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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE cpeaHero ooO1ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHWA W TPeOOBAHHM K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTenbHOM Mporpammsl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuetom deaepaibHON pabouelt mporpammbl Bocutanust u Konuenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTENbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 1o (¢u3uke omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
coJiepKaHue, YCTAHABJIMBAET PEKOMEHYEMYIO TOCIIEI0OBATEILHOCTh U3YUCHUS
TEM U pa3lelioB y4yeOHOTrO TMpeaMera ¢ Y4Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma mo ¢usuke Aa€T mpencTaBiIeHUE O
LeNsX, COACpKaHWU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIMTAHUS U PA3BUTHS
oOyuarouxcsi cpeacrBamu ydueOHoro mpenvera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca pu3MKU yriiyOJIEHHOTO YPOBHS MO3BOJIAET PEaM30BaTh
3a1auu npo(ecCUOHANBHOW OpPUEHTAllMH, HANpPABJICHO HAa CO3JaHUE YCIOBUUI
JUISL TIPOSIBIIGHUS CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
KOKIbIM  00y4arolMMcCs, KOTOpbIE HEOOXOAUMBI  JUIsl  MPOJOJIKCHHUS
oOpa3oBaHMsi B OpraHM3alUsix MPOPECCHOHAIBHOTO 00pa3oBaHUA  TIO
PasITUYHBIM (PU3UKO-TEXHUYECKUM U WHKCHEPHBIM CITEITUATLHOCTSIM.

B nporpamme no ¢Qusuke omnpeaensoTcs IIaHUPYEMbIE PpPE3yJIbTaThl
OCBOCHHMS Kypca (HU3MKM Ha ypOBHE CpeaHero ooOmero oOpa30BaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, MpeaMeTHbIe (Ha YrIIyOJIEHHOM YpOBHE).
HaydHo-MeTon00rn4eckoii  OCHOBOM  Juisl  pa3pabOTKuM  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00Yy4aroIuxcs,
OCBOMBIIIMX MPOrpamMMmy 1Mo (PU3UKE HA YPOBHE CPEAHETO OOIIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0I.

[Iporpamma no Gpu3uKe BKIIOYACT:

IUTAaHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKM Ha YriIyOJIEHHOM
YpOBHE, B TOM YHCJI€ MPEIMETHBIC pe3yJIbTaThl 110 T'0J1aM O0y4YCHUS;

coJiep)kaHue yueoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[Iporpamma 1o (u3uke MMeEEeT NPUMEPHBIA XapakTep W MOXKET OBIThH
UCIOJIb30BaHa YYUTENSIMU (DU3HUKH I COCTABIIECHUSI CBOMX pabOUMX MPOrpPaMM.

[Tporpamma 1o pu3Mke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH
U TPEAOCTABISET BO3MOXKHOCTH Ui pealu3alii Pa3IudHbIX METOIUYECKHUX



MOJXOJ0B K MPENojaBaHui0 (U3UKK Ha YrayOJIEHHOM YpOBHE NPHU YCIOBUU
coxpaHeHus 00s13aTeNbHOM YaCTU COIepKaHus Kypca.

®du3nka Kak Hayka o HauOoyiee OOHIMX 3aKOHAX MPHUPObI, BBHICTyIAs B
KauyecTBEe Y4yeOHOro IMpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucTeMy 3HaHUH 00 okpyxatouiemM wmupe. LkompHBIH Kypc QuU3MKH —
CHUCTEeMOOOpa3yIOMMiA 71 €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOILIECCOB U SIBICHH,
H3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueii U acTPOHOMHUEH.
Hcnonb3oBaHne M akTUBHOE MpUMEHEHUE (DU3MYECKUX 3HAHUM OMpeesTniio
Xapakrep W OypHOE pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJTYYEHHUSI HOBBIX MAaTEPHAJIOB C
3aJlaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuarolmerocs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIIEAOBaHUMN.

B ocHOBy kypca ¢u3uku Ha YpOBHE CpelHero oOiero oOpa3oBaHUs
MOJIOKEH psI HUACH, KOTOPbIE MOXHO paccMaTpUBaTh KAaK MPUHIMIBL €0
OCTPOECHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AeNiOB (PM3HKH, BKIHOYAET
KaK BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (U3UKU
o0beIMHEH BOKpYr (u3nueckux Teopuil. Benymmum B Kypce sBIsieTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
noJie.

Hoea cymanumapuszayuu. EE peanuzanus npeanoiaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITpoOIeMaMu.

Hoesa npuknaonon wnanpaenennocmu. Kypc ¢dusuku yriayOa€HHOTO
YPOBHSl TPEANOJIaraeT 3HAKOMCTBO C IIMUPOKHUM KPYrOM TEXHHUYECKUX H
TEXHOJIOTUYECKUX IPUIIOKEHUN W3YYECHHBIX TEOpUM M 3aKOHOB. I[Ipu sTom
paccMaTpUBAalOTCSI Ha YpPOBHE OOUIMX TNPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3Kkonozuzayuu peannsyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIep’KaHus, MOCBSIIEHHBIX SKOJOTMYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKkXke 00CYXICHUS



npoOJeM  palMOHAIBHOIO  IPHUPOAOIONB30BaHUA M 3KOJOTMYECKOH
0€301MacHOCTH.

OcBoeHue cozepkaHusi IPOrpaMMbl IO (PU3KKE JTOJKHO OBITH TOCTPOEHO
Ha MPUHIHUINAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. g hus3uku peanusamus
TUX TPUHIUIOB Oa3WpyeTcss Ha HUCIOJB30BAHUU CaMOCTOSATEIHLHOTO
HKCIIEPUMEHTa KaK MOCTOSHHO ACMCTBYIOLIETO (hakTopa ydeOHOro mpoiecca.
Jlist yriryOGin€HHOro ypOBHSI — 3TO CHCTEMa CaMOCTOSITENILHOTO YYEHUYECKOTO
AKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANbHBIE YUYEHUYECKHE OMBITHI IPHU
U3YYeHUU HOBOT'O MaTepualia, JlabopaTopHble pabOThl U pabOThl MPAKTHUKyMa.
[Ipu 3TOM BO3MOXHBI JIBa crioco0a peanu3anuu GU3NIECKOro MpakTHKyma. B
MEPBOM CiIydae MpakTUKyM mpoBoauTcs ubo B koHue 10 u 11 kmaccos, mubo
MOCJIE MEPBOTO U BTOPOrO MOJMYTOAWKA B KaXKJIOM M3 3THUX KiaccoB. Bropoit
Croco0 — 3TO UHTErpanus padoT MpaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBbIE€ MPOBOJATCA B Mpolecce u3ydeHus pasnena (temsl). [Ipu 3ToM moj
paboTaMM MpaKTUKyMa MMOHUMAETCS CaMOCTOSITENIbHOE MCCIIEI0BAHNE, KOTOPOE
MPOBOAMUTCS MO PYKOBOJICTBY CBEPHYTOr0, 000OMIEHHOTO BU1a O€3 MOIIaroBoit
WHCTPYKITUH.

