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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢pu3uKe Ha ypOBHE cpeiHero oouero oopa3zoBanus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHU K pe3yibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBl,
npencraBieHubix B I'OC COO, a Ttakke ¢ ydu€toM QenepanbHOil pabodeld mporpammbl
BocniuTanug U KoHueniuu npenogaBanus yueOHoro npeaMera «@u3nka» B 00pa3oBaTeIbHbBIX
opranmzamusax Poccuiickoit  ®epeparnun, peamu3ylOmUX OCHOBHBIE 00pa3oBaTeibHbIC
HIpOTpaMMBI.

Pabouasi nporpamma pa3padoTaHa B COOTBETCTBHH C:

1. 1. ®enepanbabiM 3aKk0HOM «O0 00pa3zoBanuu B Poccuiickoit @enepanuu» ot 29.12.2012
No 273-P3
2. ®denepanbHblii 3akoH 0T 19.12.2023 Ne 618-D3 «O BHeceHnu n3meHeHui B denepaibHbli

3akoH «O0 oOpa3zoBanuu B Poccuiickoit deneparim»»
3. Ilpukaz Mwunobnayku Poccum ot 17.05.2012 Ned413 «OO6 ytBepkneHun ¢eaepaaTbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIaPTa CPEIHEr0 O0IIETO 00pa30BaAHUSDY

4. IIpuka3 MunuctepctBa npocsemienus Poccuiickoit @enepaunn Ne 732 ot 12.08.2022 «O
BHECEHUU U3MEHEHUH B (peliepasibHbII TOCyJapCTBEHHBIN 00pa30BaTeNbHbIM CTaHAAPT CPEAHETO
oOuiero o0pa3oBaHMs, YTBEP)KICHHBIM NpHKa3oM MuHHCTEpCTBA OOpa3oBaHMUs M HAYKU
Poccutiickoit @enepanuu ot 17.05.2012r. Ne413»

5. IIpuka3z MunucrtepctBa npocsernieHus Poccuiickoit @enepannu Ne 1028 ot 27.12.2023 «O
BHECEHHH M3MEHEHUI B HEKOTOpbIE MprKa3bkl MuHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi
@Qenepaun 1 MuHncrepctBa mpocBemieHust  Poccuiickon  ®depepauuu, Kacaromuecs
denepanbHBIX TOCYJApCTBEHHBIX  0O0pa30BaTeIbHBIX CTAHIAPTOB  OCHOBHOIO  OOILEro
oOpazoBaHus U cpeaHero oduiero oopazosanus» (3apeructpuponan 02.02.2024 Ne 77121)

6. IIpuka3 MunucrepctBa npocsemenusi Poccuiickoit @eneparun ot 18.05.2023 Ne371 «O6
YTBEPKICHUH (perepanbHOi 00pa3oBaTENbHON MPOrpaMMBbl CPEHETO OOILEr0 00pa30BaHUS»

7. Tlpuxaz MunucrepctBa npocsemenusi Poccuiickoit @enepanuu ot 19.03.2024 Nel71 «O
BHECEHWN W3MEHEHHI B HEKOTOpbIE NpHKa3bl MMHHUCTEpPCTBA MpOCBelIeHHs Poccuiickoi
®enepauuu, Kacaroumecs (enepanbHbIX 00pa30BaTENbHBIX MPOrPaMM HAYaJbHOTO OOILIEro
00pa3oBaHUs, OCHOBHOT'O OOIIEro 0Opa3oBaHus U CPEIHEr0 OOIIEro 00pa30BaHMM)

8. Ilpuka3z MwunuctepctBa npocsemieHus Poccuiickoit ®eneparuun ot 01.02.2024 Ne62 «O
BHECCHUM W3MEHEHUW B HEKOTOpbIE ITpuKa3bl MuHucTepcTBa npocsemenus Poccuiickon
denepanuu, Kacaromnmecs: GeaepalbHbBIX 00pa3oBaTENbHBIX MPOTPAMM OCHOBHOTO OOIIEro
00pa3oBaHus M CpeIHEro 00Iero oopa3oBaHUs

9. OcHoBHas oOpazoBaTeibHasi MPOrpaMMa CPEIHETO 00IIero oOpa3oBaHMs, YTBEPKIACHHOMN
npuka3zoM Ne353 ot 31.08.2023r.

10. JIokanpHOTO HOpMATUBHOTO aKkTa «IlomoxkeHnue o pabouelt mporpaMme y4eOHBIX TPEAMETOB,
y4eOHBIX KypcOB, yueOHbIX Mojnyned meaarora, peanusyomero @I'OC HOO, ®I'OC 00O,
dI'oC COO, ®OIT HOO, ®OIT OO0, ®OIT COO», yrBepxkaeHHoro npukazom Ne3d46-O ot
31.08.2023r.

[Iporpamma 10 (Qu3uke omnpeaenser o0s3aTeNbHOE MPEAMETHOE  COJAEpIKAHUE,
YCTAHABJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YYEHUSI TEM U Pa3JlejoB y4eOHOTO
npenaMera ¢ yuy€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHBIX ocoOeHHocTel oOydaromuxcs. [Iporpamma mo Qusuke gaér
Mpe/ICTaBICHUE O LENIX, COJAEpKaHuu, OOIIel cTpaTeruu oOy4eHHs, BOCIUTAHUS U PA3BUTHUSA
oOy4Jaronuxcs cpefcTBaMu yueOHoro npeaMera « Pu3rkay Ha yriayOJéHHOM YpOBHE.



Wzyuenne kypca ¢Gu3MKK YriyONEHHOTO YPOBHS TO3BOJISIET pPEaTU30BaTh 3a/adyd
npodecCHoHaNbHON OPUEHTAIIMY, HAMIPABJICHO HA CO3JaHUE YCIOBHM IJi MPOSBICHUS] CBOMX
UHTEJUIEKTYaJbHbIX W TBOPUYECKHUX CIIOCOOHOCTEH KaXIbIM OOYy4aroluMcCsi, KOTOpBIE
HEOOXOAUMBI JUI TPOJOJDKEHUS oOpa3oBaHMs B OpraHM3alUsaX IMPOQPEeCCHOHAIBHOIO
oOpa30BaHMsI 110 Pa3IMIHBIM (PU3UKO-TEXHUUYECKUM U MH)KEHEPHBIM CHELIMAIBEHOCTSM.

B nporpamMme mo (u3uke ONpenessroTCs IUIAHHPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YypOBHE CpeaHero oOmiero o00pa3oBaHUS: JHMYHOCTHBIE, MeETalpeIMEeTHbIE,
npeaMeTHbIe (Ha yriayO0néHHOM ypoBHe). HayuHO-MeTO1010rHuecKOi OCHOBOM JIsl pa3paboTKu
TpeOOBaHUI K JINYHOCTHBIM, METANpPEIMETHBIM U NMPEAMETHBIM pe3yibTaTaM OOydaroluxcs,
OCBOMBIIIUX IIpOrpaMMy Mo (pu3uke Ha ypOBHE CpEAHEro 0011ero oopa3oBanus Ha yriryOaéHHOM
YPOBHE, ABJISIETCS] CACTEMHO-EATEIbHOCTHBINA MOAXO/.

[Iporpamma 1o pu3MKe BKIFOYAET:

IUTaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3HKH Ha yriyOJEHHOM YPOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YyIbTaThl IO roJIaM O0yUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma mno (u3MKe UMEET NPUMEPHBIA XapakTep U MOXET ObITh HCIOJIb30BaHA
YUUTENSIMH (PU3UKHU JJI1 COCTABIICHUS] CBOUX pabOUYUX MIPOTPAMM.

[IporpaMmma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYHUTENIEH W
IIPENOCTABIICT BO3MOXHOCTH JUISI PEAJM3alUy  Pa3IMYHBIX METOJWYECKHX IOIXOI0B K
MPENoJIaBaHUI0 (PU3HKK Ha YIIyOJEHHOM YPOBHE MpPU YCIOBUU COXpPAaHEHUs 00sA3aTENbHOU
YacTH COJEPKaHMsI Kypca.

du3nka Kak Hayka 0 HanboJsiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAUECTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUM 00 OKpYy)KarollleM MUpE.
[IkonbHBII Kypc (GU3MKA — CHUCTEMOOOpA3YIOIIMWA [JIi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEAMETOB, TOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUM, U3y4aeMbIX
Xxumuen, ouonorueit, pusnyeckoi reorpadueit u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
npuMeHeHne (PU3NYECKUX 3HAHUM OMPEeNIUI0 XapakTep U OypHOEe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJIYYEHHs HOBBIX
MaTepuaioB C 3aJlaHHBIMU CBOMCTBaMU. M3ydeHue ¢GU3MKKM BHOCUT OCHOBHOM BKJIAQJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHbBI MHpa oOydarouierocs, B (QpOpMUpPOBaHUE
YMEHHM NPUMEHATh HAYUHBIH METOJ IO3HAHUS IIPU BBITIOJTHEHUH UMU YUEOHBIX HCCIIEI0BAaHUM.

B ocHoBy kypca ¢u3nku Ha YpOBHE cpeaHero o0iero o0pa3oBaHus MOJOKEH DSl UIeH,
KOTOpBIE MO’KHO pacCMaTpPUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SABJISIETCS JJOTUUECKU 3aBEPILIEHHBIM, OH
COZIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK U
COBpPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuai Kypca GU3NKU 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisieTcss (OPMUPOBAHUE MPENCTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoen cymanumapuszayuu. E€ peanuzanus npeanosaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHuuanza GU3nIecKor HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PM3HUKH C PA3BUTHEM OOILECTBA,
a TAK)K€ C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IPOOIeMamu.

Hoesn npuknaonoii nanpasnennocmu. Kypc pusuku yriay0ia€HHOro ypoBHs Ipeaoaaraet
3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUI M3yUYEHHBIX



Teopuid U 3akoHOB. [Ipu 3TOM paccmaTpuBalOTCS Ha YpOBHE OOIIUX NPEACTaBICHUNA WU
COBPEMEHHBIE TEXHUYECKNE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoesn rkonozuzayuu peanusyercsi IMOCPEICTBOM BBEIEHHUS DJEMEHTOB COJEp)KaHUf,
HOCBSIIIEHHBIX IKOJOTMYECKUM IPoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHM, a TaKKe 00CYKIAEHHs POoOJIEM paliMOHAIbHOIO MPUPOAOIIOJIB30BAHUS
Y DKOJIOTHYECKOU 0€30MMacCHOCTH.

OcBoeHHe coJiep:KaHusl MPOTpaMMBbl 10 (DPU3HUKE JTOJDKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOrO noaxoAa. i ¢pusuku peanusanus 3TUX NPUHIUIOB Oazupyercs
Ha UCIOJIb30BAaHUHU CaMOCTOSTEIBHOIO SKCIIEPUMEHTA KaK IOCTOSIHHO JEHCTBYIOIIErO (pakTopa
yuebHOoro mpouecca. Jlns yriayOn€HHOTO YPOBHS — STO CHCTEMa CaMOCTOSITEbHOTO
YUYEHUYECKOTO HKCIEPUMEHTa, BKJIIOYAIOMIET0 (POHTANbHBIE YYEHUYECKHUE OMBITHI MPH
M3YyYEHUU HOBOrO Marepuania, jJabopaTopHble pabOThl M padoThl npakTukyma. [lpu sTOoM
BO3MO>KHBI J[Ba CII0ocO0a peanu3aluuu (pusnueckoro npakTukyma. B nmepBom ciydae npakTukyMm
npoBoautcs 1100 B koHue 10 u 11 kmaccoB, nub0 mocsae mepBoro W BTOPOTO IMOJYTOAHMM B
Ka)XJIOM U3 3THUX KJaccoB. BTopoil cnoco06 — 3To uHTErpainus padoT MpakTUKyMa B CUCTEMY
71ab0paTOpHBIX paboT, KOTOPHIE MPOBOATCS B Ipoliecce n3ydeHus pazzaena (temsl). [Ipu sTom
1o/l paboTaMu NMpakTUKyMa IOHUMAETCS CAMOCTOSITENILHOE UCCIIEA0BAHNE, KOTOPOE IPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIArOBOM HHCTPYKIIUU.

B nporpamme no ¢usnke cuctema yueHHYeCKOro 3KCIEpUMEHTa, 1a00paTOpHbIX padboT U
MPaKTUKyMa MpeICTaBiIeHa eANHBIM IepedHeM. BbIOOp TeMaTHKU 7151 STUX BUJOB YUCHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBIIACTCS YYaCTHUKaMH 00pa30BaTENBHOTO IMPOIecca UCXOs U3
OCOOCHHOCTEM MOYPOYHOrO IUIAHMPOBAHMSI W OCHalleHus kaOuHeta ¢(usuku. Ilpu sTOM
o0OecrieunBaeTcs OBJIaJICHUE OOYYarOIIMMUCS YMEHUSMHU MPOBOAUTH MPSMble U KOCBEHHBIE
M3MEpEHUS], MCCIIECIOBAaHUS 3aBUCUMOCTEH (PU3WYECKUX BEJIMYMH M TMOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUTIOTE3.

bonbiioe BHIMaHME yaeseTcsl PEHICHUIO PacUETHRIX M Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUI pacy€THBIX 337a4 MPUOPUTETOM SIBIISIOTCA 33Jaud C SBHO 3a/1aHHOM M HESBHO 3aJaHHOU
(bu3nYeCcKoil MOAEIBIO, MO3BOJISIONINE TPUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KakK
U3 OJIHOTO pazjelia Kypca, TaKk U MHTETPHUPYS MPUMEHEHUE 3HAHUN U3 pa3HbIX pasaenoB. Jlis
KaueCTBEHHBIX 3aJa4 TMPUOPUTETOM SIBIAIOTCS 3aJaHUs Ha OOBsSCHEHHE/TpeacKa3aHue
MpoTeKaHusl (PU3NIECKUX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue BpIOOpa
buznueckoil MoaeNnu AJid CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO K MarepuadbHO-TEXHUYECKOMY
oOecreueHnto yueOHOro mnpoiecca Kypc (pu3uku yriayOaE€HHOTO ypOBHS Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHMs JAODKEH HM3y4yaThCs B YCJOBHSIX NMpEAMETHOrO kabunera. B kabunerte
GU3MKA JOHKHO OBITh HeoOXoauMmoe JabopaTopHOE OOOpYAOBaHHWE ISl BBIMOJTHEHUS
YKa3aHHBIX B Iporpamme mo (u3MKe YYEHHYECKHX OMBITOB, JIAOOPATOPHBIX PadOT u paboT
NPAaKTUKYMa, a TAKKe JJIEMOHCTPALIMOHHOE 000py0BaHNUE.

JleMOHCTpallMOHHOE  000pynoBaHuE (opMHUpyeTcs B COOTBETCTBUM C IPUHLUIIOM
MUHUMAaJIBHOM TOCTaTOYHOCTH M OOECIEUNBAET MOCTAHOBKY MEPEUMCIIEHHBIX B IIPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpALMHA [JIs1 MCCIIEIOBAHHUS W3y4aeMbIX SIBJICHUW WU TPOIIECCOB,
SMIOUPUYECKUX U PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHII.

JIabopaTtopHoe 00OpyIOBaHHE JIsl YUYEHHUYECKUX IMPAKTUYECKHX paboT (opMupyercs B
BUJIE TEMATUYECKUX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére OJHOrO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTBHI JaOOpPaTOpPHOro OOOPYIOBaHMS JOKHBI OBITH



MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU MU3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

dbopMHpOBaHKE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3yUEHUIO TPUPOIbI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHME TMPEACTABICHUM O HAy4YHOM METOJe TO3HaHus U  (popmHupoBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;

dbopMHpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yJibTaTa U3Y4YeHHUsS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopMHupOBaHE YMEHHI OOBSICHATH SBJICHUS C HUCIOIh30BaHUEM (DU3UYCCKUX 3HAHUN W
HAyYHBIX JI0KAa3aTCIIbCTB;

dbopMupOBaHUE MPECTABICHUH O POJIA GU3HUKH JIJIST PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHU;

pa3BUTHE TIPEACTABICHUM O BO3MOXHBIX cdepax Oyaymielt npodeccuoHaIbHON
JESTENbHOCTH, CBS3aHHBIX C (U3WKOH, MOATOTOBKAa K JalbHEWIIEMy OOyYEeHUIO B AITOM
HAIPaBJICHUH.

JlocTkeHHe 3TUX Leled o0ecrneuynBaeTcsl pelIeHUEM CIEAYIOUUX 3aJad B Ipolecce
M3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CPEIHEro 0OLIEro 00pa30BaHUs:

NpUOOPETeHHEe CUCTEMBbI 3HAHMM 00 OO0ImMHUX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO GU3HKY, JIEKTPOANHAMHUKY, KBAHTOBYIO (DU3HKY
Y DIIEMEHTBI acCTPO(PU3UKH;

dbopMHpoBaHrE YMEHUN MPUMEHATHh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUST (PU3NIECKUX
SIBJICHUI B IPUPOJIC U JJIS IPUHATHS MPAKTUYECKUX PEIICHU B TIOBCEIHEBHON KU3HU,

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 3a/1a4 C SIBHO 3a/laHHOM (PU3NYECKON MOJEINbIO,
3a/a4y, MOJAPA3yMEBAIOIIMX CAMOCTOSATEIbHOE Cco3AaHue (U3MYECKON MOJENH, aJeKBAaTHOU
YCIIOBUSIM 3aJ]a4M, B TOM YHCIIE 3a]]a4 WHKEHEPHOTO XapaKTepa;

NOHUMaHue (U3UYECKUX OCHOB W TPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTMYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIILYIO CPEIy;

OBJIAJICHE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS (PU3NISCKUX
HKCIIEPUMEHTOB, aHalM3a W WHTEPIpEeTalud WH(OPMAILUU, OMPEACTeHUS JTOCTOBEPHOCTU
MOJIYYeHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM Il PAa3BUTUA YMEHHUU IPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUYECKOU
NeSTETHbHOCTH;

pa3BHUTHE UHTEpeca K cepaM MpodhecCHOHATBEHOM e TENHbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO yrny0nEHHbIN YpOBEHb U3YyUEHUS y4eOHOTO
npeameta «du3rkay Ha YPOBHE CPEeIHETO 001Iero o0pa3oBaHus BHIOUPAETCS 00YJatONUMUCS,
IJIAHUPYIOMMMHA TIPOAOKEHHE O00pa3oBaHMsI 1O CHEIHAIBHOCTAM (PU3HKO-TEXHUUECKOTO
npodus.

Ha u3yuenue duszuku (yriyOnéHHbBIA ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHMs
otBoauTcs 340 yacon: B 10 knacce — 170 yacoB (5 yacos B Heaenmo), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamMme o Gpu3uke nepeueHs JadopaTOPHBIX U MPAKTUIECKUX padoT
ABJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BbHIOOp MpOBeACHUs J1a00paTOpHBIX padoOT U
OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.



COJAEPXKXAHUE OBYUYEHUASA
10 KITACC

Pa3znes 1. HayuHblii MeTO] MO3HAHNSI IPUPOBI.

®uzuka — QyHIaMeHTadbHas Hayka o mpupone. HaydHblii METOA MO3HAHUS M METO/IbI
UCCJIeI0BaHUS (PU3UYECKUX SBJIICHUM.

DKCIEpUMEHT U Teopus B Ipolecce No3HaHus npupoasl. HabmoneHne u 3KCepuMeHT B
¢busuke.

Crioco0b1 m3MepeHusi (GU3MUEeCKUX BEIWYMH (aHAJIOTOBbIE U LU(POBBIE U3MEPUTEIILHBIC
npuOOpPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpeurHocT U3MEpeHU PU3NUECKUX BETUYMH (a0COIMIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (PpU3NYECKUX SBJICHUM U MPOIECCOB (MaTepHalibHAsl TOYKa, aOCOJIOTHO
TBEPIOE TENO, UAcaTbHAs )KUAKOCTh, UACAIbHBIN ra3, ToueuHbId 3apsan). [ unoreza. ®usnyeckuii
3aKOH, T'PaHUIIBI €r0 IPUMEHUMOCTH. DU3nyeckas Teopusl.

Ponp m mecto ¢usuku B (OpMHpPOBaHMM COBPEMEHHOM HAyyHOW KapTHHBI MHpa, B
IIPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne cuibl TOKa M HANIPSKEHKS B LEMH OCTOSIHHOTO TOKA IMPY IMOMOIIHA aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nudpoBoi madopatopuen nmo ¢usuke. [Ipumepsl u3mepeHus: puzndeckux
BEJIMYMH MPU MOMOIIY KOMITbIOTEPHBIX JATYMUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKEHHE. OTHOCHUTEIBHOCT MEXAHMUYECKOro JBHKEHHs. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuanbHOM TOYKHM, €ro MPOEKIMU HA OCH CUCTEMBI KOOpPAHMHAT.
TpaekTopus.

Ilepemenienne, CKOpOCTh (CpPEAHsIsi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) WU YCKOpPEHHE
MAaTEpUAIBHON TOYKH, UX MPOEKLIMU HAa OCU CUCTEMbI KoopAuHAT. CloKEeHUE NEPEMELICHUN U
CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHNE. 3aBUCUMOCTh KOOP/IUHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX TPaUKH.

CBobOoHOE MaieHue. Y CKopeHrne cBOOOJHOTo naieHus. [IBruxkeHue Tena, OpoIeHHOro noj
YIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MATEPUAIIBHOW TOYKH OT
BPEMEHHU U UX rpaduKH.

Kpusonunennoe asrxenue. /[BMkKeHne MaTepUAIbBHOW TOYKH 110 OKPYKHOCTHU. YTJIOBas U
auHeHass ckopocTh. [lepnon m vacrota obpamienus. LleHTpocTpemurensHoe (HOpMaiIbHOE),
KacaTeJIbHOE (TAaHI€HIHUAJIBHOE) U MOJIHOE YCKOPEHHE MAaTepUaIbHON TOUKH.

