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Pabouast mporpamma no ydebHomy mnpeametry «®Pusuka (yriyOneHHBIM ypoBeHB)» mis 10 kimaccos
cocTaBlieHa ¢ yueToM TpeboBanuii @enepanbHoro 3akoHa "O6 obpazoBanuu B PO" ot 29.12.2012 N 273-03;
dI'OC COO (npuka3z Munnpocsemenus Poccun Ne 413 ot 17.05.2012r. (B penakmuu ot 12.08.2022 Ne 732));
@enepanbHOil 00pa30BaTEIbHON MPOTpaMMBl CpeaHero oduiero obpasoBanus (Mpuka3 MUHIIPOCBEIIEHUS
Poccuun Ne 371 ot 18.05.2023); DenepanbHoii paboueli mporpaMMbl cpeHero oomiero oopazoBanus «Du3uka
(mms 10—11xkimaccoB oOpa3oBaTenbHBIX OpPraHU3AMA YriyOJIeHHBIH ypoBeHb) 2023 r.}, OOII COO MBY
«JIumeir Ne 76» ot 30.08.2024 . [{ns cocraBieHHs IporpamMMbl HCHOJb30Basics KoHCTpykTOp paboumx
nporpamm ECOO (Pabouas nporpamma mo yuebHomy npenmety «Pusuka. YriryOneHHblid ypoBeHby» as 10-
11 kmaccos (ID 6025185).

[IporpamMmma opuweHTHpOBaHAa Ha WHCIOJNb30BaHHe ydeOHWKa  @Dm3mka. 10-11 kmacc: 6a3oBbIE U
yrayonenubii ypopau. / I'.5. Mskumes, b.b. byxosues, H.H. Corckwuii; mon pen. H.A. TlapdpentreBoid. -
M.:Ilpoceemenne. 2024. B VYuebnom mnnane MBY «Jlumeit Ne76» Ha usyueHue npeamera «Puzukar
(yriyonénnsiii ypoBeHb) orBoautes 340 gacoB: B 10 kiracce — 170 gacoB (5 wacoB B Henenmo), B 11 kimacce —
170 gacoB (5 yacoB B Heneno). Peanuzayus npozpammot 2024-2025 yueonuwiii 200.

PaGouas mporpamma no yue6HOMy mnpeameTry «Dusnkay Ompenenser coiepiaHue AESITeIbHOCTH C
yueToM ocoOeHHOocTel oOpa3zoBaTesnbHOM noauTHku MBY «Jluneit Ne 76», o6pazoBaTenbHbIX IOTpeOHOCTEN U
3aMmpocoB 00YYAIOIINUXCS.

[Iporpamma o ¢usuke Ha ypoBHE cpeqHero odmero oopa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHHHA
u TpeOOBaHUH K pe3yibTaTaM OCBOSHUS OCHOBHOM 00pa3oBaTENbHON MporpaMMel, npeactaBieHHbx B @I'OC
COOQO, a takxke ¢ yuérom (enepanpHO pabodeil mporpamMmbl BocmuTaHus W KoHIENmmu mpernogaBaHus
yuebHoro npenmera «Pusnka» B 00pa3oBaTenbHBIX opraHu3anusax Poccuiickoit Dexepanuu, pearn3yronmx
OCHOBHBIE 00pa30BaTEIbHBIEC TPOrPAMMEI.

[Iporpamma 1o ¢usuke ompenenser o00s3aTeNbHOE MPEIMETHOE COJEp)KAaHUE, YCTAaHABIMBACT
PEKOMEHAYEMYIO TIOCIIEIOBATEIbHOCTh HW3YUEHUs TEM H pa3/eloB y4eOHOro mpeamera C  y4&ToM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOTrO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. [Iporpamma mo ¢usuke naér mpeacTaBieHUE O IESAX, COACP)KAaHUH, OOIIEH CTpaTerdu
oOyudeHus, BOCIHTAHUA W Pa3BUTUS oOydaromuxcs cpeacTBamu yueOHoro mnpeamera «Dusuka» Ha
yriay0nEHHOM ypOBHE.

N3yuenne kypca GU3MKU YriayOJIEHHOIO YpPOBHS HMO3BOJISIET Pealn30BaTh 3a/aud NPOoQecCHOHATBHON
OpHEHTAIlMM, HAlpaBJICHO HA CO3/IaHUE YCIIOBUHM JUIsl MIPOSBIEHUS CBOMX MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM KaXABIM OOydYalOIIMMCs, KOTOpble HEOOXOIUMBI JJIs TPOJODKEHUs 00pa3oBaHUs B
OpraHu3anusaXx MpodeccCHOHATBbHOr0 00pa30BaHUs IO PA3IMYHBIM (PU3MKO-TEXHUYECKHMM U WH)KEHEPHBIM
CHELHUATBHOCTSM.

B nporpamme no ¢usnke onpeaensorces MiIaHUpyeMble pe3yabTaThl OCBOEHUS Kypca (PU3UKU Ha YPOBHE
cpeaHero oOuiero obpa3oBaHUsA: JTMYHOCTHBIE, METANpPEIMETHbIE, PeAMETHbIE (Ha YriyOJIEHHOM YpPOBHE).
Hay4no-MeTomonmornueckoir OCHOBOM it pa3pabOTKH TpeOOBAHHWM K JMYHOCTHBIM, METalpeAMETHBIM U
IpPEIMETHBIM pe3ylbTaTaM OOYYaIOLIMXCsl, OCBOMBLIMX MPOrpaMMy Mo (hu3MKe Ha YpOBHE CpPeHEro oOIero
o0Opa3oBaHus Ha YriyOJIEHHOM YpPOBHE, SIBISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3nKe BKIOYALT:

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHHS Kypca GU3HUKH Ha YIIIyOJIEHHOM YPOBHE, B TOM YHUCIIE MTPEIMETHBIE
pe3ysbTaThl O ToAaM o0y4YeHHs;coiepkanre yueOHoro npeamera «dusnkay 1o rogam ooydeHusl.

[Tporpamma 1o ¢pu3HMKe MMEET MPUMEPHBIA XapaKTep U MOXKET OBITh MCIIOJIb30BaHa YUUTEISIMA (PU3UKU
JUISL COCTaBJICHUS] CBOMX Pa0OYHX MPOTpaMM.

[IporpaMmMa 10 (Qu3MKEe HE CKOBBIBAET TBOPUECKYID HWHUIMATHUBY YUMUTEIEH M MPEIOoCTaBIIsSIeT
BO3MOXHOCTH Ul pEAlIM3alliy pa3IMYHBIX METOAMYECKHX TOAXOJ0B K IMPENoJaBaHUI0 (HU3UKU Ha
yriayOGiIEHHOM YPOBHE MPH YCIOBUU COXPAHEHHUs 00s3aTeNIbHOM YacTH CO/Iep KaHUs Kypca.

®dusmka Kak Hayka 0 HanOojee OOIIMX 3aKOHAX MPHUPOJIbL, BHICTYMAsl B KaUeCTBE yUeOHOTO MpeaMeTa B
IIKOJIEe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 okpyxaromiem mupe. [lIkonbHbIi Kype Gpusuku —
CHCTEMOOOpa3yIoNUil Uil €CTeCTBEHHO-HAyYHBIX YUYEOHBIX INPEIMETOB, MOCKOJIBKY (U3NYECKHE 3aKOHbI
JeKaT B OCHOBE IPOLIECCOB W SBJICHHM, HM3ydaeMbIX XUMHEH, Ouonoruell, ¢usmueckoil reorpadueit u
actpoHomueil. Vcnonbp3oBaHWE M aKTHUBHOE INPUMEHEHHE (U3WYECKUX 3HAHMN OIpEeNesniIo XapakTep M
OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTWH B cdepe 3HEPreTUKH, TPaHCIOPTa, OCBOEHMSI KOCMOCA,
MOJy4YEeHHUsI HOBBIX MAaTEpUANIOB C 33/JaHHBIMU CBOWCTBaMH. V3ydeHue (HU3MKHM BHOCHUT OCHOBHOM BKIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromierocs, B OpMUpOBaHUE YMEHUI MPUMEHSITh
HAYYHBIM METOJ MO3HAHMS [TPH BHIMOJIHEHNH UMH YU4E€OHBIX UCCIIETOBAHHMA.

1https://edsoo.ru/wp—t:ontent/uploads/2023/08/24 ®PN-Pu3smnka-10-11-knaccol_yra.pdf
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B ocHOBYy kypca ¢u3uKM Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs MOJOKEH Pl UACH, KOTOpbIE
MOYKHO PacCMaTpUBaTh KaK MPUHLUIIBI €T0 TOCTPOCHHS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEMl KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJICPKUT
MaTepHaj U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KIACCHUECKO, TaK M COBPEMEHHON (PU3HKH.

Hoesn zenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca GU3uKu 00beAMHEH BOKPYT (PU3NYECKUX
Teopuil. Benymmm B Kypce sBusieTcs (OPMHPOBAHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE¢ peanuzanus npeanojaraeT UCHojb30BaHUE 'YMaHUTApPHOTO MOTEHIIMANA
dbusznyeckoil HayKd, OCMBICIIEHHE CBS3M pa3BUTUS (U3UKH C pa3BUTHEM OOIIecTBa, a TakkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIeMaMH.

Hoen npuknaonoui nanpaenennocmu. Kypc ¢huszuku yriay0iaEHHOro ypoBHs IpeanoiaraeT 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTUYECKUX MPUIIOKEHUH U3yYEeHHBIX TEOpU U 3aKOHOB. [Ipu sTOM
paccMaTpUBAIOTCS Ha YpOBHE OOIMIMX TPEJCTaBICHUH M COBPEMEHHbIE TEXHHYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoen 3Ixonozuszayuu peanusyercs MOCPEICTBOM BBEACHHS 3JEMEHTOB COJAEP)KAHUS, IMOCBSIIEHHBIX
IKOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKHU M TEXHOJIOTHI, a TAKKe
o0cyxeHus MpobIeM palliOHATFHOTO MPUPOIOIOIB30BAHUS U IKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHme conepkaHus MPOrpaMMbl MO (U3MKE JOIDKHO OBITh MOCTPOSHO Ha MPHHIUIAX CHCTEMHO-
NEeSATeNIbHOCTHOTO Tonaxona. g ¢u3uku peanu3anusi 3TUX MPUHIUIOB Oa3upyeTcsi Ha HUCIHOIb30BAaHUU
CaMOCTOSITEJILHOTO JKCIIEPUMEHTa KaK IIOCTOSIHHO JeHCTBYymolero (axkropa ywyebHoro mpouecca. Jias
yrayOIEHHOTO YPOBHSA — 3TO CHUCTEMa CaMOCTOSITENIBHOTO YYEHHYECKOTO JKCHEPHUMEHTA, BKIIIOYAIOILIETO
(GpoHTaTbHBIE YYEHWYECKHE OIBITHI NPU HM3YYEHHH HOBOTO MaTepHuala, JladopaTropHble paboThl W paboTHI
npakTukyma. [Ipu 3ToM BO3MOKHBI JiBa crioco0a peanu3anuu (pU3NYecKoro mpakTukyma. B mepBom ciydae
IPAKTUKYyM IpoBoautcs 1ubo B koHue 10 m 11 xmaccoB, aubOO mociie MepBOro M BTOPOrO MOJIYroJuil B
Ka)KIOM U3 3THUX KjaccoB. BTopoit cocod — 3To uHTerpamnus paboT MpakTUKyMa B CUCTEMY J1aOOPaTOPHBIX
paboT, KOTOpBIE MPOBOJIATCS B Mpolecce M3ydeHus pasznena (temsl). [Ipu 3Tom moza paboTamu MpakTHKyMa
MOHMMAETCS CAMOCTOSTENBFHOE UCCIENOBaHHE, KOTOPOE TPOBOAUTCA IO PYKOBOJCTBY CBEPHYTOIO,
000011EHHOTO BHJ1a €3 MOIIaroBo HHCTPYKLUH.

B mporpamme no ¢usuke cucremMa y4eHHMUYECKOI'O HKCIEPUMEHTA, TaOOpaTOPHBIX paboT M MpaKkTUKyMa
NpeCTaBiIeHa CIMHBIM TepeyHeM. BhiOOp TeMaTWku IUisl DTUX BUJIOB YUYECHHUYECKHX INPAKTHUYECKUX padboT
OCYILECTBIISICTCSI YYaCTHMKaMM OOpa30BaTEeIbHOIO Ipoliecca HUCXOAs U3 OCOOCHHOCTEH IMOYpOYHOIo
IUTAHUPOBAaHMSL U OCHalleHus kabuHera ¢usuku. IIpu 3TOM oOecneunBaeTcs OBIaJ€HUE OOYYAIOUIMMUCS
YMEHUSAMH HPOBOJUTH MPSIMbIEe U KOCBEHHBIE U3MEPEHUS], HCCIEJOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETMUUH
¥ TIOCTAaHOBKY OTIBITOB IO IPOBEPKE MPEIOKEHHBIX THITOTES.

Bonbioe BHUMaHKE yenseTcs pelieHHI0 pacuéTHBIX U Ka4eCTBEHHbIX 3a7au. [Ipu 3ToM Juis pacu€THbIX
3aad MPHOPUTETOM SIBIISIFOTCS 3aJadd C SIBHO 3aJaHHOM M HESBHO 3a/JIaHHOW (DU3MYECKOW MOJEIbIo,
MO3BOJISIOIINE NMPUMEHATh HW3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U
UHTETPUPYS NMPUMEHEHHE 3HAHWHA M3 pa3HBIX pa3ienoB. /i KaueCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSICHEHHE/TIpe/ICKa3aHue MPOTEKaHUs (U3UYECKUX SIBICHUM M MPOLECCOB B OKpYXKaromiei
KHU3HH, TpeOYIONIHe BEIOOpa PU3NIECKON MOJIENH ISl CHTYallu! TIPAaKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ tpedoanusmMu ®I'OC COO k marepuaibHO-TEXHUYECKOMY 00ECIIEUYeHHI0 yuyeOHOTro
nporiecca Kypc Gpu3uku yriayoJ€HHOTO YPOBHS Ha YPOBHE CpeHero o0mero o0pa3oBaHus JOJKEH U3ydaThCs
B YCIOBUSIX TpEAMETHOTO KaOmHeTa. B kabunere ¢u3MKM MODKHO OBITH HEOOXoIuMoe IabopaTopHOe
000pyI0BaHUE JUTS BBITIOJHEHUS! YKa3aHHBIX B MpOrpamMMe Mo (U3MKe YICHHYECKHX OMBITOB, JJA0OPATOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKE IEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoOHHOE 00OpysOBaHKe (OpPMUPYETCS B COOTBETCTBHM C TPUHIMIIOM MHHUMAIIbHOU
JIOCTAaTOYHOCTH M oOecreyrBaeT IOCTAHOBKY IE€PEUYHCICHHBIX B MporpamMme Mo (PU3HMKE KIFOUEBBIX
JEMOHCTpAIMA TSI HCCIIEIOBAHUS N3Y9aeMbIX SIBJICHUH W MPOIECCOB, SMITUPUICCKUX U (HYHIAMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe o00OpyJqOBaHHE Ui YUYEHHYECKUX MpPaKTHUYECKHX paboT ¢dopMupyercs B BUIE
TEMAaTUYECKUX KOMIUJIEKTOB M O0ecleurBaeTcss B pacuéTe OJHOTO0 KOMIUIEKTa Ha JBYX OOYYarolIuxcs.
Temaruueckne KOMIUIEKTHI JIaOOpaTOPHOTO OOOPYAOBAHUS [IOJKHBI OBITH TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TAKXKE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BHJIC TU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU LEJIIMU U3y4YeHHsI (GU3UKU B 00ILIeM 00pa3oBaHMU SABISIOTCS:(POPMHUPOBAHUE MHTEpEca U
CTpeMJICHHS O0y4alolUXCcs K HAyYHOMY U3YUEHHUIO MPUPOJIbl, Pa3BUTHE UX UHTEUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH;pa3BUTHE  TPEACTABICHUH O  HAYYHOM  METOJA€ TMO3HaHWsS ©  (OPMHpPOBAHUE



HCCJIEIOBATEILCKOTO OTHOLICHHUS K OKPYKAIOLIUM SBJIEHUSAM;()OpMHUpOBaHIE HAYYHOIO MHPOBO33PEHHS KaK
pe3ynbTara M3y4eHUs OCHOB CTPOCHHS Marepuu U (DYHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;(HOPMUPOBAHUE
YyMEHHH  OOBSACHATH  SABJIEHUS  C  KCHOJb30BaHMEM  (U3MYECKUX  3HAHUW M HAY4YHBIX
JI0KA3aTeNbCTB;(pOPMUPOBAHUE TPEACTABICHUN O posid (DU3HMKH ISl Pa3BUTHS JAPYTUX ECTECTBCHHBIX HAYK,
TEXHUKU M TEXHOJIOTUH;pa3BUTUE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymiell mnpodeccuoHanbHON
NESTEIIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K JAIbHEUIIEMY 00YYCHHUIO B 3TOM HAIIPABJICHUU.

Joctrxenne 3TUX 1eneld oO0ecreynBaeTcsl PelIeHUEM CIIEAYIOIUX 3a7ad B Ipolecce U3yueHus: Kypca
(GU3MKN Ha YpPOBHE CPEIHEro o0Iero oopa3oBaHMs:IPUOOPETCHIE CUCTEMBI 3HAHUHK 00 OOIMMX (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUAX, BKIOYAs MEXaHUKY, MOJEKYIAPHYIO (GU3UKY, 3JIEKTPOJIUHAMUKY,
KBAaHTOBYIO (PM3UKY WM 3JIEMEHTHI acTpodu3uku;HopMupoOBaHUE YMEHHUI MPUMEHITh TEOPETHUECKUE 3HAHUS
JUIst OOBsICHEHHSI (PU3MUYECKUX SBICHUM B MPUPOAE U IS MPUHATHUS MIPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOI
KHU3HH;0CBOCHUE CIIOCOOOB pEIICHUS PA3IMYHBIX 3a/a4 C SIBHO 33/IaHHONM (DM3MYECKOH MOjeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE co3/laHue (GU3NYECKON MOJeNH, aJeKBaTHOM YCIOBUSAM 3a/ladH, B TOM
YHCIIe 337]a4 WHKCHEPHOTO XapaKTepa;MOHNMaHue (PU3UUYECKUX OCHOB M MPHUHIIMIIOB JACHCTBHS TEXHHYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB, WX BIUSHUS Ha OKPYKAIOLIYIO CpEay;OBJIaJICHUE METOJaMU
CaMOCTOSITEIILHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3UUICCKUX DKCIICPHUMEHTOB, aHAIN3a U WHTEPIPETAIIUN
uH(pOpMaIliK, OIpeNeseHHs] JTOCTOBEPHOCTH MOJYyYEHHOTO pe3ylbTaTa;Co3AaHue YCIOBUM Al Pa3BUTHS
YMEHHI TPOEKTHO-HCCIICIOBATEIBCKOM, TBOPYECKOW JIEATEIBHOCTH;pa3BUTHE HWHTEpeca K chepam
npoecCuoHaNBHOM NesSTENIbHOCTH, CBI3aHHON C (PU3UKOM.

B cootBerctBuu ¢ tpedoBanusmMu GI'OC COO yriny0n¢HHBIA YypOBEHb M3y4eHUS] YIeOHOTO IMpeaMeTa
«Du3nKa» Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHHs BBHIOMpPAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOIIUMHU
MIPOJIOHKEHHE 00pa30BaHU 110 CHEIHATLHOCTIM (PH3UKO-TEXHUIECKOTO MTPOdHIIS.

[Ipennaraemslii B mporpamMMe mo (Qu3uke MnepeueHb JIabopaTOPHBIX M MPAKTUYECKUX padoT sBiSETCS
PEKOMEH/IOBAaHHBIM, VUYWUTENb JEIacT BBHIOOP IPOBEACHUS JTaOOPATOPHBIX pPabOT W OMBITOB C Y4ETOM
WHAUBHUAYaAIbHBIX 0COOCHHOCTEH 00yUYaronInXCs.

Conep:xxanue yueoHoro npeamvera «®u3uka» Ha yriayoJeHnom ypoBHe 10 kiacc
(4 yacoB B Hexe10, 170 yacos)

Pa3nes 1. Hayunblii MeTon MO3HAHMS NPUPOIBI.

®uznka — pyHIaMeHTalbHas HayKa o npupojae. HaydHblil MeTO MO3HAHUS M METOJIbl UCCIIEOBAHMS
(bU3NUECKUX SBICHHH.

DKCHepUMEHT U TeOpus B IIpoLlecce Mo3HaHus npupoibl. Habmronenne u 3kcnepuMeHT B U3UKE.

CriocoOb1 m3MepeHus: (pU3NYECKHX BeIMYUH (aHAIOroBble W LHU(POBBIE H3MEpUTENbHBIE MPHUOOPHI,
KOMIIBIOTEPHbIE TaTYMKOBBIE CUCTEMBI).

[MTorpemHuoctu n3MepeHuit pusnueckux BeJIWYUH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue pU3NYECKUX SBJIEHUH U MPOLIECCOB (MaTepHaabHas TOUYKa, a0COJIOTHO TBEPJOE TEIIO,
ujeanbHas JKUAKOCTb, MJIEAIbHBIA ra3, ToueuHbld 3apsa). ['mmore3a. dusnyeckuil 3aKoH, I'paHHIBI €ro
IpUMEHUMOCTH. Pu3nyeckas TeopHsl.

Posnp m Mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOM KapTHHBI MHpa, B MPAKTHYECKOM
NEITEILHOCTH JIIONIEHN.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuKym.

W3mepenune cuiabl TOKa U HaNpsHKEHUS B IENH IMOCTOSIHHOTO TOKa MpPU TOMOIIM AaHAaJOrOBBIX H
U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1u(ppoBoi maboparopuei no ¢usnke. [Ipumepsl u3mepenus GpU3NUECKUX BETUUYHUH NPU
MOMOIIY KOMITBIOTEPHBIX 1aTYMKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe aBrxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOT0 IBMAKEHUs. CucTema oTcuéra.

[Ipsimast 1 oOpaTHas 3a7ja4 MEXaHUKH.

Pannyc-BekTop MarepuaibHOM TOYKH, €0 MPOEKIIMHA Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepemenienue, cKopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOPEHHE MaTepHallbHOMN
TOYKH, UX MPOEKIIUHA HA OCU CUCTEMBI KOOpANHAT. CII0KEHNE EPEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABM)KEHHME. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MYyTH MaTepUAIIbHON TOYKU OT BPEMEHH U UX TPpaUKH.



CBobOogHoe maneHune. YCKopeHrue CBOOOMHOIO majeHus. [[BwkeHue Tena, OpOIICHHOTO MO YIIOM K
TOPU3OHTY. 3aBHCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHUSI MaTEpHAIbHOW TOYKHM OT BPEMEHU U HX
rpadukH.

KpuBonuneiinoe nBuxeHue. [[BrkeHMEe MAaTEpUAIBHOM TOYKM IO OKPYKHOCTH. YTJIOBAs M JIMHEHHAs
ckopocth. Ilepmon wu wyacrorta oOpamenus. LlenTpocTpemurenbHoe (HOpMallbHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEepUAIbHOM TOUKH.

TexHn4eckue ycTpoucTBa M TEXHOJIOTMYECKHE IPOLECCHI: COUIAOMETP, JABHKEHUE CHApANIOB, LEIHBIE,
niectepéHUaThie U peMEHHBIC Mepeiad, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, MILTIOCTPAlMs KHHEMATUYECKUX XaPAKTEPUCTHUK JBHKECHUS.

CrocoOblI UCCIIENOBAHUS IBUKECHUN.

WMimrocTpanus npeieabHoro nepexoia i U3MEpEeHHE MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue ABMKEHUI € UCIIOIB30BAaHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpomeHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

[TpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEeHHE TyTEH, TPACKTOPUM, CKOPOCTEH NBIKEHUSI OJHOTO M TOTO € Teja B Pa3HBIX CHCTEMax
OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuxKym.

N3yueHue HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

H3mepenne yckopeHus npy NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUU O HAKIIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHHUH.

Wsmepenne yckopeHus CBOOOJHOrO MajeHUs (PEKOMEHIOBAHO  HCIOJb30BaHUE ITU(PPOBOM
1a00paTOpUH).

W3ydenne pABWKEHHWS Tena, OpOIIEHHOrO TOpPH3OHTANBHO. IlpoBepka THMOTE3pI O TPSAMOU
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHue nBr>KeHUs TeJla 1Mo OKPYKHOCTHU € MTOCTOSSHHOM MO MOJIYJIKO CKOPOCTBIO.

HccnenoBanre 3aBUCIMOCTH Tieproia oOpalieHrss KOHUYeCKOro MasiTHUKa OT €ro mapaMeTpoB.

Tema 2. /lunamuka.

IlepBoiii 3akoH Hprorona. Muepuumanbabie cuctembl orcu€ra. [IpuHumn otHOocutenbHOCTH ['amuies.
HeunepuinansHbie cUCTEMBI OTCUETA (OTIpEIeTIEHNE, TPUMEDHI).

