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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeHEro 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUW M TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHS OCHOBHOH 00pa30oBaTEIHbHOW MPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC COO, a Takxke ¢ yd€toMm denepaibHON paboyel MporpamMMBbI
BocruTanus W KoHIenmmum TmpenogaBaHus y4eOHOro MpeaMera
«Duzuka» B 0OpazoBaTelbHBIX opranuzanusax Poccuiickoit deneparum,
peaNM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[IporpaMmma mo ¢Qusuke ompenensieT 00sA3aTeIbHOE MPEIMETHOE
COZIepKaHUE, YCTAHABIMBAECT PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
M3y4eHUsT TEeM U  pas3[eloB Yy4eOHOro mpeaMera ¢ yué€rom
MEXIIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
mpoiiecca, BO3pacTHBIX 0coOeHHOocTel oOydarommxcs. [Iporpamma mo
¢u3uKke Ha€T MpencTaBlIeHUE O IENIAX, COMCP)KaHWH, OOIICH CTpaTerhH
oOy4eHMS, BOCTIMTAHUS M Pa3BUTHS 00YUAIOIINXCS CPEACTBAMH YUEOHOTO
npeameta « Pu3nKay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca Gu3MKA yriyOJIEHHOTO YPOBHS TO3BOJISIET
peanu3oBaTh 3a7a4u MpodecCHOHANTBHOM OPHUEHTAIMM, HAIPaBJICHO Ha
CO3/JaHU€ YCJIOBUM JJisI TPOSIBICHUS CBOUX HHTEIUICKTYyalIbHBIX U
TBOPYECKUX  CIOCOOHOCTEH  KaXIhlM  OOydYarolIuMCsl,  KOTOpPBIC
HEOOXOAMMBI ISl TPOJOJDKEHHMST 00pa3oBaHUSI B OpraHU3aluix
poQeCCUOHAILHOTO 00pa30BaHUs O PA3IUYHBIM (DU3UKO-TEXHUUECKUM
Y MH)KEHEPHBIM CTICIIUATBHOCTSIM.

B nporpamme o ¢pusuke onpenenstoTcs IUIAHUPYEMbIE Pe3yIbTaThI
OCBOCHHS Kypca (M3MKH Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHMS:
JUYHOCTHBIE, METAINIPEeIMETHBIC, TIPEAMETHBIC (Ha YIIIyOJIEHHOM YPOBHE).
Hay4Ho-MeTomo10rn4eckoil OCHOBOM JiJisi pa3pabOTKu TpeOOBaHM K
JUYHOCTHBIM,  METampeAMETHBIM UM  MNPEIMETHBIM  pe3yjbTaTaM
00yy4aromuxcsi, OCBOUBIINX MPOrpaMMy Mo (PU3NKE HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsi Ha YriayOJIEHHOM YpPOBHE, SBISETCS CHCTEMHO-
NEATEIIbHOCTHBIN MOIXO/I.

[Iporpamma 1o Gpu3nKe BKIIOYALT:

IJIAaHUPYEMbIE  pe3yJbTaThl  OCBOCHHMS  Kypca (QU3MKH  Ha
yriyOJIEHHOM YPOBHE, B TOM YHCIIC TPEIMETHBIC PE3yJIbTATHI M0 TOJIaM
o0yueHus;

cozepxkanue yueoHoro npeamera «duzuka» mo rogam o0OydeHus.



[Iporpamma 1o ¢u3MKe UMEET NPUMEPHBII XapaKTep U MOKET ObITh
WCIIONIb30BaHa YYUTEISIMUA (U3HUKHU [JIsl COCTABJICHHUS CBOMX pPabOunx
MIPOTPaAMM.

[Iporpamma 1o ¢u3MKEe HE CKOBBIBAET TBOPYECKYIO HHHUIIUATHUBY
YUHUTENIEH U MPEeIOCTaBISET BO3MOXKHOCTH ISl pEau3aliK Pa3InyHbIX
METOJIMYECKUX TOAXOA0B K TPENoAaBaHUI0 (U3UKH Ha YIIIyOJIEHHOM
YpOBHE TIpU YCIOBHH COXpaHEHHsS O0S3aTENbHONW YacTH COJCpKaHUS
Kypca.

du3nka Kak Hayka o0 HauboJiee 00X 3aKOHAX TPUPOIbI, BHICTYIIAS
B KauecTBE Y4eOHOTO MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAT
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. IKompHBINH Kype QU3HKU —
CUCTEMOOOpa3yIOIIMi ISl €CTECTBEHHO-HAYUYHbIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX  XHMHEH, Ouosorueit, ¢usuveckoil reorpadueir u
acTpoHoMued. lcmonb30BaHWE W aKTUBHOE MPHUMEHEHHE (PU3NYECKUX
3HaHWU OMpEAeNUIO XapakTep W OypHOE pa3BUTHE pPa3HOOOpPa3HBIX
TEXHOJOTMl B cepe SHEpPreTuKkH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpUajoB C 3aJaHHBIMU CBOWCTBaMH. M3yueHwue
(GU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromierocs, B (QOpMHUpOBaHHE YMEHUI
MPUMEHSATh HAYYHBI METOJ MO3HAHMS TP BBITOJTHCHUN UMH YUEOHBIX
HCCIICIOBAaHUM.

B ocHOBYy Kypca (u3HuKu Ha ypoBHE CpeHEro 001ero oopazoBaHus
MOJIOKEH PAI UJIEH, KOTOPhIE MOKHO PacCMAaTPUBATh KaK MPUHIIMIIBI €T0
MOCTPOEHUSL.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEW KypcC SIBISIETCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuanl U3 BCEX PA3CIIOB
(Gbu3MKHM, BKIIOYAEeT KAaK BOMPOCHI KIACCHYECKOW, TaK U COBPEMEHHOM
¢bu3uku.

Hoen zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuan Kypca
¢u3ukn oO0beAMHEH BOKPYr ¢u3nueckux Teopuil. Benymmum B Kypce
ABysieTCsl  (POPMHUPOBAHUE TPEJACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepHuH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmusanusi NOPEANoaract
WCIIOJIb30BAaHWE T'yMAaHUTAPHOTO TMOTEHIMaga (U3MYECKON HayKH,
OCMBICJIEHHE CBSI3U Pa3BUTHsSI (PU3HUKHU C pa3BUTHEM OOLIECTBA, @ TAKKE C
MHUPOBO33PEHYECKMMU, HPABCTBEHHBIMH U HKOJIOTHYECKUMU IIpOoOIieMaMu.



Hoen npuknaonoit nanpagiennocmu. Kypc puzuku yriyOa€HHOTO
YPOBHSI MPEANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUUYECKUX U
TEXHOJIOTUYECKUX MPWIOKEHUN H3YYEHHBIX TEOpUWA MU 3aKOHOB. llpwu
ATOM paccMaTpPUBAIOTCA Ha YPOBHE OONIMX TPEACTaBICHUN U
COBPEMEHHbBIC TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTUHU.

Hoea 3Ixonozuzayuu  peanuszyercss TOCPEACTBOM  BBEACHUSA
AJIEMEHTOB COJEPKAHUsS, MOCBIIIEHHBIX SKOJOTMYECKUM IpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJOTHUM,
a Takke 00CyX IACHHUS MPOOJIeM PAMOHATBLHOTO MPUPOIONIOIL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHME conepkaHUs TPOrpaMMbl MO (PHU3UKE JODKHO OBITH
MIOCTPOEHO HA NPUHUMUIIAX CUCTEMHO-IEATEIIbHOCTHOrO mnoaxona. s
GbU3MKYA peann3aiusi dTUX MPUHIUIIOB 0a3upyeTcs Ha HMCMIOJIb30BAHUU
CaMOCTOSITEJIbHOTO  JKCIEPUMEHTA KaK [OCTOSSHHO JEHCTBYIOIIETO
dakropa yuebHoro nporecca. s yrayOiaéHHOTO YPOBHS — 3TO CUCTEMA
CaMOCTOATENILHOTO ~ YYEHUYECKOTO  SKCHEPUMEHTa,  BKIIOYAIOIIETO
(pOHTAJIbHBIE YUYEHUUYECKHE OMbBITHl MPU U3yYEHUHM HOBOT'O MaTepuara,
nabopaTopHble pabOThI U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI JBa
crocoba peanu3anuu (U3MUECKOro MpakTUKyma. B mepBom ciydae
MPAaKTUKyM TpoBoauTcs nubo B koHme 10 m 11 kmaccoB, nmubo mocie
MIEPBOTO U BTOPOTO MOJYrOAWMM B KAXJAOM M3 ITUX KiIaccoB. Bropon
Croco0 — 3TO MHTErpalus padoT MPaKTUKyMa B CUCTEMY JIaOOpaTOPHBIX
paboT, KOTOpBIE MPOBOATCS B Mpoliecce U3ydeHus pasnena (tems). [Ipu
3TOM TMOJA paboTaMu TPAKTUKyMa TOHUMAETCS CaMOCTOSTENIbHOE
UCCJIEI0BAHUE, KOTOPOE MPOBOAMTCS IO PYKOBOACTBY CBEPHYTOTO,
00001EHHOTO0 BHJIa O€3 MOIIaroBOi HHCTPYKIIUH.

B mporpamme no ¢usuke cucreMa y4YEHHYECKOTO JKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM MEpPEUHEM.
BriOop TemaTuku sl 5TUX BUJOB YUYCHHUECKHX IMPAKTUYECKUX padoT
OCYIIECTBJISIETCS yYaCTHUKaMU 00pa30BaTEIbLHOTO MPOllecca UCXOJs U3
OCOOEHHOCTEW MMOYypOYHOro IIJIAHUPOBAHUS M OCHAIICHHS KaOuHeTa
¢usuku. [lpm sTomM oOecreunBaeTcs OBJAJIEHUE OOYYaAIOIIUMHUCS
YMEHUSIMU MPOBOJUTH MPSAMBIE U KOCBEHHBIE U3MEPEHUS, UCCICTOBAHUS
3aBUCUMOCTEH (PM3UYECKUX BEIMYMH U MIOCTAHOBKY OIBITOB ITO MTPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbplioe  BHMMaHWE — yAENSIETCA  PEUIEHUIO  pPACUETHBIX U
KaueCTBEHHBIX 3amad. [Ipyu 3ToM 171l pacyE€THBIX 3a7a4 NPUOPUTETOM
SBJISIFOTCSL 3aJ1a4d C SIBHO 3aJaHHON W HESBHO 3aJaHHON (PU3MYeCKOU



MOJIETIbIO,  TIO3BOJISIIOLIME  MPUMEHSATh  HM3yYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HHTETPUPYS
IPUMEHEHUE 3HAHWW U3 pa3HbIX pas3aenoB. /[ KauecTBEHHBIX 3aj]ady
OPUOPUTETOM  SBJIAIOTCS  3a/JaHusi Ha  OObBACHEHUE/TIpe/iCKa3aHue
npoTeKkaHus GU3NUECKUX SIBICHUN U MPOIIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyromue BbIOOpa (U3MYECKOW MOMENTH I CUTYyallud IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k maTepualibHO-
TEXHUYECKOMY OOecCnedeHuro ydeOHOro mpolecca Kype (U3UKU
yIIyONEHHOTO YpOBHS HAa YPOBHE CpEIHEro oO0Imero o0pa3oBaHUs
JIOJDKEH M3y4yaThCsl B YCJIOBUAX IMpeIMeTHOro kabmHera. B kaOunuete
(GU3UKY TODKHO OBITH HEOOXOIMMOE JTabopaTOpHOE O0OpYIOBAHME IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOrpaMMe Mo GU3NKe YICHUUECKUX OTBITOB,
7a00paTOpHBIX paboT U padOT MPAKTUKYMa, a TAKXKE IEMOHCTPALlMOHHOE
o0opynoBaHueE.

JleMoHCTpanmoHHOE 000pynoBaHuEe (POPMHUPYETCS] B COOTBETCTBUU
C MPUHIMIOM MHMHMMAJIBbHOM JOCTATOYHOCTH M oOecredyrBaeT
IIOCTAaHOBKY TEPEUYHUCIECHHBIX B INporpamMme Mo (U3MKE KIHOUEBBIX
JEMOHCTPALMNA JJI1 UCCIIEJOBAHUS M3Y4YaeMbIX SIBJIEHUH M IPOLIECCOB,
OMIOUPUYECKUX U  (YHIAAMEHTAJIbHBIX 3aKOHOB, WX TEXHHUYECKUX
IIPUMEHEHU M.

JIabopaTtopHoe 00OpyIOBaHHE ISl YYEHHUUECKHX HPAKTHYECKUX
pabor Qopmupyercss B BHUIAE TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIByX OOYYaroIIUXCS.
Temaruueckne KOMIUIEKTHI JJA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX
npuOOpOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJE
1 pOBBIX Jab0paTOpU.

OCHOBHBIMHU LEJISIMU HM3y4eHHs (PU3MKU B 0oOlEM 0Opa3oBaHHUH
SABJISFOTCA:

dbopMupoBaHME MHTEpeca U CTPEeMJICHHMs OOydaroIuxcs K
HAy4YHOMY W3yUYCHHUIO TPUPOJIbI, PA3BUTHE MX HWHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CTIOCOOHOCTEI;

pa3BUTHE TIPEIACTABICHWA O HAy4YHOM METOAE TO3HAHUSA U
(GOopMHpPOBAHHUE HCCIEIOBATEILCKOIO OTHOLIEHHS K OKpPY>KaIOIIUM
SIBJICHUSIM;



dbopMHpOBaHHEe HAYyYHOTO MHPOBO33PEHHUS KAaK  pe3ysbTara
M3Y4YCHUS OCHOB CTPOCHHS MaTtepud WU (PyHIaMEHTaJIbHBIX 3aKOHOB
busuKy;

dbopMupoBaHUe yMEHUN OOBSACHATH SBJICHHUS C HCIOJIb30BAHUEM
(M3UYEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O POIW (U3WKU I PA3BUTHSA
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHI;

pa3BUTHE TMPEJCTAaBICHUA O BO3MOXKHBIX cdepax Oyayuiei
poeCCUOHATILHOM JESTENBHOCTH, CBSI3aHHBIX C (PU3UKOM, MTOJTOTOBKA K
TanbHEHIIeMy 00y4ISHHUIO B 9TOM HATPaBIICHUH.

JlocTkeHne 3THX Ieliell 00ecTieunBaeTCsl PEIICHUEM CIIETYIOIINX
3a/iay B MpoIlecce U3y4yeHus Kypca (GU3MKU HA YPOBHE CPEIHETO OOIIETo

00pa3oBaHUs:
MPUOOpETeHNUE CHUCTEMbl 3HaHMK 00 o0mux  (Qu3nUecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpWAX,  BKIOYas  MEXaHUKY,

MOJICKYJSIpHYIO  (DU3HKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (HM3UKY W
AIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUEe YMEHUW TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
oObsiCHeHHsSI (U3UYECKUX SBJICHUM B TPUPOAE U A TNPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 337ad C SIBHO 3aJaHHOU
¢bu3nueckoil Mojenblo, 3aaad, I[OAPA3yMEBAIOLUIMX CAMOCTOATEIBHOE
co3faHue (PU3NYECKOW MOJIENH, aJIeKBATHOM YCJIOBHSM 3a7a4yd, B TOM
YHUCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHUE (PU3MYECKUX OCHOB W  NPUHIUIOB  JACHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHUS HA
OKPYXKAIOILYIO CPENY;

OBJIAJICHUE METOJAMH  CaMOCTOSITEJIBHOTO  IJIJAHUPOBAHUS U
npoBeaeHUsT (PU3NUECKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpIpEeTaluu
uH(pOpMaIuu, ONpeesICHHs] IOCTOBEPHOCTH MOJIYYEeHHOTO pe3yiibTaTa;

CO3[JaHHE  YCIIOBHM  JJIsi  pa3BUTHUS  yYMEHUW  IPOEKTHO-
HCCIIEI0BATENBCKON, TBOPUECKON EATEIbHOCTH;

pa3BuTHE UHTEpeca K chepaMm MpodhecCUOHATBHOU AESTEIbHOCTH,
CBSI3aHHOM C (PU3UKOI.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO yroyOnéHHBIHN
YpOBEHb M3y4eHHs yuyeOHOTo mnpeameTa «Dusuka» Ha ypoBHE CpPEAHETO
oOmiero oOpa3oBaHMsI BBIOMpAETCS OOYYaIOMIUMHUCS, TIAHUPYIOIIUMHU



MPOJIODKEHNE 00Pa30BaHUS MO CHEIHATBHOCTAM (U3UKO-TEXHUIECKOTO
npodus.

Ha uzyuenue pusuku (yriryOosi€HHBIA ypOBEHb) HA YPOBHE CPEIHETO
obmrero oopazoBanusa orBoautcsa 340 vacos: B 10 kiacce — 170 yacoB (5
4yacoB B Hezelno), B 11 kimacce — 170 gacoB (5 yacoB B HEJIEITIO).

[Ipennaraemseiii B mporpamme mo ¢Gu3nKe MepedeHb J1adopaTOPHBIX
U TPaKTHUYECKUX PaOOT SIBIAECTCS PEKOMEHJIOBAHHBIM, YUHUTENb JIEJIacT
BBHIOOp TMpOBENEHUSI J1A0OPATOPHBIX pabOT U OMNBITOB C Yy4&€TOM
WHUBUTyAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. Hayuynblii MeTOJ MO3HAHUS IPUPO/IBI.

®uzuka — ¢yHIaMEHTalIbHAs Hayka o mpupoze. Hayunbiii meron
MO3HAHUS U METObI UCCIIEAOBAHUS (PU3HUECKUX SBJICHUM.

OKCHEpUMEHT H Teopus B IMPOLECCe IMO3HAHMS IPUPOJIBI.
Habmonenue u SKkCriepuMeHT B pusuke.

Cnocobbl  u3MepeHus (GU3HUECKUX BEJIMYMH (AHAJIOTOBBIE W
uQpoBbIe U3MEPUTENIbHbIE TPUOOPHI, KOMIBIOTEPHBIE JTaTYUKOBHIE
CHCTEMBI).

[lorpemHocTn u3MepeHui (pU3MYecKux BeIWUYUH (abCOIIOTHAA U
OTHOCUTEJIbHAS).

MoaenupoBaHue ¢usznyeckux  SBICHUM 17} IIPOLIECCOB
(MaTepuasibHas TO4Ka, a0COJIFOTHO TBEPJIOE TENO, UJCAIbHAS KUIKOCTb,
uaeanbHbId Ta3, TOYEUHbIH 3apsan). ['unore3a. PuU3NUECKUU 3aKOH,
I'PaHULIBI €T0 TPUMEHUMOCTH. PU3nUecKas TEOpus.

Ponp u mecro ¢usuku B (pOpMHUPOBAHUM COBPEMEHHOM HAay4HOMH
KapTHUHBI MUPA, B IPAKTAYECKON IESITENBHOCTH JIFOJEH.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomui,
NPAKmMUKym.

W3mepeHre CUiibl TOKA U HANPSIKEHUS B LIETIH IMOCTOSIHHOIO TOKa
MIPU TIOMOIIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKOMCTBO C LM(poBoil naboparopueir no ¢usuke. [Ipumepsr
U3MepeHusl (PU3WYECKUX BEIWMYMH TIPH  TOMOIINM  KOMITBIOTEPHBIX
JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBMkKeHHE. OTHOCHTEIBHOCT MEXAHUYECKOIO
nBkeHus. CucreMa oTcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BeKTOp MaTepHalbHOM TOYKHM, €ro NPOEKIUH Ha OCH
CUCTEMBI KOOpAUHAT. TpaeKkTopHsl.

[lepememienue, CcKOpocTh (CpeAHsisi  CKOpPOCTb, MIHOBEHHas
CKOPOCTb) U YCKOPEHHE MATEpUaIbHON TOUKH, MX MPOEKIHH Ha OCH
cucTeMBbI KOOpAUHAT. CIIOXKEHUE TEPEMEIIEHAN U CII0KEHUE CKOPOCTEMN.



PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JBHKCHHE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepHAbHOU
TOYKHU OT BPEMEHH U UX TpaduKu.

CBobOosiHOE TazieHne. Y CKOpeHUe CBOOOIHOIO MmajaeHus. JIBrKeHHe
Tena, OPOIIEHHOTO MOJ YIJOM K TOPH30HTY. 3aBHUCHMOCTHh KOOPJAMHAT,
CKOPOCTH ¥ YCKOPEHHS MAaTePUATLHON TOYKH OT BPEMEHHU U MX TPaPUKH.

KpuBonunennoe aswkeHue. [[BHKEHHE MATEPUAIBHOM TOYKH IO
OKpPYKHOCTH. YTJoBas W JHUHEHHass ckopocTb. llepuon u yacrora
oOpamenusi.  LleHTpocTpemurenbHoe  (HOpMajbHOE),  KacaTeabHOE
(TaHreHLMATLHOE) U MOJHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue  yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB, LICMHbIE, IIECTEPEHYATHIE U PEMEHHbIE
nepeaadu, CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenp cucTteMbl  OTCYETA, WILTIOCTpAlUs KUHEMATHYECKUX
XapaKTePUCTUK JBUKCHHUS.

CriocoObl uccie10BaHUsl IBIXKCHHM.

Nnnmroctpanus mpelenbHOro Mnepexoia U M3MEPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIIEHHOT0 M0/ YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

HamnpapieHue CKOpocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHHE MyTeW, TPACKTOPHUM, CKOPOCTEH IBHXKEHUS OJHOIO H
TOTO K€ TeJla B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

N3ydyeHne HEPAaBHOMEPHOIO [ABHKEHHUS C LEJIbI0 ONPEHCIICHUS
MT'HOBEHHOW CKOPOCTH.

N3mepeHne yckopeHUsi NpH NPSIMOJIMHENHOM pPaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTH  MOYyTH  OT  BpPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBUKEHUH.

W3mepenue yckopeHHs CBOOOAHOrO MajaeHUs (PEKOMEHIOBAHO
MCII0JIb30BaHKeE ITU(POBOIL TabopaTopun).



N3ydenune nBmxeHus Tea, OpOIIeHHOTo ropu3oHTaisHo. [IpoBepka
TUIIOTE3bl O MOPSMOW  MPOMOPUAOHAIBHOM  3aBUCHUMOCTH  MEXKIY
JAJIbHOCTBIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO TeJA.

N3yyeHne nBWKEHUSA Tena IO OKPYKHOCTU C IIOCTOSHHOM I10
MOJTIYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TMEPHOJa OOpAIlEHHS KOHUYECKOTO
MAasITHHKA OT €0 MapaMeTPOB.

Tema 2. /lunamuxa.

IlepBpii 3akoH HproroHa. HHepuuanpHblE CUCTEMBI OTCYETA.
[IprHmmn  otHOcuTenbHOCTM [anmmnes. HewnepuuanbHble CHCTEMBI
oTcuéTa (ornpeaesacHue, IpuMephbI).

Macca tena. Cuna. [IpyHuun cynepno3uimu Cuil.

Bropoii 3akoH HproToHa 1151 MaTepranbHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 1UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBUBAICHTHOCTh IPaBUTALIMOHHOM
Y NHEPTHOM MAaCCBI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMaJCHUSI OT
BBICOTHI HaJl TTOBEPXHOCTBHIO IUIAHETHI M OT reorpauyecKod MIHUPOTHI.
JIBuokeHue HeOeCHBIX TeNM W UX CIyTHUKOB. 3akoHbl Kermnepa. IlepBas
KOCMHUYECKAsI CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec tena, nBuxymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenuwe. Cuna TpEHHsI CKOJNBXKEHUS U CUia
Tpenuss mokos. Koaddurmument tpenus. Cuia CONpOTHUBICHUS TPU
IBW)KEHUM Tejla B KUJKOCTA WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
MOIIUITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue ABMKEHUS TN B MHEPUHUAIBHBIX U HEMHEPIIUAIbHBIX
CHUCTEMAax OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX NIWIMHIPOB WM MIAPOB PAa3HOM MacChl C
OJMHAKOBBIM YCKOPEHUEM OTHOCUTEJIIbHO HEWHEPLMUAIBHOU CHUCTEMBI
OTCYETA.



CpaBHEHUE PABHOJCUCTBYIOUIECH IPUIIOKEHHBIX K TEIy CHI C
MPOU3BEACHNEM MACChI TeJla Ha €ro YCKOPEHUE B UHEPIIMATBHOM CuCTEME
OTCYETA.

PaBeHCTBO CcHII, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune mace 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBLEME U MAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUIT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckui IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

N3mepenne paBHONEUCTBYIONICH CWJI MpU JABUKEHUM Opycka IO
HAKJIOHHOU IJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JIBIKEHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUX B
MIpY>KUHE U PE3UHOBOM 00pasiie, OT Ux JAehopMaIlii.

N3ydyenne OBUKEHUS CHUCTEMBI  TEJ, CBSA3AHHBIX  HUTHIO,
MEPEKUHYTOM uepe3 JETKuit OJI0K.

W3smepenne kodpdumeHTa TpeHUs MO BEIUYUHE YIJIIOBOTO
koa¢pumenta 3aBucumMoctu Frp(N).

UccnenoBanue nBMKEHUS Opycka IO HAKJIOHHOW TUIOCKOCTU C
MepEeMEHHBIM KO3 (HUIIUEHTOM TPEHHUS.

N3ydenue ABUKEHUS Tpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAoe Teno. IlocTtymaTtenbHOe MW BpallaTeIbHOE
IBIKEHUE TBEPAOrO Teiaa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAILCHUS.
[Ineyo cunbl. CrioxkeHne CWIl, TPUIOKEHHBIX K TBEpHoMy Temy. LleHTp
TSDKECTH Tea.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
KPOHIITEWH, CTPOUTENBHBIN KpaH, peréTyaTbie KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckun  sxcnepumenm, nabdopamopnvlie  padomoi,
NPAKMUKYM.



HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TENA, UMEIOILIETO OCh
BpaIlICHHUSI.

KoHcTpyrnpoBaHye KpOHIITEMHOB U PACUET CUIT YIIPYTOCTH.

N3ydenne yCTOMYMBOCTU TBEPAOrO TENA, WMEIONIETO IUIOMAdb
OMOPBL

Tema 4. 3axonvt coxpanenusn ¢ MexaHuxe.

Nmnynbe maTepuaabHOM TOYKHM, CHCTEMbl MaTEpPUAIbHBIX TOUEK.
IlenTp Macc cHCTEMBI MaT€pUABHBIX TOYEK. Teopema O JABUKEHHUU
LIEHTpa Macc.

NmMnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

MoMeHT wuMIlyibca MartepuaibHO Touku. IIpencraBienue o
COXpPaHEHUU MOMEHTA UMIYJIbCA B IEHTPAIbHBIX MOJISX.

PaGora cunapl Ha MaaoM W HAa KOHEYHOM [E€pPEMEICHUHU.
['padmyeckoe npeacTaBneHne padOTHI CUIIBL.

MOILHOCTD CUJIBI.

Kunernueckass »sHepruss MarepuaibHOW Touku. Teopema 00
M3MEHEHUHU KUHETUYECKOM SHEPTUU MaTEPUATIbHON TOUKH.

[ToTeHnMaNbHBIE U HEMOTCHIHAIbHBIE CHiIbl. [loTeHIManbHas
sHeprus. [loTeHunanbHas sHeprus ynpyro AeOpMUpPOBAHHON MPY>KUHBI.
[ToreHunanbHass >HEPrUst Teiaa B OJAHOPOAHOM T'PAaBUTALMOHHOM IIOJIE.
[ToreHumanbHass >HEPrUsl Tela B TPABUTAMOHHOM IIOJIE OJHOPOJHOIO
mapa (BHYTpU M BHE Iiapa). Bropas kocMuueckasi CKOpoCTb. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBsi3b  pabOThl  HEMOTEHIMAJIBHBIX CWJI €  HM3MEHEHHEM
MEXaHHYECKON SHEPIUU CUCTEMBI TE. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuMu.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm misi uaeanbHOM >KUAKOCTH Kak CIIEICTBUE
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
JBIDKCHUE PAaKeT, BOJOMET, KONEP, MPYKUHHBIM MUCTONET, THMPOCKOI,
¢urypHoe KaTaHue Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

N3mepeHne MOIHOCTY CHJIBI.



N3meHeHune 3Hepruu Telia npy COBEPIICHUH PaOOTHI.

B3anmubie npeBpamieHuss KHHETUYECKON U TOTEHIMAIBbHON YHEPI U
MIpU AEHUCTBUU HA TEJIO CHUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NPU CBOOOTHOM MaJICHUH.

Yuenuueckui IKCcnepumenm, nadopamopnvie  padomol,
NPAKMUKYM.

N3mepenune umiynbca Tena no TOpMO3HOMY MYTH.

WN3mepenne cuiibl TATU, CKOPOCTH MOJCIU BJICKTPOMOOWIS H
MOIIHOCTH CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

Hccnenosanune COXpaHEHUS HUMITYJIbCa npu yIpyrom
B3aUMO/ICHCTBUMU.

N3mMepeHrne KHHETUYECKOM SHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTECHIHUAIbHON SHEPrUu MPYKUHBI C
paboTOM CUIIBI TPEHHS.

Onpenenenre pabOTHl CHUIBI TPEHHUS TPH JABWKCHUH Teia II0
HAKJIOHHOU IJIOCKOCTH.

Pazgen 3. MosexkyasipHas Gu3uKa 4 TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT MEOPUU.

OCHOBHBIE  TIOJOXEHUSI  MOJIEKYJSIPHO-KUHETUYECKON  TEOPHUU
(MKT), ux onsiTHOE 000ocHOBanue. J{uddys3usa. bpoyHoBCKoOe BUKEHUE.
XapakTep ABWKEHHS W B3aWMOJICHCTBUS YacTHI] BellecTBa. Mopenu
CTPOGHHUS Ta30B, KUAKOCTEH W TBEPABIX TeN U OOBSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE J3TUX Mojeler. Macca u pasMepbl MOJNEKYJ
(atomoB). KonnuectBo BemectBa. [loctosiHaas ABorajpo.

TeroBoe paBHOBecue. TemriepaTypa U CrOCOObl €€ HU3MEPEHHUS.
[IIxana remneparyp Llenscus.

Mojenp uaeanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKONW TEOPHM:
YaCTHUIIbl Ta3a JIBXKYTCSI XAaOTHUYECKHM W HE B3aUMOJECUCTBYIOT JIPyT C
IPYTOM.

['a30oBple  3aKOHBL YpaBHeHUue MenneneeBa—Knanelipona.
AGcomoTHas Temrieparypa (mkana temmnepatyp KenbBuHa). 3akoH
JaneToHa. M30mponecchl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemlecTa. ['paduueckoe mnpeacTaBiIeHUE HM30NPOLIECCOB: H30TEPMA,
n30x0pa, n306apa.

CBsi3p MEXIy [aBICHUEM U CpPEJHEW KUHETUYECKON HSHEprueu
MOCTYNATEIbHOIO TEIJIOBOIO JBMXKEHHSI MOJIEKYJ WJACAIBHOTO Ta3a



(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU MICATBHOTO
rasa).

CBsi3b a0CONIOTHOM Temmeparypbl TEPMOAMHAMUYECKON CHUCTEMBI
CO CpeIHEH KHWHETUYECKOM SHEpPrued NOCTYNaTeIbHOIO TEIJIOBOIO
JIBMOKECHUS €€ YacTHULI.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
TEpMOMETP, OapOMETp, MOTyUCHHE HAHOMATEPHAIOB.

Hemoncmpayuu.

Mopenu IBUAKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABHKCHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust sxuIKoCTEH.

Mogens onsita llTepHa.

[IputskeHrE MOJIEKYII.

Mopaenu KpUCTAIIINYECKUX PEIETOK.

Habmonenue u ncciaenoBaHue H30MpoIeCcCOB.

Yuenuueckuit ~ sxcnepumenm,  nadopamopuvie  padomui,
HPAKMUKYM.

HccnenoBanue mnponecca YCTaHOBJIEHUS TEIJIOBOIO PAaBHOBECHS
IIPH TEIIO0OOMEHE MEXKy ropsiued U XOJI0IHON BOIOH.

N3yuenue MU30TEPMHUYECKOTO nmporecca (pEKOMEHI0BaHO
UCII0JIb30BaHKe ITU(POBOIL TabopaTopun).

N3ydenune n30X0pHOro mnporuecca.

Nzydenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbl.

Tepmonunamuueckast (T[l) cucrema. 3ajgaHue BHENIHUX YCIOBHIMA
JUISl TEPMOJMHAMUYECKOU CUCTEMbI. BHEITHUE U BHYTPEHHUE MMapaMETPhI.
[lapameTpsl TEPMOJMHAMHYECKOW CHCTEMbl KAaK CpEJIHHE 3HAYCHUS
BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoanHamMuku. CaMonponu3BOIbHAS PENTAKCALIS
TEPMOJIMHAMHYECKON CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TEpPMOJAMHAMUKE — CUCTEMA YPABHEHHM:
ypaBHeHuE MenaeneeBa—KianeipoHa M BBIpaKEHUE U1 BHYTPECHHEU
SHEPruu. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIH: HU3KAsd KOHUEHTPALHUs
YacTHll, BBICOKHE TeMIepaTypbl. BeipaxkeHue Ajisi BHYyTPEHHEN >HEPTrUH
OJIHOATOMHOTO HJI€aJIbHOTO Ia3a.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.



DOnemeHTapHas paboTa B TepMoauHaMuKe. Brruncienne paboThl 1o
rpaduKy mpoiiecca Ha pV-auarpaMmme.

Temnmonepenaua kak crnoco0 H3MEHEHHUs] BHYTPEHHEW HHEPrUU
TEPMOJUHAMHYECKON cuUcTeMbl Oe3 coBeplieHus padorel. Konpekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KommmuectBo temnorel. Tenno€MKocTh Tena. Y IenpHass U MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maliepa. YenbpHas TEIIIOTa
CropaHusi TomjMBa. Pacyér KoJM4YecTBa TEIUIOTHI NPHU TEIUIONEpenaye.
[Tonsarue 006 aguabaTHOM IpoIiecce.