TexHuyeckre YCTPOMCTBA U TEXHOJOTMYECKHE MPOLECCHL: CIHAOMETD, JABUKECHHE
CHapsI/10B, LICTIHBIE, IIeCTepEHYAThIC U PEMEHHBIE MTEpeAaun, CKOPOCTHBIE JTUQPTHI.

Jemoncmpayuu.

Mopens cucteMsl OTCUETA, WILTFOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

CniocoObl uccien0BaHusl IBUKEHU.



Nnmoctpanys npeaenbHoro nepexona 1 U3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue CKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MyTel, TPACKTOPUA, CKOPOCTEN JTBHKEHHUSI OJJHOTO M TOTO K€ TeJia B Pa3HbIX
CUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenune HepaBHOMEPHOIO IBU>KEHUS € LIEIIBIO ONPEIEIICHNUS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus Ipy NPAMOJINHENHOM PAaBHOYCKOPEHHOM JBUKEHHUU 110 HAKJIIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue ycKopeHHst CBOOOIHOTO MaieHus (PEKOMEHA0BAHO UCIOIb30BaHUE LIMPPOBOIA
naboparopun).

N3yuenue ABMKEeHUS Tella, OpOIIEHHOr0 ropru30oHTaNbHO. [IpoBepka runoressl 0 NpsMon
IIPONIOPLIMOHAIBHOM 3aBUCUMOCTH MEKY JaJIbHOCTBIO IIOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

N3ydenune nBUKEHHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TEpUOAa OOpaleHHsT KOHUYECKOrO0 MasiTHHUKAa OT €ro
ITapaMeTPOB.

Tema 2. lunamuxa.

[Tepseiit 3akoH HeroToHa. MHEpunanbHbie cucTeMsbl OTCUETA. [[pUHINI OTHOCUTENBHOCTH
["anunes. HeunepuuanbHble CUCTEMbI OTCUETA (ONIpeiesiEHUE, IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoii 3akon HproToHa 1151 MaTepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALlMOHHON U HHEPTHOM MACCBHI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHMsI CBOOOJHOIO TMAaJeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckoi MmuUpoThl. JIBMkeHue HEOECHBIX Tel U HX
cryTHUKOB. 3akoHbl Keriepa. IlepBast kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUSI CKOJIBKEHUSI W CHJIA TPEHHUS TOKOS.
Koaddunment tpenus. Cuiia cOnpoOTUBICHUS NPU IBUKEHUH Tella B )KMJIKOCTH WM Tase, e€
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuuecKue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MOAUIMIHUKA, JABUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

HaGnronenue nBu>XKeHUs Tell B MHEPUUATIbHBIX U HEMHEPIHMAIBHBIX CHCTEMaX OTCUETA.

[IpvHIMI OTHOCHUTEIBHOCTH.

Kayenne nByX HWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTENIBHO HEMHEPLUATILHON CUCTEMBI OTCYETA.

CpaBHeHHE paBHOICUCTBYIOLIEH MPUIIOKEHHBIX K TETY CHJI C POU3BEAECHUEM MACChI Tea
Ha €ro YCKOPEHHE B MHEPUUAJIbHON CUCTEME OTCUETA.



PaBeHCTBO cuii, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOIAECHUCTBHUS TE.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBbEME U MAICHUU.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CHIT TPU ABUKEHUHU OpyCcKa MO HAKJIOHHOM TIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCMMOCTHM BpPEMEHHM JBWKEHHUs Opycka MO HaKJIOHHOU
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HHUKAKOIIUX B MPYKUHE WU PE3MHOBOM
oOpasiie, ot ux gaedopmaluu.

N3yuenune ABUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUM OJI0K.

N3mepenne kodduimenta TpeHus Mo BEJIMYUHE YIIIOBOTO Kod(hPUIIMeHTa 3aBUCUMOCTH
FTP(N)'

Uccnenoanne JaBmwkeHUss Opycka MO HAKJIOHHOW IUIOCKOCTH C  MEPEMEHHBIM
K02 PUITMEHTOM TpEHUS.

N3ydenune nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTynarenbHoe U BpaniaTesibHOE ABUKEHUE TBEPIIOTO Tea.
MOMEHT cuiibl OTHOCUTENIBHO OcH BpamieHus. [lmedo cunbl. CnoxkeHne Cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu tena.

YciioBusl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTMYECKHE IMPOLECCH: KPOHIITENH, CTPOUTEIBHBIN
KpaH, pemETyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaAKMUKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U pacyET CUJT yIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO TJIOMIAAb ONIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 Mexanuxe.

Nmnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTrepuaibHbIX TOYEK. LIeHTp Macc cuctembl
MaTepUaJIbHBIX TOYEK. TeopemMa 0 JBMKEHUHU LIEHTPa Macc.

Nmnynbe CHItbl 1 N'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

MoMEHT uMmyJbca MaTepHAbHOW TOYKH. IIpencraBiieHHME O COXpaHEHHMM MOMEHTa
MMITYJIbCA B [IEHTPAIbHBIX MOJSX.

PabGoTa cunpl Ha MalloM W HAa KOHEYHOM mepemenieHuu. [ padudeckoe mpenacraBieHue
pabOThI CHUIIBI.

MoIIHOCTb CHIIBI.



Kunernueckas sHeprusi MatepualbHON TOYkd. TeopeMa 00 M3MEHEHWH KUHETUYECKOU
SHEPTrUH MATEPUAIBHON TOUYKH.

[ToreHuManbHBle U HEMOTEHIMANbHBIE CWIbL. [loTeHnmanbHas sHeprus. [loTeHunanbHas
SHEPrus ynpyro ae@opMupoBaHHOU MpykuHbL. [loTeHIMaNbHAs YHEPTUs Teja B OJHOPOJIHOM
rpaBUTALIMOHHOM Moje. [loTeHnumanpHas SHeprus Tena B TPaBUTALMOHHOM IOJIE OJHOPOIHOIO
mapa (BHyTpH U BHE 11apa). Bropast kocMudeckasi CKOpocTh. TpeThsi KOCMUUECKask CKOPOCTb.

CBs13p pabOTHI HEMOTCHITMAIBHBIX CHJI ¢ U3MEHCHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YJHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyum s WOCATBHOM XKUAKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHHUS
MEXaHUYECKON IHEPTUH.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTHYECKUE IMPOUECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHWE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

N3meHeHune sHepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHbIe npeBpallieHus KWHETUYECKON U TOTEHIIMAIBHOM SHEPTUi IIPU IEUCTBUM HA TEJIO
CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJICIIH SJIEKTPOMOOUIISE U MOIITHOCTHU CHUJIBI TSTH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

UccnenoBanune coxpaHeHHs UMITYJIbCA MIPU YIIPYTOM B3aUMOJCHCTBUU.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3ZHOMY ITYTH.

CpaBHeHME U3MEHEHUS MMOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Onpenenenue paboThl CUITBI TPEHUS TIPU ABUKEHUU TeJIa 110 HAKJIOHHOMW MJIOCKOCTH.

Paznen 3. Mouiekyasipasi pusuka 1 TEpMOIAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUlU.

OcHOBHbIE TIOJIOKEHUS MOJIEKYJsipHO-KUHeTHUeckoi Teopuun (MKT), ux ombiTHOE
o6ocHoBanue. [{uddysus. bpoyHoBckoe nBmxkeHue. XapakTep ABUKCHUS W B3aUMOJICUCTBUS
4yacTull BerecTBa. Mojienu CTpoeHuUs ra30B, XKUAKOCTEH U TBEPABIX TEJ U 0OBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE ATUX Mojenei. Macca u pasmepsl moJekyn (atomoB). KomnuectBo
BeniecTBa. IlocrosHHas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmnepartyp
Llenbcus.

Mogenb neanbHOro ra3a B MOJEKYJISIPHO-KUHETUUECKOM TEOPHUH: YACTHUILIBI Ta3a IBUKYTCS
XA0TUYECKH U HE B3AUMOJICVCTBYIOT JIPYT C IPYTOM.

["a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcoioTHas TemiepaTrypa
(wkana Ttemneparyp KenwsBuua). 3akon J[lamproHa. M3ompoueccbl B HI€aJbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHue U30IPOLIECCOB: U30TEPMa,
u30Xxopa, u3o0oapa.



CBsi3p MEXAy JaBICHHEM M CpEIHE KWHETUYECKOW SHEpPrueil NOoCTyNaTeabHOro
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HJACIbHOr0 Tra3a (OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-
KUHETUYECKON TEOPUU UEaTIBLHOTO Trasa).

CBsi3b  aOCOJIIOTHOM — TeMmepaTrypbl TEPMOAMHAMUYECKONM CHUCTEMBl CO  CpeaHel
KHHETUYECKOW SHEPrUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHruuecKkue yCTpPOMCTBA W TEXHOJIOIMYECKHE TMPOIECCHL: TEPMOMETp, OapoMerp,
MOJyY€HUE HAHOMATEPHUATIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anmuchio peatbHOTO OPOYHOBCKOTO JIBHYKEHUSI.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[TputskeHne MOJIEKYII.

Mojienn KpUCTAUTMYECKUX PEIIETOK.

HabGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnegoBanue nporecca yCTaHOBIIEHUS TEIJIOBOTO PABHOBECHS IPU TEIIJIO0OMEHE MEXKTY
ropstyer U XOJIO0JHON BOJOM.

N3ydenne wuzoTrepMuyeckoro mpoiecca (PEeKOMEHIAOBAHO MCIOJIb30BaHUE HHUPPOBOI
naboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenune nzobapHOTO Mporiecca.

[TIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass  (T/I) cucreMa. 3ajaHde  BHENIHUX  YCJIOBUM  JIJIA
TEPMOJAMHAMUYECKON CHCTeMbl. BHemHune u  BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJAVUHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAUYCHUS BEJIIMYMH, ONMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMONpOU3BOJIbHAS PEIaKCaAlNs TEPMOIMHAMUYECKOM
CHUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogens uaeanpHOro rasa B TEPMOJMHAMUKE — CUCTEMa YpPaBHEHUMW: YpaBHEHUE
MenpaeneeBa—KianelipoHna v BbIpaK€HUE U1 BHYTPEHHEN SHEPTUU. Y CIIOBUS NPUMEHUMOCTH
ATOM MOJIEJIM: HHU3Kash KOHIEHTpPAIMs YaCTHUIl, BBICOKHE TEMIIEpaTypbl. BrlpakeHue miid
BHYTPEHHEW YHEPTUU OAHOATOMHOTO UJICAIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MMPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHUKE. Beraucienne padoTel o rpaduky mporecca Ha
pV-nuarpamme.

Teruonepenadya Kak croco0 H3MEHEHUS BHYTPEHHEH OJHEPruu TepMOAMHAMUYECKON
cucteMbl 0e3 coBepuieHust padboThl. KOHBEKIIMS, TENIONPOBOIHOCTh, U3TyUYEHHUE.

KomnuectBo TtemmoTel. TemoéMKOCTh Tena. YAenbHasT W MOJSIPHAs TEIUIOEMKOCTH
BelIECTBAa. YpaBHeHUE Maliepa. YaenbHas TEIioTa CropaHust Toruima. Pacuér konuvectBa
TEIJIOTHI IpH Tertonepenaye. [lousarue 06 anradbaTHOM mpolecce.



[epBsIii 3aK0oH TepMoAMHAMUKH. BHyTpenHnsist sneprusi. KonmndyecTBo TEmoTsl 1 paboTa Kak
MEpbl U3MEHEHHS] BHYTPEHHEN SHEPTUU TEPMOJUHAMUYECKON CHCTEMBL.

BTopoii 3akOH TepMOAMHAMHUKM JI1 PAaBHOBECHBIX TPOLIECCOB: Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CUCTEMbI MPOXOJUT €IMHCTBEHHas ajuadarta.
AOGcoitoTHas Temmeparypa.

BTopoii 3ak0H TEpMOAMHAMUKY JJI1 HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOYKHO NEPENATH
TEIJIOTY OT OoJjiee XOJIOJAHOTO Tena K Oojiee HarperoMy Oe3 kommeHcaruu (Kmaysmyc).
HeobpatuMocTs IpUpoaHBIX IPOLIECCOB.

[Tpunune! gecTBus TerioBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHUE aCNEeKThl UCIOIL30BaHUS TEIUIOBBIX JBUTaTeneil. TemioBoe 3arpsa3HeHue
OKPYXaIOUIEH CPEIbL.

TexHn4eckre yCTpOMCTBA U TEXHOJOTHUYECKUE MPOLIECCHI: XOJIOAWIBHUK, KOHIULIMOHED,
JU3ENbHBIN U KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJYYEHUE CBEPXHU3KHUX
TeMIIepaTyp, YTWIN3AlUs «TEIUIOBBIX» OTXOAOB C UCIOJIb30BAHUEM TEIUIOBOTO HACOCA,
YTUIU3AIUs OMOOPTaHUYECKOTO TOTUIMBA ISl BEIPAOOTKHU «TETUIOBOM» U 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuyeckoM pacliupeHUN.

Bo3znymHoe orauso.

CpaBHEHUE YAETBHBIX TEINIOEMKOCTEMN BEILIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanune aguadaTHOTO MIpoIiecca.

KomribrorepHbie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEMITOEMKOCTH.

UccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO MIpoIiecca.

N3ydenne B3aMMOCBSA3U YHEPTHH MEXKMOJIEKYJISIPHOTO B3aMMOJCHCTBUS U TEMIIEPATYPHI
KHMIECHUS )KUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eeujecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcanus. Mcmapenue u KWMeHHWe. YAelbHas TEIUIoTa
mapooOpa3oBaHUsI.

HacelllieHHble ¥ HeHachlllleHHble TMapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Tapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEPaTypPbl KUTICHUS OT JABJICHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Tsépmoe teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOICTB KPUCTALIOB.
[1naBneHue u KpucTayIu3anus. Y iejapHas Teriora rmiasieHus. Cyonumanus.

Hedopmanuu TBEpHoro Tena. Pactskxenue u cxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacumpeHue KUIKOCTeH U TBEPABIX TN, 00BEMHOE U JIMHEWHOE pacIlIupeHHe.
AHrapMOHH3M TEIJIOBBIX KOJIEOaHMI YaCTHUI[ BEUIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MMEPEX0aX.



VYpaBHEHHE TEIIOBOTO OayiaHca.

[ToBepxHocTHOE HaTshkeHHE. Koadduument noBepxHocTtHoro HaTshkeHus. Kanumspreie
sBJICHUs. JlaBleHHE O] UCKPUBIIEHHOM MMOBEPXHOCTHIO )uaKkocTU. Dopmyina Jlarmiaca.

TexHuyeckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: JKUAKAE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHAIIBI.

JHemoncmpayuu.

TennoBoe pacmnpeHue.

CBoIICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmauunBaHue.

KanunnspHasie siBaeHus.

Mopenn HEeHBIOTOHOBCKOU JKUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO BEIIECTBA.

Bunbl nedopmarimii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBAA.

N3ydyeHne CBOMCTB HACBILIECHHBIX MAPOB.

N3mepenue abCoIIOTHOM BIaKHOCTH BO3/yXa U OL[EHKA MacChl HapOB B IOMEILLECHHUH.

N3mepenune koddduiieHTa moBepXHOCTHOTO HATSHKCHUSI.

Nsmepenne monyns FOunra.

HccnegoBanue 3aBUCMMOCTH IeOopMalliid pe3UHOBOr0 o0pas3ia OT NPHJIOKEHHOU K HEMY
CUJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

DJeKTpU3aluMs Tell U €€ MPOSBICHUS. DNEKTPUUYECKUM 3apsd. [[Ba BHIA DIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKM, NUAIEKTPUKA W TOJIYNPOBOAHUKH. DJIEMEHTAPHBIN 3JIEKTPUYECKUA
3apsAl. 3aKOH COXPAaHEHHUs dJEKTPUUECKOTO 3apsaa.

B3aunmogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsoxénnocts anekTpuueckoro modst. IIpoOueiil 3apsa. JluHuM HanpspKEHHOCTH
ANEKTPUUECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTD ANEKTPOCTATUYECKOTO MOJIsI. Pa3HOCTH MOTEHIMANIOB M HAIPSKEHUE.
[loreHumanbHass  SHeprusi  3apsiga B DJEKTpocTaTMyeckoM  nojie.  I[loTeHuman
AIEKTPOCTATUYECKOr0 Mojs. CBs3b HANPSKEHHOCTH TOJISI M PAa3HOCTH IMOTEHUHUAJIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAK U HEOJTHOPOHOTO).

[IprHIMD Cynepno3uLnN dIEKTPUIECKUX TOJIEN.

[Tone Touewnoro 3apsima. Ilose paBHOMepHO 3apsikeHHOU cdepnl. [lome paBHOMEPHO
3apsHKEHHOTO 1Mo 00BbEMY miapa. Ilose paBHOMEPHO 3apsiKeHHOM OECKOHEYHOW IJIOCKOCTH.
KapTtunb! muHM HANPSKEHHOCTU ATUX MOJIEW U SKBUMOTEHIIMAIBHBIX IOBEPXHOCTEN.



HpOBOI[HI/IKI/I B DJICKTPOCTATUYICCKOM II0JIC. VYcnoBue PaBHOBCCH: 3apPs10B.
I[I/IBJ'IGKTPI/IKI/I B DJICKTPOCTATHUYCCKOM II0JIC. I[I/ISJ'ICKTpI/I‘-IeCKaH IMPOHUIIACMOCTDb BCIICCTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHAEHcaTopa.  DJIEKTPOEMKOCTh  ILIOCKOTO
KOHJIEHCATOpA.

[lapannensHoe  coenMHeHHe  KOHAeHcaTtopoB.  llocimemoBaTenbHOE — COEIUHEHUE
KOH/IEHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHME 3apsSyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM ITOJIE.

TexHuyeckne yCTpONCTBA W TEXHOJIOTMYECKHE IMPOLECCHI: AIEKTPOCKOIL, IJIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aITUTA, 3a3EMJICHUE AIEKTPOIIPHUOOPOB, KOHEHCATOPHI, TeHepaTop BaH e
['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MMPUHLKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTpPOCTaTUYECKAs 3a1IUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIIOCKOT0 KOHIEHCATOPA OT IJIOLIAIN TNTACTUH, PACCTOSIHUSA
MEXAY HUMH U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OrneHKa Cuil B3aUMOICHCTBUSA 3aPSyKEHHBIX TE.

HaOnronenue npeBpalieHus YJHEPTUH 3apsSKEHHOT0 KOHICHCATOPA B SHEPTHUIO0 U3ITYUYEHUSI
CBETOAMOA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacnpenenenrie pa3sHOCTH TMOTEHIMATIOB (HAMpPSKEHUS) TIPU  TOCJIEN0BATEIILHOM
COEJIMHEHUU KOHJECHCATOPOB.

UccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusi  CyIIECTBOBAHMSI MOCTOSIHHOTO AJIEKTPUUYECKOrO0 ToOKa. VCTOYHMKHM TOKa.
Hanpsixenue U u DJ1C &.

3akoH Oma [J1s1 y4acTKa Leru.

DIIEKTPUYECKOE CONMPOTUBIICHHE. 3aBUCUMOCTH COTPOTUBJIEHHUS OJTHOPOJHOTO MTPOBOAHUKA
OT €ro JUIMHBI U IUIOIIaJAN MONEPEYHOr0 CEUCHUS. Y AENBHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJAHUKOB. Pacuér
Pa3BETBIIEHHBIX ANeKTpruueckux nenei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIHOCTB ANEKTPUIECKOTO TOKA. TernmoBast MOIHOCTb, BhIACISIEMAst HA PE3UCTOPE.

3/1C u BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3aKoH OMa /1J1s OJTHOM (3aMKHYTOM )
ANEKTPUYECKON 1lenu. MOIHOCTh UCTOUYHMKA TOKA. KOpoTKOe 3aMbIkaHueE.



KoHzeHcaTop B 11enu NOCTOSHHOTO TOKA.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHE IPOLIECCHl: aMIEPMETP, BOJIBTMETP,
peocTaT, CYETUUK IEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

HccnegoBanue 3aBUCHUMOCTHM CHJIBI TOKa OT HAOpPsDKEHHS Uil PE3UCTOpA, JIAMIIbI
HaKaJIMBaHUS U CBETOJINOAA.

3aBUCHUMOCTh CONPOTHUBICHUS UWIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILUIOIIAJH
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMIPOTUBIIEHUS ITPU MTOCTOSIHHOM HANPSYKEHUH.

[Ipssmoe u3mepenue DJIC. KopoTkoe 3aMblKaHHE TajlbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTapeil.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEX/TY IMOJI0CAMH UCTOYHHMKA TOKA OT CHJIBI TOKA B
LETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBaHue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JUIS JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npejesia u3MepeHus ammnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Nccenenosanue 3aBucumocty J/1C ralbBaHUYECKOTO JIEMEHTA OT BPEMEHHM ITPU KOPOTKOM
3aMbIKaHHH.

HccnegoBanue pa3HOCTH MOTEHLIMAIOB MEX/1Y MOJOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKA B
LETIH.

HccnegoBanue 3aBUCUMOCTH TOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpedax.

DnexkTpuyeckas NPOBOAUMOCTb Pa3jIUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPIBIX  METAUIOB.  3aBHUCHUMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXIpOBOJIUMOCTb.

DNeKTpuYeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAass W NPUMECHAs MPOBOAMMOCThH TOJXYINPOBOIHHUKOB.
CgoiictBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUYECKUNA TOK B AJIEKTPOJIUTAX. DJNEKTPOJUTHUYECKAS NUCCOLUALUA. DIEKTPOIU3.
3akoHbl Papajes i SJICKTPOIu3a.