Macca tena. Cuna. [IpyuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroToHA 17151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA /111 MaTepuanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHOW MacCHI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOTHOTO TaICHUs OT BBICOTHI HaJl IOBEPXHOCTHIO TTAHETHI
U OT reorpaduueckod MmMHpOTHI. J[BU)KeHHMEe HEOECHBIX Tel M UX CHyTHUKOB. 3akoHbl Kemnepa. Ilepsas
KOCMHUYECKAsi CKOPOCTb.

Cwita ynpyrocrtu. 3akoH I'yka. Bec tena. Bec Tena, 1BHXKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenne. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus mokos. KoadduimeHT TpeHus.
Cuna conpoTHUBJIEHUA TMpPU JBWXKEHUM Tela B JKUJIKOCTH WIM Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCUTEJILHOTO JIBUKEHUS.

Hasnenue. 'mapocrarnueckoe nasienune. Cuiia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLIECCHI: MOAIIMIIHUKY, IBUKEHHUE HMCKYCCTBEHHBIX
CITYTHHUKOB.

Hemoncmpayuu.

Hab6monenne qBvkeHUs Te B MHEPIHUAIBHBIX M HEMHEPIIMATBHBIX CHCTEMaX OTCUETa.

[IprHIUIT OTHOCUTEBHOCTH.

Kavenue nByX UWIMHIPOB WJIM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME pPABHOJEHCTBYIOIIECH IMPHUIIOKEHHBIX K TEIy CUJI C MPOU3BEACHHUEM MAacChl Tejla Ha €ro
YCKOpPEHHE B MHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIIMX B PE3YJITATE B3aUMOICHCTBUSA TEI.

H3mepenne mace 1o B3auMoOIEUCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.



[lenTpoOe)KHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKECHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

W3mepenne paBHOICHCTBYIOMIEH CHUJI TP IBMKEHUHU OpYCKa 110 HAKIIOHHOM IIOCKOCTH.

[IpoBepka rumore3sl O HE3aBHUCHUMOCTH BpPEMEHHM IBMKEHHUS Opycka MO HAKJIOHHOM IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopManum.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes3 JETKUil OI0K.

Wzmepenne korppunmeHTa TpeHuUs 1Mo BEIUYHHE YIIIOBOr0 Koddduuuenra 3aBucumMoctu F,(N).

HccnenoBanue qBruxeHMs OpycKa M0 HAKIIOHHOW MJIOCKOCTH C MEPEMEHHBIM KO3 UITUEHTOM TPEHUSI.

W3ydenue nBuxeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpaOE Teno. [locTynaTenbHoe U BpalaTelbHOE ABUKEHHE TBEPAOIO Teaa. MOMEHT CHIIbI
OTHOCHUTENIbHO oOcu BpaumieHus. [linewo cumbl. CrioxkeHue cuil, NPWIOKEHHBIX K TBEpAoMYy Teiy. LleHTp
TSKECTH TeJa.

VYcnoBust paBHOBeCHUsI TBEPAOTO Tea.

YcroitunBoe, HeyCcTOHUIMBOE, Oe3pa3InIHOE pABHOBECHE.

TexHuueckue YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: KPOHIUTEHH, CTPOUTEIbHBIM KpaH,
peiéryaTble KOHCTPYKIUU.

Hemoncmpayuu.

VYciioBust paBHOBECHS.

Bunsl paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoncTpynpoBanue KpOHIITEHHOB U PACYET CUJI YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETrO IIOMIA/lb OMOPBHI.

Tema 4. 3akonvt coxpanenusn ¢ Mexanuxe.

NMmnynbsc MaTepuanbHONM TOUKH, CUCTEMbl MaTE€pUabHBIX ToueK. LIeHTp Macc cucTeMbl MaTepuaIbHbIX
Touek. Teopema o IBHKEHUH LIEHTPA Macc.

NMiynbC cuIibl 1 I3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umnysnbca MaTepuanbHOW ToukH. llpencraBieHne o COXpaHEHMM MOMEHTa HMITYJbCa B
LHEHTPAIbHBIX MOJIAX.

PaGora cunbl Ha MajOM 1 Ha KOHEUHOM IepemelieHuu. I'paguueckoe npeacrapieHue padoThl CUIBL.

MOIIHOCTD CHUIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKH. Teopema 00 HU3MEHEHHWU KHHETUYECKOW SHEpruu
MaTepHalbHOU TOUKHU.

[ToreHuuanbHble M HeMOTeHUMaNbHBIE cuibl. [loTeHnuaneHas »Heprus. [loTeHumanpHas >Heprus
yrpyro 1ehopMUPOBAaHHON MPYKUHBL. [loTeHIInanbpHas SHEPTUs Tela B OHOPOJHOM TPaBUTAIIHOHHOM IIOJIE.
[ToreHunanbpHast YHEPrUs TeJla B TPABUTALMOHHOM I10JI€ OAHOPOJHOTO Iapa (BHYTpH U BHE mapa). Bropas
KOCMHUYECKasi CKOPOCThb. TpeTbs KocMu4ecKasi CKOpOCTb.

CBs13p pabOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHHEM MEXaHMYECKON SHEpruu CUCTEMBbI Te. 3aKOH
COXPAHEHUS MEXaHUUYECKOHN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu aiis ueanbHON KUAKOCTH Kak CIIEICTBUE 3aKOHA COXPAHEHUS] MEXAHMYECKOU
SHEpPTUU.

TexHnueckue ycTpoWCTBa M TEXHOJOTMYECKUE IIPOLECCHI: JIBUKEHUE PAKET, BOJOMET, KOIED,
IPYKUHHBIN MUCTOJET, TUPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpavyuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUITBI.

W3meneHne sHepruu Teja Mpyu COBEPIIEHUH padOoThI.

B3anmuble TIpeBpallleHUs] KUHETHYECKOM W MOTEHIMAJbHOW SHEPrUuil NMpW JEHCTBUU HA TEJIO CHIIbI
TSKECTHU U CUJIBI YIPYTOCTH.



CoxpaHeHue 3Hepruy Mpu CBOOOTHOM MaJCHHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomul, npaKmuKym.

N3mepenne umnysbca Tena no TOpMO3HOMY ITYTH.

W3mepenune cumbl TSIru, CKOPOCTH MOJIENHN SIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHUS UIMITYJIbCA TENIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOIEHCTBUM.

N3mepeHrie KWHETUYECKOM YHEPTUU Teja M0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU Tella TI0 HAKJIOHHOM IJIOCKOCTH.

Pa3nea 3. MoJsiekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TOJOXKEHUS MOJEKyIsipHO-KuHeTHueckoi Teopun (MKT), ux ombiTHOE 00OCHOBaHHE.
Huddys3usa. bpoyHoBckoe nBMkKEHHE. XapakTep IBUKEHHS M B3aUMOJICHCTBUSI 4acTUIl BeulecTBa. Mojenu
CTPOCHUS Ta30B, KUIKOCTEH M TBEPIBIX Ted M OOBSCHEHHWE CBOWCTB BEIECTBA HA OCHOBE ITHUX MOJEICH.
Macca u pa3mepsl Mosiekyn (atomoB). KonnuectBo BemiectBa. [loctosinaas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u criocoOsl €€ usmepenus. [llkana remmnepatyp Llenbcusi.

Mogenb uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU: YACTULIBI ra3a ABUKYTCS XaOTUUECKHU
Y HE B3aMMOJICHCTBYIOT JIPYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AOcomoTHas Temmeparypa (LIKaia
temneparyp KenbBuna). 3axon lambToHa. M3omporeccsl B UAEaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BeniecTBa. [ paduyeckoe npeacraBieHe U30MPOLIECCOB: H30TEpMa, U30X0pa, u300apa.

CBs13p MeX/ly aBJICHUEM U Cpe/IHEH KMHETUYECKOW AHEPruel MOCTYNaTebHOTO TEIJIOBOIO JBMXKEHHUS
MOJIEKYJI UJCAIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO-KHUHETHUYECKON TEOPUH UJICAIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN KMHETUYECKOU dHEprueu
MOCTYINATEIbHOIO TEMJIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuuyeckue ycTpoHCTBAa W TEXHOJOIMYECKHE IIPOLIECCHl: TEPMOMETp, OapoMerp, MOIydeHHe
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buneoponuk ¢ 3anuchio peabHOr0 OpOYHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepHa.

[IpuTsrkeHne MONEKYII.

Mopnenu KpUCTaJUINYECKUX PEMIETOK.

Habumronenue u rccnenoBanne N30MpOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopusvie padbomot, nPAKMUKYM.

HccnenoBanue mpoliecca yCTaHOBJIEHHUS TEIJIOBOIO PAaBHOBECHS INPHU TEIJIO0OMEHE MEXIy Topsiuel u
XOJIOJTHOW BOJIOH.

N3yuenne n30TepMudecKoro mpoiiecca (PeKOMEHI0BaHO HCIIOIb30BaHue MUGPOBOI JabOpaTOprn).

N3ydenne n30xopHOro mnporuecca.

N3ydenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmoaunamudeckas (Tl) cuctema. 3ajaHue BHEIIHUX YCIOBUHM Ui TEPMOAMHAMHUYECKOH CHCTEMBI.
Buemnue u BHyTpeHHHe mapamerphl. [lapameTpbl TepMOIMHAMUYECKONW CHCTEMbI KaK CpeAHHME 3HAYCHHS
BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoanHamuku. CamMoNpou3BoOJibHAs pellaKkcalus TePMOAMHAMUYECKON CHCTEMBI K
TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHHI: ypaBHeHHEe MeHeneeBa—
Krnaneiipona u BbIpakeHUE Il BHYTPEHHEH JHEpPIMM. YCIIOBUS NPUMEHUMOCTH AITOW MOJENH: HU3Kas
KOHLIGHTpalusl 4YacTHIl, BBICOKME TeMIeparypbl. BelpakeHne mjis BHYTPEHHEH SHEPIHMM OAHOATOMHOIO
UJEAIBHOTO rasa.

KBazucrarnueckue 1 HECTATHYECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoAWHAMHUKe. Beruucnenuwe paboTsl mo rpaduky mporecca Ha pV-
JuarpaMme.



Tennonepenaya kak crmoco0 M3MEHEHHS BHYTPEHHEW SHEPrUU TEPMOJIMHAMHYECKOM CHCTEMBbI 0e3
coBepiieHust paboTbl. KOHBEKIHS, TEMIONPOBOAHOCTD, H3IIyUCHHE.

KonnyectBo Temnotel. TemnoéMkocTh Tena. YaenbHass W MOJSIpHAs TEIUIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. VYpaenbHas TeuioTa CropaHus ToOIUiMBa. Pacu€r KonauyecTBa TEIUIOTHI  IPHU
teronepenaue. [lonstue 06 aguadbaTHOM Mpolecce.

[epBbIii 3akoH TepMoAMHAMUKU. BHyTpeHHsst sHeprus. KommdecTBo TemynoTel W paboTa Kak Mepbl
VU3MEHEHUS1 BHYTPEHHEHN SHEPruu TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3aKoH TepMOIMHAMUKHU ISl PABHOBECHBIX IIPOLIECCOB: Y€pPE3 3aJaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJMHAMHYECKON CHCTEMBI POXOAUT €AMHCTBEHHAs aarabaTa. AOCOIIOTHAs TeMIepaTypa.

Bropoii 3akoH TepMOAMHAMMKH JJIi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IE€PEAATH TEIUIOTY OT
OoJsiee XOJIOAHOTO Tena K Oosee Harperomy 0Oe3 kommeHcanuu (Kmayswmyc). HeoOpaTuMoCTh NpUPOIHBIX
IIPOLIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKHUE ACTIEKThI UCIIOJIb30BaHUS TEIUIOBBIX ABUraTeneil. TemioBoe 3arps3HEHUE OKPYKaoIIen
Cpensbl.

TexHnueckue yCcTpOHWCTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: XOJIOAUIbHUK, KOHAUIMOHED, TU3EIIbHbIA U
KapOIOpaTOpHBIA JBHTaTeNH, MapoBas TypOWHA, TIIOJyYe€HHE CBEPXHHU3KUX TEMIIEparyp, YTHIN3AIUsI
«TETJIOBBIX» OTXOJIOB C UCIOJB30BaHUEM TEIJIOBOIO HACOCA, YTHJIM3AIMS OMOOPraHUYECKOrO TOILIUBA TS
BBIPAOOTKH «TEIIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue temnepatypsl IpU a1nadaTHyeCcKOM pacIlIupEHUH.

Bo3gyuinoe orauso.

CpaBHeHHE YIEIbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHS BHYTPEHHEH YHEPTHH.

WccnenoBanue aguabdaTHoro mpouecca.

KoMnbroTepHble MOAENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaul, npaKmuKym.

W3mepeHue yaenbHON TEI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHoro mporecca.

N3yuenre B3aMMOCBSI3M SHEPTHH MEXKMOJICKYIISIPHOTO B3aUMOJCUCTBUS M TEMIIEpATypbl KHUTICHUS
KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. azoevie nepexoowvl.

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue. Y enbHas TerioTa napooopa3oBaHuUs.

Haceiimennsie 1 HeHachlllleHHBIE mMapbl. KauyecTBeHHass 3aBUCHUMOCTh IUIOTHOCTM W JIaBJICHUS
HACBIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT O0BEMA HACBHIINIEHHOTO TMapa. 3aBUCHMOCTH
TEeMIIepaTyphbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxHnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAYKHOCTD.

Teépnoe teno. Kpucramnmaeckue u amopdHbie Tea. AHU30TPOIUS CBOMCTB KpucTayioB. [lnaBnenue u
KpUCTAITH3aIus. Y IelbHas TeroTa rmiasineHus. Cyonumanus.

Hedpopmanuu TBEpHoro tena. Pactsokenue u cxatue. Chosur. Mopayns lOnra. [lpemen ympyrux
nedopMaruii.

TenoBoe pacmmpeHue )KUIKOCTEN 1 TBEPIBIX Tell, 00bEMHOE U JIMHEHHOE paciiupeHne. AHTapMOHU3M
TEIUIOBBIX KOJeOaHWI YacTHUI] BEIIeCTBA KaK MPUYMHA TEIJIOBOTO pacIIMpeHHsl Teld (Ha Ka4yeCTBEHHOM
YPOBHE).

[IpeobpazoBanue sHepruu B (ha30BBIX Mepexoax.

YpaBHEHHE TEIUTOBOTO OaslaHca.

[ToBepxHocTHOE HaTspKeHHE. KondUIMEHT TOBEPXHOCTHOTO HaTshKeHHsS. KanmwuispHble sSBIEHUS.
JlaBiieHne noa MCKpUBIEHHON MOBEPXHOCTHIO xkuAKocTH. Dopmyina Jlammaca.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHUE TMPOIECChl: JKUJIKHE KPUCTAIbl, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TernmoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHMXEHHOM JaBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITBI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

Kanwnnsipusle sBieHus.

Mopaenu HEHEIOTOHOBCKOH JKUJIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U MIABJIEHUS KPUCTAUIMYECKOTO BELIECTBA.

Buapl nedopmarnmii.

Habmroienne mainbix aedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3yueHne 3akOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepeHne yaenbHON TEII0ThI IIJIaBJICHUS JIbJA.

W3yueHne CBOMCTB HACBILIEHHBIX [1ApPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AYyXa U OLIEHKA MACChl MapOB B IOMEIICHUU.

N3mepenue ko3 puirieHTa MOBEPXHOCTHOTO HATSHKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBucuMocTy 1eopMaIiyi pe3HHOBOTO 00pasia OT MPUIIOKESHHON K HEMY CHITBI.

Pa3znen 4. DiekTpoauHaMuka.

Tema 1. Inexmpuueckoe nove.

OnekTpuzanusi TeJl U €€ NPOSABICHMS. DIEKTpUUECKUH 3apsia. JlBa BuAa 3JIEKTPUUYECKUX 3apsiioB.
[IpoBOAHMKY, TUAIEKTPUKHA U TMOJIYIPOBOJHUKHU. DIEMEHTAPHBIN ANEKTPUUCCKUN 3apsi. 3aKOH COXPAHCHHS
3JIEKTPUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kyiona.

Onektpuueckoe nose. Ero neiictBue Ha 31eKTpUUYEeCKUe 3apsi/bl.

Hanpsoxéaaocts anexTpudeckoro mois. [IpoOHbiit 3apsia. JIMHUM HampsHKEHHOCTH AJIEKTPHYECKOTO
noJist. OTHOPOHOE JEKTPUUYECKOE TIOJIE.

[ToTeHManbHOCTh JIEKTPOCTATUYECKOTO OIS, Pa3HOCTh moTeHmManoB u HanpspkeHnue. [lorennuansHas
SHEprus 3apsja B 3JIEKTpocTaTudeckoM noie. [lorennuman sanekrpoctatnueckoro noiis. Csi3b HAIPSHKEHHOCTH
HOJISL ¥ Pa3HOCTH MOTEHIMAJIOB JIJISl JIEKTPOCTATUUECKOI0 M0JIs (KaK OAHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[IpuHUUI Cynepro3UIINK SIEKTPUYECKHUX MTOJIECH.

[Tone Toueunoro 3apsna. [lone paBHOMEpHO 3apsikeHHOM cdepbl. [lone paBHOMEPHO 3apsAKEHHOIO IO
00Bémy miapa. [lone paBHOMEpHO 3apshkeHHOU OecKOHEYHOH miockocTd. KapTuHbl MMHUN HanpsHkEHHOCTH
ATHUX MOJEN U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsJIOB.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€E. J(ManeKkTpudeckas NpOHUIaEMOCTh BEIIECTBA.

KoHnneHcarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh MJIOCKOTO KOHAEHCATOPa.

[TapamiensHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBaTebHOE COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue  ycTpoWcTBA U TEXHOJOTMYECKHE  MPOLECCHI:  JJIEKTPOCKOM,  AJIEKTPOMETP,
AJIEKTpOCTaTUYECKas 3allUTa, 3a3eMIIEHUE 3JIEKTPOIIPUOOPOB, KOHAEHCAaTOPHhI, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M IPUHIHUIT AEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX MIAPUKOB.

DIIEKTpHUYECKOE MTOJIE IBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHHUKY B DJIEKTPUYECKOM IIOJIE.

DIeKTpOocTaTUYECKas 3allluTa.

Y CTpolCTBO U ICMCTBHE KOHJEHCATOPA IMTOCTOSSHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOWIAAU IJIACTUH, PACCTOSHUS MEXIY
HUMH U JUDJICKTPHUYECKON MTPOHHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apszka v pa3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.

O1ieHKa CHJ1 B3aMMOACHCTBUS 3apsKEHHBIX TEl.

HaGmronenne npeBparieHus SHEPTruu 3apsDKEHHOTO KOHIEHCATOpa B SHEPTUIO U3ITYUEHUs CBETOINO/IA.

N3ydenune npoTekaHusi TOKa B LEMU, COAEPKAIIEH KOHICHCATOP.



Pacnpenenenne pa3sHOCTM TOTEHUUAIOB (HANpsDKEHMs]) TIPU  MOCIEAOBATEIbHOM — COCAMHEHHUH
KOH/JIEHCAaTOPOB.

HccnenoBanue pas3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBus cylecTBOBaHUS IOCTOSIHHOTO JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpspkenune U u D1C

3akoH OMa 111 yyacTKa LEMH.

DJIEKTPUUYECKOE COINPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBIICHHUS OJHOPOJHOIO IMPOBOAHUKA OT €ro
JUIMHBI U IIJIOIIAU IIOIIEPEYHOT0 CEUECHUS. Y IEIIbHOE CONIPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapajljIeIbHOE, CMEIIAHHOE COEJUHEHHE IMPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pa6oTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MonHOCTb 2JEKTPUYECKOTO TOKA. TeruioBast MOLHOCTb, BbLAEIAEMas HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONPOTHUBIICHHE HWCTOYHMKA ToKa. 3akoH Owma i TMONHOW (3aMKHYTOM)
IEKTPUYECKOM enu. MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMBbIKaHHE.

KoHnaeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHnuyeckue ycTpoHCTBa U TEXHOJIOTMYECKUE IPOLECCHI: aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
3JIEKTPUYECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cuilbl TOKa U HAIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHHUS JUISl PE3UCTOpPA, JIaMIIbl HaKaJlUBaHUSA U
CBETOAMO/IA.

3aBUCUMOCTb CONPOTHUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLAAU IONEPEYHOTO
CEUYEeHMS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COIIPOTUBIIEHUS ITPU TOCTOSHHOM HAIIPSKEHUH.

[Ipssmoe uzmepenue D/IC. KopoTkoe 3aMblkaHHe rajibBaHUYECKOI'O 3JE€MEHTAa M OLEHKA BHYTPEHHETO
COTPOTUBIICHUSI.

Crioco0bl coeTMHEHHsI UCTOYHUKOB Toka, DJIC Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuit saxcnepumenm, nabopamopnsie pabomaul, npaKmuKym.

HccenenoBanue cMEIaHHOTO COEIMHEHHSI PE3UCTOPOB.

H3MmepeHue yaeapHOro COnpoOTUBIIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS [T JIaMITbl HAaKaIUBaHMSL.

YBenuyeHue npezena U3MepeHus amrnepMerpa (BoJbTMETpa).

N3mepenune 3/IC 1 BHYTPEHHETO CONPOTUBIIEHHSI HCTOUHUKA TOKA.

Hccnenosanue 3aBucumocty J/IC ranpBaHNYECKOro 3J1€MEHTA OT BPEMEHU NPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxku 6 paznuunsix cpeoax.

DnexTpudeckas IpOBOAUMOCTb Pa3IMYHbIX BEIIECTB. DJIEKTPOHHAsS TPOBOAUMOCTD TBEPBIX METAJIOB.
3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TeMIepatypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHasi M MPUMECHAsl MPOBOJUMOCTH IMOIYHPOBOAHMKOB. CBoiicTBa p—N-
nepexoa. [TonynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B DJEKTPOJUTAX. OJIEKTPOJUTHUYECKAS JAUCCOUMALUS. IJIEKTPOJIU3. 3aKOHBI
@apazes 118 dIEKTPOIN3a.

OneKTpuYecknil TOK B raszax. CamMoCTOSATEIbHBII M HECAMOCTOATENbHBIN pa3psl. PasnnuHble THIBI
CaMOCTOSITENILHOTO pa3psna. Monnus. [lna3ma.

TexHnuyeckue ycTpoHCTBa U MPAaKTHUYECKOE MPUMEHEHHE: ra30pa3psiiHble JaMIIbl, JJIEKTPOHHO-Ty4YeBast
TpyOKa, TOJYNPOBOJHUKOBBIE MPUOOPHI: JIHOJ, TpPaH3UCTOP, (HOTOAMOJN, CBETOJAMOJ, TaJbBaHUKA,
paduHUpOBaHKE ME/H, BbIIJIaBKA aTIOMUHUS, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBoli pa3psia ¥ IPOBOJUMOCTD BO3yXa.



CpaBHeHNE NPOBOJAUMOCTH METAJJIOB U ITOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuit saxcnepumenm, nadopamopnisie pabomul, nPAKMUKym.

HabGmonenue anexrponusa.

W3mepenue 3apsa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3HYeCKHl MPAKTHKYM.

CriocoObl  u3MepeHMs] (PU3MYECKMX BEIMYMH C UCIOJb30BAHUEM AaHAJIOTOBBIX M LU(POBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIHHBIE
HOrPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLieHKa I'paHyILl IOIPEIIHOCTEH.

[IpoBeeHne KOCBEHHBIX M3MEPEHUH, MCCIIEIOBAHUH 3aBUCUMOCTEH (M3MYECKUX BEIUYMH, MPOBEpKa
IPEVIOKEHHBIX TUNOTe3 (BbIOOp W3 paboT, OMUCAHHBIX B TEMAaTHMYECKMX paslenax «YueHUYecKui
IKCIIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

Wzyuenne xypca ¢usuku yriyonéaHoro ypoBHs B 10 Kiacce OCymiecTBIseTcs € y4€TOM
COJIepKATENbHBIX MEXIPEAMETHBIX CBs3ed C KypcaMH MaTeMaTHKH, OMOJIOTMH, XHMHH, reorpapuu u
TEXHOJIOTHH.

MesicnpeOmemmuvie nOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIi (akt, runore3a, (Qusuyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, HKCIIEPHUMEHT,
MOJICJIUPOBAaHKE, MOJElb, HU3MEpPEHHE, MOTPELIHOCTH H3MEPEHUH, H3MepuTelibHble MPHOOpHl, LUbpOBas
nabopaTopus.

Mamemamuka: penieHne cucTeMbl ypaBHeHMH. JluneiHas QyHkuus, napabona, rumepbona, HX
rpadukud U cBoiicTBa. Tpuronomerpuueckue (yHKIMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanudeckoe IBHKCHHE B KUBOW mpupoae, AUPQy3us, 0CMOC, TEIIIOOOMEH KHUBBIX
OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpY’Karolled cpeibl, YTHIM3alus OMOOPraHUYEeCKOro TOIUIMBA IS
BBIPA0OTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSXKEHUE U KAIIWJUIIPHBIC SIBICHUS B IPUPOJE,
JJIEKTPUYECKHUE SIBJICHUS B )KUBOM NPUPOJE.