IlepBblii  3aKOH  TEpMOAMHAMHMKH. BHYTpeHHss  dHeprus.
KonnuecTtBo TemnoTsl u paboTa Kak MeEpbl W3MEHEHHUS BHYTpPEHHEH
SHEPIrUU TEPMOJINHAMHYECKONW CHCTEMBI.

Bropoil 3aKOH TEpMOAMHAMUKHM I PAaBHOBECHBIX IPOLIECCOB:
4yepe3 3aJaHHOE PABHOBECHOE COCTOSTHUE TEPMOJIMHAMHUYECKON CHCTEMBI
MIPOXOJINT SIUHCTBECHHAS annadaTa. AOCOTIOTHAS TeMITepaTypa.

BTopo#i 3akOH TEpMOJIVWHAMHUKH i1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXKHO IepefaTrh TEIUIOTYy OT Oojiee XOJIOAHOro Tena K Oolee
Harperomy Oe3 kommeHcanuu (Knaysuyc). HeoGpatumocTs mpupoHbIX
IIPOLIECCOB.

[Tpunuune! nectus TerwioBsix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

OKOJIOTHYECKHE aCIIEKThl MCIOJIb30BAHMS TEIUIOBBIX JIBUTATENEH.
TeruioBoe 3arps3HEHNE OKPYKAIOLIEH CPEIbI.

TexHuyeckue  yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
XOJIOJWIbHUK, KOHAUIIMOHED, TU3EIbHBI U KapOIOPaTOPHBIN JBUTATENH,
napoBass TypOWHa, TMOJYYEHUE CBEPXHU3KUX TEMIIeparyp, yTHIH3alUs
«TEIUIOBBIX» OTXOJ0B C HCIOJIb30BAHUEM TEILUIOBOTO HACOCA, YTUIN3ALIHS
OMOOpPraHMYECKOTO  TOIUIMBA  JUIS  BBIPA0OTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsbl IpU a1nadaTHYECKOM paCUIMPEHUU.

Bo3znymHoe oruuso.

CpaBHEHHE yAENbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl ”3BMEHEHMS] BHYTPEHHEW SHEPTHH.

HccnenoBanue aquadbaTHOTo npoiiecca.

KoMIbroTepHBIE MOJIENIN TEIUIOBBIX IBUTATEIEH.

Yuenuueckuit ~ sxcnepumenm,  nadopamopuvie  padomui,
NPAKMUKym.



N3mepenne yaenbHON TENI0EMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BELIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3yuenue B3aMMOCBSI3H SHEPruun MEKMOJIEKYJIIPHOTO
B3aUMO/ICUCTBUS U TEMIEPATYPHI KUTICHUS HKUJTKOCTEH.

Tema 3. Azpecammnuvie cocmoanus eeuwgecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KOHACHcamus. licmapeHue W KUIICHUE.
VY nenbHas TemioTa napooopa3oBaHusl.

HaceollieHHbIE U HEHACKIIIEHHBIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTh
IJOTHOCTH W JIaBJICHUS HACBIIIEHHOTO I1apa OT TeMIepaTyphbl, HX
HE3aBUCUMOCTh OT OO0BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTH
TeMIEepaTypbl KUIEHUS OT AABJIEHUS B )KUIAKOCTH.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIa>KHOCTb.

Teépnoe teno. Kpucramnuueckue u amop@Hsbie Tena. AHU30TPOIHS
CBOMCTB KpHUCTaLIOB. [1naBneHne u kpuctamuzaius. Y aejibHasi TeIrioTa
riasnenus. CyOmumarus.

Hedbopmanuu TBEpAOro Ttena. Pactsxenue u cxkarue. CaBur.
Monyns FOura. Ilpenen ynpyrux aegopmariuii.

TeroBoe pacimupeHue >KUAKOCTEH M TBEPIBIX Tesl, 00BEMHOE U
JUHEHHOE pacIIMpeHre. AHTaPMOHHM3M TEIUIOBBIX KOJI€OaHWN YaCTHIL
BEIIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS Tell (Ha Ka4YeCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEpPTUM B (Pa30BbIX MEPEXOIAX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[loBepxHocTHOe HaTsmKeHue. KoapumumeHT moBEepXHOCTHOTO
HaTspkeHus. KanwuiapHele siBieHus. JlaBiaeHue 1o HMCKPUBIEHHOM
MMOBEPXHOCTHIO )kuaAKocTU. @opmyna Jlamnaca.

TexHuYeCcKre yCTpPOMCTBA U TEXHOJIOTMYECKHUE MPOIECCHI: KUIKUE
KPHUCTaJLIbI, COBPEMEHHbBIE MATEPUAIIBI.

Hemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenue. Kurnienue npu noHM>XKEHHOM 1aBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMnBITHI C MBUIBHBIMY TUIEHKAMM.

CwmauuBaHue.

Kanunnspasie siBeHus.

Mopenn HEeHbIOTOHOBCKOM YKUJIKOCTH.



CnocoObl U3MEPEHUS BIIAXKHOCTHU.

HccnenoBanne HarpeBaHuss W IUIABJIICHHUS KPHUCTAJUIMYECKOTO
BEILIECTBA.

Bunbr nedopmariuii.

Hab6nronenune manbix nedopmartuii.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomol,
NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCIapEHUSI JKUIKOCTEH.

N3mepenne yAeIbHON TEII0THI IUIABJICHHUS JIbA.

N3ydeHune CBOMCTB HACBIILICHHBIX ITAPOB.

N3mepenue abCOMOTHOM BIAKHOCTHM BO3AYyXa M OILIEHKA MAaccChl
[IapOB B [IOMEILIEHUU.

N3mepenue ko3 uieHnTa NoBepXHOCTHOTO HATSKEHHUSL.

N3mepenne moayns FOHra.

HccnenoBanune 3aBUCHMOCTH JeOpMallii Pe3NHOBOTO 00pasia oT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoanHamMuKaA.

Tema 1. Inekmpuueckoe noie.

OnexTpusanys Tea U €€ MpOSBICHUS. JIEKTpUYECKUi 3apsn. [[Ba
BHUJIa  DJIEKTpUYECKHX  3apsAfaoB. [IpoBOJHMKM, JUANEKTPUKA U
ITOYTIPOBOJHUKHU.  DJIEMEHTAPHBIM  JJEKTPUYECKUMU  3apsAld. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiaa.

B3aumopeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero neucTere Ha 3JIEKTPUUIECKHE 3aPSAbI.

Hanpsoxénnocts anexkrpuyeckoro mnoss. [IpoOnsiid 3apsan. JluHum
HaIpPsOKEHHOCTH  dJIEKTPUYECKOTO Toyis. OIHOPOJHOE 3JIEKTPUYECKOE
IoJIE.

[loTeHIMaNnbHOCTD ~ DJIEKTPOCTATUYECKOrO0  MOisA.  Pa3HOCTh
MOTEHIMANIOB U HampspkeHue. lloTeHumanbHas »sHeprus 3apsjga B
ANEKTPOCTaTUYECKOM moJie. [loTeHmmanm 3JIeKTpOCTaTUYECKOro IOJ.
CBs3p  HANpPsHKEHHOCTH TOJM W Pa3HOCTH  NOTEHLHMAIOB  JUIA
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHUMI CyNepO3ULIMH SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMEpHO 3apsHKEHHOUN Chephl.
[Tone paBHOMEpPHO 3apsLKEHHOro o 00bEMy miapa. [lose paBHOMEpHO
3apsHKEHHON 0€CKOHEUHOM MIockoCcTH. KapTuHbl TMHUN HANps>)KEHHOCTH
ATHUX IOJEN U SKBUIIOTEHIIUAIBHBIX ITIOBEPXHOCTEM.



[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS
3apsI0B.

JIMDIIEKTPUKU B DJIIEKTPOCTATUUYECKOM Toje. Jludnekrpudeckas
[IPOHULIAEMOCTh BEILIECTBA.

Konpencarop. DneKTpOEMKOCTh KOHJIEHCATOPA. IJIEKTPOEMKOCTh
ITOCKOTO KOHAEHCATOPA.

[TapamnenbHOE coeauHEHWE KOHJEHCATOpOoB. llocnemoBarensHoe
COEIMHEHNE KOHJECHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBKEHHE 3apsHKEHHOW YacTUUBI B OJIHOPOJHOM AJIECKTPUUYECKOM
ToJje.

TexHuueckue yCTpOMCTBA U TEXHOJIOTHUYECKUE  IPOLIECCHI:
AJIEKTPOCKOIL, JJIEKTPOMETP, AJIEKTPOCTATUUECKAsl 3aluTa, 3a3€MIICHUE
AIIEKTPOINIPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSAKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsSKEHHBIX IUIACTHH.

Mopensb anekTpoctatuueckoro reueparopa (Bau ge I'paada).

[IpOBOIHUKH B DIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO U IEUCTBUE KOHJECHCATOPA IOCTOSIHHOW U IIEPEMEHHOMU
EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJEHcaTtopa OT
IUIONIA IUIACTUH, PACCTOSIHUA MEXIYy HUMH W JUAJICKTPUUECKOU
IIPOHUILIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCAaTopa.

3apsika ¥ paspsaka KOHJICHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIT.

HabGnronenue npeBpalieHus: SHEpruu 3apsHKeHHOTO KOHJIEHCATOpa B
SHEPTUIO U3TYUYECHUS CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COJACPKAIIECH KOHIEHCATOP.

Pacnipenenenrie  pa3sHOCTH MOTEHIMANIOB  (HANpPSKEHUsI) TIPH
[IOCJIEI0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

Hccnenosanue paspsiaa KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmMpuyecKuii mox.



Cuna Toxka. [TocTOsSTHHBIN TOK.

VYcnoBusi CymiecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Hanpsixkenune U u DJ1C &.

3akoH OMa [J1s1 y4acTKa LeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COIMPOTUBIICHUS
OJIHOPOJHOTO TMPOBOAHUKA OT €ro JJWHBI U IUIOMIAIU IONEPEYHOTO
ceuyeHusd. Y IeJIbHOE COMTPOTURJICHUE BEIIECTRA.

[TocnenoBarenbHOE, TMapauieNibHOE, CMEIIAHHOE COEIMHEHUE
MPOBOAHUKOB. Pacy€T pa3BeTBIEHHBIX 3JeKTpuueckux 1eneu. [IpaBuia
Kupxroda.

Pabota sanextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOUIHOCT ~ BJIEKTPUYECKOrO0  TOKa. TemoBas  MOIIHOCT,
BBIJICJISIEMAs] HA PE3UCTOPE.

OJIC 1 BHYTpEHHEE CONpPOTUBIICHHWE MCTOYHMKA TOKa. 3akoH Oma
JUIsl TIOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1ienu. MONTHOCTh MCTOYHHUKA
Toka. KopoTkoe 3ambikanue.

KonpencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, CUETUUK JIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHue cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanne 3aBUCMMOCTHA CHJIbI TOKa OT HANPSDKEHUS IS
pE3UCTOpA, JaMIIbl HAKAJIMBAaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBJICHUS MUWIMHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOIIaAN MOMEPEYHOr0 CEUCHUSI U MaTepuara.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKa OT COINPOTUBICHUS TPHU
MMOCTOSIHHOM HANPSIKEHUU.

[Ipsamoe nzmepenune D/IC. KopoTkoe 3aMbIkaHHE TAIIBBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

Crnioco6bl coenuHeHust ICTOYHUKOB Toka, DJIC Gartapeil.

UccnenoBanne  pa3HOCTH  MOTEHLUHAIOB  MEXAY  IOJIOCAMU
HMCTOYHUKA TOKA OT CHJIbI TOKA B IIEMN.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

HccnenoBanne CMEMAaHHOTO COEIMHEHUSI PEUCTOPOB.

N3mepenue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAMPSHKEHUS JJIS1 JTaMITbl
HaKaJIMBaHMUSL.



VYBenuuenue npeaesia u3MepeHus ammnepmerpa (BoabTMeTpa).

Nsmepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUSI NICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ]C ranbBaHHUYECKOTO 3JIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHUH.

HccnepoBanne  pa3HOCTH  NOTEHUHMAIOB  MEXAY  IOJIOCAMHU
HMCTOYHUKA TOKA OT CHJIbI TOKA B IICIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toku 6 pa3nuuHsix cpeoax.

DJNeKTpUYeCKasi MPOBOJMMOCTb PA3JIMUHBIX BEIIECTB. DJICKTPOHHAS
MPOBOAUMOCTh TBEPJIBIX META/NIOB. 3aBUCUMOCTH  CONPOTHUBIICHUS
METAJJIOB OT TemImepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBomuuku. COOCTBEHHass W TPUMECHAs MPOBOAUMOCTD
moIynpoBoAHUKOB. (CBolicTBa p—n-nepexona. llomynpoBogHuKOBBIE
prOOpHI.

ONEKTPUYECKUM TOK B  JJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAS
qUccolranus. JNeKTpoau3. 3akoHbl Dapajes 115 ANEKTPOIHN3a.

OneKkTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIA  H
HECAMOCTOSITENIbHBIN  pa3psifl. Pas3nuuHble THUIBI CaMOCTOSITEIILHOIO
paspsaa. Momuus. [1na3ma.

TexHuyeckue  ycTpoWCTBA W MPAKTUYECKOE  MNPUMEHEHHE:
razopasps/Hble JIAMIIHI, ANEKTPOHHO-JIy4YeBast TpyOKa,
MOJIYITPOBOJTHUKOBBIC ~ MPUOOPBL:  TUOA, TpaH3UCTOp, (oroamon,
CBETOJIMOJ], TajdbBaHUKa, padUHUPOBAHUE MEIM, BBIIJIABKA aTOMUHUA,
AIEKTPOHHAsI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCThH COIIPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOIUTOB.

3akoHsbI 25ekTposin3a Papajes.

NckpoBoil pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHeHHE POBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTH JAUO/IA.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

Hab6nronenue snekrponusa.

N3mepenue 3apsiga OTHOBAICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH COINMPOTUBIICHUS TEPMOPEZUCTOPA OT
TEMITIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYeCKUuil NPAKTUKYM.

Croco06bl m3MepeHusT (PU3NYECKHX BEIMYHH C HCIOJIh30BAHHEM
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIHHBIX MTPHUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCUTEIIbHBIE MOTIPEIIHOCTU
u3MepeHnit pusnyeckux BeanurH. OLeHKa TPaHuUIl TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAaHNN 3aBUCUMOCTEN
(U3UYECKUX BEITWYWH, MPOBEPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOD W3
paboT, ONHWCaHHBIX B TEMAaTHUYECKUX pazfenax «YUeHUYECKUM
AKCIIEPUMEHT, J1a00paTOpHbIE PA0OTHI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yriayonaéHHoro ypoBHs B 10 kimacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SIBICHUE, HAy4dHbIN (akT, Tumnoresa, ¢puznueckas
BEJIMYMHA, 3aKOH, T€OpHUsi, HAOIIO/IEHNE, PKCIIEPUMEHT, MOJCIIUPOBAHUE,
MOJI€NIb, H3MEPEHUE, IMOTPEIIHOCTA HU3MEPEHUN, HW3MEPUTEIbHbIC
npubopsl, nudposas madbopaTopusl.

Mamemamuxka: pelieHUe CHUCTEMbl ypaBHEeHUU. JIuHeHas
¢bynkuus, mapabona, runepbonra, wuX TpaduKM U CBOICTBA.
Tpuronomerpruueckue (QyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA
OCH KOOpJIMHAT, CJI0KEHUE BEKTOPOB.

buonozcua: mexanndeckoe NBUKEHUE B )KUBOU mipupoe, nuddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HCHHE
OKPYXKAIOMIEeH Cpebl, YTUIW3alus OHOOPTaHWMYECKOTO TOTUIMBA IS
BBIPAOOTKH «TEIJIOBOM» U DJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE
U KalWUISPHBIE SIBJICHUSA B MPUPOJE, DIEKTPUUECKUE SIBICHUS B KUBOU
MIPUPOJIE.

Xumuna: THUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M
MOJIEKYJ, ~ MOJIb ~ BENIECTBA,  MOJISIpHAasg  Macca,  MOJYy4YECHUE
HAaHOMAaTEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEN U ra30B,
KUJKHUE KpUCTAJLIIBI, AJIEKTPUYECKUE CBOWCTBA METAaJIOB,
AIEKTPOJINTHYECKAS JTCCOLMALINS, rajbBaHHKa, AIEKTPOHHAS
MHKPOCKOTIHS.



T'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocusa: mnpeoOpa3oBaHUE [BWXKEHHM C HMCHOJb30BAaHUEM
MEXaHU3MOB, YUET CYXOr0 M KUIKOIO TPEHHsI B TEXHUKE, CTaTUYECKUE
KOHCTPYKUUHU (KPOHIITEWH, peléTdyarble KOHCTPYKIIUH), UCIIOIb30BaHUE
3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOM, BOJOMET U
ApyTHE), IBUTATENh BHYTPEHHETO CrOpaHMs, apoBasi TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTMH TOJYyYEHHs COBPEMEHHBIX
MaTepuaJioB, B TOM YHCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOIWH,
AIIEKTPOCTATUYECKAS 3aIlNTA, 3a3eMJICHUE 3JIEKTPONIPUOOPOB,
ra3opaspsAHbIE JAMIIbL, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. DiaekTpoanHamMuKaA.

Tema 4. Maznummnoe noe.

B3anmoneiicTBrE MOCTOAHHBIX MATHUTOB U MIPOBOJAHUKOB C TOKOM.
MaruntHoe none. Bekrop wmarauTHOM — MHAyKUuu.  [IpuHnmn
CyIEPIIO3ULIMI MArHUTHBIX MOJIEN. JINHUM MarHUTHON UHIYKIIUU.

MaruuTtHoe TMojie MPOBOJAHMKA C TOKOM (MPSMOTO IMPOBOJHUKA,
KaTYIIKUA U KPyroBOro BUTka). OnbIT Jpcreaa.

Cuia Amniepa, e€ HarpaBJI€HUE U MOJTYJTb.

Cuina JlopeHna, e€ HanpaBJIeHUE U MOIYJIb. J|BH)KEHHE 3apsKEHHON
YacCTHUIIbl B OJHOPOJHOM MarHuTHOM moJje. PaGota cuisl Jlopenna.

MaruutHoe mosie B BeniectBe. {DeppOMAarHeTHKW, mMapa- U
IMaMarHEeTHKU.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
MPUMEHEHUE TOCTOSHHBIX MArHUTOB, JJEKTPOMArHWTOB, TECTEp-
MYJIBTHMETD, SJEKTPOABUTATENs SKOOM, YCKOPHTENH >SJIEMEHTapPHBIX
YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUA WHAYKIUM MArHUTHOTO TIOJISE TIOJIOCOBOTO U
MOJKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

Kaptuna n1vHUN MarHMTHOW WHIYKIHWHU TOJIA JJIMHHOTO IMPSIMOTO
MIPOBOAHUKA M 3AMKHYTOT'0 KOJIBLIEBOTO TPOBOJAHUKA, KATYIIIKU C TOKOM.

B3anmoneiicTBrE 1BYX TPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

Hab6nronenue nBmkeHus my4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.



[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaKmuKym.

HccnegoBaHre MarHUTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanmne cBOWCTB (eppOMarHeTUKOB.

HccnenoBanue NeWCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE M3MEPEHUS CHUJIBI
Awmrepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBneHue  PIEKTPOMAarHWTHOM  mHAyKuuu. IloTok  BekTopa
MarHuTHOM wMHAyKIMH. OJIC MHAYKIMH. 3aKOH 3JIEKTPOMATHUTHOMN
nHaykuun @apanes. Buxpesoe anexkrpuueckoe noie. Toku Dyko.

OJIC wWHAYKIMH B TPOBOJHMKE, ABWXKYIIEMCS B OJHOPOJHOM
MarHuTHOM IIOJI€.

IIpasuno Jlenua.

NupykTtuBHOCTE. KaTylika WHIYKTUBHOCTM B LENU ITOCTOSIHHOTO
ToKa. ABnenne camonaykunu. J/1C caMOMHIyKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE IOJIE.

TexHuueckue  ycTpoWcTBa M TEXHOJIOTMYECKHE  MPOLECCHI:
WHIYKIMOHHAs [€4Yb, COJICHOWJ, 3allMTa OT AJIEKTPU3alUMU TeNl MpHU
JBUKEHUU B MArHUTHOM T10JI€ 3€MJIH.

Hemoncmpayuu.

HabGutoieHue siBineHus 31eKTpOMarHuTHOM WHYKITUH.

Uccnenoanne 3aBucumoctn OJIC  HMHAYKIIMM OT CKOPOCTH
M3MEHEHUS! MAarHUTHOTO MOTOKA.

IIpasuno Jlenua.

[Tagenne MaruuTa B altoMUHUEBOM (MEHON) TpyOe.

SIBneHne cCaMOMHIYKIIMH.

Uccnenoanne 3aBucumoctd IJIC camMOMHAYKIHMH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B LEIH.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaKmuKym.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIINH.

Onpenenenre MHAYKIUN BUXPEBOTO MAarHUTHOTO TOJISL.



HccnepoBanue sIBICHUS CAMOUHIYKLIMH.

CO6opka Mo/ieTH 3TIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea 5. KoJsiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUSI.

['apmonnyeckue konebanus. KuHemaTuueckoe W JHMHAMHUYECKOE
OTIMCAHUE. DHEPreTUuIecKoe OTMCAHUE (3axoH COXpaHEHUS
MEXaHWYEeCKON  »Hepruu).  BbIBOA  JAMHAMHYECKOTO  OMHCAHUS
rapMOHUYECKUX KOJICOAHUN M3 UX IHEPreTUYECKOTO U KUHEMATHYECKOTO
ONHCaHUS.

Avmmtyna u ¢daza konebanwmii. CBsI3b aMIUTUTYABI KOJICOAHUI
MCXOJIHOM BEJIMYMHBI C aMIUIUTYJaMUd KoJjieOaHUuN €€ CKOpOCTH U
YCKOPEHHS.

[leppuon wm wactora KoneOGanuii. Ilepuon MaybIX CBOOOJHBIX
Koje0aHui MaTeMaTuueckoro MasiTHuKa. [leproa cBoGOIHBIX KoeOaHuit
MPY>KUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux kojieOaHUsAX. BeIHYX)JIeHHBIE KOJeOaHUSI.
Pe3zonanc. Pe3onaHcHass kpuBas. BrusHMe 3aTyXxaHusi Ha BHJ
PE30HAHCHOM KPUBOIl. ABTOKOJIEOAHUSI.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
METPOHOM, Yachl, KA4eJIl, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTeIHHOTO JIBHKCHHUS.

Habmoienne He3aBUCUMOCTH MEpHOJia MajbIx KojeOaHui rpy3a Ha
HUTU OT aMIUTATY/IbI.

UccnenoBanue 3aryxarouux KoJjeOaHW W 3aBUCHUMOCTH Mepuoja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanmne konebanuii rpy3a Ha MAaCCUBHOW MPYXKHUHE C LETBIO
(dbopMHUpOBaHUS TPEICTABICHUNH OO0 HWICaTBLHOW MOJAETH MPYKHHHOTO
MasiITHUKA.

3aK0H COXPAHEHMS SHEPTUH MPU KOJICOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPaKmuKym.

N3mepenne mnepuoja CBOOOJIHBIX KOJIEOAHWW HUTSAHOTO H
MPY>KUHHOTO MasITHUKOB.



W3ydenne 3aKOHOB JBIDKEHHUS Tella B X0/€ KojeOaHui Ha yIpyrom
MO/IBECE.

N3yuyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUM B IPYKUHHOM MAsSITHUKE.

HccnenoBanune yoObIBaHUS aMIUTHTY/AbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanme BBIHYKISHHBIX KOJTCOAHHI.

Tema 2. InekmpomacHummnuple KO1€0AHUA.

Konebarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbBIE
KojeOaHusl B UJeaIbHOM KojebarenbHOM KOHType. @opmyna TomcoHa.
CBsi3b aMIUTUTYJIBI 3apsjia KOHAEHcAaTopa C aMIUIMTYJ0M CUJIbl TOKa B
KoJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUH B UJI€aTbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxamue 3JeKTPOMarHUTHbIE KoJjeOaHusA. BbIHYXIEeHHbIE
AJIEKTPOMAarHuTHBIE KOJIeOaHusl.

[lepeMeHHBII TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JNEUCTBYIONIEE 3HAYEHHWE CUJIbI TOKAa M HANpsDKEHUS HpPH Pa3IMYHON
(dbopMe 3aBUCHMOCTH NIEPEMEHHOIO TOKAa OT BPEMEHH.

CHuHycOMIQIBHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIAEHCAaTop H
KAaTylIKa WHIYKTUBHOCTH B LIENM CUHYCOHUJIAJIBHOIO NEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsKEHUN.

Uneanbubiii  Tpanchopmarop. IIpousBojactBo, mnepemadya U
NOTpeOICHUE IEKTPUUECKON SJHEPTUH.

OKOJIOTHYECKHE PHUCKH IpU  [POU3BOJACTBE 3AJIEKTPOIHEPIHHU.
KynpTypa ncnonb3oBaHus 3JIEKTPOIHEPTHH B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
ANIEKTPUYECKUN 3BOHOK, TEHEpaTop IEPEMEHHOTO TOKa, JIMHUHU
AJIEKTpoIIepeaay.

Hemoncmpauuu.

CBOOOTHBIC JIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJIEOAHUM OT UHAYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcumiorpaMMbl 3J1EKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTop HE3aTyXarOMIMX JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopeinb 31eKTPOMarHuTHOTO TeHepaTopa.

BriHyXeHHbIE CUHYCOMIaIbHbIE KOJIEOaHUsL.

Pe3uctop, KaTymka HWHIYKTUBHOCTM M KOHJEHCAaTOp B LENH
IIEPEMEHHOTO TOKa.



Pe3onanc mpum mocienoBaTENTbHOM — COEAMHEHUU  PE3UCTOPA,
KaTyIIKX UHAYKTUBHOCTH Y KOHAEHCATOPA.

Y CcTpoiicTBO M MPUHITUI IEUCTBUS TpaHcpopMmaTopa.

Mojienb JIMHUY 3JEKTPOIEPENAYU.

Yuenuueckui IKCcnepumenm, nadopamopnvie  padomol,
NPAKMUKYM.

Nzyuenune Tparncdopmaropa.

HUccnenoBanne nepeMEHHOIO TOKa 4Yepe3  IOCIEI0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

Ha6nronenue 351eKTpoMarHiTHOTO pEe30HAHCA.

Uccnenoanne paboOThl MCTOYHUKOB CBETAa B IIEMH MEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHDbI.

Mexanuyeckue  BOJIHBL,  YCJIOBHUS ~ MX  pacHpOCTPaHEHHUS.
[lorepeynple ©W  HPOAOIBHBIE  BOJIHBL Ileppon,  ckOpPOCTH
pacnpocTpaHeHHsT W JJIMHA BOJHBL (CBOWCTBA MEXAaHUYECKUX BOJIH:
OTpakeHue, MpeloMIIeHHEe, UHTephEepeHIUS U TUPPAKITHUSL.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bwicota Tona. TemOp
3BYyKa.

[IlymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIbI.

DIIEKTPOMArHUTHBIC BOJIHBL. YcnoBus W3JIy4YECHUSA
JJIEKTPOMArHUTHBIX  BOJH. DB3auMHas oOpueHTauuss BEKTOPOB B
AJIEKTPOMArHUTHOU BOJIHE.

CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJisipu3anysi, HHTepdepeHnns u Tudpakius.

[ITkaa 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUMNBI paIUOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
MY3BIKUIbHBIE HWHCTPYMEHTBI, pajap, paJIuONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neus, ynpTpa3ByKoBas AMArHOCTHKA B TEXHUKE
Y MEAULIUHE.

Jlemoncmpayuu.

OOpa3oBaHue M PACHpPOCTPAHEHUE IOMEPEUHBIX W MPOOIBHBIX
BOJIH.

Kone6momeecs Teo Kak UCTOYHUK 3BYyKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.



Ha6nronenue oTpakeHUs ¥ MPETOMIICHHS] MEXaHHYECKHUX BOJTH.
Hab6nronenue natepdepennnm u 1udpakiuy MEXaHHIECKUX BOJTH.
AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGnrogenue CBsI3W TPOMKOCTH 3BYKa W BBICOTBI TOHA C
aAMIUIUTYI0M U 4aCTOTOM KOJIEOAHMIA.

HUccnenoBanne CBOMCTB AJIEKTPOMArHMTHBIX BOJIH: OTPaKCHUE,
npesioMJIeHUE, MoJsipu3anus, Tudpakiys, UHTepdepeHIus.

Oo6HapyxeHue nHGPAKPaCHOTO U YIbTPahUOIETOBOIO U3ITYUCHHI.

Yuenuueckui IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnopocTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHEHOE pAacCIPOCTPAaHEHHE CBETA B OJHOPOJHOW Cpene.
JIyu cBetra. ToyeuyHbIli HCTOYHUK CBETA.

OtpaxeHue cBera. 3akoHbl OTpaxkeHus cBeta. llocTpoenue
n300pakeHuit B riiockoM 3epkaine. Cepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MpeJIOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokaszarenib npenomiieHus. OTHOCUTEIBHBIN MOKa3aTelb MPEIOMIICHUS.
ITocTOSIHCTBO YACTOTHI CBETA U COOTHOIIEHHUE JJIMH BOJH IIPU MEPEXOJIE
MOHOXPOMATHYECKOI'O0 CBETA YEpEe3 T'PAHMILYy pa3zeiia JIBYX ONTHYECKHUX
cpen.

Xop nyueit B mpusMme. Jucnepeust cBeta. ClI0KHBIA cocTaB 0eoro
cBeta. [IBer.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpeAenbHBII yroa MOJTHOrO
BHYTPEHHETO OTPAKCHMUSI.

CoOuparomiue U pacceuBaronue JuH3bl. ToHkas nuH3a. DoKycHOE
PACCTOSIHUE M ONTHYECKasi CUJjla TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUS TOHKOM cdepuyeckod JMH3BI OT €€ TEeOMETpUu U
OTHOCHUTEIBHOTO MOKA3aTeNs MPEIOMICHUSI.

@opmyJsia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

XoJa jyda, TpOIIEAIIEro JIMH3Y MOJl MPOU3BOJIBHBIM YIJIOM K €&
rJIaBHOM ontuueckoil ocu. [loctpoeHue n3o0pakeHUl TOUKKM U OTpe3Ka
MPSIMOIT B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTtuyeckue mnpubopsl. Paspemaromas crnocoOHOCTh. ['na3z kak
ONTHYECKAsI CUCTEMA.



[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. UuTepdepenumss  cBera.  KorepeHTHbIe
WMCTOYHHUKHU. YCJIOBHUS HaOMIOJCHUS MaKCUMyMOB U MHHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX KOI€PEHTHBIX HCTOYHHKOB.
[Tpumeps! k1accu4ecKux HHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus  cBera.  [udpakuuvionHas  pemérka.  YcClOBHE
HaOIIOAEHUS TIaBHBIX MAaKCUMYMOB IPH NAJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha JUPPAKIIUOHHYIO PELIETKY.

[Tonsipusanus ceera.

TexHH4ecKkre YCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: OYKH,
Jyma, TepucKor, (oTtoammapar, MUKPOCKON, MPOEKIIMOHHBIN ammapar,
IIPOCBETJICHUE ONTHUKH, BOJJIOKOHHAs ONTHKA, TUPPAKIUOHHAS PEILETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeoMIICHHs CBETA.

HaGmronenne MmOMHOTO  BHYTPEHHETO  OTpakeHUs. Mojens
CBETOBOJIA.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanue cBOMCTB M300paK€HU B JTMH3AX.

Monenn MUKpOCcKomna, TEJIECKONa.

Habmronenune natepdepeHnu cBera.

HabutoieHue 1BETOB TOHKUX MIIEHOK.

Hab6nronenue nudpaximum ceera.

N3yuenue auppakinOHHON PEIETKH.

Hab6monenue nudpakiinoHHOro CHEKTpa.

Habntonienue nucnepcun cBera.

Habmonenue monsipusamnuu cBera.

[IpumeHeHrne  MONASAPOMIOB [  HM3YYEHHUS]  MEXaHUYECKUX
HAMPSKECHUMN.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
HPAKMUKYM.

N3mepeHne nokasaress npeaoMiIeHUs CTEKIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PACcCTOSIHUSI OT BELIECTBA
(Ha mpuMepe KUAKUX JTUH3).

N3mepenue pOKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tonydyenne n300pakxeHus B CUCTEME U3 TUIOCKOTO 3€pKaJla U JINH3bI.

[Tomydenue n300pakxeHus B CUCTEME U3 IBYX JIUH3.



KoncTpyrpoBaHue TeIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxium, nHTEpPEpeHIINH U TTOJSIPU3AIIN CBETA.

N3ydenne mnonspusaluu CBETa, OTPAXKEHHOIO OT IOBEPXHOCTH
TUAJIEKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3JIYYEHUS Ha IBYX IIEIX.

Hab6nronenune nucrepcun.

Ha6nronenue n uccnenoBanue AUQPPAKIIMOHHOTO CIICKTpA.

N3mepeHne IIuHbI CBETOBOW BOJIHBI.

[Tonydyenue crekTpa U3JIy4eHUs CBETOAMOAA TP  ITOMOIIU
IUQPPAKIIMOHHON PEIIETKH.

Pasznes 6. OcHOBBI cIeAJIBbHON TEOPUU OTHOCUTEJIbHOCTH.

['paHuupl NPUMEHUMOCTH KJIacCHUECKOM MexaHukHu. llocTynaTsel
CIEHHAIBHOM TEOPUU OTHOCUTEIBbHOCTH.