B nporpamme mno ¢u3MKe cucTeMa YUYEHHYECKOTO OSKCIEpPUMEHTAa,
71a00paTOPHBIX PabOT U MPAKTUKyMa MPEJCTaBIICHA €UHBIM MepeuHeM. Bribop
TEMATUKU JJIS TUX BUJIOB YUEHUUECKUX MPAKTUYECKUX pabOT OCYIIECTBISETCS
y4yacTHUKaMU 00pa30BaTEeNbHOrO Ipolecca HCXOAi M3  0coOeHHOCTel
MOYPOUYHOTO IUJIAHUPOBAHUS W OCHaIeHus: kabunera ¢usuku. [lpu sTOM
oOecrieunBaeTcs OBNaJieHUE O0YJArONTUMUCS YMEHUSIMH MPOBOAUTH MPSIMbIE U
KOCBEHHBIE MU3MEPEHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (DU3NUYECKUX BEIUYUH U
MMOCTAHOBKY OIIBITOB O MPOBEPKE MPETIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE yJEIsSETCS PEIICHUIO PAacUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sToM Ju1st pacu€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3aJIaHHOM M HEABHO 3aJaHHOM (PUBMYECKOM MOJIENIbIO, TO3BOJISIONINE
MIPUMEHATh M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena
Kypca, TaKk UM HMHTErpUpys NPUMEHEHHE 3HAHUW M3 pa3HbIX pasnaenon. Jlis
KauyeCTBEHHBIX 3a/a4y MIPUOPUTETOM SIBJISIFOTCS 3aJIaHus Ha
o0BsCHeHHE/Mpe/ICKa3aHne MPOTEeKaHUs (U3UUECKUX SBJICHUM U TMPOIIECCOB B
OKpY’Karolen KU3HH, TpeOyroIue BpI0opa GU3NIeCKON MOJENU JJIsl CUTYalluH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuabHO-
TEXHUYECKOMY 00€CTIeUeHUI0 Y4eOHOro mporecca Kypc GU3NKu yriayO0iaéHHOTO
YpOBHSI Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs JODKEH HW3y4aThCsi B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKH JOJDKHO OBITH



HEeoOXxoauMoe J1labopaTopHOe 000pYIOBaHWE ISl BHITIOJHEHWS YKa3aHHBIX B
nporpaMMe no (pu3HKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX paboT U padboT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpallMoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIIOYEBBIX JIEMOHCTPALUNA s
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHM UM TMPOILECCOB, OSMIUPUUYECKUX H
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHE IJIsl YYEHUUYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcst B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTHdecKne KOMIUIEKTHI
1abopaTopHOro 00OpYAOBaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIIBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

(opMHpOBaHME HWHTEpECA W CTPEMJICHHA OOydYaroluxcsi K HaydYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ NO3HAaHUA U (POpMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

(opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

(¢opMupoBaHue yMeHUHl OOBSACHATH SBJICHHUS C HUCIOJb30BAaHUEM
du3nYecKuX 3HAHWI U HAYYHBIX JI0Ka3aTeIbCTB;

(opMHpOBaHUE TMPEACTABICHUA O POIM (U3MKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
podheCCUOHAIBHOM JIeSITEIbHOCTH, CBA3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTukeHre TUX 1elield 00eCeYrBaeTCsl PEIICHUEM CIIEYIONINX 3aa4 B
nporiecce u3ydeHus Kypca GU3MKH Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus:

pHUoOOpeTeHUE CUCTEMBl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKIIOYAs MEXAHHMKY, MOJIEKYJSPHYIO
(bU3HKY, 3EKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPOPU3HUKY;

dbopMHupoBaHWEe YMEHHH TNPUMEHATh TEOPETHUYECKUE 3HAHUSA IS
00bsicCHeHMs (M3UYECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTUICCKUX
pEIIEHN B MOBCEHEBHOM KU3HH;



OCBOCHHME CIIOCOOOB PEIICHHs] pa3IMYHBIX 3aad C SIBHO 3aJaHHOU
du3znyecKoil MOAEIbIO, 3a7a4, MOIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/IaHUE
du3nyueckoil Mozenu, aJeKBaTHOM YCJIOBHUSIM 3aJauyd, B TOM YHCIE 3a]ad
UHKEHEPHOTO XapaKTepa;

MOHUMaHue (U3NYECKUX OCHOB W TPHHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJAMH CaMOCTOSITEJIbHOTO TUJIAHUPOBAHMSI U TMPOBEACHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHperanud UHGOpMaIH,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

CO3JaHUE YCIOBUM Ul Pa3BUTUSL YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOU JIEATEIBbHOCTH;

pa3BuTHe uHTEpeca K cdepaM nNpoecCUOHATBbHON N1EeATENbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «@®u3nMKa» Ha YpPOBHE CPEIHErO OOIIEro
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIMMH TPOJAOHKEHHUE
o0Opa30BaHMsl 110 CHEHHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpPOBEHb) Ha YPOBHE CPEIHErO
obmero oopazoBanus otBoautTcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacos
B Heneno), B 11 kmacce — 170 gacoB (5 4acoB B HEZCIIO).

[Ipenyaraemeiii B mporpamMme 1o (u3MKe MepedyeHb J1abopaTopHBIX U
MIPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JeliaeT BBIOOD
MPOBEACHUS J1a0OpPaTOPHBIX pPadOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.

CBSI3b C PABOYEM [TPOTPAMMOIM BOCIIUTAHUS

Peanuzanus BocnuTaTebHOTO MOTEHIMANA YPOKOB reorpadun (ypouHou
NEeSATEIbHOCTH, ayIUTOPHBIX 3aHATUM B paMKaxX MaKCUMaJIbHO JTOIYCTUMOMU
y4eOHOI Harpy3KH) MpeycMaTpuBaeT:

- MAKCHUMAaJIbHOE UCIIOJIb30BAHUE BOCIIUTATEIIBHBIX BO3MOKHOCTEN COJIEPKAHUS
YPOKOB 7151 (pOPMUPOBAHUS Y O0YUAIOIIHUXCS POCCUMCKUX TPAIUIIUOHHBIX
JyXOBHO-HPAaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEN, POCCUICKOTO



UCTOPUYECKOTI'0 CO3HAHMSI HA OCHOBE UCTOPUYECKOTO MPOCBEIICHHUS; TIOJI00D
COOTBETCTBYIOIIETO COJIEPKAHUS YPOKOB, 3aJaH1I, BCOMOTaTEIbHBIX
MaTepHaJIOB, TPOOIEMHBIX CUTYaLUH JJIs1 OOCYKICHU;

- BKIIIOUCHHUC B COJACPIKAHNC YPOKOB LICJICBBIX OPUCHTUPOB PC3YJIbTATOB
BOCIIMTAaHH:A, UX YUCT B OIIPCACIICHUN BOCIIMTATCIIbHBIX 3a/1a4 YPOKOB, 3aHﬂTHﬁ;

- BLI60p MCTOA0OB, MCTOJUK, TGXHOJ’IOFHﬁ, OKa3bIBAIOIMINX BOCIIUTATCIIBHOC
BOBHCﬁCTBHe Ha JUYHOCTBH B COOTBCTCTBHUH C BOCIIMTATCIIbHBIM NACAJIOM, ICIIBIO
" 3aga49aMu BOCIIMTAHH:A, LICJICBBIMU OPUCHTHUPAMU PE3YJIbTATOB BOCIIMTAHUAA,
peain3aluio IIPUOPUTCTA BOCIINTAHUA B y‘IC6H0ﬁ ACATCIIBHOCTH,

- IPUBJICUCHUE BHUMAHUSI 00YUYaIOIINXCS K ICHHOCTHOMY aCTEeKTy U3y4aeMbIX
Ha ypoKax MpeJIMETOB, IBIICHUN U COOBITUI, MHUIIMUPOBAHUE 00CYKICHUM,
BBICKA3bIBaHUN CBOETO MHEHUSI, BRIPAOOTKHU CBOETO TUYHOCTHOTO OTHOIIICHUS K
U3y4aeMbIM COOBITUSM, SBJICHUSIM, JIUIIAM;

- IPUMEHEHNE UHTEPAKTUBHBIX (OPM y4eOHOUN pabOThl — MHTEIJIEKTYaIbHBIX,
CTUMYJIUPYIOIINX [T03HABATEIbHYI0 MOTHUBALINIO, UTPOBBIX METO/UK,
JTUCKYCCHUM, JAIOIIHUX BO3MOKHOCTb PUOOPECTHU OMBIT BEACHUS
KOHCTPYKTHUBHOTO JIMAJIOra; IPyNIoBON pabOThl, KOTOPast yUUT CTPOUTH
OTHOIIIEHUS U IEUCTBOBATh B KOMaH/I€, CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIILICHUS;

- OOy XKJIeHUEe O0YJAIOIINXCS COOIOAATh HOPMBI MIOBEICHUS, TIPaBUiIa
OOIICHHSI CO CBEPCTHUKAMH U TIETarOTUHICCKUMH paOOTHUKAMH,
COOTBETCTBYIOIIME YKJIAy IITKOJIbI, YCTAHOBICHUE M MOIICPIKKY
noOposkenaTeabHOM aTMochepsr;

- OpraHM3aIIo0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX
oOyJaronuxcs HaJl HeYCIEBAIOLUMHU OJTHOKJIIACCHUKAMU, B TOM YHCIIE C
0COOBIMU 00Pa30BaTEILHBIMU MOTPEOHOCTIMHU, JAOLIETO O0YyJarOIUMCS
COIMAJIBHO 3HAYMMBIH OIBIT COTPYTHUYECTBA U B3AaUMHOM TOMOIIIH;

- MHULIMMPOBAHUE U TIOAJIEPIKKY UCCIIE0BATENbCKOM NeATEIbHOCTH
oOy4Jaronuxcsi, MIaHUPOBAHUE U BBHINOJIHEHUE WHANBUAYAIbHBIX U TPYIIIOBBIX
IIPOEKTOB BOCIIUTATEILHON HAIIPaBICHHOCTH.