Xumusa: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJSPHA
Macca, IOJy4YeHHE HAHOMAaTEpUaJoB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, JKUIKOCTEM M Ta3oB, XUAKUE
KPUCTAJIIbI, D3JEKTPUUECKHE CBOMCTBA METAJNIOB, JJIEKTPOJIMTUYECKAs JUCCOLMALMS, TajJbBaHUKA,
JJIEKTPOHHAs! MUKPOCKOIIHS.

T'eozpaghusa: BnaxHOCTh BO3lyXa, BETPbl, OApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JABWKEHHH C MCIOJIb30BAaHMEM MEXaHU3MOB, YUET CyXOro M >KHUIKOTO
TPEHHsI B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIMM (KPOHIITEHH, pemeéTdyaTble KOHCTPYKIUH), UCIOJIb30BaHUE
3aKOHOB COXpPAaHEHHMS MEXaHMKM B TEXHUKE (TMpPOCKON, BOJOMET W Jpyrue), JBUTATelb BHYTPEHHEIO
Cropanusi, rnaposasi TypOrHa, OBITOBOW XOJIOJWUJIBHUK, KOHAUIIMOHED, TEXHOJIOTMH MOJIYYEHHUsS] COBPEMEHHBIX
MaTepUasoB, B TOM YHCIIE HAHOMATEpUAJIOB, U HAaHOTEXHOJIOTUH, DJIEKTPOCTaTUYECKas 3allluTa, 3a36MJICHUE
AEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FraIbBaHHUKA.

Copepxanue yueOHoro npeagmera «®@u3uka» Ha yriyodJeHHoM ypoBHe 11 kiacc
(4 yacos B Heaesto, 170 yacon)

Paznea 4. diiekTpoamHaMuka.

Tema 4. Maznummnoe noe.

BzauMmopeiicTBue MNOCTOSIHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MaruutHoe mnoJie. Bekrtop
MarHuTHOM UHAYKUMH. [[pUuHIMI cynepno3uiuu MarHuTHHIX 1osiel. JIMHUU MarHUTHOM UHTYKLIUH.

MarnuTHOe 1MoJjie MPOBOJHHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA U KPYroBOro BUTKA). OTMBIT
Opcrena.

Cuna AMrmepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna JlopeHua, €€ HampaBieHHME U MOAYJb. J[BHXKEHHE 3apsDKEHHOM YacTUIl B OJHOPOJIHOM
MarHuTHOM noJjie. Paborta cumsl JlopeHma.

MarunutHoe noje B Beuectse. PeppoMarHeTUKH, Mapa- U IuaMarHeTUKH.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKHE TPOIECChl: MPUMEHEHUE ITOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, TECTEP-MYIbTUMETD, MIEKTPOABUTATENb IKOOU, YCKOPUTETH SJIEMEHTAPHBIX YaCTHII.



Hemoncmpayuu.

KapTtuna nuHui MHIYKIIUA MarHUTHOTO TIOJISI IOJIOCOBOTO U TIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptvHa nuHWMA MAarHATHOM WHAYKUWU TMIOJS JJIMHHOTO MPSAMOrO0 MNPOBOJHUKA M 3aMKHYTOI'O
KOJIbLIEBOT'O ITPOBOJJHUKA, KaTYIIKU C TOKOM.

B3anMozeiicTBrue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amniepa.

[evictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIMUTA.

HaburoieHne ABM>XEHNS ITy4yKa IEKTPOHOB B MAarHUTHOM IIOJIE.

[TpunHIMI NEHCTBUS SJEKTPOU3ZMEPUTENILHOTO MPUOOPa MArHUTOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

HccenenoBanue MarHUTHOTO OJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOiCTB (heppOMarHeTHKOB.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cunel Ammepa.

N3yueHue 3aBUCUMOCTH CHIIbI AMITEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE M3MEPEHUS CUJIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue aneKkTpoMarHuTHON UHAYKIUU. [loTok BekTopa MarHuTHON MHAYKIMU. DJIC nHayKIMKu. 3aKoH
3JIEKTPOMAarHUTHOM MHAyKIMK Papaznes. Buxpesoe anexkrpuueckoe noiie. Toku Pyko.

O/1C uHAyKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

WNunykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIENIU MOCTOSIHHOTO ToKa. fIBieHue camounaykuuu. J/1C
CaMOMHIYKIUU.

DHeprus MarHUTHOT'O TOJIS1 KATYLIKU C TOKOM.

DIIEKTPOMarHuTHOE IOJI€.

TexHnuyeckue ycTpolcTBa U TEXHOJOTMYECKHE MPOIECChl: MHAYKIIMOHHAS €4b, COJICHOU, 3allUTa OT
3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmronenue siBeHMs 3I€KTPOMAarHUTHON MHTYKITUH.

Uccnenoanue 3aBucumoctu J/1C HHAYKIIMM OT CKOPOCTHU U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenue MarauTa B alIOMUHHEBOM (METHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu 3/]C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

WccnenoBanue siBieHUs 3IEKTPOMarHUTHOM MHYKITUH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

UccnenoBanue siBieHNs CaMOUHTYKIUH.

CO6opka MOEH 3IEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KosieOanust U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarennuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

I'apmonnueckue konebanus. Kunemarnueckoe u IMHAMHUYECKOE OMMCAHKUE. DHEPreTHUECKOe OMMCaHHe
(3aKOH cOXpaHEHHs] MEXaHMYECKON 3Hepruu). BrIBoJ TMHAMUYECKOTO0 OMHCAHMS FApMOHUYECKHUX KOJIeOaHHH
U3 UX DHEPreTU4eCKOro U KWHEMaTUYECKOTO OITMCAHMS.

AMrmtyaa u (asza konebanuid. CBs3b aMIUIMTYAbI KOJeOaHWNH MCXOJHOM BEIMUYMHBI C aMILTUTYIaMH
KOJIeOaHUH e€ CKOPOCTU M YCKOPEHHSI.

[Tepmon m wactora konebanuii. Ileproa mManbix CBOOOJHBIX KOJIEOAHWM MaTeMaTHUYECKOTO MasTHUKA.
[Tepron cBOOOIHBIX KOeOaHU PYKMHHOTO MasiTHHUKA.

[TonsTue o 3aryxaromux KoyieOaHusX. BbeiHyXneHHble konebanus. Pesonanc. Pe3oHaHcHas kpuBasi.
BrusiHue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

TexHu4eckue ycTpoMCTBa M TEXHOJOTMUYECKHE MPOLECChl: METPOHOM, YacChl, KayelH, MY3bIKAJIbHBIE
UHCTPYMEHTEHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Koae0aTeNbHOTO ABMKEHHUSL.

Habmoienue He3aBUCUMOCTH NIEpUoa MaJlbIX KoJlIeOaHUi rpy3a Ha HUTU OT aMIUIUTY/bI.



HccnenoBanue 3aTyxammuX KoOJeOaHWH ¥ 3aBUCHUMOCTH TIEpHOJIa CBOOOJHBIX KOJeOaHWUW OT
COINPOTHBIICHUS.

UccnenoBanue xonebaHuii rpy3a Ha MAaCCUBHOM MPYXKUHE C IENIbI0 (DOPMHUPOBAHMS MPEICTABICHUN 00
UJE€AIBbHON MOJENIN PY>KMHHOT'O MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUHU NpU KoieOaHUsIX rpy3a Ha MpYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaAHUH.

Habmoienue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuxKym.

W3mepenue nepuoia cBOOOIHBIX KOJIeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3ydenne 3aKOHOB IBMIKEHUS TeJla B X0JIe KOJIeOaHU Ha YIIPYroM TOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MAasSTHHKA.

[Ipeobpa3oBanue sHEPrUM B IPY>KUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoaeOaHuH.

HccnenoBanue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenpupiit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJEOAaHUS B HICATHLHOM KOJEOaTEIbHOM
koHType. Dopmyna Tomcona. CBsi3p aMITUTYIbl 3apsijia KOHJAEHCATOpa C aMIUIUTYAOW CHUJIBI TOKa B
K0JIe0aTeIIbHOM KOHTYE.

3aKOH COXpaHEeHUsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHBIE KOJIeOaHus. BeIHy)IeHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[TepemeHHbIIT TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUCHUE CUIIBI TOKa
U HaIIPSDKEHUSI TIPH Pa3InIHON (popMe 3aBUCIMOCTH NMEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJaIbHBIN TMEepeMEeHHbI TOK. Pe3ucTop, KOHIEHCAaTop W KaTylIKa MHIYKTUBHOCTH B LIENHU
CHUHYCOM/IaJIbHOTO NEPEMEHHOI0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsxeHuil.

Wneanwusiii Tpancopmatop. [IpousBoactBo, nepenaya u notpedieHne 3eKTPUIECKON IHEPTHH.

DKOJIOTUYECKHE PUCKU TIPU IIPOU3BOJCTBE 3JIeKTposHepruu. KynbTypa HCIob30BaHus 31EKTPOIHEPTUU
B MTOBCE/IHEBHOM JKU3HH.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: DBJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
NIEPEMEHHOT0 TOKA, JIMHUU JIEKTpoIepeay.

Hemoncmpayuu.

CB00OOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMIMX AIEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.

BriHyX1€HHBIE CHHYCOM1aTIbHBIE KOJIE0aHusl.

Pe3ucrop, karyiika HHIyKTUBHOCTH U KOHJICHCATOP B LIEMH EPEMEHHOI0 TOKA.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpa.

VYcTpoiicTBO M MPUHIMIT AEHCTBHS TpaHCchopMaTopa.

Monenb TMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopniuie pabomaul, npaKmMuKym.

N3yuenune tpanchopmaropa.

HccnenoBanue NmepeMEHHOIO TOKA 4Yepe3 IOCIEN0BATENbHO COCIMHEHHBIE KOHJEHCATOp, KATYIIKYy U
pe3ucrop.

HabmtoneHune 31eKTpoOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B 1IETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 60JIHbL.

MexaHuueckue BOJHBI, YCJIOBUSA UX pacrpocTpaHeHus. llonepeunsie u nponosbHble BoiHbL. [lepuos,
CKOPOCTb PAacHpOCTpaHEHHUs M JUIMHA BOJIHBIL. CBONMCTBA MEXAHWYECKMX BOJIH: OTPaXEHHUE, MPEOMIICHUE,
uHTepdepeHus 1 TudpaxKus.

3Byk. CkopocTb 3ByKa. [' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IlymoBoO€ 3arpsisHEHUE OKPYKAIOIIEH CPEIBbI.

DJEeKTPOMAarHUTHBIC BOJHBI. YCJIOBUS HM3JIyUY€HHUS SJCKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa 3JIEKTPOMAarHWTHBIX BOJH: OTPaXEHUE, INpEIOMIICHHE, MOJsIpU3anus, HHTepdepeHuus u
nudpakiys.

[Ikana 3eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.



[TpuHIMITBI pagnoCBA3U U TeneBUIeHUs. Paqnonokanusi.

DIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpEebl.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAIbHBIE HWHCTPYMEHTHI, pajaap,
paaronpuéMHHK, TENeBU30p, aHTeHHa, Tenedon, CBU-meusb, ynpTpa3ByKOBas JMAarHOCTUKA B TEXHUKE H
MEJULMHE.

Hemoncmpayuu.

OO6pazoBanue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGmtonenue oTpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AUPpakiu MEXaHUUECKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmroienue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON M YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJH:  OTPaX€HUE, INPEIOMJICHHE, MOJIpU3aLMS,
T paKus, HHTePPEPEHITUS.

Oo6napysxeHnue HHPPAKPACHOTO U YIbTPAPHOIECTOBOIO U3TYUCHHIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

N3yueHnue napameTpoB 3ByKOBOI BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBeta. ToueuHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpaxeHHs cBeTa. [locTpoeHune wH300pakeHUN B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3akoHBI TMpelOMJICHHS cBeTa. AOCOMIOTHBIM TMOKa3aTelb MPeIOMIICHUS.
OTHOCUTENBHBIN TMOKa3aTeNb npeaomiieHus. [locTOSHCTBO 4acTOTHI CBETa M COOTHOIICHHUE JIJIMH BOJIH TPH
Iepexoie MOHOXPOMATUYECKOI0 CBETA Uepe3 rpaHuIly pasjieia IByX ONTHUYECKUX CpPE.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIi coctas Oenoro ceera. LIBer.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yrosl MOJIHOr0 BHYTPEHHETO OTPAKEHUS.

Cobuparoiue U pacceuBarouiye JUH3bl. ToHKasg nuH3a. POKYCHOE PACCTOSIHUE W ONTHYECKasl Cuia
TOHKOM IUH3BI. 3aBUCUMOCTh (JOKYCHOTO PACCTOSIHHS TOHKOW Cc(epHuecKoil JWH3BI OT €€ TeOMEeTpUu U
OTHOCHUTEJILHOTO MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona nyda, MpOILIEALIEro JUH3Y MO0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM onTHueckoi ocu. [loctpoenue
U300paKeHM TOYKHU u OTpe3Ka npsIMOi B coOuparomnmx
U pacceuBaIOLINX JMH3aX U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemarorias cnocoOHOCTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. HWHTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBHS HAOIIOJEHUS
MaKCUMyMOB ¥ MUHUMYMOB B MHTE€P()EPEHIIMOHHON KapTHHE OT JABYX KOTE€PEHTHBIX MCTOYHHKOB. [Tpumepsl
KJIACCHYECKHUX MHTeP(HEPEHIIMOHHBIX CXEM.

Hudpaxus cera. dudpaxinuonHas pemérka. YcioBue HaOMIOJEHUS TJIaBHBIX MaKCHMyMOB IpHU
NaJICHU MOHOXPOMATHUECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYeCcKHE YCTPOMCTBA W TEXHOJOTHYECKHE IMPOILIECChl: OYKH, JIyma, MEpHCKom, Qoroammapar,
MHUKPOCKOII, TPOCKITMOHHBIN aIrapart, MPOCBETIEHNE ONTHUKU, BOJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHMSI CBETA.

UccnenoBanue npenomMiaeHus CBeTa.

Habmronenne nomHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MyYKOB Y€pe3 MIIOCKOMAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue naTepdepeHInm cBeTa.

HaOmronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

Nzyuenne qudpakiinOHHON PEIIETKH.



Hab6nronenue audpakiinOHHOTO CIEKTpa.

HaGmronenue aucnepcuu cBera.

Habmioienue noisipuzanuu cBera.

[IpuMeHenue noasIpoUIOB AJIs U3YUYECHUSI MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, nPpAKMUKYM.

N3mepenue nokasatesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEILIeCTBA (Ha MpUMepe KUKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSHHS PaCCEUBAIOIINX JIUH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKalla U JIMH3BIL.

[Tonyuyenne n300paxeHust B CUCTEME U3 ABYX JIMH3.

KoncTpyrnpoBanue TeeCKONMYEeCKUX CHCTEM.

Hab6monenne nudpakumu, nHTEpHEPSHIINH U TOJSPU3AIIH CBETA.

W3ydeHue nonsipu3aluu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU AUIJICKTPUKA.

Wzyuenune naTephepeHIun Ja3epHOro U3y4eHNs Ha IBYX IIEIISX.

Habmonenue nucnepcuu.

HabGmonenue u uccnenoBanue nupakiimoOHHOTO CIIEKTpA.

W3mepeHue IHHBI CBETOBOM BOJHBI.

[ToydeHue criekTpa U3JIydeHus: CBETOIMO 1A TIPH IMTOMOITY TU(PPAKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEILHOCTH.

I'panuubl  NpUMEHUMOCTHM  KJacCMYecKoW — MexaHuku.  [locTtynaTel  cHEUHAIBHOM — TEOpHUH
OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTEepBal. [IpeoOpa3zoBanust JlopeHma. VYciioBue NPUYUHHOCTH.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b Macchl € SHEPTHUEH U UMITYJIHCOM PENSATUBUCTCKOM YaCTHUIIbI. DHEPTHUS TOKOS.

TexHu4eckue yCTpOHMCTBA M TEXHOJIOTHYECKUE TIPOIECCHl: CIYTHUKOBBIE MPUEMHUKU, YCKOPHUTEIH
3apsHKEHHBIX YaCTHII.

YueHndyeckuii SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, MPAKTHUKYM.

Onpenenenne UMIyIbCa WU SHEPTUU PEIATHUBUCTCKUX YacTUIl (MO ¢oTorpadusiM TPEKOB 3apsSKEHHBIX
YaCTHUI[ B MArHUTHOM TI0JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapHuo-601H08601l Oyaausm.

PaBHOBecHOE TeruioBOoe W3NMydeHUe (M3NydyeHUue aOCOMIOTHO YEPHOTO Tena). 3aKOH cMmelleHus BuHa.
I'mnoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®oroapdexr. Ombitel A. I'. CroneroBa. 3akoHbl (oroddpdexra. VYpaBHeHHe OHHIITEHHA U
doroaddekra. «Kpacnas rpanuna» porosddexra.

JaBnenue cBera (B 4YaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO TOTJIOMIAIONIYI0O U aOCONIOTHO
oTpaxaroiyto nosepxHocts). OmneiTel 1. H. JIeGenena.

BonnoBbeie cBoiicTBa uactuil. Bommbsl ne bpoitns. Jlniuaa BosHBl 1€ bpoitis m pasmepsl obnactu
JIOKANIM3aluK JIBIXKYIIEHCcs vacTuilbl. KopmyckynspHO-BOTHOBON ayanu3M. Jludpakius 3IeKTPOHOB Ha
KpHUCTaJIIax.

Crienmnduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I 'eiizendepra.

TexHudeckue yCTpOWCTBA M TEXHOJOTUYECKHE MPOIECCHI: CIEKTpOMETp, (OTOdIEMEHT, (HOTOMATUHK,
TYHHETbHBI MUKPOCKOTI, COJTHEYHAsI OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHIHETO GPoTodPdeKTa.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHHS OJTYTPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeTOoaHOI.

Conneunas 6arapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaul, nPAKMUKyM.

HccnenoBanue goropesncropa.

N3mepenne nmocrosinHo# [lmanka Ha ocHOBe uccnenoBanus Gporodddexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pEe3 CBETOMO/ OT HAIPSHKCHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopaa.



[Tocrynartel bopa. M3nydyenue u noriomuieHue GOTOHOB MPH MEPEXO/I€ aTOMa C OJHOTO YPOBHS SHEPTUU
Ha JpYrOu.

Bupael cniektpoB. CriekTp ypoBHEM SHEPTrUM aTomMa BOAOPOa.

CrnoHTaHHOE U BBIHYXKJEHHOE U31yueHue ceera. Jlazep.

TexHuyeckue ycTporcTBa U TEXHOJOTHUYECKHE MPOIIECChl: CIEKTPAIbHBIN aHaIu3 (CIEKTPOCKOI), JIa3ep,
KBaHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnens ombita Pesepdopna.Habmonenne nuHEWYaThIX CHEKTPOB.YCTPONUCTBO M JACHCTBHE CUETYHMKA
MOHU3UPYOIMX YyacTull. OnpeaesieHue JUIMHbI BOJIHBI JJa3€pHOTO U3JTYYEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

Habnronenue MMHEHYaTOro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOr0 aTOMapHOTO BOJIOPO/Ia M U3MEPEHHE TOCTOsIHHON Punbepra.

Tema 3. Duzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY.

Hyxnonnas monens siipa I'eiizen6epra—Banenko. 3apsy siapa. MaccoBoe uncio sjapa. M3otomnsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBINA OeTa-pacnana. ['amma-usnydeHue.

3aKOH paJuMOaKTUBHOrO pacnajga. PagunoakTuBHBIE M30TONBI B mpupoje. CBoOWCTBa MOHU3HPYIOIIETO
u3ny4deHus. BnusiHue painoakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. EctecTBeHHBIN PoH n3nydenus. JJozumerpus.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

SAnepusie peakuuu. [enenue u cuHte3 saep. SApepHsie peakTophl. IIpoGieMsl ympaBiisieMoro
TEPMOSJICPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS SIA€PHON SHEPIETUKU.

Mertoabl perucTpalvu U UCCIEAOBAHUS JIEMEHTAPHBIX YACTHULL.

dyHIaMeHTalbHbIE B3auMojelcTBUA. bapronsl, Me30HbI U jentoHsl. [IpeacraBnenue o CrangapTHOM
Mozenu. KBapk-TiIroOHHAst MOJIENb aIpOHOB.

®usuka 3a npeaenamu CtannapTHod Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO u3znyeckoil KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: JO3UMETp, Kamepa BuibCcoHa, snepHbIN
peaxkTop, TEPMOSIIEPHBIN peakTop, aTOMHast 00M0a, MarHUTHO-PE30HAHCHAsI TOMOTrpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaul, npaKmuKym.

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paaroakTUBHOIO (hOHA C MCIOJIB30BAaHUEM JI03UMETpA.

N3yueHue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DjieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Oranbel pa3BuUTHS  acTpoHOMMM. IIpukiiagHOE M MHPOBO33pEHYECKOE 3HAUYEHHE ACTPOHOMMUM.
[IpumMeHMOCTb 3aKOHOB (PU3UKU JUIsl 0OBSICHEHUS IPUPO]IbI KOCMUYECKUX OOBEKTOB.

MeTobl aCTpPOHOMHYECKUX HccieoBaHU. COBPEMEHHBIE ONTHYECKHE TEJIECKOIBI, PaJuOTEIECKOIIbI,
BHeaTMoc(epHas acTpOHOMHUS.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bl, MJIAHEThl, UX BUAUMOE JBH)KECHUE.

Comnneynas cuctema.Comnnie. ConHeuHas akTUBHOCTh. McTounuk snepruu ConHIla v 3BE31.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMma «CHEKTPaJIbHBIN KJIacC — CBETHUMOCTBY». 3BE3JbI
[JIABHOM  IOCJENOBATEIBHOCTH.  3aBHUCHUMOCTh  «Macca —  CBETHMOCTb» Uil 3BE3]  IUIABHOU
NOCJIEA0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEACTABICHUS O MPOMCXOXKIECHUU U
sBomoniu CoJHIIa U 3BE31. DTarlbl )KU3HU 3BE3]L.

Mnineunsiii [lyte — nama 'anaktuka. [Tonoxenue n nuxenne Connna B ['anaktuke. Tumbl ranakTuk.
PaguoranakTuku u kBazapsl. YEpHbIE ABIPHI B sApax rajlakTHK.

Bcenennas. Paciiupenne Beenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbioro B3peisa.
PenukroBoe uznydenue.

MacmtabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménusie npo6iemMbl aCTpPOHOMUU.

Yuenuueckue naoniooenus.

HabGmionenuss 3BE€31HOrO Heba HEBOOPYKEHHBIM TIJ1a30M C  MCIOJB30BAaHMEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUTSl OTpe/IeSIeHuUs MOJI0XKEHHUSI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTICHUM.

Du3HYeCKHil MPAKTHKYM.

CnocoObl  u3MepeHHuss (QU3NYECKMX BEJIWYMH C KCIOJb30BAHHEM AaHAJOTOBBIX U IU(MPOBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHTEIbHBIE
MOTPEITHOCTH U3MEpeHUH Gpu3ndeckux BenurH. OleHKa rpaHull TOTPEITHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEPEHHM, MCCIIEIOBAHUM 3aBHCHUMOCTEH (DU3MUECKUX BEIMYMH, MPOBEPKA
NPEUIOKEHHBIX TUMOTe3 (BBIOOp W3 paboT, OMMCAHHBIX B TEMAaTHMYECKHX paslenax «YueHUYeCKui
AKCTIEPUMEHT, TaO0OpaTOPHBIE padOThI, TPAKTUKYM).

O06o0maroniee noBTOpeHme.

O06o01eHne 1 cucTeMaTH3alys CoAep KaHus pa3zenoB Kypca «MexaHukay, «MonekysspHas pusnka u
TEPMOJAMHAMUKAY», «DJIEeKTpoAuHaMuKa», «Konebanus u BonHb), «OCHOBBI CIELUATIBHOW TEOPUHU
OTHOCUTEJIbHOCTUY, «KBaHTOBast pusnka», « ANeMEHTbl aCTPOHOMUU U aCTPOPUIUKIY.

Ponb pu3ukm 1 acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIBHON M 3THYECKOi cdepax
NeSITEIbHOCTH YE€JIOBEKa, POJIb U MECTO (PU3MKM M aCTPOHOMHMU B COBPEMEHHON HAy4yHOM KapTHHE MUDA,
3HaYeHHE ONUCATEIBbHON, CHCTEMATU3UPYIOLIeH, OOBSICHUTENBHON U MPOrHOCTUYECKON (DYHKIMN (PrU3nUecKoi
TEOPHH, POJIb (pU3NUECKONH Teopuu B (OPMHUPOBAHUU IPEICTABICHUA O (PU3MUECKON KapTUHE MHUpA, MECTO
¢u3uUecKoil KapTHHBI MUpPA B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenne xypca ¢usuku yriyonaéHHoro ypoBHs B 11 Kkiacce OCymecTBiusieTcs ¢ y4€TOM
COJIepXKATENbHBIX MEXIPEAMETHBIX CBs3ed C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnple NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEmO0006 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4HbIi (akr, runore3a, (Qusmyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OKCIEPUMEHT,
MOJICJIUPOBAaHKE, MOJE/b, HU3MEpPEHHE, MOTPELIHOCTH H3MEpPEHUH, U3MepuTelibHble MpHOOpHl, LUppOBas
nabopaTopus.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHHUH. TpuroHomerpuuyeckue (QyHKIUH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. BEKTOpbl M HUX MPOEKUUMH Ha OCU
KOOpJIMHAT, CJIO)KeHHe BeKTopoB. IlpousBoguble sneMeHTapHbIX ¢GyHKuuMid. I[lpusHaku momoOus
TPEYroJILHUKOB, ONPEIEICHUE TUIOMIAIU TNIOCKUX (UTyp U 00bEMa Tel.

