKa pH;I DNeKTpOMarHuTHOE bubmmorexa OK
A T p N https://m.eds00.ru/9f96f1f8
3arps3HEHUE OKPYKAIOMIEH cpepl
62 Kontponbnas pabora o teme "Konebanus n bubnuoreka [IOK
BOJIHBI" https://m.edso0.ru/4f7985a0
Cger. 3aKOH IPSAMOJIUHEHHOTO Bubmmorexa IIOK
63
pacrnpoCcTpaHEeHHs CBETa https://m.eds00.ru/f9566406
64 Pemenne 3an1a4 Ha IpUMEHEHHNE 3aKOHA bubnuoreka [IOK
MPSIMOJIMHEMHOT O PACIIPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceTa. [1nockoe 3epkano. Bubnuorexa IIOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCONIOTHBIN U
OTHOCHTEJIbHBIN TIOKA3aTeNb MPETOMICHHS.
66 [TosHOE BHYTpEHHEE OTPAKCHHE bubmmorexa [IOK
yvp p ) https://m.edsoo.ru/bc2e55¢cd
IIpenensHBIN yroy HOTHOTO BHYTPEHHETO
OTpasKeHUS
67 Pewienue 3a1au Ha npUMEHEHUE 3aKOHOB Bubmmoreka [IOK
OTPAKEHHMSI U MPEJIOMIICHHMSI CBETA https://m.eds00.ru/49d830a9
68 Xon nyueit B mpusme. Jlucnepcus ceera. bubmmorexa IIOK
CrnoxHslit coctaB Oenoro ceera. L{er https://m.edsoo.ru/d8elc3be
69 JIun3zel. @OKYCHOE pacCTOSIHUE U ONITHYECKAst Bubmmorexa [IOK
CHJIa JINH3BI https://m.edsoo.ru/60441359
70 IocTpoenne n300paXkeHni B INH3aX U UX Bbubmmorexa IIOK
cucreMax. YBeIUueHHEe JTHH3bI https://m.edsoo.ru/bb53b1d5
71 Pemrenue 3a1a4d Ha MOCTpoeHNE H300PAKEHUH, bubnmoreka [JOK
MOJIy4a€MbIX C MOMOIIbIO JTUH3 https://m.edsoo.ru/5a868f09
72 I'na3 xak onTuyeckas cucreMa Bubmmoreka IJOK
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https://m.edsoo.ru/ecd480a2

73 Pemenne 3anau. [Ipexenst npuMeHIMOCTH Bbubnmorexa IIOK
TeOMETPUUECKON ONITUKU https://m.edsoo.ru/cd174a10
74 CKOPOCTB CBETa U METOJIBI €€ U3MEPEHHUS bromorexa LIOK
P P https://m.edsoo.ru/f32aab06
Bubnmoreka IIOK
7
5 Hucnepenst caera https://m.edsoo.ru/lel6cc6e
Bubnmoreka IIOK
76 Wrrepeperuns caeta https://m.edso00.ru/5fc0c638
77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS Bubmmorexa IIOK
HaOJFOIeHUS] MAKCHMYMOB 1 MUHIMYMOB https://m.edso0.ru/c6416d48
bubanoreka [JOK
7 P
8 ctiieHie sajad https://m.eds00.ru/3061de2b
Bubnmoreka IIOK
7 IT
S PUMCHCHHE HHTCP(epeHLli https://m.eds00.ru/668edbcs
Bubnmoreka IIOK
80 Jlugparuns ceeta https://m.eds00.ru/12ed04b5
81 JudpaknuonHas peméTka. Y cloBue Bubnmoreka LIOK
HaOJFO/ICHUS TJIABHBIX MAaKCHMYMOB https://m.edsoo0.ru/f998d964
butnuoreka IJOK
82 Peterye sazas https://m.edsoo.ru/d58c411a
83 ITonepeunocTs cBeTOBBIX BOJH. [Tomspusanus bubmmorexa IIOK
CBETa https://m.edsoo.ru/e9890fe9
butnuoreka IJOK
84 P
cHieHHe satat https://m.edso0.ru/c56¢8158
85 CBeTOBBIC SIBICHHS B IPUPOJIEC bubmmorexa LIOK
pHpox https://m.edso0.ru/0b36363d
86 O0600111eHIE U CHCTEMATH3ALM 3HAHUH 110 Bbutnuoreka IIOK
teme "Onrtnka" https://m.edso0.ru/8a14748b
bubnnoreka IJOK
87 KonrponbsHas pabora no teme «OnTuka» httns://m.edsoo.ru/82315dd4
I'paHuIBI TPUMEHUMOCTH KIIACCHIECKOM
butnuoreka IJOK
88 MEXaHUKH. 3aKOHBI AJIEKTPOJMHAMUKI H