OnekTpudeckuii TOK B Ta3zax. (CaMOCTOSATENbHBIA W HECAMOCTOSITEIbHBIN pa3psjl.
Paznuuneie TMIIBI cCaMOCTOATENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psaHbIE JIaMIIbI,
ANIEKTPOHHO-Ty4YeBasl TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: WO, TPAH3UCTOP, GOTOIUO,
CBETO/MOJ, TallbBaHUKa, padUHUpPOBAHWE MEJM, BbBIJIABKA AJTIOMUHUSA, DSJIEKTPOHHAs
MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.



3akoHsl 3nekTposnza Dapases.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3LyXa.

CpaBHeHMEe MPOBOJAUMOCTH METAJUIOB U MOJYIIPOBOHUKOB.

OmHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hab6nronenue amekTponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

Du3nYeCcKU NPaKTUKYM.

Crioco0b1 n3mMepeHns PU3NIeCKrX BETUYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
MU3MEPUTENbHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJNIbHBIE  IOTPEIIHOCTH  U3MepeHud  ¢u3znueckux BeanyuH. OlLlIEHKa T'paHHUIl
[IOTPELIHOCTEMN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIECOBAHUM 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH,
MPOBEpPKa MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 paldOT, OMMCAHHBIX B TEMAaTHUYECKUX pazaenax
«YYeHNUECKUI IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, MPAKTUKYM»).

MexnpeaMeTHbIE CBSI3H.

N3ydenne kypca Gusuku yriayOon€HHoro ypoBHs B 10 kiacce oCyHIECTBISETCA C yUETOM
COZIepKATENIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemnvie NOHAMUA, CEA3AHHbBIE C U3VYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HAy4dHBIA (HaKT, TUIOTe3a, (Pu3nUecKas BEJIMUMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
AKCIIEPUMEHT,  MOJEJIHMPOBAHUE,  MOJAENb, WU3MEPEHHE, MOTPEIIHOCTA  HU3MEPEHHI,
M3MepUTEeIbHbIE TPUOOPHI, ITUppoBas 1adopaTopus.

Mamemamuxka: peunieHue CcUCTeMbl ypaBHeHUM. JlunelHas ¢yHkuus, napabona,
runepOoa, ux rpaduku u cBoicTBa. Tpuronomerpudeckue GyHKIIMU: CUHYC, KOCUHYC, TAHTE€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpBI M MX MNPOEKIHH HA OCHU
KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocua: mexannueckoe ABUKEHHUE B KUBOU npupoje, 1udys3usi, o0cMOC, TeII000MeH
KUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKPYXKAIOIIEH  cpeabl,  yTUIM3alus
OMOOPraHMYECKOTO TOILIMBA JI BHIPAOOTKU «TEIJIOBOW» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHUE U KalIWJUISIPHBIE SIBJIEHUS B IPUPOJIE, JIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIPHASI MACCa, MTOJYYEHUE HAHOMATEPHUAIIOB, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEU U
ra3oB, OKHJIKWHE KpPUCTaUIbl, OJJIEKTPUYECKHE CBOMCTBA METAUIOB, AJIEKTPOJIUTHYECKAS
JUCCOLIMALINS, FaJbBaHUKA, dJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpagpua: BnaxxnocTs Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHUMN C UCTIOIb30BAaHUEM MEXAHU3MOB, YUET CYXOro U
KUAKOTO TPEHHS] B TEXHHUKE, CTAaTUYECKUE KOHCTPYKIMHU (KPOHIUTEHH, peléryaTsie
KOHCTPYKIUH), UCTIOIb30BAaHUE 3AKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOIT, BOJIOMET
U JpyTue), JABUraTelb BHYTPEHHETO CropaHus, mapoBas TypOuHa, ObITOBOW XOJOIUIbHUK,
KOHJUIIMOHEpP, TEXHOJOTMU TOJYyYEeHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE



HAaHOMATEPUAIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKas  3allUTa,  3a3¢MJICHUE
AIIEKTPOTIPUOOPOB, ra30pa3psAHbIE JTAMIIbI, TOJTYIPOBOJAHUKOBBIE MPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JiekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3anmonencTBre IOCTOSHHBIX MAarHMTOB M NPOBOJHHUKOB C TOKOM. MarHmTHOE IIOJE.
Bekrop marantHOM MHAYKIUK. [I[prHIIMI Cynieprnio3uuyy MarHUTHBIX Iosiei. JIMHnu MarHuTHOM
WH]TYKIIUH.

MarunuTtHoe 1oje NPOBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJIHMKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHma, €€ HampaBi€HHE WU MOIAYJb. JIBH)KEHHE 3apsyKEHHOM YacTUIbI B
OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl JlopeHua.

MarnuTHoe none B BemecTse. DeppoMarHeTuky, rnapa- 1 IMaMarHeTUKH.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHl: NPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJEKTPOABHUTATENb SKOOH, YCKOpPHUTEIH
AJIEMEHTAPHBIX YACTHUL.

Jlemoncmpayuu.

KaptuHa nuHUH MHOYKOUM MarHUTHOTO TIOJI IOJOCOBOTO U IMOJAKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUI MarHUTHOW HWHAYKUMU TOJS JUIMHHOTO MPSIMOro MPOBOJHHMKA U
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIATA.

HaGnronenue nBm>xeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUTT AEUCTBUS ANEKTPOUZMEPUTEIHHOTO TPUOOPA MATHUTOAIEKTPHUECKOM CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanre MarHuTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

Hccnenoanune AeCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHue sneKTpoMarHUTHOW MHAYKIUU. [loTok BekTOopa MarHUTHOW MHAYKIUU. DJC
MHIAYKUUU. 3aKOH 3JeKTpoMarHuTHOM mHAykumu Dapanes. BuxpeBoe 3ieKTpuUUecKoe MoJIE.
Toxku Oyxo.

OJ1C mHayKIMK B TPOBOIHMKE, ABHKYIIEMCS B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NupykTtuBHOCTh. KaTymika HWHAYKTMBHOCTHM B LENH MOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. J/JC caMOMHyKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.



DIeKTpOMarHuTHOE MOJIE.

TexHnueckue yCTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCH: MHAYKIIMOHHAS [1€4Yb, COJICHOU/,
3alIMTa OT JEKTPU3ALUHU TEJI IPU JABUKEHUU B MATHUTHOM T10JI€ 3EMIIH.

Jlemoncmpayuu.

HaGnronenue siBeHust 21€KTpPOMarHuTHOW MHTYKIIUH.

Uccnepoanune 3aBucumMoctd IDJ{C MHAYKIMU OT CKOPOCTH H3MEHEHUS MArHUTHOIO
MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MmarauTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenoanue 3aBucumoct J/]C caMOMHIYKIMK OT CKOPOCTH MU3MEHEHUs CUJIbI TOKa B
LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Onpenenenre HHAYKIUU BUXPEBOrO MAarHUTHOTO TTOJIS.

WccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MOsIENH 3JEKTPOMAarHUTHOTO T€HEPATOPA.

Pasnen S. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

l'apmonuveckue  kosieOanus. KuHemaTmdyeckoe W JAUMHAMUYECKOE  OINMCAHUE.
DHepreTuyeckoe ONucaHue (3aKOH COXpPaHEHMs MeEXaHW4YecKoil sHepruu). BeiBon
JUHAMMUYECKOTO ONMCAaHUS TapMOHMYECKMX KoJeOaHMH M3 UX DHEPreTMYecKoro u
KHMHEMaTU4ECKOT0 ONKUCAHMUS.

AmMmnutyna u (aza xonedbanuil. CBA3b aMIUTUTYbl KOJIEOAHUH HMCXOJIHON BEIUYHMHBI C
aMIUTUTYJJaMU KOJIEOaHUI €€ CKOPOCTH M YCKOPEHUSI.

[Tepuon u yactora konebanuii. [leproa Manbix cBOOOAHBIX KOJIEOAHUI MATEMATHIECKOTO
MasaTHUKa. [lepros cBoOOAHBIX KOIeOaHUl MPY>KUHHOTO MAasITHHUKA.

[TonsiTue o 3aTyxarmux konedanusax. BeinyxneHnbie konedanus. Pezonanc. PezonancHas
KpuBas. BiusiHue 3aTyxaHust Ha BUJ p€30HAHCHON KpUBOM. ABTOKOJIEOaHUSI.

TexHnuecKue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, YacChl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch Koae0aTeIbHOro ABIKEHUS.

HaGnronenue He3aBUCUMOCTH MEPUO/Ia MAJIbIX KOJIEOAHUM rpy3a HA HUTH OT aMIUIUTYbI.

HccnenoBanue 3aryxaronmx KoiaeOaHuii ¥ 3aBUCUMOCTH Teproia CBOOOIHBIX KoJIeOaHUM
OT CONIPOTHUBIICHHUS.

WccnegoBanue kosneOaHUi rpy3a Ha MAcCCHUBHOM NpPYXHHE C LEIbI0 (OPMHUPOBAHUSA
npeCcTaBlIeHu 00 UeaTbHOM MOJENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPU KOJEOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BoIHYKICHHBIX KOJTCOAHUIA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenue nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.



N3yyenune 3aKk0HOB IBIXKCHUS TeJIa B X0/1€ KOJIeOaHWW Ha yIPyTroM IMOJBeCe.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPY>KMHHOM MAasITHUKE.

NccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXaIOIMIUX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazcnumHnule Konedanus.

Konebarenbupiii  koHTYyp. CBOOOIHBIE S3JIEKTPOMArHUTHBIC KOJEOAHUS B HICATHLHOM
kosnebarenbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUIMTYAbl 3apsiia KOHAEHcaTopa ¢
aMIUTUTYJI0M CUIIBI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHHOM KOHTYPE.

3aTyxawnie JJIEKTPOMarHuTHbIe KoyieOaHusl. BbIHYXIEHHBIE 3JIEKTPOMATHUTHBIC
KOJIeOaHMsl.

IlepemenHbIi1 TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIUTYIHOE W ACHCTBYIOIEE
3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUS TIPU pa3IudHoON (hopMe 3aBUCHUMOCTHU MIEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconanbHbId IEPEMEHHBIN TOK. Pe3ucTOp, KOHAEHCATOP M KaTylIKa HHAYKTUBHOCTH
B LI CUHYCOUJAJIBHOI'O IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaINpsKEHUN.

Uneanwubiii Tpanchopmarop. [Ipon3BoacTBo, nepenada u moTpeOIeHUE IEKTPUUECKON
SHEPIHUH.

DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJCTBE SJICKTPOIHEpruu. KynbTypa MCHOJIBb30BaAHUA
3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HM.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
TEHEPATOp MEPEMEHHOI0 TOKA, JIMHUHU JJICKTpOIepe1ay.

Hemoncmpauuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIEKTpOMarHUTHOTO TEHEPATOPA.

BriHyXIeHHBIE CUHYCOUIATIbHBIE KOJICOaHus.

Pesncrop, kaTymka MHIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.

Pe3onanc mpu mocienoBaTenbHOM COCAMHEHUHM PE3UCTOPA, KATYLIKHW MHIAYKTUBHOCTU U
KOHJEHCATOpA.

YcTpoiicTBO U IPUHIMM IEHCTBUS TpaHCchopMaTopa.

Mopens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Nzyuenue tparncopmaropa.

Hccnenoanne nepeMeHHOr0 TOKa 4Yepe3 MOCIEN0BATENbHO COEAUHEHHBIE KOHIAEHCATOD,
KAaTYLIKYy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOIHDI.



MexaHudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. [lonmepedHble W IpOIOJIbHBIE
BOJHBL. [lepros, ckopocTh pacnpocTpaHeHus U JjIMHa BOJHBL. CBOWCTBA MEXAHUYECKUX BOJIH:
OTpa)keHue, NpeJoMIIeHHEe, UHTephEpeHIUS U TUPPAKIHUSL.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHSI M3JIy4YE€HHs 3JIEKTPOMATHUTHBIX BOJIH. B3anmHas
OpHEHTALMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBOIICTBA  DJIEKTPOMArHUTHBIX BOJH: OTPaXEHUE, MPEIIOMIICHHE, NOJISIpU3aLHs,
uHTepdepeHIus U qudpaKiusl.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [IpuMeHEHue FIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IprHIMIIBI paIOCBSI3U U TeNEeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHnuecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3BIKAJIIBHBIE WHCTPYMEHTHI,
pagap, paguONpPUEMHHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBYU-neus, yapTpa3BykoBas
JUArHOCTUKA B TEXHUKE U MEIMIIMHE.

Jlemoncmpayuu.

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnn u qudpakini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGnrogenue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM W YacTOTON
KoJieOaHu.

HccnenoBanue  CBOWMCTB — JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXEHWE, IPEJOMIICHHUE,
noJisipu3anys, Tuppaxius, UHTEpPEpeHIHs.

OGHapyxeHue nHPpakpacHOro U yIbTpadrOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaAKMUKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCcTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssiMmosiMHEHOE pacIpOCTPAHEHUE CBETA B OLHOPOIHOU cpene. JIyd cBera. TouyeudHbIn
MCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne M300paxkeHUl B IMJIOCKOM
3epkaine. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akoOHBI MpEJOMJIEHUS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomiieHus. OTHOCUTENbHBIA MOKa3aTellb MpeloMIIeHHs. [IO0CTOSHCTBO 4acTOThl CBETa U
COOTHOILIEHHUE JIMH BOJIH NP MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPaHUIly pazaeia
JIBYX ONTUYECKUX CPE.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBerT.

[TonHoe BHyTpeHHEE OTpakeHueE. [IpeaenbHbIi yro MoJHOrO BHYTPEHHETO OTPAKEHHUS.



CoOuparoniue U pacceuBarone JuH3bl. ToHKass nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOU cheprudecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MTOKA3aTEeNs MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH30M.

Xox nyya, MpOIIEAIEro JIMH3Y O NPOU3BOJIBHBIM YIIIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenne n300pakeHUI TOUYKH M OTPE3Ka MPSMOM B COOMPAOIINX U PACCEUBAIOIINX JIMH3AX
U UX CHUCTEMaX.

OnTuyeckue npubopsl. Pazpemiaromiast cmocoOHOCTh. ['11a3 Kak onTHYecKas CucTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKA. Y CIOBHS
HaOMIOJICHUST MAaKCMMyMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX
KOTE€PEHTHBIX UICTOUHUKOB. [IprMephl KilaccuuecKuX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakinuonnas pemérka. YciaoBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHYeCKHe YCTPOWCTBA M TEXHOJOTUYECKHE MPOILECChl: OYKH, JIyINa, IEPUCKOIL,
¢doToamnmapar, MHKPOCKOM, MPOCKIMOHHBIA amnmapar, MPOCBETJIECHUE OINTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne npeioMIIeHAs CBETA.

Ha6nronenue nosHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanue xona CBETOBBIX IYYKOB Y€pe3 MIIOCKONAPAIUIENIbHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOTa, TEJIECKOIA.

Habnronenune natepdepeHnn crera.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinOHHON pEeETKY.

HaGnronenue nudpakinoOHHOTO CeKTpa.

Habmronenune nucnepcuu cBera.

Habmronerune nosipu3aliny cBeTa.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nokazaress npeioMJIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSHUS OT BEIIECTBa (HA MPUMEPE KUTKUX
JINH3).

N3mepennie poKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tony4yenue n300pakeHus B CUCTEME U3 MIIOCKOTO 3epKaja U JTUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBanue TeecKONnM4ecKux CUCTEM.

Hab6monenue nudpakuuu, nHTEpGHEpeHIINN U TOJISIPU3ALUHN CBETA.

N3ydenne noysipusalny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTeppepeHInm JIa3epHOro U3IYYeHHS Ha IBYX IIEIIsX.



Ha6nronenue aucnepcumn.

Habmonenue u uccnenoBanue AuppakiinoOHHOTO CIIEKTpa.

N3mepenue IrHbI CBETOBOW BOJIHBI.

[Tony4yeHue cnekTpa U3IyyeHUs CBETOMO/1a ITPU MOMOIIN TUPPAKITMOHHONW PEIIETKH.

Pa3nen 6. OCHOBBI CIENUAIbHON TEOPHH OTHOCUTEIHLHOCTH.

I'paHniel NpUMEHMMOCTH KJIacCUYECKOW MexaHukd. [locTynaTel cnienuanbHOM TEOPUH
OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBaid. [IpeoOpazoBanust  Jlopenna.  YcioBue
OPUIUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalIECHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIU 3apSIKEHHBIX YACTHIL.

VY4yeHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHrne UMIyJbCca U 3HEPTUM PEJSITUBUCTCKUX 4YacTull (Mo ¢oTorpagusiM TPEKOB
3apsHKEHHBIX YaCTHUI B MATHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKkyaaphno-60an060ii Oyaausm.

PaBHOBecHOE TeMIOBOE W3IyuyeHHE (M3JIydeHHE aOCOJIIOTHO 4YEPHOTO Tena). 3aKoH
cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororddext. Onbithl A. I'. CroneroBa. 3akonsl Gortorddexra. YpaBHeHHe DUHIITEITHA
s potoaddexra. «KpacHas rpanuiiay Gorosddekra.

JlaBnenue cBeta (B YAaCTHOCTH, [aBJICHHE CBETa Ha aOCOIIOTHO MOIJIOMIAIONIYIO U
a0COJIFOTHO OTpakaroIlyro noBepxHocTh). OnbiTh I1. H. JIeGenena.

BonnoBeie cBoiicTBa yactuu. Bosnbsl ne bpois. [lnuraa BonHBI e bpoins u pasmepsl
o0NacTu  JIOKaIM3aluu  JBWXKYIIEWcs dacTulbl.  KopmycKynsipHO-BOJHOBOW  JAyalu3M.
Hudpakuus 3JeKTPOHOB Ha KpHUCTaJIax.

Cneunduka usmepennit B Mukpomupe. CooTHolieHus Heonpenenénnocteit I eiizendepra.

TexHuyeckue ycTpoHWCTBAa UM TEXHOJIOTMUYECKHE MPOLECCH: CIIEKTPOMETP, (POTOIEMEHT,
(GhoTOIaTYNK, TYHHEIIbHBI MUKPOCKOII, COJTHEYHAasi 6arapesi, CBETOAHNO/I.

Jemoncmpayuu.

®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHET0 (poToaddekra.

HccenenoBanue 3aBUCHMOCTH COMPOTUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conueunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue gporopesucropa.

N3mepenne mocrosiaHoM [lnanka Ha ocHOBe uccienoBanus Gporoddpdexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAHUO/ OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OnbITHI 1O KCCIIEIOBAaHUIO CTpoeHMs aToMa. [Tnanerapnas moaens aroma Pesepdopaa.



[Toctynatel bopa. U3nyuenue u mornomieHne GOTOHOB MPH MEpPexXoae aToMa C OJHOTO
YPOBHS JHEPIUU Ha JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4eHHe cBeTa. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHMYECKHUE TMPOLECCHI: CIEKTPaJIbHBIN aHaIU3
(cekTpockon), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

JHemoncmpayuu.

Mopens onbita Pesepdopa.

Hab6nronenue muHeHyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHUL.

Onpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Hab6nronenue nmuHeiyaToro cnekrpa.

HccenenoBanue cnekrpa paspekeHHOI0 aTOMapHOro BOAOPOAA U U3MEPEHUE TIOCTOSIHHON
Punoepra.

Tema 3. Qusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens snpa ['eiizenOepra—MBanenko. 3apsig sapa. MaccoBoe uucio siapa.
N3otomsL.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacnajn. I'amma-
M3JIy4YEHHUE.

3aKOH pPaJMOaKTUBHOIO pacnaaa. PagmoakTuBHBIE H30TONBI B mnpupone. CBoMCTBa
VOHU3UPYIOLIETO HW3JIyYyeHHs. BriusHue pagvoOakTUBHOCTH HA  JKHUBBIE  OpPraHU3MBI.
EctecTBennsiit ¢hoH uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccsl siapa.

SAnepubie peakuuu. [lenenme u cuHte3 sanpep. AnepHesie peaktopbl. IIpoGnemsl
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHHTE3a. OJKOJIOTMYECKHE ACHEKTHI PA3BUTHUS  SACPHOU
DHEPIrEeTUKH.

Mertoabl perucTpanuy U UCCIIEN0BAHUSA YJIEMEHTAPHBIX YACTULL.

OyHIaMEHTAIBHBIE B3aUMOJIEUCTBUS. baproHbl, ME30HBI U JenToHbl. IIpencrasienue o
CranpaptHoi Mozenu. KBapK-riit0OHHAast MOJIEIb aIpOHOB.

®usuka 3a npeaenamu CtangaptHoi Moaenu. TEéMHas MaTepusi U TEMHAsI SHEPTHUSL.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHudeckre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHL: TO3UMETP, Kamepa BunbcoHa,
AJIEPHBIA  peakTop, TEPMOSJIEPHBIM peakTop, aToMHas OomM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

NccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Ortarnbl pa3BUTHs acTpoHOMUU. [IpuKkitaqHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.
[IpuMeHMMOCTh 3aKOHOB (PU3UKHU AJi 00BICHEHUS PUPOIbI KOCMUYECKIX OOBEKTOB.

Mertoapl acTpOHOMHYECKUX HcciaeaoBaHul. (COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEATMOC(EpHAS] ACTPOHOMHMSL.



Bun 3Bé3anoro neba. Co3Be3aus, sipkue 3BE3/IbI, IUIAHETHI, UX BUJUMOE JBUKECHHE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk sHeprun CoJiHLIA U 3BE3.

3BE31bI, HMX OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpaJIbHBIA KJacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY IS
3BE3[l TJIABHOW TMOCIIEOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHbIE
MIPEACTABIICHUS O TPOUCXOKIECHNHU U HBOMIOIMU CoNHIA U 3BE3/1. DTarlbl )KU3HU 3BE3.