Pe3ynbTaThl eMHCTBA Y4eOHOM M BOCITUTATEIBHON JEATEILHOCTH OTPAKEHBI B
pazzesne paboueii mporpaMmbl «JIMUHOCTHBIE pe3yIbTaThl U3yUYEHUS Y4eOHOTO
npenamera «Pu3nKay Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs.






COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. HayyHnblid MeTO MO3HAHMS NIPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o Tnpupozae. Hayuneiii Meron
MO3HAHUS U METOJIbI UCCIIEOBAaHNUS (PU3MUECKUX SIBJICHUM.

DKCIEpUMEHT U TeOpHUs B Ipoliecce Mmo3HaHus npuposl. Habmonenue u
HKCIIEPUMEHT B (pH3HKe.

CnocoObl u3MepeHus: (PU3MUEeCKUX BEJIMYUH (aHAJIOTOBBIE M IM(pPOBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHU (U3MYECKUX BEIMYMH (a0COJMIOTHASsT M
OTHOCHTEIIbHAS).

MonenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MaTepuasibHas
TOUYKa, aOCONIOTHO TBEPJAOE TEJO, HJcallbHAs KHUJAKOCTb, HJICAlbHBIA Tra3,
TOUEUHBIH 3apsin). ['unoresa. @uznyeckuil 3aK0H, FPAHUILIBI €70 IPUMEHUMOCTH.
dusznyeckas TeOpusl.

Ponb 1 mecto ¢u3uku B pOopMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepenne cuiabl TOKAa M HANpSOKEHUs B LIENHM MOCTOSHHOTO TOKa IpH
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LU poBoi JadbopaTopueit o ¢pusuke. [Ipumepsr n3mMepeHus
(pu3nYeCKuX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKH.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKIMH HAa OCH CHUCTEMBI
KOoOopJuHaT. TpaekTopus.

[lepemenienue, ckopocThb (CpelHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUagbHOM TOYKH, MX MPOEKIMH HA OCH CHCTEMBbI KOOpPJIWHAT.
CroxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE  NPSAMOJIMHEMHOE  JIBMIKCHME.
3aBUCUMOCTh KOOPJHUHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTepPUAIbHON TOYKHU
OT BPEMEHHU U UX TpaduKHu.



CBoOomHOE TajeHre. Y CKOpeHnue CBOOOTHOTO TajeHus. JIBmxkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAWHAT, CKOPOCTU U
YCKOPEHHSI MaTEepUATILHON TOUKH OT BPEMEHU U UX TpaPUKU.

KpuBonuneitnoe nBmwxkeHue. JIBMKEHUE MaTEpUATIbHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi U JUHEWHas ckopocTh. [lepron u yactora oOpamieHus.
[entpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HIUAIBHOE) |
MOJIHOE YCKOpPEHHE MaTepUaIbHOU TOUKH.

TexHuueckne yCTpOWCTBA M TEXHOJOTMUYECKHE MPOIECChI: CIHIOMETD,
JBWKEHUE CHApsIOB, IIeMHbIe, IIecTepEéHYaThle W pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu.

Mopenp ~ cuCcTeMBl  OTCUETA, WUTIOCTPAlUsl ~ KUHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CrnocoObl HcclieIOBaHUS ABIKCHUH.

NnmrocTpanst  MpefesbHOro  Mepexola M U3MEPEHHE MIHOBEHHOMN
CKOPOCTH.

[IpeoOpa3zoBanue NBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue nBUKEHUS Tena, OPOIIEHHOrO MOJ YIVIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HanpasneHue ckopocTu Ipu ABUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPACKTOPHl, CKOPOCTEN ABUIKEHUSI OJTHOTO U TOTO XKE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3yueHue HEpaBHOMEPHOIO JBMKEHUS C  LEJIbI0  ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.

N3mepeHne yCKOpeHHs TpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBWYKEHUU TIO HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTHA MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUYKEHUH.

N3mepenne  yckopeHHs  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

N3yuenue pnBuwkeHUs Tena, OpOIIEHHOrO Tropu3oHTaNbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MoJETa U HAYaJIbHOM CKOPOCTBIO Tea.

N3ydenune ABUXKEHUS Tela MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBHIO.



UccnenoBanne 3aBUCMMOCTH  TEpUOJa  OOpaIllEHHST  KOHUYECKOTO
MAasITHHKA OT €r0 MapaMeTPOB.

Tema 2. /lunamuka.

[IepBoiii 3akoH Hprorona. MHepumanbHbie cUCTeMbl OTCuéra. lIpuHIMN
OTHOCHUTEIIbHOCTH lNanunes. Heunepunanbsueie CUCTEMBI oTcuéTa
(onmpenenenue, NpUMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUaaIbHON TOUYKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTCHUS. ODKBUBAJICHTHOCTh T'PAaBUTALMOHHOW U
MHEPTHON MAaCCBI.

Cuna TsoKkecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO MMaJIEHUs OT BHICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil MmuUpoThl. JIBIKEeHHE
HEOeCHBIX Tel M MX cHyTHUKOB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmkymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHUsI CKOJBKEHHSI U CUJIa TPEHHS
nokos. Kospdunuent tpenus. Cuiia cCOnpoOTUBICHUS NMPU ABUKECHUHM TeEja B
YKUAJIKOCTH WJIH ra3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.

Hasnenue. ['mapocrarnueckoe gapienue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA U TEXHOJOTMUYECKHUE MPOLIECCHI: MOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaOnronenne JBUXKEHUS Tel B WHEPIUATIbHBIX W HEUHEPLHATbHBIX
CHUCTEMax OTCUETA.

[IpyuHIMIT OTHOCUTETBLHOCTH.

KaueHnne nByX IMIMHOPOB WM IIAPOB PAa3HOM MaCChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHrE pAaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
IIPOM3BEICHUEM MAacCChl Te€ja Ha €ro YCKOPEHHE B WHEPLMAIBHOU CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3yIbTATE B3aUMOICHUCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NTOABEME U TAJCHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepeHre paBHOAEHCTBYIOIIEH CHJI TpU JABWKEHUU Opycka 1O
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHsS Opycka IO
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro MaccChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne IBUKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepes JErKui OJI0K.

U3smepenue  kodduimieHTa  TpeHHS O  BEIWYMHE  YIIIOBOTO
k03¢ dunrenta 3aBucumoctu Frp(N).

HccnenoBanne JABMWKEHHA Opycka IO HAaKJIOHHOW IJIOCKOCTH €
HepeMEHHBIM KO3()(PULIMEHTOM TPEHHUS.

N3ydenune nBMKEHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHOo TBEpAOE Teno. [locTynarenbHOe U BpalllaTeIbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CUiIbl OTHOCUTEIBHO OCHU BpalleHus. Ilnedo cuibl.
CrnoxxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ci10BUSsI paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEKOLIET0 OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yuenne ycToOMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3axonvl coxXpanenusn ¢ Mexanuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalibHbIX TOueK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynibe cUITbl 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnynbca MaTepualibHON TOUKU. [IpencraBiieHue 0 coxpaHeHHU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MMOJISX.



PaGota cuibl Ha MajioM M Ha KOHEYHOM mepemenieHuu. ['padudeckoe
MIPEICTABICHUE PAOOTHI CUIIBI.