IIPUHIIATI OTHOCUTEIIBHOCTU

https://m.edsoo.ru/c9bd77cb
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IlocTynaTsl cienanbHON Teopun

Bubnmoreka IIOK

89
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
IIpeobpazosanus Jlopenna. YcioBue
90 nprIHHHOCTH. OTHOCUTEIHHOCTH bubmorexa LIOK
P ' https://m.edsoo.ru/d83742bb
OTHOBPEMEHHOCTH. 3aMeJICHIEe BPEMEHH U
COKpAIIeHUE JUTHHBI
91 DHeprus U UMIYJIbC PEISITUBUCTCKOM Bubmuoreka [IOK
YaCTHILIBI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl € YHEPTHEH U UMITYITIECOM Bubmmorexa [IOK
PENATUBUCTCKOM YaCTHUIIBI. DHEPTUS TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIJIOBOE U3TYUCHUE bubmorexa [IOK
Y https://m.edsoo.ru/f54035a5
Bubnmoreka IIOK
%4 3axon eMetuenrs Buna https://m.edsoo.ru/1c5ff752
Bubnmoreka IIOK
95 T'unotesa M. I1nanka o kBanTax. ®OTOHBI https://m.edsoo.ru/a5ffa218
butnuoreka IJOK
96 C)
HEPTHA H HMIIYIILC (pOTORa https://m.edsoo.ru/7fb307ec
97 Dotoaddext. Onbiter A. I'. Cronerosa. Bubmmorexa [IOK
3akoub! porodadhdexra https://m.edsoo.ru/8c68e5b9
98 YpaBHenue DiHmTelHa 17151 hoTodddexra. bubmmorexa IIOK
"Kpacnas rparnna” gotorddexra https://m.edsoo.ru/01ef4556
butnuoreka IJOK
. I1. H.
99 Jasnenne cBeta. OMBITHI Jlebenena https://m.edsoo.ru/64bAT966
butnuoreka IJOK
1 B i
00 OJIFIOBDIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiins. nuna BoaHs! ae bpoitnsa u
101 a3Mepbl 00J1aCTH JOKAJIN3AIMH JBUKYIICHCS bubmmorexa [IOK
P P A i https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
Bbutnuoreka IIOK
102 K - i
0 OPIYCKYIUIPHOBOTHOBOH Ayamism https://m.edsoo.ru/8ccab62a
b K
103 Judpakius 3IeKTPOHOB Ha KpHCTAIaX ubmmorexa [10

https://m.edsoo.ru/30dbal8c
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Crierdrika U3MepeHnit B MUKPOMHDE.