Buonozua: >nextpudeckue sBJICHUS B KUBOM IPUPOJE, KOJeOaTeNIbHbIE JBUKEHUS B KHUBOH IPUPOJIE,
HKOJIOTMYECKUE PUCKH IPH MPOU3BOJACTBE AIEKTPOIHEPIUM, IEKTPOMATHUTHOE 3arps3HEHHE OKpYXKarolleH
Cpefbl, YIbTPa3BYKOBas IMarHOCTUKA B MEIULIUHE, ONITUYECKUE SIBICHUS B )KUBOW IPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa30BaHus KPUCTAJUIMYECKON PeIIETKH, CIEKTPAJIbHBIN aHaIN3.

T'eozpaghusa: marauTHBIE MOJIIOCA 3€MJIH, 3AJIEKU MarHUTHBIX Py, POTOChEMKA 3€MHOM IMOBEPXHOCTH,
ceiicmorpad.

Texnonocusa: TNpUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JJIEKTpOJBUTaTeNb SkoOw,
TEHEpaToOp NEPEMEHHOIO TOKAa, MHAYKLIMOHHAs I€4Yb, JIMHUM DJJIEKTpONEpenad, 3JEKTpOABUIaTeNb, pazaap,
paavonpuEéMHMK, TENEeBU30p, aHTEeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas JMAarHOCTUKA B TEXHHKE,
NPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs OINTHKA, COJHEYHas Oarapes, CIIyTHUKOBbIE NPUEMHHUKH, sJIEpHAs
SHEPreTHKa U 3KOJOTUYECKHE aCleKThl €€ pa3BUTHSI.

IInanupyembie pe3yJbTaThl 0CBOCHHS NMPOrpamMmel o ¢pusuke B 10-11 kiaaccax
(Yyriy0JieHHbIH YPOBEHb)

JInuHoCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» JOJKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCSA C(POPMUPOBAHHOW BHYTPEHHEH MO3MIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpHEHTalUd, T[O3UTUBHBIX BHYTPEHHUX YOEXJEHMH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 00IIecTBa, paCIIMPEHUE )KU3HEHHOTO OMbITA U OMbITa AeSTEIbHOCTH
B [IPOLIECCE PEaTN3aAlMK OCHOBHBIX HAIIPABIECHNUN BOCIIUTATEIbHOM I€ATEIBHOCTH, B TOM YHCJIE B YACTH:

rPasKIaHCKOr0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH IPAKIAHCKOM MO3UINK 00YyYaroIIerocss Kak akTUBHOTO M OTBETCTBEHHOT'O 4JIEHA
pOCCUICKOro 00IIIeCTBa;

e IPUHSTHE TPATUIUOHHBIX O0IEUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAXKJAAHCKOTO OOIIECTBA, y4acTBOBATh B
caMOyIIpaBJIeHMH B 00pa30BaTEIbHON OpraHu3aluy;

e YMEHHE B3aMMOJCHUCTBOBATh C COLHUAIBHBIMH HHCTUTYTaMH B COOTBETCTBUU C HMX (YHKLIUIMH U
Ha3HAYCHHEM;

e TOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e C)OPMHUPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTHYHOCTH, AaTPUOTU3MA;



e [CHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM POCCHUMCKHX YYEHBIX B
00acTi (PU3NKHU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e C)OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

e CLIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBLHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JIEATEINBHOCTH YUEHOIO;

e OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMUBOTO OyAYIIEro.

3CTeTHYECKOr0 BOCTIMTAHMSA:

e ICTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasl SCTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIEro (pu3ndeckon
HayKe.

TPYAOBOr0 BOCIIUTAHUSA:

e HHTEpPEC K pa3in4YHbIM cepaM NpodecCHOHATBbHONW AEATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
bu3MKOW M TEXHUKOH, yMEHHE CcOBeplLIaTh OCO3HAaHHBIM BbIOOp Oynyiied npodeccun U peasn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IUIAHBI;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO B 00JaCTH (PU3MKK HA MPOTSKEHUH
BCEH )KU3HMU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

e COPMUPOBAHHOCTb IKOJOTMYECKON KYJIbTYphl, OCO3HaHHE IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX
npo0Jem;

e [NIAHUPOBAHUE W OCYIIECTBICHHUE JCHUCTBHI B OKPYXAIOIIEH CpeAe Ha OCHOBE 3HaHHS Leled
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

e PACUIMPEHUE OIMbITA JAESITEIbHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUMN
1o Gpu3HKe.

LEHHOCTH HAYYHOI0 MO3HAHUS:

e chOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUSA
¢$uznyecKoil HayKu;

e OCO3HAHWE IICHHOCTH HAy4yHOW JesATeNbHOCTH, TOTOBHOCTh B IIpollecce€ H3y4YeHHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

MeTanpeamMeTrHbie pe3yJibTaThl

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jornyeckue aelcTBUs:

e CAMOCTOSITENEHO (POPMYTUPOBATH U aKTYATH3UPOBATH MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

e OINPENENATH LIEJIH IESITENbHOCTH, 3a1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTHUKEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMaTPUBAEMBIX (PH3NYECKUX SBICHUSX;

e pazpabaTpiBaTh IUIAH pEIIEHUS MPOOJEeMbl € Y4ETOM aHall3a MMEIOUIUXCS MaTepUalbHbIX U
HEMAaTEPUAIBbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLECHHUBATh
PHUCKH ITOCIEACTBUM NESATENBHOCTH;

e KOOPJIMHUPOBATh U BBIMOJHATH PAaOOTy B YCIOBHSIX PEaIbHOTO, BUPTYAJTIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

e pa3BHUBaTh KPEATHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBarebCcKHae 1eHCTBHA.

e BIIAJICTh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MMOHATUSIMH M METOJIaMU (PU3UIECKON HAYKH;

e BJIQJIETh HABBIKAMH Yy4Y€OHO-UCCIICIOBATELCKON U TPOEKTHOW AEATEeIbHOCTH B 00IMacTH (hU3HKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pelieHus 3aaad  (U3UIECKOTO
COZEP)KAHUS, IPUMEHEHUIO PA3JIMYHBIX METOI0B MTO3HAHUS;

e BIIAJICTh BUJIAMHU JICATEILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, TIPEOOPa30BAHUIO
Y IPUMEHEHHUIO B PA3NINYHBIX YYEOHBIX CUTYallUIX, B TOM YUCIIE MPU CO3AAHUU YIEOHBIX TPOEKTOB B 00JIACTH
buzuky;

e BBISIBJISATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJlu3UpOBaTh 3aJayy, BBIIBUIATh THUIIOTE3y €€
pellIeHHs, HaXOJIUTh APTYMEHTHI I I0KA3aTeIbCTBA CBOMX YTBEP)KACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUU
peLIeHHUS;

e AHAJIM3UPOBATH IMOJYYECHHBIE B XOJI€ PEUICHUSA 3aJauyd PEe3yJbTaThl, KPUTUUECKU OLIEHUBATH HX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;

e CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIC 3a1a4l B 00pa30BaTEIIBHON JACSITEIILHOCTH, B TOM YHCIIE TIPU
U3y4eHUH (DU3HKH;



e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e YMETbh MIEPEHOCUTH 3HAHUS 0 (PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEACATEILHOCTH;

e YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIACTEH;

e BBIJIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OPUTrMHAIIBHBIE [10AX0/Ibl U PEILICHUS;

e CTaBUTh MPOOJIEMBI U 33a4H, JOMYCKAIOLNE albTEPHATUBHBIC PEIICHUS.

Paborta ¢ unopmanmeii:

e BJIQJIETh HABBIKAMH MOJY4YeHUs HH(OpManuu (U3NYECKOTO COJEpXKaHHUS M3 HCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBJIATH MOMCK, aHAINU3, CUCTEMAaTH3aIMI0 M MHTEPIPETALU0 MHPOPMALUU
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

e OLICHUBAThH JOCTOBEPHOCTH HHPOPMALINHY;

e IICIIOJIB30BaTh CPEJICTBA HH(MOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOIMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIOJCHHEM TpeOOBaHUI AProOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUIHEHbI, PpecypcocOepeKeHHs, IMPaBOBBIX M AITHUYECKHMX HOPM, HOpPM
nH(OPMAIMOHHON 0€30MIaCHOCTH;

e CO3J1aBaTh TEKCThl (DU3UYECKOIO COJEpPKAHUSA B PA3NIMYHBIX (opMmaTax ¢ yd€TOM Ha3HA4YECHUs
UH(POPMALINH | LIEJIEBOH ayTUTOPHH, BRIOMPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

e OCYIIECTBIIATH OOLICHNE HAa YpOKaxX (PM3UKU M BO BHEYPOUHOH JIESATEIHHOCTH,

e PacO3HaBaTh NMPEANOCHUIKY KOH(QIMKTHBIX CUTYallui U CMATr4aTh KOH(JIUKTBL;

e Pa3BEPHYTO U JIOTMUHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

e TIOHUMATh U MCII0Jb30BaTh IPEUMYIIECTBA KOMAaHHON U WHAUBUYaIbHOM padoThI;

e BEIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBHUM ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KI0r0 WIEHA KOJIJICKTUBA;

e IPUHUMATh LIEIM COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBATH U KOOPAUHHUPOBATH JECUCTBUA IO €€
JOCTH)KEHUIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpenensTh POl ¢ y4ETOM MHEHHMHM y4acTHUKOB, 0OCYXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

e OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOro y4YaCTHHKAa KOMaHIbl B OOWIMIl pe3yinpTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

e IIPEJUIaraTh HOBBIE NPOEKTHI, OLIEHUBATH UECH C NMO3ULUM HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAUYUMOCTH;

e OCYILECTBIATh IMO3UTUBHOE CTPATETUYECKOE TIIOBEJEHUE B Pa3JIMYHBIX CHUTYalUsAX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranu3anus:

e CAMOCTOSITETILHO OCYILLIECTBIISATh MO3HABATENbHYIO JESATEIbHOCTh B 00JAaCTH (PU3MKH U aCTPOHOMHH,
BBISIBJISITH IPOOJIEMBI, CTABUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX M KAa4E€CTBEHHBIX 3ajay, IUIAH BBIOJIHEHUS
PAKTUYECKON pabOThI C yUETOM HMEIOIIUXCSI PpECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUTEHUH;

e J1aBaTh OLICHKY HOBBIM CHUTYAalLlHsIM;

e PACHIMPATH PaMKH y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHU;

e JIeaTh OCO3HAHHBIN BBHIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 3a PELICHUE;

e OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

e CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIUN B 001aCTH (PU3UKH, ITOCTOSHHO MOBBIIIATH
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEICKT:

e J1aBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJBTAaTOB LIETAM;

e BJIQJIETh HAaBBIKAMU II03HABATEIbHOM pediIeKcuu Kak OCO3HAHMS COBEpIIAEMbIX JEHCTBHM U
MBICIIUTENBHBIX MIPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

e UCTIOJIb30BaTh MPUEMBI PeIIEKCHH JIJIsl OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

e YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

e IPUHUMATh MOTHBBI U APIYMEHTBI APYTUX NIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

e IIPUHUMATH Ce0s1, TOHMMasi CBOU HEIOCTATKU M JOCTOUHCTBA,

e IPUHUMATH MOTHBBI U APTYMEHTBI APYTUX IIPU aHAJIN3€E PE3YJIbTATOB EATEIBHOCTH;

e TIPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.



B mpomecce AOCTHKEHHsI JTHYHOCTHBIX pPE3YJbTATOB OCBOCHHUS MPOTPaMMbl MO (DHU3HMKE I YPOBHS
cpenHero obmiero o0Opa3oBaHUST Y OOYyYalONMUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIN WHTEIUIEKT,
IpeIoIararoImui copMUPOBaHHOCTH:

e CAMOCO3HAaHHsI, BKIJIIOYAIOUIETO CIHOCOOHOCTh IMOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHE, BUICTh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON 3MOIIMOHAIILHON Cephl, ObITh YBEPECHHBIM B ce0e;

e CaMOPETYJIMPOBAHMUsI, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NMPHUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIOCOOHOCTh aJanTUPOBAThCS K SMOLMOHAIBHBIM WU3MEHEHHSM M TIPOSIBIISATH THOKOCTH, OBITh
OTKPBITHIM HOBOMY;,

e BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOMICH CTPEMJICHHE K JIOCTIKCHHIO IIEJH M YCIEXY, ONTHMU3M,
VHHUIUATUBHOCTh, YMCHHUE JICHCTBOBATh, CXO/S U3 CBOMX BO3MOXKHOCTEH;

e OMIIATHH, BKIFOYAIOMIEH CIOCOOHOCTh TOHUMATh AMOIIMOHAIBHOE COCTOSTHHE APYTHX, YYUTHIBATH €TI0
IIPU OCYILECTBIICHUH OOIICHUS, CIIOCOOHOCThH K COYYBCTBHIO U CONIEPEKUBAHUIO;

e COITMAITLHBIX HABBIKOB, BKJIFOYAIONIMX CIHOCOOHOCTh BBICTPAaWBaTh OTHOLICHHS C JIPYTHMH JIFOJIBMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOHPIUKTEHI.

IIpeameTHbIe pe3yabTarhl 0 pusnke 10 kiace

K xonuy oOyuenus B 10 knacce npeiMeTHbIE pe3yabTaThl HA YIIyO0JIEHHOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLUXCS YMEHUI:

e IOHUMATh pOJIb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOM, 3KOJIOIMYEeCKOM, COLMAIbHOM U
THYECKON cepax AEATEIbHOCTH YeJIO0BEKa, pOJb U MECTO (PM3MKH B COBPEMEHHOW HAyYHOH KapTHHE MUpA,
3Ha4YeHUE ONUCATEIbHON, CUCTEMAaTU3UPYIOLIeH, 00BSICHUTENBHOM U MPOrHOCTUYECKON (PYHKIMH (hruznyecKkoi
TEOPHH — MEXaHUKHU, MOJICKYJISIPHOW (PU3UKHN M TEPMOAMHAMUKH, POJIb (PU3HUECKON TEOPHH B (POPMHUPOBAHHUH
npezcTaBiIeHuit 0 GU3NYECKO KapTHHE MUPA;

e Pa3JINYaTh YCIOBUS IPUMEHUMOCTH MoJienel (pU3NUEeCKUX TeJl U MPOLECCOB (SBJICHUHN ): MHEpLUAJIbHAS
cucreMa oTcuéra, abCOIOTHO TBEPIOE TEJI0, MaTepHalbHasl TOUKA, PABHOYCKOPEHHOE JBMXKEHHE, CBOOOAHOE
najeHue, abcomMoTHO ynpyras aedopmariusi, abCOTIOTHO YIPYroe U aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS,
MOJeNIM Tra3a, >KMIKOCTH M TBEPAOro (KPUCTAIIMUYECKOro) Tena, WJealbHbIH ra3, TOYEUHBIH 3apsn,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE;

e pa3IMyaTh YCIOBHS (IpaHMIbI, 0071aCTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMAaTh BCEOOIINH
XapakTep pyHJaMEeHTaIbHbBIX 3aKOHOB 1 OIPaHUYEHHOCTh MCIOIb30BaHUS YaCTHBIX 3aKOHOB;

* QHAJIM3UPOBATh U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SBJIECHUS, UCIIOIb3YS] OCHOBHBIE MOJIOKEHUS U
3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUKEHUS, (DOPMYIIbI KHHEMATHUKN PaBHOYCKOPEHHOIO
NBIDKEHUS, MpeoOpa3oBaHusi [amuies Ans CKOPOCTHM W TepeMelleHus, 3akoHbl HbIOTOHa, NpUHLIUI
OTHOCUTENbHOCTH ['anumest, 3aKOH BCEMUPHOT'O TATOTEHUsI, 3aKOHbl COXPAaHEHUS UMITYJIbCa U MEXaHUUYECKOM
9HEpruH, CBsI3b pabOTHl CUJIBI C U3MEHEHHEM MEXaHHYECKON SHEpruH, YCIOBUS PaBHOBECHs TBEPJOIO Tela),
OpU 3TOM MCIOJNb30BaTh MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3blBaTh YCJIOBHMSI HPUMEHHMOCTH
¢u3nueckux 3akoHOB: mpeoOpa3oBaHuil ['amunes, BTOporo M TpeThero 3akoHOB HBIOTOHA, 3aKOHOB
COXPAaHEHHUS UMITYJIbCAa 1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

* QHAJM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHI U SBJICHUS, UCIIONIB3Ysl OCHOBHBIE To0keHuss MKT
U 3aKOHBI MOJIEKYJIPHOM (HU3MKM M TEPMOJWHAMUKU (CBSA3b MAaBJICHHS MJICATBHOTO ra3a co CpeaHei
KMHETUYECKOW HHEPrueil TENJIOBOIO MABW)KEHMS M KOHLEHTpaLMEHd €ro MOJEKYJ, CBSI3b TEMIEpaTypbl
BEIIeCTBA CO CpEeJHEeW KUHETHMYECKON »HHEeprueil TemIoBOro JBIM)KEHUS €ro YacTHl], CBS3b JaBJICHUS
UJCAIBHOIO Ta3a ¢ KOHLEHTpAaLMEN MOJIEKYJ M €ro TeMIlepaTypol, ypaBHeHue MenneneeBa—KnaneiipoHna,
NEepBBI 3aKOH TEPMOJMHAMUKM, 3aKOH COXPAHEHHS DSHEPIUM B TEIUIOBBIX IIpoleccax), HpH 3TOM
UCIIOJIb30BaTh MAaTE€MaTHYECKOE BBIPDAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS NPHUMEHUMOCTH YPAaBHEHMS
MenaeneeBa—Kianeiipona;

* QHAJM3UPOBATh U OOBACHATH IJIEKTPHUUECKUE SBJICHHS, UCIOJIb3Yysl OCHOBHBIE MOJIOKEHHUS U 3aKOHbI
MEKTPOAMHAMUKHN (3aKOH COXpaHEHHUs DJJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, NOTEHUUANIbHOCTh
AEKTPOCTATUYECKOTO TOJIsI, IPUHLMII CYNEPHO3UINH IEKTPUUECKUX IOJIEH, NPU 3TOM YKa3blBas yCIOBHS
IPUMEHUMOCTH 3akoHa KysoHa, a Takke NMpakTHMYECKH BaKHbIE COOTHOIIEHUS: 3aKOHbI OMa JUIsl ydacTka
LEeNH U A7 3aMKHYTOH 3JIeKTpUYecKol 1enu, 3akoH Jxoyna—Jlenna, npasuna Kupxroda, 3akonsr ®apanes
JUTS DJIEKTPOITH3a);

e ONUCHIBATh (PH3MUECKUE TMPOLECCHl M SIBJICHUSA, HCIIONB3Ysl BEIUYMHBL TEpeMElIeHHE, CKOPOCTH,
YCKOpPEHHE, HUMITYyJbC T€da W CHCTEMBbl TEJl, CUJIa, MOMEHT CHIIbI, JaBJIEHHE, NOTEHIMaJIbHAs SHEPIHUsd,
KAHETHYECKasi DHEPIus, MEXaHW4ecKas SHEeprusi, padoTa CHIIbL, LIEHTPOCTPEMHUTENbHOE YCKOPEHHE, CHIIa



TSOKECTH, CUJIa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCTb, SHEPrUsl B3aUMOJACUCTBUS Tena ¢ 3emyéid BOIM3M eé
MOBEPXHOCTH, DHEPTHsl YIPYroi aedopMmaiiiil MpPYKUHBI, KOJIUYECTBO TEIUIOTHI, aOCONIOTHAsI TeMIieparypa
Tena, paboTa B TEPMOIAMHAMUKE, BHYTPEHHSSI SHEPTUs HAEaJbHOTO OJHOATOMHOrorasa, pabora HeaibHOIro
rasa, OTHOCUTEJbHAS BIIAXKHOCTH Bo3ayxa, KIIJ[ maeanbHOro TEIIOBOrO ABUTATENS; AJIEKTPUUECKOE II0JIE,
HaIPSKEHHOCTh AJEKTPUYECKOr0 IO0Js, HANPSKEHHOCTH IOJS TOYEUHOI'O 3apsija WU 3apspKEHHOrO Iiapa B
BaKyyM€ H B JIMDJIGKTPUKE, [MOTEHIMAT JJIEKTPOCTATUUYECKOrO0 TOJIs, Pa3HOCTh IOTEHIMAJIOB,
3JIEKTPOJABIKYIIAsl CHJIA, CHJIa TOKA, HANPSHKEHHE, MOUIHOCTh TOKA, 3JEKTpUYEecKas EMKOCTh IUIOCKOIO
KOHJIGHCATOpPa, COMPOTUBJICHUE YYacTKa IENU C TOCJIEIO0BATEIbHBIM W NapajIebHBIM COCAMHEHUEM
PE3UCTOPOB, SHEPIUS IEKTPUUECKOTO MOJIsl KOHJAEHCATOPa;

e OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYCCKUX SIBICHUN: MEXaHUYECKOE IBUKCHHE, TEIJIOBOE
JIBUKEHHE YacTUIl BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBIKEHHUE, AU(PQY3HUs, HCIaApeHue,
KUIICHUE W KOHJEHCALMs, TUIAaBJICHUE W KPHUCTAJUIM3AllMsl, HAIPaBJICHHOCTh TEIUIONEpeaauu, 3JICKTpU3alus
T€J1, S3KBUIIOTEHIMAJIbHOCTh IOBEPXHOCTH 3aPSKEHHOT0 IIPOBOHUKA;

e TIPOBOJIUTH MCCIICOBAHNE 3aBUCUMOCTH OJTHOU (PU3NYECKON BEIMYUHBI OT JIPYrOi C UCMOJIb30BAHUEM
OpsIMBIX M3MEpPEHUil, MpU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHpOBATH pE3yJbTaThl IOITYYEHHON
3aBUCHUMOCTH (DM3HUYECKUX BEIIMYUH B BHJE TPaUKOB ¢ YUIETOM aOCONIOTHBIX IMOTPEITHOCTEH H3MEPCHHIA,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

e IPOBOJIUTH KOCBEHHBIC M3MEPECHUS (PU3NICCKUX BEIUYHH, IIPU 3TOM BBEIOMpATh ONTUMAIBHBIA METO/T
U3MEPEHUS, OLIEHUBATh A0COIOTHBIE U OTHOCUTEINbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OIBITHI TIO TPOBEPKE MPEIOKEHHOW THITOTE3bI: IIAHHUPOBATh IKCIIEPUMEHT, COOUPATH
SKCHEPUMEHTAIIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh IOJIYYEHHBIE pe3yJabTaTbl M JeNlaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON TUIIOTE3bI;

e cOONMIOAATh TpaBWia OE30MacCHOr0 TpyJda MPU MPOBEACHUU HCCIENOBAaHUNH B paMKax y4eOHOro
HKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIICIOBATEILCKON U MPOEKTHOW ACSITEIBHOCTU C MCIOJb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHHUS,

e pemIaTh pacuy€THBIC 3aJa4yd C SBHO 33JlaHHOM M HESIBHO 3aJaHHOM (DU3UYECKON MOJIEIbI0: Ha
OCHOBaHUU aHAJIU3a YCIOBUS 0OOCHOBBIBATH BHIOOP (DPM3UYECKOM MOJIENU, OTBEUAIOIIe TpeOOBaHUAM 3a/1a4H,
MPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (DPU3UYECKUX TEOPUN TMPH HCIOIb30BAaHUU
MaTE€MaTUYeCKUX METOJIOB pELIEHUs 3aJad, MPOBOJUTH pPAcu€Tbl HA OCHOBAHMM HMEIOIIMXCS JaHHBIX,
aHAJM3UPOBATH PE3YJILTATH U KOPPEKTUPOBATH METOIbI PEIICHUS C YYETOM MOJTYUYCHHBIX Pe3yIbTaTOB;

e pelIaTh KaueCTBEHHBIC 3a/1a4H, TPeOyIOIIe MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3feNioB Kypca (HU3HKH,
a TaK)Ke MHTETpaIluy 3HAaHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKJIA: BHICTPANBATh JIOTHYECKYIO
[ENOYKY pacCyKICHHI ¢ OMOpON Ha H3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHEe SIBICHUS;

e UCIIOJIL30BATh  TCOPETUYECKUE 3HAHHUS 11 OOBSCHEHUS OCHOBHBIX  TPHUHIUIIOB  palbOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATH U OILICHUBATh TOCIEJCTBUS OBITOBOM W MPOW3BOJICTBEHHOW JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOM C (DU3MYECKUMHU MPOIECCAMH, C TMO3ULUN DKOJIOTUYECKON Oe30MacHOCTH, MPEACTaBICHUN O
panroHaIFHOM TPUPOOTIOIB30BAHNH, a TAK)KE PA3yMHOM HCITOJIb30BAHUN TIOCTHKEHUN HAYKU M TEXHOJIOTHI
JUTS TATBHEUIIIETO pa3BUTHSI YEIOBEYECKOTO OOIIECTRA;

e IPUMEHATHh PaA3JIMYHBIE CHOCOOBI paboThl ¢ wWHpOpMANHMEH (U3HUECKOTO COJEpKaHUS C
UCTIONIb30BAaHUEM COBPEMEHHBIX HMH()DOPMAIMOHHBIX TEXHOJOTHUH, MPU 3TOM HCIOIH30BATh COBPEMEHHBIE
nH(pOpMAITMOHHBIE TEXHOJIOTHH JJIsl TTIOMCKA, MepepabOTKU U MPEAbIBICHUS yUeOHON M HAYYHO-TIOMYJISIPHON
uH(pOpPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIIPETallud UHGOPMAIUH, MTOJTYICHHON U3 Pa3ITUYHBIX UCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH IMOJTy4aeMyr0 WH(OpPMAIMI0O M OIEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINK;

e TIPOSIBJISITh OPTaHU3AIMOHHBIE W TO3HABATEIPHBIC YMEHHUSI CaMOCTOATEILHOTO MPHUOOPETEHUST HOBBIX
3HAHMI B MIPOLIECCE BBIMOJIHEHUS MTPOSKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX padoT;

e paboTaTh B TPYNIE C WCTOJHEHWEM Pa3IUYHBIX COIMAIBHBIX POJIeH, IIaHUPOBATh PabOTy TPYIIIHI,
palMOHAIBHO paCHpEAeiaTh AESATENbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, AJEKBATHO OLIEHHMBATh BKJIAJ
Ka)KJ0r0 U3 YUaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMON MTPOOIIEMBI;

e TIPOSIBIISITh MOTHBAIMIO K Oyaymied mpodecCHOHANbHOW NeATeTbHOCTH M0 CHEIHATBHOCTSIM (PU3UKO-
TEXHUYECKOTO TTPOQHIIS.