MoIHOCTb CHUJIBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HW3MEHEHHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.

[loTeHnManbHBlE M HENOTEHIMAIbHBIE CUJIbl. [loTeHIMaNbHAs SHEPrus.
ITorennmansHas DHEPTHUS yIpyro ne(pOpMUPOBAHHOM IIPY>KUHBI.
[loTeHnmanbHass DSHEpPrus Tejla B OJHOPOAHOM TI'PAaBUTALIMOHHOM IIOJIE.
[loTeHnmanbHas 3HEpPrus Tejla B IPaBUTALMOHHOM II0JIE OJHOPOJHOrO IIapa
(BHyTpH U BHe miapa). Bropasg kocMmuueckasi CKOPOCTb. TpeThsi KOCMHUYECKast
CKOpOCTb.

CBsi3p pabOThl HEMOTEHIMAJIBHBIX CHUJI C H3MEHEHHEM MEXaHUYeCKOH
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyIu 171 WICAUTBHOM KUJIKOCTH KaK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IIPOLICCCHI: JIBUKECHHUE
pakeT, BOJOMET, KONEp, NPYKUHHBIM MHUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE
Ha KOHBbKAX.

Jlemoncmpayuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHble npeBpallieHns] KWHETUYECKOW U NMOTEHIMAIBHON SHEPTUM NpPH
JNEUCTBUU Ha TEJIO CUJIBI TSHYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

N3mepenne nmnyiibca Tena o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTU MOJIEIN 3JEKTPOMOOUIIS M MOLIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

Hccnenoanne coXxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3MepeHne KWHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHeHHE M3MEHEHHUS NMOTEHUUAIbHOM SHEPruM NPYKUHBI C PabOTOM
CUJIbI TPEHHSL.

Omnpenenenre pabOThl CHIIBI TPEHUS NMPU JBUKEHUH Tella 10 HAKJIOHHON
IIJIOCKOCTH.



Paszpnes 3. MouiekyisipHas pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OcHOBHBIE TOJIOXKEHUST MOJIeKYJsipHO-KuHeTn4Yeckoi Tteopuu (MKT), ux
onbiTHOe oOocHOBaHue. Juddysua. bpoyHoBckoe aBmkeHHe. XapakTep
JIBWKEHUSI W B3aMMOJECHCTBUSA YaCTHI[ BemecTBa. MoOAEnM CTPOEHUS Ta3oB,
KUIAKOCTEN M TBEPABIX TEI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
mozeneid. Macca u pasmepbl Moiiekyn (atomoB). KonmyecTBo BermiecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u crocoObl e€ m3mepenus. Illkana
temneparyp Llenbcus.

Mopgenr wuaeanpHOro rasa B MOJIEKYJSIPHO-KUHETUYECKOW TEOpHUU:
YaCTUIbI Ta3a IBUKYTCA Xa0OTHUYECKU U HE B3aUMOACHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeneneeBa—Kianelipona. AOcoitoTHas
TemriepaTtypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompouecch
B HUJCAIBHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BewlecTBa. ['paduyeckoe
MIPEICTABICHUE U30IPOIIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MEXIy [IaBICHUEM U CPEAHEH KUHETUYECKOW HHEpruei
MOCTYIATEIHLHOTO TEIJIOBOrO JBMKCHHS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3p  aOCOJIIOTHOM TemmepaTypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO
CpeHEeW KMHETUYECKOW SHEPIrUeM IOCTYIIATEIbHOIO TEIJIOBOIO JBMKECHUS €€
YacTHII.

TexHuYeCKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOIECCHhl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMAaTEPUaJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpUCTAUTMYECKUX PEUIETOK.

HabGnronenue u rcciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanne mnpouecca yCTAHOBJIEHMS TEIUIOBOIO PaBHOBECHs IIpU
TEIUI000MEHE MEXLy TOpsYeil U XOJI0IHOM BOJOM.

N3yuyeHne M30TEpMUYECKOTO Ipolecca (PEKOMEHIOBAHO HMCIOJb30BAHUE
1 poBoit TabopaTopun).



N3ydyeHnne n30X0pHOTO mpoiecca.

N3ydenne nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHUX YCIOBUW ISt
TEPMOJIMHAMUYECKOM CUCTEMbl. BHeEIIHWME U BHYTPEHHHE MapaMeTphl.
[TapameTpbl TEPMOJMHAMUYECKOW CUCTEMBI KaK CPEIHHE 3HAUECHUS BEIUYMH,
ONMCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamuku. CamMONpOW3BOJBHAS —pelaKcauus
TEPMOJAUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mojenp WIeATbHOTO Ta3a B TEPMOJMHAMHKE — CUCTEMAa YPaBHCHUM:
ypaBHeHre MeHeneeBa—KiamnelpoHa 1 BbIpaXEHUE AJIsI BHYTPEHHEW SHEPIUH.
YcnoBusi NPUMEHUMOCTH HTOM MOJENIW: HHU3Kasd KOHLEHTPALMS YacTHII,
BBICOKHE TEMIIEpaTyphl. BeipaxkeHue JJ1s1 BHYTPEHHEN SHEPIUU OJHOATOMHOTO
WJICAUTBHOTO rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi paboTra B TepMoAuHamMuKe. Bpruucienne paboOThl MO
rpaduky nporecca Ha PV-auarpamme.

Teronepenaya kak cnocod  W3MEHEHUsT BHYTPEHHEW  SHEpruu
TEPMOJMHAMHUUECKON CHUCTEeMbl 0e3 coBeplieHuss padoTel. KoHBekius,
TEIIONPOBOIHOCTb, U3TyUEHHUE.

KomnyectBo Ttemnorel. Temno€MKOCTh Tena. YaenbHas W MOJsIpHas
TEIUIOEMKOCTH BeEIeCTBA. YpaBHeHHe Maiepa. YaenpHas TEI0Ta CropaHus
TormBa. Pacuér kojsuuecTBa TEIUIOTHI NpH Teruionepenade. llonstue 06
aauabaTHOM IpoIiecce.

IlepBpiii 3akOH TepMoauHaMHKH. BHyTpeHHsss sHeprus. KomuudectBo
TEIJIOTBI W paboTa Kak Mepbl HU3MEHEHUsS BHYTPEHHEW DHEpPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

BTopoil 3ak0H TEPMOAMHAMHUKHU IS PABHOBECHBIX MPOIIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIeparypa.

Bropoili 3akOH TEPMOAMHAMUKM i1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOYKHO TMepeaaTh TEIIOTY OT 00Jee XOJIOAHOro Teja K 0oJjiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeodpatumMocTh TpUPOIHBIX IPOIIECCOB.

[TpuHnmer nevictBus TeruioBbix MamuH. KIT/.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKUE  aCMEKThl  HCMOJIb30BAHMS  TEIUJIOBBIX  JIBUTATEIICH.
TemnoBoe 3arpA3HEHUE OKPYKAIOIIEN CPEBI.



TexHuyeckre ycTpOCTBA U TEXHOJOTMYECKUE MPOIECCHI: XOIOAUIbHUK,
KOHJUITMOHED, MU3CIBbHBI M KapOIOpaTOpPHBIN JABUTATENH, MapoBas TypOuWHAa,
NOJIyYEHUE CBEPXHU3KHX TEMIIEPATYp, YTHIM3AUUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcoca, yTWIH3aluUsl OMOOPTraHMYECKOTO TOIUIMBA
JUTSI BRIPAOOTKH «TETIOBOWY U AJIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuuyeckoM paclIupeHUN.

Bo3nyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO mpouecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

Uccnenosanue npoiiecca OCThIBaHUS BEIIECTRA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBSI3U HEPTUUA MEKMOJIEKYIISIPHOTO B3aUMOJEHUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoHJeHcalus. McnapeHue U KumeHue. Y jenbHas
TEIJI0Ta MapooOpPa30BaHUsI.

HacelllleHHbIE YW HEHAChIILIEHHbIE TMapbl. KauecTBEHHAs: 3aBUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO Mapa OT TEMIEpaTrypbl, HX
HE3aBHUCUMOCTh OT O0OBEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHI
KUIICHUSI OT JABJICHUS B KHUJKOCTH.

BraxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAKHOCTD.

Trépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
CBOMCTB KpuCTauioB. llnaBieHue u Kpuctaumzauus. YenabHas TeIioTa
maBiaeHus. Cyoammanus.

Hedbopmanuu TBEpHoro Tena. Pactsokenwe u cxarwe. Cnur. Mopaynb
HOnra. [lpenen ynpyrux aedopmariuii.

TemoBoe pacmupeHue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
paciipeHde. AHTapMOHM3M TEIUIOBBIX KOJIGOAHWM YacTHI] BEIIECTBAa Kak
pUYMHA TEMJIOBOTO paciIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BHIX MEPEX0/IaAX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.



[ToBepxHOocTHOE HaTsDKeHHE. KOahQHUIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kammwapuasie  sBiieHus.  JlaBieHue MO HCKPUBIEHHOM IMOBEPXHOCTHIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHWE IPOLIECCHI: IKUJIKUE
KPUCTaJLIbI, COBPEMEHHBIE MaTepUaJIbI.

Jlemoncmpayuu.

TennoBoe pacunpeHue.

CBoiICTBA HACBHILICHHBIX TAPOB.

Kunenune. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenpHOM TEMI0THI MJIABJICHHUS JIbJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX MAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
MTOMEILCHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne moayns FOnra.

UccnenoBanune 3aBucuMoctd Jedopmaiiiu  pe3uHOBOTO oOpaslia oOT
MPUJIOKEHHOM K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DJneKkTpu3anus Tea U €€ MPOsBICHUS. DIIEKTpUUecKuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsiioB. [IpOBOAHUKH, OHAJIEKTPUKA M TOIYNPOBOJHUKHU.
DJIEMEHTApHBIN AJIEKTPUYECKUN 3apsll. 3aKOH COXPAHEHUS DIJIEKTPUUECKOIO
3apsaa.

B3aunmogeiictBue 3apsanoB. Toueunsie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKUE 3aPSIbI.

Hampsox€anocts  anexktpudeckoro moinsa.  [IpoOueiit  3apsin.  Jluaum
HaIPsHKEHHOCTH JIEKTPUUECKOTO MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.



[ToTeHIMaNBHOCTD ANEKTPOCTATUYECKOTO NOJIsL. Pa3HOCTH MOTEHIIMAIOB U
HanpspkeHue. [loTeHnuanbHas sHEprus 3apsaa B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocraTudeckoro moss. CBsA3b HANPSHKEHHOCTH TMOJSA U
PA3HOCTU MOTEHIMAJIOB JJIS 3JIEKTPOCTATUUECKOTO T0JIs1 (KaK OJTHOPOHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

ITone Toueunoro 3apsiia. Ilone paBHOMepHO 3apsbkeHHON cdepsl. [lose
PaBHOMEPHO 3apsKEHHOTo 1o o0bEéMy mmiapa. [losne paBHOMEpHO 3apsKEHHOM
OeCKOHEUHOM TIIIOCKOCTH. KapTuHBI JMHHI HAnmpsKEHHOCTH ITUX TIOJIEH H
SKBUNOTEHIHATBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aPsA0B.

JIMDIIEKTpUKKM B DJIEKTPOCTAaTHUECKOM  mousie.  Jludnexkrpudeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konpencatop.  DONeKTpoEMKOCTH  KOHIEHCATOpA.  DIIEKTPOEMKOCTH
IJIOCKOT'O KOHAEHCATOPA.

[TapanmnensHoe  coeguHeHne  KoHAeHcatopoB.  [locmenoBarenbHOE
COCIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AJIEKTPOMETP, 3JIEKTPOCTaTUYECKasl 3allMTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOpPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsiKEHHBIX IIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

YCTpOWCTBO M JIEUCTBHE KOHICHCATOPA IMOCTOSIHHOM M TEPEMEHHOMN
€MKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOLaAH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apszKka 1 pa3psiaka KOHJIEHCATOpa YEPe3 pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.



HaGnrogenue mnpeBpamieHuss SHEPTUH  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTHUIO U3TYyUYECHUS CBETOANOMA.

N3ydenne npoTekaHus TOKa B LIENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIIUAJIOB (HanmpspKEeHMST ) pu
MOCJIEIOBATEIbHOM COCIMHEHUN KOHAEHCATOPOB.

UccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [1oCcTOSIHHBIN TOK.

VYcnoBust  CyIIECTBOBAaHHMS ~ NOCTOSIHHOTO — BJIEKTPUYECKOTO  TOKA.
Ucrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH Oma [iJ1s1 y4acTKa 1emnu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh COITPOTUBIICHUSA
OJHOPOJHOI0 IPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAU MONEPEYHOrO0 CEUYECHUS.
VY 1e1bHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, napajjieabHOE, CMEIIIaHHOE COCIMHEHUE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX »dyeKTpuueckux unener. IlpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTh, BBIACISIEMAs Ha
pe3ucrope.

OJIC m BHyTpEeHHEE CONPOTHUBJIECHUWE HMCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJIEKTpUYECKOW Iernu. MOIITHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikaHue.

Konpaencarop B nenu noCTOSSHHOTO TOKA.

TexHHYecKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenne cuibl TOKa U HAPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSIKEHHS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUA U CBETOJIMO/IA.

3aBUCHUMOCTh CONPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepraia.

HccnegoBanne 3aBUCMMOCTHM CHJIBI TOKa OT COINPOTUBICHUS TIPU
MOCTOSSHHOM HAaIPSIKEHUH.

IIpssmoe wu3mepenue 3JIC. KopoTkoe 3amblkaHHE TallbBAaHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJIEHHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.



HccnenoBanne pasHOCTH NOTEHUMAIOB MEXAY IOJIOCAMU HCTOYHHMKA
TOKa OT CHJIbI TOKA B L[ETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PEZUCTOPOB.

N3mepenune yaenpHOoro CoOrmpoTUBIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenmoBanme 3aBucumoctd DJIC raabBaHHYECKOTO DJJIEMEHTAa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHHH.

UccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXAY IMOJ0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LETIH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynmpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTHYUECKAS JTUCCOLAALIMS.
DnexTponu3. 3akoHbl Dapanes A1l ANEKTPOIn3a.

DIIEKTPUYECKU TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIN
paspsaa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinnus. [1mazma.

TexHuyeckre ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIAMIIbI, AJIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: THUOJI,
TpaH3UCTOp, (OTOAMOA, CBETOAMOJ, TallbBaHUKA, padUHUPOBAHHE MEIH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHASE MUKPOCKOTIHS.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI AnekTposnza Papases.

HckpoBoii pa3psa U mpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.



Hab6nronenue amekTposmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3nYeCcKUuil NPaKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTENBbHBIE MOTPEIIHOCTH
u3MepeHuil pusndecknx BeaudrH. OTeHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIECAOBAHUM 3aBUCUMOCTEMN
(¢u3nyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX runores (BelOOp u3 pador,
ONMCAHHBIX B TEMATUYECKUX pas3ienax «YUYECHUUYECKMH OKCIIEPUMEHT,
na00opaTopHbIE PabOTHI, TPAKTUKYM).

MexnpeaMeTHble CBS3M.

N3yuenune kypca (¢usuku yriyon€éunHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETC € YYETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle noHaAmMuUA, CEAZAHHbLIE C U3YYEHUEM MeEMO008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH H3MEPEHUH, H3MEepUTESbHbIE MPUOOPHI,
rugpoBas 1abopartopusi.

Mamemamuxka: peumieHue CUCTEMbl ypaBHEHUHU. JIuHelHas QyHKUUA,
napabosia, runepOona, uX Tpapuku U CBOMCTBA. TpUroOHOMETpUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIMHU HA OCU KOOPIMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: mexanndeckoe IBWKEHUE B JKUBOM mnpupone, auddysus,
0CMOC, TEMJIO0OOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY KaKOIIeH
Cpelbl, yTUIN3alus OMOOPraHNYeCKOTo TOIUIMBA JIJIsl BRIPAOOTKU «TETIOBOI» U
ANEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUWE W KanWUIAPHBIE SIBICHHUA B
OPUPOJE, FIEKTPUUECKHUE SBJICHUS B )KUBOM IPUPOJE.