104 CoOoTHOIIEHHS HEOTpeAeIEHHOCTEH bubmorexa OK
. pea https://m.edsoo.ru/65783dec
I'eiizenOepra
Bubnmoreka IIOK
1 P
05 CLICHHE rPagHieciX safat https://m.edsoo.ru/e70195bd
.. Bubnmoreka IIOK
106 P
CILICHIC pACTCTHEIX 3371 https://m.edsoo.ru/ee9b3182
107 KonTtponpHas padora mo remam: "OCHOBBI Bbubmmorexa IIOK
CTO", "KopIirycKyIsapHO-BOTHOBOH Ayann3m" https://m.edsoo.ru/c3de891a
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA. Bubnuorexa IIOK
108
[Tnanerapuas Mmoxens atoMa Pesepdopaa https://m.edsoo.ru/312b750a
bubanoreka [JOK
109 II b
OCTyJathl bopa https://m.edsoo.ru/404dfa9a
110 Buner ciektpoB. CiekTp ypoBHEH sHEprun Bubmmorexa [IOK
aroma BoJopoja https://m.edsoo.ru/cf74b11a
111 CHoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE Bubmmorexa IIOK
CBETa https://m.edso0.ru/f945d85¢c
butnuoreka IJOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxmonnas moaens sinpa [efizenbepra-
113 I/I]};:HCHKO 3a i{[ " MESCOBOG 'nzlcn(r)) sapa bubmorexa [OK
e Apa- https://m.edsoo.ru/34ada5de
M3oronsl. PagroakTuBHOCTH
3aKoH paAn0aKTUBHOTO pacnaga. CBoicTBa
114 HMOHU3NPYIOIIETo U3TydeHus. Biusaue bubmmorexa IIOK
pPaanuoaKkTUBHOCTH HA KHUBbIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umetpus
DHeprus CBsI3U HYKIOHOB B siape. SnepHbie
cuiel. JledexT maccsl siapa. SnepHsie
115 peakuuu. SnepHsie peakTopsl. [TpoGieMbl bubnmoreka [JOK
YIPaBJIIEMOT0 TEPMOSIIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKUE ACTICKTHI Pa3BUTHSI SIICPHOU
SHEPreTUKU
116 MeTomp! perucTpay U UCCIeJOBAHUS Bubnmoreka IIOK

QJIEMCHTAPHBIX YaCTHII. (DyHl]aMCHTaHBHI)Ie

https://m.edsoo.ru/lac08a5b
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B3auMoJeiicTBus. baproHsl, ME30HBI U
nentonsl. [IpencraBnenue o CtannapTHON
Mozenu. KBapk-riirooHHas MOENb aipOHOB

Omsnka 3a npengenamu CTaHAapTHOW MOJIEITH.

Bubnmoreka IIOK

117 Témuas MaTepus M TEMHas YHEPTHSL.

p N P https://m.edsoo.ru/c026fd37
EmuaCTBO DM3mdeckoit KapTHHBI MUpa

118 DTarbl pa3BUTHS ACTPOHOMUU. 3HAYCHHE Bubmuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IprMeHNMOCTh 3aKOHOB (VU3UKH JIIIS

119 00BSICHEHHUS IPUPOJIBI KOCMUYECKUX Bubmmorexa IIOK
00BEKTOB. MeTOBI aCTPOHOMUYECKUX https://m.edso0.ru/39c44028
HccaeJ0BaHuM
CoBpeMeHHBIC ONITUYECKHE TEIECKOIIBI,

120 aIMOTEJIEeCKOMBI, BHEATMOC(hEpHas Bubmotexa IIOK
p ’ P https://m.edsoo.ru/4877aale
ACTPOHOMHS

121 Bun 3Bé3anoro HeOa. Co3Be3nus, sipKue Bubnuorexa IIOK
3BE3/0bI, IJIAHETHI, NX BUJIMMOE JIBIKCHHC https://m.edsoo.ru/aac588eb
Conneuynas cucrema. Connie. ConHedHast

122 akTUBHOCTL. McTounuk sHeprun CojHIa 1 bubmorexa HOK

. ’ p https://m.edso00.ru/22748eb4
3BE3]
3BE3/1BI, UX OCHOBHEIC XapaKTEPUCTHKH.
123 Juarpamma "crieKTpaJIbHBIH Ki1acc — bubmorexa HOK
p . p https://m.edsoo.ru/42169944
CBETUMOCTD
124 3Be3/1bI TJIABHOM MOCJIEI0BATEIIBHOCTH bubimorexa IOK
https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 38&31. CoBpeMEHHBIE

125 HpPEeJCTaBICHUS O IPOUCXOKIACHUH U Bubnmoreka LIOK
spomony ConHIla U 3BE31. DTarbl )KU3HU https://m.edsoo.ru/d09da494
3BE3 ]