IIpenmeTrHbie pe3yabTaThl 0 pusuke 11 kaace

K xoHuy oOyuenus B 11 knacce npeiMeTHbIE pe3yabTaThl HA YIIyOJIEHHOM YpPOBHE JIOJKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

e IOHUMATh POJIb (U3UKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMAIbHOM M 3THYECKO cdepax
NeSITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOI Hay4YHOH KapTHHE MHPA, POJIb ACTPOHOMHUH B
IPAaKTUYECKON JEATENbHOCTH 4YelloBeKa M JajbHEHIIeM Hay4YHO-TeXHHYECKOM pa3BUTHH, 3HA4YEeHUE
OIKCATEIHHON, CHCTEMATU3UPYIOLIEH, 0OBICHUTEIHHON M IPOTHOCTHYECKOW (QYHKIUI (PU3NUECKOi Teopun —
JIEKTPOJMHAMUKH, CIELMATbHON TEOPUN OTHOCUTEIBHOCTH, KBAHTOBON (U3UKHU, POJIb (PU3HUECKON TEOpUH B
(bopMHpPOBaHUYU TPEACTABICHUN O (PU3UYECKON KapTUHE MHpa, MECTO (PU3UYECKONH KapTUHBI MUpPa B 00IIeM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUIN O IPUPOJE;

e pa3NMYaTh YCIOBUS MPUMEHUMOCTU MoJeNell (U3NUECKUX TelT U MPOIECCOB (SIBICHMIA): OJHOPOJHOE
IEKTPUUECKOE M OJHOPOAHOE MArHUTHOE IOJsI, TAPMOHUYECKHE KOJeOaHUs, MaTeMAaTUYECKUH MasTHUK,
U/ICIbHbI TPYXUHHBI MasgTHUK, TAPMOHUYECKHE BOJIHBI, WJCATbHBIA KOJIEOATENbHBIH KOHTYpP, TOHKas
JMH3a, MOJiesIel aToMa, aTOMHOTO s1ipa U KBAHTOBOM MOJIENN CBETA;

e pa3IMYaTh YCJIOBHUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOINI
xapakTep (GyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAJM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE MPOIECCHl M SBICHHS, HWCIOIB3Yysd OCHOBHBIE
HOJIOKEHHUS U 3aKOHBI 3JIEKTPOAMHAMHUKU M CIIELUAIbHOW TEOPUHM OTHOCHUTENBHOCTU (3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsaa, cuia Ammnepa, cuiia JIopeHia, 3aK0oH IeKTpOMarHuTHOM MHYKIMH, ITpaBuiio JIeHua,
cBa3p OJIC caMOMHAYKLIHMH B 3JIEMEHTE 3JEKTPUYECKOM LN CO CKOPOCTbIO M3MEHEHHUs CHIIbI TOKa,
MOCTYJIAaThl CIIEUAIbHON TEOPUH OTHOCUTEIBHOCTH DIHINITEHHA);

 QHAJM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SBJICHMS, UCIOJb3Ys MOJO0XKEHUS KBAaHTOBOM
¢u3ukn (ypaBHeHue DOiHmTelHa a8 ¢orodddekra, MepBeId M BTOpOM mocTymatel bopa, mpuHIMI
COOTHOILIEHUS HeompenenéHHocTeil ['elizenOepra, 3aKOHbI COXPaHEHHs 3apsIOBOIO M MaccoBOIO 4MCEN U
SHEPIUH B SIIEPHBIX PEAKLUAX, 3aKOH PaJMOaKTUBHOIO pacnaja);

e ONIUCBHIBATh  (U3MYECKHE MpPOLECChl U SIBJIEHUS, MCIOJb3ysl BEJIMYMHBL:  HANPSHKEHHOCTD
AIEKTPUYECKOTO TOJIsI, TOTEHLUAN 3JIEKTPOCTATUYECKOTO TMOJIsI, Pa3HOCTh MOTEHLUAIOB, 3JIEKTPOJIBHUKYIIASL
CHJIa, MHAYKIUS MarHUTHOTO TOJIsl, MarHUTHBIN MOTOK, cujia AMrepa, UHIAYKTUBHOCTb, 3JIEKTPOJBIDKYILAS
CHJIa CaMOMHAYKIIMH, SHEPTUsl MarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, PENSTUBUCTCKUN HMITYJIbC, TOJTHAs
SHEprus, PHEPrus MOKOsi CBOOOJHON YaCTHIIBI, SHEPTHs U UMIYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsij A1pa,
SHEpPrus CBA3U A]Ipa;

e OOBSCHATP OCOOEHHOCTH TMPOTEKaHUs (U3MUECKUX SBJICHHWHA: 3JIEKTPOMArHuTHas HHIYKLHS,
CaMOMHJIYKIUS, PE30HAHC, UHTep(depeHIus BOIH, TUpaKus, AUCIIEPCHs], TIOJHOE BHYTPEHHEE OTpaKEHUE,
¢doroanextpuueckuit 3pdexr (pororddext), amppa- u Oera-pacnmaabl Aaep, ramMma-u3IydeHUe sJep,
¢du3nyecKre NPUHLHUIIBI CIEKTPAJIbHOTO aHalln3a U paboThI Jlazepa;

e OIIPEJEIIATh HalpaBlieHUEe MHAYKIIMH MAarHUTHOTO MOJIS MPOBOJAHMKA C TOKOM, CHJIBI AMIEpa U CUJIbI
Jlopenua;

e CTPOUTH M300pakeHUE, CO3/1aBaeMoOe IUIOCKMM 3€pKajloM, TOHKOW JIMH30H, M paccUUTHIBATh €ro
XapaKTEePUCTHKHU;

e IPUMEHSTH OCHOBOIIOJIATAIOLINE ACTPOHOMHUYECKHUE TOHATHS, TEOPUM M 3aKOHBI Ul aHaIuW3a M
00BsicHEeHUS (PU3MUECKUX MPOLECCOB, MPOUCXOIAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKIAJIaKTHUECKOM
cpeze; IBMKEHUS HeOSCHBIX TeJl, SBOJIIOIUY 3BE3/1 U BeeneHHo;

e IPOBO/IUTH HCCJIEIOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH C HCIOJb30BaHUEM MPAMBIX
U3MEpEeHUll, IpU 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (DMKCHPOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH
¢u3nyecKuX BEIUYHMH B BHUJE TPaUKOB C yU4ETOM aOCOIIOTHBIX MOTPEHIHOCTEH U3MEPEHHM, JeNlaTh BhIBOIbI
10 pe3yJIbTaTaM MCCIIEN0BAHNUS;

e IPOBO/IUTHh KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYMH, IIPU 3TOM BHIOMpATh ONTHMAIbHBIA METO]
U3MEpPEHUs], OLICHUBATh a0COIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

e IPOBOJIUTH OTBITHl O MPOBEPKE MPEATIOKEHHOM T'MIOTE3bl: MJIAHUPOBATh SKCIEPUMEHT, COOMpaTh
JKCHEPUMEHTAIbHYI0 YCTaHOBKY, aHAJU3UPOBATh IOJIyUYEHHbIE pE3yabTaTbl M JeNaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON TUIIOTE3bI;

e OIMCHIBATh METO/IbI OJYYECHHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;

e cOOMIOIaTh TIpaBWja OE30MacCHOTO TpyJda MPU TPOBEACHHHM HWCCIACAOBAaHHMN B paMKax Y4eOHOTo
HKCIEPUMEHTA, MPAKTUKYMa U Y4eOHO-UCCIEeI0BATEIbCKOW M MPOSKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB | JJA0OPATOPHOTO 00OPYIOBAHHS;



e pemIaTh pacu€THBIC 3aJa4d C SBHO 33JJaHHOM M HESIBHO 3aJaHHOW (DU3WYECKON MOJEIbIo: Ha
OCHOBAaHHMHU aHaJIn3a yCJIIOBUIA BBIGI/IpaTL (1)I/IBI/I‘I€CKI/IG MOJCIN, OTBCUHAIOIIUC TpGGOBaHI/IHM 3ala4yu, IPpUMCHATH
(GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTM M IOCTyJaThl (U3MUYECKUX TEOpUH MpPHU  HCIOJIb30BAaHUU
MaTeMaTU4YCCKUX MCTOAOB pPCHICHHUA 3aJad, MIPOBOAUTH paC‘IéTBI Ha OCHOBaHHM HMMCHKIIHUXCA AaHHBIX,
aHaAJIM3UPOBATh PE3yJIbTAThl U KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJYyYEHHBIX PE3yJIbTaTOB;

e pemIaTh KauYeCTBEHHBIE 3a/1a4H, TPEOYIOIIHe MPUMEHEHHUS 3HAaHUHM U3 Pa3HBIX pa3ZenioB Kypca (U3UKH,
a TaK)Ke MHTErpaly 3HAaHUN U3 APYruX MPEeJMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBaTh JIOTHYECKYIO
LETIOYKY PacCyXIEHUH C OMOPOil Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

e IICIIOJIB30BaTh ~ TEOPETUUYECKUE 3HAHMS s OOBSACHEHHS OCHOBHBIX IPHUHLUIOB  pabOThI
HU3MCPUTCIIBHBIX HpI/I60p0B, TCXHHUYCCKHUX yCTpOfICTB N TCXHOJIOTMYCCKUX MPOUCCCOB;

e IIPUBOJIUTH INPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOexHbIX YUEHbIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

e AHAJM3UPOBATh U OLICHUBATh IIOCIEACTBUS OBITOBOM M MPOM3BOJACTBEHHOW AEATENBHOCTH UEJIOBEKa,
CBSI3aHHOW C (PU3MUECKUMH TPOLIECCAMU, C TO3UIUH SKOJIOTHYECKOH Oe30MacHOCTH, MPEACTaBICHUH O
paLMOHATIBHOM IPUPOONOIb30BaHNH, @ TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUH HAyKU U TEXHOJIOTUI
JUTSL JaTbHEHUINEeTo Pa3BUTHS YeIIOBEYECKOT0 OOIIECTBa,

e IPUMEHSTh pa3IUYHble CIOCOOBI paboThl ¢ uHpopManMend (U3NYECKOr0 COJEpKaHHUS C
HCIIOJIb30OBAHHUEM COBPEMCHHBIX I/IH(l)OpMaLII/IOHHI)IX TCXHOHOFHﬁ, IIpru 3TOM HCIIOJIB30BAaTh COBPCMCHHBIC
UH(POPMALIMOHHBIE TEXHOJOIMH I TIOUCKA, NepepadoTKU U MpeAbsABICHUs y4eOHOW U HayYHO-TIOMYJIIPHOM
UHPOPMALINHU, CTPYKTYPHUPOBAHUS M MHTEPIPETANU HHPOPMALIUH, TOTYYCHHON U3 PAa3TUYHBIX HCTOYHHKOB,
KPUTUYECKH aHAJIM3UPOBaTh IOJy4yaeMyr HH(OpMalui M OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMCIOIIUXCA 3HaHHﬁ, TaK 1 Ha OCHOBEC aHaJIn3a NCTOYHUKA I/IH(i)OpMaIII/II/I;

e IIPOSIBJIATh OPraHU3allMOHHBIE U [103HABATEIbHbIE YMEHUS CaMOCTOSTEIbHOIO MPUOOPETEHHs HOBBIX
3HaHUN B MIPOLIECCE BBIIIOJIHEHUS IPOEKTHBIX U Y4EOHO-UCCIIEI0BATEIbCKUX padoT;

e paboTaTh B IpyNINE C UCIOJHEHHEM pa3IMYHBIX COLUAIBHBIX POJIEH, MIAaHUPOBATH PabOTy TPYIMIIbI,
pamoOHAIIEHO pacHpencisaTh AESITEIbHOCTh B HECTAHHAAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHWBATH BKJIAN
KaX/I0Tr0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON IPOOIEMBI;

e IPOSIBIISATH MOTHUBALIMIO K Oyayied mpodecCuoHaIbHOM eATeNbHOCTH MO CIEUUaIbHOCTAM (PU3HKO-
TEXHUYECKOTO MPOduIIs.

TemaTnveckoe niaanuposanue no ¢pusnke 10 kiaace

KoaunuyecTBo yacoB
Ne HaumeHnoBanme pa3aesioB 1 TeM Kontp. | Tpax. JuleKTpoHHBbIE (HU(pOBLIE)
n/n NporpaMMsl Bcero paGoTht | paGoThI o0pa3oBaTeibHBIE pPeCypChI

Paszpnen 1.HayuHbliiMeTOANIO3HAHUSITPUPOABI

11 Hayunb1it MeTO/] MO3HAHUS TPUPOIBI 6 buGmmoreka HOK
https://m.edsoo.ru/f16b68d7

HWtoro no pazzueny 6

Pa3nen 2.Mexanuka

2.1 Kunematuka 10 1 bubnuoreka HOK
https://m.edsoo.ru/f16b68d7

2.2 Junamuka 10 bubnnoreka IHOK
https://m.edsoo.ru/f16b68d7

2.3 Cratuka TBEpIOTO TENA 5 1 bubnmnorexa HOK
https://m.edsoo.ru/f16b68d7

2.4 3aKOHBI COXpaHEHMSI B MEXAHUKE 10 1 bubGmmoreka HOK
https://m.edsoo.ru/f16b68d7

Hroro no pasaeiny 35

Pa3nea 3.MoJiexyJasipHaspu3uKanTepMoIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON Teopun | 15 1 bubGmmoreka HOK
https://m.edsoo.ru/f16b68d7

3.2 Tepmoaunnamuka. TemioBble MalIuHbI 20 1 BubianoTeka LHOK
https://m.edsoo.ru/f16b68d7

3.3 ArperatHble cocTosiHMS BemlecTBa. PaszoBbie | 14 1 Bbubmmoreka HOK

MePEeXOabl https://m.edsoo.ru/f16b68d7

Hroro no pasneny 49

Pa3znen 4.9J1eKTpoAUHAMHUKA

4.1 | Dnexrpuueckoe noine | 24 1 | | Bubmoreka HOK
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https://m.edsoo.ru/f16b68d7
4.2 [TocTosHHBIN 3NIEKTPUUYECKUI TOK 24 1 Bbubmmoreka HOK
https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3auuHBIX cpeaax 6 BubinoTeka LHOK
https://m.edsoo.ru/f16b68d7
Uroro no pasgeny 54
Paznen 5. ®PuznyecKMilpakTHKYM
5.1 du3nyecKuii TPaKTHKYM 16 16 bubimoreka HOK
https://m.edsoo.ru/f16b68d7
Utoro no pasgeny 16
PeszepBHOE BpeMms 10 bubnunoreka OK
https://m.edsoo.ru/f16b68d7
UTOIro 170 8 16
TemaTnueckoe njannpopanue no pusuke 11kaace
KoJsmnuecTBO yacos JyeKTpOHHBIE (LM (PpPOBbLIE)
Ne HaumenoBanue pa3aesioB U TeM
u/n IpOrpaMMBL Bceero | Koutp.p | IlpakT. | o0pa3oBaTe/bHbIE peCypChI
adotbl | paGoTHI
Pa3nea 1.2aekTpoguHaMuKa
1.1 MarnuTHoOe€ moJjie 14 bubnuoreka IHOK
https://m.edso0.ru/39859f1
1.2 DneKTpoMarHuTHas! HHIYKIHS 13 1 Bubnnoreka LHOK
https://m.edso0.ru/39859f1
Hroro no pazaeny 27
Pa3nes 2.Kone6aHUAMBOJIHBI
2.1 Mexannueckue KoreOaHus 10 bubnuoreka IHOK
https://m.edso0.ru/39859f1
2.2 OneKTpoMarHuTHBIE KoJleOaHus 15 buGimoreka HOK
https://m.edso0.ru/39859%f1
2.3 Mexanuueckue u 3ieKkTpomarHutHeie | 10 1 bubGmmoreka HOK
BOJTHEBI https://m.edso0.ru/39859f1
2.4 Orntuka 25 1 bubnuoreka IHOK
https://m.edso0.ru/39859f1
Wroro mo paznemry 60
Pa3nea 3.0cHOBBICTIENNAILHOHTEOPHHOTHOCUTEIBLHOCTH
3.1 Ocuosel CTO 5 1 bubnnoreka IHOK
https://m.edso0.ru/39859%f1
HWtoro no pazzgeny 5
Pa3nea 4. KBanToBasipuznka
4.1 KopmyckynspHO-BOTHOBOH mAyann3m 15 bubnmnorexa HOK
https://m.edso0.ru/39859f1
4.2 ®dusnka atoma 5 bubnuoreka 1IOK
https://m.edso0.ru/39859f1
4.3 Odusnka ATOMHOTO aapa IS bubnmnorexa HOK
9JIEMEHTAPHBIX YaCcTHUI] https://m.edso0.ru/39859f1
Hroro no pazneny 25
Pa3nen 5.971eMeHTHIACTPOHOMUNHACTPOPUIUKH
51 3JIeMEeHTHI aCTPOHOMHU ¥ acTpodusukn | 12 bubnmnorexa HOK
https://m.edso0.ru/39859f1
Hroro no pazneny 12
Pa3nen 6.Pu3nuecKHANPAKTHKYM
6.1 OU3NIECKHA TPAKTUKYM 16 16 bubnmnorexa HOK
https://m.edso0.ru/39859f1
HWroro no pazneny 16
Pazjnen 7.00001aK011eenoBTOpeHHE
7.1 CucreMaTH3amus u 0000menne | 15 bubnmoreka IHOK

ACATCIBHOCTH,

u3yuyeHud Kypca ¢msukun 10 —

MPEAMETHOTO COJCpP)KAaHUA M OIBITa
NpUOOPETEHHOTO  MpHU
11

https://m.edso0.ru/39859f1
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| Kimaccos

Hroro no pazneny

15

PesepBHOE BpeMms

10

bubnuoreka IHOK
https://m.edso0.ru/39859f1

nuToro

170

16

IMoypouHoe miianupoBanue 10 kiaace

Ne
n/

Tema ypoka

KoaunuecTBO 4acos

Bcer

)]

KonTp.pador
bl

IMpaxkTt

pador
bl

DJIeKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypcsbl

duzuka —
dbyHIaMEeHTAIbHAS
HayKa O PUpPOJE

1

bubmmoteka L{TOK https://m.edsoo.ru/1beef346

Hayunsrii METO.
IMO3HAHUS U MCTOJbI
HCCIIEN0BaHUS
buznuecKux
SIBIICHU I

bubmunoreka L{OK https://m.edsoo.ru/3a7fde29

OKCHEPUMEHT u
TEOpHsl B TIpoliecce
MO3HAHUS TIPUPOJIBI.
HaGmnronenue u
IKCIIEPUMECHT B
busnke

bu6mmoreka L{TOK https://m.edsoo.ru/34c49931

Crnioco0sl
U3MEpEHHS
bu3IIeCcKuX
BEJIMYUH

bubmmoreka I{OK https://m.edsoo.ru/ca2def03

AGcomoTHas u
OTHOCHUTEIIbHAS
HOTPEIIHOCTH
U3MEPEHUU
bu3IIeCKuX
BEJIMYNH

bubmmoreka [{OK https://m.edsoo.ru/7f18fda3

MopaenupoBanue B
¢usuke. Ponp
MecTo (U3MKH B
dbopmupoBaHUU
COBPEMEHHOM
Hay4YHOH  KapTHHBI
MUpa, B
[IPaKTUYECKON
JeSTeIbHOCTH
oJen

=

bubmmoreka L{TOK https://m.edsoo.ru/eabbdedl

Mexanndeckoe
nBrkenue. CucreMma
oTCUeTa.
OTHOCHUTENBLHOCTD
MEXaHHIECKOTO
newxkenud. [lpamas
u oOpaTHas 3amadu
MEXaHUKHN

bub6muoreka IOK https://m.edsoo.ru/e9a52f02

Panunyc-Bexktop
MaTepUaIbHOU

bub6muoreka ITOK https://m.edsoo.ru/30a108a5
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TOYKH, ero
IPOEKIIUM Ha OCHU
KOOpJMHAT.
TpaekTopus.
[Iepememenue.
CKOpOCTb. Nx
IPOEKLIMM Ha OCHU
KOOpJMHAT

PaBHOMepHOE
MPSMOJIMHEITHOE
JIBIKECHHUE.
I'padpuaeckoe
OIMCaHNE
PaBHOMEPHOTO
IIPSIMOJIMHEMHOTO
JIBUYKECHHUS

bubmmoteka L{OK https://m.edsoo.ru/89ba7190

10

CnoxxeHnue
nepeMeIeHu u
CKOpPOCTEH.
Pemenue 3amau

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

11

HepasHomepHoe
JIBUJKEHHUE.
MrHoBeHHast
CKOpOCTb.
Yckopenue.
[Ipsimonunelinoe
JIBI>KEHUE c
MOCTOSITHHBIM
YCKOPEHUEM

bubmmoteka L{OK https://m.edsoo.ru/a99549a7

12

I'paduueckoe
ONHUCaHue
IIPSIMOJIMHEUHOTO
JBUKCHUS c
MIOCTOSIHHBIM
YCKOPEHUEM

bubmunotexa [{OK https://m.edsoo.ru/b7560bbf

13

CBo0OomHOE
MaJicHHeE.
YckopeHue
CcBOOOIHOTO
TIaJICHMSL.
3aBHUCHUMOCTH
KOOpJMHAT,
CKOpPOCTH,
YCKOpEHUs oT
BpEMEHH M HX
rpaduku

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

14

JBr>xeHue Tena,
OpOIIIEHHOTO oz
YIJIOM K TOPU30HTY

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

15

KpuBonuneiinoe
JBUKEHHUE.
JIBuxeHue o
OKPY’KHOCTH.
VYrnosas u
JIMHEHAas CKOPOCTb.
Ilepuon u wyacrora.
I{enTpocTpeMuTENH

bubmmoteka I{OK https://m.edsoo.ru/33196fbe
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HOCE H  TIOJHOE
YCKOpEHHUE

16

KoHnTponbHas
pabora 1O TeMme
"Kunematuka"

bubmumoteka I{OK https://m.edsoo.ru/1242f32e

17

I1epBblif 3ak0H
Herotona.
NuepumanbHbie
CHUCTEMBI  OTCYETA.
[TpuHIMn
OTHOCHUTEILHOCTHU
lammnes.
Heunepunanbusie
CHCTEMEBI OTCUETA

bubmmoreka LIOK https://m.edsoo.ru/5a%e4a64

18

Cuina.
PaBHozeiicTByrO1mas
cuna. Bropoii 3akoH
HeroTona. Macca

bubmmoreka LIOK https://m.edsoo.ru/141d3837

19

Bzaumopeiicteue
ten. Tpetudt 3aKkoH
Hsrotona

bu6mmoreka L{TOK https://m.edsoo.ru/57dba505

20

ITpuHIMI
CyNEpHO3UIUU CHUJL.
Pemenne 3amau Ha
MIPUMEHEHHUE
3aKoHOB HeroTona

bubmunoteka LIOK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMHUPHOIO
TATOTEHUS.
OKBUBAJIEHTHOCTh
IPaBUTALlUOHHON W
WHEPTHOW MacChl

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

22

Cuta TSDKECTH H
YCKOpEHUe
CcBOOOIHOTO
nageHus

bubmmoreka LIOK https://m.edsoo.ru/22757t26

23

JBr>xeHue
HEOECHBIX Tel U X
HCKYCCTBEHHBIX
cnyTHUKOB. llepBas
KOCMHYECKast
CKOpPOCTb.  3aKOHBI
Kennepa

bubmmoreka I{TOK https://m.edsoo.ru/11abfa0a

24

Cuna  ynpyrocrtu.
3akon [I'yka. Bec
Tena

bubmmoteka L{OK https://m.edsoo.ru/0ae2cd84

25 | Cuna TPCHHSIL. bubmoreka [JOK
IIpupona wu  BuAbBI https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2c
CHIT TPEHHUSL. b29676
JBrxenue B
KHUIOKOCTH M Ta3€ C
y4ETOM CHJIbI
COTIPOTUBIICHUS
CpeJibl
26 | JlaBneHwue. bubmuoreka ITOK https://m.edsoo.ru/a28aa7ad
I'mppocraTuyeckoe
JaBJICHUE. Cuna

Apxumena
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27

AGCONOTHO
TBEpAOE TENO.
IIoctynmarensHoe U
BpalllaTeIbHOE

ABWIKCHUC TBCPAOTO
TCIa

bubmuorexa [IOK bubnnoreka [JOK
https://m.edsoo.ru/2b95d57e

28

Mowment CHUJIBI
OTHOCHUTEIBHO OCH
BpauieHus.  Ilnedo
CHUIIBI

bubmmoteka L{TOK https://m.edsoo.ru/653d3459

29

CrnoxxeHnue CHII,
MPUIIOKEHHBIX K
TBEPJOMY TEemy.
LenTtp TSHKECTH
Tena. YcnoBus
paBHOBECHS

TBEPJIOTO Tena.