[TIpocTpaHCTBEHHO-BPEMEHHOM WHTEPBAJL [IpeoOpazoBanus
Jlopenua. YcnoBrue npuaMHHOCTH. OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3aMe/JIeHne BpEMEHU U COKpAIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C YHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIBI.
DHeprusi MoKosl.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CITYTHUKOBBIC MPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

VY4eHnueckuit IKCIepuMEHT, J1abopaTopHbIe PaObOThI, MPAKTUKYM.

Onpenenenrve UMIYJbca U DHEPTUU PEISTUBUCTCKUX dYacTHIll (10
dboTorpadusaM TPEKOB 3apsHKCHHBIX YACTHIl B MATHUTHOM TIOJIE).

Paznen 7. KanToBas pusuka.

Tema 1. Kopnyckynapno-6011060ii oyaiusm.

PaBHOBecHOE TemoBoe u3MyueHHUe (U3NydeHHe aOCOIIOTHO
y&pHoro Tena). 3akoH cmenieHusa Buna. ['unotesa [lnanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®dotoadpdexr. Ombitel A. I'. CroneroBa. 3akoHbl (orodrddekra.
VYpaBuenue OitHmreitna ans  poroaddexra. «KpacHas rpaHuia»
dhororddexra.

JlaBineHue cBeTa (B YaCTHOCTH, JaBJICHHWE CBETa Ha aOCOIIOTHO
MOTJIOMIAOIIYI0 U a0COIIOTHO OTPaXKAIOIIYI0 MOBEPXHOCTH). OnbIThl I1.
H. JleGenena.

BonHoBeie cBoricTBa yactull. Bosabl ge bpows. [[nvHa BOJIHBL 1€
bpoitnss u pasmepsl 007acTH JIOKAIHM3alMUA JABWKYIIECHCS YaCTHIIBL.



Kopnyckymsipao-BonHOBOM — ayanu3Mm. Judpakuus 5S1EKTpOHOB Ha
KpUCTaJUIaX.

Cneunduka  u3MepeHudd B MuKpomupe.  COOTHOIICHHUS
Heonpenenéunocteit ['eiizendepra.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CHEKTpOMETp, (QoTodIeMEHT, (OTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI,
CoOJIHEUHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oT03(]hHeKT HAa yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3aKk0HOB BHEITHETO GoTodPeKTa.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS MTOIYITPOBOIHUKOB OT
OCBELIEHHOCTH.

Ceeroauopn.

Conneunas Gatapest.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKmMuKym.

Hccnenosanue poropesucropa.

N3mepenne moctossHHOW IlnaHka Ha OCHOBE HCCIIEIOBAHUS
dhororddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA 4YE€pe3 CBETOIUOA OT
HaIpsHKCHUS.

Tema 2. Dusuxka amoma.

OnBbITHI IO UCCIIEIOBAHUIO CTPOCHHS atoMa. l[lnanerapHas monenb
atoma Pezepdopna.

[Toctynatet bopa. W3nyuenune wu morniomieHue (GOTOHOB TIPH
IIEPEXOE aTOMa C OJHOI'O YPOBHS SHEPIUH Ha IPYToM.

Buapl ciektpoB. CieKTp ypOBHEN S3HEPTUH ATOMA BOJAOPO/A.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHue cBeTa. Jlasep.

TexHuyeckrue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
CHEKTpaIbHBIM aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopaa.

HaGnronenue TMHEHYAThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenue JIMHbI BOJHBI Ja3€PHOTO U3Ty4YECHUS.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaAKmMuKym.

Hab6nronenue muHEHYaTOTro CrieKTpa.



HccnenoBanue CIEKTpa pa3peKeHHOTO aTOMapHOro BOJIOPOJA H
U3MEpEeHHe MocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0PA U INEMEHMAPHBIX YACMUY,

Hyknonnass mozens siapa ['eiizenOepra—MBanenko. 3apsn snpa.
MaccoBoe uuncio sapa. M30Torsl.

PannoaktuBHOCTh. Ajb(a-pacnag. DJIEKTPOHHBIA U MO3UTPOHHBIN
oeta-pacnaz. ["'amMmma-usmydeHue.

3aKOH pAJMOAKTHBHOIO pacnajna. PaavoakTHBHBIE W30TOINBI B
npupone.  CBOHCTBa  HMOHUBHMPYIOUIETO  M3JIy4eHMs.  BuusHue
PaAMOAKTUBHOCTHU HA )KMBbIE OPraHU3Mbl. ECTEeCTBEHHBIN (POH U3ITyUEHUS.
Jlo3umeTpus.

OHeprus cBsi3U HYKJIOHOB B sipe. fnepHble cuibl. JledekT mMacchl
anpa.

AnepHble peakuuu. /[leneHue u CUHTE3 saep. SIaepHbIE PeakTOpBI.
[IpoGyiembl ympaBisieMOro TEPMOSJIEPHOIO CHHTE3a. JKOJIOTHYECKUE
ACIEKTHI Pa3BUTHUSA AJIEPHON SHEPTETHKHU.

Mertonsl peructpanuu 1 UCCIEIOBAaHUS SJIEMEHTAPHBIX YACTHIL.

@yH/IaMEHTANIBHBIE  B3aWUMOJECHCTBUA. baprnoHBl, ME30HBI H
nentoHsl. IIpencrasnenne o CranpmaptHOl Mozenu. KBapk-riarooHHas
MOJEIb aJPOHOB.

®usuka 3a npeaenamu CrangapTHOM Mojend. TémHas marepus U
TEMHAas1 SHEPTUSL.

EnuHcTBO M3nyeckoil KapTUHBI MUpa.

TexHn4yeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHL: TO3UMETD,
Kamepa BHIIbCOHA, AIEpHBIA PEAKTOP, TEPMOSIACPHBIA PEAKTOP, ATOMHAs
6omM0a, MarHUTHO-pE30HAHCHAsI TOMOTpadus.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanne  pajvoakTUBHOTO (poHA €  HUCHOJIB30BAaHUEM
JO3UMETpA.

N3ydenue noriaouieHust 0eTa-4yacTUl] ATFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPOPU3MKH.

Otansl pa3BATHS aCTPOHOMMHM. lIpukiiamHoe 1 MUPOBO33PEHUYECKOE
3HayeHUue acTpoHomMuH. [IpuMEeHMMOCTP 3aKOHOB  (U3UKH IS
OOBSICHEHUS! IPUPObI KOCMUYECKIX OOBEKTOB.



Metonn! ACTPOHOMHYECKUX  MCCIECAOBAHUMU. CoBpeMeHHbIE
ONTHYECKHE TEJIECKOTIBI, PaIOTENECKOIIBI, BHeaTMoc]epHas
aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Bes3nus, sipkue 3BE3ABI, IUIAHETHI, UX
BUIMMOE JIBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHua u
3BE3 .

3BE3 I, Uux OCHOBHBIE XapaKTEPUCTHUKH. Juarpamma
«CIEKTpaJIbHbIN KJIacc — CBETUMOCTD. 3BE3 LI TJIaBHOM
ITOCJIEA0BATEIBHOCTU. 3aBUCHUMOCTh «MAacCca — CBETUMOCTB» I 3BE3]
[JJABHOM  MOCJIENOBATEIbHOCTH.  BHYTpeHHee  CTpoeHHEe  3BE3J.
CoBpemeHHbIE TPEACTABIECHUS O MPOUCXO0XKACHUU U 3Botonnu CoHua u
3BE3/1. DTaIbl )KU3HU 3BE3]L.

Mueunsiii [lyte — nHama [‘amaktuka. IlonoxkeHue w JBUKEHUE
Conmnna B lamaktmke. Tunmbl ramakTuk. PaguorasakTiku W KBas3apsbl.
UEpHbIe IbIPHI B SAPAX TAITAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pa3beranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmtonenuss 3BE€31HOrO HeOa HEBOOPYXKEHHBIM TIJIA30M  C
WCIIOJB30BAaHUEM KOMIIBIOTEPHBIX MPWJIOKEHUM JUISI  ONPEIEIICHUS
MOJIOKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOTO NOIIYIIAPHS U IPKUE 3BE3/IBIL.

Hab6nronenust B teneckorn JIyHbl, TIaHET, TYMAaHHOCTEH U 3BE3HBIX
CKOIUICHHM.

PDu3nYecKUuil NPaKTUKYM.

Cnocobbl u3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM
AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH
u3MepeHuil pusudecknx BeananH. OIeHKa TPaHUI] TOTPEITHOCTEH.

IIpoBenneHrEe KOCBEHHBIX U3MEPEHUM, UCCIENO0BAHNNA 3aBUCUMOCTEN
(bU3MYEeCKUX BEITUYMH, MPOBEpKa MPEUIOKEHHBIX TUMOTE3 (BBIOOD U3
paboT, OMHCAHHBIX B TEMATHYECKUX pazjeniax «YUYeHUYeCKUuu
AKCIIEPUMEHT, JTa00paTOpPHBIE PAOOTHI, MPAKTUKYM)).

O0o001marniee noBTOpeHue.



OO6o00menne W cucTeMaTH3alUsl COJAEPXKaHUSA pasleioB  Kypca
«Mexanukay, «MonekyasapHas ~ Qu3MKa U TEPMOAMHAMHUKAY,
«QnekrponuHamuka», «Konebanust u BonHb, «OCHOBBI ClELUAIBLHON
TEOpUU  OTHOCUTENbHOCTHY», «KBaHTOBasgs ¢usuka», «DIEeMEHTbI
ACTPOHOMUHU U aCTPOUZUKI.

Ponb ¢u3vku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOMH,
COLIMAJILHON U ATHYECKOH chepax AesITeIbHOCTH YeI0BeKa, POIb U MECTO
GU3MKM M acCTPOHOMHHM B COBPEMEHHOW HayuyHOH KapTUHE MHUpa,
3HaYEHUE OIUCATEIbHON, CHCTEMAaTU3UPYIOIIEl, OOBSCHUTEIBHON W
MPOTHOCTUYECKONW (YHKIMN (U3HMUECKONH Teopuu, poiib (U3HUECKOM
TeOpuu B (POPMUPOBAHUU MPECTABICHUN O (HU3MUECKON KapTUHE MHPA,
MeCTO (PU3MYECKOM KapTUHbI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriaybnénHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMM MaTeMaTHKH, OMOJIOTMH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHBIE C U3YHEHUEM MEM 0006
HAY4YHO20 NO3HAHUA: SBJICHHUE, Hay4HbI (akT, rumnoresa, pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOIEHNE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJENIb, M3MEpPEHUE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTEIIbHbBIE
puoopsL, MdpoBas 1adbopaTopusi.

Mamemamuka: penieHue CUCTEMBI YpaBHEHUM.
Tpuronomerpuyeckne QyHKUUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC,
OCHOBHOE€ TPUTOHOMETPUUECKOE TOKIECTBO. BEKTOPBI M UX MPOEKIMHU Ha
OCH KOOpAMHAT, CJOKEHHE BEKTOPOB. IIpoM3BOAHBIE 3IEMEHTApHBIX
¢ynkiuil. [Ipu3Haku nmogoOusi TPEeyrolbHUKOB, ONPEAEICHUE IIoUIaan
IJI0CKUX uryp u oobEma Tel.

buonocun: snextpuueckue SBICHUS B OKMBOM  NPUPOJIE,
Kosie0aTeNbHbIE IBMKEHUS B )KUBOM MPUPOJIE, SKOJIOTHUYECKUE PUCKU TTPU
IIPOU3BOJACTBE  3JIEKTPOIHEPIHMH,  JIJIEKTPOMATHUTHOE  3arps3HEHUE
OKPYXXAIOIE Cpefpl, YIbTPAa3ByKOBas JHAarHOCTMKAa B MEIUIMHE,
ONTHYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOM pEIETKH,
CIEKTpaJIbHBIN aHAIU3.

TI'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX Py,
dboTochEMKa 3eMHOI TOBEPXHOCTH, ceiicMorpad.



Texnonozus: IIPUMEHEHUE MOCTOSTHHBIX MarHuTOB,
ANEKTPOMATHUTOB, 3JEKTPOJABHUIareNb SKoOW, TeHepaTop NEPEMEHHOIrOo
TOKa, MHAYKIIMOHHAs II€4b, JIMHUM JIEKTPOIIepeaay, 3JEKTPOJABUTATED,
pajap, paauoNpuEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIBTPa3BYKOBasl JMATHOCTHKA B TEXHUKE, INPOCKIMOHHBIM anmnapar,
BOJIOKOHHAsl OITHKA, COJIHEYHas Oarapesi, CIIyTHHUKOBBIC NPUEMHHKH,
AJIEpHAsl JHEPIrEeTHKA U DKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEAHEI'O OBLIEI'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS y4eOHOro IpeaMera
«Du3nKa» TOIKHBI OTPAKaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIINXCs
PYKOBOJICTBOBATHCS C(POPMUPOBAHHOW BHYTPEHHEW MO3ULUEN JTUYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX OpPHUEHTAllMH, IO3UTUBHBIX BHYTPEHHUX
yOexaeHuH, COOTBETCTBYIOIIMX TpaJAULIMOHHBIM LEHHOCTSIM
POCCHUHCKOTO OOIIECTBa, pPACHIMPEHHE >KU3HEHHOTO OIbITa W OTbITa
NEATEIBHOCTH B MPOLECCE pealr3alyyd OCHOBHBIX HAIlpPaBJICHHUU
BOCITUTATEIbHOU E€ATEIbHOCTH, B TOM YUCIIE B YACTU:
rPaKAAHCKOI0 BOCIIUTAHMA:

e c(hOpPMHUPOBAHHOCTH T'PAKIAHCKOM MO3UIMHM OOYUaIOLIErocs: Kak

aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIIECTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUUECKUX
U JIEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTH B HHTEpecax
IPaKJAHCKOIO OOIIEeCTBa, Y4acTBOBAaTb B CaMOYIIPABIECHUU B
00pa3oBaTeabHON OpraHu3aluu;

e YMEHHME B3aMMOJECHCTBOBATb C COLMAJIBHBIMA WHCTUTYTAMH B
COOTBETCTBUM C UX PYHKUMSIMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K T'YyMaHUTapHOW U BOJIOHTEPCKOM JAEATENBHOCTH.

NATPHUOTHYECKOI0 BOCIIMTAHUA:

e c(hopMHUPOBAaHHOCTh POCCHUUCKOW TPaXKTAHCKON HIACHTUYHOCTH,
MMaTpUOTU3MA;

e [ICHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM,
JOCTMKEHUSIM POCCUHCKHUX YUY€HBIX B 00JacT (QU3UKH U
TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e Cc(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATUUYECKOTO
IIOBEJICHMUS,;

e CIOCOOHOCTh OLEHMBATh CUTYallMI0O M INPUHHUMATh OCO3HAHHbIE
pelieHus, OpUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IESITENBHOCTH YUYEHOTO;



e OCO3HAaHHE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOMYMBOTO
Oymyero.

3CTETHYECKOr0 BOCTIMTAHHUS:

e OCTETHYECKOE OTHOLIECHHE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3HUECKON HAYKE.

TPYAOBOr0 BOCTIMTAHUS:

e HWHTEpPEC K  pasnuyHbiM  cepaM  mpodecCHOHATBHON
JESTeIbHOCTH, B TOM YHUCIIE€ CBA3AHHBIM C (PU3UKON M TEXHUKOH,
YMEHHE COBEpILATh OCO3HAHHBIN BhIOOp Oyayuied nmpodeccuu u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TIIAHBI,

e TOTOBHOCTBH M CTIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPA30BAHHIO
B 007acTH (PU3MKHU HA MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHHUSA:

e Cc(OPMHUPOBAHHOCTh SKOJOTMYECKOW KYJbTYphl, OCO3HaHUE
r7100aTbHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM;

e IUIAHUPOBAHME M OCYIIECTBICHUE JACHUCTBUM B OKPYXKAIOIIEH
Cpele Ha OCHOBE 3HaHMs Leled YCTONYMBOIO pa3BUTHS
4eJI0BEUECTBA;

e pacuIupeHue OIbITa JeSTEIIbHOCTH HKOJIOTUYECKOM
HAIPaBIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH MO (PU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e Cc(hOpPMHUPOBAHHOCTP  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

e OCO3HAHHME IICHHOCTH HAy4HOH JEeSTEIbHOCTH, TOTOBHOCTH B
nporecce u3ydeHUs: (U3UKH OCYHIECTBIATH MPOCKTHYIO U
HCCIIEIOBATENCKYIO JAESTEIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Bba3oBble Jioruyeckue aeiicTBUS:
e CaMOCTOSITENBHO (POPMYIMPOBATH U AKTyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENeNATh UMM JEeATEIbHOCTH, 3a/aBaTh IapaMerpbl U
KPUTEPUU UX JTOCTHKEHUS;
e BBISBISITH 3aKOHOMEPHOCTH u MPOTUBOPEUUS B
paccMaTpuBaeMbIX (U3HUYECKUX SIBICHUSAX;



pa3pabarbIBaTh IUIAH PEHICHHWS MPOOIEMBbI ¢ y4ETOM aHaM3a
UMEIOIUXCS MaTEPHATLHBIX M HEMaTEPHAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE
pe3ynbTaTOB  IEJsIM,  OLIGHWBAaTh  PUCKUA  TIOCJIEICTBUI
JCATCIILHOCTH,

KOOPJMHUPOBATh M BBHITIOJHATH PadOTy B YCIOBHUSX PEATbHOTO,
BHUPTYaJIbHOTO U KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBYSI;
pa3BUBAaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUN KXU3HEHHBIX
npoOJem.

ba3oBble ucciiegoBaTe/IbCKHe JeiiCTBUS:

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KIIFOUEBBIMU MOHITUAMU H
MeToaMH (PU3NYECKON HAYKU;

BJIQJICTh HABbIKAMHU Y4€OHO-UCCIIEIOBATEIHLCKOW U TMPOECKTHOM
AeSTeIbHOCTY B o0jacTM  (U3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY INOHMCKY METOAOB PEIICHHS
3ama4  (U3NYECKOTO COJEp)KaHUs, MPUMEHEHHUIO pPAa3INYHBIX
METO/0B ITIO3HAHUS;

BJIAJICTh BUJIAMU JIESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluy, MNpeoOpa3oBaHUID M MPUMEHEHHIO B
pa3IMYHBIX Y4YEOHBIX CHUTYallUsiX, B TOM YHCIIC TPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBHKH;

BBIABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSA3UM U AKTyaJIM3UPOBATH
3a/1a4y, BbIIBUTATh TUIOTE3Yy €€ PEIICHUs], HAXOIUTh aPIYMEHTHI
JUISL OKA3aTeNbCTBA CBOMX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl
Y KPUTEPUH PEILICHUS;

aHaIM3UpPOBaTh IOJIYYEHHbIE B XOJAE€ pEIICHHUS  3aJladu
pe3yabTaThl, KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTb ®W  (OpPMYyIUpOBaTh  COOCTBEHHBIC  3aJadyd B
0o0pa30BaTEeNbHON NIEATENBHOCTH, B TOM YHCIE IPU HU3YUCHUH
bu3uKY;

JlaBaTh OILICHKY HOBBIM CHUTYyaIlUsIM, OLIEHUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTh 3HAHUS M0 (PU3UKE B MPAKTUIECKYIO 00JIACTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIE UJECH, MPEAJIaraTb OPUTHHAIbHBIE TOAXOIbI U
peLIeHUS;



CTaBUTh NPOOJEMBI M 3aJaud, JOIMYCKAIOIIHNE albTEPHATUBHbBIC
pELIEHHUS.

Pabora c nnpopmanueii:

BJIQJICTh HABBIKAMHM TOJydeHUs HHPOpMaMK (U3HUIECKOTO
coepKaHUsI W3 MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIATh  TOWCK,  aHajgW3,  CHCTEMaTH3aIuio U
WHTEpIpeTannio WHOOPMAIIMU  PA3IUYHBIX BUIOB U (HOpM
MIPEICTABJICHHUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

HCIIONIb30BATh cpencTBa UH(OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJOTHH B PEIICHHH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33J1ay ¢ COOJIIOICHUEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH OE€30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, TPAaBOBBIX M OSTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACpKAHUS B Pa3THIHBIX
dbopmarax ¢ yd4€ToM Ha3Ha4YeHHs HMHPOpPMALMU U IIEJIEBOU
ayJIUTOPHUH, BBHIOMpas ONTUMAIIbHYI0 (OpMYy MpE/CTaBICHUSA U
BU3YyaJIU3aIlIH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

OCYIIECTBIISATH OOIIEHHE HAa YpOoKaxX (DU3MKU U BO BHEYPOUHOM
NEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM  KOHQUIMKTHBIX CHUTyalud U
CMSATYaTh KOH(JIUKTHI,

pPa3sBEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3pEHHS C
WCIIOJIb30BaHUEM S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHJIHOH H
WHANBUIYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBHIA C YIETOM
OOIINX UHTEPECOB M BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJIEKTHBA,;
IIPUHUMATB LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh U
KOOPAUHUPOBATh JEUCTBUA M0 €€ JOCTHKEHUIO: COCTAaBIATH
IUIAaH JIEWCTBUM, paCHpENensaTh poOJM C YYETOM MHEHHU
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacCTHUKA
KOMaH/ bl B OOIIMI pe3ysbTaT MO pa3pabOTaAHHBIM KPUTEPUSIM;
IpejjlaraTb HOBBIE TIPOEKTHI, OLICHUBAaTh HJEU C IO3HUIHH
HOBH3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATL IMO3UTHBHOC CTPATCIHYCCKOC ITIOBCACHUC B
Pa3IMYHBIX CUTyalusX, IMPOABIATH TBOPUYCCTBO U B006pa)KeHI/I€,
OBITh HMHHUIIMAaTUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanmusi:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENBHYIO ACSATEIBHOCTD
B 00J1aCTH (U3UKH U aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI, CTABUTH
U popMyIUpOBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOAITENIBHO COCTAaBJIATh IUIAH PELICHUS pPAcyE€THBIX U
KaueCTBEHHBIX 3aJa4, TUIAH BBITIOJHEHUS MPAKTHUYECKONH pabOThHI
C y4€TOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
[IPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciiupsaTh paMKM y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JeNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBAaThH €ro, OpaTh Ha
ce0sl OTBETCTBEHHOCTh 32 PEILLICHUE;

OLICHHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULIMN B
o0nactu (U3KKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30oBaTeNbHBIHI
Y KYJbTYPHBIN YPOBEHb.

CaMOKOHTpOHb, IMOIHMOHAJIbLHBbIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBHI B
JEeSATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;
BJIQ/IETh HABBIKAMHU MO3HABATEIHHOU PEIICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUH M MBICIUTENBHBIX IPOLIECCOB, HX
pPE3yNbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pEeQIEKCUH JI1 OLEHKU CHUTyalluH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLEHUBATH PUCKU U CBOEBPEMEHHO NPUHHUMATh PEIICHHUS
10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI M apryMEHTBl JpPYTMX I[Py aHAIU3E
PE3YNbTATOB JI€ATEIbHOCTH;

MIPUHUMATh ce0sl, MTOHUMAsl CBOM HETOCTATK! U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTBl JpPYTMX I[Py aHAIU3E
PE3yNbTATOB JEATEIBHOCTH;

IpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIUOKH.



B nmpouecce AOCTHXKEHUS JIMYHOCTHBIX PE3YyJbTaTOB  OCBOEHUS
MporpaMMbl 10 (PU3HMKE JJIsl YPOBHSI CpPeAHEro oOIiero oopa3oBaHus y
OoOy4aroluXcsi  COBEPLIEHCTBYETCS  SMOLMOHAJIBHBIM  HMHTEIJIEKT,
npearnoiararoii ¢cOpMUPOBAHHOCTB!

e CAaMOCO3HAHHMS, BKIIOYAIOMIETO CIOCOOHOCTh MOHHUMATh CBOE
AMOIIMOHAJIBHOE COCTOSIHME, BHUAECTh HAIPaBICHUS Pa3BUTHS
CcOOCTBEHHOW AMOIIMOHAIIBHOM C(ephl, OBITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE
INPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJAECHHUE, CIOCOOHOCTh
aJanTUPOBAThCS K 3MOLMOHAIBHBIM WU3MEHEHHUSIM U MPOSBISATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAllMM, BKJIIOYAKOUIEH  CTPEMJIIEHHE K
JOCTWKEHHIO LEIM M YyCHeXy, ONTHUMHU3M, HHHUIMATHUBHOCTD,
YMEHUE JEMCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

e OMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTH OHUMATh
SMOIIMOHAJIBHOE COCTOSIHME JIPYTUX, YYWUTBIBaTb €ro mpH
OCYIIECTBJICHUN OOILEHUS, CHOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

e COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBATh
OTHOIICHUS C JPYTUMH JIOABMH, 3a00TUTHCS, TMPOSBIATH
MHTEPEC U pa3periaTb KOH(IUKTHI.

I[MPEAMETHBIE PE3VJIbTATDBI

K koHumy oOyuenuss B 10 Knacce TpeIMETHbIE pe3yJbTaThl Ha
yrIyONn€HHOM YpOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy
oOy4Jaronuxcsi yMEHUM:

e TMOHUMATHh POJb (U3UKH B DKOHOMHUYECKOW, TEXHOJOTHYECKOH,
HKOJIOTMYECKOM, COLIMATILHON U ATUYECKON chepax NesTeIbHOCTH
YesloBeKa, pojib U MECTO (PU3UKM B COBPEMEHHOW HAay4HOH
KapTUHE MUpa, 3HAYCHHE ONMCATEJIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM M TMPOTHOCTUYECKOW (YHKIUK (U3HIECKOM
TEOPUU — MEXaHHUKH, MOJIEKYJISIPHON (DM3HKU U TEPMOIUHAMUKHY,
poiib (hU3MUECKOM TEopuu B (POPMHUPOBAHUU IPEICTABICHUM O
(bu3nyecKoil KapTUHE MUPA;

e pa3iMyaTh YCJIOBUS MPUMEHUMOCTH MOAENeH (PU3NYECKUX TENl U
MpoIeccoB  (SIBJIIGHWI): MHEpIMaldbHAsg CHUCTEMa OTCU€Ta,



abCoMIOTHO TBEp0E TEJO, MarepuanbHas TOYKa,
PaBHOYCKOPEHHOE ABW)XEHHE, CBOOOJHOE MajeHue, abCONIOTHO
ynpyras jaepopmanusi, aOCOJIOTHO yHpyroe U aOCOJIFOTHO
HEYNpPYroe CTOJKHOBEHMS, MOJEIIN Ta3a, KUIKOCTU U TBEPAOIO
(KpUCTAIIMYECKOr0) Teja, WACaNbHBIM Ta3, TOYEYHBIN 3apsi,
OJIHOPOJIHOE 3JIEKTPUUYECKOE TIOJIE;

pasnuyaTh yciaoBUS (TpaHUIBI, 00JIaCTH) MPUMEHUMOCTH
(¢u3NyecKnx  3aKOHOB, IOHMMAaTh  BCEOOIIMH  XapakrTep
(yHIaMEHTabHBIX 3aKOHOB U OFPAHUYEHHOCTH HCIIOJIb30BAHMUS
YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH MEXaHHYECKHE TIPOIECCHl H
SIBJICHMSI, UCIIOJIb3YSI OCHOBHBIE ITOJIOKEHUS U 3aKOHBI MEXaHUKHU
(OTHOCUTEIBHOCTh ~ MEXaHUYECKOIO  JIBUKECHHS,  (OPMYJIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JABW)KEHHUsS, NpeoOpa3oBaHUs
lanuness nns CKOPOCTH U TEpeMelleHus, 3akoHbl HbrOTOHA,
INPUHIOUI  OTHOCHTENbHOCTM ['anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAaHEHHsS HMIIyJbCa M MEXaHUYECKON
SHEPruM, CBsI3b PAOOTHI CWIBI C HW3MEHEHHMEM MEXaHHYECKON
SHEPruM, YCIOBUS pPaBHOBECHUS TBEPAOrO Teja), MPU 3TOM
MCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh
YCJIOBUS MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MPEe0Opa30BaHMil
['asiuness, BTOPOro M TpEThEro 3akOHOB HbIOTOHA, 3aKOHOB
COXpPaHEHUs HMITyJIbCA M MEXaHUYECKOM DJHEPruu, 3aKOHa
BCEMHUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHI U SBICHUS,
ucronb3yst  ocHoBHble — nosokeHuss MKT u 3akoHBI
MOJIEKYJISIPHON (PU3UKKM M TEpMOJUHAMHUKHU (CBSI3b J1aBJICHUS
MICaJbHOIO Ta3a CO CpPEeIHEW KHHETUYECKOW DHEPrueu
TEIJIOBOIO JBM)KEHHUSI M KOHUEHTpAIMel €ro MOJEKYJ, CBA3b
TEMIIEpaTyphbl BEIIECTBA CO CPEIHEM KHHETHYECKOW 3HEpruei
TEIJIOBOTO JBM)KEHHS €r0 YacTHL, CBS3b JABJICHUS HJICAJIbHOTO
razda C KOHIEHTpaUMEld MOJIEKYJ M €ro TeMIIepaTypoi,
YpaBHEHHUE MenneneeBa—KnaneiipoHa, NIEPBBIN 3aKOH
TEPMOJIMHAMMKHN, 3aKOH COXPAHEHUS SHEPIMH B TEIUIOBBIX
mpoueccax), HOpU  3TOM  HUCIOJB30BaTh  MaTeMaTHYECKOe
BBIDA)KCHHE 3aKOHOB, YKa3blBaTh YCIOBHA IPUMEHUMOCTH
ypaBHeHus: MenpeneeBa—Knaneiipona;



aHaTU3UpPOBaTh U OOBSACHSITH  DJICKTPUYECKUE  SBJICHUS,
WCTOJIb3Yysl OCHOBHBIEC MOJIOKEHUS U 3aKOHBI 3JIEKTPOJIMHAMHUKH
(3aKO0H CcoOXpaHEHMsI DJICKTPUYECKOro 3apsga, 3akoH KyloHa,
MOTECHIIMAJIBHOCTh  DJICKTPOCTATUYECKOTO  TOJIS,  MPUHIHUI
CYIEPIO3ULNA AIEKTPUYECKUX TIOJEH, MPH ITOM YKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MpakTHYeCKH
BAXHBIE COOTHOIICHUS: 3aKOHbI OMa IJId ydacTka Uenu W I
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyns—JIeHua,
npaBmiia Kupxroda, 3akonsl Dapajes 11 2JICKTPOJIN3a);
OMUCHIBATh (PU3MUECKHUE TMPOIECCHl M SIBJICHUS, HCIOJIb3YS
BEJIMYMHBIL: MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TElla
1 CHUCTEMBI T€JI, CHJIa, MOMEHT CWJIbI, JIaBJICHUE, MOTCHIIMAIbHAS
SHEpPrusi, KHUHETUYECKas DHEPrusi, MEXaHWu4ecKas »dHEeprusl,
paboTa CHIIBI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, CHIIA TSHKECTH,
CWjla  yIOpyrocTd, CHJIa TPEHHUsS, MOIIHOCTb, DJHEPrus
B3aUMOJICUCTBUSL Tena ¢ 3eMi€il BONMM3M €€ TOBEPXHOCTH,
SHEPrus yrupyrou aehopmaivy Ipy>KUHbBI, KOJIMYECTBO TEIJIOTHI,
aOCoJIFOTHAs TeMIieparypa Tena, pabdoTa B TEPMOJIWHAMHKE,
BHYTPEHHSISI DHEPTHs HACaIbHOTO OJHOATOMHOTrO Tas3a, pabora
UJICUTBHOTO Ta3a, OTHOCHUTEIbHAS BJIAXHOCTH Bo3ayxa, KIIJI
WJICUTBHOTO TEIUIOBOTO  JBUTATENsS;, JJEKTPUUYECKOE TMOJIE,
HaNpsKEHHOCTh AJICKTPUUYECKOT0 TOJIs, HANPSKEHHOCTH IOJIA
TOUYEYHOI'O0 3apsjia WM 3apsDKEHHOrO Imapa B BaKyyMeé M B
IUBJICKTPUKE, MOTECHIHAAN JIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh
MMOTECHIMAJIOB, JIEKTPOJBUKYIIAs CUJIa, CHJIA TOKA, HAMPSIKEHHUE,
MOIIIHOCTh ~ TOKAa,  JJIEKTpUYECKas  EMKOCTb  IIJIOCKOTO
KOHJICHCATOpa, COINPOTUBIICHUE y4acTKa 1enu c
MOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCTMHEHUEM PE3UCTOPOB,
SHEPrus IEKTPUUECKOTO MOJIST KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMpOTEKaHUs (U3NUECKUX SBICHUM:
MEXaHUYECKOE  JBW)KEHHUE, TEIJIOBOE JBHKCHHE  YacCTHII
BEILIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBUKCHHE,
muddy3us, ucmapeHrue, KAMCHUE W KOHJEHCAIWS, TIJIaBJICHUE W
KpUCTaJIU3alusl, HANpPaBICHHOCTh TEIIONEPENAYH,
AJIEKTpU3alus  Tel, OKBUIMOTCHIUAIBHOCTh  MOBEPXHOCTU
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTH OJHON (HU3NUECKOM
BEJIMYUHBI OT JPYTOM C HCMIOJB30BAHUEM MPSIMBIX H3MEPEHU,



Ipd  3TOM  KOHCTPYHPOBAaTh  YCTAaHOBKY, (DHKCHUPOBATH
PEe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX BEITUYWH B
BUJie TpadukoB C y4ETOM aOCOJIOTHBIX IOTPEUTHOCTEH
MU3MEPEHUM, JIeaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;
MIPOBOJINTh KOCBEHHBIC M3MEPEHUS (DU3UUYCCKUX BEIHYHH, TPH
ATOM BBIOMPATh ONTHUMAJBHBIM METOJ HW3MEPEHHS, OICHHUBATH
aOCOJIIOTHBIE ¥ OTHOCHUTEIBHBIE TIOTPEITHOCTH TPSMBIX U
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3BI:
IJIAHUPOBATh JKCIEPUMEHT, COOMPATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh IOIYYEHHBIC PE3yJbTAThl U JIeJaTh
BBIBOJ] O CTaTyC€ MPEI0KEHHON TUIIOTESbI;

coOmofiaTh mMpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEICHUU
MCCJIEIOBAHUM B paMKax y4eOHOIro 3KCIEPUMEHTA, MPaAKTUKyMa
U y4eOHO-MCCIIeIOBATEILCKOW M TIPOCKTHOM JESITCIBHOCTH C
WCITOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000pyTI0BaHUS,

penath pacu€THbIC 3a/1a4d C SIBHO 33J]aHHOM U HESIBHO 3aJIaHHOMN
(bu3MYeCKOM MOJENbI0: HAa OCHOBAHWM aHajiu3a YCIOBUSA
00OCHOBBIBaTh BBIOOp (U3MYECKOM MOJEIH, OTBEUYAIOIIEH
TpeOOBaHUAM  3aJaud, TNPUMEHATh  (OPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpPUH TIpH
UCIIOJIb30BAaHUM MaTeMaTUYEeCKUX METOJOB pEIIeHUs 3ajiad,
MPOBOJIUTh PacdéThl HAa OCHOBAaHWUM WMEIOIINXCS JIaHHBIX,
aHATM3WUPOBATh PE3YyJIbTAThl K KOPPEKTUPOBATH METOIBI PEIICHUS
C Y4€TOM MOJYyUYEHHBIX PE3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIoIe MPUMEHEHUs 3HAaHU N
W3 Pa3HBIX Pa3aesioB Kypca GU3HNKH, a TAKKE MHTETPAIlUN 3HAHUI
U3  JpYruX  TPEIMETOB  C€CTECTBEHHO-HAYYHOTO  IIMKJIA:
BBICTPAMBaTh JIOTHUECKYIO ILIETIOYKY PACCYKJICHUI C OMOpOoW Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKUE 3HAHUS N1 OOBSICHEHHUS
OCHOBHBIX TPHHIIMIOB pabOTBl HM3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYCCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;
MPUBOJAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX
y4EHBIX-PU3UKOB B Pa3BUTUE HAYKH, B OOBSICHEHHE IPOIIECCOB
OKPYXKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



aHAMM3WPOBaTh W  OIICHWUBATH IIOCJICACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JICSITEILHOCTH UEJIOBEKAa, CBSI3aHHOU C
(buU3MyecCKUMU  TIporeccaMu, C  TO3WIHMM  AKOJOTHYECKOU
0e30I1acHOCTH, MpeICTaBICHUI 0 palMoHaILHOM
MPUPOJIONIOIL30BAHUN, A TakKXke pPa3syMHOM HCHOJIb30BAHUU
JOCTWKCHUWA HAYKW W TEXHOJOTMU ISl JAJbHEHIIEro pa3BUTHUA
YeJIOBEYESCKOro o0IIecTBa;

MPUMEHATh pas3lIMYHbIE CIOCOOBI PaboThl ¢ HHGOpPMAIUECH
(hbU3UYECKOro COACPKaHUS C KCIOJIB30BAHUEM COBPEMEHHBIX
MHQOPMAITMOHHBIX ~TEXHOJIOTUM, TMpPU HTOM HCIOJIb30BAThH
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOWCKA,
nepepadoTKU U MPEAbSABICHUS YUEOHON M HAyYHO-TIOMYJISIPHOM
nH(popmaruy, CTPYKTYpPUPOBAHUS u WHTEPIpETALINU
nHpopMaruy, TOJIYYEHHOW W3  Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKA aHAIU3UPOBATh IMOJy4YaeMyl HHQPOpMAIUI0 U
OIICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIUXCS
3HaHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHUKA HH(POpMaITNH;
MpOSABIATH OpPraHU3alMOHHBIE W II03HABATEIbHBIE YMEHUSA
CaMOCTOSITEJILHOTO TIPHOOPETEHUSI HOBBIX 3HAHWM B IIpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEeI0BATELCKUX PadoT;
paboTaTh B TpyNIe C KMCHOJHEHUEM PA3IUYHBIX COIUATIBHBIX
poyiel,  IJIaHUpOBaTh  pabOTy  TPYIIbBI,  PAUOHAIBHO
pacnpeacisaTh JACATEIbHOCTh B HECTAHJAPTHBIX CHUTYaLMSX,
aJIeKBaTHO OIICHUBATH BKJIAJl KXXJOT0 U3 YYaCTHUKOB T'PYMIILI B
pelIeHrne paccMaTpuBaeMoOn MPoOJIEMBI;

MPOSIBIIATH ~MOTHBALMIO K  Oyxaymied  npodecCHOHAIBHOM
NEATCIbHOCTH 110  CHEIHUAIBHOCTAM  (PU3HKO-TEXHUYECKOTO
npodus.