Muieunsiii [1yTh — Hama [Nanaktuka. [Tonoxenue u npmxenne Connua B ['anmaktuke. TuUrmsl
rajakTUK. PaguoraiakTuku u KkBazapbl. YEpHBIE ABIPHI B siApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa060ma. Pas6eranue ramaktuk. Teopus
bospiroro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue navniooenus.

HaGnrogenuss 3BE31HOrO HeOa  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUN U1  ONpeleNIiCHUsl IMOJIOKEHUs HeOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOro MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon JIyHbI, IJIaHET, TYMAHHOCTEH U 3BE3HBIX CKOIUICHHIA.

Du3HYeCKUuil MPAKTUKYM.

CniocoObl n3mepeHus (U3NIECKUX BETUUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX M IIU(MPOBBIX
U3MEPUTENbHBIX TPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJNIbHBIE MOTPEIIHOCTH U3MepeHud  ¢usznueckux BenuyuH. OIlleHKa TIpaHHuIl
MIOTPELIHOCTEMN.

[TpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEOBAHUM 3aBUCUMOCTEHN (PU3NUECKUX BEIUYMH,
MPOBEpPKa MPEUIOKEHHBIX TUNOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMATHYECKUX pa3ienax
«YUeHUYECKHI SKCIIEPUMEHT, JJa0OpaTOPHBIE padOThI, MPAKTUKYM).

O06o0maroniee NoOBTOpEeHMeE.

OO0o0menne ¥ cucTeMaTH3alusl  COACpXKaHUS  paslieloB  Kypca «MexaHuKay,
«MonekynsipHas Qu3uka U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «KonebaHus U BOJHBIY,
«OCHOBBI CIIEUUATBFHON TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas ¢duszuka», «IJIeMEeHTbI
aCTPOHOMUU U aCTPOPUIUKI.

Ponb ¢Gu3ukum M acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHYSCKOM, COIMAIbHOW M
THYECKON cdepax IesATEIbHOCTH YEeJIOBEeKa, pOJib MU MeCTO (U3UKHM M acTPOHOMHUHU B
COBPEMEHHOW HAy4YHOM KapTUHE MUpa, 3HAYCHHUE ONMUCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
O0OBACHUTENHLHON U MPOTrHOCTHYECKON (DYHKIMI (pr3ndyeckoit Teopuu, poiib GU3MIECKO TEOpUn
B (hOpMUPOBAHHH MPEACTABICHUIN O (U3UUECKON KApTUHE MUPA, MECTO (PU3UIECKON KapTHHBI
MUpa B 001IEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayOon€éHHOTO ypoBHS B 11 kiacce ocylIecTBIsIeTCs ¢ yUETOM
collepKaTeNIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTUKH, OHMOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMOO08 HAYYHO20 NOZHAHUA:
ABJICHHE, HAy4dHbId (akT, rumore3a, (u3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,



HKCIIEPUMEHT,  MOJEIMPOBAHUE, MOJAENIb, HM3MEPEHHE, TMOTPEIIHOCTH  U3MEPEHHI,
U3MEpUTeNbHbIE PUOOPHI, IH(poBast 1adopaTopusi.

Mamemamuka: pelieHne cUCTeEMbl ypaBHEHUI. TpuroHoMerpuueckue (pyHKIUU: CUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. BekToprl M MX
IPOEKLMU HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB. IIpom3BOaHbBIE 371€MEHTAPHBIX (PYHKIIMM.
[Tpu3naku noo0us TPEyroabHUKOB, ONPEIEICHNE TUIOIAIU TUIOCKUX (puryp u oobpéma ten.

Buonozua: >nextpuueckue SBICHUS B JKMBOW TpUpOJE, KolieOaTelbHbIE JBIKECHUS B
KUBOM  IpPHUpPOJE, DIKOJOTMYECKHME  PUCKM TNpU  MPOU3BOACTBE  IJIEKTPOIHEPIUH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKarolled cpeabl, YIbTPa3BYKOBas JIMAarHOCTUKA B
MEIUIIMHE, ONITUYECKHUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumun: CTPOGHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHMs KPUCTATUIMYECKON PEMIETKH, CIEKTPATILHBIN aHaH3.

TI'eozpaghusa: MarauTHBIE TOJIIOCA 3€MJIM, 3aJI€KU MArHUTHBIX PYA, POTOCHEMKA 36MHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusa: NIpUMEHEHNE MOCTOSHHBIX MAaTHUTOB, JIEKTPOMATrHUTOB, SJIEKTPOBUTATEIH
SIkoOu, reHepaTop TMEPEMEHHOIO TOKa, WHAYKIMOHHAs T[€4Yb, JHHUM DJEKTpoliepenad,
AJIEKTPOJIBUraTeNb, pajap, paauONpUEMHUK, TEJIEBU30p, aHTEHHa, TenedoH, CBY-neus,
yJIBTpa3ByKOBasi JUarHOCTHKa B TEXHHUKE, MPOCKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, sII€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI
€€ pa3BUTHUAL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE HA YPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUAJIMUHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mnpeamera «PU3nKa» JOHKHBI OTpaXkaThb
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PyKOBOJCTBOBATHCS COPMUPOBAHHON BHYTPEHHEU
MO3ULIUEH TUYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIMI, NO3UTUBHBIX BHYTPEHHUX YOESXKICHHUIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pACIIMPEHUE )KU3HEHHOTO
OMbITA U ONBITA IESITEIBHOCTH B MPOLECCE PeAIU3al[Mi OCHOBHBIX HAIIPaBJICHUI BOCIUTATEIbHON
NEATEIBbHOCTH, B TOM YHCJIE B YACTH:

rPaXKAAHCKOI0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMH OOyYaromlerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYETIOBEYECKMX TI'YMAaHUCTHUYECKUX U JI€MOKPATHUECKUX
IICHHOCTECH;

e TOTOBHOCTb BECTH COBMECTHYIO NI€ATEIBHOCTh B HHTEpPECax TIPakIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTEeIbHON OpraHU3allNH;

e YMEHHE B3aUMOJCICTBOBaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSAMHU U Ha3HAUYEHUEM;

e TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOM AESATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTbH OIIEHMBATH CUTYAIMI0 U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTH YYEHOTO;

e OCO3HAHHE JMYHOTO BKJaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOT0 BOCIIUTAHUA:

e ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILETO

(du3nueckoi HayKe.
TPYA0BOI0 BOCIIMTAHUS:

e HUHTEpEC K pas3auuHbIM cdepam mpodeccHnoHaTbHOW AESTETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymylein
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIIaHbL;

e TOTOBHOCTb U CHOCOOHOCTH K 00pa3oBaHHUIO U camMO00pa3oBaHUIO B 00JacTu (pU3MKU Ha
IIPOTSKEHUH BCEU KU3HHU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e c(OpPMHUPOBAHHOCTh HKOJIOIMUECKON KyJIbTYpbl, OCO3HAHHE TIJIO0AJIBHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIIEM;

e IUIAHUPOBAHUE U OCYLIECTBJIEHUE JEHCTBUN B OKPYXAIOILIEH Cpele HAa OCHOBE 3HAHUS
L[eJIEd YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;



paclIMpPEHHUE OmNbITa ACATEIBHOCTH SKOJOTMYECKOM HANpPaBJICHHOCTH HAa OCHOBE
MMEIONIHNXCS 3HAHUH 10 (pU3UKe.

HEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKON HAYKH;

OCO3HaHHWE LIEHHOCTU HAy4YHOH JeSTeIbHOCTH, TOTOBHOCTH B MPOLIECCE M3YUCHUS (PUBUKH
OCYUIECTBJIATh NPOEKTHYIO M HCCIEAOBATENIbCKYIO JESITEIbHOCTh MHAUBUIYAIBHO U B
rpynmrne.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA
Ba3oBble Jornyeckue aeiicTBUA:

CaMOCTOATENBbHO (OPMYIUPOBATh M aKTyaJIM3UPOBaTh NpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPENENATh LENH AEATEIbHOCTH, 3a/1aBaTh apAMETPbI U KPUTEPUU UX JTOCTHKCHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M MMPOTUBOPEYUS B pACCMATPUBAEMBIX (PU3HUUECKUX SABJICHUSX;
pa3pabaThIBaTh IUIAH PEUIEHUS TPOOIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTEPHATIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUN JEATEIBbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH pPabOTy B YCIOBUSX PEATBbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBblIe ucciieqoBareLCKHe 1eCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMu (PU3NYecKOi
HayKH;

BJIQJIETh HaBBIKAMHU YUe€OHO-UCCIEOBATEIBLCKON U MPOCKTHOM NIESITEIBHOCTH B 00JaCTH
(bu3HUKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY TIOUCKY METOJIOB PEIICHUS
3a1a4 GU3HYECKOTO COJICPKaHUsI, MPUMEHEHHUIO PA3INYHBIX METO/I0B ITO3HAHMSI,

BJIAJIETh BUJAAMHU JEATEIBHOCTU IO TOJYYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIpETalluH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3UYHBIX YUEOHBIX CUTYyallUsIX, B TOM YHCIIE TIPU
CO3/IaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (DH3UKH;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3a/1ady, BBIIBUTATh
TUIIOTE3Y €€ PEelICHUs], HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBATh MMOJYUYCHHBIC B XOI€ PEIICHUS 3a/1a4 Pe3yJIbTaThl, KpUTUYECKH OIICHUBATh
UX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4l B 00pa30BaTEILHON JAEATETLHOCTH, B TOM
YHUCJIE IPU U3YICHUH (PU3HKH,

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTUUECKYIO O0JACTh )KU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEIJIaraTh OPUTHHAIBHBIE MOJXO0/Ibl U PELICHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.



Pabora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJy4YeHUs: HHPOpMAIUU (PU3NYECKOTO COACPNKAHUSI U3 UCTOYHHKOB
pPa3HBIX THUIOB, CAMOCTOSITEIBHO OCYUIECTBIIATh IOMCK, aHAIW3, CUCTEMATHU3aLUI0 U
UHTEPIpPETANIO HHPOPMALIMK PA3IMYHBIX BUOB U (HOPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTHh HUHPOPMAIIUH;

HCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX 3a71a4 C COOJII0/IEHUEM
TpeOOBaHMII JPrOHOMUKH, TEXHUKU OE30MACHOCTH, THUTHEHBI, PeCcypcocOepeKeHus,
IPABOBBIX U ATHUECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPXKAHHUA B pa3NUYHBIX ¢dopMarax C y4E€ToM
Ha3Ha4YeHUs HMHQPOpPMAIMK M IIEJIeBOM ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO GopMy
MIPEACTABJICHHS U BU3YyAIH3aLUU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH JCSATEIBHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;
Pa3sBEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUSA C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMAaTh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIYAIbHOU PabOTHI;
BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUI C Y4ETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh LENH COBMECTHOM JEATEIIbHOCTH, OPTraHU30BBIBATH W KOOPAMHUPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIATH IJIaH AEUCTBUN, PACTIPEAEIATH POJIM C YUETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJIa U KAXJAOT0 YYaCTHUKA KOMaH/bl B OOIIUN pe3yiabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

NpeiaraTb HOBBIE MPOEKTHI, OIIEHUBATH UJECU C MO3WILMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalHUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIIECTBIIATh MMO3HABATEIbHYIO JEATEIHLHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISBJISATH IPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSTEIIbHO COCTABIISITh TUTAH PEIICHUS PACYETHBIX M KAYCCTBEHHBIX 3aiad, IJIaH
BBITIOJTHCHUST TIPAKTUYCCKON padOThl ¢ y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEUN U MIPEAIIOYTECHNM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO DPYAUITUHU B 001aCTH GUZHKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpO.HI), SMOIUOHAJIbHBbIN HHTEJIEKT:



JABaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTbH, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIa/I€Th HaBbIKAMU [TO3HABATEJIBHOM pedIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUIM
Y MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLEHKU CUTYalllu, BEIOOpa BEPHOIO PELLICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILIECHHUS 10 UX CHUKEHMUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;
NPUHUMATh ce0sl, TIOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB AEATCIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B niportecce mocTmKeHMS TMYHOCTHBIX PE3YIbTATOB OCBOSHUS MPOTPAMMEI 110 (DU3UKE JIJIsT YPOBHS
cpeaHero oOmiero oOpa3oBaHus Yy OOy4YalOlIUXCS COBEPIICHCTBYETCS AMOIMOHAILHBIN
HUHTEJUIEKT, Mpe/oiaraomui chopMIUpOBaHHOCTS:

CaMOCO3HaHHs, BKIFOYAOIIET0 CITOCOOHOCTh ITOHMMATh CBOE AMOITMOHAILHOE COCTOSTHHE,
BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHONW AYMOITMOHAILHOM Cephl, OBITh YBEPCHHBIM B
cebe;

caMOperyJupOBaHuUs, BKJIFOYAFOIIIETO CaMOKOHTPOJIb, yMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJACHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOITMOHATBHBIM
U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IIEIH M YCIEXY,
ONITHMH3M, HHUITMATUBHOCTh, YMEHHE IEUCTBOBATH, HCXO/ISI ©3 CBOMX BO3MOYKHOCTEH;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHUX,
YYUTBIBATh €r0 MPU OCYIICCTBICHUM OOIICHUSA, CIIOCOOHOCTh K COYYBCTBUIO U
COTICPEIKNBAHHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIECHUS C JPYTUMHU
JIOJTEMHA, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(DIUKTHI.

I[MTPEIMETHLBIE PE3VJIBTATBI

K konmy obOydenust B 10 knacce TipeAMETHBIC PE3yNIbTaThl Ha YIITyOJIEHHOM YPOBHE JIOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHU:

NOHMMATh pPOJb (U3UKK B SKOHOMHUYECKOH, TEXHOJOTMUECKOH, SKOJIOTHYECKOMH,
COLIMAIBHOM M 3THYECKOW cdepax NeATeTbHOCTH YE€JIOBEKa, pOojdb MU MECTO (U3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MHPA, 3HAYCHUE ONMUCATEJIbHOM, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENFHON M TPOTHOCTUYECKON (PYHKIMNA (HU3UIECKON TEOpPHUH — MEXaHWKH,
MOJICKYJIIPHON (PU3HKU U TEPMOJAMHAMUKH, POJIb (HPU3UIECKON TeopuHu B (POPMUPOBAHUU
MpeICTaBICHUA O PU3NUECKON KapTUHE MUPA;

pa3ianyaTh yCJIOBUS MPUMEHMMOCTH MOJENed (PU3NYECKUX TEJ U MPOLECCOB (SIBICHUN):
UHEepLUaibHasl cHUCTEMa OTCYETa, AOCOIIOTHO TBEPAOE TENO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOJIHOE MajeHue, aOCOMIOTHO yrpyras aedopmarius,
abCOIIOTHO yIpyroe u abCOJIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH Tra3a, KUJAKOCTU U
TBEPAOTO (KPUCTAINIMYECKOTO) TeNa, WIACAIbHBIM ra3, TOYEUHBIM 3apsj, OJHOPOAHOE
AJIEKTPUYECKOE MOJIE;



pasnuyaTh YCIOBHS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh
BceoOmmii xapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTHh HCIIOJIH30BAHUS
YaCTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBSACHATH MEXaHUYECKUE MPOIECCHI U SIBJICHUS, UCIIOJb3Ysl OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIIbHOCTh MEXaHUUYECKOTO JBUKEHUS, (POPMYJIIbI
KMHEMATUKHA PaBHOYCKOPEHHOTO ABMXKEHHUs, NMpeoOpa3zoBanus [amumiess AJisi CKOPOCTU U
MEepEeMENICHNS, 3aKOHbl HBIOTOHA, MNpHUHIUI OTHOCHUTENbHOCTH [anmunes, 3akoH
BCEMUPHOTO TIATOTEHUs, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU DHEPIUU, CBS3b
paboThl CUJIBI C U3MEHEHHMEM MEXAaHWYECKON SHEpPruu, YCJIOBHUS pPaBHOBECHUS TBEPAOTO
TeJa), MPY 3TOM UCIOIb30BaTh MAaTEMAaTUUECKOE BHIPAXKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3zoBaHuii [ anwmiies, BTOPOTO U TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS] MMIYJIbCA U MEXaHWUYECKOW JHEPruu, 3aKOHa
BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCH U SIBIICHUS, HMCIOJB3YsS OCHOBHBIE
nonoxeHuss MKT u 3aK0HBI MOJIEKYJIIPHON (DU3UKH U TEPMOAMHAMUKHU (CBS3b JABICHUS
WJICAUTBHOTO Ta3a CO CPEOHEW KWHETUYECKOM DSHEPTHEd TEIUIOBOrO JIBUKCHHUS U
KOHIICHTpALIMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN KUHETUUYECKOU
SHEPrUeM TEIUIOBOIO JBHXKEHHSI €ro 4YacTHll, CBs3b JABJICHUS WJICAIBHOIO rasza C
KOHIICHTpAIIMEN! MOJIEKYJ U €ro TeMmmnepaTrypol, ypaBHeHue MeHneneeBa—Kianeiipona,
MEePBbIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS SHEPTUHU B TEIJIOBBIX IIpolieccax), pu
3TOM HCIIOJB30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnanelipoHna;

aHATM3UPOBATh U OOBSCHATH AJIEKTPUUECKHUE SBJICHUSI, UCIIOJIb3YSI OCHOBHBIC TTOJIOKECHUS
Y 3aKOHBI AJIEKTPOAUHAMUKY (3aKOH COXPAHEHUS JICKTPUUECKOT0 3apsiaa, 3akoH Kyrona,
MOTEHIIUAIBHOCTD 3JIEKTPOCTATUYECKOTO OIS, MPUHIUIN CYNEPIO3ULIUHN IIEKTPUUYECKUX
MOJIed, TpPU O3TOM YKa3blBas yYCJIOBUS MNPUMEHUMOCTH 3akoHa Kynona, a Ttakxke
NPaKTUYECKN BaKHbIE COOTHOLIEHHUS: 3aKOHBI OMa JiJisl y4acTKa IENu U JI1 3aMKHYTOU
ANIEKTpUUECKOM 1emnu, 3akoH Jlxoyns—Jlenna, npasuna Kupxroda, 3akonsr apanes ans
AJIIEKTPOIIN3A);

OTNUCHIBATh (PU3MYECKUE MPOLECCHl U SIBJICHHUS, UCMOJb3Yysl BEJIWYMHBI: TEpEeMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMIYJILC TEJIA U CUCTEMBI TEJ, CUJIA, MOMEHT CHJIbI, JIABJICHUE,
MOTEHITUATbHAS DHEPTHsl, KHHETUYECKasl DHEPTUs, MEXaHUYeCcKasi YDHEpTrusi, paboTa CUJIbI,
LEHTPOCTPEMHUTENIBHOE YCKOPEHHE, CHJIa TSHKECTH, CUiIa YIPYTOCTH, CWJIA TPEHHS,
MOIITHOCTh, SHEPTHUsl B3aMMOJACHCTBUS Tena ¢ 3emiiéil BOMM3M €€ MOBEPXHOCTH, YHEPTHS
yapyrou nedgopmaiuu npy>KUHbI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAS TeMIIepaTypa Tea,
paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPTHS UACATHPHOTO OJJHOATOMHOTO Ta3a, paboTa
WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ mameanmbHOro TEImoBOro
JIBUTATENS; DIIEKTPUYECKOE T10JI€, HAIIPSYKEHHOCTD 3JIEKTPUYECKOTO T10J151, HANPSKEHHOCTh
I10JI1 TOYEUYHOI0 3apsiia WK 3apsyKEHHOIO 11apa B BAKYYME U B IMJIEKTPUKE, IIOTEHIIAAI
3JIEKTPOCTATUYECKOIO MOJIsI, PA3HOCTh ITOTEHIUAJIOB, 3JIEKTPOABMKYILIAsl CUla, CUJIa TOKA,
HANPSOKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATopa,
COITPOTUBJICHUE YYacTKa LENH C MOCJIEAOBATEIbHBIM WU NapaUIeIbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPT Ul AIEKTPUUECKOTO OIS KOHAEHCATOPA;

OOBACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3NYECKUX SIBJICHUN: MEXAHUYECKOE JBUIKEHUE,
TETJIOBOE JIBIKEHUE YACTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JIBIKCHHUE,



mubdy3us, wucmapeHue, KUIMEHWE MW KOHJACHCAIMS, IUIABJICHUE W KPUCTAJUIM3AIINA,
HAMpaBJICHHOCTh  TEIUIOTIEpeay,  DJCKTPU3alMsl  Tel,  SKBUIMOTEHIIUATHHOCTH
MOBEPXHOCTH 3apSKEHHOTO MPOBOAHUKA;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEIWYUHBI OT JIPYroil ¢
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, TNpU OSTOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpoOBaTh peE3yJabTAaThl TOJYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIIMYUH B BHUIE
rpagukoB ¢ y4ETOM aOCOJIFOTHBIX TOTPEIIHOCTEH W3MEpPEHUH, JejaTh BBIBOJBI 10
pe3yibTaTam HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MYECKUX BEJIWYUMH, NpPH ITOM BBIOMpaTh
ONTHMAJIBHBIA METOJ] HW3MEPCHHs, OIICHUBATh AaOCOJIOTHBIE W  OTHOCUTEIIbHBIC
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMBITHI 1O MPOBEPKE MPEITI0KCHHON THUIOTE3bI: TUIAHUPOBATH IKCIICPUMEHT,
coOUpaTh PKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOIYYEHHBIE PE3YyIbTaThl U
JIeNIaTh BBIBOJI O CTAaTyCe MPE/JIOKEHHON TUITOTE3bI;

cobyrofaTh MpaBuia OE30MacCHOr0 TpyAa MPU MPOBEACHUU HCCICIOBAHUM B paMKax
y4eOHOTO JKCIEPUMEHTa, TMPaKTUKyMa H Y4eOHO-HCCIEAOBATEIbCKOM M TMPOCKTHOM
JESTEIPHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBbHBIX YCTPOMCTB W JTaOOPaTOPHOTO
000py10BaHUS;

penaTh pacu€THBIC 3aJ]a4M C SIBHO 33/IaHHOM M HESABHO 3aJIaHHOM (PU3NYECKON MOJIENbIO:
Ha OCHOBAHUWU aHaJIM3a yCJIOBUSI 00OCHOBBIBATH BHIOOP (PH3UUECKOM MOJIEIN, OTBEUAIOIICH
TpeOOBaHMSIM 3a7a4y¥, MPUMEHITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaTh
(Gu3HUeCKUX TEOpHUl MPU HUCIOJIL30BAHUU MATEMAaTHUYECKUX METOJIOB PEIICHMs 3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHUM MMEIOIINXCS JIAaHHBIX, aHATM3UPOBATh PE3YJIbTATH U
KOPPEKTHUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyYEHHBIX PE3yIbTaTOB;

pemaTh KadyeCTBEHHBIC 3a7aud, TPEOyIome MPUMEHEHUS 3HAHWA W3 Pa3HBIX Pa3/ciioB
Kypca (pu3ukm, a Tak)Ke HHTETPAIlUU 3HAaHUH U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYIHOTO
IIUKJIA: BBICTPAMBATh JIOTHYECKYIO IIEMOYKY PACCYXKJECHUU C OMOpOM Ha H3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIB30BaTh TEOPETUUYCCKHUE 3HAHUS JII OOBSICHEHHMS] OCHOBHBIX TPHHIIMIIOB PaOOTHI
MU3MEPUTETBHBIX TPUOOPOB, TEXHUICCKUX YCTPOUCTB U TEXHOJIOTHICCKUX MPOIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYyOC)KHBIX YUEHBIX-(DHU3UKOB B PA3BUTHE
HayKH, B 00BSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;
aHAM3UPOBATh U OLICHUBATH MOCJEICTBHS OBITOBOM U TIPOW3BOJICTBEHHOU NESITEIIBHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (HU3WYCCKUMH TMPOIECCaMH, C IMO3HMIMH 3KOJOTHYECKOU
0€30MacHOCTH, TPEICTABICHUH O PAIMOHAIBLHOM IPUPOJIONONBE30BAaHUN, a TaKKe
Pa3yMHOM HCTIOJIB30BAHHUH JOCTIKCHUN HAYKU U TEXHOJOTUH TS JaTbHEUIIIETO Pa3BUTHSI
YeJIOBEUYSCKOro o0IIecTBa;

OPUMEHSTH Pa3IUyHbIe COCcOObl paboThl ¢ MHPOpManuend (U3HUUYECKOro COAEpPKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTUH, TIPU 3TOM UCIIOJIb30BATh
COBpEMEHHbIE HH(DOPMAIITMOHHBIE TEXHOJOTUH AJI TOUCKA, IEPEPa0OTKU U MPEIbBICHUS
y4eOHOW W HAYYHO-TIOMYJAPHON WH(MOpPMAIUU, CTPYKTYPUPOBAHHS W WHTEPHPETAINH
uH(pOpMaIuU, TOJYYCHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKUA AHAJTU3UPOBATH
NOJIy4aeMyt0 UH(POpPMaLIUIO U OLIEHUBATH €€ JTOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA UH(POPMALINH;



MpOSIBIIATH ~ OPraHU3allMOHHBIE U  TO3HABATEIbHBIE YMEHHS  CAMOCTOSITEIBLHOTO
MpUOOpPETEHUST HOBBIX 3HAHWM B TPOIECCE BBIMOJHCHUS TMPOCKTHBIX H y4eOHO-
UCCIIeI0BATENLCKUX PadoT;

paboTath B rPYIIe ¢ UCIIOJTHEHUEM PA3IMYHBIX COIMATBHBIX POJIe, MIIaHUPOBATh padOTy
IPYNIbI, PAMOHAIBLHO PACHPENEsATh JEATeIbHOCTh B HECTAaHIAPTHBIX CHUTYaIMsX,
aJIeKBaTHO OIIEHUBATh BKJAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMou MPOOJIEMBbI;

OpOSBIISATH  MOTHMBAIMI0O K  Oyaymed  MpoecCHOHANbHOM  AESTENBHOCTH IO
CHEHUATBHOCTIM (UBUKO-TEXHUYECKOTO MPOPUIIS.

K koHuy o0yuenust B 11 knacce npeaMeTHbIE PE3YNbTAaThl HA YIIIYOJIEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

MOHUMATh POJIb (GU3UKU B SKOHOMUYECKOH, TEXHOJIOTUYECKON, COIMATLHOM U ITUYECKOMN
cdepax neATeTbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOW HAyYHOW KAPTUHE
MHPA, pOJIb ACTPOHOMHUH B PAKTUYECKOU AEATEIBHOCTH YEJIOBEKA U JAIbHENIIIEM HAyYHO-
TEXHUYECKOM pPa3BUTHUH, 3HAYCHHE ONMCATEBHOU, CUCTEMaTU3UPYIOLIEH,
00BACHUTENHLHOM U MPOTHOCTUYECKON QYHKIHM (HU3NIECKON TEOPUHU — DIIEKTPOAUHAMUKH,
CHeUaIbHON TEOPUH OTHOCUTEIHHOCTU, KBAHTOBOUW (DU3UKH, pOiIh (GU3HUUECKOU TEOPUH B
(OpMHpPOBaHMU TPEICTABICHUA O (PUINYECKON KapTUHE MHpa, MECTO (PU3UUECKOMN
KapTUHBI MUpa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
IIPUPOJE;

pasznuyaTh yCIOBUS MPUMEHHUMOCTU MOJENel (U3NYECKUX TNl M MPOIEeCCOB (SBJICHUN):
OJIHOPOJHOE 3JIEKTPUUECKOE U OJTHOPOJIHOE MATHUTHOE MOJIsl, T/ApMOHUYECKHUE KOJIeOaHus,
MaTeMaTUYECKUI MasSTHUK, UJICAIbHBIM MPYXKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
uJeanbHbId KOJeOaTeNbHbII KOHTYp, TOHKas JUH3a, MOJIeJIel aToMa, aTOMHOIO siapa U
KBAHTOBOM MOJIEIU CBETA;

pasnuyaTh yCIoBUS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTU (PU3NIECKUX 3aKOHOB, TOHUMATh
BCeOoOIMiA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSCHATH JJIEKTPOMArHUTHBIC TPOIECCHl W SIBJICHUS, HCIOIb3YS
OCHOBHBIEC TIOJIOKEHHMSI W 3aKOHbl DJJICKTPOJAVMHAMUKU U  CIEIUAIbHONH TEOpHUH
OTHOCHUTEJIBHOCTH (3aKOH COXpPAaHEHUsl DJEKTPUUECKOTO 3apsiga, cuia Ammepa, cujia
JlopeHnia, 3aKOH SJEKTPOMArHUTHOM WHAYKIUU, TpaBwio Jlenma, cBa3p IJIC
CaMOMHIYKIIMHU B 3JIEMEHTE JJIEKTPUYECKOM LEMHU CO CKOPOCTHIO U3MEHEHHUS CHJIBI TOKA,
MOCTYJIAThI CIIEIUATBHON TEOPUHN OTHOCUTEIBHOCTUA DUHIITENHHA);

aHAM3UPOBATh M OOBSICHATH KBAaHTOBBIC MPOIIECCHl U SBJICHUS, MCIOIB3YS TMOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHE OuHIITeHHA 1Ji1 (GoTodddexTa, NMepBbId M BTOPOM
noctyyatel bopa, mpUHIUMIT COOTHOIEHUS HeompenenéHHocTe ['eizeHOepra, 3aKOHBI
COXpPaHEHMS 3apsAJ0BOTO M MACCOBOTO YHCENI M SHEPTUMU B SACPHBIX PEAKUHUSIX, 3aKOH
PaaMOaKTUBHOIO PacIaja);

OMHCHIBATh (PU3MUECKHUE TPOIECCHl M SBICHUS, WUCIIONB3Yysl BEITUYNHBI: HAMPSKEHHOCTH
ANEKTPUYECKOTO MOJIs, MOTEHIMAJ 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh NOTEHIMAJIOB,
ANEKTPOABMKYIIAS CUJIA, MHAYKIUS MATHUTHOTO TTOJIsl, MArHUTHBIN MTOTOK, chjia AmIepa,
WHJIYKTUBHOCTb, 3JIEKTPOJBIKYIIAsA CUJIa CAMOWHIYKIIMH, SHEPIUsi MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUI HUMITYJIbC, TMOJHAsE SHEPIrus, SHEPrusi IMOKOS



CBOOOJTHOM YaCTHIIbI, JHEPTHUS I UMITYJIBC (DOTOHA, MACCOBOE YUCIIO U 3apsl SAPA, SHEPTHUS
CBSI3U SI7IPA;

OOBSACHATHL OCOOCHHOCTH TMpPOTeKaHUsA (UBUYECKUX SBJICHUN: DIIEKTPOMArHUTHAas
UHAYKIUS, CAMOMHIIYKIIUS, PE30HAHC, MHTep(depeHurs BOJH, Audpakius, TUCIepCus,
MOJIHOE€ BHYTpPEHHEE oTpakeHue, GhoTodnekTpudeckuii adpdekt (hotodrddexr), anpda- u
OeTa-pacnazpl siiep, ramMMa-u3lydeHue saep, (Pu3ndeckue NPUHIMIBI CIIEKTPATLHOTO
aHanu3a u paboThI J1a3epa;

OMpeeNsaTh HalpaBiICHUE HUHIYKIUU MArHUTHOTO TOJIS MPOBOJAHHKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna;

CTPOUTH H300pakeHHE, CO3AaBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOU JIMH30M, ¥ PACCUNUTHIBATh
€r0 XapaKTEPHUCTHKH;

MIPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TIOHSTHS, TCOPHUH W 3aKOHBI IS
aHanu3a U 00bACHEHHS (U3UUYECKUX MPOIIECCOB, MPOUCXOANINX B 3BE371aX, B 3BE3THBIX
CUCTEMaX, B MEKTaJIaKTUYECKON Cpelie; NBIKEHHUS] HEOSCHBIX TeJ, DBOJIOLMM 3BE3J U
Bceneunnoi;

MIPOBOJIUTh HCCJIEAOBAHUE 3aBUCHMOCTEH (DU3UYCCKUX BEIMYMH C HCIIOIH30BAaHUEM
NOPSIMBIX U3MEPEHUN, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX BETUYMH B BUJIE€ TPA(UKOB € yUETOM a0COIIOTHBIX
MOTPENIHOCTEN U3MEPEHUI, JIEIaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsS (PU3NUECKHX BEJIWYWH, TIPH OTOM BBIOMpATH
ONTHMAJIBHBIA  METOJ, HW3MEPCHMs, OICHUBATh aOCONIOTHBIE U  OTHOCHTEIILHBIE
MOTPENIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOJUTH OMBITHI TIO MPOBEPKE MPEIOKEHHON TUITOTE3bl: MJIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh IKCIMEPUMEHTANTBHYIO YCTAaHOBKY, aHAIM3UPOBATH IMOIYYCHHBIC PE3YyIbTaThl U
JIeaTh BBIBOJ] O CTATyCE MPE/I0KEHHOMN TUITOTE3HI;

OTHCHIBATH METOIBI ITOTYUYCHUS HAYYHBIX AaCTPOHOMHYCCKUX 3HAHUM;

coOmro/IaTh TpaBWiIa OE30MacHOTO TPyla TPH MPOBEACHUHM HCCIEAOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIIENOBATEILCKOW W TMPOCKTHOM
NEATEIPHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB W JTaOOPaATOPHOTO
000py10BaHUS;

pemaTh pacu€THBIC 3a7a4M C SIBHO 33/IaHHOW M HESBHO 3aJ]aHHOM (DU3UYECKON MOJENbIO:
Ha OCHOBAaHWW aHalM3a YCJIOBUS BBIOMpaTh (UUYECKHUE MO, OTBEUYAIOIINE
TpeOOBaHMSIM 3a7a4yM, MPUMEHSITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl
(U3HYECKUX TEOPHH TMPH HMCIOJH30BAaHUM MATEMaTHYCCKUX METOJIOB PEIICHHUS 3ajad,
IIPOBOJUTH PAcUEThl HA OCHOBAHWM MMEIOIIMXCS JIAHHBIX, aHAJTU3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyUYEHHBIX PE3YIhTaTOB;

peraTh Ka4yeCTBEHHBIC 3a7aud, TPEOyIolue MPUMEHEHUST 3HAHWA U3 Pa3HBIX Pa3/ciioB
Kypca (pU3UKHY, a TAKKE UHTETPALIMU 3HAHUM U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[IMKJIa: BBICTPAMBATh JIOTHYECKYIO IEMOYKY PACCYXKJICHH C OMOpOil Ha H3yYEHHbIE
3aKOHbBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

MCIIOJIh30BaTh TEOPETUUYECKHE 3HAHUS JIJIi OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB PaOOTHI
M3MEPUTEILHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHIECKUX MPOIECCOB;
IPUBOJUTH TPUMEPHI BKJIa/a POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHHUE MTPOLIECCOB OKPYkKAIOIIET0 MUPA, B PAa3BUTHUE TEXHUKU U TEXHOJIOTUH;



aHAJIM3UPOBAThH U OIICHUBATh MOCIEACTBHS OBITOBOW U MPOU3BOACTBEHHOMN ACSITEIbHOCTU
YelioBeKa, CBS3aHHOM ¢ (U3MYECKMMH MPOLECCaMH, C TO3UIHMI SKOJIOTHUYECKOH
0€30MacHOCTH, MPEACTABICHUN O palMOHAIBHOM IPUPOIOINOIb30BAHUN, A TaKXKe
Pa3yMHOM HCIIOJIb30BAHUM JOCTHKEHUIA HAYKU M TEXHOJIOTUM JJIs JAJIBHEUILIETO Pa3BUTHS
YeJI0BEYECKOro 00IECTBA;

MPUMEHSTh Pa3IUYHble CIOCOObI paboThl ¢ MHQOpMaIHe (HU3NIECKOTO COACPKAHHS C
MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIOIb30BaTh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH ISl IOUCKA, IEPEPAOOTKH U IPEIbSIBICHMUS
yu4eOHOW M Hay4dyHO-NONYJSpHOW HH(OpMAalMU, CTPYKTYpPUPOBAHHUS M HMHTEPIpPETALUU
uH(pOpMaIlMK, TOIYYCHHOW M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKUA aHAIM3HPOBAThH
MoJy4aeMyro MHQOPMAIIUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHW, TaK 1 HA OCHOBE aHAJIN3a UCTOYHHKA HH(POPMALINH;

OPOSABJIATH  OPraHU3allMOHHBIE M  IIO3HABATEIBHBIE YMEHHUS  CaMOCTOSITEIIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAHUM B TMPOLECCE BBINOJHEHUS MPOEKTHBIX M Y4YEOHO-
HCCIIE0BaTENbCKUX padoT;

paboTaTh B rpyIIe ¢ UCIIOJIHEHUEM PAa3IMYHBIX COLUATBHBIX POJIEH, IIaHUPOBATh padOTy
IpyIIbI, PALMOHAJIBHO PACHPENEIATh JEATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUsX,
aJCKBAaTHO OLICHMBAaTh BKJIAJ KaXJOro W3 YYaCTHUKOB TIPYyNNbl B pELICHUE
paccMaTpuBaeMoil mpoOIeMBbl;

MNPOSIBJISAITh  MOTHBAMI0O K  Oyaymed  NOpopecCHOHAIbHOW  JEATENbHOCTH  I10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB H TeM B K n DJieKTpoHHbIe (1udpoBbIE)
n/n MPOrpamMmbl cero OHTPOJILHLIC PaKThHecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHblil MeTO/ TO3HAHUS IPUPOIBI 6 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
Wtoro mo pazneny 6
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
2.2 Junamuka 10 bubnuorexa [JOK https://m.edsoo.ru/f16b68d7
2.3 Craruka TBEpAOro TeNa 3) 1 bubnuoreka [{OK https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpPAHEHHS B MEXAHUKE 10 1 bubnuoreka [{OK https://m.edsoo.ru/f16b68d7
Htoro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1 bubnuoreka [{OK https://m.edsoo.ru/f16b68d7
3.2 TepmonnHamuka. TennoBble MalTuHbI 20 1 bu6mmoreka LIOK https://m.edsoo.ru/f16b68d7
3.3 ATpEraTHbIE COCTOHH BEIECTBA. PasoBbIe 14 1 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
nepexoabl
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMMUKA
4.1 DIEKTPUUECKOE TOJIE 24 1 bu6nuoreka LIOK https://m.edsoo.ru/f16b68d7
4.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 24 1 bu6nuoreka LIOK https://m.edsoo.ru/f16b68d7
4.3 ToKM B pa3IM4HbIX cpefax 6 bub6mumoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Pazzea 5. PU3HUYECKHUH MPAKTUKYM
5.1 Pu3nyeCKuil NPaKTUKYM 16 16 bub6mumoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
PesepBHOE Bpems 10 bu6nuoreka LIOK https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

Ne i/
nporpaMmmsl Bcero Konrpoabubie IIpakruyeckue 00pazoBaTelibHbIE PeCypPChI
padoThI padoThI

Pazpnen 1. JIEKTPOJAUHAMUKA
1.1 MarunurtHoe 1oJje 14 bubmuoreka I{OK https://m.edsoo.ru/39859ef1
1.2 DNEeKTpOMarHuTHAasE HHIAYKIIHS 13 1 bu6mmoreka LIOK https://m.edsoo.ru/39859¢f1

Uroro no pazueny 27

Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHudeckue KojeOaHus 10 bubmuoreka [{OK https://m.edsoo.ru/39859ef1
2.2 DNEeKTPOMarHUTHbIE KOJIEOaHUS 15 bubnunoreka [{OK https://m.edsoo.ru/39859ef1
2.3 1;/([;1)::1{1/1%01(146 11 SNCKTPOMATHHTHBIC 10 1 bubnnoreka [{OK https://m.edsoo.ru/39859ef1
2.4 Onruka 25 1 bu6mmoreka LIOK https://m.edsoo.ru/39859ef1

Wroro mo paszneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OcuoBel CTO 5 1 bu6mmoteka LIOK https://m.edsoo.ru/39859ef1

Uroro no pazueny )

Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyssipHO-BOTHOBOM AyaJIn3M 15 bub6nuoreka LIOK https://m.edsoo.ru/39859¢f1
4.2 ®dusuka aToma 5 bubmuoreka [{OK https://m.edsoo.ru/39859¢ef1
4.3 (H3HKA ATOMHOTO 57pa H OTICMCHTAPHBIX 5 bubnunoreka [{OK https://m.edsoo.ru/39859ef1

JaCTHUI]

Hroro o pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKHU
5.1 ‘ DIeMEHTBI aCTPOHOMUU U acTpOPU3UKU 12 ‘ bubnnoreka [{OK https://m.edsoo.ru/39859ef1

Uroro mo pazneny 12

Paznen 6. PU3HUECKHWI MPAKTUKYM
6.1 ‘ DusnuecKkuil NpaKTUKyM 16 ‘ 16 bubmmnoreka LIOK https://m.edsoo.ru/39859ef1

16

Uroro no pazneny



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

Pa3nesa 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001eHne

71 IPEIMETHOTO COJICPYKAHUS U OIbITa
' JeATEeILHOCTH, MPUOOPETEHHOTO MTPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB

Uroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

15
10
170

16

bu6mmoreka LIOK https://m.edsoo.ru/39859ef1

bubnmoreka [{OK https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
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HNOYPOYHOE INIVIAHUPOBAHUE
10 KJTACC

KoanyecTBo 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrpoabnsie IIpakrHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 BBogusrii nacrpykrax mo T.b. @usnka — GyHmaMeHTanbpHas HayKa 1 bu6muoreka [IOK
0 npupoze https://m.edsoo.ru/1beef346
5 Hay4nslii MeTO MO3HAHUS U METO/IbI UCCIICIOBAHMS (U3HUCCKUX 1 bubnuorexa [JOK
SBJICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B IIPOIIECCE MO3HAHUS TIPUPOJIBI. bubmmoreka [JOK
3 1
HabGmronenue u skcrepuMeHT B (pu3nke https://m.edsoo.ru/34c49931
bubnuorexa [JOK
4 Crioco6s1 n3mepenus: Gu3NUEeCKUX BEIMYUH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOTIOTHAS M OTHOCUTENIbHAS OTPEITHOCTH H3MEPEHUH 1 bubmmoreka [JOK
(bU3NIEeCKUX BETHYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B ¢pusnke. Poiab u mecto pusznku B GopMupoBaHUH
6 COBPEMEHHOMN HAYYHOU KapTUHBI MUPA, B MPAKTUYECKOMN 1 brbmorexa [JOK
p yi N P pa, B 1P https://m.edsoo.ru/eabbdedl
JEeSITeIbHOCTH JIFOJIeH
7 Mexanunueckoe aBuxeHue. Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuoteka [JOK
MeXaHU4ecKoro JBuxeHus. [Ipsmas u oOpaTHas 3a/1auu MEXaHUKU https://m.edsoo.ru/e9a52f02
Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IPOEKIIUU HA OCH
8 koopauHar. Tpaekropust. [lepemermenne. Ckopocts. X mpoeximu 1 bubnmorexa HOK
P P pui. 1iep ' P ' P https://m.edsoo.ru/30a108a5
Ha OCU KOOpAHMHAT
9 PaBHOMepHOE npsmonuHeliHoe nBuxkeHue. ['padpuyeckoe onucanue 1 Bubnuotrexa [JOK
PaBHOMEPHOTO MPAMOJIUHENHOTO JIBUKEHUS https://m.edsoo.ru/89ba7190
10 CrnoxxeHue nepeMeneHnii U ckopocteil. Pemenne 3agau 1 bubmmorexa LIOK
peMett P ' A https://m.eds00.ru/761d18aa
1 HepaBHoMepHOE ABM>KeHHE. MTHOBEHHAs! CKOPOCTb. Y CKOpEHUE. 1 bubnuotexa [JOK
[IpssMonMHENHOE IBM>)KEHHE C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/a99549a7
12 I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUKEHUS C 1 bubnuorexa [IOK

IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/b7560bbf
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CBobOoaHOe nageHue. Y cKopeHrne cBOOOHOTO MaJCHHUS.

bubnunoreka LIOK

1
3 3aBUCHUMOCTb KOOPJIUHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHH U UX https://m.edsoo.ru/f738109¢
rpadguku
14 JIBu>keHHe Tenna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HT bubmmorexa LIOK
»OP AV PHZOHTY https://m.eds00.ru/71chb4f5
KpuBonuneirinoe nBuxeHue. [[BHKEeHUE 110 OKPY>KHOCTH. YTJIOBas U
15 JIHHEeNHas ckopocTh. Ilepuosa 1 yacrora. LleHTpoCTpeMUTEIBHOE U bubmorexa OK
POCTE. LiepHo + CHIPOCTP https://m.eds00.ru/33196fbe
MOJIHOE YCKOPEHHUE
bubnunoreka LIOK
16 K 6ota Ne 1 "K "
OHTpOJIbHAs paboTa o Teme "Kunemarnka https://m.eds0.ru/1242f32¢
IIepBebiif 3ak0oH HproToHa. THEpIMaIbHBIE CUCTEMBI OTCYETA.
17 ITpunuun otHocuTenbHOCTH ["anunes. HennepupanbHble CUCTEMBI bubmmorexa [JOK
p ,_H ’ Pl https://m.edsoo.ru/5a9e4a64
oTcuéra
bubnuoreka [{OK
18 Cuna. P i .B 5 H .M
una. PaBHozeiicTByromas cuna. Bropoit 3akon Hetotrona. Macca https://m.eds00.ru/141d3837
bubnuorexa [JOK
19 B i .T 5 H
3aumojencTeue Tei. Tperuit 3akon HeroTona https://m.edsoo.ru/57dba505
20 [IpuHnun cynepno3unuu cui. Pemenne 3ai1ad Ha IpUMEHEHUE bubnuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHOM bubmuoreka [IOK
1 NUHEPTHOM MaccChl https://m.edsoo.ru/9aba2b0a
22 Cwuia TSOKECTH U yCKOPEHHE CBOOOTHOTO A ICHUS brbmorexa [JOK
YCKop A A https://m.eds00.ru/22757f26
93 JIBu>keHHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX CITYTHHKOB. [lepBas but6mmoreka [JOK
KOoCMHU4YecKasi CKopocTb. 3akoHbI Kerutepa https://m.edsoo.ru/11abfala
but6mmoreka [IOK
24 . I'yka. B
Cuna ynpyrocru. 3axon F'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cwuita Tpenus. [Ipupona u Buasl cui TpeHus. [[Brxenue B bubmorexa HOK
25 XKHJKOCTH U r.a3e C Y4ETOM CHUJIBI COIPOTUB .eHI/ISI cpensl ltps Jim.eds00. 1L/ 1480499
a ya T p 1 pedt https://m.edso0.ru/2cb29676
b K
26 JaBnenue. ['napocraruueckoe nasienue. Cuna Apxumena noamorexa 1O

https://m.edsoo.ru/a28aa7ad
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AGcomoTHO TBepaoe Teno. [loctynaTenbHOE U BpamaTeabHOE

bubnunoreka LIOK

2t BIKEHHE TBEPAOIO Tella bubmmorexa LIOK
A pA https://m.edsoo.ru/2b95d57e
28 MoOMEHT CuJIbl OTHOCUTEIBHO OCH Bparienus. [1nedo cumsl bubamorexa [JOK
patt ’ https://m.edso0.ru/653d3459
29 CiioxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Tely. LleHTp TsxecTr bu6muorexa [JOK
Tena. Y CIIOBHS paBHOBECHS TBEPIOro Tesia. Buabl paBHOBeCHS https://m.edsoo.ru/9aa79a7d
bubnunoreka LIOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
KonTponbnas padora Ne 2 o reme "/Ilunamuka. CtaTuka TBEpI0OTO bubmmoreka [JOK
31
Tena” https://m.edsoo.ru/9f5a574c
Nmmynbsc maTepraibHONW TOUYKHU, CUCTEMbI MaT€PUATIBHBIX TOUECK.
32 Llentp Macc cucTteMbl MaTEpUATIbHBIX TOYEK. Teopema O ABUKECHUHU bubmmorexa [IOK
P P F 0P https://m.eds00.ru/4bb8294b
LIEHTpa Macc
33 WMmynbe cUITbI M U3MEHEHHE UMITYIbCa Tella. 3aKOH COXPaHEHUs bubamnoreka [JOK
uMnyJbca. PeakTuBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
34 MowmeHT uMmmynsca MmatepuanbHoi Touku. [IpencraBnenue o Bbu6mmoteka [JOK
COXpaHEHUU MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJIAX https://m.edsoo.ru/d6532eb9
but6mmoreka [JOK
35 Pemrenue 3anau
a https://m.edsoo.ru/f7706d63
36 PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM TIEPEMEILICHUH. bubnuoteka [JOK
I'padpuueckoe npescraBiaeHne paboThl CHIIbL. MOIIIHOCTb CHIIBI https://m.eds00.ru/913974c7
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN KUHETHYECKOM bubnuotexa [IOK
SHEPIUH MATEPUAILHON TOYKH https://m.edsoo.ru/9a5e2e74
38 [ToTenumanpHble 1 HEMOTEHUUANIbHBIE CHIIbL. [loTeHIManbHas bubnmnorexa [JOK
sHeprus. Bropas kocMHuueckas CKOpOCTh https://m.edsoo.ru/554bafcc
Tpetbst KocMuyecKkas CKOpocTh. CBsI3b paOOTH HEMOTEHITHATBHBIX
39 CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeNl. 3aKOH Bubmmorexa [IOK
. p ' https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHUYECKON IHEPTrUun
40 VYrpyrue u Heynpyrue CTOJIKHOBEeHHs. Y paBHeHne bepHymm s bubnmnorexa [JOK
UIEeATLHON KUIKOCTH https://m.edsoo.ru/f30f43b6
41 KonTtponsHast padora Ne 3 o teme "3akOHBI COXpaHEHHUS B Bubmuotexa [JOK

Mmexaunuke"

https://m.edsoo.ru/474e7c4a
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Pa3ButHe npencrasnenuil o npupoae TenaoTsl. OCHOBHBIE

bubnunoreka LIOK

42
nonoxenus MKT. luddysus. BpoyHoBckoe nBuxenue https://m.edsoo.ru/b0a4445f
43 CtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPABIX TEIl. XapakTep bubnuoreka [JOK
JIBIDKECHUS U B3aUMOJECHCTBHUS YaCTHUI] BEIIECTBA https://m.edsoo.ru/c44d02e2
44 Macca u pazmepsl MoJekyl (atomoB). KonnuecTBo BeliecTsa. bubnmoreka [JOK
[Tocrosnnas ABoraapo https://m.edsoo.ru/c5b72ab7
bubnunoreka LIOK
45 T .T il
emneparypa. TemnoBoe paBHoBecue. [Ikana Llenbcus https://m.eds00.ru/0070d493
bubnunoreka LIOK
46 P
clieme sajat https://m.edsoo.ru/1531aba5
bubnuoreka [{OK
47 u iras. I’
ACIDHBIN Ta3. & a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
bubnuoreka [{OK
4 M -K i .P
8 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3agau https://m.edsoo.ru/8d12c328
bubnuoreka [{OK
49 A6 .3
COJIIOTHAs TeMIiepaTypa. 3akoH JlampToHa https://m.edsoo.ru/14e02d1f
50 N3omporecce B n1€aqbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM bubanorexa [JOK
BelecTBa https://m.edso0.ru/68878d51
51 I'padmueckoe mpencraBieHe U30MPOLIECCOB: U30TEPMa, U30X0Pa, bubnuotexa [JOK
n3obapa https://m.eds00.ru/1344327b
but6mmoreka [JOK
52 MKT
Ocrosroe ypasHetie https://m.edsoo.ru/c8094721
but6mmoreka [JOK
53 P
CHICHHC sanad https://m.edsoo.ru/10265a05
CBs13b a0CONMIOTHON TeMIepaTypbl TEPMOAMHAMHYECKON CHCTEMBI
54 CO CpeHEN KMHETUYECKOU DHEPTUEH ITOCTYNAaTEeIbHOTO TEILIOBOTO https://m.edsoo.ru/c38af875
JBUKEHUS €€ YacTHI]
but6mmoreka [IOK
55 i " MKT"
O060061meHre u cucreMaTu3anus 3HaHui o TeMe "OCHOBBI https://m.edsoo.ru/09d12fd8
b K
56 Kontponsnas padora Ne 4 o teme "OcnoBst MKT" h::[?sj:lll/llrz?:(;(si)(])_.[rou /13adad50
57 TepMonnHaMuyeckas cucreMa. 3aJJaHue BHEIHUX ycinoBuid aiis T /1 bubnuorexa [IOK

cucreMbl. BHeninue u BHyTpeHHue napamerpsl. [lapamerpst T/L

https://m.edsoo.ru/5f8d38a3
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CUCTEMBI KaK CpEJHUE 3HAUCHUS BEJIMUMH, OMUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'IGBOC HaydaJio TCpMOJUHaMUKH. CaMOHpOI/I?)BOJ'IBHaﬂ peiakcanusa

but6mmoreka [JOK

58
TJI cucteMsl K TENJIOBOMY PABHOBECHIO https://m.edsoo.ru/8ec512f0
59 Mojenp uieanbHOro ra3a B TepMOJIMHAMUKE. Y CJIOBUS bubnunoreka LIOK
MPUMEHUMOCTH 3TOW MOJIETU https://m.edso0.ru/29355001
60 Ypasuenne Menzeneesa-Knaneiipona v BEIpaXCHHUE IS bubmmnorexa LIOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/bal178do0
61 Bripaxkenue 1151 BHyTpEHHEH SHEPTUM OJTHOATOMHOTO U€aTLHOIO bu6nuorexa [JOK
ra3za. KBazucrarnueckue 1 HECTaTHYECKUE IIPOLIECCHI https://m.edsoo.ru/ac5cacl5
DnemeHTapHas paboTa B TepMOAMHAMUKeE. Boryrcienue paboTel o bubmmoreka [JOK
62
rpaduky nporecca Ha pV-nuarpamme https://m.edsoo.ru/741d5738
Temonepenayda kak crnoco0 u3MeHeHus BHyTpeHHel sHeprun TJ] bubmmoreka [JOK
63
cucTeMbl 0e3 coBeplieHus paboThI https://m.edsoo.ru/3d734561
64 KonBekuusi, TeraonpoBOAHOCTb, U3ITYICHUE bubmmorexa [JOK
HIL poBoa > IV https://m.edso0.ru/157b54cd
65 KonuuecTBo TemnoTel. TemmoéMKOCTh Tena. Y aenbpHast U MOJIIpHast bubnmnorexa [JOK
TEIUIOEMKOCTH BEIIECTBA. Y JIeNbHAs TEIUIOTA CrOpaHus TOIUIMBA https://m.edso0.ru/7ba67355
66 Pacuér konmmdecTBa TETUIOTHI IPH TEIUIONIEPEIade brbmmorexa [TOK
p e https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aqnabatHom npoiuecce. [lepBrlil 3aKoH bubnmnorexa [JOK
TEPMOJIVHAMUKHI https://m.edsoo.ru/d8098824
68 KonndecTBo TeminoTsl v paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEH bubnuotexa [JOK
sHepruu T/I cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOJIMHAMUKH ISl PABHOBECHBIX U
69 HEPABHOBECHBIX IIpolieccoB. HeoOpaTUMOCTE IPUPOIHBIX bubmmorexa TIOK
P P ’ P pHp https://m.edsoo.ru/c6f4f464
MIPOLIECCOB
bubnmoreka LIOK
70 IT i . KII
PUHITUIIBI JCHCTBHSI TETJIOBBIX MAITUH bl https://m.edsoo.ru/2e945513
but6mmoreka [IOK
71 MakcumansHoe 3HaueHue KII/I. Kapno
KCHMaJIbHOE 3HAUEHU . Huxi Kapa https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubmmorexa [OK

https://m.edsoo.ru/b3efal8b
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OKOJIOTHYECKHE aCIIEKThI UCIIOJIb30BAaHUs TEIIOBBIX I[BI/II‘aTeJICI‘/JI.

bubnunoreka LIOK

3 TernoBoe 3arpsA3HEHUE OKPYXKAKOLIEH CPeIbl https://m.edso0.ru/9867aaa7
74 Pemenue 3agau bubamorexa [JOK
https://m.edsoo.ru/c8c70432
75 O06o061IeHre U crucTeMaTu3anus 3HaHui o TeMe "TepMoaguHaMuKa. bu6nuorexa [JOK
TernmoBbie MalIUHBI" https://m.edso0.ru/28d62b3f
76 Kontponbnas padota Ne 5 mo teme "Tepmoaunamuka. TeroBbie bu6muorexa [JOK
MaluuHb!" https://m.edsoo.ru/1b6e26¢c5
77 [TapooOpazoBanue u KoHAeHcays. VicnapeHue u KuleHue. Bu6muotexa [JOK
VY aenbHas TemioTa napoodpazoBaHus https://m.eds00.ru/6f8e6777
Hacwimennsie 1 HeHACHIICHHBIC Mapbl. KadecTBeHHASI 3aBUCIMOCTh
78 IUIOTHOCTH W JIaBJICHUS HACHIIIICHHOTO TIapa OT TEMIIEPATYPhI, UX bubanorexa [JOK
HE3aBUCHUMOCTh OT 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTD https://m.edso0.ru/f5¢17d02
TEMIIEPATYPHI KUTICHUS OT JAABJICHUS B KHUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCHTEIbHAS BIAXKHOCTh bubmorexa OK
https://m.edsoo.ru/30ebbb79
bubmmoreka [JOK
80 Penterre sazat https://m.edSO(])_.I ru/18e95ff3
81 Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIUS bubnuoteka [JOK
CBOWCTB KPHUCTAJJIOB https://m.edsoo.ru/20a88a03
82 [InaBneHue u KpucTaUIM3aIKs. Y IebHas TEIUIOTA IJIaBICHHUS. bubnmnorexa [JOK
CyOnumariust https://m.edsoo.ru/6ee91e9f
83 Hedopmaruu BEpaoro Tena. Pactsxkenue u cxarue. CaBur. bubnuoteka [JOK
Monynb HOura. [Ipegen ynpyrux nedhopmanuit https://m.edsoo.ru/dalaab10
84 TenmoBoe pacMpeHne KUIKOCTEN U TBEPABIX TeN. AHTAPMOHU3ZM bubnuotexa [JOK
TEIUIOBBIX KOJIEOAHWI YaCTHII BEIIECTBA https://m.edsoo.ru/7ba5edf2
bubnmnorexa [JOK
85 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aX https://m.e dSO(])_.[I’U 19720672f
bubnuotexa [JOK
86 YpaBHEHHE TEIIOBOTO OaaHca https://m.e dSO(E.Iru 1ab1521fh
bubnuotexa [JOK
87 Pemertte sanat https://m.edsoé.I ru/8ab7f40d
88 [ToBepxHocTHOE HaTsKeHue. Kanusipuele siBineHus. JlaBnenne bu6muoreka [IOK

O] UCKPUBJIEHHOW MOBEPXHOCTHIO KUAKOCTH. Popmyna Jlamnaca

https://m.edsoo.ru/b42f1f97
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O06o001ieHne U cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHbie

bubnunoreka LIOK

89
cocTosiHuA BelecTBa. Da3oBble NEPEeXoabl"” https://m.eds00.ru/0b52575¢c
Kontponbnas padota Ne 6 mo Teme "ArperaTHble COCTOSTHUS bu6muorexa [JOK
90 "
BemiecTBa. Da3oBbIe NEPEXOAbI https://m.edsoo.ru/7dc2a739
DJIeKTpu3anus Tell U €€ MPOosBICHUS. DIICKTPUUYECKUI 3apsia. [[Ba
91 BU/JIA DJIEKTPUUECKUX 3apsiioB. [[poBOIHUKY, TUAIEKTPUKU U bubmmorexa LIOK
A P PHAOB. LIPOBOA da P https://m.edsoo.ru/laff445f
MOJIYTIPOBOTHUKH
92 DneMEeHTapHBIN 3NEKTPUYECKUM 3apsil. 3aKOH COXpaHEHUs bubnmoreka [JOK
AJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
bubnuoreka [JOK
93 B i .T .3 K
3auMojiericTBHE 3apsaaoB. Todeunble 3apsasl. 3akoH Kynona httns://m.edsoo.ru/A45b7746
bubnuoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nosie. Ero aeiicTBre Ha AIEKTPUYECKUE 3apsiIbl bubmmorexa [JOK
P ' A P P https://m.edsoo.ru/05c6bfal
Hanpspokénnocts anextpuueckoro nosis. [IpoOuslii 3apsn. Jlunuun
96 HaMpPsHKEHHOCTH JIEKTpUUYecKoro nojisi. OMHOpoaHOe brbmorexa [JOK
P P - HAHOpOL https://m.eds00.ru/3dac6957
AIEKTPUIECKOE TI0JIe
97 [ToTeHIMamTbHOCTD ANEKTPOCTATUYECKOTO MoJsl. PasHOCTH bubnmnorexa [JOK
MOTEHIMAIOB U HAINPSKECHUE https://m.eds00.ru/80021447
08 [ToTenuuanpHas SHEPTU 3apsaa B SIEKTPOCTATHUECKOM TIOJIE. bubnuoteka [JOK
[ToTeH1man 3MeKTpOCTaTUYECKOTO MO https://m.edsoo.ru/af5fa389
99 CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH TTOTEHITHAIIOB TSI bubnmnorexa [JOK
3JIEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/df7a6838
100 [TpuHIUIT CyNepIO3UITUH DITEKTPUUECKHUX TTOJIEH bubmorexa [JOK
pHHL YHep t P https://m.edsoo.ru/Ocfe4a6c
but6mmoreka [IOK
101 Pemenue 3ana
HHeHHe sanat https://m.edsoo.ru/5a582263
but6mmoreka [IOK
102 [Tone Toueunoro 3apsiaa. [lone paBHOMEPHO 3apsHKEHHOM cde
1€ TOREHHOTO 3apal JI¢ PaBHOMEPHO 3apSKCHHOI ChepEl https://m.edsoo.ru/b297b5c3
103 [Tone paBHOMEpHO 3apsHKEHHOTO TI0 00BEMY mapa. [Tome bu6muoreka [IOK

PaBHOMEPHO 3apsHKCHHOM 0€CKOHEUHOM TIOCKOCTH

https://m.edsoo.ru/f7a665ee



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. YcnoBue PaBHOBCCHUA

bubnunoreka LIOK

104 3apsI0B https://m.edso0.ru/32405eab
105 Jil| KTPHK OBOJHUKH B 3JIEKTPOCTATHUECKOM I10JIE bubamorexa [JOK
MOTICKTPHICE 1 HOTYHPOBOA AeKIP https://m.edsoo.ru/060ebab5
Konnencarop. D5ekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh bu6nuorexa [JOK
106
IJTIOCKOTO KOHJIEHCAaTOpa https://m.eds00.ru/845b4f73
107 n . but6mmoreka [JOK
apajlyIeIbHOE COCAMHEHUE KOHIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 I1 WHEHUE KOHJICHCATOPOB bubamorexa [JOK
OCTICAOBATEIRHOE COCA A P https://m.eds00.ru/1992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa bubmmorexa [IOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBU>keHHe 3apsSKEHHON YaCTUIBI B OJHOPOJHOM DIIEKTPUIECKOM bubamnoreka [JOK
oJie https://m.edso0o.ru/8341d6ac
112 Pemenue 3amau
113 O06001eHre U cucTeMaTU3aIys 3HaHUI 110 TeMe "DIEKTPUIECKOe bubnmnorexa [JOK
nosie" https://m.eds00.ru/5752603f
" " bubnuotexa [IOK
114 Kontponbnas padota Ne 7 mo teme "IneKTpudecKoe mosie https://m.edsoo.ru/cefed0ed
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS CYyIIECTBOBAHUS bubnmnorexa [JOK
115
MOCTOSIHHOTO AJIEKTPUYECKOT0 TOKA https://m.edsoo.ru/233311b5
bubnmoreka LIOK
116 Hcrounuku Toka. Hanpsxenne nu 3/1C https://m.edsoo.ru/0839a115
bubnmotexa LIOK
117 3akon OMa 1t y9acTKa 1enu. DJIEKTPUIEeCKOe COTPOTUBIICHHUE https://m.edsoo.ru/fL4f251e
118 3aBUCHUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO MPOBOJAHUKA OT €T0 bubnmnorexa [JOK
JUTAHBI ¥ TUTOIAIA TIOTIEPEYHOTO CEUYCHUS https://m.edsoo.ru/95fcdf51
119 VnenbH MIPOTHUBJICHHUE BellecTBa. Perenue 3ama4 bubmorexa HOK
AISTRHOS COTPO cHre Betl ' A https://m.eds00.ru/437f8300
120 ITocnenoBarenpHOE, MapalIeIbHOE, CMELIAHHOE COCUHEHUE bubnuorexa [IOK

MPOBOJHUKOB

https://m.edsoo0.ru/236f7e07
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bubnunoreka LIOK