Bunpt PaBHOBCCHUA

bubmmoreka LITOK https://m.edsoo.ru/9aa79a7d

30 | Pemenue 3amau bubmmorexa I{OK https://m.edsoo.ru/dclcaacO
31 | KonTposbHas bubnunotexa LIOK https://m.edsoo.ru/9f5a574c
pabora 1O Teme
" [lnHaMuKa.

Cratuka TBEpIOTO
tena"

32

Nmmynse
MaTepUaIbHOMI
TOYKH, CHUCTEMBI
MaTepHalbHBIX
touek. LleHTp macc
CHUCTEMBI
MaTepHaIbHBIX
touek. Teopema o
JIBIDKCHUHM  IIEHTpa
Macc

bu6mmoreka L{TOK https://m.edsoo.ru/4bb8294b

33

Nmvmnynsc cunsl n
WU3MEHEHUE
UMITyJIbCa Tela.
3aKOH COXpaHEHUs
UMITyJIbCA.
PeaktuBHOE
JIBUKEHHE

bubmmotreka L{TOK https://m.edsoo.ru/13f0a221

34

MomMeHT umnyibca
MaTepHalbHOU
TOYKHU.
[IpencraBinenne o
COXpaHEHUHU
MOMEHTA HMITYJIbCa
B LIEHTPaJIbHBIX
TIOJISIX

bu6mmoteka [{OK https://m.edsoo.ru/d6532eb9

35

Pemmenue 3agau

bub6muoreka IIOK https://m.edsoo.ru/f7706d63

36

Pabora cuner  Ha
MaJIoM " Ha
KOHCYHOM
HepEMEIICHHH.
I'paduueckoe
npeCTaBICHNE
paboThI CWJIBL.

bubnumoteka [{OK https://m.edso0.ru/913974c7
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MoutHocTs cHIbI

37

Kunernueckas
sHeprud. Teopema
00 H3MEHEHUU
KHHETHYECKOM
SHEpPruu
MaTepUaIbHOU
TOYKH

bubmuoreka IOK https://m.edsoo.ru/9a5e2e74

38

ITorenmmaneupie U
HETIOTCHINAJIbHBIE
CHUIBL.
ITorennumanpHas
JHEPrus. Bropas
KOCMHUYecKas
CKOpPOCTH

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

39

Tpetbs
KOCMHYECKas
CKOpOCTb. CBs3b
paboTsl
HETIOTCHIIUAILHBIX
CHJI C HM3MCHEHUEM
MEXaHU4YeCKOoM
SHEPTUU  CHUCTEMBI
Te. 3aKoH
COXpaHEHUS
MEXaHU4YeCKOoM
SHEPTrUu

bubaunorexa LIOK https://m.edsoo.ru/f57b4e01

40

Yupyrue u
HEeynpyrue
CTOJIKHOBEHUS.
YpaBHeHue
bepnymum TS
AAeaTbHOM
KUAKOCTH

bubnunoteka L{OK https://m.edsoo.ru/f30f43b6

41

Kontponbnas
pabota 1o Teme
"3aKOHbI
COXpaHECHHMS B
MeXaHuKe"

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

42

PazButne
IPEACTABICHUN O
OpUPOJE  TEIUIOTHI.
OcHOBHBIE
monoxkeans  MKT.
Anddyszmust.
bpoyHnosckoe
JIBYDKEHUE

bubmmoteka I{OK https://m.edsoo.ru/b0ad4445f

43

Crpoenue
ra3000pa3HbIX,
KUAKUX U TBEPABIX
Tell. Xapakrep
JABUXKXCHUSA u
B3aUMOJICUCTBUA
qacTull BeuiecTna

bubmmoteka [{OK https://m.edsoo.ru/c44d02e2

44

Macca u pa3mepsl
MOJIEKYT (aToMOB).
KonunyectBo

bub6muoreka ITOK https://m.edsoo.ru/c5b72ab7
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BEILIECTBA.
ITocTosiHHAsS
ABoraapo

45

Temneparypa.
Temnosoe
paBHoBecue. Illkana
Ilenbcus

bubmmoreka LIOK https://m.edso0.ru/0070d493

46 | Pewenue 3amau bu6mmoreka [TOK https://m.edsoo.ru/1531abab
47 | UneanbHblit ras. bubmmoreka LIOK https://m.edsoo.ru/1deb2367
["a30BbIe 3aKOHBI
48 | YpaBHEHue bubmmoreka LIOK https://m.edsoo.ru/8d12¢328
Meunpeneena-
Knaneiipona.
Pentenue 3anau
49 | AbconroTHas bubmmoreka LIOK https://m.edsoo.ru/14e02d1f

TeMIiepaTypa. 3akoH
Janprona

50

H3onponiecchr B
HACaJbHOM Ta3e C
MMOCTOSTHHBIM
KOJIMYECTBOM
BelllecTBa

bubmunoreka LIOK https://m.edsoo.ru/68878d51

51

I'paduueckoe
IpeACTaBICHNE
U30IPOLIECCOB:
U30TE€pMa, H30X0pa,
n3zobapa

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

52

OcHoBHOE
ypaBHeHne MKT

bubmmoteka [{OK https://m.edsoo.ru/c8094721

53

Pemenue 3agau

bu6mmorexa I{TOK https://m.edso0.ru/10265a05

54

CBsa3p  aOCONIOTHOM
TEeMITepaTyphl
TEPMOJIMHAMHYECKO
171 CUCTEMBI co
cpenHen
KHHETHYECKOI
JHEprueu
MOCTYIATEILHOTO
TEIJI0BOrO
JBHKCHUS eé
YaCTHI]

https://m.edsoo.ru/c38af875

55

O0001menne u
CHCTEMAaTH3aIus
3HAaHUH TI0 TeMe
"OcHoBel MKT"

bubmuoreka IOK https://m.edsoo.ru/09d12fd8

56

Kontponbhas
pabora 1o Teme
"OcHoBbl MKT"

bu6muoreka I1OK https://m.edsoo.ru/13adad59

57

TepmonuHamuuecka
s CUCTeMa. 3aJaHue
BHEIIHUX  YCIOBUH
ans TJl  cucTeMel.
Brenraue u
BHYTpPEHHHE

napameTphbl.

[TapameTpsl T
CHCTEMBI KaK

bubmmoteka I{OK https://m.edsoo.ru/5f8d38a3
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CpelHHE 3HAYCHUS
BEJIMYMH,
ONMCHIBAIOIINX €€
Ha
MHUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe HayaJo
TEPMOIMHAMUKHU.
Camornpou3BoJibHas
penakcarus T
CHUCTEMBI K
TEIIOBOMY
PaBHOBECHIO

bubmumoteka I{OK https://m.edsoo.ru/8ec512f0

59

Mopens uaeajibHOro
rasa B
TEPMOIMHAMHUKE.
Ycnosus
MIPUMEHUMOCTH

3TOM MOJACIU

bubmmoreka [{OK https://m.edsoo.ru/29355001

60

YpaBHeHnE
Menneneena-
Knanetipona u
BBIPAKEHUE JUISL
BHYTpEHHEI
SHEPTrUu

bubmuoteka [{OK https://m.edsoo.ru/bal178d0

61

Bripaxkenue Jinic: |
BHYTPEHHEHN
JHEpPruu
OJIHOATOMHOT'O
UACaTBLHOTO rasa.
KBa3ucrarnueckne

u HECTaTUYECKHUE
MIPOLECCHI

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

62

OnemeHTapHas
paborta B
TEPMOJIMHAMHUKE.
Brruucnenune
paboThl MO rpaduky
npouecca Ha pV-
JarpaMme

bubmunoreka [{OK https://m.edsoo.ru/741d5738

63

Tenmonepenaya kak
CIIOCOO0 U3MEHEHHMS
BHYTPEHHEMN
DHEpPruu T
CHCTEMBI 0e3
COBEPILECHUS

paboThl

bub6nuoreka I1OK https://m.edsoo.ru/3d734561

64

Konsekius,
TETJIOTPOBOHOCTD,
U3JIy4eHHE

bu6mmoteka [{OK https://m.edsoo.ru/157b54cd

65

KomnuectBo
TEIIOTHI.
TemmoéMKOCTh Tena.
Y aenvHas H
MOJISIpHas
TEIIOEMKOCTH
BEIIIECTBA.

bubmumoteka [{OK https://m.edsoo.ru/7ba67355
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VYnenbHass TeruioTa
CrOpaHMs TOILJIMBA

66 | Pacuér xommuecTBa bubaunoreka I{OK https://m.edsoo.ru/1db5ad4e
TEILIOTHI pH
TEIIonepe raue

67 | Ilousrue 00 bubmmoreka LIOK https://m.edsoo.ru/d8098824
annabaTHOM

nponecce. [lepBriit
3aKOH
TEPMOJUHAMUKHU

68

KomnuectBo
TEIUVIOTl U paboTa
KakK MEpBbI
WU3MEHEHUs
BHYTPECHHEHN
3HEPTUU T
CHUCTEMBI

bubmmoteka L{TOK https://m.edsoo.ru/b047alcd

69

Bropoii 3aKOH
TEPMOJIUHAMUKH
JUISL PAaBHOBECHBIX U
HEpPaBHOBECHBIX
MPOILIECCOB.
Heob6patumoctsb
PUPOIHBIX
IPOLIECCOB

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

70

ITpuHIMITBL
JIEUCTBUSL TEINIOBBIX
mMamuH. KITJ]

bubnuoteka [{OK https://m.edsoo.ru/2e945513

71

MakcuManbrHOE
3HAUYCHHE KIIJI.
ukn Kapno

bubnmotreka I{OK https://m.edsoo.ru/fe3857b9

72

Pemenue 3amau

bubmmorexa I{TOK https://m.edsoo.ru/b3efal8b

73

DKOIOTrHYeCcKHue
aCICKTHI
HCITOJIb30BaHUS
TEIIOBBIX
JIBUTaTEJICH.
TemnoBoe
3arpsi3HEHUE
OKpYyKaroleun
cpezsl

bubmunoteka [{OK https://m.edsoo.ru/9867aaa7

74

Pemmenue 3agau

bub6muoreka ITOK https://m.edsoo.ru/c8c70432

75

O06o06micHue u
CHCTEMAaTH3aIIHs
3HAaHUM TI0 TeMe
"TepmoIMHAMMUKA.
TemnoBsie

MaIIuHE"

bubmmoteka [{OK https://m.edsoo.ru/28d62b3f

76

KonTponbHnas
pabora 1O Teme
"TepMoAMHAMHUKA.
TemtoBeie

MalIuHbI"

bubmmoteka [{OK https://m.edsoo.ru/1b6e26c5

77

[TapooGpa3oBanue u
KOH/JICHCALIUS.

Ucnapenue u
KUIICHHE. Y JIeJIbHAs

bu6muoreka ITOK https://m.edsoo.ru/6f8e6777
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TCILJIOTa
napooOpa3oBaHUs

78

Hacrwimennsie u
HEHACKIIIICHHBIE
Maphl.
KauecTBennas
3aBUCUMOCThH
IUIOTHOCTH i
JaBJIEHUS
HACBIIIEHHOTO T1apa
OT TEMIIepaTyphbl, UX
HE3aBUCHUMOCTbL  OT
00BEMa
HACBHILIEHHOTO Tapa.

bubmmoteka I{OK https://m.edsoo.ru/f5¢17d02

3aBUCUMOCTh
TEMIIepPaTyphI
KUATICHHSI oT
JIABJICHUS B
KHUJIKOCTH
79 | BnaxHoctb bubnuoreka LIOK https://m.edsoo.ru/30ebbb79
BO3/IyXa.
AOGcomoTHas u
OTHOCHUTEIIbHAS
BJIAKHOCTh
80 | Pemenue 3amau bubmmorexa I{TOK https://m.edsoo.ru/18e95ff3
81 | Teépmoe TeJo. bubnuoreka [{OK https://m.edsoo.ru/20a88a03
Kpucramnmueckue n
amopQHbIe Tena.
AHun3oTponus
CBOMCTB KPHUCTAJJIOB
82 | InaBnenue u bubmmoreka ITOK https://m.edsoo.ru/6ee91e9f
KPHUCTaJLTU3AITHSL.
VYaenpHas Temiora
TUTIABJICHUSI.
CyO6numarust
83 | Hedbopmaruu bubnuoreka LIOK https://m.edsoo.ru/dalaab10
TBEPIOIO Tea.
Pactsxenne 51
CXKaTHe. Cnsur.

Monayns IOura.

[Ipenen YOPYTUX
nedopmaruit

84

TemmoBoe
pacumpeHue
JKUIKOCTEN "
TBEPABIX TEI.
AHTrapMOHHU3M
TEIIOBBIX
KOJIeOaHMIT YacTHI|
BEIIICCTBA

bu6muoreka I1OK https://m.edsoo.ru/7ba5edf2

85 | IIpeobpasoBanue bubmuoteka I{TOK https://m.edsoo.ru/97a0672f
SHepruM B (Pa3oBbIX
nepexoaax

86 | YpaBuenue bubmuoreka IIOK https://m.edsoo.ru/ab1521fb

TEIUI0BOro OajaHca

87

Penrenue 3amau

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

88

IToBepxHOCTHOE

bubmmotreka I{OK https://m.edsoo.ru/b42f1f97
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HaTsDKEHUE.
Kanunnspasie
sBlicHUd. JlaBieHue
101 MCKPUBJICHHOU
MTOBEPXHOCTBHIO
KUJKOCTH.
®dopmyna Jlannaca

89

O0001menue u
CHCTEMAaTHU3allHs
3HAaHUM 10 TEMe
"ArperaTHble
COCTOSIHUS
Bemiectea. MazoBbIe
nepexomanl”

bubmmoreka LITOK https://m.edsoo.ru/0b52575c¢

90

Konrtponbnas
pabora 1O TeMme
"ArperaTHble
COCTOSTHUS
BemecTsa. PazoBbie
nepexomanl"

bubmmotreka L{TOK https://m.edsoo.ru/7dc2a739

91

DJeKTpu3anus Tel u
eé MPOSIBIICHUA.
DNEeKTpUYECKU
3apan. JlBa Buzaa
ANEKTPUUECKUX
3apsi/i0B.
[IpoBoaHMKH,
JTUAJIEKTPUKU u
MTOJIYITPOBOTHUKHU

bubmmotreka L{TOK https://m.edsoo.ru/laff445f

92

OneMeHTapHbIN
ANIEKTPUYECKHI
3aps. 3akoH
COXpaHEHHUS
JNEKTPUUYECKOTO
3apsa

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

93

BiauMoneiictBue
3apsaoB. ToueuyHble
3apssl. 3akoH
Kynona

bubnunoteka [{TOK https://m.edsoo.ru/445b7746

94

Pemenue 3amau

bu6nuoreka [IOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08f
c19bc

95

DIIEKTPUYECKOE
noie. Ero peilictBue
Ha  DJIEKTPUUYECKHUE
3apsi/ibl

bub6muoreka IOK https://m.edsoo.ru/05c6bfal

96

Hanpsxéanocts
3JIEKTPUIECKOTO
OIS [Tpo6Hprit
3aps. JInaun
HaIpPsHKEHHOCTH
JNEKTPUYECKOTO
nonsi. OpHOpoaHOE
IEKTPUYECKOE 110JIE

bubmmoteka [{OK https://m.edsoo.ru/3dac6957

97

IloTeHIIMATLHOCTD
3JIEKTPOCTATUYECKOT
o 1oxdg. PasHocTth

bubaunorexa I{OK https://m.edsoo.ru/80021447
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MOTEHIUAJIOB u
HaNpsDKEHUe

98

ITorenmnuanbpuas
SHeprus 3apsjga B
ANEKTPOCTATUYECKO
M mone. IMorenmuan
ANEKTPOCTATUYECKOT
0 TI0JIA

bubaunoreka I{OK https://m.edsoo.ru/af5fa389

99

Css13b
HANPSKEHHOCTH
Mojst W Pa3sHOCTH
NOTEHUMAIOB A

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

JIEKTPOCTATUICCKOT

0 TOJIst
10 | Hpunun bubmmoreka LIOK https://m.edsoo.ru/Ocfeda6e
0 CYIIEePHO3UIINH

IIEKTPHUYCCKUX

nosen
10 | Pemrenue 3amau bu6mmoreka L{TOK https://m.edsoo.ru/5a582263
1
10 | IMone TOYEYHOTO bu6mmoreka L{TOK https://m.edsoo.ru/b297b5¢3
2 3apsiia. TTosne

pPaBHOMEPHO

3apsHKEHHOMN Cephl
10 |Ilome paBHOMEpPHO bubmmoreka LIOK https://m.edsoo.ru/f7a665ee
3 | 3apsHKEHHOTO o

00bémy mapa. [lome

PaBHOMEPHO

3apSKEHHOU

OECKOHEUHOM

TJIOCKOCTH
10 | IlpoBoaHuKH B bubmmoreka LIOK https://m.edsoo.ru/32405eab
4 | 3EKTPOCTATUYECKO

M 1oJie. YCIOBHE

paBHOBECHSI 3apsJIOB
10 | JIudnekTpuku u bubmmotreka [TOK https://m.edsoo.ru/060ebab5
5 | mONyNpOBOJHUKUA B

3JIEKTPOCTATUYIECKO

M T10JIe
10 | Konpgencarop. bubnunoteka [IOK https://m.edsoo.ru/845b4f73
6 | DIeKTpoEMKOCTh

KOHJIEHCaTOopa.

DNEKTPOEMKOCTh

IUTOCKOTO

KOHJICHCATOpa
10 | IMapamnenbHOE bubnunoreka [IOK https://m.edsoo.ru/d11e8ce7
7 | coenuHEeHHE

KOHJICHCATOPOB
10 | [TocnenoBarenbpHOE bubaunorexa I{OK https://m.edsoo.ru/1€992920
8 COEUHEHNE

KOHJICHCATOPOB
10 | Dueprus bubmuoreka IIOK https://m.edsoo.ru/73a34f18
9 | 3apspKEHHOTO

KOHJIEHCATOpa
11 | Pemenne 3amau Bbu6nuoreka [IOK
0 https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/27

434040
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Jxoyna —Jlenna

11 | JIBmxeHue bubaunoreka I{OK https://m.edsoo.ru/8341d6ac
1 3apsHKEHHOU

YaCTHUIIBI B

OJTHOPOTHOM

IIEKTPHYCECKOM

noJje
11 | Pemenue 3amau
2
11 | O6oObmeHMe u bubmmoteka L{TOK https://m.edsoo.ru/5752603f
3 | cucremaruzanus

3HaHUM TI0 TeMe

"DnexkTpuuecKoe

noJje"
11 | KonrpoibHast bubmmoreka ITOK https://m.edsoo.ru/cefe90e9
4 | pabora 1O TeMme

"DeKTpuuecKoe

nojie"
11 | Cuna TOKA. bubmuoreka L{OK https://m.edsoo.ru/233311b5
5 | [locTosiHHBII ~ TOK.

VYcnosus

CYIIIECTBOBAHHMSI

MIOCTOSTHHOTO

SIIEKTPHUYECKOTO

TOKa
11 | UcTouHuKH  TOKa. bu6mmoteka L{OK https://m.edsoo0.ru/0839a115
6 | Hanpsoxenne u DJ1C
11 |3akon Owma s bubmmnoreka LIOK https://m.edsoo.ru/f14f251e
7 | yuacTka LEMH.

DIeKTpUIECcKoe

COITPOTHUBJICHUE
11 | 3aBuCHUMOCTH bubmunotexa [{OK https://m.edsoo.ru/95fcdf51
8 | comporuBneHUs

OJTHOPOJTHOTO

NPOBOJHHKA OT €ro

JUIMHBL W TUIOMIAJIA

TIOTIEPEYHOTO

CCUCHMSI
11 | YnenbHoOe bubmmoteka LIOK https://m.edsoo.ru/437f8300
9 | compoTruBieHue

BelecTsa. Pemenune

3a1a4
12 | IlocnemoBarenbHOE, bubmuoreka I1OK https://m.edsoo.ru/236f7e07
0 | mapamnenbHOe,

CMEIIaHHOE

COCIMHEHUE

TIPOBOTHUKOB
12 | Pacuér bubmmoteka I{OK https://m.edsoo.ru/1794cf37
1 | pa3BeTBIEHHBIX

INEKTPHUUECKUX

LEIEH. [IpaBuna

Kupxroga
12 | Pemenue 3anau bub6muoreka I1OK https://m.edsoo.ru/3881b469
2
12 | Pabora bubmuoreka IIOK https://m.edsoo.ru/a3605c5¢
3 | 9JEKTPUYECKOTO

TOKA. 3aKkoH
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12

Pemenue 3amau

bubnmoteka I{OK https://m.edsoo.ru/6761bfOf

4
12 | MomHOCTh bubaunorexa I{OK https://m.edsoo.ru/99750a6f
5 | 2JEeKTPUYECKOTrO

TOKA. Tennosas

MOIITHOCTb,

BbIJICIIIEMAs Ha

pesucrope
12 | Peurenue 3amau bubmmoteka L{OK https://m.edsoo.ru/eb72fc24
6
12 | DJIC u BHYyTpeHHee bubmmoreka LIOK https://m.edsoo.ru/72d453af
7 COTIPOTHBIICHUE

UCTOYHHKA TOKA
12 | 3akon Oma misg bubmmoreka ITOK https://m.edsoo.ru/221f40fb
8 | momHoIA

(3aMKHYTOM)

ANEKTPUYECKON

(005
12 | Peurenue 3amau bu6mmotrexa L{OK https://m.edsoo.ru/3580b679
9
13 | MomHocTh bubmmotreka L{TOK https://m.edsoo.ru/a0ae51d8
0 | ucToyHMKa TOKa
13 | Kopotkoe bubnunoteka LITOK https://m.edsoo.ru/546f5632
1 3aMbIKaHUE
13 | Konuencarop B bubnunotexa LIOK https://m.edsoo.ru/35368f3e
2 LEMH [OCTOSHHOIO

TOKa
13 | Pemrenue 3amau bubmmoteka I{OK https://m.edsoo.ru/4410cef0
3
13 | Pemrenne 3amau 1o bubmmoteka [{OK https://m.edsoo.ru/a7340a29
4 teMe "llocTosHHBIN

AJIEKTPUIECKUN TOK"
13 | Pemenne 3amauy mo bu6mumoreka [IOK https://m.edsoo.ru/744261b8
5 | reme "IlocTOSTHHBIIM

3JIEKTPUUYECKUN TOK"
13 | Pemrenue 3amad 1o bubmmotreka [{OK https://m.edsoo.ru/eb5d4687
6 teMe "llocTosHHBIN

AJIEKTPUUYECKUM TOK"
13 | O6obmeHne u bubmmoteka I{OK https://m.edsoo.ru/bfd7a050
7 CHUCTeMaTU3alus

3HaHUM 10 TeMme

"IlocTostHHBIHN

SJIEKTPUYECKUN TOK"
13 | KonrpomnbHas bubnmoreka LIOK https://m.edsoo.ru/1885ddf1
8 |pabora mo Teme

"IlocTostHHBII

AIIEKTPUYECKUI TOK"
13 | DnexTpuueckas bubmmoreka LIOK https://m.edsoo.ru/da794295
9 | IpoBOIUMOCTH

pa3InIHbIX

BEIIIECTB.