K xonny oOyuenuss B 11 Kaacce TpeaMETHbIE pe3ylbTaThl Ha
yrayONn€HHOM YpOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTH Yy
oOy4Jaronmnxcsi yMEHUM:

MOHUMATH POJIb (U3UKH B DKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATUYECKOHN cepax AEsITENIbHOCTH YEJIOBEKa, POib
U MECTO (PM3UKU B COBPEMEHHOW HAay4YHOH KapTHUHE MHpa, POJjb
aCTPOHOMHUHM B IPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKa U
JanbHEHIIEeM  HAy4YHO-TEXHHUYECKOM  pPa3BUTUH,  3HAUYCHHE
ONKCATENIbHOM, CHUCTEMAaTU3UpYIOLIEH, OOBICHUTEIbHON U



MPOTHOCTUYECKON  (QYyHKUMA  (QU3NYECKOW  TEOpUHM  —
ANEKTPOJUHAMUKH, CHEUATbHOW TEOPUU OTHOCUTEIBHOCTH,
KBaHTOBOH (hU3MKH, POJIb (PU3NUECKON TeOpUH B POPMUPOBAHUU
npeacTaBieHM o  (U3MYECKOM KapTMHE MHpa, MECTO
¢bu3nueckoil KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJIE;

pasnuyaTh YCJIOBHUS IPUMEHUMOCTH MOJENEH (PU3NYECKUX Tell U
IPOLECCOB  (SIBJICHUI):  OAHOPOJHOE  DJIEKTPUUECKOE U
OJTHOPOJIHOE MArHUTHOE TIOJIs, TapMOHHUYECKUE KoyieOaHus,
MAaTEMATUYECKUN MAaATHUK, WJCAIbHBIN TMPYKUHHBIA MasTHUK,
rapMOHUYECKHE BOJHBI, HACAIBbHBIA KOJIEOATEIbHbIN KOHTYD,
TOHKasl JIMH3a, MOJEJEH aroma, aTOMHOIO spa U KBAaHTOBOM
MOJIEIIN CBETA;

pa3ziauuath yciaoBHs (TpaHHUIBl, O00JIacTH) NPUMEHUMOCTH
(U3MYECKUX  3aKOHOB, IIOHMMATh  BCEOONIMH  XapakTep
(GbyHIaMEHTaNbHBIX 3aKOHOB U OTPAHMYEHHOCTH HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH AJIEKTPOMArHUTHBIE IPOLIECCHI U
SBJICHMS, HCIIOJIb3ysl OCHOBHBIE IIOJIOKEHHS U 3aKOHBI
ANEKTPOJMHAMUKN M CHEUUAJIbHOM TEOpPUH OTHOCHUTEIBHOCTH
(3aKOH COXpaHEHMs NEKTPUUECKOro 3apsiia, cuiia AmMmnepa, cuia
JlopeH1ia, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUH, paBuiio JleHua,
cBsaA3b D/IC caMOMHIYKIMU B 3JIEMEHTE JIEKTPUYECKON LENMU CO
CKOPOCTBbIO M3MEHEHMSI CWJIbl TOKa, IMOCTYJAaThl CHEUaIbHOU
TEOPHH OTHOCUTEIIBHOCTU DUHILTENHHA);

aHAJIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS,
UCIIONB3YSl  TOJIOKEHHUS  KBAaHTOBOW  (u3uku  (ypaBHEHUE
OunmreiitHa i ¢oroddderra, MepBblii U BTOPOM MOCTYNATHI
bopa, npuHIIMI COOTHOILIEHUS HeonpeneneéHHocTel I 'eitzendepra,
3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MaCCOBOTO YKCEI U YHEPTUU B
AJIEPHBIX PEaKLUAX, 3aKOH PalOaKTUBHOTO pacnaia);
OMHUCHIBATh (PU3UYECKHE MPOLECChl U SIBICHUS, HCHOIb3Ys
BEJIMYUHBL: HAMPSIKEHHOCTh SJIEKTPUYECKOTO IMOJISL, MOTEHIUAT

QJICKTPOCTAaTUICCKOT'O IT10JIA, Pa3HOCTDb IIOTCHIIMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HHAYKOUA MardmMTHOI'O I10JIA,
MarHuTHbBIN IIOTOK, CHJIa Amn cpa, HHAYKTUBHOCTD,

QJICKTPOABMIKYIIAA CHJIa CAMOMHIAYKIHWH, SHCPIUA MArduTHOI'O
IIoJIs1 IIPpOBOAHHUKA C TOKOM, pCJ'IHTI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAA



DHEPTUS, DHEPIrHsl TOKOS CBOOOJHON YACTHIIBI, DHEPTHUS W
UMITYJIbC (DOTOHA, MACCOBOE YUCIIO M 3apsia SApa, DSHEPTHUS CBS3H
a5pa;

OOBSCHATH OCOOEHHOCTH TMPOTEKaHUs (U3NUECKUX SIBJICHUM:
DIIEKTPOMArHUTHAS ~ WHAYKIUSA, CAMOWHIYKIIWSA, PE30HAHC,
uHTepdepeHuss  BoNH, audpakuus, AWCIEPCHS, TOJTHOE
BHYTPEHHEE  OTPaKCHHUE, doTornexkTpudeckuii A PexT
(boToaddexr), anbbha- u Gera-pacnajbl saep, raMmMa-u3IydcHUue
anep, GU3nvYecKue MPUHIUIBI CIIEKTPAILHOTO aHalln3a U PadOThI
nasepa;

OTpeNeNsITh  HaNpaBlICHUE WHIYKIWA MArHUTHOTO  TIOJIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U300paKEeHHE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU
JIUH30M, U pPaCCUUTHIBAThH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTIOJIATAIONTNE ACTPOHOMUYECKHE TIOHSTHS,
TEOPHH W 3aKOHBI I aHaMW3a W OOBICHCHHS (HU3UICCKUX
MPOIIECCOB, MPOUCXOSIINX B 3BE371aX, B 3BE3IHBIX CHCTEMAaX, B
MEXTaJIAKTUYECKOUN cpejie; NBMKEHHUSI HEOECHBIX T, BOJIIOINU
3BE31 M BeeneHnHol;

MIPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTEH (DU3NICCKUX BEITHMYHH C
HCITOJIb30BaHUEM MIPSIMBIX U3MEPCHUM, pu 3TOM
KOHCTPYUpPOBaTh  YCTaHOBKY,  (UKCHUPOBATh  pe3yJbTaThl
MOJIYyYeHHOM 3aBUCHUMOCTH (PU3WYECKHX BEJIMYUH B BHUJC
rpadukoB ¢ y4€ToM aOCOIOTHBIX TOTPEIIHOCTEH HW3MEPEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (DU3UYECKUX BEJIMYUH, TPU
ATOM BBIOMpATh ONTHUMAJBHBIM METOJ U3MEPEHUs, OICHUBATH
aOCOJIIOTHBIE W OTHOCHUTEIBHBIE TIOTPEITHOCTH TPSMBIX U
KOCBEHHBIX N3MEPEHU;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI:
IJIAHUPOBATh JKCIEPUMEHT, COOMpPATh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJYyYCHHBIE PE3yJbTaThl U JENaTh
BBIBOJ] O CTaTyCE€ MPEIOKEHHON TUITOTE3HI;

OMHCHIBATh METOABI TIOJYYCHHS HAYYHBIX aCTPOHOMHYCCKHUX
3HAHUM;

coOmofiaTh MpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEJCHUU
MCCJIEIOBAHUIM B paMKax y4eOHOIro 3KCIEPUMEHTA, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATCILCKOW M TPOCKTHOM JESITCIBHOCTH C



WCITOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000pyI0BaHU4,

pemaTh pacu€THbIC 3a/1a4i C IBHO 3aJIaHHOM U HESBHO 33/IaHHOM
(bu3MYeCKO MOJENbI0: HAa OCHOBAHMM aHajdu3a YCIOBUSA
BBEIOMpPATh (U3MUECKUE MOJEIH, OTBEYAIOIINE TpeOOBaHUIM
3a/1a4i, TMPUMEHSATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJIaThl  (PUBMYECKUX  TEOPUH  MPU  UCHOJIb30BAHUU
MaTeMaTUYECKUX METOAOB PEIICHUS 3a]a4, IPOBOJAUTH PACUETHI
Ha OCHOBAHUU UMEIOIINUXCA TAHHBIX, AHATU3UPOBATH PE3YJIbTATHI
U KOPPEKTHPOBATH METO/Abl PEHICHUS C YYETOM MOTYyYEHHBIX
pe3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIOIUe MPUMEHEHUs 3HAaHU N
U3 pa3HbIX pa3/iesioB Kypca GU3HKH, a TAKKE UHTETPAllUU 3HAHUM
U3  JIpyTHX  TPEOMETOB  €CTECTBEHHO-HAy4YHOrO  IUKJIA:
BBICTPAUBATh JIOTUYECKYIO LIEMTOYKY PACCYX ICHUN C OMOpOW Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYCCKUE SBIICHUS;
UCIIOJIb30BaTh ~ TEOPETUYECKUE 3HAHUS 1l OOBSICHECHHUS
OCHOBHBIX MPHUHIIMIOB pabOThl HM3MEPUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX ITPOLIECCOB;
MPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX
YUEHBIX-(PU3UKOB B PA3BUTHE HAYKHU, B OOBSICHEHHE MPOLECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAIM3UPOBaTh W  OICHUBATh TMOCJEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKAa, CBSI3aHHOU C
(GU3UYECKUMHU  TPOIECCaMU, C  TO3UIUHA  SKOJOTHYECKOU
0€30MacHOCTH, MPEJCTABIICHUI 0 palMOHAIBHOM
MPUPOJOIOIb30BAaHUU, A TaKXe PasyMHOM HCHOJIb30BAHUH
JNOCTW)KCHUW HAYKW W TE€XHOJOTWU ISl JAJbHEHIIEro pa3BUTHUA
YeJIOBEYSCKOro o0IIecTBa;

MPUMEHSATh Pa3ju4Hble CIOCOObI paboThl ¢ HHPOpMAILHEH
(U3UYECKOr0o COJIepKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH)OPMAIIMOHHBIX TEXHOJIOTHM, TpU H3TOM HCHOJIB30BAThH
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUU JIJISi TIOMCKA,
nepepadOTKU U MPEAbsIBICHUS YUYCOHON M HAyYHO-TIOMYJISIPHOU
uHpopmauu, CTPYKTYpPUPOBaHUS U MHTEpIIPETaLUU
uHopmaIuy, TMOJYYEHHOM U3  Pa3UYHBIX HCTOYHHUKOB,
KPUTUYECKH aHAJU3UPOBATh TMOJNYyYaeMyl0 HMHPOPMALUIO U



OLICHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHWH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA WH(OpMALIHH;
NpPOSBIATh OPraHU3allMOHHBIE W TI03HABATEJIbHBIE YMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHUs] HOBBIX 3HAHUN B IIpOLECCE
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-MUCCIIEI0OBATENLCKUX PadoT;
paboTaTh B TpYIIE C HCHOJHEHHEM pAa3JIMYHBIX COIHMATBHBIX
poyiel,  IUIAHUpOBaTh  pabOTy  TpPYIIbI,  PAMOHAIBHO
pacnpenenarth JAesSTebHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 yYAaCTHUKOB T'PYIIIbI B
pelIeHre paccMaTpruBaeMOn IPOOIEMBI;

MPOSIBJISITh ~ MOTHBAIIMIO K Oyaymied  mpodeccrHoHaIbHOM
JESATEIbHOCTH 10  CHEUUAIBHOCTSAM  (PU3HKO-TEXHUUYECKOTO
poQus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuUe pa3/iesioB U TEM KouTpoas (undposbie)
IIpakTHyec
n/n NMporpamMmbl Bcero HbIE o0pa3oBaTe/bHbIE
KHe padoThl
padoThI pecypchl
Paszgen 1. HAYYHBIA METO/JI IO3HAHUSI ITIPUPOIbI
bubmuoreka [JOK
1.1 H i 1
AYAHBI METOL OSHAMIA HPHPOJLT 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pazgen 2. MEXAHUKA
bu6mmorexa [{OK
2.1 K 1 1
HHeMaTiia 0 https://m.edsoo.ru/f16b68d7
bu6mmorexa [{OK
2.2 Hunanmnka 10 ! https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratuka TeEpIOTO TN > ! https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 10 1 hitps://m.cdsoo.rw/f16b68d7
Wroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUUYECKOI TEOpUU 5 hitos://m.edsoo.ru/fl 66687



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

bu6mmorexa [{OK

3.2 Tepmonnnamuka. TenioBble MalIMHbI 20 2 https://m.cdsoo.rw/fL6b68d7
313 ArperatHble cocTosiHuA BemecTBa. Da3oBeie 14 1 bu6nuoreka LIOK
' HEePEXOIb https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. DJIEKTPO/IMHAMUKA
bu6mmoreka [{OK
4.1 DIICKTPHHIECKOE 1071e 24 2 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOAHHBIN 2JIEKTPUUYECKUIN TOK 24 2 hitps://m.cdsoo.rw/f 66687
bubmuoreka [JOK
4.3 Toxu B pastiibIx cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paszgen 5. PUBNYECKHU TIPAKTUKYM
. bubnuorexa [JOK
A o 1 1
> HSHHCCIGH HpaKTiiyM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubmuoreka [JOK
Pesepaiioe Bpens 10 2 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I1O 170 15 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KVIACC

KosmmyecTBo yacoB DJIEeKTPOHHbIE
HaunuMeHoBaHHe pa3aesioB U TeM ¢ poBLIe
Ne ni/m P Kourpoasn | IIpakTuyec (1bp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI KHe padoThl
pecypchl
Pazgen 1. 9JIEKTPOIMHAMUKA
bu6mmorexa [{OK
1.1 M 14 1
artTHoe foje https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
1.2 DJIEeKTpOMAarHuTHasi MHIYKIUA 13 2 hitps-//m.edsoo.ru/39859¢f]
Uroro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannueckue KoieOaHus 10 1 bubnnorexa [IOK
https://m.eds00.ru/39859¢f1
bu6mmorexa [{OK
2.2 1 1
DNEKTPOMArHUTHBIE KOJICOAHHUSI 5 hitos://m.edsoo.rw/39859ef]
)3 MexaHu4eCKHE U ANEKTPOMAarHUTHBIE 10 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
24 O 25 2
frruia https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 60

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

Ocuoset CTO

5

1

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



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

Hroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 K - 1
OPHYCKYTAPHO-BOIHOBOM Jlya TH3M > https://m.edso0.1ru/39859¢f1
4.2 dusnka atoma 5 bubnmorera [TOK
https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubnuoreka [JOK
) YaCTHUIL https://m.edsoo.ru/39859¢f1
Uroro no pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJIEMEHTBI aCTPOHOMHUH U aCTPOPHU3UKHU 12 https:/m.cdsoo.ru/39859f]
Wroro no pazneny 12
Pa3zaen 6. PUSHYECKUM TIPAKTUKYM
bubmuoreka [JOK
A o i 1 1
6 MSHHACCIHMN NparThiM 6 6 https://m.eds00.1u/39859¢f1
Hroro no pazneny 16
Pasznen 7. OGOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zaius 1 0000IICHIE
71 IIPEAMETHOTO COAEP/KAHMS U OIIbITa 15 bu6nunoreka LIOK

NeSITeIbHOCTH, TIPUOOPETEHHOTO TPH
u3ydeHuu kypca ¢pusuku 10 — 11 xmaccos

https://m.edsoo.ru/39859¢f1



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

Hroro no pazneny

15

PesepBHOE Bpems

10

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

15

16



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




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KoimnuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne Kontpo | IIpakTmu uuppossie
Tema ypoka usyue
n/m Bcero JbHBIE ecKme st o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypchl
1 ®usnka — GpyHnaMeHTaIbHAS HAYKA O | bubnuoteka [IOK
IIpUpoze https://m.edsoo.ru/1beef346
) Hayunslii MeTOA O3HAHUS U METO/IbI 1 bubnnoreka [JOK
nccae0BaHus GU3HYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
OKCIIEpUMEHT ¥ TEOPHS B Ipoliecce
3 no3HaII{)I/m OPUPOIBI pHa6J'II(§),I[eHI/Ie u 1 buGnnorexa LIOK
pHp ' https://m.edsoo.ru/34¢49931
AKCIIEPUMEHT B (PU3HUKE
bubnuorexa [JOK
4 Crioco0bI u3MepeHus GU3NIECKUX BETHINH 1
P b https://m.edsoo.ru/ca2def03
AOCONIOTHAsA ¥ OTHOCUTENIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HHU3HUIECKUX 1 bubmorexa [IOK
p P https://m.edsoo.ru/7f18fda3
BEJINYHH
MopenupoBanue B pusuke. Poib u mecTo
6 ¢bu3uku B JOPMUPOBAHUU COBPEMEHHOM | | bubmmoreka [JOK
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOMI https://m.edsoo.ru/eabbded1
JIeSITENLHOCTH JIFOIeH
Mexanndeckoe aBmkenue. Cucrema
bubnnoreka [JOK
7 orcuera. OTHOCHTEIBHOCTh MEXaHHYECKOTO 1
https://m.edsoo.ru/e9a52{02
nekenus. [Ipsmas u oOpatHas 3aga4u



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

MCXaHHUKU

Panuyc-BekTop MaTepuaabHOM TOUKH, €ro
MPOEKIIMK HA OCH KOOpAHWHAT. TpaekTopus.

bubnnorexa [JOK

HeHTpOCTpeMI/ITeHBHOC H IIOJIHOC
YCKOPCHUC

8
[Tepemenienue. Ckopocts. MIX nmpoekuuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE.
9 I'padmyeckoe onurcanre paBHOMEPHOTO bubmmorexa HOK
P 5 p p https://m.edso0.ru/89ba7190
MPSAMOJIMHEIHOTO IBM>KEHUS
10 CrnoxxeHue nmepeMeneHuii i CKOPOCTEH. bubnmnorexka [JOK
Pemntenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBrxeHne. MruoBeHHast
11 CKOpOCTh. Y ckopeHnue. [Ipsmonuueitnoe bubmmorexa [JOK
p | P P https://m.edsoo.ru/a99549a7
JBKEHUE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIUHEHHOTO bubnuoteka [IOK
JIBIDKEHUSA C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHOe majzieHue. Y CKoOpeHue
13 CBOOOHOTO HaJeHUsI. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPAUHAT, CKOPOCTU, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BpPEMEHU U UX rpaduKu
14 JIBu>keHue Tela, OpOIIEHHOTO MO YTIIOM K bubnmoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHueliHoe nBuxkenue. J[BU>KeHHE 10
OKpY>KHOCTH. YTJIOBas U JUHEHWHAs
by bubnnoreka [JOK
15 ckopocTs. [lepuos u yacrora.

https://m.edso00.ru/331961be



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

16 KonTponbHas pabota no teme bubnuoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/1242{32¢
[Tepsriif 3akoH HetoToHA. HEpLMaibHbIE
17 cucTeMbl oTcuéra. [IpuHuun bubnmnorexka [JOK
oTHOcUTenbHOCTH ["anunes. https://m.edsoo.ru/5a9%e4a64
HeunepuuansHbie CUCTEMBI OTCUETA
13 Cuna. PaBHogelicTByI01as cuia. Bropoi bubnnorexa [JOK
3akoH Hprotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3aKoH bubnmnorexka [JOK
Hprotona https://m.edsoo.ru/57dbasS05
20 [IpuHnun cynepnosunuu cui. Pemenne bubnuoreka [IOK
3a7a4 Ha IPUMEHEHUE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubmorexa [JOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuna TSKeCTH U yCKOpeHUe CBOOOIHOTO bubnmoreka [JOK
MaJICHUsA https://m.eds00.1ru/22757f26
JIBu>keHne HeOECHBIX Tel U UX
23 HCKYCCTBEHHBIX CIYTHUKOB. [lepBas bubmmorexa LOK
y yr - HeP https://m.edsoo.ru/1 1abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Keruiepa
bubnuoreka [JOK
24 C .3 I'yka. B
113 YHPYTOCTH. JaROM 1 ykd. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUIbI CUT bubnmoreka [JOK
25 TpeHus. JIBUKEHUE B KUJKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COIIPOTUBIIEHUS CPEIbI https://m.edsoo.1u/2¢cb29676
26 Hasnenue. 'ugpocrarnueckoe JaBieHUE. bubnmoreka [JOK



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

https://m.edsoo.ru/a28aa7ad

AGCOIIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [ToctynarenbHoe U BpalaTeabHOe bubnmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢
)3 MoOMEHT Cuiibl OTHOCUTENIBHO OCH bubnmoreka [JOK
BparteHus. [1medo cuibl https://m.edsoo0.ru/653d3459
CrnoxxeHue Cuil, IPIIOKEHHBIX K TBEPIOMY
29 teny. LlenTp TspkecTu Tena. Y cinoBus bu6mmoteka [IOK
paBHOBECHS TBEPAOTO Tena. Buasl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bubnuoreka [JOK
30 Pemenue 3amau
s https://m.edsoo.ru/dclcaac0
31 KonTponbnast pabota nmo teme "JIluHamuka. bubnmoreka [JOK
Craruka TBepaoro tena'" https://m.edsoo.ru/9f5a574¢
NMmynbsc MmaTepruaIbHOW TOYKHU, CUCTEMBI
1 MarepualibHbIX To4YeK. LleHTp mace bubnuorexa [JOK
CUCTEMBI MaTEpHUAIIbHBIX TOYEK. TeopeMa o https://m.edsoo.ru/4bb8294b
JBMYKEHUU IIEHTPa Macc
Nmiynbe cuitbl 1 UBMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHECHUsI UMITYJIbCa bubamorexa LHOK
) P Y ' https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMITyJIbca MaTeprUaIbHON TOUKH.
34 [IpeacraBnenue o COXpaHEHUH MOMEHTA bubamorexa LHOK
pes p https://m.edsoo.ru/d6532eb9
HMITYJIbCa B IIEHTPAIbHBIX MOJISAX
bubnuorexa [JOK
35 Pemenue 3amau H

https://m.edsoo.ru/f7706d63
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PaGora cwibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. I'papuueckoe

bubnuorexa [JOK

36
MpeACTaBICHUE pabOThI CUITbL. MOIIHOCTD https://m.eds00.1u/913974c7
CHJTBI
Kunerndeckas sueprusi. Teopema 00
37 W3MEHCHUH KMHETUYECKOW YHEPTHH bubmorexa HOK
. P https://m.edsoo.ru/9a5e2¢74
MaTepUaIbHON TOUKH
[ToTeHmaabHbIC U HETIOTEHIIUATBLHBIE
38 cuibl. [lorenmuanpHas 3Heprus. Bropas bubmorexa HOK
i priti. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuYecKas cKopocThb. CBsI3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 M3MEHEHUEM MEXaHUYECKON YHEPTUr bubmorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHECHHS
MEXaHUYECKON YHEPTUU
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy zzlr{eHHe Eey Hp};IJ'II/I IUIA UAcanbHOMI buGnnorexa LIOK
P Py https://m.edsoo.ru/f30f43b6
KHUJKOCTH
A1 KonTponbHas pabota nmo Teme "3aKOHbI bubmmoreka [JOK
COXpaHEHUs B MexaHuke" https://m.edsoo.ru/474e7c4a
PasButue npecTaBieHUN 0 MPUPOJIC
P PP bubnnorexa [JOK
42 temnoTbl. OcHoBHBIE noJjioxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHNE
CrpocHue ra3000pa3HbIX, JKUJKUX U
P P bubnuorexa [JOK
43 TBEPJBIX TeN. XapaKTep JBUKEHUS U

B38,HMOZ[€I>'ICTBH$[ qacTull BEIICCTBa

https://m.edsoo.ru/c44d02¢e2



https://m.edsoo.ru/913974c7
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https://m.edsoo.ru/f30f43b6
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Macca u pazmepbl MOJIEKYJT (aATOMOB).

bubnuorexa [JOK

44 K T
0JIMYECTBO BemecTBa. [locTosHHas hits://m.cdsoo.rw/csh72ab7
Asoraapo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds0o.ru/0070d493
bubnuorexa [JOK
46 P
CIHICHHE 31t https://m.edsoo.ru/1531abas
bubnuorexa [JOK
47 Wnean i ras. ['a3oBble 3aK0
ACAILHBIH T BRIC SAROHM https://m.edsoo.ru/1deb2367
43 YpaBuenune MenaeneeBa-Knanerpona. bubnmnorexka [JOK
Pemnrenue 3amau https://m.edsoo.ru/8d12¢328
49 AbcomntoTHas TemnepaTrypa. 3akoH bubnmoreka [JOK
JansTOHa https://m.edsoo.ru/14e02d1f
50 M3onpoiiecchl B u1eaibHOM rase ¢ bubnnorexa [JOK
IOCTOSHHBIM KOJIMYECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBicHue
51 Hfog) OIIECCOB: 5I3§T€ Ma, U30X0pa bubamorexa LOK
pon ’ pMa, pa, https://m.edsoo.ru/1344327b
n3zobapa
bubnnoreka [JOK
52 0) MKT
CHOBHOC ypasHenne https://m.edsoo.ru/c8094721
bubnuorexa [JOK
53 P
CIICHHE 31t https://m.edsoo.1ru/10265a05
Csi3p a0CONIOTHON TeMIepaTyphbl
54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpEeIHEHN hitps://m.cdsoo.r/c38af875

KHUHETUYECKOM 3HepFI/IeI71 MMOCTYIIAaTCIIbHOT'O
TEIJIOBOIO JBHKECHHUS €€ YaCTHI]



https://m.edsoo.ru/c5b72ab7
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55 O06001IeHNEe U CUCTEMATU3aI|s 3HAHUM 110 bubnuorexa [JOK
teme "OcHoBbel MKT" https://m.edso00.ru/09d12fd8

56 KonTponbnas pabota o teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoanHaMu4ecKkas cucTeMma. 3ajilanue
BHEIIHUX yciioBuil st T/L cucteMsl.

57 Bueminve v BHyTpeHHUE TapaMeTPBhI. bubnmoreka [JOK
[TapameTtpsl T/l cuctembl Kak cpegHue https://m.edsoo.ru/5{8d38a3
3HAYCHUS BEJIMYMH, OMTMCHIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpou3BonbHas penakcamus T/] buGmorexa HOK

P P " https://m.edsoo.ru/8ec51210
CUCTEMBI K TEIJIOBOMY PABHOBECHIO
Mojenp uaeanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUSI MPUMEHUMOCTH bubmorexa [IOK
pu A . P https://m.eds00.ru/29355001
3TON MOJEIH

60 VYpaBuenue MenaeneeBa-Knanerpona u bubnmnorexka [JOK
BBIPA)KCHME JUUI1 BHYTPEHHEN SHEPTUn https://m.edsoo.ru/bal178d0
BeIpaxeHue 11 BHyTpEHHEN SHEPTUH

61 OJHOATOMHOT'O MEAILHOTO rasa. bubnuorexa [JOK
KBasucrarnueckne u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOLECChHI
DnemMeHTapHas padoTa B TPMOJIUHAMUKE.