126 Mineunsriii [1yte — Hama ['anaktuka. Tumst Bbubmmorexa IIOK
ranakTuK. UEpHble ObIPHI B Apax raJakTHK https://m.edsoo.ru/7cd10a0a
Bceenennas. Pacimpenne Beenennoii. 3akoH Eu6 OK

oTeKa
127 Xa66usa. Teopust bonbiioro B3phiBa. nosmorexa L1

PenukroBoe usnyuyenue

https://m.edsoo.ru/3dbdf0d?2
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128 MacmrabHas ctpykTypa Beenennon. Bbubmmorexa IIOK
Meraranaktuka https://m.edsoo.ru/ce234633
Bubmmoreka IIOK
129 Hepeménnsie npobiaeMbl acTpOHOMHUU
P P P https://m.edsoo.ru/d37d9ffe
®uznyecKkuil NPakTUKYM 10 TEME
"UccaemoBanre MariuTHOTO IO
130 IMOCTOSIHHBIX MarHuToB" win "HcciaenoBaHue bubnuoreka [JOK
CBOMCTB (peppOMarHeTHKOB" WIIH https://m.edsoo.ru/67361aef
"HccnenoBanue AEUCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"
®uznyeckuil NpakTukyM 1o teme "M3mepenue
cuibl Amnepa" wim "U3ydenue 3aBUCUMOCTH
" Bubnuorexa IIOK
131 CHIIBI AMIIepa OT CHJIBI TOKa" MITN
" . https://m.edsoo.ru/fcae91e9
OmnpeneneHne MarHUTHONH HHAYKIIMY HA
OCHOBE M3MEepEeHus cuibsl Ammepa”
®uznyecKkuil NpakTUKYM IO TEME
"HccnenoBaHue sIBICHUS 3J1EKTPOMArHUTHOM
132 " " i P https://m.eds00.ru/c36658da
uHayKIun" wim "OnpeneneHne HHIyKINN
BHUXPEBOI'0 MArHUTHOTO MOJIS"
Pusnyeckuil IPaKTUKYM 110 TEME
"MccnenoBanue SIBICHUS CAMOUMHIYKIIUN" UITH butnuoreka IJOK
133 "
COopka MOAETH AIIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
Ou3nuecKkuil MpakTukyMm 1o teme "M3mepenue
134 [epHuo1a CBOOOIHBIX KOJIEOAHUI HUTSIHOIO U Bubmotexa ITOK
P " https://m.eds00.ru/5d159d35
NPY>KHHHOTO MasITHUKOB
Ou3nuecKuil MPaKTUKYM 110 TEME
135 "TIpeobpa3oBaHue SHEPTUU B TIPYKUHHOM bubmmorexa [IOK
Peodp K P Py https://m.eds00.ru/a28026bd
MasiTHHKE
Ou3nuecKuil MPaKTUKYM 110 TEME
"HccnenoBanne NepeMEHHOro TOKa 4epes
. bubnmoreka [JOK
136 HOCJE0BATENBHO COETUHEHHBIE

KOHJICHCATOP, KaTYIIKy U pe3ucTop” Win
"HccnenoBanue pabOTH HCTOYHUKOB CBETA B

https://m.edso0.ru/89dc2d90
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e TIePEMEHHOTO TOKa"

dusnueckuil mpakTukyM 1o teme "H3yuenue

Bbubnanoreka [JOK

137 IapaMeTpoB 3ByKOBOH BOJHBI" https://m.edsoo.ru/b100661a
Odusnueckuil mpakTUkyM 1o teme "M3mepenue
MoKa3artesst MpeJIOMIICHUS CTeKa" HiIu Bbubnmorexa IIOK

138 "[onyueHne u300paKeHUs B CHCTEME U3 https://m.edsoo.ru/42569eal
IUIOCKOTO 3epKajia U JIUH3bI"
®uznyecKkuil NPakTUKYM 10 TEME
"HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO Bu6morexa LIOK

139 paccTosiHUs OT BelllecTBa (Ha mpuMepe htts://m.edsoo.ru/b879fb3f
KUIKUX JTHH3)" win "M3Mepenue pokycHOro
PacCTOSIHUS pacCEUBAIOIINX JTUH3"
Du3nvecKui NpaKTUKYM II0 TeME BuGmorexa 1IOK

140 "Habmonerne mudpakunu, nHTEpPEpEeHINH U httos://m.edsoo.ru/8b7ac73T
MoJIIpU3aluy cBeTa"
DusnyecKkuil IPakKTUKYM II0 TeEME
"OnpeneneHue UMITyJIbCa U SHEPTUU BuGmiorexa [[OK