Xumuna: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJSpPHAs Macca, MOJYyYEHHWE HaHOMAaTEpHAJIOB, TEIUIOBBIE
CBOMCTBAa TBEPABIX TEJ, KHUAKOCTEM MW Ta30B, KUJIKAEC KPUCTAILIbI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JIUCCOLMALM,
raJibBaHUKa, AJIEKTPOHHA MUKPOCKOIIHS.



TI'eozpagpus: BnaxxHOCTb BO3/IyXa, BETPbl, 6apoOMeTp, TEPMOMETD.

Texnonozua:  mnpeoOpa3oBaHHE  JBWXKEHMH €  HCIOJb30BaHHEM
MEXaHU3MOB, YUY€T CYXOro M JKHJKOTO TPEHHUS B TEXHUKE, CTATUYECKHE
KOHCTPYKLIMHU (KpOHIUTEWH, peméryarble KOHCTPYKIMH), HCIOJIb30BaHHE
3aKOHOB COXPaHEHHUSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET U JIPYTHE),
JBUTATE]h BHYTPEHHETO CrOpaHus, mapoBas TypOMHa, OBITOBOM XOJIOAUIBHUK,
KOHJIUITMOHEP, TEXHOJIOTUU TIOJIy4YeHHUs] COBPEMEHHBIX MaTepHajoB, B TOM
quciIe HAaHOMATEepPHaJoB, W HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYecKas 3alluTa,
3a3eMJICHHE D3JIEKTPONPHOOPOB, Ta30pa3psAHbIC JIAMIIBI, MOJYTPOBOAHUKOBBIC
npuOOpBI, ralbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TMOCTOSHHBIX MAarHAUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX TTOJIeN. JIMHUM MarHUTHON MHTYKIMH.

MarnuTHoe€ 10Jj1e IPOBOAHUKA C TOKOM (TMPSMOT0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHuma, €€ HampaBieHME M MOJIYJb. JIBMKEHHE 3apsKEHHOM
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe nosie B BeuecTBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHuyeckre ycTpoWCTBA M TEXHOJOTMYECKHE MPOIECChl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTENH 2JIEMEHTapPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHUNA HMHAYKOMA  MarHUTHOTO TMOJS  IOJOCOBOTO U
MI0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMHA MArHMTHOM HWHAYKUUM TOJS JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'0 KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaOmronenue ABMKEHUSI My4yKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMI JIEUCTBUSA DIIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

HccnegoBanre MarHUTHOTO MOJISL IOCTOSTHHBIX MAarHUTOB.

NccnenoBanue cBOMCTB heppOMarHeTUKOB.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHue MAarHUTHOM WHAYKUWM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHME DIEKTPOMAarHWUTHOM MHAYKOMHM. I[lOTOK BEKTOpa MAarHUTHOU
naaykuuu. OJIC mHaykuuu. 3akoH 3JeKTpoMarHuTHOM uHAykuun dapanes.
Buxpesoe anekrpuueckoe noiue. Toku Pyko.

O/1C MHAyKIHUH B MPOBOJHHUKE, IBHXKYLIEMCS B OJHOPOJHOM MarHMTHOM
ToJIe.

IIpaBuino Jlenna.

NupyktuBHOCTh. Karylika MHIYKTUBHOCTH B II€NU MOCTOSHHOTIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIYKIIUH.

OHeprust MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne ycTpoicTBa U TEXHOJIOTHUECKHE MPOUECChl: MHIYKIIMOHHAS
ne4b, COJICHOU, 3alluTa OT JJICKTPU3aLUU TeJl IPU JBW)KCHHUM B MATHUTHOM
noJie 3eMJIH.

Hemoncmpauuu.

HaGnrogenue siBneHust 21eKTpPOMarHuTHOM MHIYKIIMH.

Uccnenosanne 3aBucumoct DJ[C MHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO IMOTOKA.

[IpaBuo Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIHH.

Uccnenoanne 3aBucumoctn IJ[C  caMOMHAYKIIMM OT CKOpPOCTH
MU3MEHEHMS CWIIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIUU.

OnpeneneHre MHAYKIUU BUXPEBOrO MarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MozI€TH 3JIEKTPOMAarHUTHOTO T€HEPaTopa.

Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.



Konebarenbnas cuctema. CBOOOAHBIE KOJICOAHMUS.

Iapmonnyeckne  koneOanusi. KuHemarmueckoe W JUHAMUYECKOE
omucaHue. DJHEPreTMYeCKoe OINKCaHue (3aKOH COXpPAaHEHHS MEXaHMYECKOU
sHepruu). BrIBoJ TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOAaHUM U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOrO OMHUCAHUS.

Ammuntyaa u ¢aza konebanuil. CBs3b aMIUITUTYABI KOJIEOAHUM MCXOTHOU
BEJIMYHMHBI C aMIUTUTYJIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHHUSI.

ITepuon u yactora kosebGanuii. Ileproa ManbiXx CBOOOAHBIX KOJIeOaHUM
MaTeMaTU4Yeckoro MastHuka. [lepuon cBOOOAHBIX KOJ€OaHUM MPYKUHHOTO
MasiITHUKA.

[TonsiTve o 3aryxammux KojeOaHwWsX. BBIHYKIEeHHBIE KoJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BinsiHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM
KpuBOH. ABTOKOJIEOaHUS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: METPOHOM,
4ackl, KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuck K0y1e0aTeILHOTO IBMKCHHUS.

HaGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOAHUM rpy3a HAa HUTH
OT aMIUIUTYIbI.

HccnepgoBanne 3aryxaromux KosieOaHWW M 3aBUCHUMOCTH MepUoja
CBOOOJIHBIX KOJICOAHHM OT COMPOTUBIICHUS.

UccnenoBanue konebaHuii rpy3a Ha MACCHBHOW TMPYKHUHE C IIEJIBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH NPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne nepuoaa cBOOOAHBIX KOJEOAHW HHUTSHOTO MU MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB JBIKEHHUSI Tejla B XOJ¢ KoOJeOaHUM Ha yHmpyrom
HOJIBECE.

N3ydenune ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUN B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTATYAbI 3aTyXaIOIIUX KOJCOAHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konedanus.



Konebarenbupiii koHTYyp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KoiiebaTenbHOM KOHType. dopmyna TomcoHa. CBA3b aMILTUTYIbI
3apsjia KOHJEHCATopa ¢ aMIUTUTY/I0M CUIIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHMsl. BrinyxneHHbie
AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

IlepemeHHBI1 TOK. MONIHOCTH NMEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUJIbl TOKA U HAMNPSKEHUS MPU pas3audyHou (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaJIbHBIN MEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTylIKa
VHIYKTUBHOCTH B LIENY CUHYCOUJAIBHOTO IIEPEMEHHOr0 TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Wneanbubiii Tpancopmarop. [IpousBonacTBo, nepenaya u norpelsaeHue
ANEKTPUYECKON YJHEPTUH.

DKOJIOTUYECKUE PUCKM TIPU NPOU3BOACTBE 3NEeKTpodHepruu. Kymprypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHnuecKue yCTpONCTBA U TEXHOJOTHUYECKHE MTPOLIECCHI: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMM OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyXarOUUX AMEKTPOMArHUTHBIX KOJICOAHUH.

Mogenp 3JIEKTPOMarHuTHOTO TEHEPaTopaA.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMS.

Pe3ucrop, KaTymka WHAYKTUBHOCTH U KOHAEHCATOP B LENU EPEMEHHOIO
TOKA.

Pe3onanc npu mnocnenoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTYIIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

N3yuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro ToKa 4epes Mocie0BaTeIbHO COEqUHEHHbIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Hab6moienue 31eKTpoMarHiTHOTO Pe30HaHCa.

NccnegoBanue paboThl MCTOUHUKOB CBETA B IIEMHU EPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE G0JIHbI.

MexaHuueckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. Ilomepeunsie u
IpoAOJbHbIE BOJIHBL. [lepron, cKOpocTh pacnpoCTpaHEHHWs W JJUHA BOJIHBI.
CBolicTBa MEXaHMUYECKHUX BOJIH: OTpa)XKEHHUE, MPEIOMIIEHUE, UHTep(hEepeHIs U
T paKIms.

3Byk. CkopocTb 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[TymoBoOe 3arps3HEHHE OKPYXKAIOLIEH cpeabl.

ONEeKTpOMAarHUTHBIE BOJIHBI. YCJIOBHMSI H3JIy4EHMS 3JIEKTPOMArHUTHBIX
BOJIH. B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJIsIpU3aIusl, HHTeppepeHrs U Au(pakius.

[IIkaya 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHne 2IeKTPOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paIuOCBSI3U U TeNEBUACHUSA. Panronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA U NMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
neYb, yIbTPa3ByKOBasl TUarHOCTHKA B TEXHUKE U MEJULMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habumtoienue otpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBolicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGintoieHue cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOU U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpenioMJIeHUE, NoJaspu3anus, Tudpakius, UHTepdepeHus.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonuHEiHOE pacHpOCTpaHEHHE CBETa B OAHOPOAHOU cpene. Jlyu
cBera. TOYeyHbI HCTOYHHK CBETA.



OTtpaxxenue cBeta. 3akOHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IUIOCKOM 3epKasie. Cepruueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MpPEOMIICHHS cBeTa. AOCOIIOTHBIN
nokKaszarenab mnpeaomyieHus. OTHOCHUTENBHBIM MOKa3aTelb  MPEJIOMIICHHUS.
IIocTOSHCTBO YacTOThI CBE€Ta W COOTHOLIEHHWE [JIMH BOJIH IIPH IEPEXOJHE
MOHOXPOMATHYECKOTO CBETA YePE3 TPAHMILY Pa3/ieiia IBYX ONTHYECKHUX CPEN.

Xon nyueit B npusme. ucnepcus ceeta. ClioxkHBINM cocTaB 0€JI0ro CBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. llpenenbHbId  yroll  IMOJHOTO
BHYTPEHHETO OTPAKECHUS.

ColOuparomiie 1 pacceuBarone JuH3b. ToHkass auH3a. DOKyCHOE
paccTosiHME W ONTHUYECKas Cuia TOHKOM JIMH3bL. 3aBHUCUMOCTh (POKYCHOIO
paccTosiHUSL TOHKOW c(hepruuecKol JMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
ITOKA3aTeIIs MPETOMIICHUS.

®opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox myda, MPOWEAIIETO JMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU
ontuueckoir ocu. IlocTpoenne u300pakeHUl TOYKHM M OTpE3Ka MPsSMON B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue npubOopel. Pazpemaromas cnocodHocTh. ['ma3  kak
ONTHYECKAS] CUCTEMA.

IIpenensl NpUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBuss HaOMIOACHMS MAaKCHMyMOB M MHUHUMYMOB B HMHTEpP(pEpEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IprMepsl KiaccHuecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(OPaAKIUOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyNa,
HEepUCKoIl, ¢oToanmnapar, MUKPOCKOI, IPOSKIMOHHBIN anmnapar, MIpOCBETIICHNE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccenenosanne npesioMIIeHNs CBETA.

Habunoienne nogHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanne Xxo0Ja CBETOBBIX ITy4YKOB 4Yepe3 IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U IPU3MY.



HccnenoBanue CBOMCTB M300paKEHUN B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

HabmroneHue 1BETOB TOHKUX TLIEHOK.

Ha6mronenue nudpaxiuum ceera.

N3ydenne nudpakimOHHON pEIIETKH.

Ha6nronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipusaiiuu cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHS] MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

M3mepenue nokasarens NpelOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepennie poKyCHOrO pacCTOSIHUS pACCEUBAIOIIUX JIUH3.

[Tomyyenue n300pakeHus B CHCTEME U3 MIOCKOIO 3epKaia U JIUH3HI.

[Tonyuenue n300paxxeHus B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHu€e TEIECKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEpEeHINN U MOJSIPU3aLUU CBETA.

N3yuenune monspu3aliud  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JTUDJICKTPHKA.

N3ydenne nuTepepeHnu J1a3epHOro U3IyYeHUs Ha ABYX ILEsX.

Habmronenue nqucnepcun.

Habntonenue u ucciegoBanue uPppakiinuOHHOTO CIEKTpA.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[lomyyenue  cmexkTpa  M3JAy4YeHUs  CBETOAMONAa  IIPU  IOMOLIM
TUuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['panuul OPUMEHUMOCTH  KJIacCHUYE€CKOM  MexaHuku. [loctynarsl
CHeuaIbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpa3zoBanus Jlopenna.
VYcaosue npudMHHOCTH. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKPAILIEHUE JIJIUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3p Maccel C DSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprusi moKosl.

TexHHuecKue yCcTpoMCTBAa U TEXHOJOTMYECKHUE IMPOLECCHL: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.



Y4eHUYeCKU IKCIEPUMEHT, TAOOpaTOpHbIE pabOThI, MPAKTUKYM.

OnpeneneHne HMMIYyJbCa M JIHEPrUM PEIATUBUCTCKUX dacThll (1O
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBeCHOE TEMIOBOE U3MydyeHHUE (M3IydyeHHe aOCOIIOTHO YEPHOTO
Tena). 3akoH cMmenienus: Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet A. TI'. CroneroBa. 3akoHbl (oTodddekTa.
VYpasaenue Diinmteitna g goroaddexra. «Kpacnas rpanunay» porosaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
HOTJIOMIAIOIIYI0 U aOCOJIIOTHO OTpaXkarollyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosHoBBIE cBoMCTBA yacThll. Bonnsl ne bpoia. J{nvuna BosHsl ne bpons
U pasMepbl 00JacTH JOKaJW3allMy JBHXKYIIEWcs dacTulbl. KopryckymnsipHo-
BOJIHOBOM Jyanu3M. Judpakius 31eKTpOHOB Ha KPpUCTAILIAX.

Cnenuduka U3MEpPEHNN B MUKpPOMHUDE. CooTHOmIEHUA
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckue ycTporucTBa M TEXHOJIOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHEJIbHBIH MHUKPOCKON, COJHE4YHas Oatapes,
CBETOIMO/.

Hemoncmpauuu.

®oT03(¢heKT HA YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

HccnegoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS MOJYIPOBOJHUKOB OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue gporopesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanue  3aBUCMMOCTHM  CHJIBI  TOKa 4Y€pe3 CBETOAMOJ  OT
HaIpPsDKCHUS.

Tema 2. Duzuka amoma.

OnbITel O UCCIIEIOBAHUIO CTpoeHUs atoMa. [lnaneTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u moriomeHue (GOTOHOB TMPHU TMEPEXOJe
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOH.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue ycTpoucTBa U TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu.

Monens onsita Pesepdopna.

Hab6nronenue muHeHyaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

Ha6nronenue nmuHeyaToro crekTpa.

HccnenoBanue crekTpa pas3peXEHHOIO aTOMAapHOro BOAOpoJa U
U3MepeHue nocTossHHon Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBIX YACHIUY,.

Hyxknonnas mozaens sigpa I'eitzenOepra—Banenko. 3apsiy sapa. MaccoBoe
qucio sapa. M30Tomnst.

PannoaktuBHOCTh. Ajb(a-pacnaa. DJIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnan. ['amMa-u3nydeHue.

3aKOH paJMOAKTHUBHOIO pacnana. PaauoakTUBHBIE W30TOIBI B MPUPOIE.
CBONCTBa MOHU3UPYIOWIETO U3Ty4YeHU. BausHue pagnoakTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHBIN QoH uzimydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr spa.

Snepubie peaknuu. JlemeHue W CUHTE3 suep. AAepHBIE PEAKTOPHI.
[TpoGsiemMbl ympaBisieMOro TEPMOSIACPHOTO CHUHTE3a. DKOJOTUUECKUE ACTICKTHI
Pa3BUTHSA SIACPHON SHEPTETUKMU.