62 BI)I‘{I/ICJIGHFI)/IG a%orm nor I;QOHK nporecca bubamorera LHOK

P p Y pot https://m.edsoo.ru/741d5738
Ha pV-auarpamMmme
63 Temmonepepaua Kak crocod H3MEHEHUS bubnmoreka [JOK



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
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BHyTpeHHeH sHeprun T/] cucremsr 6e3
COBEpIICHUS pabOThI

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

KOHBGKHI/IH, TCILIOIIPOBOAHOCTD,

bubnnorexa [JOK

64
W3JIy4YECHUE https://m.edsoo.ru/157b54cd
KomuuectBo Temnotel. Tenmno€MKoOCTh Tena.
65 Y nenwsHast 1 MOJIApHAs TEMIOEMKOCTH bubnnorexa [JOK
BENIECTBA. Y IeJIbHAS TEIJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIMBA
66 Pacuér konuuecTBa TEMIOTHI IPU bubnmnorexka [JOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aguabaTHOM MpoIecce. bubnmnorexa [JOK
[IepBbIil 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemoTe 1 paboTa Kak Mephbl
68 W3MeHeHus1 BHyTpeHHel snepruu T /1 bubmmorexa [TOK
yp P https://m.edsoo.ru/b047alcd
CHCTEMBI
Bropoii 3akoH TepMOTUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6mmoreka [IOK
nporeccoB. HeoOpaTtuMocTh MpUPOTHBIX https://m.edsoo.ru/c6f4{464
MPOLECCOB
70 [IpyHUOMTIBEI AEUCTBUS TEIUIOBBIX MAIIWH. bubnnoreka [JOK
KIILJI https://m.edsoo.ru/2¢945513
71 MaxkcumanbsHoe 3Hauenue KIT. Iukn bubnuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubnnorexa [JOK
72 Pemenue 3ana
HHCHHAE SaAaT https://m.edsoo.ru/b3efal8b
73 DKOJIOTHUECKHUE aCTIeKThI HCTIOJIb30BaHUS bubnmoreka [JOK
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TCIUIOBEIX JBUTaTeseH. TemnoBoe
3arpsAI3HEHUE OKPYKaIOLIEH CpeIbl

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

74 Pemenne 3agau bubmorexa [IOK
a https://m.edsoo.ru/c8c70432
O0001eHne U CUCTEMATH3AIMA 3HAHUH 110
75 Teme "Tepmoaunamuka. TerioBsie bubnnorexa LIOK
P ' https://m.edsoo.ru/28d62b3f
MaIlHHBI
76 KonTponbHas paboTa mno teme bubnmoreka [JOK
"Tepmoaunamuka. TernnoBbsie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHSL.
77 I/Iclrjla GII{)I/Ie Y KUIIeHHue. Y JenabHas TeIioTa buGmnorexa LOK
p ghde https://m.edso0.ru/618¢6777
mapooOpa3oBaHUs
HacepimeHHbie 1 HEHACHIIIICHHBIC TTAPBI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
MABJIEHUS HACKIIIEHHOrO Mapa OT
78 TEMIIEPATYPEI, UX HGSaBI/ICI/If/IOCTL oT bubmnorexa LOK
N PaTypEL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS B
JKUJIKOCTH
79 BrnaxxnocTs Bo3yxa. AGCOIIOTHASA U bu6mmotexa [IOK
OTHOCHTEIbHAs BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnuorexa [JOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95{f3
Tépnoe Teno. Kpucramimdyeckue u
. bubnmoreka [JOK
81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB

KpUCTAJLJIOB

https://m.edsoo.ru/20a88a03
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[InaBneHue u kpuctauuzauus. Y aeabHas

bu6mmoreka [IOK

82
Teruiora miasiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
edopmanmu TBEpAOTO Teaa. PacTsokeHue
83 fc?;(aine CaBur pMo 16 FOHTa. IIpenen bubmorexa [IOK
ARl uﬂy e https://m.edsoo.ru/dalaabl0
ynpyrux nehopmanuii
TennoBoe pacHIMpeHue KUJIKOCTEN U
84 TBEPABIX TEJI. AHFrapMOHU3M TEIUIOBBIX bubmorexa [IOK
P o p https://m.edsoo.ru/7ba5edf2
KoJieOaHMH YacTHUI] BEIIECTBA
25 ITpeoOpazoBanue sHeprun B (ha30BBIX bubnuoreka [IOK
nepexomax https://m.eds00.ru/97a0672f
bubnnorexa [JOK
86 VpaBHeHUE TEII0BOro 0ajgaHca
PABHEHHUE TCITOBOT H https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK
87 P
CIICHHE 31t https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTsKeHUe. KanuiuispHbie
28 siBJIeHUsl. [laBiieHue 1o MCKpUBJICHHOM bubnuorexa [JOK
IMOBEPXHOCTHIO KUAKOCTH. Dopmyna https://m.edsoo.ru/b42f1{97
Jlammaca
O0001IeHrEe U CUCTEMATH3alis 3HAHUH 110
89 TeMe "ArperaTHble COCTOSHUS BeIeCcTBa bubmorexa [IOK
p B B ' https://m.edsoo0.ru/0b52575¢
®da3oBbI€ MEPEXOIbI
90 Kontponbnas padora mo teme "ArperaTHbie bubnmnorexka [JOK
cocTtosiHus BeniecTBa. Da3oBbie nepexonl" https://m.edsoo.ru/7dc2a739
DnekTpu3alus Tell U €€ MPOSIBICHHUS.
. bu6mmoreka [IOK
91 OnexTpuueckuii 3apsa. JlBa Buaa

aNeKTpudecKkux 3apsaaoB. [IpoBogHuKy,

https://m.edsoo.ru/l1aff445f
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AUBJICKTPUKHU U MMOJTYIIPOBOJHUKHA

9 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsi. bubnmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa https://m.edsoo.ru/f49afd24

93 B3anmoneiicteue 3apsanoB. Toueunbie bubnmnorexka [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnuoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecSa

https://m.edso00.ru/08fc19bc

95 Onektpuyeckoe noiie. Ero aeiicTBue Ha bubnmnoreka [JOK
DIIEKTPUYECKHE 3apsIIbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTpUUYECKOrO MOJIS.

96 [TpoGubIii 3apsia. JInHUKM HAPSHKEHHOCTH bubnmoreka [JOK
3JIEKTPUUECKOTO 1moJisa. OTHOPOAHOE https://m.edsoo.ru/3dac6957
AIEKTPUUECKOE T0JIe
[ToTeHIManbHOCTh 3JIEKTPOCTATUIECKOTO

97 moJist. Pa3HOCTh MOTEHIMAIIOB U bubmorexa [IOK

' H https://m.edso0o.ru/80021447
HaIpsiKEHUe
[loTeHumanbHas sHEprus 3apsia B
98 JJEKT OCTaTI/I‘leCKOI\I/:I) nose II)IOTeH nan bubmmorexa OK
P ' t https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MMOJIS
CBs13b HANPSHKEHHOCTH TIOJISL U PA3HOCTHU
99 MOTEHITUAJIOB JIJISl QJIEKTPOCTATUYECKOTO bubmorexa [IOK
t s P https://m.edsoo.ru/df7a6838
TIOJIst

100 [IpuHUMI Cyneprno3uuy JIEKTPUUECKUX bubnuoteka [IOK
roJieit https://m.edsoo.ru/Ocfeda6e

101 Pemrenue 3amau bubnnorexa [JOK
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https://m.edsoo.ru/5a582263

ITone Toueunoro 3apsina. I[lone paBHOMEpPHO

bubnuorexa [JOK

102
3apsHKCHHON Cepbl https://m.eds00.ru/b297b5¢3
ITomne paBHOMEPHO 3apsHKEHHOIO 110 00BEM
103 mapa pHone aI;HOMepHo 3apsDKEHHON ’ bubmnorexa LOK
pa. P p p https://m.edsoo.ru/f7a665¢ee
0eCKOHEUHOH IUIOCKOCTH
104 [TpOBOTHHMKH B AJIEKTPOCTATUYECKOM ITOJIE. bubnnoreka [JOK
VYcnoBue paBHOBECHS 3aps/I0B https://m.edsoo.ru/32405¢eab
105 JIMDJIEeKTPUKY U TIOJTYTIPOBOIHUKH B bubnmnoreka [JOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konzgencarop. D1neKTpoEMKOCTh
106 KOHJIeHCcaTopa. DJIEKTPOEMKOCTD IIJIOCKOr0 bubmmorexa LOK
8 pa. p https://m.edso00.ru/845b4£73
KOHJIEHCAaTOpa
107 ITapannensHOE COeMHEHNE KOHAECHCATOPOB buGmmorexa LOK
p A A p https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAMHEHUE bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edso0.1u/1€992920
109 OHeprus 3apsHKEHHOro KOHAeHcaTopa buGmmorexa LIOK
p p a P https://m.edsoo.ru/73a3418
bubnnorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHUE 3apsKEHHOM YacTHUIIbl B bubnuoteka [IOK
OZTHOPOJITHOM JJIEKTPUUECKOM [10JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O00011IeH1E U CUCTEMATH3aIMs 3HAHUH 110 bu6mmoreka [IOK
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TeMe "DnekTpuueckoe nose"

https://m.edsoo0.ru/5752603f

KonTponbHas paboTa no teme

bubnnoreka [JOK

14 "DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTossHHBIN TOK. Y CIIOBHS
115 BAHUS [IOCTOSIHHOT'O bubmorexa [IOK
CYIECTRO https://m.edsoo0.ru/233311b5
AIEKTPUUYECKOTO TOKA
bubnnorexa [JOK
116 Ucrounnku Toka. Hanpsokenue u 31C hitps://m.edsoo.rw/0839al 15
3akon Oma 11 y4acTKa IETH. bubnmnoreka [JOK
117
DIEeKTpUYECKOEe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTbH COMPOTUBIICHUS OHOPOIHOTO
118 P A 5 If bu6munoreka [IOK
TPOBOAHIKA OT CIO JUMHBL 1 TLITOHa https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEYCHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILIECTBA. bubnmnoreka [JOK
Pemntenue 3anau https://m.edso0.ru/4378300
[locnenoBarenbHOE, NapaiesIbHOE, bubmmoreka [JOK
120
CMENIaHHOE COEJUHEHUE TTPOBOTHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX 3JEKTPUUECKUX bubnuoreka [IOK
uerneid. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnnoreka [JOK
122 Penterrie sanat https://m.edsoo.ru/3881b469
123 Pabora snekrpuaeckoro Toka. 3aKoH bubnuoteka [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢c
bubnnoreka [JOK
124 P
CHicHHe sa/at https://m.eds00.1ru/6761bfOf
125 MOIHOCTB ANEKTPUIECKOTO TOKA. bu6mmoteka [IOK
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Tennoas MOIIHOCTbD, BBIACIICMAas Ha

https://m.eds00.ru/99750a6f

pesucrope
bubnuorexa [JOK
126 P
CHICHHE 3a1ad https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONPOTUBIICHUE bubnmnoreka [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 1711 OJTHOM (3aMKHYTO ) bubnnoreka [JOK
3IIEKTPUYECKON TN https://m.edsoo.ru/221{40fb
bubnnoreka [JOK
129 P
CHICHHE 33124 https://m.edsoo.ru/3580b679
bubnuorexa [JOK
130 M
OUIHOCTL HCTORHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubnnorexa [JOK
131 K
OPOTKOC 3aMbIKaHHE https://m.edsoo.ru/546£5632
132 Konnencarop B 1ienu MOCTOSHHOT'O TOKa bubmorexa [IOK
A p B https://m.edsoo.ru/3536813¢
bubnnoreka [JOK
133 P
CLICHHC 3a/1a4 https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "I1oCcTOSTHHBIN bubnnoreka [JOK
AJIEKTPUUECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo treme "IlocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amaa mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeH1E U CUCTEMATH3aIUs 3HAHUH 110 bubnnoreka [JOK

teme "[loCcTOsTHHBIN AIEKTPUYECKUM TOK"

https://m.edsoo.ru/bfd7a050
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KonTponbHas pabota no teme

bu6mmoreka [IOK

138
"IlocTOsSIHHBIN AMEeKTpUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DJeKTprdecKas IPOBOJIUMOCTE PA3INUYHBIX
139 BE ecIT)B DJIEeKT Ilzqecxnﬁ TOK BpMeTaJ'IJ'IaX buGnnorexa LIOK
B | p ' https://m.edsoo.ru/da794295
CBepXIpOBOJIMMOCTD
DIIEKTPUYECKUI TOK B pacTBOpax U
140 acnﬂ:Bax JJIEKT OJ'II/ITIz)B 3aIfOHBI dapanes buGnnorexa LIOK
p p ) pali https://m.edsoo.ru/4b423491
JUTSL DJIEKTPOJIH3a
bubnnoreka [JOK
141 OnekTpudecKuil TOK B razax. Ilmazma
p https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUI TOK B BAKyyMe. bu6mmoteka [IOK
Bakyymubie mpuOopsI https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUI TOK B IOJIYIIPOBOIHUKAX Bubmorexa IIOK
p yip A https://m.edsoo.ru/ab61c660
bubnuorexa [JOK
144 ITorynpoBOIHUKOBEIE IIPHOOPEHI
yrip A p p https://m.eds00.ru/83622200
Ou3nyecKkuii MpakTUKyM 0 TeMe
"N3mepeHue CHIIbl TOKa U HAIPSDKCHUS B
LIETIH TTOCTOSTHHOTO TOKA IMPU MTOMOIIN
145 AQHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX bubnmnorexka [JOK
puOopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOU https://m.edsoo.ru/5643¢a56
nabopatopueii o ¢pusuke. [Ipumeps
M3MEPEeHHS PU3HYECKUX BEIIMUUH TIPU
MTOMOIIIA KOMITBIOTEPHBIX JaTYUKOB"
146 @uU3HYECKUI NPAKTUKYM 110 TEME bubnuoreka [IOK

"N3yueHre HepaBHOMEPHOT'O IBUKEHHUS C

https://m.edsoo.ru/f629215f
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LIEJIBIO OTIPEICIICHUSI MTHOBEHHOM
ckopoctu"

147

Ou3nyecKkuii MpakTUKyM IO TeMe
"N3mepeHune yCKopeHust pu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBMDKEHUH 10 HAKJIOHHOM INTOCKOCTH" MIIN
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BPEMEHH MPU PAaBHOYCKOPCHHOM
IBIDKEHUN"

bubmuorexa [JOK
https://m.edsoo.ru/6960b6ef

148

@uU3HYECKUI NPAKTUKYM 110 TEME
"U3mepenune yckopeHust CBOOOHOTO
nagenus" win "M3ydeHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIHLHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa IO OKPY>KHOCTH
C MOCTOSIHHOM 10 MOJTYJIFO CKOPOCThIO" HIIn
"UccnenoBanue 3aBUCUMOCTH TEepUoa
o0panieHnss KOHMYECKOTO MasTHUKA OT €T0
napamerpos”

bubnuorexa [JOK
https://m.edsoo.ru/bcef53514

150

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI TPU
IBIKEHUH OpycKa 10 HaKJIOHHOM
wockoctu" unu "[IpoBepka runoTessbl o
HE3aBHCHMOCTH BPEMEHHU JIBIKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”

bubnnorexa [JOK
https://m.edsoo.ru/0b34db84

151

dusznyeckuit IMPAKTHUKYM I10 TCMC

bubnuorexa [JOK
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"HccnenoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOMINX B MPYKHHE U
pe3nHOBOM 00pasiie, OT ux aedopmanuu’
niu "M3yueHne ABMKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes

Jérkuii 0J10K"

https://m.edsoo.ru/b55b81al

152

@uU3HYECKU NPAKTUKYM 110 TEME
"N3mepenne kodhHUImenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOd(PPHIIHEeHTa
3aBucuMocTtd Frp(N)" wim "HUccaenoBanue
JBMOKEHUs OpycKa 110 HaKJIOHHOM
IUIOCKOCTH € EPEMEHHBIM KO3 PUIIMEHTOM
TpeHus" win "M3ydeHue ABUKEHUA Ipy3a
Ha BaJly C TpeHUEM"

bubnnoreka [JOK
https://m.edsoo.ru/b83b1607

153

Ou3nyecKkuii MpakTUKyM 0 TeMe
"UccnenoBanue ycaoBUl paBHOBECHUS
TBEPAOrO Tela, UMEIOIIETO OCh BpalleHHs "
nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOILETO
TJI0IA]Th OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

®dusnueckuil MpakTUKyM 110 TeMe
"N3mepeHue umiynbca Tenia 1no
TopMo3HOMY ITyTH" 1 "V3mMepenue cubl
TATU, CKOPOCTU MOJIENH 3JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TAru" uin "CpaBHeHUe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM

bubnuorexa [JOK
https://m.edsoo.ru/8561fb28e
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cwibl" wiu "MccnenoBanue coxpaHeHUsI
HMITYJIbCA TP YIIPYTOM B3aUMOJICHCTBUH"
win "M3Mepenre KUHETUYECKON SHEprun
Teja 1o TOPMO3HOMY ITyTH"

155

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3ydyeHne n30TepMHUYECKOro Mpoliecca
(peKOMEH1I0BaHO HCIIOIb30BaHUE
uudposoii madoparopun)" unu "MUsyuenue
n30X0pHOro npouecca" nwin "U3yuenue
n3obapHoro nporecca” uinu "lIposepka
YpaBHEHUSI COCTOSHHUS"

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

156

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepeHue yaenbHON TeMI0EMKOCTH" NN
"UccnenoBanue mpoiecca OCThIBAaHUS
Bentectsa" win "MccnenoBanue
aauabaTtHoro mpouecca" win "M3yuenue
B3aMMOCBS3HM HEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKOCTER"

bubnnorexa [JOK
https://m.edsoo.ru/2f2faa61
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Ou3nyecKuii MpakTUKyM 0 TeMe
"N3ydyeHne 3aKkOHOMEPHOCTEHN HCTIapeHus
xuakocten" unu "M3mepenue ynenpHoOU
TEIUTOTHI TIJIaBIeHUs Jibaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX NapoB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OIL[EHKa MacChl apoB B
nomemnieHun". M3amepenne kodddunrenrta

bubnuorexa [JOK
https://m.edsoo.ru/6bla23b5



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

IMOBCPXHOCTHOI'O HATAKCHUA

158

®dusnueckuil MpakTUKyM 110 TeMe
"HaOmnroeHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
n3ny4yenus ceeroquona” unu "Msyduenue
IIPOTEKAHUs TOKA B LIETIH, COAEPKALICH
koHzaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH OTEHLIMAJIOB (HAPSDKEHUS ) IpU
[I0CJIEI0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOpoB"

bubmuorexa [JOK
https://m.edsoo.ru/ec424377
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@uU3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COSTMHEHUS
pesuctopoB" unu "M3Mepenue yeapHOro
COIPOTUBIICHUS MPOBOIHUKOB'" WU
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs JIaMITbl HaKaJIuBaHus"

bubnuorexa [JOK
https://m.edsoo.ru/2b179d98
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@uU3HYECKUI NPAKTUKYM 110 TEME
"HaGuroieHune anmekTposnsa’ win
"N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA"
ninu "UcciaenoBanune 3aBUCUMOCTH
COIIPOTUBIICHUS] TEPMOPE3UCTOPA OT
temnepatypbl” win "CHATHE BOJBT-
aMIIEpHOI XapaKTepUCTUKU quoaa"

bubnnoreka [JOK
https://m.eds00.ru/64b6e901
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PesepBHrlit ypok. O60011eHNE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Kunematuka"

bubnnoreka [JOK
https://m.edsoo.ru/ed017d93

162

PesepBHrlit ypok. O600111eHNE U

bubnuorexa [JOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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https://m.edsoo.ru/ed017d93

CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Tunamuka"

https://m.edso00.ru/3149956b

PesepBHrlil ypok. O60011eHNE U

bubnnoreka [JOK

163 cucreMaru3anus 3HaHuH mo teMme "Cratuka
B " https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeNa
PesepBusblil ypok. O0001IIEHNE 1
164 CHCTEMaTHBZEHH 3HAHUU 110 TeMe "3aKOHEI Bubmiorexa IIOK
" https://m.edsoo.ru/6¢0df9cc
COXpaHEHUs B MEXaHUKE
Pesepsubiii ypok. O000IIIEHTE U
165 CI/ICTIe)MaTmZEHa 3gaHui 110 TeMe "OCHOBEI Bubmuorexa IIOK
. " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHUECKOU TEOPHH
Pesepsubiil ypok. O000IIIEHTE U
P P . bubmmoreka [JOK
166 CHCTEMATHU3AINA 3HAHUU 10 TEME
" " https://m.edsoo.ru/Obcc77¢1
Tepmoaunamuka. TermioBbie MalTUHBI
PesepBHeIil ypok. O000IICHHE 1
167 CHUCTEeMaTHU3aIvs 3HAHUH 110 TeMe bubnnoreka [JOK
"ArperaTHble COCTOSIHUSI BEIIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBeIe nepexoibl"
Pesepsubiil ypok. O000IIIEHTE U
168 CI/ICTIe)MaTmZEHa 3HAHUU 110 TEME Bubmroreka IIOK
" " https://m.edsoo.ru/f2381¢c0c
DNeKTpUYEeCcKoe moJie
PesepBusblil ypok. O0001IIEHNE 1
169 CI/ICTI;)MaTI/IBZII;)I/Iﬂ 3HAHUU 110 TEME Bubmroreka IIOK
" . . " https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN 2NEKTPUUYECKHI TOK
170 PezepBublit ypok. O6001eHue 1 bu6mmoteka [IOK

chcTeMaru3anus 3Hauui mo teMme "Toku B

https://m.edsoo.ru/cc7681d4
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pa3IuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

15

16




11 KVIACC

KosmnuecTBo yacos i DJIeKTPOHHbIE
aTa
Ne - Kontpoa | Ipakruu uuppossie
eMa ypoka usyue
n/n Bcero bHBIE ecKHe o0pa3oBaTtejibHbIE
HUA
padoThbI padoThI pecypchl
BzaunmoeiicTBHE TOCTOSHHBIX MArHUTOB
1 M IIPOBOJHHUKOB C TOKOM. Marautaoe 1 bubmmorexa LOK
POBOA ' https://m.edsoo.ru/487a8593
none. ['mnoreza Amnepa
Bextop maruutHO#i naaykuuy. [puaimn
2 cyne 11;)031/1 15051 MaFHI/ITH}I:IX noneﬁp Jluann 1 bubmnorexa LOK
ynep UII ' https://m.edsoo.ru/4clabech
MarHMTHON MHIIyKIIUU
3 MarsnuTHoO€ 1oJjie IPOBOJHUKA C TOKOM. | bubnnoreka [JOK
OnbIT Dpcrena https://m.edsoo.ru/d35d5262
bubnnoreka [JOK
4 C A é 1
nia Ammepa, e€ HanpaBIeHUE U MOYJIb https-//m.edsoo.rw/26d9c5ba
bu6munoreka [IOK
5 P 1
CIHICHHE 3/t https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubnuoteka [IOK
DNeKTpOoU3MEpHUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBJICHUE U
7 MOAYJb. JIBI)KEHUE 3apsSyKEHHOM 1 buGmorexa HOK
Y- P https://m.edsoo.ru/c97afaal
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM I10JIE
bubnuorexa [JOK
8 Pemenue 3amau 1
a https://m.edsoo.ru/504e98c7
9 Pabota cunbl Jlopeniia 1 bu6mmoreka [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

https://m.edsoo.ru/d518be4b

10 Pemenue 3agau bubmmorexa OK
A https://m.eds00.ru/93617bd9
1 MarnuTHoe 10JIe B BEIIECTBE. bubnuorexa [JOK
deppOMarHeTuKy, napa- U JMaMardHeTUKU https://m.eds00.1ru/30ff9608
12 OcHoBHBIE CBOMCTBa (hepPOMATHETHUKOB. bubnmnorexka [JOK
[Tpumenenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenue 3amau nmo teme "MarautHoe bubnnoreka [JOK
noje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnuoreka [JOK
noje" https://m.edsoo.ru/41c4ae8a
SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH. bubnmnorexka [JOK
15 N
[ToTok BekTOpa MAarHUTHOM MHIYKIIUU https://m.edsoo.ru/b3efalcl
bubnuorexa [JOK
1
6 OAC mrpyKumy https://m.edsoo.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON UHIAYKIIUU bubnmnorexka [JOK
@apanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexkrpuueckoe nosie. Toku bubmmoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMH B ABUKYLIUXCS bubnmoreka [JOK
MPOBOJHUKAX https://m.edso00.ru/0235¢c02
bubnuorexa [JOK
20 Pemenne sanas https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpaso Jlenna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Kartymika Bbu6mmoteka [IOK
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https://m.edsoo.ru/5b55c307
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https://m.edsoo.ru/48150bd8
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HHAYKTHBHOCTHU B LECIIN IMTOCTOAHHOI'O

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

TOKa
7 SABnenne camonnykuuu. J1C bu6mmoteka [IOK
CaMOMHYKIMHU https://m.edsoo.ru/7ee60cal
24 OHeprus MarHUTHOTO MOJIS KaTYLIKH C bu6moreka [IOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
bubnnorexa [JOK
25 P
CHICHHE salatd https://m.edso0o.ru/88{69d2b
26 O060011IeHNEe U CUCTEMATU3aIIMS 3HAHUH bubnuorexa [JOK
1o Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/76484025
7 KonrponsHas padora o Teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo0.ru/8ae09b98
73 Konebarenpuas cucrema. CBOOO HBIC bu6mmoreka [IOK
KoJiebanus1. ['apmoHnYecKkre KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTnueckoe u 1TMHaMHYECKOE bubnmoreka [JOK
OIMCaHue KoeOaTeIbHbIX ABUKECHUN https://m.edsoo0.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYCECKOTO OTTUCAHUS
30 rapMOHHMYECKHUX KOJIeOaHUH U3 UX bubmorexa [IOK
p https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOTO U KHHEMATHYECKOTO
OTMCaHUs
bubmuorexa [JOK
31 Ammumnryzaa u ¢gasa kosebaHui
ynau d https://m.edsoo.ru/7a0c439a
Ilepuon u yacrora koneoOauuii. [lepuon
P . P bubnmoreka [JOK
32 MaJIbIX CBOOOIHBIX KOeOaHul

MAaTEMATHYCCKOI'O MasATHHKA. Hepnoz(

https://m.edso00.ru/e0399319
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https://m.edsoo.ru/7c1db385
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https://m.edsoo.ru/7a0c439a

CBOOOHBIX KOJIEOaHH IPYKUHHOTO

MasTHUKA
13 3aryxatomue Koynebanus. BeiHyX1eHHbIe bu6mmoteka [IOK
koJiebanus. Pesonanc https://m.edsoo0.ru/72¢93d09
bubnuorexa [JOK
34 A o
BTOKOICOAHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Vpok-koH(DepeHusd "MexaHnnueckue
36 K(E)J'Ie6aHI/I$([1) BpM ;,IKaJn,HLIX buGnnorexa LIOK
'}'I https://m.edsoo.ru/8ef587be
HMHCTPYMEHTaxX
37 O000111eH1E U CUCTEMATH3AIIUs 3HAHUT bubnnoreka [JOK
o TeMe "MexaHunuyeckue Kojeoanus" https://m.edsoo.ru/eb84182f
18 DNeKTpOMarHUTHBIE KOJIeOaHusI. bubnmnorexka [JOK
KonebaTtenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTY b
39 3apsaaa KOHIAeHcaTopa ¢ aMIUIUTY IO Bubmorexa IIOK
P A p A https://m.edsoo.ru/09319af1
CHJIBI TOKa B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs1 SHEPTUH B UJI€AJIbHOM bubnmoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 2JIeKTPOMAarHuTHEIE
41 KOJ‘I}é6aHI/IIL$I[ Brin >1<p €HHEIE buGnnorexa LIOK
' YA https://m.edso0.ru/5¢668619
AJICKTPOMArHUTHBIE KOJICOAHMS
47 IIepemennslii TOK. Pezuctop u bubnuoreka [IOK

KOHACHCATOP B LCIIHU IICPEMCHHOT'O TOKA

https://m.edsoo.ru/84836152



https://m.edsoo.ru/72e93d09
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https://m.edsoo.ru/addeec71
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https://m.edsoo.ru/84836152

13 Karynika MHIyKTUBHOCTH B LIEIU bubnuoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa I 2JIEKTPUYECKON Lienn Bbu6mmotreka [IOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh MEPEMEHHOTO TOKA.
45 AMIUTATYIHOE U IEUCTBYIOIIEE 3HAUCHUE buGnnorexa LIOK
A A yrot https://m.edsoo.ru/lcac6cdc
CHUJIbI TOKA U HaNPSHKEHUS
46 Pe3oHaHc B 2J1eKTpUUECKOH 1IETH buGnnorexa LIOK
p H https://m.edsoo0.ru/087506df
bubnuorexa [JOK
47 P
CHLICHHE 3anat https://m.edsoo.ru/al6836a4
Wneanpueif Tpancdopmatop.
48 HHOI/ISBO CTBE ne(be paqa I/Ipl'IOT eOiieHue Bubmorexa IIOK
P a o peA p https://m.edsoo.ru/f97418ae
AIEKTPUYECKOI SHEPTUHU
DKOJIOTUYECKHE PUCKHU TTPU TPOU3BOJICTBE
49 anekTposneprun. Kynprypa bu6mmorexa [IOK
HCIIOJIb30BAHUS BJIEKTPOIHEPTUU B https://m.edsoo.ru/a6f74d93
MOBCEIHEBHOM KU3HU
bu6mmoreka [IOK
50 Permrenue 3amgau
A https://m.edsoo.ru/ee6677ed
bubnnoreka [JOK
51 Pemntenue 3angau
A https://m.edsoo.ru/7cab5918
O000111eHE U CUCTEMATH3AIUs 3HAHUI
52 110 TeMe ""DIEKTPOMarHuTHbBIE bubnnorexa LIOK
" p https://m.edsoo.ru/401024a9
KOJIeOaHUs
53 MexaHnn4ecKkue BOJHbL. XapaKTEPUCTHKH bubnmoreka [JOK
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MEXaHHNYCCKHUX BOJH

https://m.edsoo.ru/a58e109f

54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo0.ru/d9ae1000
bubnuorexa [JOK

X
33 3BYK. XapakTepHCTHKH 3ByKa https://m.edsoo.ru/138b6f09
56 WNudpas3Byk u yapTpassyk. lllymoBoe bubnmnorexka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl https://m.edso0o.ru/7380038f
bubnuorexa [JOK
57 P
CHIeHAe sajad https://m.edsoo.ru/cfd918bf

53 DOneKTpoMarHuTHbIC BOJIHBL. U3nydueHue bubnmnorexka [JOK

3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1

59 DHeprus 3JIeKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 37€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 3eKTPOMarHUTHBIX BOJIH B bubmmorexa HOK
P P https://m.edsoo.ru/49bel9e
TEXHHUKE U OBITY
[IpuHUKIIBI paIuOCBA3HU U TEICBUICHHUS.
61 Pf MOJIOKA I:/m DNeKTpOMarHuTHOE bubmorexa [IOK
s T p . https://m.edsoo.ru/9f96f18
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
2 KonrponsHas padora o Teme bubnuoteka [IOK
"Konebanus 1 BoiHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH MPSIMOJIMHEHOTO bubnmnoreka [JOK
pacrpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pewrenue 3a1au Ha nTpUMEHEHUE 3aKOHA
. bubnmoreka [JOK
64 MPSMOJIMHEMHOTO paclpOCTPAHEHUS

CBCTa

https://m.edsoo.ru/ea32d455
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Otpaxenue csera. [1nockoe 3epkaino.

bu6mmoreka [IOK

65
Cddepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCONIOTHBIN U
OTHOCUTEJIbHBIN TI0KA3aTelb
66 npenomienus. [lonHoe BHyTpeHHee bubmorexa [OK
p ’ . yp https://m.edsoo.ru/bc2e55¢cd
otpaxxenue. [IpenenbHbIil yroJl MoJHoro
BHYTPEHHETO OTPaKEHUS
67 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
OTpaKCHUA U IPEJIOMIICHUS CBETA https://m.eds00.1ru/49d830a9
68 Xonx nyudent B mpusme. Jlucriepeust ceera. bubmmoreka [JOK
CnoxHbIl cocTaB Oenoro ceera. LBer https://m.edsoo.ru/d8elc3be
69 JIun3pl. @OKyCHOE paccTOsTHUE U bubnmnorexka [JOK
ONTHYECKAsl CUJIa JTUH3bI https://m.eds00.1ru/60441359
70 [TocTpoenne n300pakeHMI B JIMH3AX U UX bubnuoreka [IOK
cucrtemax. YBEJIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pewenue 3a1au Ha noctpoeHue
71 M300paKeHHH, IMOTYy4aeMbIX C IIOMOIIIBIO bubmorexa [OK
P ’ ya H https://m.edsoo.ru/5a868f09
JIMH3
72 I'ma3 xak ontuyeckas cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [penens bubnmnorexka [JOK
IIPUMEHUMOCTH T€OMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METO/IbI €€ U3MEPEHUs bubmmorexa [TOK
P g P https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus cera nommorexa 110

https://m.edsoo.ru/lel6ccbe
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bubnnoreka [JOK

76 u
HTepepeHI caeTa https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble UCTOUHUKHU. Y CIIOBUS bubnuoreka [IOK
HaOJIOACHNST MAKCHMYMOB 1 MHHUMYMOB https://m.edsoo.ru/c6416d48
bubnnorexa [JOK
P
78 CILICHHE 33121 https://m.edsoo.ru/3061de2b
bubnuoreka [JOK
7 Ipumencnue nHTepdepenim https://m.edsoo.ru/668edbc8
bubnnoreka [JOK
80 Jingpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas pemérka. Y cIoBHe bubnmoreka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnnorexa [JOK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonstpuzanus ceera https://m.edsoo.ru/e9890fe9
bubnnoreka [JOK
84 P
CHLICHHE 3anat https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBIIEHUS B IIPUPOJIE bubmmorexa LOK
pHpoaL https://m.edsoo.ru/0b36363d
26 O000111eHIE U CUCTEMATU3AIIUs 3HAHUT bubnnorexa [JOK
o teme "Onrtuka" https://m.edsoo.ru/8a14748b
bubnuorexa [JOK
87 K §)
OHTpOJIbHAs padboTa o Teme «OnTUKa» hitps://m.cdsoo.rw/823 1 5dd4
28 ['paHu1Bl TPUMEHUMOCTH KJIACCUYECKOMN bubnmoreka [JOK

MEXaHUKH. 3aKOHBI QJICKTPOJUHAMUKHN U

https://m.edsoo.ru/c9bd77cb
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https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
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IMPUHIHIT OTHOCUTCIBLHOCTHU

HOCTyHaTLI CHGHH&HLHOﬁ TCOPHUU

bubnnoreka [JOK

&9
OTHOCHUTEJIHLHOCTH https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAI.
IIpeoOpasosanus Jlopenua. YcioBue
90 a pI/ILII/III;HOCTI/I OTHO(I))I/IT;IBHOCTL buGnnorexa LIOK
p ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMCHH
Y COKpAIICHHUE JIJTHHBI
01 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubnmnorexka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBsi3b MacChlI C PHEPTUEH U UMITYJIHCOM
92 €JISITUBUCTCKOM YaCTHUIBI. JDHEPTUI bubnnorexa LIOK
p 1Bt P https://m.edsoo.ru/b6258ffa
IIOKOS
93 PaBHOBECHOE TEIJIOBOE U3IIYUEHUE buGnnorexa LIOK
yi https://m.edsoo.ru/f54035a5
bubnnoreka [JOK
94 3 B
AKOH cuMetierst Buta https://m.edsoo.ru/1¢c5ff752
bubnuorexa [JOK
95 r M. I1 .
HUIoTE3a JIaHKa 0 KBaHTax. DOTOHEI https://m.cdsoo.ru/aSfEa2 18
bubmuorexa [JOK
96 9
HCPIHA U MMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. Ompiter A. I'. Cronerosa. bubnuoreka [IOK
3akonbl poTtodddekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHILITEHA AJ1s1
b K
98 dbotoaddekra. "KpacHas rpanuma" nommorexa 110

dhoTodrddekra

https://m.edsoo.ru/01ef4556
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bubnnoreka [JOK

99 .0 I1. H. JIeo
Jlasienue ceeta. OrbITh! coeaesa https://m.edso00.ru/64b41966
. bubnmoreka [JOK
100 BoxHoBEIE CBORCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Boane! ne bpoitna. /inHa BOJIHBI e
101 b 0171J1;1I1[/1 aI;Me bl §6naCTH J'IOKaJ'IZI[/IBa 15054 buGnnorexa LIOK
P P P t https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopnyckynssipHO-BOJIHOBOH Ayaln3M buGnnorexa LIOK
PHYCKYIAP Y https://m.edsoo.ru/8ccab62a
bubnuorexa [JOK
103
Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX hitps-//m.edsoo.rw/30dbal 8
Craennduka U3MEPEHUHA B MUKPOMHUPE.
i P R P up bubnuorexa [JOK
104 CooTHolieHus: HeonpeAeaEHHOCTEN
. https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnuorexa [JOK
105 P
clietme Fpa(l)I/I‘IGCKI/IX sajad https//medsooru/e70195bd
bu6mmoreka [IOK
1 P g
06 CILICHHE PACUCTHBIX 3alat https://m.edsoo.ru/ee9b3182
KonTponbHas padora mo Temam: "OCHOBBI
107 CTO", "KopiyCKyasspHO-BOJIHOBOMI bubnnorexa LIOK
. PHyCKyJIAp https://m.edsoo.ru/c3de891a
yau3m
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 aroMa. IlmanerapHast MojellbL aTOMa bubnnorexa LIOK
: P 8 https://m.edso0o.ru/312b750a
Pesepdopaa
109 [Toctynarter bopa bubmorexa [TOK

https://m.edsoo.ru/404dfa9a
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110 Buasl cniektpoB. CriekTp ypoBHE# bubnmnorexka [JOK
DHEPTUH aToMa BOJIOpoaa https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYKJEHHOE U3IIyYCHUE Bbu6mmotreka [IOK
CBeETa https://m.edsoo.ru/f945d85¢c

112 Jasep bubmuorexa [JOK

https://m.edsoo.ru/2288a0c4
Hyknonuas monens sapa [elizendepra-
113 I/I]};aHeHKO. 3apsa u MaECOBOG LII/ICJ'I(I)) buGmmorexa LOK
https://m.edsoo.ru/34adasSde
siapa. M3oTornbl. PagnoakTHBHOCTH
3aKOH paJInO0aKTUBHOI'O pacIaja.