DNEKTPUUYECKUIN TOK

B MeTasiax.

CBepXIpoBOAUMOCT

b
14 | DnekTpudeckuii TOkK bubmmoteka L{TOK https://m.edsoo.ru/4b423491
O |B pactBOopax H
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pacriaBax
JJICKTPOJTHTOB.
3aKOHBI ®dapanes
JUTSI DJICKTPOJIH3a

14

DIEKTPUUYECKUIN TOK
B raszax. Ilimasma

bubmmoreka LIOK https://m.edsoo.ru/92d92f76

14

DIEKTPUYECKUIN TOK
B BaKyyMe.
BakyymHuble
IPUOOPHI

bubnmnoreka LIOK https://m.edsoo.ru/2E+160

14

DIEKTPUYECKUIN TOK

bubmmotreka L{TOK https://m.edsoo.ru/ab61c660

3 | B IOJNYNPOBOJHUKAX
14 | TlomynpOBOAHUKOB bubmmoreka LIOK https://m.edsoo.ru/83622200
4 | ple IpuOOPHI
14 | dusnueckuii bubmmoteka L{TOK https://m.edsoo.ru/5643ea56
5 | IpaKTHKyM IO TeMe

"U3mepeHue  CHIIbI

TOKa ¥ HAIpPSKCHUS

B I[E€ITU TIOCTOSTHHOT'O

TOKa MPH MOMOIIH

AQHAJIOTOBBIX u

(G poBbIX

U3MEPHUTEILHBIX

npuoopoB" WIH

"3HaKOMCTBO c

udposoit

nabopaTopueld 1o

¢uzuke. Ilpumeps

U3MEPCHHUS

buznuecKkux

BEJIMYNH pH

MTOMOIIIH

KOMITBIOTEPHBIX

TAaTYNUKOB"
14 | dusnueckuit bubmmoteka [{OK https://m.edsoo.ru/f6292f5f
6 | mIpakTUKyM 1O TeMme

"U3yuenue

HEPABHOMEPHOTO

JBUKCHUS C TICIJTBIO

oTpeeeHus

MTHOBEHHOM

cKopocTH"
14 | Ousnueckuii bub6nuoreka I1OK https://m.edsoo.ru/6960b6ef
7 | IpakTUKYM TIO TeMe

"U3mepenne

YCKOpEHUs npu

IPSIMOJIMHEHOM

PaBHOYCKOPEHHOM

JIBKCHUH 1o

HaKJIOHHOM

IJIOCKOCTH" W

"HccnenoBanue

3aBUCUMOCTH MyTH

OT BpEMEHU TIpHU

PaBHOYCKOPEHHOM

IBHKeHUN"
14 | Ousnueckuii bubmuoreka ITOK https://m.edsoo.ru/d1ea2402
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IIPAKTUKYM IO TEME

"U3mepenne
YCKOpEHUSs
cBOOOIHOTO
nageuus” W
"U3yuenue
JIBUKCHHS Tena,
OpOIIEHHOTO
TOPU30HTAJIBHO"

14 | Ousnueckuii bubmmoreka L{OK https://m.edsoo.ru/bcf53514

9 | mpakTHKyM 1O TeMme
"U3yueHue
JIBIDKEHUST Tea I0
OKPYKHOCTHU c
MTOCTOSIHHOM o
MOJTYJIO
CKOPOCTHIO" 158107
"UccneqoBanue
3aBUCUMOCTH
nepuoaa
oOpareHus
KOHUYECKOTO
MasgTHHKa OT €ro
napaMmeTpoB"

15 | dusnueckuii bubimoteka LIOK https://m.edsoo.ru/0b34db84

0 | OpakTHKyM IO TeMe
"Uzmepenue
PaBHOACHCTBYIOLICH
CHJTBI npu
IBUKEHUH  Opycka
o HaKJIOHHOM
MJI0CKOCTH" 1581051
"ITpoBepka
TUIIOTE3bI 0
HE3aBUCUMOCTH
BPEMEHH JIBHKECHUS
Opycka o
HAaKJIOHHOM
MJIOCKOCTH Ha
3a/IaHHOE
paccTtosiHue OT €ro
Macchl"

15 | dusnueckuii bubmuoreka I1OK https://m.edsoo.ru/b55b81al
1 | mpakTUkyM O Teme
"NccnenoBanue
3aBUCUMOCTH  CHII

yHOpyrocrts,
BO3HUKAIOIIUX B
PYXKUHE "

pPE3UHOBOM 00pa3sle,
oT ux aepopmanun"

1581071 "U3yuenue
JBUKEHUSI CHCTEMBI
Te, CBS3aHHBIX
HUTHIO,

IIEPEKUHYTOM 4epe3
JIErKuii OJIOK"
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UMITyJIbca Teja [0
TOPMO3HOMY TIyTH"
1581071 "U3mepenue
CHJIBI TATH,
CKOPOCTH  MOJEINHU
DJIEKTPOMOOUIIST U

MOIIHOCTH CHJIBI
Tru" 15805
"CpaBHeHue
U3MEHEHUS

UMIIyJIbCa Tella ¢
UMITYJICOM ~ CHJIBI"
win "HccrnenoBanue

COXpaHEHUs
HUMITYJIbCA npu
yupyrom
B3auMOJIeUCTBUN"

1581051 "U3mepenue

15 | dusnueckuit bubaunoreka I{OK https://m.edsoo.ru/b83b1607

2 MPaKTUKYM TI0 TEMe
"N3mepenue
koa(durmenta
TpeHUs 1o
BEJIMYMHE YTJIOBOIO
ko Punmenta
3aBHCHUMOCTH
Frp(N)" WIIn
"UccnenoBanue
IBUKEHHUS  Opycka
o HAKJIOHHOM
IJIOCKOCTH c
MEePEMEHHBIM
K03 uUImeHTOM
Tpenus" WJIn
"U3yueHue
JBUKEHUS T'py3a Ha
BaJly ¢ TpeHueM"

15 | dusnueckwuii bubnunoteka LIOK https://m.edsoo.ru/4a04f4f7
3 | IpaKTHKyM IO TeMe
"UccnenoBanue

YCIOBUI
paBHOBECHS
TBEPIOTO Tena,
UMEIOLIETO 0Chb
BparnieHus" W
"KoHcTpynpoBanue
KPOHILTEHHOB 51
pacuér CHUIl
ynpyroctu" WU
"N3yueHnne
YCTOMYMBOCTH
TBEPAOTO Tena,
UMEIOLIET0
TJIOIIA b OTIOPHI"

15 | dusnueckuii bubnmoreka [{OK https://m.edsoo.ru/856fb28e

4 | MpaKTUKyM IO TeMe
"Uzmepenune



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

KMHETUYECKOU
SHEpruM Tejna 1o
TOPMO3HOMY IIyTH"

15

duznyecKuit
MPAKTUKYM IO TeMe
"U3yueHue
M30TEPMUYECKOTO
nporecca
(peKOMEH10BaHO
UCIIOJIb30BaHUE

1 poBoi
nabopaTtopun)" WIH
"U3yueHue
HU30XOPHOTO
npoiiecca" WJIn
"N3yuenue
n300apHOTO
nporecca” UIn
"ITpoBepka
ypaBHEHUSA
COCTOSIHMS"

bu6mmoreka LTOK https://m.edsoo.ru/e0fe7e07

15

dusznyeckuit
MPaKTUKYM IO TeMe
"U3mepenue
YAECIbHOU
TEIIOEMKOCTH" HIIN
"UccnemoBanue
npoiiecca
OCTBLIBaHHUS
BelecTna" 283071
"UccnemoBanue
annadaTHOro
npoiiecca" WITu
"N3yueHnne
B3aMMOCBSI3U
SHEPIruun
MEXMOJIEKYJISIPHOTO
B3aUMOJCHCTBUS U
TEeMITepaTyphl
KUIIEHUS
JKUaKocten"

bubnunoteka LIOK https://m.edsoo.ru/2f2faa61

15

duznveckui
MPaKTUKYM TI0 TeMe
"N3yueHnue
3aKOHOMEPHOCTEN
UCIapeHus
JKUaKocTen" U
"N3mepenue
YACIBHOM TEIIOTHI
IJIaBJICHUS npaa"
1581031 "U3yueHnue
CBOWCTB
HACBIIIEHHBIX
napos" 1581051
"U3mepenne
a0CONMIOTHON
BJIQYKHOCTH BO3JyXa

bu6mmoteka [{OK https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

U OIIEHKa MaccChl
napoB B
moMeleHun".
N3mepenne

ko Punmenta
MOBEPXHOCTHOTO
HATSHKEHUS

15

dusznueckuit
MPAKTUKYM IO TeMe
"HaOnronenue
MpeBpallCHHs
SHEPTrUH
3apsKEHHOTO
KOH/JIEHCATOpa B
SHEPTUI0 U3ITYUCHUS
cseroquona" UIn
"U3yuenue
MPOTEKAaHUsI TOKa B
LENH, COAEpXKalle
KOHJIeHcaTop" Wi
"Pacnipenenenue
pPa3HOCTH
IMOTCHIIHAJIOB
(HampspDKeHHs)  TIPU
IIOCJIEIOBATEIIFHOM
COeIMHEHUHU
KOHJIEHCATOpOB"

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

15

Dduznueckuit
MPaKTUKYM IO TeMe
"UccnenoBanne
CMEIIaHHOTO
COCIMHCHUS
pe3uctopos" 158107
"N3mepenue
YAEITBHOTO
CONPOTHUBIIEHUS
MIPOBOJIHUKOB"  WJIN
"UccnenoBanne
3aBHCHMOCTH  CHIJIBI
TOKa OT
HaIPSKEHUS TUIS
JIAMITBI
HaKaJIMBaHUA"

bubmmoreka [{OK https://m.edsoo.ru/2b179d98

16

Dduznueckuit
MPaKTUKyM IO TeMe
"HaOmroneuue
aNeKTpoan3a"  Wiu
"N3mepenue 3apsana
OJHOBAJICHTHOTO
nonHa" 58) 071
"Uccnemopanue
3aBHCHMOCTH
CONPOTHUBJICHUS
TEPMOpPE3UCTOpPa OT
TeMnepaTrypbl' WiIu
"Cusartue BOJIBT-
aMIIepHOI

bu6mmoteka [{OK https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

XapaKTEPUCTUKU
nuona"

16 | PesepBHbIif  YpOK. bubmmoreka LIOK https://m.edsoo.ru/ed017d93
1 0O0001menue u

CUCTEMAaTH3AIIH

3HAHUW 1O  TeMe

"KunemaTtuka"
16 | PesepBHBIii  ypOK. bubmmoreka [{OK https://m.edsoo.ru/3149956b
2 | O6obmeHue "

CUCTEMAaTH3aLIHS

3HaHUW TI0 TeMe

"Ilmaamuka'
16 | PesepBHbIil  YpOK. bubnmoreka LIOK https://m.edsoo.ru/0f9752ac
3 0O0001mmenue u

CUCTEMAaTH3AIIH

3HAaHUA II0 TEME
"Cratuka TBEpAOTO
Tema"

PesepBHBII  ypOK.
O06o0061IEHNE u
CHCTEMAaTU3aIMs
3HAaHWH TI0 TeMme
"3aKOHBI

bu6mmoreka LITOK https://m.edsoo.ru/6c0df9cc

COXpaHEHHSI B
MexaHuke"
16 | PesepBHbIii  ypOK. bubnuoteka [{OK https://m.edsoo.ru/de148976
5 | O6o0mmenue "
CHCTeMaTH3aIUs

3HaHUIL TI0 TeMe
"OCHOBEI

MOJIEKYJISIPHO-

KHHETHIECKOU

teopun"
16 | PesepBHbIif  ypOK. bubnuorexa LIOK https://m.edsoo.ru/Obcc77cl
6 O060061IEHNE 5

CHCTeMaTU3aIus

3HAHUH 110 TeMme

"TepmoIMHAMMUKA.

TenmoBnie

MaliuHb"
16 | PesepBHblil  ypOK. bubmunoteka [IOK https://m.edsoo.ru/59ca5c91
7 O06o06micHue u

CHCTEMAaTH3aIlH

3HAaHUN TI0 Teme

"ArperaTHble

COCTOSIHUS

BemecTBa. MazoBbIe

nepexonl"
16 | PesepBHbIil  ypoK. bubnmoreka LIOK https://m.edsoo.ru/f2381c0c
8 O060061IEHNE u

CHCTeMaTU3aIUs

3HaHUH 10 TeMe

"DnexkTpuuecKoe

roje"
16 | PesepBHbIf  YpOK. bubnmoreka LIOK https://m.edsoo.ru/3cae6dal
9 0O0001mmenne u

CUCTEMaTHu3alusa



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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3HaHUU II0 TEME
"TToCTOSIHHBIH
ANEKTPUUECKUH TOK"

Pe3epBHBII  ypOK.
Ob6o006menne u
CUCTeMaTU3alIHs
3HaHUK TI0 TeEMe
"ToKkM B pa3auyHbIX
cpenax”

bubmmoreka LIOK https://m.edsoo.ru/cc7681d4

UTOoro

170

16

Iloypounoe nianupoBanue 11 kiace

Tema ypoka

KoanuecTBo yacoB

Bcero

Kowurp.
padoThI

IIpakr.
padoThI

DJIeKTpOoHHBIe HU(POBBIE 00pa3oBaTeIbHbIE
pecypcbl

Bsaumogeiicteue

NOCTOSIHHBIX ~MarHUTOB
U TPOBOJHHUKOB  C
TOKOM. MarnutHoe
nosie. ['unoreza Ammnepa

1

bu6mmoreka ITOK https://m.edsoo.ru/487a8593

Bexkrop MarHuTHOU
AHAYKIWH. [Tpunun
CyHEpIIO3ULINU
MarHUTHBIX TTOJIEH.
JInaun MarduTHOM
WHIYKIUU

bubmmoreka ITOK https://m.edsoo.ru/4clabceh

MaruutHoe noJje
MPOBOJHUKA C TOKOM.
OneIT OpcTena

bubmuroreka I{OK https://m.edsoo.ru/d35d5262

Cuna  Awmmepa, eé
HalpaBJIEHUE U MOIYIb

bubmauroreka ITOK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

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

IIpumenenue 3aKOHA
Awmmnepa.
ONEeKTPOU3MEPUTEIBHBIE
pUOOPHI

bubmmoreka ITOK https://m.edsoo.ru/ad7718d7

Cuma  Jlopenma, e
HaIpaBJI€HUE U MOIYJIb.
JBuxeHne 3apsuKeHHOU
YaCTHIBI B OJHOPOIHOM
MarHMTHOM I0JIe

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

(o]

Pemenne 3amaq

bubanoreka I{OK https://m.edsoo.ru/504e98c7

Pabota cuiel JlopeHna

bubanoreka I{OK https://m.edsoo.ru/d518be4b

10

Pemenne 3amau

Bbubmmoreka ITOK https://m.edsoo.ru/93617bd9

11

MarauTtHoe  monie B
BEIECTBE.
®eppomMarHeTuky, napa-
Y THaMarHeTUKH

i

Bbubmmoreka ITOK https://m.edsoo.ru/30ff9608

12

OCHOBHEBIE CBOIicTBa

bubanoreka IJOK https://m.edsoo.ru/0b58190a
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(heppoMarHeTHKOB.
[Ipumenenne
(heppoOMarHeTHKOB

13

Pemrenne 3agad mo teme
"MarxaurHoe moJe"

Bbubmmoreka ITOK https://m.edsoo.ru/5b55¢307

14

Pemnrenne 3agau mo reme
"Maruuraoe nosne"

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

15

SIBmenne
3JEKTPOMArHUTHOM
WHAYKLWH. IToTox
BEKTOpa MarHUTHOU
WHIYKIUU

bub6mmoreka ITOK https://m.edsoo.ru/b3efaOcl

16

OJ1C unnykuuu

bubmmoreka ITOK https://m.edsoo.ru/48150bd8

17

3aKkoH
3JIEKTPOMArHUTHOU
unaykuuu Papanes

Bbubmmoreka ITOK https://m.edsoo.ru/aédec188

18

Buxpesoe
JJIIEKTPUYECKOE  TIOJIE.
Toxu @yko

bubmmoreka ITOK https://m.edsoo.ru/15abe140

19

OJIC WHIYKUIUU B
JIBIDKYIIIUXCS
MTPOBOTHUKAX

Bbu6mmoreka ITOK https://m.edsoo.ru/0235c¢c02

20

Pemenne 3amau

bubmmoreka ITOK https://m.edsoo.ru/4dfda618

21

IIpaBuno Jlenna

[3XY

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

22

WNHIyKTUBHOCTS.
Karymka
WHAYKTUBHOCTH B LENHU
IIOCTOSIHHOT'O TOKa

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

23

SIBnenue
camouHaykmun.  OJC
CaMOMHJYKIHUHU

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

24

OHeprusi  MarHUTHOTO
MOJISI KaTYIIKH C TOKOM.
DIIEKTPOMAarHUTHOE
oJie

Bbubmmoreka ITOK https://m.edsoo.ru/b3cOadll

25

Pemenue 3amau

bubmmoreka ITOK https://m.edsoo.ru/88f69d2b

26

00600611eHNe u
CHUCTEMATH3aIUs 3HAHUH
1o TeMe
"OnexTpoguHamMuKa"

bubmmoreka ITOK https://m.edsoo.ru/76484025

27

KonTtposbHas padoTa 1o
TeMe
"OnexTpoguHamMuKa"

bubaunoreka ITOK https://m.edsoo.ru/8ae09b98

28

Konebarenbnas
cucrema.  CBOOOIHBIE
KoJIeOaHus.
T'apmonunueckue
KoJIeOaHUs

Bbubmmoreka ITOK https://m.edsoo.ru/7c1db385

29

Kunemarnueckoe "
JMHAMHYECKOE
OIIMCAHHE
KoJIe0aTeIbHBIX
JIBIOKCHUH

bubmmnoreka L{OK https://m.edsoo.ru/87ce9498

30

DHepreTudeckoe
OIIMCaHHE. BriBog
JIMHAMHAYECKOTO
OIMMCaHU
TapMOHHUYECKUX
KoeOaHul U3 ux
SHEPTeTUYECKOTO "
KHHEMaTHICCKOTO
OIMMCaHUS

Bbubmmoreka ITOK https://m.edsoo.ru/e3c99692
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31 | Ammmmryma wu o (dasa Bbubmmoreka ITOK https://m.edsoo.ru/7a0c439a
KosiebaHuit
32 |Ileppog w®  dacToTa bubmamnoreka [{OK https://m.edsoo.ru/e0399319
KOJICOaHHA. Iepuon
MaJTbIX CBOOOTHBIX
KoJieOaHuit
MaTeMaTH4eCKOTro
MasiTHUKA. ITepuon
CBOOOJHBIX KOJIEeOaHUH
NPY>KUHHOTO MasiTHUKA
33 | 3aryxaroriue bubanoreka IJOK https://m.edsoo.ru/72e93d09
KoJIeOaHusl.
Brinyxnenssie
koneOanus. Pesonanc
34 | ABrokonebanmus Bubmmoreka ITOK https://m.edsoo.ru/6add2644
35 | Pemenue 3amau bubnunoreka LHOK
https://m.edsoo.ru/addeec?1https://m.edsoo.ru/756123c5
36 | Ypok-koH(bepeHIus Bbubaunoreka ITOK https://m.edsoo.ru/8ef587be
"MexaHuyeckue
KoJieOaHus B
MY3bIKAJIbHBIX
UHCTpYMEHTax"
37 | O6o6Ienune u Bbubmmoreka ITOK https://m.edsoo.ru/eb84182f
cucTeMaTu3anus 3HaHUH
no TeMe
"MexaHuyeckue
Kosiebanus"
38 | DiekTpOMarHUTHBIC bubmmoreka ITOK https://m.edsoo.ru/d4adabde
KoJIe0aHwMsl.
KonebaTenpHbIN KOHTYP
39 | ®opmyna TomcoHa. bubaunoreka I{OK https://m.edsoo.ru/093f9afl
Cas13b aAMIUTATY I
3apsijia KOHJIEHCcAaTopa ¢
aAMILIUTYJI0M CHJIBI TOKa
B KoJIe0aTeTbHOM
KOHTYpE
40 | 3akoH COXpaHEeHUs bubnuoreka L{OK https://m.edsoo.ru/d1e2d543
OHEpPTUU B HJACAIBHOM
K0JIe0aTeIbHOM KOHTYPE
41 | 3aryxaromue Bbu6mmoreka ITOK https://m.edsoo.ru/5e668619
AIIEKTPOMATHUTHBIC
KoJIeOaHusl.
BrinyxneHnsie
3JIEKTPOMAarHUTHBIE
KoJIeOaHus
42 | TlepeMeHHbIIt TOK. bubnunoreka IJOK https://m.edsoo.ru/84836152
Pesuctop u
KOHJIEHCATOp B  LIEMHU
MIEPEMEHHOT0 TOKa
43 | Karymika bubmunoreka IJOK https://m.edsoo.ru/cfa307af
MHIYKTHUBHOCTH B LIENH
MIEPEMEHHOTO TOKa
44 | 3akon Owma JUTS Bbubmmoreka ITOK https://m.edsoo.ru/8bae38e6
JNEKTPUYECKON  IIemu
NIEPEMEHHOT0 TOKa
45 | MomHocTh bubmmoreka ITOK https://m.edsoo.ru/lcacécac
MIEPEMEHHOTO TOKA.
AMIuTynHoe u
JeCTByIOLIEE 3HAUYCHUE
CHUTBI TOKa u
HaINpsHKCHUS
46 | Pe3zonanc B bubanoreka IJOK https://m.edsoo.ru/087506df
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3JIEKTPUYECKOHN LENH

47

Pemenwne 3amaa

bubmanoreka I{OK https://m.edsoo.ru/al6836a4

48

N neanpHbriA
Tpanchopmarop.
TIpousBoacTBoO,
nepenaya u
moTpeOIcHNE
3JIEKTPUYECKON SHEPTrUn

bubnmnoreka L{OK https://m.edsoo.ru/f97418ae

49

OKOJIOTUUECKHE PUCKHU
npu MIPOU3BOJICTBE
3JICKTPOIHEPTHH.
Kynptypa
HCIOJIb30BaHM
3JIEKTPOIHEPTHH B
ITOBCEIHEBHOM KU3HU

bubnunoreka L{OK https://m.edsoo.ru/a6f74d93

50

Pemenue 3amau

Bbubmmoreka ITOK https://m.edsoo.ru/ee6677ed

51

Pemenue 3amau

[

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

52

O0o061Ienne u
cucTeMaTH3alus 3HaHUH
o TEME
"DIeKTpOMarHuTHBIC
kosie0anus"

Bbubmmoreka ITOK https://m.edsoo.ru/401024a9

53

MexaHndeckue BOJIHEL
XapaKTepUCTUKH
MCXAHUYCCKUX BOJIH

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

54

CBolcTBa
MEXaHUYECKUX BOJIH

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

55

3ByK. XapaKTepUCTHKHU
3ByKa

bubmmoreka ITOK https://m.edsoo.ru/138b6f09

56

WudpazByk "
yapTpasByk. lllymoBoe
3arpsisHEHHe
OKpY’KaloIeH cpeibl

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

57

Pemienue 3amay

bubaunoreka ITOK https://m.edsoo.ru/cfd918bf

58

ONeKTpOMarHuTHbIE
BOJIHBI. N3nyuenue
JIEKTPOMArHUTHBIX
BOJIH

bubmauroreka I{OK https://m.edsoo.ru/714e5db1

59

OHeprus
3JIEKTPOMATrHUTHBIX
BOJIH. CsoiicTBa
AIIEKTPOMArHUTHBIX
BOJIH

Bubmmoreka ITOK https://m.edsoo.ru/d01b818c

60

Ixana
3JEKTPOMArHUTHBIX
BOJIH. IIpumenenue
3JIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U OBITY

bubmmoreka ITOK https://m.edsoo.ru/49belfoe

61

IIpunuunel paguocBsizu
u TCICBUACHUA.
Panuonokarust.
DIEKTPOMAarHuTHOE
3arps3HCHHE
OKPY’KarolleH cpeibl

bubmmnoreka L{OK https://m.edsoo.ru/9f96f1f8

62

KonTponbHas pabora mo
teMe "KonebOanus u
BOJIHEI"

bubmmnoreka L{OK https://m.edsoo.ru/4f7985a0

63

Cser. 3aKkoH
MPSIMOJIMHENHOTO
pacnpocTpaHeHHs CBETa

Bbubmmoreka ITOK https://m.edsoo.ru/f9566406

64

Pemenne 3amady Ha
MIPUMEHEHUE 3aK0HA

Bbubmmoreka ITOK https://m.edsoo.ru/ea32d455
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MPSAMOJIUHEUHOTO
pacrpocTpaHEHUs CBETa

65 | Orpaxkenue cBera. | 1 bubmumoreka ITOK https://m.edsoo.ru/a005d2bb
Ilnockoe 3epKa’o.
Cdepuueckoe 3epkaio
66 | [lpemomnenne  cBera. | 1 bubnunoreka L{OK https://m.edsoo.ru/bc2e55cd
AOCONIOTHBIN u
OTHOCHUTEIIbHBIN
NIOKa3aTeb
npenomienus. I[lonHoe
BHYTpPEHHEE OTpPAKCHHE.
IIpenensuslii yroi
HOJIHOTO ~ BHYTPEHHETO
OTpaKeHHS
67 | Pemenme 3amau Ha | 1 Bbubmmoreka ITOK https://m.edsoo.ru/49d830a9
NPUMEHCHUE  3aKOHOB
OTpakKeHHs u
IPEJIOMIICHHS CBETA
68 | Xox nyueir B mpmsme. | 1 bubaunoreka ITOK https://m.edsoo.ru/d8elc3be
Hucnepcus CBETA.
CnoxHBIN COCTaB
Oenoro cBera. Liser
69 | JIunzsL doxycnoe | 1 bubmoreka ITOK https://m.edsoo.ru/60441359
paccTosiHue u
OINITHYECKAsl CUJIa JIMH3BI
70 | IToctpoenue 1 bubauroreka ITOK https://m.edsoo.ru/bb53b1d5
MU300pakKeHUH B JIMH3aX
u ux cHcTeMaXx.
YBelrnyeHue JIMH3bI
71 | Pemieune 3amau Ha | 1 bubmmoreka ITOK https://m.edsoo.ru/5a868f09
HOCTPOCHHE
n300pakeHuH,
HOJTy4aeMBbIX c
HOMOIIIBIO JIMH3
72 | Tma3z xak onrtryeckas | 1 bubmmoreka ITOK https://m.edsoo.ru/ecd480a2
cucTeMa
73 | Pemenue 3azay. | 1 Bbubmmoreka ITOK https://m.edsoo.ru/cd174a10
IIpenenst
NPUMEHHUMOCTH
TeOMEeTPUUECKOIT
OIITHKH
74 | Ckopocth cBeta u |1 bubnunoreka I{OK https://m.edsoo.ru/f32aab06
METO/Ibl €€ M3MEPEHHUS
75 | Hducnepcus cBera 1 bubanoreka I{OK https://m.edsoo.ru/lel6cc6e
76 | Unrepdepennus ceeta | 1 bubanoreka I{OK https://m.edsoo.ru/5fc0c638
77 | KorepeHTHble 1 bubnunoreka IJOK https://m.edsoo.ru/c6416d48
HUCTOYHUKHU. Ycnosus
HaOIIOAEHUSI
MaKCHMYMOB "
MHHUMYMOB
78 | Pemenne 3amau 1 bubanoreka I{OK https://m.edsoo.ru/3061de2b
79 | Ilpumenenue 1 bubmmnoreka L{OK https://m.edsoo.ru/668edbc8
nHTephepeHInn
80 | Imbpakuums ceera 1 bubimmoreka ITOK https://m.edsoo.ru/12ed04b5
81 | dudpakiuonnas 1 bubaunoreka I{OK https://m.edsoo.ru/f998d964
peméTka. Ycaosue
HaOJIIOAEHUS  TJIaBHBIX
MaKCHMYMOB
82 | Pemenwue 3amau 1 bubanoreka [{OK https://m.edsoo.ru/d58c411a
83 | Ilonepeunocthb 1 bubnunoreka L{OK https://m.edsoo.ru/e9890fe9
CBETOBBIX BOJIH.