141 PEIATUBUCTCKUX YacTull (1o ¢oTorpadusm https://m.edsoo.ru/63756047
TPEKOB 3apsHKEHHBIX YaCTUI] B MArHUTHOM
mone)"
Ousnueckuil MpakTUKyM 1o teme "M3mepenue
noctostHHOM [Inanka Ha OCHOBE MCCIEIOBAHMS BuGmorexa LIOK

142 tdoroaddexra” mmm "MccnenoBanue https://m.edsoo.ru/eb916f82
3aBUCHMOCTH CHJIbI TOKA Y€pe3 CBETOHOJ OT
HanpspokeHus"
Pusnyeckuil IPaKTUKYM 110 TEME

143 "HMccnenoBanue CieKTpa pa3pexeHHOTO bubnmoreka [JOK
aTOMapHOro BOAOPO/AA U U3MEPEHUE https://m.edsoo.ru/ec651eb8
nocrostHHOW Punbepra”
®uznyeckuil NPakTUKYM 110 TEME

144 "MccnenoBanue paguoakTHBHOTO (poHa ¢ Bubmmoreka [IOK
WCTIONIb30BaHueM jao3umMerpa" wim "M3yuenue https://m.edsoo.ru/c3dabe6e
TOTJIONIEHHS OeTa-J9acTHIl aTIOMUHUEM"

145 ®uznyeckuil NPakTUKYM MO TeEME Bbubnaunoreka [JOK
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"Habmronenns 38631HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCTIOJIb30BAaHHEM
KOMIIBIOTEPHBIX MPUIOKECHUH IS
OTIPEICIICHUS TOJIOKEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IUA
CeBepHOro nosyutapus 1 ipkue 3BE31b1" WIn
"Habmonenus B Teneckon JIyHBI, TIaHeT,
TyMaHHOCTEH 1 3BE3HBIX CKOTUICHUN"

O0001IeHne U cucreMaTh3anys 3Hanui. Poib
(DU3UKK 1 aCTPOHOMHH B 3KOHOMHYECKOH,

https://m.edso0.ru/1072021e

Bubnmoreka IIOK

146

TEXHOJIOTMUECKOH, COLIMaTbHON U dTHUECKOM https://m.edsoo.ru/ad6ddeed

cdepax JIesITeIbHOCTH YeIOBEKa

O060011eHNE U cUcTEMAaTH3aIMs 3HaAHN. Poib
147 M MeCTO (PM3UKH U aCTPOHOMUH B bubmmorexa OK

. TP https://m.edsoo.ru/18f19f7c

COBPEMCHHOM HAYYHOI KapTHHE MHpa

O0600111eHNE U cUCTEMATH3aIMA 3HaHN. Poib

(uznaeckoii Teopun B GOPMUPOBAHUT
148 MPEICTaBICHUHN O (PU3NUECKON KapTHHE MUPA, Bubnmoreka IIOK

MeCTO (H3MYECKON KapTHHBI MHpa B 00IIeM https://m.edsoo.ru/e7d400f4

Py COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX

MpeACTaBJIeHUMN O PUPOJIE
149 O00011IeHNEe U CUCTEMATH3ALIHs 3HAHUI T10 butnuoreka IJOK

teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o011IeHre U cCUCTeMAaTH3anus 3HAaHUN 110 bubnunoreka [JOK

teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U cUcTEMAaTH3aLMs 3HAHUH 110 Bubnnoreka [IOK

teme "Jlnnamuka" https://m.edsoo.ru/2dfbafc5
152 O0001IeHHE ¥ CHCTEMAaTH3aIHs 3HAHUH 110 bubnmoreka [JOK

teMe "CraTtuka TBepAoro tena" https://m.edsoo.ru/3cca482e
153 O000111eHIE U CHCTEMATH3ALMS 3HAHUH T10 bubnnoreka IJOK

TeMe ""3aKOHBI COXPAHEHUS B MEXaHHKe" https://m.edsoo.ru/32a4d1a0

O060011eHNEe U CHCTEMATU3ALMS 3HAHUMN 10

" N butnuoreka IJOK

154 Teme "OCHOBBI MOJIEKYISIPHO-KUHETUYECKOI

Teopun”

https://m.edsoo.ru/ed440ca8
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O0600111eHrE U cCUCTEMATH3aLM 3HAHUH 110