114 CBolicTBa HOHU3UPYIOILETO U3JIy4EHUS. bu6mmoteka [IOK
BnusgHue painoakTHBHOCTH Ha KUBBIE https://m.edsoo.ru/aab98bef
opranusmsl. Jlo3umeTrpus
DHeprusi CBA3U HYKJIOHOB B sI/Ipe.

Snepusie cunbl. Jledekt Maccl apa.

115 SnepHblie peakuuu. SnepHble peaKTOPBI. bubnmoreka [JOK
[IpoGiems! ympaBiseMoro https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a. DKOJOTUYECKUE
ACIIEKThI Pa3BUTHS SAICPHON SHEPIrEeTUKHU
Mertoasl perucTpauuu U UCCIEI0BaHU
3JIEMEHTApHBIX YACTHII.

116 OyHIaMEHTAIbHbIE B3aUMOJCHUCTBUS. bu6mmoreka [IOK
baproHbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08aSb
[IpencraBnenue o CTaHAapTHONW MOJIEIH.

KBapk-rirrooHHast MOJienb aipOHOB
117 ®dwusuka 3a npeaenamu CTaHgapTHON bubmorexa [TOK

https://m.edsoo.ru/c026fd37
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Mozenn. TéMHas marepus U TEMHas
sHeprusa. EMMHCTBO pU3MUeCcKoil KapTHHEI
MHpa

OTansl Pa3sBUTHUA ACTPOHOMMHU. 3HaueHMe

bubnnorexa [JOK

118
aCTpOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 O0BSICHEHUS PUPOBI KOCMHUYECKHUX bubnmoreka [JOK
00BbeKTOB. MeTOIbI aCTPOHOMHYECKHUX https://m.edso00.ru/39¢44028
HUCCIIEI0OBAHNNI
CoBpeMeHHbIEC ONITUYECKUE TEIECKOIIBI,
120 aJMOTEJIECKOITbI, BHEaTMOChepHas buGnnorexa LIOK
p ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3nn0r0 HeOa. Co3Besnus, sipKue bubnmnoreka [JOK
3BE3/IblI, IIJIAHETHI, UX BUAUMOE JBHKCHUE https://m.edsoo.ru/aac588eb
Conneuynas cucrema. Connue. ConHeunas
122 akTUBHOCTL. McTounuk sHeprun ConHona bubmmorexa LIOK
N ' p 1 https://m.edsoo.ru/22748eb4
H 3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 JuarpamMma "crieKTpajabHBIN KIacc — bubmmorexa [JOK
panva Chertp https://m.edsoo.ru/42169944
CBETUMOCTD
124 3Be3bI II1aBHOM I10CJIEA0BATEILHOCTH bubmmorexa LOK
A A https://m.edsoo.ru/b3cb766¢
BuyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABICHUS O bubnuoreka [IOK

MIPOUCXOXACHUU U 3Boonnu CoJtHIIa U
3BE3/. DTanbl KU3HU 3BE3T

https://m.edsoo.ru/d09da494
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Muneunsiii [lyre — Hama ['anakruka.

126 Tunel ragmaktuk. YEpHbIE NLIPHI B LApax Bubmorexa IIOK
- ep AAbIP AP https://m.edsoo.ru/7cd10a0a
TaJIaKTHK
Bcenennas. Paciiupenue BeeneHHOIM. Bu6 1IOK
HOIHOTEKA
127 3akoH Xao66mna. Teopus Bonsioro
p https://m.edsoo.ru/3dbdfod2
B3pbIBa. PEIMKTOBOE U3Ty4YECHHUE
128 MacmraGHast cTpykTypa Beenennoil. bu6mmoteka [IOK
MertarajnakTuka https://m.edsoo.ru/ce234633
bubnnoreka [JOK
129 Hepeménnsie mpoOiaeMbl aCTPOHOMHUHA
P P P https://m.edsoo.ru/d37d9ffe
Ou3nyecKkuii MpakTUKyM 0 TeMe
"UccneqoBaHnue MarHUTHOT'O I10JIA
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "HccenoBaHue CBOMCTB bubnnorexa LIOK
" " https://m.edsoo.ru/67361aef
dbeppomarnerukoB" wiu "HccnenoBanue
IENCTBUS IIOCTOSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu
131 "N3ydyeHue 3aBUCUMOCTH CHJIbI AMIiepa bubnuoteka [IOK
ot cuibl Toka" win "Onpenenenue https://m.edsoo.ru/fcae91e9
MarHuTHOM MHAYKIIMU Ha OCHOBE
u3MepeHus cuiiel Ammepa"
@uU3NYECKU NPAKTUKYM 110 TEME
"HccimenoBaHue IBIEHUS
132 https://m.edsoo.ru/c36658da

AJIEKTPOMArHUTHON UHAYKIIUU'" HIIN
"Onpenenenre MHAYKIIUU BUXPEBOTO



https://m.edsoo.ru/7cd10a0a
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MArHUTHOTO o

dusznyeckui IMPAKTUKYM I10 TCMC

133 "UccnenoBanue sBIE€HUS CAaMOMHIYKIUN" bubnnorexa [JOK
nmu "Coopka Moaenu https://m.edsoo.ru/b8b6391
AJIEKTPOMAarHuTHOro reHeparopa”
®u3nyecKuil NPaKTUKYM 110 TEME
134 "N3mepenue nepruoaa CBOOOIHBIX bubnmoreka [JOK
KoJ1e0aHuil HUTSIHOTO U MPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasATHUKOB"
®u3nuecKuil NPaKTUKYM 110 TEME
135 "[Ipeobpa3oBaHue SHEPTUU B MPY>KUHHOM bubmorexa [IOK
| https://m.edsoo.ru/a28026bd
MasTHHUKE
@u3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue NepeMEHHOT0 TOKA Yepes
136 MIOCJIEI0BATEIBbHO COCIMHEHHbBIE bubnmoreka [JOK
KOHJIEHCATOp, KaTYLIKY U PE3UcTop" i https://m.eds00.ru/89dc2d90
"HccnenoBanue paboThl HCTOUHUKOB
CBETa B LIETIH [IEPEMEHHOr0 ToKa"
®u3nUecKUil NPaKTUKYM II0 TEME
137 "N3yueHue napameTpoB 3BYKOBOM bubmmorexa LOK
" https://m.edsoo.ru/b100661a
BOJIHBI
@uU3NYECKU NPAKTUKYM 110 TEME
138 "U3mepenune nokasaress npeaoMIIeHUs bubnmoreka [JOK

crexna" wiu "llonydenue n3o0pakeHus B
cHCTeMe M3 IJIOCKOT0 3epKajia U JIMH3bI"

https://m.edsoo.ru/42569e¢al
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@uU3NYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BellecTBa (Ha mpuMepe

bubnuorexa [JOK

139
XKuakux JuH3)" uinn "M3Mepenue https://m.edsoo.ru/b879tb3f
(OKYCHOTO PacCTOSTHUS PACCEUBAIOLITUX
H3"
@uU3NYECKUI NPAKTUKYM 110 TEME
" bubnuoreka [IOK
140 HaGmonenne audpakimm,
" https://m.edsoo.ru/8b7ac737
UHTEp(EpPEHIINH U MTOJIIPU3ALUU CBETA
@uU3NYECKU NPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
141 . ore ac (o0 bubnuorexa [JOK
JIITUBUCTCKUX YacTuil (11
P https://m.eds00.ru/63756c47
dotorpadusM TPeKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM I10J1e)"
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoi [lnanka Ha
" bubnuoteka [IOK
142 ocHOBe uccienaoBanus Gporodaddexra
\ https://m.edsoo.ru/eb916182
nnu "MccnenoBaHue 3aBUCUMOCTH CUIIbI
TOKA Yepe3 CBETOANO] OT HAPSKEHUS"
@uU3NYECKU NPAKTUKYM 110 TEME
143 "UccnenoBanue criekTpa pa3peKeHHOTO bubnmoreka [JOK
aTOMapHOT0 BOJOPO/a U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctostHHOM Punbepra"
@uU3NYECKUI NPAKTUKYM 110 TEME
144 "HccnenoBanue pagqnoakTUBHOTO (hoHa ¢ Bbu6mmotreka [IOK

WCIIOJIB30BAaHUEM JI03UMETpa" WIIH
"N3ydenue noraouieHus: 6era-4acTuil

https://m.edsoo.ru/c3dabebe
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amoMuanemM"

145

dusnueckuil MpakTUKyM 110 TeMe
"Habaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
MCIIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JUISl ONIPEIECIICHUS
MOJIOKEHHS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/1bl'
wiu "Habmronenus B reneckon JIyHsl,

'

IJIAHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOILIeHUH"

bu6mmoreka [IOK
https://m.edso0.ru/1072021e

146

O06001IeHre ¥ cHCTeMaTU3allvsl 3HAHUH.
Ponb pusuku u actponomuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cepax
JesITeIbHOCTH YellOBEKa

bubnnoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o0061eHre U cucTeMaTu3als 3HaHUH.
Ponb 1 MecTo (hU3HKHU ¥ aCTPOHOMUH B
COBPEMEHHOM HAayYHOU KapTUHE MUpa

bubnnoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O06o00muIeHre 1 CUCTeMaTH3AIHSI 3HAHUH.
Poins ¢pusndeckoii Teopun B
(dbopMHpOBaHUY MPE/ICTABICHUI O
(bu3nvecKoil KapTHHE MUPa, MECTO
(hbU3UYECKO KapTUHBI MUPA B 00IIIEM
ps/Iy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUIA O IPUPOJIC

bubnnoreka [JOK
https://m.edsoo.ru/e7d400{4
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149 O06001IeHNEe U CUCTEMATU3aIIMS 3HAHUM bubnuorexa [JOK
o teme "Kunemarnka" https://m.edsoo.ru/b032fcdb
150 O000111eHIE U CUCTEMATU3AIIUS 3HAHUN bubnnoreka [JOK
o teme "Knnemarnka" https://m.edsoo.ru/4e31b507
151 O000111eH1E U CUCTEMATU3AIIUS 3HAHUN bubnuoreka [JOK
mo teme "Iunamuka" https://m.edsoo.ru/2dfbafe5
152 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUH bubmuorexa [JOK
o reMe "CraTHka TBepJoro tena" https://m.edsoo.ru/3cca482e
O000111eHIE U CUCTEMATU3AIIUs 3HAHUN
153 o TeMe "3aKOHBI COXpaHEHUS B Bubmorexa ITOK
" p https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O000111eHIE U CUCTEMATH3AIIUS 3HAHUN
154 110 TeMe "OCHOBBI MOJIEKYIISIPHO- bubnnorexa LIOK
. " yp https://m.edsoo.ru/ed440ca8
KHUHETUYECKON TEOpHH
O000111eH1E U CUCTEMATH3AIIUS 3HAHUN
155 o teMe "TepmoanHamMuka. TemnoBele buGnnorexa LIOK
" pMOA ' https://m.edsoo.ru/c63f7c10
MallHBI
O00011IeH1E U CUCTEMATU3aIIUs 3HAHUI
156 o TeMe "ArperaTHbele COCTOSHHUSA buGnnorexa LIOK
p " https://m.edsoo.ru/1d36b5b1
BemiecTBa. Ma3oBbIC MEPEXOIbI
157 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUH bubnuorexa [JOK
1o teme "DnekTpuieckoe mnojue" https://m.edsoo.ru/3bf0def9
O000111eHE ¥ CUCTEMATH3AIIU 3HAHUI
158 1o TeMe "I1oCTOSHHBIN SIEKTPUUECKUI Bubmorexa ITOK
" p https://m.edsoo.ru/71453ee6
TOK
159 O0o001IeHre U cHCTeMaTU3allusl 3HAHU I bubnmoreka [JOK
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o reMe "Toku B pa3inyHbIX cpepax”

https://m.edsoo.ru/3d40077a

O00011IeH1E U CUCTEMATU3aIIUs 3HAHUN

bubnnoreka [JOK

160
no teme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O0001IEHIE 1
161 CI/ICTI;MaTI/BZp WS 3HAHUU 10 TEME buGnnorexa LIOK
1 https://m.edso0.ru/053e¢2248
"DJIeKTpOMarHuTHasE UHIYKLIUS"
PesepBusblil ypok. O0001IEHIE 1
162 CI/ICTI;MaTI/I?,Zp WS 3HAHUU 110 TEME bubnnorexa LIOK
" B " https://m.edsoo.ru/d6310bfd
MexaHndecKHe KOJIeOaHus
PesepBusblil ypok. O0001IEHIE 1
163 CI/ICTI;MaTI/BZp WS 3HAHUU 110 TEME bubnnorexa LIOK
H https://m.edsoo.ru/5e¢2bb83d
"DneKTpOMarHUTHBIE KoJieOaHus "
PesepBHrlil ypok. O60011eHE U
164 CHCTEMaTH3allMs 3HAHUH 10 TeMe bubmuorexa [JOK
"MexaHU4YeCKue U 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBusblil ypok. O0001IEHIE 1
P P . bubnmoreka [JOK
165 cUCTEMAaTH3AalN 3HAHU 10 TEME
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepsuEblil ypok. O0001IIEHHE U
P P EH bubnuorexa [JOK
166 cUCcTeEMaTH3alisl 3HaHUH 10 TEME
https://m.edsoo.ru/Sbeclc65
"Ocuossl CTO"
PesepBusblii ypok. O0001IEHIE 1
167 CI/ICTI;)MaTI/BZp WS 3HAHUU 10 TEME buGnnorexa LIOK
" I . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
168 PesepBHrlil ypok. O60011eHE U bu6mmoreka [IOK
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOI'PAMMBI10 KJIACC

Kog
npoBeps
e€Moro
pe3yJabT
aTa

HpOBepﬂeMble NMpeaAMETHLIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET0 o01Iero 06pa303a}mﬂ

10.1

JleMOHCTpHpOBaTh Ha TpPHUMEpPax PoJib H MECTO (U3HKHA B
dbopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON ACATEIHPHOCTH
Joneu

10.2

Y4uTBHIBaTh TPAHULBl IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHajbHas TOYKa, MHEpLHUaNbHas CUCTeMa OTcY€Ta, abCOJIFOTHO
TBEPJI0E TEJI0, UJCATbHBIN I'a3; MOJIEIN CTPOEHUS I'a30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DJIEKTPUUYECKUH 3apsii — IIPU PELICHHUH
duznyecKux 3aaa4y

10.3

Pacnio3naBate (usnueckue sBICHHS (MPOIECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETHUECKOW TEOPHH
CTPOCHHUSI  BEIIECTBA W  JJIGKTPOJUHAMUKU: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBIIKEHHE, CBOOOJHOC TMaJCHUE
TEJ, JBWKCHHE TI0 OKPYXHOCTH, WHEpIHs, B3aWMOJICHCTBHE TEI;
QG dy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHHE KUAKOCTEH M TBEPIBIX
Tel, W3MEHeHHue oO0béMa Tel TMpU HarpeBaHUM (OXJIAXKIECHUN),
TEIJIOBOE  PAaBHOBECHE, WCIApEHHe, KOHJACHCAIWs, IUIaBJICHHE,
KPUCTAITN3aIMsl, KUIICHWE, BIAXHOCTh BO3JyXa, IIOBHIIICHHUE
JIABJICHUS Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXTY
napamMeTpamMH COCTOSIHHSI ra3a B HM30IPOLECCax; 3JICKTPU3alus Tel,
B3aUMO/ICHCTBHE 3apPsI0B

10.4

OnuceiBaTh MEXaHHMYECKOE [JBH)KEHUE, HCHOIb3yd (husnuyeckue
BEIIMYMHBIL: KOOpAUHATA, IIyTh, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CUIa, UMIYJIbC TeJla, KUHETUYECKas DHEprusd,
NOTEHLMANbHAsl DJHEPrus, MeXxaHudyeckas pabdoTa, MexaHH4yecKas
MOIITHOCTb; TIPH OMUCAHUU NPABUIBHO TPAKTOBATH (DU3UUYECKHIA CMBICIT
UCTIOJIB3YEMBIX BEIIMYMH, UX O003HAUEHUS W EIWHUIIBI, HAXOIUTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU

10.5

OnuceiBaTh U3y4EHHBIC TEIVIOBBIE CBOWCTBA TEJ U TEILJIOBBIC SIBJICHUS,
UCTIONB3YS (DU3MYECKHE BEIMYUHBL JaBJICHHE Ta3a, TEMIIEparypa,




CpelHss KUHETHMYECKas SHEprusi XaoTHYECKOIro JABMXKEHUS MOJIEKYII,
CpEeIHEKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSISI DHEPTUs, paboTa ra3a, K03 OUIMEHT MOJIE3HOTO IeHCTBHS
TEIUIOBOIO  JIBUTATeNs; IMpU OINUCAHUU I[PaBWIBHO TPaKTOBATh
(Gu3nyeckuil CMBICI HCHOJB3YyEMBIX BEIMYMH, UX OOO3HAYECHUS H
€IMHULIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIONINE JAAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEIMUYMHAM

10.6

OnuceiBaTh H3y4yEHHBIE JJIEKTPUUYECKHE CBOICTBA BEIIECTBA U
QJIEKTpUYECKUE  sIBJIEHUS  (IpouLecchbl), UCHOIb3ys  (pusnueckue
BEJIMYMHBL:  QJIGKTPUYECKUI  3apsd,  DJIEKTPUYECKOe  TOJIe,
HaNpsOKEHHOCTh  I10JIs, TMOTEHLHMAN, pPa3sHOCTh IOTEHIMAIOB; IPH
OINKCaHUM NPABUIIBHO TPAKTOBATh (PU3MYECKHM CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAueHWs W €AMHUIIBI; YKa3blBaTh (OPMYIIBI,
CBA3BIBAIOIIME JIAHHYK (U3MYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMU

10.7

AHAIM3UPOBATh (UINYECKUE TIPOLECCHl M SBJICHHS, HCIOJIb3Ys
(dbu3nYecKue 3aKOHbI U MIPUHIIMIIBI 3aKOH BCEMUPHOTO TaroteHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXpAHEHHUS MEXAHUYECKOU SHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, TPUHLHUI CYIEPIIO3ULIUNA CHII, TPUHLIUI
paBHONpaBUs HMHEPUMAIBHBIX CHUCTEM  OTCYETA; MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHMS BEILECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeaHEld KUHETUYECKON JHEPrHM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
a0COIOTHOW TeMIlepaTypoid, MepBbIil 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs DdJEKTPUYECKOro 3apsaa, 3akoH Kyrnona; mpu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOe
BbIpaXXEHHUE U yCIOBUS (TPAHUILIBI, 00JIACTH ) IPUMEHUMOCTH

10.8

OOBSICHATL OCHOBHBIE IIPUHIUIIBL JEHUCTBUS MallluH, HpI/I60pOB n
TCXHHUYCCKHUX yCTpOfICTB; pa3jiniatb YCIOBHUA HX 0€30I1aCHOTO
HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BBITIONTHATE AKCIIEPUMEHTHI TI0 UCCIICIOBAaHUIO (DU3HYSCKUX SBJICHUH U
MPOIIECCOB C UCIOJIb30BAHUEM IMPSMBIX U KOCBCHHBIX U3MEPCHHUM; TIPH
sToM (opmynHupoBaTh mpobieMy (3amady) U THUIOTE3y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  TIPEJIOKEHHOTO
000pyI0BaHus, POBOJAUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTL OpsAMbIC KW KOCBCHHBLIC HU3MCPCHUA (bHBPI“IeCKI/IX
BCIIMYMH, IIPpH 3TOM BLI6I/IpaTI> OIITHMAJBHBIH CII0CO0 HU3MCPCHUA U
HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pGI.HHOCTGfI I/IBMepeHI/Iﬁ

10.11

UccnenoBate 3aBUCUMOCTH MEXIYy (U3MUECKMMM BEIMYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUI; MpPU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (DUKCHPOBaTh pE3yNIbTaThl IOJyYEHHOH 3aBUCUMOCTH
(Gu3nUecKrx BEJIWYMH B BUJE TAaOIMUIl U IpaMKOB, A€iaTh BBIBOJBI IO




pe3yJibTaTaM UCCIIEOBAHUS

10.12

CoOmtomate mpaBwiia 0e30HacHOrO  TpyAa HpU  MPOBEIECHUH
UCCIEOBAaHUK B paMKax yd4eOHOro OJKCIIEpHMEHTa, Yy4eOHO-
MCCIIEIOBATEIbCKOM M TPOEKTHOM JEATENILHOCTH C HMCHOJIb30BAaHHEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BaHUS

10.13

Pematp pacuérHbie 3amauu ¢ SBHO 3a/laHHON (DU3MYECKON MOJEINbIO,
UCTIONB3YS (pU3MYecKHe 3aKOHBl M IPUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBUSL  3a/a4dl  BeIOMpaTh (U3UYECKYID MOJEb, BBIICIATH
dbuznueckue BeTUYMHBI U (POPMYIBI, HEOOXOIUMBIE AJsl €€ pEelICHHUs,
MPOBOAUTH PACUYETHl U OLIEHUBATH PEaTbHOCTh MOTYYSHHOTO 3HAUCHUS
buznuecKoil BeTUYHHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BLICTPAUBATDb JJOIT'MYCCKHU
HCIIPOTHBOPCUYNBYHO LICIIOYKY paCCY)K,IleHI/Iﬁ C OHOpOﬁ Ha HN3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh MNpU  pelleHuH y4eOHBIX 3ajJad  COBPEMEHHbIE
UH(QOPMALIMOHHBIE TEXHOJOTMM JJIsi TOHMCKa, CTPYKTYpHUPOBaHUS,
UHTEpIpeTallud U MpPEACTaBIeHUs] y4yeOHOM M Hay4dHO-IOIMYJISPHOU
UHPOPMALIUY, TTOJYYEHHOW U3 PA3JIIMYHBIX UCTOYHHUKOB; KPUTHUYECKH
aHAJTM3UPOBATH MOTydaeMyto HHPOPMALIUIO

10.16

[TpuBoaUTH MpUMeEpHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHHS MO (U3UKE B TOBCEIHEBHOM
JKU3HM JIJI o0ecriedeHus1 0€30MMacHOCTH MPU 00paIeHUuH ¢ MpudopaMu
U TEXHUYCCKHMMHU YCTPOMCTBaMH, Ui COXPAHCHUS 370POBbs H
COOITIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpeie

10.18

PaGorare B rpynmne ¢ BBIOJHEHUEM Pa3UYHBIX COLIUAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYNINbl,  PAlMOHAIBHO  paclpeeiTh
00S3aHHOCTH ¥ IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJeKBAaTHO OIEHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHHUKOB
TPYIMIBI B PEeLIEHUE paccMaTpUBaeMOi MpoOIeMbI

11 KITACC

Kon
nposepsi
e€Moro
pe3yJabT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHusi




JlemoHCTpUpOBaTh Ha TMpuUMEpax pojb M MeCTo (PU3UKK B
(GbopMHUPOBaHHH COBPEMEHHOW HAYYHON KapTHHBI MHPA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKON JEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTD ¥ €IMHCTBO (PM3MUECKONW KapTHUHBI MUpa

11.2

VY4uuThIBaTh I'PaHULBl IPUMEHEHUS! U3YYEHHBIX (PU3NYECKUX MOJENEH:
TOYEYHBIN JJIEKTPUYECKUN 3apsf, SAepHas MOJEIb aTOMa, HyKJIOHHAs
MO/JI€TIb aTOMHOTO si/ipa MpHU pPeLIeHUH (PU3NUECKUX 3a]a4

11.3

PacnoznaBate Qusnueckue sABICHUS (MPOIECChI) U OOBSACHATH MX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMUKH W  KBaHTOBOW  (hU3HKH:
AJIEKTPUYECKAs] MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JCHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMArHUTHAS WHIYKIHS, JCWCTBUE MArHUTHOTO IIOJISI Ha
MPOBOAHUK C TOKOM W JIBIDKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KoJieOaHWsT W BOJIHBI, TPSMOJIMHEHHOEC paclpOCTpaHEHHE CBETa,
OTpaXeHHe,  mpejomieHue, wuHTepdepeHuus, audpakuus wu
MOJISIPU3ALIUSl CBETa, JUCTIEPCHs CBETa, (OTOAIEKTPUYCCKHI dPPEKT
(botorpdexr), cBeToBOC MaBICHHE, BO3HUKHOBCHHE JIMHEHYATOIO
CIIEKTpa aToMa BOJOPOJA, CCTECTBCHHAas M  HCKYCCTBEHHAs
PaJIMOaKTUBHOCTH

11.4

OnuceiBaTh  HM3y4EHHBbIE CBOWCTBA  BellecTBa  (IEKTPUYECKHE,
MarHuTHbIE, ONTHYECKHE, AJIEKTPUUYECKYIO MPOBOJUMOCTH PA3TUUYHBIX
Cpel) U DIEKTPOMAarHUTHBIE SIBIEHUS (MPOIECCHI), HUCIOIB3YS
du3nUecKne  BEIWYWHBL  JJIEKTPUYCCKHA  3apsja, CWiIa  TOKa,
ANEKTPUYECKOE  HAIPSDKEHHWE,  DJIEKTPUYECKOE  COINPOTHBIICHUE,
pasHocTh moreHuuanon, J/C, pabora Toka, MHAYKIMS MarHUTHOTO
nmons, cuia Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KATYILKH,
SHEPTrUsl HJNEKTPUYECKOTO UM MArHUTHOTO IMOJIeH, MEpUo M 4YacToTa
KojeOaHuil B KojebaTeIbHOM KOHTYpE, 3apsj U CHJia TOKa B IpoIecce
TapMOHHYECKHUX 3IEKTPOMArHUTHBIX KoJeOaHuH, boxycHoe
paccTosiHME W ONTHYECKas Cuja JIMH3BL, MPH OINKUCAHUU MPABHIBHO
TPaKTOBaTh (U3MUYECKUW CMBICI HCIOJB3YEMBIX BEIMYMH, WX
0003HAYCHHUS W CIUHUIBI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BETUYHUHY C IPYTHMH BEIIMIMHAMHE

11.5

OnuceiBaTh HN3YUCHHBIC KBAHTOBLIC SBJICHUA W IMPOUECCCHI, MCIIOJIb3Ys
(1)H31/I‘-I€CKI/I€ BCJIMYHHBI: CKOPOCTH JJICKTPOMArHWUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YacCTOTa CBCTA, JHCPIruA MW HMIIYJIbC (1)OTOHa, nepuon
mnmojrypaciniaga, OSHCEPrusgd CBsA3HM ATOMHBIX AACP; MPH  OINHMCaHHU
IMpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/Iﬁ CMBICJI HUCIIOJIB3YCMBIX BCJIMYMH,
UX O0003HAYCHUS H CANMHUIBI, YKa3bIBaTb q)OpMy.]IBI, CBA3bIBAaIOIINC
AAHHYIO (1)I/ISI/I‘IGCKyIO BCJIMYHUHY C APYI'UMH BCIIMYWHAMU, BBIYUCIIATH
3HAa4YCHUC (bHBH“IGCKOfI BCIINYHHBI




11.6

AHanu3upoBath (U3MYECKHE TPOLECCHl M SBJICHUS, MCIONb3Ys
¢usnveckne 3aKOHBl M TNpUHOMIB:  3akoH Oma,  3aKOHBI
[IOCJIEI0BATENBHOTO U NApPAJJIEILHOIO COEAMHEHUS IPOBOJIHUKOB,
3akoH Jlxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOW MHIYKLIMHU, 3aKOH
IPSIMOJINHEMHOT0 PacIpOCTPaHEHUsI CBETa, 3aKOHbI OTPAaXXEHUs CBETa,
3aKOHBI  IIPEJIOMJICHHs  CBETAa, YypaBHEHUE  OWHINTEHHA Ui
¢doroapdexra, 3aKOH COXpaHEHUS DSHEPrUM, 3aKOH COXPAaHEHHS
UMIIYJIbCa, 3aKOH COXPAaHEHMs HJIEKTPUYECKOrO 3apsja, 3aKoH
COXpaHEHMs  MaccoBOrO  4ucia, mHocTyiarsl  bopa,  3akoH
paZMOAaKTUBHOIO  pacmajna; MOpu 3TOM  pa3iIuyaTh  CIIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE M YCIIOBHSA
(TpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

Ompenenarp HampaBiICHHUE BEKTOpa HHAYKIMH MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopenia

11.8

Ctpouts ¥ ONHCHIBaTh H300paKeHUE, CO3[aBA€MOE  IJIOCKUM
3epKaJioM, TOHKOW JTMH30M

11.9

Brimmonaare OKCIICPUMCHTBI 110 UCCIICAOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3ToM (QopMyaupoBaTh Mpobiemy (3amady) W THUIOTE3Y Y4eOHOTro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIIOKCHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYITHUPOBATH BBIBOJIBI

11.10

OC}’H.IGCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (bHBPI“IeCKI/IX
BCIIMYHH; IIPU 3TOM BBI6I/IpaTB OIITHUMAJIBHEINA CHOCO0 HU3MCPCHHUA U
HCIIOJBb30BAaTh U3BCCTHBIC MCTOJblI OLICHKH HOFp@I.HHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEIMYHUH C HUCIOJIH30BAHHEM
NpSIMBIX ~ M3MEPEHUW; TMpPU OTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yJabTAThl TOJYYECHHOW 3aBHUCHMOCTH (PU3NICCKUX
BEJIMYMH B BUE TaOIUI] U TpaduKOB, JeNaTh BBIBOBI IO Pe3ybTaTaM
HCCIEI0BaHNS

11.12

Cobnromate  mpaBuiaa  0€30mMacHOrO0  TpyAa TPH  TPOBEICHHUH
UCCICOBAaHMH B paMKax Yy4eOHOro OKCIIEpUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHON JESATEIBHOCTH C HCIIOIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U J1a00PaTOPHOTO 000PYA0BaHHUS

11.13

Pemate pacu€rHble 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIBIO,
ucnonb3ysl (U3NYECKUEe 3aKOHBl M TMPUHIUIBI; Ha OCHOBE aHallM3a
yCIOBUSL  3aJauyd  BBIOUpATh  (U3MYECKYI0  MOJENb, BBIICIATH
busznueckrue BeIUYUHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pEelICHHUs,
MIPOBOJIUTH PACUEThl U OLIEHUBATh PEAIBHOCTH MOJYYEHHOI'O 3HAUYECHUS
(hU3UYECKON BETMYUHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du. BLICTPAUBATDb JJOIT'MYCCKHU




HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHHI C OMOpPOM Ha HM3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (U3UYECKUE SIBICHUS

11.15

Hcnonp3oBaTe HpH  pelIeHUH Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJI IOUCKA, CTPYKTYpHUPOBaHUS,
UHTEpHpeTallud U MpPEACTaBICHUs Y4eOHOW U Hay4dyHO-IOIMYJISPHOMN
uHpOpMaLNY, TOTYYCHHON W3 pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATh NOTy4aeMyr0 HH(POPMAIHIIO

11.16

O0OBACHATH IMIPHUHIUIIbI HeﬁCTBHH MallvH, HpI/I60pOB U TCXHHUYCCKHUX
yCTpOfICTB; pa3in4yaTrb YCJIOBUA HUX 0€30I1aCHOI0 HCIIOJIb30BaHUS B
HOBCGHHGBHOﬁ KHN3HHU

11.17

[TpuBoauTH MpUMeEpHl BKIaAa POCCHICKUX M 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUIA

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHHS 1O (DU3MKE B IMOBCETHEBHOMN
YKU3HHM ISl 00ecTieueHHs] 0€301aCHOCTH MPU OOpaIleHHH ¢ IprudopamMu
U TEXHUYECKUMH YCTPOWMCTBAMH, JUIS COXPAHEHUS 3J0pPOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEICHHUS B OKpYXKAOIIeH cpejie