Tlongpuzanus cBeta
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84 | Pemenwue 3amaq Bbub6mmoreka ITOK https://m.edsoo.ru/c56¢8158

85 | CBeToBBIC sBICHUS B bubnmnoreka I{OK https://m.edsoo.ru/0b36363d
npupose

86 | O6o6IIEeHNEe u Bbubmmoreka ITOK https://m.edsoo.ru/8al4748b
CHUCTEMAaTU3aLMs] 3HAHUU
o teme "OnTtuka"

87 | KonrponpHas pabora 1o bubnunoreka L{OK https://m.edsoo.ru/82315dd4
teMe «OnTHKa

88 | I'panuist bubmmoreka ITOK https://m.edsoo.ru/c9bd77cb
NPUMEHUMOCTH
KJIACCUYECKOM
MEXaHHKH. 3aKoHBI
ANEKTPOAMHAMUKH u
TIPUHITATT
OTHOCHUTEILHOCTH

89 | IMoctymnaTe Bbubaunoreka ITOK https://m.edsoo.ru/c56f05ch
cIIeIMaIbHON TEOpUH
OTHOCHUTEILHOCTH

90 | IIpocTpaHCTBEHHO- bubmuroreka I{OK https://m.edsoo.ru/d83742bb
BPEMEHHON  MHTEpPBAJI.
IIpeoOpazoBanus
JlopeHua. VYcaosue
TNPUYUHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3amMeaJicHuE BPEMEHH U
COKpallleHHe JJIHEI

91 | DHeprus ©  HMMITYJIbC bubnuoreka IJOK https://m.edsoo.ru/853a64fc
PEIATUBUCTCKON
YaCTHUI[BI

92 | Csa3p MacChI c Bbubmmoreka ITOK https://m.edsoo.ru/b6258ffa
SHEPTHEW U HMITYJILCOM
PENATHUBUCTCKON
YaCTHUIIEL. DHeprus
TIOKOSI

93 | PaBHOBECHOE TEIIOBOE Bbubmunoreka I{OK https://m.edsoo.ru/f54035a5
U3JTyueHNe

94 | 3akoH cMmenieHuss BuHa bubmmoreka ITOK https://m.edsoo.ru/1c5ff752

95 | T'mnote3a M. Ilmanka o Bbubmmoreka ITOK https://m.edsoo.ru/abffa218
KBaHTaX. POTOHEI

96 | DHeprus ©  HMMITYJIBC bubmuoreka L{OK https://m.edsoo.ru/7fb307ec
(hoToHa

97 | ®oroapdext.  OmbITHI bubaunoreka IJOK https://m.edsoo.ru/8c68e5b9
A.T. Cronerosa.
3akoHbl oTodddexra

98 | VpaBHenne DitHmTeiiHa bubmmoreka ITOK https://m.edsoo.ru/01ef4556
JUTSE dhoTorddexra.
"Kpacnas rpanuna"
tdoroadhdexra

99 | Jasnenue cBeTa. Bbub6mmoreka ITOK https://m.edsoo.ru/64b4f966
Ombrtel I1. H. JIeOenesa

100 | BonHoBBIE CBOWCTBa bubnunoreka L{OK https://m.edsoo.ru/f59cfcec
YaCTHI

101 | Bonuet  nme  Bpoitst. bubaunoreka ITOK https://m.edsoo.ru/5df8bafl
JnuHaa BOJIHBI e
bpoitna u  pasmepsl
o0jacTH  JOKaTU3alluu
JIBIDKYIIEHCS YaCTHIIBI

102 | KopnyckymnsapHo- bubmmnoreka I{OK https://m.edsoo.ru/8ccab62a
BOJIHOBOM JTyaJIn3M

103 | Jqudpakius 3IeKTPOHOB Bbubmmoreka ITOK https://m.edsoo.ru/30dbal8c

Ha KpHCTaJIax
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104

Crnenuduka wm3MepeHui
B MUKPOMHPE.
CooTtHomeHus
HeolpeaenEéHHoCTeN
I'eitzenbepra

Bbubmmoreka ITOK https://m.edsoo.ru/65783dec

105

Pemenne rpaduueckux
3aga4

bubmmoreka ITOK https://m.edsoo.ru/e70195bd

106

Pemenue pacu€THBIX
3a1a4y

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

107

Kontponbnas pabota no
temaMm: "OcuoBel CTO",
"KopnyckymspHo-
BOJIHOBOM Ayanu3m"

Bbubnmoreka ITOK https://m.edsoo.ru/c3de891a

108

OnbITHI o
UCCIICIOBAHUIO
CTpOCHUS aToMma.
IInanerapHas  Moxenb
atoma Pesepdopna

Bbubmmoreka ITOK https://m.edsoo.ru/312b750a

109

IToctynatel bopa

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

110

Bune! ciekrpos. Criektp
YPOBHEW 3HEPIUM aToMa
BOZOPOAA

bubmmoreka ITOK https://m.edsoo.ru/cf74blla

111

CnoHTaHHOE u
BBIHy)KI[CHHOG
U3ITy4YCHHUE CBETA

bubmmoreka ITOK https://m.edsoo.ru/f945d85¢

112

Jlazep

Bub6mmoreka ITOK https://m.edsoo.ru/2288a0c4

113

Hyxnonnas MOJEINb
aapa [etizenbepra-
WBanenko. 3apan u
MaccoBO€ YHCIIO spa.
N3otomnsl.
PannoakTuBHOCTE

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

114

3aKOH PpaguOAKTUBHOTO
pacmaza. CBolicTBa
HOHU3UPYIOIIETO
W3Ty4YECHUS. Bnusnue
PaaOaKTUBHOCTH Ha
JKUBBIE OpTaHU3MBEI.
Ho3umerpus

bubaunoreka ITOK https://m.edsoo.ru/aab98bef

115

OHeprus CBSI3U
HYKJIIOHOB B sifpe.
SAnepusie cunbl. [dedekr
Maccel fnpa. SnepHbie
peakuuu. SnepHsble
peaktopel.  [IpoGiemsr
YHPaBISIEMOTO
TEPMOSIEPHOTO
CUHTE3a.
DKoJorHYecKre
ACIEKTBI pa3BuUTHA
SAJIEPHOIN SHEPreTHKU

bubaunoreka ITOK https://m.edsoo.ru/ff1758d0

116

Meroapl peructpauuu u
WCCIIEIOBAHUS
3JIEMEHTapHbBIX YacCTHII.
dyHIaMeHTaIbHbIE
B3aUMOJICHCTBHS.
bapuonsl, Me30HBI U
JIENITOHBI.
IlpencraBnenue 0
CraHmapTHOM  MOJICIH.
Ksapk-ritoonHas
MOJIEb aJPOHOB

bu6mmoreka ITOK https://m.edsoo.ru/lac08a5h
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117

®duszuka 3a MpeaeraMu
CranpapTHOM  MOJEINH.
Témuass  marepusa U
TEMHaA SHEprus.
EnuncTBO  usmueckoit
KapTHUHBI MUpa

bubmmoreka ITOK https://m.edsoo.ru/c026fd37

118

Orarbl pPa3BUTHS
aCTPOHOMHH. 3HAUYCHHUE
ACTPOHOMUU

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

119

[IpuMEeHUMOCTh 3aKOHOB
(hu3uKH TSI OOBSACHEHUS
TOPUPOABI  KOCMHYECKHX
0OBEKTOB. MeTtoasl
ACTPOHOMHUYECKHUX
HCCIICIOBaHUH

Bbubmmoreka ITOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIe
ONITUYECKUE TEJICCKOIIbI,
PauOTENIECKOITBI,
BHeaTMoc(hepHas
ACTPOHOMHUSI

bubmmoreka ITOK https://m.edsoo.ru/4877aale

121

Bung 3Bé3gHoro HeOa.
Co3sBe3nus, SIPKUE
3BE3MIBI, IIAHETBI, UX
BUJIMMOE JIBUKCHHUE

bubmmoreka ITOK https://m.edsoo.ru/aac588eb

122

ConHeunas cucTeMa.
Comnrre. Conneunas
aKTUBHOCTBL. VICTOYHUK
sueprun  ConHIa U
3BE3/I

Bubmmoreka ITOK https://m.edsoo.ru/22748eb4

123

3BE31bI, MX OCHOBHBIE
XapaKTEPUCTUKH.
Huarpamma
""CeKTpaJIbHBIN Ki1acc —
CBETUMOCTB"

bubmmoreka ITOK https://m.edsoo.ru/42169944

124

3Be3bI rJIaBHOU
[OCJIENOBATEILHOCTH

Bbubmmoreka ITOK https://m.edsoo.ru/b3ch766¢

125

BryTtpeHnnee crpoeHue
3BE3. CoBpemeHHbIe
MIPEJICTaBICHUS 0
MIPOUCXOXKIEHUHT u
spomonuu  ConHua H
3BE31. DTambl  KU3HU
3BE3]

bubmunoreka ITOK https://m.edsoo.ru/d09da494

126

Mnrneunsrii  Ilytp —
Hama ['anaktuka. Tumbl
TJIAKTHK. UepHbie
JIBIPHI B SIApax rajJakTUK

bubmmnoreka L{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3aKkoH
Xab0ma. Teopus
Boubiioro B3pHbIBa.
PennkToBOE M3yYEeHUE

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

128

MacmrabHast cTpyKTypa
Bcenennoi.
MertaranakTuka

bubmmnoreka L{OK https://m.edsoo.ru/ce234633

129

Hepeménnsie nmpobnembl
ACTPOHOMUH

bubmmnoreka I{OK https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKU MPAKTUKYM
no teme "HccienoBanue
MarHUTHOTO TIOJIS
MMOCTOSHHBIX MarHuToB"

bubmmoreka ITOK https://m.edsoo.ru/67361aef
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HAIIA "HccnenoBanue
CBOICTB
(heppoMarHeTHKOB" HJIH
"HccnenoBanue
JIEHCTBUSA IMOCTOSHHOIO
MarHurta Ha paMKy C
TOKOM"

131

DuU3HYECKUN IPAKTUKYM
no Tteme "H3mepenue
cunel  Ammepa"  umu
"N3yuenne
3aBUCHUMOCTH CHJTBI
AmMIiepa OT CUJIBI TOKa"
WITH "OnpenencHue
MarHUTHOM  MHIYKLUH
Ha OCHOBE W3MEpEHUs
criel Amrrepa”

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

132

DuU3NYECKUN IPAKTUKYM
o teme "HccienoBanue
SIBIICHUS
ANEKTPOMAarHUTHOU
UHIYKIUH" Ui
"Omnpenenenne
WHAYKIAA  BHUXPEBOTO
MarHuTHOTO mojis"

https://m.edsoo.ru/c36658da

133

DU3HYECKUN IIPAKTUKYM
no teme "HccnenoBanue
SIBIICHUS
CaMOUHAYKIUHN" Ui
"Coopka MOJIEITH
AIIEKTPOMArHUTHOTO
reHeparopa"

bubmmoreka ITOK https://m.edsoo.ru/b8fb6391

134

DU3HYECKUN IPAKTUKYM
mo Tteme "H3Mmepenue
nepuoja CBOOOHBIX
Koie0aHWl HHUTSHOTO M
MPY>KUHHOTO
MasTHUKOB"

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

135

DuU3NYECKUN PAKTUKYM
o TeMe
"[IpeobOpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKe"

bubaunoreka I{OK https://m.edsoo.ru/a28026bd

136

DU3HYECKUN IPAKTUKYM
no teme "HccnegoBanne
MIEPEMEHHOTO TOKa
yepe3 IMOCIe0BATETHHO
COEIMHEHHBIE
KOHJEHCATOp, KaTYyLIKy
u pesuctop” U
"UccnenoBanue padOThI
UCTOYHUKOB CBETa B
LEenn MIEPEMEHHOT0
TOKa"

Bubmmoreka ITOK https://m.edsoo.ru/89dc2d90

137

DU3HYECKUN TPAKTUKYM
mo Teme '"UsyueHue
MapaMeTpoB  3BYKOBOH
BOJIHBI"

Bubmmoreka ITOK https://m.edsoo.ru/b100661a

138

DuU3NYECKU MPAKTUKYM
mo Tteme "H3MmepeHue
MOKa3aTeNs

MIPEIOMJICHUST  CTeKa"

Bubmmoreka ITOK https://m.edsoo.ru/42569eal
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WITH "Tlomyuenue
N300pakKeHUS B CHCTEME
U3 IJIOCKOTO 3epKaja u
JTUH3E"

139

DU3HYECKUN IIPAKTUKYM
no teme "HccnegoBanue
3aBHUCHMOCTH
(hoKyCcHOTO paccTOsSHUS
oT BeIlleCTBA (Ha
npuMepe KUAKHX JTHH3)"
WITH "U3mepenne
(hOKYyCHOTO pacCTOSTHUS
paccerBaroMIMX JUH3"

bubmmoreka ITOK https://m.edsoo.ru/b879fb3f

140

DuU3HYECKUN IPAKTUKYM
no teme "HabGmomenue
IUQpaKIuy,
uHTEepPEepeHINT u
MOJISIpU3ALIMY CBEeTa"

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

141

DuU3HYECKUN IPAKTUKYM
mo teme "OmpenencHue
UMITyJIbCa W DHEPTUHU
PENATUBUCTCKUX YaCTHUI]

(o ¢dororpadpusm
TPEKOB 3apsDKEHHBIX
YacTHIl B MarHUTHOM
nosie)"

bu6mmoreka ITOK https://m.edsoo.ru/63756¢47

142

DU3HYECKUN IPAKTUKYM
nmo Tteme "H3MmepeHue
noctostHHOM Ilnanka Ha
OCHOBE  HCCIIEIOBAaHUS
dhotoadhdexra" WK
"Uccnenosanue
3aBUCHUMOCTH CHJIBI TOKa
yepe3 CBETOIUOJ  OT
HanpsbkeHus"

bubmmoreka ITOK https://m.edsoo.ru/eb916f82

143

Du3NYECKUN PAKTUKYM
no teme "HccnenoBanue
CHEKTpa Pa3pexKEHHOTO
aTOMapHOTO BOJIOpOJIa U
HU3MEPEHUE TOCTOSHHOU
Punoepra”

bubmuoreka ITOK https://m.edsoo.ru/ec651eb8

144

Du3NYECKUN PAKTUKYM
no teme "HccnenoBanue
pajoaKTUBHOTO (hOHA C
WCIIOJIb30BaHUEM
no3uMmerpa" WU
"N3y4yeHne moriomeHus
OeTa-4yacTHIL
agroMuHuEM"

Bbubmunoreka I{OK https://m.edsoo.ru/c3dabe6e

145

Pu3nvecKuil NpakTUKyM
no teme "HabGmoneHus

3BE3IHOTO Heba
HEBOOPYKEHHBIM

TJ1a30M c
UCIIOJIb30BaHHEM
KOMITBIOTEPHBIX
MIPUIIOKEHUI JUIsL
OIIpeIesICHUs
MOJIOKEHUSI  HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO Jary:

OCHOBHBIC CO3BC3IM

bubmmnoreka L{OK https://m.edsoo.ru/1072021e
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CeBepHOTO TIOTyIIAPHUS
U spKUe 3BE3NBI" WU
"Habnronenust B
TEJIeCKOT JIyHbI,
TUTAHET, TYMaHHOCTEH U
3BE3IHBIX CKOILUIEHUNA"

146

0O0606menne u
CHUCTEMaTU3aLMs
3HaHuil. Pone ¢usuku u
aCTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOH,
COLMAJIbHON u
ITHICCKOM cthepax
JIEATEIbHOCTH YEJI0BEKa

bu6mmoreka ITOK https://m.edsoo.ru/ad6ddeed

147

O0600menue u
CUCTEMaTH3aLus
3HaHuil. Ponp u mecto
(hM3KKK U aCTPOHOMUH B
COBPEMEHHOW HAy4HOU
KapTHHE MUpa

bubnuoreka I{OK https://m.edsoo.ru/18f19f7c

148

O0600menue u
CUCTEMaTH3aLus
3HAHMM. Pons
(hu3mueckoil Teopuu B
(hopMupoOBaHUU
IIPEICTABIICHUI 0
(m3mueckoil  KapTHUHE
MHpa, MECTO
(busnveckoil  KapTHHBI
MHpa B oO0meM psay
COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
IIPEICTABIICHUI 0
npupose

bub6mmoreka ITOK https://m.edsoo.ru/e7d400f4

149

O0600611IEHNE u
cucTeMaThu3anus 3HaHuH
o teMe "KunemaTtnka"

bubimoreka ITOK https://m.edsoo.ru/b032fc4b

150

O0600611IEHNE u
cucTeMaTu3anus 3HaHuH
o teMme "Kunemaruka"

bubimoreka [TOK https://m.edsoo.ru/4e31b507

151

O060011IEHNE u
CUCTEMAaTH3alus 3HaHUHI
o teme " Jlmrammka"

bubimoreka ITOK https://m.edsoo.ru/2dfbafcs

152

O06o061enne u
cHCTEMaTHU3alKs 3HAaHUH
o TeMe "CraTnka
TBepa0ro Tena'

bubmmoreka ITOK https://m.edsoo.ru/3ccad82e

153

O0o061enne u
cHCTeMaTH3alus 3HAaHUH
o TEME "3aKOHBI
COXpaHEHUs B
MexaHuke"

bubmmoreka ITOK https://m.edsoo.ru/32a4d1a0

154

O0o0061IeHNe U
cucTeMaTh3anus 3HaHUH
o  TeMe "OCHOBBI
MOJIEKYJIIPHO-
KHHETHYCCKOU Teopun”

bu6mmoreka [TOK https://m.edsoo.ru/ed440ca8

155

O06o00mieHune u
CHUCTEMATH3aIUs 3HAHUH
o TeMe
"TepmonuHaMuKa.

bubmmoreka ITOK https://m.edsoo.ru/c63f7¢c10
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TermmoBeie MalTUHEL"

156 | O600menue u bubmmnoreka [{OK https://m.edsoo.ru/1d36b5b1
CUCTeMAaTH3alus 3HAaHUHN
mo Teme "ArperarHbie
COCTOSTHHSI ~ BEIIECTBa.
®da3oBbIe Nepexo bl
157 | O6061meHe u bubmmoreka ITOK https://m.edsoo.ru/3bf0def9
CHUCTEMAaTU3aLMs] 3HAHUU
o TeMe
"DnexkTpuueckoe mose"
158 | O606mEeHHEe u bubmmoreka ITOK https://m.edsoo.ru/71453ee6
CHUCTEMAaTU3aLMs] 3HAHUU
mo Teme "IlocTosTHHBIN
JJIEKTPUICCKUI TOK"
159 | O6o6menHe u Bubmmoreka ITOK https://m.edsoo.ru/3d40077a
CUCTEMAaTH3alus 3HAHUHN
mo Teme "Tokum B
pa3InYHBIX cpenax”
160 | O6o6mEeHHEe u Bbubmmoreka ITOK https://m.edsoo.ru/3b4c06ae
cHhcTeMaTu3alusl 3HaHUU
mo Tteme "MarautHoe
nosie"
161 | Pe3epBHblii YPOK. bubmauroreka I{OK https://m.edsoo.ru/053e2248
0O060061IeHNe u
CHUCTEMAaTU3aLMs 3HAHUU
o TeMe
"DnexTpoMarHuTHas
UHIYKIs"
162 | Pe3epBHblii YPOK. Bbubaunoreka ITOK https://m.edsoo.ru/d6310bfd
O060011IEHNE u
cucTeMaThu3anus 3HaHUH
o TeMe
"MexaHuveckue
KosieOaHus"
163 | Pe3epBHbilii YPOK. bubnunoreka I{OK https://m.edsoo.ru/5e2bb83d
O060011IEHNE u
CHUCTeMAaTH3alus 3HaHUHI
1o TeMe
"OIeKTpOMarHuTHEIE
KojcOanus"
164 | Pe3epBHbilii YPOK. bubnunoreka I{OK https://m.edsoo.ru/96a7a2dd
00600611eHNe u
CUCTEMAaTH3alus 3HAaHUHI
o TeMe
"MexaHu4ecKre u
3JIEKTPOMarHUTHBIC
BOJIHBI"
165 | Pe3epBHbiii YPOK. bubaunoreka IJOK https://m.edsoo.ru/52ad1603
00600611eHNe u
CUCTEMAaTH3alus 3HaHUHT
o teme "OnTuka"
166 | Pe3epBHblii YPOK. bubmunoreka IJOK https://m.edsoo.ru/5beclc65
00600611eHNe u
CUCTEMAaTH3alus 3HaHUHI
o teme "OcHoBbl CTO"
167 | PesepBHbrit YPOK. bubmmoreka ITOK https://m.edsoo.ru/f7¢59d38
0O06006meHne u
CUCTeMAaTH3alus 3HAHUHN
o TeMe
"KoprryckysipHo-
BOJIHOBOH Ayanau3m"
168 | PesepBHblii YPOK. bubanoreka I{OK https://m.edsoo.ru/1f511654
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O06001menue u
CHCTEMAaTU3alus 3HAaHUHI

o TEME "duzuka
aroma"
169 | Pe3epBHbilii ypok. | 1 bubnunoreka I{OK https://m.edsoo.ru/905c5ce0
O0o061IeHne u
cucTeMaTH3alus 3HaHuH
1o TEME "duzuka
aTOMHOTO snpa U
3J€MEHTapHBIX YyacTulr”
170 | PesepBHEIii ypok. | 1 bubmmoreka ITOK https://m.edsoo.ru/2bffb94c
O0o061IeHne u
CHCTEMATU3AIis 3HAHUH
nmo TteMme "DIeMEHTHI
actpodusukn"
HUTOIo 170 16
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