121 Pacuér pa3BeTBnéHHBIX dnekTpuueckux nernei. [Ipasuna Kupxroda https://m.eds0o.ru/1794¢f37
bubnunoreka LIOK
122 Pemenue sanad https://m.edso0.ru/3881b469
but6mmoreka [JOK
123 Pabota snekTpuueckoro Toka. 3akon Jxoymns —Jlenna https://m.eds00.ru/a3605¢5¢
but6mmoreka [JOK
124 Pemenne sanay https://m.edso0.ru/6761bfof
125 MoOUIHOCTB 3JIEKTPUYECKOTr0 TOKa. TernaoBas MOLIHOCTb, but6mmoreka [JOK
BBIJICJIsIEMAsi HA PE3UCTOpE https://m.eds00.ru/99750a6f
bubnuoreka [{OK
126 Pemenne sanay https://m.edsoo.ru/eb72fc24
bubnuoreka [{OK
127 O/1C u BHyTpeHHEE CONPOTUBIICHUE NCTOYHUKA TOKA https://m.eds00.ru/72d453af
. . . bu6mmorexa LIOK
128 3axon OMa 115 TTOJTHOM (3aMKHYTOM ) SJICKTPUICCKOM 1SN https://m.eds00.ru/221£40fb
bubnuorexa [JOK
12 P
9 CICHAC 3a/1aq https://m.edso0.ru/35800679
but6mmoreka [JOK
1 M
30 OTIHOCTE MCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmoreka [JOK
131 Koporkoe 3aMbikanme https://m.edso0.ru/546f5632
132 KonaeHcaTop B 11eny NOCTOSTHHOT'O TOKa bubamorexa [OK
A pBa https://m.edsoo0.ru/35368f3e
bubnuoreka [IOK
133 Pemenne sanay https://m.edso0.ru/4410cef0
" " o " bubnmotexa LIOK
134 Pemenue 3amad mo reme "[10CTOSITHHBIN STIEKTPUUECKUNA TOK https://m.edsoo.ru/a7340a29
135 Pemenne 3ama4a mo teme "[1oCcTOSIHHBIN 3JIEKTPUUYECKUHA TOK" bubmorexa HOK
. P https://m.edso0.ru/744261b8
136 Pemrenne 3agau mo teme "T1oCTOSHHBIN 3JIEKTPUYECKUI TOK" bubmorexa [JOK
. P https://m.edsoo.ru/eb5d4687
137 O0600menune u cuctemMaTu3arus 3Hanui 1mo Teme "[locTosTHHBIN bubmuoreka [IOK

AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/bfd7a050
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KonTponbnas padota Ne 8 o reme "IIoCTOSIHHBIN 37IEKTPUIECKHIA

bubnunoreka LIOK

1
38 TOK" https://m.eds00.ru/1885ddf1
139 DJIeKTpUYecKasi MPOBOJUMOCTb PA3JIMYHBIX BEIIECTB. bu6muoreka [IOK
DnexTpuuecKuil Tok B MeTasuiax. CBepXIpoBOAUMOCTh https://m.edsoo.ru/da794295
140 DIEeKTpUYECKHI TOK B pacTBOpax U paciuiaBax 3JE€KTPOJIUTOB. bubnmoreka [JOK
3akonsl Dapajies 114 SIEKTPOJINU3a https://m.edsoo.ru/4b423491
bubnunoreka LIOK
141 C) i !
JICKTPHCCITII TOK B rasax. iasMa https://m.eds00.ru/92d92f76
bubnunoreka LIOK
142 C) i .B 0
JIEKTPUUECKU TOK B BakyyMe. BakyymHble IpuOOpHI https://m.edsoo.ru/2E+160
143 DIEKTPUYECKHI TOK B OTYIPOBOAHUKAX bubmorexa HOK
P YHPOBOA https://m.edsoo.ru/ab61c660
bubnuoreka [{OK
144 IT
OYNPOBOAHHKOBEIE HPHOOPLI https://m.eds00.ru/83622200
duznyeckuil mpakTukyM o teme "Vi3mepeHue cuiibl TOKa U
145 HaNpsHKEHUA B LEMU MOCTOSHHOTO TOKA MPU MOMOIIY aHAJIOTOBBIX U bubmmorexa [JOK
P " | P B https://m.eds00.ru/5643ea56
UG POBBIX M3MEPHUTEIHHBIX TPUOOPOB
146 duznueckuil NpakTUKyM 1o Teme "M3yueHrne HepaBHOMEPHOTO bubnuotexa [JOK
JBUKEHMSI C LIENBIO ONPENEICHNSI MTHOBEHHON CKOPOCTH" https://m.edsoo.ru/f6292f5f
duznyeckuil npakTukym no teme "M3mepenue yckopeHust npu
147 MPAMOJIMHENHOM PaBHOYCKOPEHHOM JIBMYKEHHUH IO HAKIIOHHOM bubmmorexa [IOK
P | P YEKOP A https://m.eds00.ru/6960b6ef
IJIOCKOCTH
dusnueckuil NpakTUKyM 1o Teme "M3mepenne ycKkopeHus bubnmnorexa [JOK
148
CcBOOOIHOTO ITageHusI" https://m.edsoo.ru/d1ea2402
149 dusnyeckuil NpakTUKyM 1o teme "M3ydeHue JBHKEHHS Tela 1o Bubmuorexa [JOK
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO" https://m.edsoo.ru/bcf53514
150 Ou3nYecKuil MpakTUKyM 1o Teme "M3MepeHne paBHOICHCTBYIOIIEH bubnuotexa [JOK
CHJIBI TIPU JABMKEHUM OpycKa Mo HAKJIOHHOU TIIOCKOCTH" https://m.edsoo.ru/0b34db84
Ouznyeckuil npakTukym no teme "MccnenoBanue 3aBUCUMOCTH CHIT
151 OCTH, BO3HUKAIOIIUX B NMPYKUHE U PE3NHOBOM 00paslie, OT UX brbmorexa [JOK
YHPYFOCTH, . B Py P pastie, https://m.edsoo.ru/b55b81al
nedopmaru
@usnueckuii npakTukym no teme "M3mepenne ko duimenra
bubnunoreka LIOK
152 TPEHUS 10 BEIMYMHE YTIIOBOTO KO3 (DUIIMEHTa 3aBUCUMOCTH

Frp(N)"

https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

dusnyeckuil npakTukyM no teme "MccnenoBanue ycioBui

bubnunoreka LIOK

153 paBHOBeCHsI TBEPJIOTO TEJa, UMEIOIIETO OCh BpallleHHs " https://m.edsoo.ru/4a04f4f7
154 ®u3nyecKkuil MpakTUKyM 1o Teme "M3MepeHne uMiysibca Tesa mno bu6muorexa [JOK
TOpPMO3HOMY ITyTH" https://m.edso00.ru/856fh28e
155 ®uznueckuil NpakTUKyM 1o Teme "M3yueHne n30XopHOro bubnmoreka [JOK
nporecca" https://m.edsoo.ru/e0fe7e07
156 d)mnr'{.ecxnﬁ H'I')aKTI/IKyM o teme "M3mepenue yaenbHou EI/I6J-II/IOTeKa HOK
TEIUIOEMKOCTH https://m.edsoo.ru/2f2faa61
157 ®du3nyeckuil NpakTUKyM 1o teme "M3ydenrne 3akOHOMEpHOCTE bu6nuorexa [JOK
WCIIapeHus KuaKocTen" https://m.edsoo.ru/6b1a23b5
158 dusnyeckuil NpakTukyM 1o teme "M3ydeHue npoTekaHus ToKa B Bu6mmoteka [JOK
LIeTIH, coJieprKalleld KoHaeHcaTop" https://m.edsoo.ru/ec424377
159 ®duznyeckuil npaktukym no teme "HccnenoBaHue cMeIIaHHOTO Bbu6motrexa [JOK
COCIMHEHHS PE3UCTOPOB" https://m.edso0.ru/2b179d98
160 dusnueckuil mpakTUkyMm no teme "Habmronenue annekrpoauza” E::f:;ﬁﬁ;?ﬁg Ab6e901
161 O0600mmenure u cucteMatusalys 3Hanuit mo teme "Kunemaruka" ng;;&f;;gﬁ}: d017d93
. " " bubnuoteka [JOK
162 O6o0061eHre u cucTeMaTu3alus 3HaHui o teme "JluHamuka https://m.e dSO(])_.[I’U 13149956b
163 O06o01menne u cucremMarusanys 3HaHui 1o teme "CraTnka bubnanoreka LIOK
TBeporo Tena" https://m.edsoo.ru/0f9752ac
164 O06o0meHre 1 cucTeMaTH3alys 3HaHUH 110 TeMe ""3aK0HBI bubmuoreka [TOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/6c0df9cc
165 O060061meHre u cucreMaTu3anus 3HaHui o TeMe "OCHOBBI bubnuorexa [JOK
MOJIEKYJISIPHOKHHETUYECKON TEOpUH" https://m.edsoo.ru/de148976
166 OO6o01enne u cucTeMaTu3anys 3HaHui 1o teme "TepmMoanHaMuKa. bubmunoreka LIOK
TennoBsle MaIMHBL" https://m.edsoo.ru/Obcc77cl
167 O06o0061IeHre U crucTeMaTu3alys 3HaHu| 1o TeMe "ArperaTHbie bubnmnorexa [JOK
cocrosiHus BenlecTBa. @a3oBbie nepexoas” https://m.edsoo.ru/59ca5c91
168 O06o0061IeHre U cucTeMaTU3alvs 3HaHU| 10 TeMe "DIeKTPHIecKoe bubnuotexa [JOK

moJe"

https://m.edso0.ru/f2381c0c
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169 O06o006meHre u cucreMatu3anus 3HaHui 1o Teme "TlocTosSTHHBIIM 1 bubmmoreka [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/3cae6dal
170 O06o00meHre 1 cucTeMaTH3alus 3HaHuH 1Mo TeMe "Toku B 1 bubnuoreka [JOK
pa3nuyHbIX cpeaax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka nudposbie
Bceero Kourpoabnbie IIpakTuyeckue
n/n oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Bsoanslii nHCTpYKTaX 110 T.b.B3auMozaeicTerue nocTOSTHHBIX
1 MAarHuTOB U MTPOBOJHUKOB C TOKOM. MaruutHoe noJie. ['unoresa 1 bubmmorexa LIOK
poBoa ' ' https://m.eds00.ru/487a8593
Awmnepa
5 Bexrop MmarautHOM uHAYyKUMK. [IpuHuun cyneprno3uuuu 1 bu6muorexa [JOK
MAarHUTHBIX MOJieH. JIMHUY MarHUTHON MHIYKLIIHU https://m.edsoo.ru/4clabcch
bubnuoreka [{OK
M . 1
3 arHUTHOE T10JI€ IPOBOAHMKA C TOKOM. OmbIT Dpcreaa https://m.eds00.ru/d35d5262
N bubnuoreka [{OK
4 A 1
Cuna AMnepa, ¢E HANPABICHHE 1 MOAYTE https://m.edso0o.ru/26d9c5ba
bubnuoreka [IOK
5) P 1
clieHHe saat https://m.edsoo.ru/a37a0c21
bubnuoreka [IOK
6 ITpumeHeHue 3akoHa AMnepa. DIeKTPOU3MEPUTENIbHbIE IPUOOPHI 1 https://m.edsoo.ru/ad7718d7
7 Cuna Jlopennia, e€ HanpaBJIeHHE U MOJYJIb. JIBUKEHNE 1 bubnuoteka [JOK
3aps’KEHHOM 4aCTUILBI B OJHOPOAHOM MAarHUTHOM I10JI€ https://m.edsoo.ru/c97afaal
but6mmoreka [JOK
8 P 1
CHICHHE saiad https://m.edsoo.ru/504e98c7
but6mmoreka [JOK
9 Pa6 JI 1
aboTa CHIRL J0peHta https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 P 1
CHICHHE a1t https://m.eds00.ru/93617bd9
11 MaruuTHOe noJie B Beniectse. @eppoMarHeTuku, napa- u 1 bubnuotexa [JOK
TaMarHeTUKH https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOWCTBa heppoMarHeTukoB. [I[puMenenne 1 bubnmnoreka [JOK
(heppoMarHeTUKoOB https://m.edsoo.ru/0b58190a
bubnunorexa LIOK
1 P "M n 1
3 eIIeHue 3aa4 1Mo TeMe "MarHuTHoe 1moJie https://m.eds00.ru/5h55¢307
b K
14 Pemenue 3amay mo reme "Maraurtsoe 1ose" 1 noamorexa O

https://m.edsoo.ru/41c4ae8a
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15 SIBneHue 3neKTpoMarHuTHOM MHAYKIMH. [loTOK BeKkTOpa bubnmnoreka [JOK
MAarHUTHOM MHIYKLIHHU https://m.edsoo.ru/b3efa0cl
but6mmoreka [JOK
1
6 SAC wnyium https://m.eds00.ru/48150bd8
17 3aKOH 3JICKTPOMArHUTHOM HH, nu dapanes bubmorexa [IOK
P Ay past https://m.edsoo.ru/a6dec188
bubmunoreka LIOK
18 Buxpesoe anekrpudeckoe mosie. Toku Dyko https://m.edsoo.ru/15abe140
bubmunoreka LIOK
19 SHC MHAYKUHMH B ABHOKYIXCA IPOBOHHIAX https://m.eds00.ru/0235cc02
bubnuoreka [{OK
20 Pemerte sanat https://m.edsoo.ru/4dfda618
bubnuoreka [{OK
21 Hpasuo Jletua https://m.edsoo.ru/bbc22726
99 WNunykrusHocTs. KaTylka MHAYKTUBHOCTH B LIETIA TOCTOSTHHOTO bu6nmorexa LIOK
TOKa https://m.edsoo.ru/621eae9d
bubnuoreka [{OK
23 SBnenue camounaykiuu. 2J{C caMOMHAYKIIUN https://m.edsoo.ru/Tee60ca8
24 OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE bubnuorexa [JOK
roJie https://m.edsoo.ru/b3cOad11
but6mmoreka [JOK
25 Pemenme sana- https://m.edso0.ru/88f69d2b
26 O06o001enre 1 cucTeMaTr3alis 3HaHUK 10 TeMe bubnuoteka [JOK
"OnexkTpoauHaMuka' https://m.eds00.ru/76484025
but6mmoreka [IOK
27 K 6ota Ne 1 "9 "
OoHTposBbHAs paboTta Ne 1 mo Teme "DnekTpoanHaMUKa https://m.edsoo.ru/8ae09b98
28 Koneb6arenpnas cuctema. CBoOoaHbBIE KOIeOanus. ['apMoHndeckue but6mmoreka [IOK
KoJieOaHMs https://m.edso0.ru/7c1db385
29 KunemaTnyeckoe M TMHAMHYECKOE OMMCAaHUE KOJIeOaTeIbHBIX bubmuoreka [IOK
JIBIKEHUH https://m.edso0.ru/87ce9498
DHepreTudecKkoe onrcanrue. BoIBO ATMHAMUYECKOTO OMUCAHUS
N bubnuotexa [JOK
30 rapMOHUYECKUX KOJIeOaHHUH U3 UX SHEPTeTHUECKOro U

KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edso0.ru/e3c99692
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bubnunoreka LIOK

31 AMIIHTYE 1 pasa konebarHi https://m.edsoo.ru/7a0c439a
[lepuon u yacrora Konedanuid. [leproa ManbIx cBOOOTHBIX
32 KOJIeOaHUH MaTEeMaTHYECKOTO MasTHHKA. [lepro cBoOOHBIX buGnnorexa [IOK
KoJEBaHMIH TPYKUHHOTO MAFTHIKA https://m.edsoo.ru/e0399319
bubnmoreka [JOK
33 3aryxatomue Kojiebanus. BeinykaeHnbie konebanus. Pezonanc https://m.e dSO(])_.[rU 172693409
bubnmoreka [JOK
34 ABTOKONICOaHHA https://m.edSO(])_.[ ru/6add2644
but6mmoreka [JOK
35 Pewmenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koH(pepeHus "MexaHn4decKue KoJIeOaHus B My3bIKaTbHBIX bubmmoreka [JOK
HHCTpyMeHTax" https://m.edsoo.ru/8ef587be
37 O00011IeHE U CUCTEMATH3aIUs 3HAaHUI 110 TeMe "MexaHuuecKue bu6nmmorexa LIOK
koseOaHus" https://m.edsoo.ru/eb84182f
38 OnexkTpoMarHuTHele Konebanus. KonebarenbHbIi KOHTYD ]r?tlfgsﬂll//lr?:(;(;)(])lrou}z Aadabde
39 ®opmyna Tomcona. CBsI3b aMILIUTYIBI 3apsi/ia KOHAEHCATOPA C bubnmnorexa [JOK
aMIUTUTY/I0H CHJIBI TOKA B KOJIEOAaTeIbHOM KOHTYpE https://m.edsoo.ru/093f9afl
40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE bubamorexa [TOK
https://m.edsoo.ru/d1e2d543
a1 3aryxaromue 3J1eKTpOMarHuTHbIe KoeOaHus. BeIHyK/IeHHbIe bubnmorexa [JOK
ANEKTPOMArHUTHBIE KOeOaHus https://m.eds00.ru/5¢668619
4 [lepemenHslit TOK. Pe3uctop u KOHIEHCATOP B €U IEPEMEHHOTO bubmuorexa [JOK
TOKa https://m.eds00.ru/84836152
43 Karymika "HIyKTUBHOCTH B IIETIH IIEPEMEHHOTO TOKa bubmorexa [JOK
https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUYECKOH TIENMU TEPEMEHHOTO TOKa bubmorexa [TOK
https://m.edsoo.ru/8bae38e6
45 MOMHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U JICHCTBYIOIIICE bubnmnoreka [JOK
3HAYEHHUE CHJIBI TOKA M HAIPSIAKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3onaHc B 251eKTpHUECKOM 1IeTTH bubnnorexa [IOK

https://m.edso0.ru/087506df
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bubnunoreka LIOK

47 Pemterre sazat https://m.eds00.ru/al6836a4
48 Wneansusbiif Tpancopmatop. [IponsBoactBo, nepepaya u bubnmnoreka [JOK
noTpeOIeHNE AIEKTPHUIESCKOW SHEPT U https://m.edso0.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE FNEKTPOIHEPTUHU.
49 Kynprypa ncnonbs3oBanus 3J€KTPOIHEPTUU B IIOBCEHEBHON Bubmrorexa LIOK
I https://m.edsoo.ru/a6f74d93
bubmuoreka [JOK
S0 Pemterue saza https,://m.edso;I ru/ee6677ed
bubmmoreka [JOK
>1 Pemterue sazas ht'tps://m.edso:)_.I ru/7cab59f8
59 O06o001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubnuoreka [{OK
"DeKTpOMarHUTHBIC KOJIeOaHus " https://m.edsoo.ru/401024a9
53 MexaHn4yecKkue BOJTHBI. XapaKTePUCTUKN MEXAHUUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/a58e109f
54 ColicTBa MEXaHUYECKUX BOJIH bubmorexa OK
https://m.edsoo.ru/d9ae1000
bubnuoteka [JOK
= 3BYK. XapaKTCpHCTHIH 3ByKa https://m.edSO(])_.I ru/138b6f09
56 Wnudpa3Byk u ynprpasByk. lllymoBoe 3arpsizHeHne okpysxaromiei bubnuorexa [JOK
cpeasl https://m.edso0.ru/7380038f
bubnuoreka [TOK
> Pemeriite saa https://m.edSO(])_.[ ru/cfd918bf
58 DneKTpOMarHuTHbHIE BOJHBIL. M31yueHne 311eKTpOMarHUTHBIX BOJIH bubamorexa [TOK
https://m.edsoo.ru/714e5db1
59 OHeprus IEKTPOMATrHUTHBIX BOJIH. CBOMCTBA 3JEKTPOMArHUTHBIX bu6muoreka [IOK
BOJIH https://m.eds00.ru/d01b818c
50 [IIxana 3eKTpoOMarHuTHBIX BoJH. [IpuMeHeHme bubmmorexa [JOK
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9e
61 [IpuHUUMIBI paTuoOCBS3U U TeNeBUACHUS. Pagronokanus. bubnuotexa [JOK
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl https://m.edso0.ru/9f96f1f8
62 KonTponbnas padota Ne 2 mo reme "Konebanus v BOHbI" bubmorexa [TOK

https://m.edsoo.ru/4f7985a0
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bubnunoreka LIOK

63 Cgert. 3aKOH NMPSMOIMHEHHOTO PAacIIPOCTPAHCHUS CBETA https://m.edsoo.ru/f9566406
64 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA MTPSIMOJIMHENHOTO Bu6muotexa LJOK
pacnpocTpaHeHUs CBeTa https://m.edsoo.ru/ea32d455
bubmunoreka LIOK
65 Otpaxenue cera. [Tnockoe 3epkano. Chepudeckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTelh
66 npenomiieHus. [lomHoe BHyTpeHHee oTpakenue. [IpeaenbHblil yro bubmorexa [JOK
PeOMI ' yIp P - Hpea 4 https://m.edsoo.ru/bc2e55¢cd
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB OTPAXKEHUS U bubanorexa [JOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusme. Jucniepcust ceera. CI0XKHBIN cocTaB 0e10ro bubmmoreka [JOK
cera. [{Ber https://m.edsoo.ru/d8elc3be
69 JI O 0€ PacCTOSTHUE M ONTHYECKAasl CHJjla JTIUH3bI bubmorexa LIOK
HHSRL FORyCHOS P https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeHH B TMH3aX U UX CUCTEMaX. Y BeJIMUEHUE bubmmoreka [JOK
JIMH3bI https://m.edsoo.ru/bb53b1d5
7 Pemrenue 3amau Ha moCTpoeHNE N300PAKEHHM, TOTYyYAaEMBIX C bubnmnorexa [JOK
MMOMOUIBIO JIMH3 https://m.edso0.ru/5a868f09
79 I Tena bubmuoreka [IOK
143 farc orrHHeckan cne https://m.edsoo.ru/ecd480a2
73 Pemenwue 3anay. [Ipenensl IpUMEHUMOCTH T€OMETPUUIECKOM bubnmnorexa [JOK
ONTUKHU https://m.edsoo.ru/cd174a10
74 Ck Th CBE€TA U METO/Ibl €€ U3MEPEHUS brbmorexa [JOK
OpOcTL CBE s P https://m.edsoo.ru/f32aab06
bubmmotexa LIOK
7 Jlucriepens ceera https://m.edsoo.ru/lel6cc6e
bubmmorexa LIOK
7 nu
6 HTepepeHIIHs CBETA https://m.edso0.ru/5fc0c638
77 KorepeHnTHbie HCTOYHUKHU. Y CITOBHS HAOIIOACHHUS MAaKCUMYMOB 1 bubnunorexa LIOK
MHWHUMYMOB https://m.edsoo.ru/c6416d48
bub OK
78 Pemenue 3agau nosmoteka I

https://m.edso0.ru/3061de2b
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bubnunoreka LIOK