11.19

PaGortare B rpyIie ¢ BBINOJTHEHUEM DPA3JIUYHBIX COLHUATBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TIPyHIbl,  PAallMOHAIBHO  PacHpeleNsTh
O0S3aHHOCTHM W IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHHIX
CUTyalusiX, aJleKBaTHO OIICHMBATh BKJAJ KaXXJIOTO U3 YYaCTHHUKOB
TPYyMIbL B peLICHUE paccMaTprUBaeMoil mpoOIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3
hi () |

Kox nposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mpupojae. Hayuneie MeTObI
MO3HAHUS OKPY>KaroIlero MHUpa. Ponb
9KCIIEPUMEHTAa U TEOpUHU B Ipoliecce MO3HAHUS
OPUPOJIBI. DKCIEPUMEHT B (PU3HKE

1.2

MopenupoBanue  (GU3MYECKUX  SBICHHH U
npoueccoB. Hayunbeie runoressl. ®dusnueckue
3aKOHBl U TEOpPHH. ['paHMLBI NPUMEHMMOCTH
(¢u3nueckux 3aKoHOB. [IpMHIMII COOTBETCTBHUSL.
Pomp m wmecto ¢usukn B GopMHpPOBaHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpa, B
IIPaKTUYECKON ACATEIBHOCTH 01N

MEXAHHWKA

2.1

###HPari#KUHEMATUKA

2.1.1

Mexanuueckoe JBuxkeHHE. OTHOCUTEIBHOCTh
MexaHuyeckoro aBumxkeHus. Cucrema otcuéra.
Tpaexropus

[lepemenienne, CKOpoCTh (CpeAHssl CKOPOCTD,
MTHOBEHHAas CKOPOCTH) u YCKOpEHHE
MaTEepUAIbHOM TOYKHM, MX IIPOEKIMM Ha OCH
CUCTCMbI KOOpPAHHAT. Crnoxenue HepeMGHIeHI/If/'I
U CJIIOKEHUE CKOPOCTEH

PaBromepHOE u PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JIBHKCHUE. I'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUH,
IIyTU U NEPEMEIICHUS MaTEepPUAIbHOW TOYKU OT
BPEMEHHU

CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO
naacHUuA

Kpusosmueiinoe  nBmkeHue.  PaBHOMepHOe




JABHUXKXCHHUC MaTepHaHBHOfI TOYKHN 110
OKPY)KHOCTH. YTJOBass CKOpPOCTb, JIMHEWHas
CKOpOCTb. [Tepuon " 4acToTa.
LleHTpocTpeMUTENBHOE YCKOPEHHE

TexHunueckue YCTpOMCTBA: CITUIOMETD,
JBUKEHUE CHApAJIOB, LEMHBIE W PEMEHHbBIC
nepeaadn

[TpakTuyeckue pabotel. i3MepeHne MrHOBEHHOM
ckopocTu. MccnenoBanue COOTHOLICHUS MEXTY
yTAMH, PO IeHHBIMU TEJIOM 3a
II0CJIEI0BATENIbHBIE  paBHbIE IIPOMEXKYTKH
BpEMEHHU IIpU PaBHOYCKOPEHHOM JBIDKEHHUHU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOM HYIO. M3yuenue
JBIDKEHUS IIApuKa B BSA3KOM  >KUJKOCTH.
N3yuenne  JBWOXKEHUS  Tena,  OpOLIEHHOTO
TOPU30HTAJILHO

2.2

HHHPartHIIMHAMUKA

2.2.1

[Ipuanmn otHocurensHOCTH ['anmunes. IlepBbiit
3akoH HproToHa. IHepuuanbHblE CHCTEMBI
orcuéra

222

Macca tena. Cuia. HpI/IHHI/IH CYNEepHo3nu CUJl

223

Bropoi1 3akoH HproTOHa U1 MaTepHaIbHOU
TOYKH B HHEpIHaIbHOU cucteme orcuéra (MCO).
Tperuit 3akoH HpOTOHA I MaTepUaIbHBIX
TOYEK

224

3aKoH BCCMHUPHOI'O TATIOTCHMUA. Cuita TSKECTH.
HepBa;I KOCMHUYCCKaAA CKOPOCTD. Bec Tena

225

Cuita ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuina TpeHHs
CKOJNIbKEHUST M CWJa  TPEHHS  TOKOS.
Koadounuent tpenusa. Cuiia CONpOTHUBICHUS
MIPH JIBMOKCHHUH TEJa B KUJKOCTHU WM rase

2.2.7

HOCTynaTeHBHOG H BpallaTCjIbHOC JBHXXCHHC
a0COJIFOTHO TBépI[Ol"O TCJl1a

2.2.8

MoOMEHT CHJIBI OTHOCHUTEJIIBHO OCH BpalllCHUS.
[lnedo cunbl. YclIOBUA pPaBHOBECUS TBEPJOTO
tenna B UCO

229

Texanueckue YCTpOMCTBA: HOJIIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB




2.2.10

[Ipaktuueckue paboThl. M3ydeHue ABUKEHUS
Opycka 10 HaKJIOHHOM  IUIOCKOCTH  IOA
JIEHCTBHEM HECKOJbKUX cuil. HcecnenoBanue
3aBUCHMOCTU CHJI YIPYIOCTH, BO3HHMKAIOIIHUX B
nebopMupyeMoil  MpyKUHE U PE3HMHOBOM
oOpas3iie, OT BEIWYMHBI UX AePopMaliu.
HccnepoBanue yciaoBUM paBHOBECUS TBEPAOTO
TeJa, UMEIOLIEro OCh BpallleHUs

#i##HPari##3AKOHDBI COXPAHEHN B MEXAHUKE

NMmnynec  marepuanbHOM  TOYKH,  CHCTEMBI

23.1 MaTepUalbHBIX TOYeK. MMIynsCc cuiael u
U3MEHEHHE UMITYJIbCa Teja
)32 3akoH  coxpaHeHus wumnyisca B HCO.
o PeakTUBHOE JIBHIKCHHUEC
233 PaGora cubl
234 MomHOCTb CUJIBI
)35 Kunernueckast sHeprusi MarepualbHOH TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
[lorenumanbuas  sHeprus.  [loTeHnmanbHas
036 SHEPrusl ynpyro JIeGpOpMUPOBAHHON TMPYKUHBI.
2.3 o [loTreHumanbHass ~ JHeprus  Tena  BOJIU3M
MOBEPXHOCTU 3eMIIH
[loTeHuManbHble W HEMOTEHIUAIBHBIC CHIIBL.
37 CBs3pb  pabOTBHl  HEMOTEHHUAIBHBIX CHI  C
o U3MECHEHHEM MEXaHMYECKOH SHEPrHU CHCTEMBI
TeJl. 3aKOH COXpPAaHEHUS] MEXaHUYECKOH SHEPTUu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JIBHKCHHE DAKET,
o BOJOMET, KOTIEP, IPYKUHHBIA MTHCTOJIET
[lpakTnueckue  paboTel.  M3yueHwe  CBSI3M
23,10 CKOpOCTEH Telx TpH  HEYmpyrom  yaape.
o HccnemoBanne  CBs3W  pabOTBI  CHIIBI €
U3MEHEHHEM MEXaHHMUYECKOW YHEPTUH TeJa
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJJUHAMUKA
#H#HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU
OcHOBHBIE MIOJIOKEHHS MOJIEKYJISIPHO-
3.1

3.1.1

KMHETUYECKON TEOpPUH. bpOyHOBCKOE ABUKEHUE.
Huddysus. Xapakxrep JIBUKECHUS u
B3aMMOJCMCTBYSI YaCTHL] BELLIECTBA




Mogenu cTpoeHus ra3oB, )KUJAKOCTEH U TBEPIBIX
TeI U 00BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca wmonekyn. KomudecTBo — BeliecTsa.
[TocTositnnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€
usmepenue. llkana remneparyp Llenscus

Mopnens nneanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOM Teopuu
UJEAIBHOIO raza

AOconoTHas TeMmriepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HHEPruu TEIJIOBOIO JBUIKECHMUS
yactul rasa. lllkama remneparyp KenbBuHa

VpaBuenne Knaneiipona — MenneneeBa. 3akoH
JanproHa

["a3oBbie 3akoHBI. M3ompoiiecchl B HA€aIbHOM
ra3e C IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:
U30TepMa, U30X0pa, n306apa

TexHuueckue YCTPOMCTBA: TEPMOMETP,
OGapometp

3.1.10

[Ipaktnueckne pabotel. M3mepeHue Macchl
BO3JyXa B KiJaccHOM komHare. MccienoBanue
3aBUCUMOCTH MEXIYy IapamMeTpaMu COCTOSHHS
pa3peKEeHHOro rasa

3.2

oC

HOBbI TEPMOJIMHAMUWKI

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHsA
DHEPIruss TEPMOJUMHAMHUYECKOW CHCTEMBI U
crocoObl €€ U3MEHEHUs

322

KonndecTBO TEmnoTHl H pa60Ta. BHYTpeHHHH
OQHEPIruaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael  TemsonepegauyM:  TEIUIONPOBOJIHOCTD,
KOHBEKIHUs, H3IydeHue. TermnoéMKOCTh Tena.
YnenpHas TEIUIOEMKOCTH BemiecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEILIONIEpeIaye

324

[lepBhiii 3akoH TepMmoaMHaMUKU. [IpuMeHeHue
HIEPBOTO 3aKOHa TEPMOJIMHAMUKHU K
usomnpoueccam. ['padudeckas HHTEpHIpPETAIHSI
paboThI raza

3.2.5

TennoBele MamuHbl.  [IpuHIUOB  IEHCTBHS




TETUIOBBIX MammH. [IpeoOpa3oBaHus SHEPruu B
TeroBeIX MammHax. Koaddumment noneznoro
neiictBus (nanee — KIIJ[) ternnoBoif MamuHbI.
Hwukn Kapno u ero KIT{

Bropoii 3akon TepmoauHamuku. HeoOparuMocTsb

3.2.6 MPOIIECCOB B TMpupoje. TernaoBbie BUTATEIH.
DKoorndeckue mpoOIeMbl TEIUIOOHEPTETHKH
Texanueckue yCTpoiicTBa: JIBUTATENb

3.2.7 BHYTPEHHETO CrOpaHHsi, OBITOBOIM XOJIOAWIIBHUK,
KOHJIUIIMOHEP

308 [IpakTrueckue paboThl. M3MepeHue yaenpHON

TEIUIOEMKOCTH

#i#tPar#H##AI'PEIATHBIE COCTOSAHUMA BEHIECBA. ®A30BbIE

ITEPEXO/IbI

[TapooOpazoBanue n koHneHcanus. Mcnapenue u
KUTICHHE. YeNmbHasi TeIIoTa mapooOpa3oBaHusl.

3:3.1 3aBUCHMOCTL  TEMIIEPATypbl  KHIIEHHS  OT
JTABJICHUS
330 AOcoioTHAasT W OTHOCHUTENIbHAs  BIIAXKHOCTh
o BO3ayXa. HackIeHHbIH map
TBépmoe Teno. Kpucramnmueckue u amopgHbIe
333 Tena. AHH3OTPONMS  CBOMCTB  KPHUCTAJLIOB.
3.3 Kunkue kpuctamwisl. CoBpeMEHHBIE MaTEPUATIBI
334 [InaBnenne ©  KpucTalmu3anus. Y elbHas
o TerioTa riasieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIJIOBOro OaaHca
TexHudyeckue  yCTpOMCTBA:  TUIPOMETP U
336 MICUXPOMETD, KaJIOPUMETD, TEXHOJIOTHH
o MOJTy9YCHHUsI COBPEMEHHBIX MATepHalIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHHI
33.7 [IpakTuueckue padotel. M3mepeHne BIaKHOCTH
o BO31yXa
4 OJIEKTPOAMMHAMUKA
##HPartH## I JIEKTPOCTATUKA
411 DnekTpuzanus Tell. DIeKTpuyeckuit 3apsia. JBa
o BHJIA 3JIEKTPHUYECKUX 3aPsII0B
4.1 4.1.2 [IpoBOIHUKY, TUATEKTPUKH U MTOIYIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
4.14 B3aumoneiictue 3apsinoB. 3akon Kymnona




DneKTpuuecKoe ToJIe. HanpsoxkéHHoCTb
neKTpudecKkoro noss. llpuHnun cynepnosunuu.
JInHuM HanPsSHKEHHOCTH DJIEKTPUYECKOTO OIS

PaGorta cum  3MEKTPOCTATUYECKOTO  TIOJIA.
Ilorennuain. Pa3HoCTh NOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U  OUDJICKTPUKH B IIOCTOAHHOM
QJICKTPUUICCKOM I10JIC. I[I/IBJ'ICKTpI/ILICCKaH
IMPOHHUIACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
DJEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsHKCHHOTO KOHJICHCATOPa

Texauueckue yCTpoiicTBa: AIIEKTPOCKOII,
JMEKTPOMETP,  DIEKTPOCTAaTHYecKas  3allluTa,
3a3eMJICHHE DIJIEKTPONPUOOPOB, KOHACHCATOP,
KCEpOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTuueckue paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPart#H#TIIOCTOSIHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
Ycnous CYIIIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 3JIeKTpUYecKoro Toka. Mcrounuku Toka. Cuia
Toka. [locTosiHHBIN TOK
4.2.2 Hanpsxenue. 3akon Oma 11t yuacTka Lenu
473 DNEKTPUUECKOE  CONPOTHUBIIEHUE. Y AEIBHOE
o CONPOTHBJIEHHE BELIECTBA
424 [locnenoBarenpHOE, MapajielbHOE, CMEIIAHHOE
o COEIMHEHHE MTPOBOJHUKOB
475 PaGora snextpuueckoro toka. 3akoH Jlxoymus —
o Jlenna
4.2.6 MOIHOCTb 31EKTPUYECKOTO TOKA
anekTponaBwkymas cuina (mamee — JOAC) u
477 BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
o Bakon Oma Juii  TOMHOW  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DJeKTpOHHAsS IPOBOJIUMOCTD TBEPABIX
4738 METaJIJIOB. 3aBHCUMOCTh COIIPOTHBIICHUS
o METAIJIOB oT TEMIIEPATYPBL.
CBepxnpoBOIUMOCTb
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa




AJIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEHHass M IMPUMECHAs
4.2.10 IIPOBOJIMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-
n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4211 DIIeKTPUYECKHUI TOK B AIEKTPOJIUTAX.
o DIEKTPOTUTHYECKAs JUCCOMMAITUSA. DICKTPOIJIU3

DneKTpuuecKkuii ToK B razax. CamocTosATeIbHbII
4.2.12 Y HECAMOCTOSITENIbHBIN pa3psa. Pasnuunbie TUIIbI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

TexHuueckue YCTPOMCTBA: aMIIEpMETD,
BOJITMETP,  peocTaT,  HUCTOYHUKM  TOKa,
AJIEKTPOHArpeBaTEbHBIC puOopHI,
4.2.13 AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKYYMHBIN IUOJI, TEPMUCTOPHI
U (HOTOPE3UCTOPHI, MOJYINPOBOJAHUKOBBINA U0,
raJlbBaHMKa

[IpakTuueckue padbotsl. M3yueHne cmemaHHOTro
COCIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne OJIC wucrouHMKa TOKa M €O
BHYTpPEHHEro comnpotusieHusa. HaGmonenue
JJEKTPOJIA3A

11 KIIACC

Koanposepsiemoro
pa3 IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
3J1eMeHTa

4 SJIEKTPOAMHAMUKA

HHHPart##MATHUTHOE TIOJIE. DJIEKTPOMATHUTHASI
VHAVKLS

431 IlocTrosunrie MAarHUTBHI. B3anmoneiictBue

IIOCTOAHHBIX MarHuTOB

4.3

MaruautHO€E TOJIE. Bekrop MarHUTHOMN

432 uHaykuuu. Ilpunanun cynepniozunyu. Jlunum

MarHuTHOM  uHAykuuu. KaprtuHa — nuHUU

MarHuTHOM HHAYKIOUH I10JI4 IIOCTOSAHHBIX




MAarHuToB

MaruutHoe T1ONe INIpOBOAHHUKA C  TOKOM.
KapTI/IHa JIMHUH  TI0JIS JUIMHHOI'O  IIPAMOTIO

433 INPOBOJIHMKA M  3aMKHYTOIO  KOJIBIIEBOTO
IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena.
B3anmoneiicTBre NpOBOAHUKOB C TOKOM
434 Cuita Amniepa, €€ MOZlyJib U HallpaBJICHUE
Cuwna JlopeHma, €€ MOIyJdb W HalpaBlCHUE.
4.3.5 JIBuKkeHue 3apsyKEHHOM YacTULIbI B OTHOPOAHOM
MarHuTHOM moJje. Padora cubl JlopeHia
4.3.6 SIBieHME 3IEKTPOMAarHUTHON UHIYKIIUU
437 [ToToK BeKTOpa MarHUTHOM MHIYKLIMHK
438 OJAC wuHayknuu. 3aKoH 3JIEKTPOMArHUTHOU
unaykuuu Papanes
Buxpeoe snexrpuyeckoe nose. IC uHaIyKInn
4.3.9 B IIPOBOJHMKE, JBMKYILIEMCS IMOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBumno Jlenna
4311 NupykTtuBHOCTD. SIBNeHue camonnaykuuu. 2J(C
CaMOMHTyKITUU
43,12 DHeprusi MarHuTHOTO TIOJIsL KAaTYIIKA C TOKOM
4.3.13 DJIEKTPOMArHuTHOE MOJie
TexHuueckue yCTpOCTBA: MIOCTOSIHHBIE
4314 MarHUThI, NEKTPOMArHUTHI, 3JIEKTPOJIBUraTEb,
YCKOPUTEIH AJIIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh
[TpakTnueckue paboThl. V3yuyeHue MarHMUTHOTO
monisi  KaTymkd ¢ TokoM. MccnepoBanue
43.15 JIEUCTBUSI TIOCTOSSHHOI'O MAarHMWTa Ha paMKy C
TOKOM. Hccnenosanue SIBIICHUS
AMEKTPOMArHUTHON UHIYKITUI
5 KOJIEBAHU S 1 BOJIHBI
##HHPartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
Konebarenpnas CUCTEMA. CBobOo1HBIE
5.1 5.1.1 KoJieOaHusl. lMapmonnueckue KoJieOaHusl.
[Tepuon, yacTora, ammuTya 1 gaza KoeOaHmit
512 IIpyXuHHBIN MAsITHUK. Maremaruueckuit

MassTHHK




YpaBHeHue TapMOHUYECKHX KOJIeOaHU .
Kunematnueckoen JIWHAMHUYECKOE OIHUCAHUE
KOJIC0ATEIIEHOTO JIBYKCHUS

[IpeBpamienue dSHepruu IIpd TapMOHHYECKHUX
Kosnebanusax. CBs3p aMIUIUTYABl KOJeOaHWN
HCXOI{HOﬁ BCJINYHHBI C aMIUIMTyJaMHU
KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHS

KonebarenpHblit KOHTYD. CBoOoaHbBIE
9JICKTPOMArHuTHhIC KOJIeOaHUs B HJICATBHOM
KOJICOATEIPHOM KOHType. AHAJIOTHS MEKIy
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
kosiebanusimu. Gopmyna Tomcona

3akoH COXpPAaHCHUA OBHECPruu B HACAJTIBHOM
K0JIe0aTeIIbHOM KOHTYPE

Boiny)kneHHBIE ~ MEXaHHuYecKHe  KoJeOaHus.
Pe3onanc. Pe3onancHas kpusas. BeiHyX/1eHHBIE
3JICKTPOMArHUTHBIC KOJICOaHUSI.

[TepemenHbIn TOK. CunycouanbHbId
MIEPEMEHHBIN TOK.

MOIIIHOCTB MNEPEMCHHOT'O TOKaA. AMHJII/ITy[[HOG u
JICACTBYIOIIEE  3HAYEHUE CHJIBI TOKA H
HaAPSDKEHUS

5.1.10

Tpaunchopmarop. IIpousBomcTBo, mepengada u
norpedieHue ANEKTPUYECKON SHEPTHH.
OKOJIOTUYECKUE PUCKU IIPU  [POU3BOJICTBE
AIEKTPUUYECKOI SHEPTUH. Kynbrypa
UCIIOJIb30BaHUS ANEKTPOIHEPTUH B
MOBCEIHEBHOM JKU3HU

5.1.11

Texuuueckue YCTpPOKHCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU AJIEKTpoIepesayd

5.1.12

[IpakTuueckue paboTHL. UccnenoBanue
3aBUCHUMOCTH TIEpUO/ia MalbIX KoJieOaHU rpy3a
HAa HUTU OT JUIMHBI HUTU U Macchl TIpy3a.
HccnenoBanue MEepeMEHHOrO TOKAa B ILIEMU M3
MOCIIEI0BATEIbHO COSAMHEHHBIX KOHACHCATOPA,
KaTYIIKH U PE3UCTOpa

5.2

H#tPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHS
pacupocTpaHEHUsI. [lepuon. Ckopoctb
pacrpocTpaHeHust U JyIiHa BOJIHBL. [lomepeunsie




" IPpOAOJIbHBIC BOJIHBI

522

###Par### HWatepdepeHuns u  audpakuus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I['pOMKOCTh 3BYyKa.
Bricora Tona. TemOp 3ByKka

524

ONeKTpOMarHUTHbHIE BOJIHBI. Ycnosus
W3JIy4E€HMS DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranuss BektopoB E, B wm v B
AJIIEKTPOMATHUTHOM BOJIHE B BAKyyMe

525

CoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE,  TPENIOMIIEHHE,  IOJIApU3aLNS,
TuQpaknus, uHTepdepeHusl. Ckopoctb
AIIEKTPOMArHUTHBIX BOJTH

5.2.6

[[Ixkana 32neKTpOMArHUTHBIX BOJIH. lIpumenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI PaauoCBA3U n TCICBUACHMA.
Paauonoxkarmus. QHCKTpOMaFHI/ITHOC
3arpsA3HCHUC Opr>KaIOIHCﬁ CpCabl

5.2.8

TexHuueckue yCTpOIiCTBa: MY3bIKaJIbHbBIE
UHCTPYMEHTHI, yJIbTPa3ByKOBasi JUAarHOCTUKA B
TEXHUKE M MEAMIIMHE, pajap, paJIuonpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

53

##HParfi##OIITUKA

5.3.1

[IpssMOnMHENHOE pACIPOCTPAHEHUE CBETa B
oaHopoHOM cpexe. JIyu cBera

532

OtpakeHue cBera. 3aKOHbI OTPAKEHUS CBETA.
[MocTpoenne n300pa>keHuii B TUIOCKOM 3€pKaJie

5.33

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMPCIIOMJICHHA
cBeTa. AOCONIOTHEIHN ITOKA3aTeNb IMPCIIOMJICHHUA

534

[lonnoe BHyTpeHHee oTpakeHue. [IpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucniepcust cBeta. CIIOXHBIA cocTaB  0enoro
ceera. [[Ber

53.6

Cobuparomue u paccenBaromye JUH3bL. ToHKas
nuH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKas
cuia ToHKoM JuH3bl. [locTpoenne nzoOpaxeHuit
B COOMpAWOIIMX U PacCEeUBAIOLIUX JIMH3aX.
®opmysia  TOHKOM  JIMH3BL. Y BEJIWYECHHE,
JlaBaeMOoe€ JIMH301




537 [Ipenensl  NPUMEHMMOCTH  I€OMETPHYECKOU

OIITUKHU

WnTepdepenmus CBeTa. Korepenthsie
538 UCTOYHUKU. Y CIIOBUS HAOIIOICHNUS MAaKCUMYMOB
o U MUHHMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE

OT ABYX CI/IH(l)a?;HbIX KOI¢pCHTHBIX KCTOYHUKOB

Hudpakmus cera. JudpaknuonHas pemérka.
539 VYcnoBue HaOMOIEHUS TIaBHBIX MaKCUMYMOB
o IpU MNaJeHUM MOHOXPOMATHYECKOIO CBETa Ha

TU(PPAaKIMOHHYIO PEIETKY

5.3.10 [Tonsipuzanus cBera

TexHudyeckue  yCTpOMCTBA:  OYKH,  JIyIa,
5311 ¢doroamnmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl OMNTHKA,
T pakMOHHAs PelIETKa, MOISIPOU

[Mpaktrueckue paboTel. M3Mepenue nmokaszaress
5312 IPEITOMIICHHSL. HUccnenoBanue CBOWCTB
o u300paxkeHnit B JWH3aX.  HabmromeHue

JUCIICPCHUHN CBCTA

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

["panuib! IPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. [ToctynaTsl TEOPHH
6.1 OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTb  MOJYJIS

CKOPOCTHM CB€Ta B  BakKyyme, MPUHIUI
OTHOCUTEJIFHOCTA DHUHIIITEHHA

62 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
' 3amMe]JIeHre BpEMEHHU U COKpAIllEHUE IJTUHBI

6.3 DHeprus v UMIYJIbC CBOOOIHOM YaCTHIIbI

CBsi3b  MacChl C DSHEpPrue u HMITYIHCOM
6.4 CBOOOTHOW  YAaCTHIIBI. OHeprus  IOKOS
CBOOOIHOM 4aCTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. Popmyna Ilmanka cBs3u dHepruu
7.1.1 doToHA C ero 4acToToi. DHEprus U HMITYIIbC
dboToHa

OtkpeiTie W wuccienoBanue ¢Goroddpdekra.
Omnpitel A.I'. Ctonerosa. 3akoHbI poTodddexTa

7.1.3 VYpaBuenue OiHmTeitHa 118 hoTOddeKTa.




«KpacHas rpanuna» poroaddexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE NEeHMCTBUE CBETA

TexHuyeckue  ycTpoiicTBa: dboTorsieMeHT,
doTomaTuuk, CoTHEUHasE OaTapesi, CBETOIHMO]T

7.2

CTPOEHME ATOMA

7.2.1

Mopuens atoma Tomcona. OneiTel Pezepdopaa
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
IlnanerapHas MoJienb aroMa

7.2.2

[Toctynmarer bopa. M3mydeHune M DOTIIOLIECHHE
(OTOHOB IIpU NEPEX0JIe aTOMa C OJHOTO YPOBHS
SHepruu Ha Jpyroi. Buasl cnektpos. Crektp
YPOBHEW 3HEPrUH aTOMa BOJAOpOAA

7.2.3

BousiHoBbI€ cBOMicTBa yacTull. BosHbl 1e bpoitns.
KopmyckynspHo-BOITHOBOM Ty aJli3M.
Judpaxnus 31eKTPOHOB Ha KpHUCTaIax

7.2.4

CrnoHTaHHOE€ ¥  BBIHYXKJIEHHOE M3JIy4YCHHUE.
YeTpoicTBO U pUHIMI PabOTHI J1a3epa

7.2.5

TexHuyeckue  yCTpPOWCTBA:  CIEKTpPaIbHBIN
aHanu3  (CIEKTPOCKOM), Ja3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHL. Habmonenune
JMHEHYaToro CeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonast HaOIIOIEHUS u peruCTpaluu
3JIEMEHTAPHBIX YaCTHI]

7.3.2

OTtkpsiTHE PaOaKTUBHOCTH. OnsbIThI
Pesepdopna mo  ompenmeneHuro  cocraBa
pannoakTUBHOTO u3nyudenusa. CBoiicTBa anbda-,
Oera-, raMMma-u3Iy4eHus. Bnusinue
pPaZlMOaKTUBHOCTH Ha )KHBBIE OPraHU3MBbI

7.3.3

OtkpeiTHe TpoTOHa W HeWTpoHa. HyxinonHas
Monenb sapa ['elizenbepra — MBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3oTombl

7.3.4

Anbda-pacnaz. DIEKTPOHHBIH M IMO3UTPOHHBIN
Oera-pacma. ["amma-uznyyeHue. 3aKkoH
paZloaKkTUBHOTO pacmajia

7.3.5

DHeprusi CBS3W HYKIOHOB B sipe. SlnepHbie
cuiel. Jleext macch sapa




7.3.6

Snepusle peakuuu. JleneHne U CUHTES sSAep

7.3.7

Snepnubiii  peaktop. TepMoOsiAEpHBIA CHHTES.
[Tpo6iembr u NEePCIEKTUBBI SIEpHOI
SHEPIreTHKU. DKOJIOTMYECKUE aCHEKThl SAEPHOU
SHEPreTUKHU

7.3.8

QHGMCHTapHLIe YaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDyH,I[aMCHTaJ'ILHLIe BBaHMOHeﬁCTBHH

7.3.9

TexHudeckue yCTpOMCTBA: JTO3MMETp, Kamepa
Busnbcona, sinepHblil peaktop, aToMHas bom0a

7.3.10

[Ipaktnueckue pabotbl. VccrmemoBaHue TPEKOB

yacTull (110 TOTOBBIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Be3aus, spKUe 3BE3IBI,
IUIAHETHI, UX BUIMMOE JBHKEHUE

8.2

Conneunas cucrema. [lnaneTsl 3eMHOHN IrpyIIIBL.
[InaHeThI-ruranThl U UX CITYTHUKH, KapJIUKOBBIC
wiageTsl. Masble Tena CoHeYHOH CHCTEMBI

8.3

Connane, dorocdepa u armocdepa. ConHeuHas
AKTUBHOCTH

8.4

Nctounuk sneprun CosHIa U 3BE311

8.5

3BE311bI, X OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBETHUMOCTb, paauyc,  Temmeparypa, 1504
B3aUMOCBs3b.  JlMarpamma  «CHEKTpajbHbIN
KJacC — CBETHUMOCTB». 3BE3ALI  TJIaBHOM
IMOCJICIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTEY JUTSE 3BE3 rJIaBHOM
IOCJIEIOBATEIIBHOCTH

8.6

###Par###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MpeJICTaBICHUS 0
MPOUCXOKACHUH U 3BoJoIMM CoJHLA U 3BE3N.
DTanbl KU3HH 3BE3]T

8.7

Mneunsiidi  Ilyte —  nHama  [amakTuka.
CnupanbHas CTPYKTYpa ["anakTuku,
pacnpeneneHue 3B€37, raza u npuid. [lonoxenue
u newkenue Connua B ['amaktuxe. I[lnockas u
chepuyeckas nojacucTeMsl [ 'amakTuku

8.8

Tunel ranaktuk. PanuoranakTMKu U KBa3apsbl.
YeépHble ABIPHI B SIpax TalaKTUK

8.9

Bcenennas. Pacmupenue Bcenennoit. 3akoH




Xab0ma. Paszberanme ramaktuk. Bospact u
panuyc Bcenennoi, teopus bonpmioro B3psiBa.
Mopgens «ropsueii Bcenennoi». PenukroBoe
U3JITyYeHUE

8.10

MacmrabHas CTPYKTypa Bcenennon.
Meraranaktuka.  Hepeménnble — npoOiembl
aCTPOHOMUH




IHNPOBEPAEMBIE HA EI'D 110 ®USUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
npoBeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TpeGOBaHUS K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON MPOrPaAMMBbI CPeIHEro
001ero oopazoBaHus

CdopmupoBaHHOCTh YMEHUH pacrio3HaBaTh (PU3NUECKHUE SIBICHUS

(npoueccm) M 00BICHITH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararonmuMun (1)H31/I‘-I€CKI/IMI/I IIOHATUAMU U

BCJIIMYMHAMHU, XaPAKTCPU3YIOILNUMU (1)I/IBI/I‘ICCKI/IG IIpOoUeCCChI

CdopMUpOBaHHOCTh YMEHHI NPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHHUKH,  MOJEKYIApHOM  (GU3MKH U  TEPMOJAMHAMUKH,
IEKTPOJMHAMUKH, KBAaHTOBOW (HM3WKKM Uil  aHAU3a W
OOBSCHEHUS SIBIICHUM MHKPOMHpPA, MAaKpOMHpa M MEramupa,
pa3iauyaTh  yclioBus  (TpaHHULBl, 00JacTH) MPUMEHUMOCTH
¢u3MYeCKuX ~ 3aKOHOB, TOHMUMATh  BCEOOIIMI  XapakTep
byHIaMEHTAIBHBIX 3aKOHOB W OTPAaHMYEHHOCTH MCIIOJIb30BAHMS
YACTHBIX 3aKOHOB; AaHAJIMW3UPOBATH (U3UYECKUE IMPOIIECCHI,

HCIIOJIb3Ysl OCHOBHBIC ITOJIOXKCHUA, 3dKOHBI 1 3dKOHOMEPHOCTHU

ChopMupoBaHHOCTh YMEHHUS pa3inyaTh YCIOBUS MPUMEHUMOCTH

Moenel (pU3NIECKUX TN U MPOIIECCOB (SIBICHH )

ChopMupoBaHHOCTh YMEHHS pelIaTh PacdETHBIC 33/a4H C SIBHO
3aJJaHHOW W HESBHO 3aJaHHOW (U3MUECKOH MOJENbIO: Ha
OCHOBaHMH aHAJIM3a YCJIOBHUS BBIOMPATh (DU3MYECKUE MOJICIH,
OTBEYAIOIINE TPEOOBAaHMSAM 3aJaud, TMPUMEHATH (HOPMYJIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPUH TpU
UCIIOJIb30BAHUM MaTeMaTH4YeCKUX METOJOB pEIIeHHs 3ajad,
IOPOBOANUTH pacyéThl HAa OCHOBAaHMU HMEIOIINXCSA JIaHHBIX,
AHAJTM3UPOBATh PE3YJbTAThl U KOPPEKTHPOBATH METOMABI PEIICHUS

C y‘IéTOM IMMOJIYYCHHBIX PC3YJIbTATOB




Pemate kayecTBeHHBIC 3a1auu, TPEOYIOIINE NMPUMEHEHHs 3HAHUN
U3 pasHbIX pa3JelloB IIKOJBHOTO Kypca (U3MKH, a TaKxke
UHTErpalyy 3HaHUHM U3 APYruX MPEeJAMETOB €CTECTBEHHOHAYYHOI'O
LUKJIA: BBICTPAWBATh JIOTMUECKYIO LIEMOYKY PACCYKJIEHUH ¢
OMOpOM Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (hpusnueckue

SABJICHUA

BnaaeHHe OCHOBHBIMHA METOAaMU HAay4YHOI'O IIO3HaHUA,
UCMOJb3YyeMbIMU B (pU3MKe: MPOBOJIUTH MpPSIMble U KOCBEHHBIE
u3MepeHus: GU3NIECKUX BEJTMYMH, BBIOMpAsi ONTUMAIBHBINA CLIOCO0
N3MCPCHUA n HCIIOJIb3YA HU3BECTHBIC METOABI OLICHKHU
HOTPELIHOCTEN U3MEpEeHuH, IIPOBOJIUTH HCCIIeIOBaHHE
3aBUCUMOCTEH (U3NYECKUX BEJIMYMH C UCHOJIb30BAHUEM IPSIMbIX
U3MEPEHUH, OOBSICHITh TOJTYYCHHBIC PE3yJbTaThl, HCIOJB3Ys
(1)I/I3I/I‘I€CKI/I€ TCOpHUH, 3aKOHBI W TIIOHATUA, W [JCJIAaTb BbIBOADBI;
coOuoaTh mIpaBuiaa OE30MAaCHOIO TpyAa IHpU  IPOBEICHUU
UCCIICIOBAaHUM B paMKax Y4eOHOro 3KclepuMeHTa M YydeOHO-
UCCJIEIOBATENbCKON AESITEIbHOCTH C UCIOJIb30BaHUEM LU(POBBIX

U3MEPUTENIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

ChopMupoBaHHOCTh yYMEHMI aHAJIM3UPOBATh H  OICHHBATH
NOCNeACTBUsl OBITOBOM W TPOU3BOJCTBEHHOW JESTENbHOCTH
YellOBeKa, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMH, C TMO3UIUI
9KOJIOTHUECKON 0€30MacHOCTH; MPEICTaBICHUI O pallOHATIEHOM
IIPUPOJONOJIB30BAHUHY, A TAaKXe pPAa3yMHOM MCIOJIb30BAaHUU
JOCTH)KEHUM HAYKM M TEXHOJIOTHMH /I JaJbHEHIIEro pa3BUTHUSA

YCJIIOBCUYCCKOI'O O6H.I€CTBa

Omnagenne pa3UYHBIME CIIOCO0aMU paboThl ¢ WH(pOpManuen
(HU3MYECKOTO COAEp)KAHUS C HCIIOJIIB30BAHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUH KPUTHUECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTHU IOJydyaeMoi HH(popManuu

10

CdopMUpOBaHHOCTh yMEHHI MPUMEHSITh OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHSATHSA, TCOPUU M 3aKOHBI JUIsl aHauu3a u
00BbsICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOAAIINX Ha 3BE3aX,
B 3BE3IHBIX CHCTEMax, B MEXTaJIaKTHUECKOH cpele; ABUKECHUS

HeOECHBIX TeJI, BOJIIOLIMY 3BE31 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'2 ITIO ®U3UKE

Kon
pazaeJa/
TeMbI

1 MEXAHHWKA

Kon

IIpoBepsieMblii 3JIeMeHT copepPKAHUS
JjIeMeHTa

1.1 KMHEMATHUKA

MexaHu4deckoe JABHXKXCHHUC. OTHOCHUTENIBLHOCTD

MEXaHHUYCCKOT'O IBUKCHUSI. Cucrema orcuéra

MaTepI/IaJ'ILHaH TOYKa.