Bubnmoreka IIOK

155
teme "TepmoauHamuka. TemnoBsle MalIuHb" https://m.edso00.ru/c63f7c10
O0600111eHrE U cCUCTEMATH3aLM 3HAHUH 110

156 TeMe "ArperaTHbIE COCTOSHHS BEIIECTBA bubmorexa [IOK

P R B ' https://m.edso0.ru/1d36b5b1
®a3oBbIe IEPEXOBI
O0001IeHNE ¥ CUCTeMAaTH3alHs 3HAHUHA 10 Bubmuoreka [IOK

157 " "

TeMe "DNeKTpuiecKoe moJie https://m.edsoo.ru/3bf0def9

158 O060011IeHNE U cCUCTEMATH3ALM 3HAHUM 110 Bubnmoreka IIOK
teMe "I1oCTOSIHHBIN 27eKTpUYecKui TOK" https://m.edsoo.ru/71453ee6

159 O06o00111eH1e U cCUCTeMAaTH3alus 3HAHUN 110 Bubnuorexa IIOK
teMe "Toku B pa3nuyHbIX cpeaax” https://m.eds00.ru/3d40077a

160 O06o0011IeHE U CHCTeMAaTHU3alKsl 3HAHUH 110 bubnuoreka [JOK
TeMe "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBurlii ypok. O600111€HIE 1

161 CI/ICTre)MaTszI/Is{ 3HAHUH 110 TEME bubmorexa OK
" " https://m.edso00.ru/053e2248

DIeKTpOMarHuTHAS WHIYKIS
Peseprurlit ypok. O60061eH1e 1

162 CI/ICTI;)MaTI/ISZp WS 3HAHWUH TI0 TeMe bubimorexa [OK

" 5 , https://m.edso0.ru/d6310bfd
MexaHndeckue kKoyieoanus"
PesepHblit ypok. O6o0IIeHNE U

163 CI/ICTEMaTI/IS:p Ysl 3HAHUH 110 TEME bubmorexa HOK

" " " https://m.edsoo.ru/5e2bb83d
DIEKTPOMArHUTHBIE KOJICOAHUS
PeseprHbIit ypok. O000mIeHNe 1

164 CHCTEMATH3aIMs 3HAHUH 110 TEMeE Bbubnuoreka [JOK
"MexaHHUECKHE U 3IIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PezepBHbIit ypok. O000mEeHne 1 bubnunoreka [JOK
cUCTEMAaTH3alxs 3HaHu| 1o TeMe "OnTuka" https://m.edsoo0.ru/52ad1603
Pesepsusblii ypok. O0001IEHNE U

P P o " bubnnoreka IJOK
166 cucTeMaru3anus 3HaHuil o reMe "OCHOBEI
https://m.edsoo.ru/5hec1c65
CTO"
167 PesepBusIit ypok. O600menue n Bubnmoreka IIOK

CHCTEMATU3auA 3HAHMH 110 TEME

https://m.edsoo.ru/f7c59d38
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"KopmyckynsipHo-BOTHOBOH gyanm3m"

Peseprublit ypok. O000IEeHHE U

Bubmmoreka IIOK

168 cncrehlzllamsaum 3HaHui 1Mo treme "dusnka 1 https://m.edsoo.ru/L511654
aroma
Pesepsurlii ypok. O6001IEHNE 1
169 CI/ICTI;MaTI/ISZp ust 3HaHI/II‘/I'1II 1o teme "dusuka 1 Brbmorexa HOK
N " https://m.eds00.ru/905c5ce0
ATOMHOTO S7Ipa U 3JICMCHTAPHBIX YACTHIT
Pesepsusblii ypok. O0001IEHNE U
170 CI/ICTEM&TI/BZPI/IS{ 3H21H1/H‘/’LIlI 110 Teme "DIiIEMEHTEI 1 Bubmiorexa LIOK
L,[, https://m.edsoo.ru/2bffb94c
acTpoU3UKH
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 170 16
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