” Hpuvenenue unrepdepentum https://m.edsoo.ru/668edbc8
bub6munoreka LIOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 Judpakiuonnas pemeéTka. Y cioBre HaON0AeHNS TJIaBHBIX bubnmoreka [JOK
MaKCUMYMOB https://m.edsoo.ru/f998d964
bubmunoreka LIOK
82 Pemerue sanas https://m.edsoo.ru/d58c411a
83 ITonepeynocTts cBeTOBBIX BOJH. [lomsgpusanus ceera buGnuorexa [IOK
P ' przatt https://m.edso0.ru/e9890fe9
bubnuoreka [{OK
84 Pemenue sanas https://m.edsoo.ru/c56c8158
85 CBETOBBIE SABIIEHUS B IIPUPOJIE Bubmiorexa HOK
PHpoa https://m.edsoo.ru/0b36363d
. " " bubnuorexa [IOK
86 O0600111eHE ¥ cUcTeMaTH3aus 3HaHui o reme "Onruka https://m.edsoo.ru/8a14748b
bubnuoreka [IOK
7 K 0
8 oHTpoJIbHAs pabota Ne 3 o Teme «OnTHKA» httns://m.edsoo.ru/82315ddA
88 I'panuIbl MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. 3aKOHBI bubmuorexa [IOK
BJIEKTPOJMHAMUKHN U TPUHIIUAI OTHOCUTEIIBHOCTH https://m.edsoo.ru/c9bd77cb
89 ITocTynars! cienuagIbHON TEOPUH OTHOCUTEILHOCTH Bubmiorexa OK
y H p https://m.edsoo.ru/c56f05ch
[IpocTpancTBeHHO-BpeMeHHO nHTepBal. [Ipeobpa3oBanus
90 Jlopenua. Ycnosue npuynHHOCTH. OTHOCUTEIBHOCTD Bubmrorexa IOK
pEHII. p ' https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BPEMEHHU M COKPAIICHUE JITHHBI
91 DHEPrus 1 UMIYJIbC PENSITUBUCTCKON YaCTULIEI Bubmorexa IOK
p y p H https://m.edsoo.ru/853a64fc
92 CBsi3b MaccChl C SHEPTUEH U UMITYIHCOM PENSITUBUCTCKOMN YaCTHIIBI. bubmmotexa LIOK
OHeprus NoKos https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEMIOBOE U3IYUECHUE bubnnorexa [IOK
yi https://m.edsoo.ru/f54035a5
94 3akoH cMelenus Bunaa bubnnorexa [IOK

https://m.edsoo.ru/1c5ff752
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bubnunoreka LIOK

95 I'unote3a M. [1nanka o kBantax. ®OTOHBI https://m.edso0.ru/a5ffa218
bub6munoreka LIOK
% DHEpTHSL M UMIYJIBC (OTOHA https://m.edsoo.ru/7fb307ec
but6mmoreka [JOK
97 dorordpdexr. OnbiTel A. I'. Cronerora. 3akonsl hoTodddexra https://m.eds00.ru/8c68e5b9
08 VYpaBuenue DitnmreitHa s hotodddekra. "KpacHas rpanuma" bu6muorexa [JOK
dhoTodrddekra https://m.edsoo.ru/01ef4556
bubmunoreka LIOK
99 JaBnenue cera. Onwithel [1. H. JIeOenera https:/m.eds0o.ru/64b4f966
. bubnuoreka [{OK
100 BoxroBaie CBOACTBA TaCTHI https://m.edsoo.ru/f59cfcec
101 Bonnst ne bpoiins. J{nuna Bonusl ae bpoitns u pazmeps odnactu bubmmoreka [JOK
JIOKaJIU3ALMH IBHXKYIIEHCS 4aCTULIbI https://m.edsoo.ru/5df8bafl
102 KopryckysipHO-BOJTHOBOM JTyaJlu3M buomorexa LIOK
pHyCKyIip Y https://m.edsoo.ru/8ccab62a
bubnuoreka [{OK
103 Judpaxius 37eKTPOHOB Ha KpUCcTaiax https://m.eds0o.ru/30dbal8e
104 Crnenuduka n3mepenuit B Mukpomupe. CooTHOLIEHUS bubnuorexa [JOK
HeonpenenénHoctei ['elizendepra https://m.eds00.ru/65783dec
but6mmoreka [JOK
105 Pemerme rpagueckix sanas https://m.edsoo.ru/e70195bd
N bubnuotexa [JOK
106 Petrertie pacuCTibIx safat https://m.edsoo.ru/ee9b3182
107 KonrtponsHas padora Ne 4 mo temam: "OcnoBsl CTO", bubmuoreka [IOK
"KopnyckynsipHO-BOJIHOBOM Ayain3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTpOEHUs aToma. [imaneTapuast Mmojienb bubnuotexa [JOK
atoMa Pesepdopaa https://m.edsoo.ru/312b750a
bubnmorexa LIOK
109 IT b
OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnexkrpos. Criex OBHEI YHEPTUHU aTOMa BOJOPOIa bubmmorera LHOK
A pOB- PYP P HOPOA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE M BBIHYKJEHHOE U3JIyUYEHUE CBETA bubmmorexa LIOK

https://m.edsoo.ru/f945d85c



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

bubnunoreka LIOK

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

113 Hyxnonnas monens siupa ['eiizenOepra-lMBanenko. 3apsig u bubnmnoreka [JOK
MaccoBoe 4ucio aapa. M3otonsl. PagnoakTMBHOCTH https://m.edsoo.ru/34ada5de
3aKoH paJiM0aKTUBHOIO pacnaaa. CBolcTBa HOHU3UPYIOLIETO

114 U3JIy4eHUs. BiausHue paguoaKTUBHOCTU Ha )KMBBIE OPTaHU3MBI. Bubmrorexa LIOK

https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT Macchl

115 sapa. Snepusie peakuuu. SAnepusie peaktopsl. [Ipodiemsl bu6nuorexa [JOK
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCTIEKThI https://m.edsoo.ru/ff1758d0
Pa3BUTHS SAIEPHOU SHEPTETUKHU
MeTobpI perucTpalnuy U UCCIeA0BAHUS SIEMEHTAPHBIX YaCTHII.

116 @yH/1aMEHTAJIbHbIE B3aUMOJICUCTBUS. baprOHbI, ME30HBI U bu6nmmorexa LIOK
nentonsl. [IpencraBnenue o CtangaptHoi Moaenu. KBapk- https://m.edsoo.ru/1ac08a5b
TJIFOOHHAs! MOJIEIb aJJPOHOB

117 ®duzuka 3a npeaenamu CtanaaptHol Moaenu. TémHas Marepus U bubmmoreka [JOK
TéMHas Heprus. EAMHCTBO u3nueckoil KapTUHBI MUpa https://m.edsoo.ru/c026fd37

118 DTanbl pa3BUTHS ACTPOHOMHH. 3HAYEHUE aCTPOHOMUU bubamorexa [TOK

https://m.edsoo.ru/ad73e145
[TpuMeHMMOCTh 3aKOHOB (PU3UKHU I OOBICHEHUS TIPUPO/IBI
119 KOCMHUYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHUX bubamorexa [TOK
. https://m.eds00.ru/39¢44028
HCCIIE0BAHUI

120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIBI, PAIUOTEIECKOTIBI, but6mmoreka [JOK
BHeaTMoc(epHast aCTpOHOMHUS https://m.edsoo.ru/4877aale

121 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/Ibl, MIIAHETHI, UX bubmmotexa LIOK
BUJIMMOE JIBWKECHIE https://m.edsoo.ru/aac588eb

122 Conneunas cucrema. Conniie. CoiHeyHasi akTUBHOCTb. MICTOUHUK bubnuotexa [JOK
sHeprun CoJiHLIA U 3BE3] https://m.edso00.ru/22748eb4

123 3BE3/1bI, UX OCHOBHBIC XapaKTepuCTukh. [[uarpamma bubnuotexa [JOK
"CIeKTpaIbHBIN KJIACC — CBETUMOCTH" https://m.eds00.ru/42169944

124 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH bubnnorexa [IOK

https://m.edsoo.ru/b3cb766¢
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BuytpenHnee crpoenue 38€31. CoOBpeMEHHBIE IIPEICTABICHUS O

bubnunoreka LIOK

125 C &31. O
pr)ncxoxcz[eﬂnn u 3Bosonnu CosiHLa U 3BE311. DTalbl )KU3HU httos://m.edsoo.ru/d09dadon
3BE3]
126 Muneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHsie bu6nuorexa [IOK
JBIPBI B SAPAX TAJIAKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Teopus bu6muoreka [IOK
127
Bosnbiioro B3peiBa. PennkToBoe u3nydeHue https://m.edsoo.ru/3dbdf0d2
bubnunoreka LIOK
128 M 0 Bcenennoii. Me
acimrtabHas cTpykTypa Beenennoit TarajlakThKa https://m.edsoo.ru/ce234633
N bubnuoreka [{OK
129 H 0
CPCIICIHBIC HPODIICMEL ACTPOHOMIH https://m.edsoo.ru/d37d9ffe
130 ®uznueckuil NpakTUKyM 1o teme "McciaegoBaHue MarHUTHOTO bubnuoreka [IOK
I10JIs1 HIOCTOSIHHBIX MarHuToOB" https://m.edso0o.ru/67361aef
131 dusnueckuil NpakTUKyM 1o Teme "M3yueHnne 3aBUCUMOCTH CHIIBI bubmmoreka [JOK
Amrnepa oT cuibl Toka" https://m.edsoo.ru/fcae91e9
132 PuznyecKkui HpaK:l:I/IKyM 1o Te'1'vle "HccnenoBaHue sIBIEHUS https:/m.edsoo.ru/c36658da
ANEKTPOMAarHUTHOM MHIYKIIMU
133 ®dusnueckuil npakTukym no teme "COopka Moaenu bubmuoreka [JOK
ANEKTPOMAarHuTHOro reHeparopa” https://m.edsoo.ru/b8fb6391
134 dusnueckuil mpakTUkyM 1o teme "M3mepenue neproaa bubnuoteka [JOK
CBOOO/IHBIX KOJIEOAHNUH HUTSIHOTO U PY>KMHHOT'O MasiTHUKOB" https://m.eds00.ru/5d159d35
135 Ouznyeckuii mpaktukym 1o teme "IIpeodbpa3oBanue YHEPTUU B bubnmnorexa [JOK
MPYXUHHOM MasiTHUKE" https://m.edsoo.ru/a28026bd
dusnyeckuil NpakTukyM 1o teme "HMccnenoBanue nepeMeHHOro
136 TOKa 4epe3 MOCIIEA0BATENBHO COEIMHEHHBIE KOHAEHCATO bubmmorera LHOK
P 8 | A A P https://m.edso0.ru/89dc2d90
KaTyIIKYy U pE3UCTOP
137 ®u3NYECKUi MPakTUKyM 10 TeMe "M3ydueHue nmapaMmeTpon bubnuotexa [JOK
3BYKOBOM BOJIHBI" https://m.edso0.ru/b100661a
138 duznyeckuil npakTukyM 1o teme "M3mepeHue nokasarens bubmuotexa [JOK
npenomieHus crekia' https://m.edso00.ru/42569eal
139 duzndeckuil mpakTukym o teme "M3mepenue GokycHOTO bubnuotexa [JOK

paccTosiHUs COOMPAIOIINX JTUH3"

https://m.edso0.ru/b879fb3f
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dusnueckuii npakTukym 1o Teme "Habmonenue nudpaximm,

bubnunorexa LIOK

140
uHTEepEPEHIINH U TOJISIpU3aIK cBeTa" https://m.edsoo.ru/8b7ac737
®u3nyecKkuil MpakTUKyM 1o teme "OnpenesieHue uMITyJIbca U
141 SHEPIUU PEISITUBUCTCKUX YacTHIl (1o (poTorpadusiM TpeKoB bubmmorera LOK
PHII P " P P https://m.eds00.ru/63756¢47
3apsOKEHHBIX YaCTUIl B MATHUTHOM T10JIE)
®u3nyecKkuil MpakTUKyM 1o teme "M3Mepenne nocTossHHOU bu6muoreka [IOK
142 "
[Tnanka Ha ocHOBe uccienoBanus Gporodrdhdexra https://m.edso0o.ru/eb916f82
dusnyeckuil npakTukym 1o teme "HMccienoBanue criekTpa
143 a3peKEHHOT0 aTOMapHOT0 BOJIOPOa U U3MEpPEHHUE MOCTOSHHOMN bubmmorexa LIOK
pasp | P P P https://m.edso0.ru/ec651eb8
PunGepra
144 ®duznyeckuil npaktukyM no teme "HccnenoBanue bubnuoreka [IOK
paMoaKTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETpa" https://m.edsoo.ru/c3dabe6e
Ouznyeckuii mpakTukym 1o teme "Habmronenus 3B€31H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOIb30BAaHHEM KOMITBIOTEPHBIX
145 MIPUIIOKEHNN I OIPENEIIEHUS [TOI0KEHU HEOECHBIX 00BEKTOB bubnuorexa [JOK
P P https://m.edsoo.ru/1072021e
Ha KOHKPETHYIO JAaTy: OCHOBHBIE c0o3Be3/11s CeBEpHOro
MOJIyILIApHs U ApKUe 3BE3bI"
O60061eHre u cucreMaTu3anus 3HaHui. Ponb ¢usuku u
N N . bubnuoreka [IOK
146 aCTPOHOMHUHU B SKOHOMUYECKOM, TEXHOJOTUYECKON, COLIMAJIBHON U
N https://m.edsoo.ru/ad6ddeed
ATUYECKOH cepax AeaTeIbHOCTH YeI0BeKa
147 O6o0061meHre u cucreMaTu3aius 3HaHui. Pons 1 Mecto Gusuku u bubnuoteka [JOK
aCTPOHOMUU B COBPEMEHHOMN HAay4YHON KapTUHE MUpa https://m.edsoo.ru/18f19f7c
O060061eHne U cucTeMaTu3anus 3HaHui. Ponbs pusnueckoit Teopun
148 B (hopMHpOBaHUM NpEeACTAaBICHUHN O (U3NUECKOI KapTUHE MUPA, bubmuoreka [JOK
MeCTO (PU3NYECKOM KApTUHBI MUPA B OOILIEM PSTY COBPEMEHHBIX https://m.edsoo.ru/e7d400f4
€CTECTBEHHO-HAYUHBIX MPEJCTaBICHUHN O PUPOJIE
but6mmoreka [IOK
149 O06o006mmenune u cucreMatusanus 3Hanui o teme "Kunemaruka"
B 1 https://m.edsoo.ru/b032fc4b
but6mmoreka [IOK
150 O06o061enue u cucreMatu3anus 3Hanui o teme "Kunemaruka"
B H https://m.edsoo.ru/4e31b507
bu6mmoreka [IOK
151 O06o0061eHre u cucTeMaTu3anus 3HaHui o teme "JlnHamuka"
t t A https://m.edsoo.ru/2dfbafc5
152 O06o06meHre u cucreMaTu3anus 3HaHui o teme "Cratuka bu6muoreka [JOK

TBEepJOoro Tena"

https://m.edsoo0.ru/3cca482e
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O0001IeHYE U cUCTEMAaTU3ALMs 3HAHUI IO TeME "3aKOHBI

bubnunorexa LIOK

153 COXPAaHEHHUs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 O06o06mmenue 1 cucTeMaTu3anus 3HaHui 110 TeMe "OCHOBBI bubmuoreka [JOK
MOJIEKYJISIPHO-KUHETUUECKON Teopun” https://m.edsoo.ru/ed440ca8
155 O06o01IeHre u cucTeMaTr3aIs 3HaHUK 110 TeEMe bubnuorexa [IOK
"Tepmonunamuka. TenaoBele MalIuHbI" https://m.edso0.ru/c63f7c10
156 OO0o01enne 1 cucreMaTu3alys 3HaHUH 110 TeMe "ArperaTHble bubmmnorexa LIOK
cocrosinus BeniectBa. ®a3zoBbie nepexoant” https://m.edso0.ru/1d36b5b1
157 OO0o01eHye 1 cucTeMaTu3alys 3HaHUH 110 TeMe "DIEKTPUYECKOE bubnnorexa LIOK
nosie" https://m.edsoo.ru/3bf0def9
158 O000111eH1E U cucTeMaTu3anusa 3Hanuil mo teme "TlocToSHHbBII bubnuoreka [JOK
3JIEKTPUYECKUM TOK" https://m.eds00.ru/71453ee6
159 OG6o6uieHne 1 cucTeMaTu3anus 3HaHui 1o teme "Toku B bubnuorexa LIOK
pasznuyHbIX cpeaax” https://m.edso00.ru/3d40077a
160 O00011IeH1E U CUCTEMATH3alis 3HaHUI 10 TeMe "MaruuTHoe bu6nmorexa LIOK
nosie" https://m.edsoo.ru/3b4c06ae
161 O06o0061eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe bubnuoteka [JOK
"OneKTpoOMarHuTHasE HHYKIMs" https://m.edso0.ru/053e2248
162 O06o001enre U cucTeMaTu3alys 3HaHui 1Mo Teme "MexaHnnueckue bubnmnorexa [JOK
KoseOaHus" https://m.edsoo.ru/d6310bfd
163 O06o01meHre u cucTeMaTr3alis 3HaH|H 110 TeEMe bubmuoreka [IOK
"OneKTpoMarHUTHbIE KOoJieOaHus " https://m.edsoo.ru/5e2bb83d
164 O6o0061eHre u cucTeMaTu3alus 3HaHui o TeMe "MexaHuueckue u bubnuoteka [JOK
3J€KTPOMAarHUTHHIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 O06o0061eHre u cucTeMaTu3anus 3HaHui mo treme "Onruka” ng:;i?:g;?ﬁi 2ad1603
166 O6006menue u cucreMatusanus 3Hanui o teme "OcuHossl CTO" ngs?ng:;igr(a/};beclc 65
167 O6o006mmeHue u cucreMatusanus 3HaHui o teme "KopmyckymspHo- bubnuotexa [JOK
BOJIHOBOM nyanu3m" https://m.edsoo.ru/f7c59d38
168 O0600611eHre U cucTeMaTu3alus 3HaHui o teme "®u3nka aroma" bubmorexa [IOK

https://m.edsoo.ru/1f511654
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169 O06o0mieHne 1 cucTeMaTu3alys 3HaHui no reme "Ousnka 1 Bu6muoteka [JOK
aTOMHOTO s1/1pa U 3JIEMEHTAPHBIX YacTUL" https://m.eds00.ru/905c5ce0
O06o00meHre U CHCTEMAaTH3alusl 3HAHUH 110 TeMe ""DIIeMEHThI bubmuoreka [JOK

170 1
acTpousuku" https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Y4eOHUK:

M Mskumes T.51. ®usuka 10 kmacc: y4eOHMK Juii  00LIe00pa3oBaTeIbHBIX
opranuzaruii: 6a30Belid ¥ yrayoseHusiii ypopau/ I'.51.Mskumes, b.b.byxosiies,
H.H.Corckuii / Ilox pen. H.A.IlapdentreBoii — 7-e uzganue. — M. :Ilpocsemienue,
2020.-432 ¢

M Mskumes T.51. ®usuka 11 kmacc: y4eOHMK Juis  00LIe00pa3oBaTeIbHBIX
opranuzanuii: 6a3oBelid ¥ yrayosenusiii ypopau/ I'.51.Mskumes, b.b.byxosries,
B.M. Yapyrun / [lon pen. H.A.IlapdenTtreBoii — 7-¢ uznanue. — M. :IIpocsemenmue,
2019.-432 ¢

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

YueOHuk:

M Mskume .. ®uszuka 10 xknacc: y4eOHHUK Juisi 00IIeo0pa3oBaTeIbHbIX
opranuzanuii: 6a3oBbiid u yrimyonenusid ypoBHu/ I'.SI.Mskumes, b.b.byxoBues,
H.H.Corckuii / ITox pen. H.A.IlapdenTtbeBoii — 7-¢ uzmpanue. — M. :IlpocBerienue,
2020.-432 ¢

M Mskume I[.4. ®uszuka 11 xiacc: yueOHUK Ui 00mIeo0pa3oBaTeNbHbIX
opranuzanuii: 6a3oBbiid u yrimyonenusid ypoBau/ I'.SI.Mskumes, b.b.byxoBues,
B.M. Yapyrusu / ITox pen. H.A.IlapdentoeBoii — 7-e uznanue. — M. :Ilpocsenienue,
2019.-432 ¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/28/10/

but6mmoreka [JOK


https://resh.edu.ru/subject/28/10/