E€ panmnyc-BeKTop:
Fle)=(xle) vle ) =(2)),

TpaeKTopIi,

IepeMelIeHNe: ?L
H12 AF =F(t,)~T(t))=F, —7; = Jx

:(&:‘:‘ &:‘.“ &:}‘ Ferododaind:

yTb.

CrnokeHHe nepeMelIeHHIL:

N =, + I,

CxopocTh MaTepruaIbHON TOUKHU:

v, =—L =X, aHAJOTIIYHO v, =Y,, V.=

CroxeHIle CKOpPOCTell: G, =0, + 0, -




Brruncnenue nepemenieHus u nyTtu
MaTepuaibHON TOUKU MTPU IPSIMOJIMHEHHOM

JABMKCHUHU BAOJb OCH X I1O rpa(bmcy 3aBUCHUMOCTH

Vx(t)

i3 __AD
YCKD[}EHIIE MAaTepHANTEHOI TOYKIL a = Q_L
I ofxe]

Au
,ﬂ"_ s Y

: =(v,),". amanorrHo a, = (v, ),

Ar—s{




PaBHOMEpHOE IPSAMOIIMHEMHOE JIBUKEHHUE:

()= o+t

x(f)

(®)




const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

-

at”

x(t)=x,+up, t+

v(t)=u, +at

1.1.6 = const
UJE.T - L]::T = zﬂx {'TZ - 'T]}
HPII ABIDKECSHIIII B OIHOM HAIIPpABICHHII IIYVTE
CBoOogHOE TazcHHWE. YCKOpPEHHE CBOOOIHOTO
naJICHUSI.
Vi l__ ED
Mo a
o0 Xo \T
JIBrokeHHe Teia, OpOIICHHOTo IMOJ YIJIOM O K
TOPHU30HTY:
1.1.7

[.‘u‘{f} =x; +U,f=x +tU,cosa-f

-

' gt
¥ =y, +U,\!+g‘——1 +U,sina- I—T
(v .()=uv, =v,cosa
J[u (1)=uvy, + g1 =u,sina— gt

(g =
| &x
]g =—g=ccmst

¥




KpuBonnHuelinoe nBuxenue. J[BmxeHue
MaTEpHUAIbHOU TOUKH 10 OKPYKHOCTH.

VrnoBas U TUHEWHas CKOPOCTb TOYKH:

\%
wR
HpI/I pPaBHOMCPHOM JABUKCHUHN TOYKHN
OKPYKHOCTHU
2
=— =2
(4]
2mo

. L[eHTpOCTpeMI/ITCJILHOC YCKOPEHUC TOYKH:

10




R
. IlosTHOE yCKOpEHHE MaTepUaIbHON TOYKHU

TBépnoe Teno. [locrynarensHoe U BpalaTeabHOe

JIBUKEHUE TBEPAOTO TeNa

1.2

JUHAMUKA

1.2.1

NuepunaneHble cuctemsl oTcuéra. [lepBbIi 3aK0H

Herorona. [IpuHnun otHocuTensHOCTH ['anumest

1.2.2

Macca tena. IIlnmoTHOCTE BeliecTBa:




Cuna. [IpuHIMI Cyneprio3uIiuy CHIL:

paBHOAEWCTB = 1t 2+

paBHOzElIC
TB

1.2.3 -




1.2.4

Bropoit 3akon HproToHa: s MartepuaibHOMN

Touku B ICO




At

pu

const

1.2.5

e
‘F12 F21

Tpernii 3akoH HprooTOoHa s

MaTCpHaAJIbHBIX




TOYCK:

12 = 21

1.2.6

3akoH BCCMHPHOI'O TAT'OTCHUS: CHUJIbI IIPUTAKCHUA

MCXKAY TOYCUHBIMU MaCCaMU PABHbI




Cunma  tspxectn.  llentp  Tspkectm  Tena.
3aBUCHUMOCTh CHJIBI TSDKECTH OT BBICOTHI h Han

IOBEPXHOCTHIO MIAHEThI pagnycom RO:
=T
(o+ )

mg

(R

h)




GMm

Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7
—kx
Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHHS CKOJbKEHUS:
™ =
F
1.2.8




uUN

Cuiia TpeHus TTOKOSI:

=
™

IA

Koadduument tpenus

1.2.9

JaBnenue:

=

1.3

CTATHUKA




1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIHFHO OCH BpaluCHUA:

M| = Fl, rae | — mnevo cuibl

OTHOCHUTEJIbHO OCH, HpoXoisiend uepe3 Touky O
MEPIEHIUKYJISIPHO PUCYHKY

1.3.2

HeHTp MaccC T1a. ]_[eHTp MacCC CUCTEMbI

MaTCpHraJIbHBIX TOUYCK!

11+ 22F...
UM. T s







B onHOpogHOM 1OI€ TSIKECTH

( = )

const)

LOCHTP MacCC TCjia COBIIAAAcCT C €ro HCHTPOM TAKCCTHU

VYcnosus paBHoBecus TBEpAoro tena B UCO:
[
|M;+M, +...=0

1.3.3 R
LF:_ =+ F: X i ':I
#HH#HPar#
3akoH [lackains
##1.3.4
JlaBnenue B KUIKOCTH, nmokosieiics B UCO:
= o+
HiHPar# °
##1.3.5

S




pgh

3akoH Apxumena:

Apx — ~ BbITecH

#H##Par# =
##1.3.6

BBbI

TEC

€CIIH TEJO U KUJIKOCTh nokosrcsa B UCO, To




Apx — BbITECH

pgV

BbI

TEC

VYci1oBue miaBaHus TeN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

#H##Par#
##1.4.1

NMmynbsc MaTeprabHOW TOYKU:




#H##Par#
##1.4.2

I/IMHy.]'ILC CHUCTCMBI TCII:

= 1+t 2+..




H#H##HPar#
##1.4.3

3aKOH U3MEHEHUSI U COXPAHEHHS UMITYJIbCa:
B ICO

A =01+ o+..)= A+

1BHeLWwH 2BHeLUH

A(




1BH

2BH
eIl

At

B MCO , ecnu

B =A( 1+ p*.)=0




A(

+
+
...
0
, €CIIN

1BHeLWH + 2BHELLH +..=0




1BH
et

2BH
e

PeakTuBHOE ABMXKCHUE

#H##HPar#
##1.4.4

—s

F

—

Ar x
Pa60Ta CHJIBI HA MAaJIOM nepeMemeHHH:

,11=|P:|-|i}7|-+:05 a=F -Ax




o F

D
MOIIIHOCTh CHUIIBL:

€CJIN 32 BpeMsI

A
1.4.5
At
paboTa CHJIbl U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
A4
P=— =F-vu-cosa
At o
Kunernueckast sHeprusi MaTepuagIbHON TOUYKHU:
2 2
KUH — T2 = 2
E
1.4.6 =




3aKOH U3MEHEHUS] KHHETUYECKOU SHEPTUH
cucteMbl MmaTepuaiibHbiX Touek: B MCO AEkuH =
Al +A2+ ...

1.4.7

IToreHnuanbpHas OHCPI'UA:
JJIA ITIOTCHIMAJIBHBIX CUJI

=A

12 = 1inoTeHy 2noTeHy noTeHL,

lmot
eHI[




2not
€HI[

noT
CHIL

[ToTenumanbHast YHEPTUsL MATEPUATIbLHON TOYKH B

OJHOPOJHOM II0JIC TAXKCCTH:

noTeHL,

ot
€HIL

mgh

[ToreHimanbHast 3HEPTUS YIIPYTro

neOpMUPOBAHHOTO TeNa!
2

noTeHL, = 2

ToT




C€HII

1.4.8

3aKOH U3MEHEHHUS U COXpaHCHUA MEXaHUYEeCKOU

SHEPrUu:

Euex = By + Emre:—m-.

B IICO AEyex = Ascex menoresn. cuns
B IICO AE,;x = 0. eCII Azcex senoresm. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

I"apmonnueckue konedaHusi MaTepUaIbHONU TOUKH.
Ammntyna u ¢asza konebanuii. Kunematuueckoe
OTHCaHUE:

w(f) = Asin| ot +o, ).
v(H=x/'.
a(f=(v, ), =—o'xf)=a +0'x=0,

rac X - CMCIICHUC U3 paBHOBECHUS.




JIlnHamMu4eckoe onucaHue:

ma

rac

. 9TO 3HAYUT, YTO

—kx.

3HepFeTI/I‘leCKOC OIIKMCaHHC (BaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):

2 2 2 2




CBsi3p  aMIumMTyAbl  KOJIEOAHUW  CMEIEHUS
MaTepUaIbHOW TOYKH C aMIUTMTYAaMH KoJeOaHuin

€€ CKOPOCTH U YCKOPEHHUS:

U, =04, a_ =o’4

[Tepuon u yacTora KoJieOaHUI:
2w 1
T e e
) IR
[Tepuon MaJIbIX CBOOOIHBIX KoJieOaHu M

MAaTEMATHYCCKOI'O MasTHHKA.

I
1.5.2 F=12r |—
g
Ileprog cBOOOJHBIX KOJEOAHUM NPYKMHHOIO
MasiTHUKA:
m
I'=1n,|—
Ik
153 BeinyxieHHbIE KoJIe0aHus. Pe3onanc.
Pe3onancHas kpuBas
[lonepeunsle W HpoaOJbHBIE BONHBI. CKOpPOCTH
pacrpocTpaHeHUs U IIMHA BOJIHBIL:
A
1.5.4




HNHuTtepdhepennius u qudpakiys BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
5 MOJIEKYJISIPHAS OU3UKA.
TEPMOJUHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

2.1.1

Mopenu CTpOEHHsI ra3oB, KUIKOCTEH U TBEPIBIX
ten. Ilycte TepMmoanHamMuueckas cucrema (Telno)
cocToMT u3 N OJUMHAKOBBIX MOJEKyJd. Toraa

KOJIMYCCTBO BCIICCTBA




rac

— 4ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),

U

— MOJIEIpHad MacCa BCIICCTBA

2.1.2 TennoBoe NBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3aumMozeiicTBre yacTuIl BeiecTna
2.1.4 Huddyszus. BpoyHoBckoe ABIKEHHE
2.1.5 Mopenb uneansnoro raza 8 MKT

Csi3p  MeXIy  JaBlI€HHEM U CpelHei
216 KUHETHYECKON SHEpruen MOCTYNATEIIBHOTO

TCIIJIOBOI'O0 JABUIKCHHA MOJICKYJI HMIACAJIBHOI'O TIa3a

(ocnoBHOe ypaBHeHue MKT):




- KOHICHTpalHusd MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBsi3p  Temmeparypel  Taza  CO  CpeIHeu
KUHETHYECKOW  JHEPruel  MOCTYNmaTelbHOrO
TEIUIOBOTO JABMIKECHHSI €0 MOJICKYJT:
i T ~
2.1.8 E_—f mp? By
LR TR
2.19 VYpasuenue p = nkT

2.1.10

Mojens uaealbHOTO Ta3a B TCPMOAUHAMUKE:




| VpaHerEe Merreieea — Kranefiposa
| BEIpeUKeHHE U1 BHYTPSHHEH SHEPIHH
VpaeHeHne MeHeneepa — KaneiipoHa
3aIIICH):

pRT

pV =L RT=vRT =NiT, p=P"—
L LL

BripaxeHile 111 BHYTpeHHeIl SHePITI OIH(

raza (IIpIIMeHIMEle (JOpPMEI 3aIIICH):

L‘=5vRT_ WI_EERT_ ¢, T=2p
2 pl 2

2.1.11

3akoH I[aJ'IBTOHa JJIA JaBJICHUA CMECH

pa3peKEeHHBIX I'a30B:

= l+ 2+,,,

=




2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ TOCTOSTHHBIM
qrCI0M MOJIEKYN N (C IOCTOSIHHBIM KOJUYECTBOM
BEILIECTBA V):

uzotepma (T = const): pV = const

nzoxopa (V = const):

const

n3obapa (p = const):




const

['padmyeckoe npencraBieHue U30MPOIIECCOB HA pV-
, pT- u VT- nnarpammax.

OO0BeIMHEHHBIN Ta30BbIA 3aK0H:

const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BECIIICCTBA V.

HaCI)IIlIGHHBIe u HCHACBIIIICHHBIC Iapul.

KauecTtBenHas 3aBUCHUMOCTH IINIOTHOCTHU n

2113 HAABJICHUSA HACBIIICHHOI'O IIapa OT TEMIICPATYPHhIL,
X HE3aBUCUMOCTH OT O6’béMa HACBIIICHHOI'O I1apa
BiaxHOCTE BO3yXa.
OTHOCUTENbHAS BIIAXKHOCTb:

2.1.14 napal ) napa()

Hacum,napa( ) HaCbILLlI'Iapa( )




-

P

HACBIIIIT
apa

(1)

[ S B S|

(1)

HACHIIIIT
apa

(1)




(1)

N3mMmeHeHue arperaTHbix COCTOSIHMM BeIeCTBA:

=1 WCIIapeHne U KOHJCHCAIUs, KUTICHUE KUIKOCTH
2116 N3meHeHne arperaTHbIX COCTOSIHUM BELIECTBA:
o IJTaBJICHUE U KPUCTAJUIU3AIIHS
2.1.17 [IpeobOpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMOJUHAMUKA
2.2.1 TenoBoe paBHOBecHE U TeMIlepaTypa
2.2.2 BuyTtpennss sneprus
Temnmonepenaua  kak ~ cmoco0  U3MEHEHUs
223 BHYTpEHHEH SHepruu 0e3 COBEpUICHUS PaOOTHI.
KonBekuusi, TEIonpoBOAHOCTb, U3ITyICHUE
KomnundecTBo TemaoThI.
VY nenpHas TEIIOEMKOCTb BEILIECTBA C:
= A
224 0
cmAT
VY nenpHas Teriora napoodpazosanus L: O = Lm.
2.2.5 VY nenpHas TemioTa miaBiaeHus A: O = Am.
VY nenbHas TemioTa cropanus Tommsa q: O = gm
DneMeHTapHasi paboTa B TEPMOJIMHAMUKE:
2.2.6

= A




pPAV

Beruucnenue paboTsl mo rpaduky mporecca Ha

pV-nunarpamme

227

[lepBblii 3aKOH TEPMOAUHAMUKU:

12=0 p+ =2 1)+ 1

AU

(U




_l’_

Anunabara:
12=0

0

12=01—

2) =4 1




t

N—

AU

Bropoit 3akon TtepmoamHamuku. HeoOpaTtumbie

2.2.8
MPOLECChHI
[Tpuniune! aeiictBus TernoBbix MamuH. KIT;:
2 A;.a OHET ‘-DEHI“F _|Q?£ﬂ-1't| _1 |-.Oxun|
229 | Vo Qw0
o mEarp Harp = Harp
Maxkcumansnoe 3Hauenue KII. [ukn Kapho:
r__-T T
2.2.10 MM = Myagy = —— =122
-l ] Kapno _T I_

HATD HiTD




VYpaBHeHHE TEIIOBOTO OalaHca:

1 =+ 2 =+ 3 =+ R 0
_l’_
2.2.11
_l’_
_l’_
3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
Onektpuszaiuss Ted U €€ MPOSIBICHHUS.
311 Onexktpuueckuit  3apsna.  JlBa Buaa  3apsiia.
o DNeMEHTapHBIM  AJIEKTPUUYECKUM 3apsll. 3aKoH
COXpaHEHUs IEKTPUIECKOTO0 3apsaaa
312 B3anmopencrteue 3apanoB. ToueyHble 3apsabl.

3akon Kynona:




B OTHOPOAHOM BCHICCTBEC C [[HBJIGKTpH‘-IGCKOfI

MMpOHUIACMOCTBIO

11

F:k|§'1|'|f3: __1 _|‘-'i'1|'ﬁ
o 4neg, r

Onektpuueckoe mnone. Ero  nelictBue

QJICKTPHUUYCCKUC 3apAAbI

Ha

Hanpsiok€HHOCTD 371€KTPUYECKOTo MOJIS:

NPO6HbIN

1po6

HBIIH




ITone ToueyHoro 3apsaa:

OAHOPOJHOC ITO0JIC:

ol




const.

Kapruss! mMHUN HANPSHKEHHOCTH ATUX MTOJIEN

IloTeH1IMATBHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCT MOTEHINAIOB U HANPsKECHHUE:
2= (1— 2= A =

q(¢

qU.

[TorennmansHas JSHEPTUS 3apsana

QJICKTPOCTATHUYCCKOM I10JIC:

B




AW

ITorenuan QJICKTPOCTATHUYCCKOI'O IT10JIA:

q
J
CBs3b HaprI)KéHHOCTI/I I10JI4A n Pa3sHOCTH
IIOTCHIIAJIOB JJIs OIHOPOJHOTO

anekTpocraruyeckoro noist: U = Ed

[IpuHIUI Cynepno3uuu 3JIEKTPUIECKUX ITOJIEH:




1+ 2+

1t o+




+
[IpOoBOHMKY B JIEKTPOCTATUYECKOM IIOJIE.
yCJ'IOBI/Ie paBHOBCCI/IH 3ap${z[0B: BHYTpI/I
HpOBO,I[HI/IKa
=0
317 | E
0
, BHYTPHU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = const
318 JIMDJIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.

ZII/ISJIGKTPI/I‘IGCKEU{ IIPpOHUIAaCMOCTDh BCIICCTBA €

Konpnencarop. DineKTpoEMKOCTh KOHICHCATOPA:




DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

&e

eC




3.1.10

HapanneﬂbHoe COCIMHCHNEC KOHACHCATOPOB:

= 1F 2+, 1= 2= 1+ 2+

0 nmapain

nap




ajl

IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

1 1 1
= 1t 20 1F 27, =—+t—+..

nocn 1 2




- o v R




3.1.11

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa:







3.2

3AKOHBLI ITOCTOSAHHOI'O TOKA

Cwuta Toka:
i
3.2.1 Af |
ITocTossunEbIi TOK: I = const
Jng nocrossHHOTO TOKA q = It
329 VYcnoBus CyiecTBOBaHUS 3JEKTPUUECKOTO TOKA.

Hanpsoxkenne U u OJIC E

323

3akoH Oma 1 y4acTKa LEemu:




DNEeKTPUUECKOE COMPOTHUBIIEHUE. 3aBUCHUMOCTh
COIIPOTUBIICHUSI OJHOPOJHOTO MPOBOJAHHUKA OT €r0

JJIMHbI W CCUYCHUII. yILeJII)HOG COITPOTUBJICHUC

BEIIECTBA.
R
3.24
p
Ucrounnku Toka. 3J]C ncrouyHuka Toka:
__ CTOpOHHUXcnn
E
3.25

A

CTOPOHHUXCH
J




BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3akon Owma  gns  TONHOW — (3aMKHYTO)

anexktpudeckon uenu: E = IR + Ir, orkyna

326
E.r
"= R
HapaJIJIeJILHoe COCANHCHUC HpOBOHHI/IKOB:
[=+1R2+.. Ul=02=..,
327 1 L1
=+ +

napasn 1 2




nap
an




[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
U=ul+02+.,11=12=_,,

noen — 1F 2+

5 6 o o=




Pabora anekrpuyeckoro toka: A = [Ut.

3akon J[xoyns — Jlenmna:
— 2

Q
1
Rt
Ha pe3ucrope
2
= =2 = =
3.2.8 R
Q
A
1
Rt




MOIIHOCTE QJICKTPHUYCCKOI'0 TOKA:

AAd
P=— = IU
Ar Ar—l
TenoBast MOIIHOCTB, BbIIEIsIEMAs HA PE3UCTOPE:
2
2 &
P=I'R=—2=]U
3.2.9
R
MOoOmHOCTh HUCTOYHUKA TOKA:
A4
_ CT. CHIOT _
Chvan i
Ar—30
CBOOOHBIE HOCHUTEIH 3JEKTPUUECKUX 3apsiOB B
MPOBOJHHUKAX. MexaHu3mbl MIPOBOJMMOCTH
3.2.10 TBEPABIX METAUIOB, PAacCTBOPOB U PaCIIaBOB
JJIEKTPOJIUTOB, ra3os. [TomynpoBoaHUKH.
[TomynpOBOAHUKOBBIN U0/
33 MAT'HUTHOE I1OJIE
MexaHnnyeckoe  B3aUMOJCHCTBUE  MAarHUTOB.
MarnuTtHOoe nosie. BekTop MarHuTHOW MHAYKIIMH.
331 [IpuHUUMI Cynepno3uuyu MarHUTHBIX MOJICH:

= l+ 2+,,,




Jluanm wHAYKOMM marHutHoro mnotid. Kaprtuna
JIMHUWA WHJYKIUA MAarHUTHOTO T10OJIS1 IOJIOCOBOTO U

HO[[KOBOO6pa3HOFO IIOCTOSAHHBIX MarHuTOB

OneiT Opcrena. MaruutHoe mosie NMpOBOJHUKA C

TOKOM. KapTI/IHa JIMHUK HHAYKIOUHU MAarauTHOI'O

3.3.2 Mojsi JUIMHHOTO MpSIMOTO  NPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKH C
TOKOM

3.3.3 Cuina AMmriepa, e€ HalpaBJICHUE U BEJIMYMHA:




IBlsinao.
, TJIE 0 — yTOJI MEX/Ty HalpaBJICHHUEM ITPOBOTHUKA U
BEKTOPOM

334

Cuna Jlopenna, e€ HampaBiieHHE U BEIMYMHA:

JNop

| g | vBsina

IZIe 0. — YTrOJl MEXIY BEKTOpaMHU




. HBI/I)KCHI/IC Sapﬂ)KeHHOﬁ JacTuibl B OJHOPOJHOM
MarHuTHOM IIOJIC

3.4

OJIEKTPOMATHUTHAA MHAYKIUA

[ToTok BEKTOpa MAarHUTHOM MHTYKIIUU:

b= =

o
B
3.4.1
S
BScosa
7 B
2/
G
342 SIBnenue osnexkTpoMarHUTHOM wuHIykiuu. OJIC

WHIYKIHH




343

3aKoH AJEeKTpoMarHuTHOM nHaykuu dapajes:




9 f |

3JIC MHAYKIMU B IPSIMOM IPOBOJHHKE JUTHHOM |,

ABUIXXYHIEMCSI CO CKOPOCTBIO

3.44

)

B OAHOPOJAHOM MAIrHUTHOM II0JIC B:




Blvcosa

, TJIe 0. — yroJI MeX/1y BeKTopoM B u Hopmalibio

K IIJIOCKOCTH, B KOTOPOH Jie)kKaT BEKTOPBI

"

; €CITH




TO

Blv

3.4.5

[IpaBuio Jlenna




3.4.6

NHAYyKTUBHOCTS:

| ©

, unmun @ = LI,
Camounnykuus. 9/1C caMOMHAYKIUU:

wl d

E, :—LE =—II'
Afly

3.4.7

9Hepr1/1${ MAarauTHOTI'O ITOJIA KaTYHIKU C TOKOM:
2

2




3.5

OJIEKTPOMATHUTHBIE  KOJIEBAHUA U
BOJIHbBI

3.5.1

27

KoneoarensHbli KOHTYP. CBoOoOIHEIE
ANIEKTPOMArHUTHBIC KOJICOAHWSI B  HJICATHHOM

KoJe0aTeIbHOM KOHTYpC:

;rmfrj] =g, sin( cf + )

1., ' : .
| I(7)=q, =g, cos(ot+q,)=1__ cos|et+q,)

®opmyna Tomcona:

:2\/_

LC




, OTKyJla

2w

LC

CBsi3p  aMIUIMTYABI  3apsia KOHJIEHCATopa ¢
aMIUIUTYIOM  CHJIBI TOKa TIpU  CBOOOJHBIX

SJICKTPOMArduTHBIX KojebaHusIX B nacaJbHOM




KoJieOaTeIbHOM KOHTYpE:

I

ax

[ —
o

3akoH COXpaHCHUSA OHCPruMu B naCaJIbHOM

Koye0aTeIbHOM KOHTYpC:

3.5.2
153 BbiHyKIeHHBIE AJIEKTPOMArHUTHBIE KOJICOAHMS.
o Pe3onanc
[Tepemennbiii Tok. IIpom3BoacTBO, mepenaya u
noTpebieHue MEKTPUIECKON YSHEPTUU
o4 o i ot IE
i = T 7 mex 7 mex _copgt)
2 2 2 2
CBoiicTBa 3JIGKTPOMAarHMUTHBIX BOJH. B3aumHas
OpUEHTALMsI BEKTOPOB B  3JIEKTPOMArHUTHOM
BOJIHE B BaKyyMe:
3.5.5




[Ilxana snexkTpoOMarHUTHBIX BOJH. [IpuMeHeHue

3.5.6
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
[IpsmonuHeitHOe  pacmpocTpaHEHHE CBeTa B
3.6.1 onHoponHoit cpene. Toueunsli uctoyHuk. Jlyu
cBeTa
3aKOHbBI OTPaKEHHUS CBETA.
a
3.6.2
o P
PPIFTLZIZTZ
3.6.3 [TocTpoeHue n300pakeHUH B IIJIOCKOM 3epKaje
3aKOHbBI IPETIOMIICHUS CBETA.
[Ipenomnienue ceta:
1 = 2
3.6.4

sino.




sinp.

AOCONIOTHEIH ITOKa3aTelb IIpCIIOMJICHUS:

abc —

OTHOCHTENbHBIN MOKa3aTeNb IPETOMIICHUS:

OTH







Xoq 1y4el B IpU3Me.

1#"']-_ = -'L"] " ”1}.1 = ”2}. p)
COOTHOIIIEHNE YaCTOT U COOTHOIIECHUE JJIMH BOJIH
IIpu NCpexoa€ MOHOXPOMATUYICCKOI'O CBCTA 4YCPEC3

rpaHunly pasaciia AByX OIITHYCCKUX CPCA:

3.6.5

Hny<hy )

n
Op ;

[losHOE BHYTpEHHEE OTPAKECHHUE.

HpeﬂeHBHHﬁ yroi IIOJIHOI'O BHYTPCHHETO

OTpPaKCHUSI:

Sino.




3.6.6

Cobuparonue U paccewBaromue JUH3bL TOHKas
nuH3a. DOKyCHOE PacCTOSIHUE U ONTHYECKAs CUIIa

TOHKOMW JIUH3GL:

1




dopmyJiia TOHKOH JIUH3BL:

1 1 1
—_t = —

3.6.7




VBenuueHue, JaBacMoe JIMH30M:




d T~

A"

F\ h

f

e

B ciyuae paccenBaronieit JMH3bI:

3.6.8







Xox  myua, OpOUIeUIEr0  JIMH3Y  TOJ
MIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU
ocu. IlocTpoeHne n300paKeHU TOUKH U OTpe3Ka
MpsIMON B COOMPAIONINX U PAaCCEUBAIOLINX JIMH3aX

1 UX CUCTEMax

3.6.9

doroarmmapaT Kak onTU4Yeckuii mpudop. I'ma3 kak

OIITHYCCKasd CUCTCEMaA

3.6.

NnTepdepenmus cBera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HAOIOIEHUS MaKCUMYyMOB u
MUHUMYMOB B HMHTEP(EPEHLIMOHHOW KapTHUHE OT

JBYX CUH(a3HBIX KOT€PEHTHBIX UCTOUHHUKOB:

P
MaKCIIMYMEI — A=2m—, m=0,+1,£2

ol

)
MITHIIMYMEI — A={(2m+1 )=, m=0,t1,

e

L

3.6.11

Hudpakmus csera. udpakumonnas pemerka.
VYcnoBue HaOMIOI€HUS TTIABHBIX MAaKCUMYMOB IIPH
HOPMQJIBHOM  MAJ€HUM  MOHOXPOMATHYECKOTO

CBETa C JJMHOM BOJIHBI A Ha peméTKy C IICpnoaomM

d:

= , =0,+/-1,+/—-2,+/-3,...

dsing

mA,




3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

['mmoreza M. Ilmanmka o kBantax. ®opmyna

IInanka: E = hv

®dotonbl. JHeprus GoToHa:




pc

Nwmmynse doTona:

S




doroaddexr. Onbitet A.I'. CtoneroBa. 3aKOHBI

4.1.3
dhoTodrddekra
VYpasuenue DitHinTeitHa 11t porosaddexra:
thoToHa = BbIXofa+ KWH !
¢dorona
4.14 -
ABBIXOMa

+

KHMHmax




rae ,

thoToHa ~ !
bo
TOH
a
hv
BbIX0Ja = Kp =

Kp

BbI
X0n




hv

KUHmax

KWH

3an




eU

my

ax

JlaBiieHue cBera.

Z[aBJ'IeHI/Ie CB€Ta Ha IOJHOCTBIO OTpaKarolyro

12 IIOBEPXHOCTh M Ha IOJIHOCTHIO IOIJIOLIAOLIYIO

IIOBEPXHOCTh
4.2 OU3NKA ATOMA

4.2.1 [InanerapHas MoJieIb aTOMa
[Tocrynater bopa. W3nydeHue u mnorsjoiieHue
(OTOHOB TIpHU TEpexojie aToMa C OAHOTO YPOBHS
SHEPruy Ha JPYTOu:

422 he

hv, . = =|E, —E

mr -
“mn

m |
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JInHelyaTelie CIEKTPBHI.

CriekTp ypoBHEH sHEpruu atoMa BoJI0poja:

~13,63B
i B g SR

n

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas moxmens sagpa [eiizenGepra —
WBanenko. 3apsan snpa. MaccoBoe 4YmcCliO siapa.

N30TomnEs!

4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:
Aigsl AR, A

bera-pacnan.

DNeKTPOHHBIH B-pacnan:

A A 0
ZX_}ZH-=Y i e+ "'v"g

[Tozutponnsrii B-pacnan:
X Y+ S+ v,

l'amma-u3myuenue

433

3aKOH paIn0aKTUBHOTO pacnaia:

()= o0 2

N()




Ilycte m — macca paaMOaKTUBHOIO

Torna

m(t)

B€OICCTBA.
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SAnepHble peakuuu. JleIeHUE U CUHTE3 sAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka; 10 knacc. yrinybnennoe odydenne KacesnoB B.A. OOmiecTBoO
C OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»; AKIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBeieHne

» ®usuka; 11 kace. yrinyonennoe ooyuenne KacosiHo B.A. O6miectBo
C OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

O6HI€CTBO «M31aTenbpcTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA
YMK ®usuka 10 knacc. [Ipopuns «M3narensctBo «lIpocBemenne»

YMK ®wuzuka 11 knacc. [Ipoduns «M3mparensctBo «IIpocBemnienner»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI
CETU UHTEPHET
https://uchi.ru/

https://resh.edu.ru/
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