Metoabl perucTpaluy U UCCIEA0BaHUS 3JIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIBHBIC B3aUMOJCUCTBUA. bapuOHBI, ME30HBI W JICIITOHBI.
IIpencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MoAenb aIpOHOB.

®usuka 3a npenenamu CrangaptHord Mojenu. TéMHas MaTepusa U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: HO3UMETD,
Kamepa BuinbcoHa, sSAEpPHBIA PEAKTOpP, TEPMOSAEPHBIA PEAKTOpP, aTOMHAas
O0omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCMIOJIB30BAHUEM JO3UMETA.

N3ydenue noromeHus: 6eTa-4yacTUIl aTFOMUHUEM.



Pa3nen 8. DiieMeHTHI ACTPOHOMMH M ACTPO(PUZHKH.

Otanbl pa3BUTUS acTpoHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHUE AacTpOHOMHH. [IpUMEHUMOCTH 3aKOHOB (GU3HKU [JIs1 OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoasl acTpoHOMUYECKUX wuccienoBaHnii. COBpeMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAAHNOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, SpKue 3BE3MbI, TUIAHETHI, X BUJIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHepruu CoJiHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKU. JlnarpamMma «CrEeKTpaabHBIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTB» ISl 3BE3] TJIaBHOM MOCJIEN0BaTENbHOCTH. BHYTpeHHEee
cTtpoeHue 3BE311. CoBpeMEHHbIE MTPEACTABICHUSI O MPOUCXOXKICHUU U YBOIIOLIUU
ComHna 1 3BE€311. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lanaktuke. Tumnbl ranakTuk. PaguoramakTuku W KBaszapbl. UEpHBIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranue
ranakTuk. Teopus bonbmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOnronenuss  3BE&3aHOrO0  Heba  HEBOOPYXKEHHBIM  IJIa30M €
HCTIOJB30BAaHUEM KOMIMBIOTEPHBIX MPUJIOKEHUM ISl ONPESTICHUS MOJIOKECHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
IOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaOntonenuss B Teneckon JIyHBI, IJIaHET, TyYMAaHHOCTEH U 3BE3HBIX
CKOILUICHHM.

Du3n4ecKuil MPaKTUKYM.

CnocoObl  u3MepeHus (HU3WYECKUX BEIMYUH C  HCIOJIb30BAHHEM
AQHAJIOTOBBIX W IHU(GPOBBIX H3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE ¢  OTHOCUTEIBHBIE IOTPEITHOCTH
u3MepeHuit pusznueckux BeanduH. OIeHKa IpaHuI] TOTPEUTHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIENOBAHUM 3aBUCUMOCTEMN
¢u3nUecKuX BETWYHMH, TTPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BHIOOp M3 padoT,
OMMCAaHHBIX B TEMATHUYECKUX paszlieliax «YUYEHUYECKUl IKCIEPHUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM).



O06o0maroniee NOBTOPEeHHUeE.

OO6oOmieHne W CcUCTEMaTW3amus  COJICpKaHUS  pasfeloB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«OnexTpoauHamukay, «Konedanust 1 BOJIHbDY, « OCHOBBI CIIEIUATBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «DOIEMEHTbl acCTPOHOMUU U
acTpou3uKm.

Pons Qu3ukum M acTpOHOMUUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3TUYECKOM cdepax IesATEIbHOCTH 4YeJlIOBEKa, pOJib U MECTO
GU3UKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOU KapTUHE MHpA, 3HAUCHHE
ONUCATENIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIbHOW W MPOTHOCTUYECKOU
GyHKIM (usnueckoit Teopuu, posib GU3NYECKON Teopuu B (HOPMHUPOBAHHUH
OpEeICTaBICHUN O (PU3MUECKON KapTUHE MHpa, MECTO (PU3UUECKOW KapTHHBI
MHUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IMPEICTaBICHUN O
IPUPOJE.

MexnpeaMeTHble CBS3M.

N3yuenne kypca (¢usuku yriyon€HHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETC € YYETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnovle nOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHUM, H3MEpUTETIbHbIE MPUOOPHI,
rugpoBas 1abopartopusi.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHMH. TpuroHoMmerpuyeckue
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKINH HA OCH KOOPAUHAT,
cloXkeHue BeKTOpoB. [Ipouw3BogHbie dsreMeHTapHBIX (yHkiuMi. [IpusHaku
MoI00usl TPEYroNbHUKOB, ONPEAEIICHUE TUIONIAJAN IUIOCKMX (Uryp U o0bEMa
TeN.

buonocua: >nekrpuyeckue SIBICHUS B JKUBOW NMPUPOJIE, KOJeOAaTeIbHbIE
IBIKEHUS B JKMBOM NPUPOAE, SKOJOTMUYECKHE PHUCKM IPU IPOU3BOACTBE
ANEKTPO3HEPIHH, DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Ccpesl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBICHHUS B KUBOU
npupoze.

Xumua: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.



T'eocpagpua: marHuTHbBIE TIONIIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pYI,
doToCchEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMATHUTOB,
AJIEKTPOABUraTeNb SIkoOU, reHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAs N€Yb,
JUHAM  DJIEKTpONEpenad, dJJIEKTPOJABUIATENb, panap, pPaguoONpUEMHUK,
TeJeBU30p, aHTeHHa, TeiedoH, CBU-meus, ynpTpa3BykoBas JAMArHOCTUKA B
TEXHUKE, NMPOEKIMOHHBIN anmapaT, BOJOKOHHAas ONTHKA, COJHEYHas OaTapes,
CIlyTHMKOBBIE IPUEMHMKH, sI€pHAs YHEPreTUKa M DKOJIOTMYECKUE aCIIEKThI €€
pa3BUTHS.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHET'O OBILEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOEHHA Yy4yeOHoro mnpeamera «Dusuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSM POCCHUHCKOTO OOIIecTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW IEATEIBHOCTH, B TOM
YUCJIe B YaCTH:
rPaKAAHCKOI0 BOCIIMTAHMS:

e CcPOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYarOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPATUIIUOHHBIX OOIEUETOBEYECKUX TYMAHUCTHYECKUX U
JEMOKPAaTUUECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTH B  HHTEpecax
IPAXKJAHCKOTO  OOIEeCTBa, Yy4YacTBOBaTh B  CaMOYIPABIECHUU B
00pa3oBaTenbHON OpraHu3aluy;

e YMEHHME B3aUMOJICMCTBOBATH C COLMAIBHBIMU HWHCTUTyTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEITBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e CchOpPMUPOBAHHOCTb  POCCHUMCKON  TPaXKIAHCKOM  HUJIGHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE  OTHOLICHWE K  TOCYHApCTBEHHBIM  CHUMBOJIaM,
JOCTHKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC
pELICHUsI, OpPUEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAaHHUE JUYHOTO BKJIA/Ia B MOCTPOECHUE YCTOMUMBOIO OyayIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:



e OCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETUKY HAYYHOIrO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAyKe.
TPYAOBOr0 BOCIIMTAHUS:

e HUHTEpEC K Pa3NUyHbIM cepaM NpodeccHOHAIBHON AESITENbHOCTH, B
TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHHMKOW, YMEHUE COBEpLIATh
OCO3HaHHBIM BBIOOp Oyaymiei mpodeccud W peanu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE UIaHBbI;

e TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHUI0 UM CaMOOOpPA30BaHUIO B
o0iacTu (pU3UKHU Ha IPOTSKEHUU BCEH KU3HU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e c(hOpMHPOBAHHOCTH IKOJIOTUYECKON KYJbTYPBI, OCO3HaHUE
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOooIIeM;

e IUIAHMPOBAHHUE U OCYILECTBIICHUE JIEUCTBHUI B OKPYKAIOLIEH cpene Ha
OCHOBE 3HaHUS LEJNE YyCTOMUYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

e pacCUIMPEHHE OIbITA ACATEIBHOCTU SKOJOTMYECKON HANPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (pU3MKe.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

e c(hOpMHUPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3NUECKON HAYKHU;

e OCO3HAHME LIEHHOCTU HAyYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOIECCE
U3y4eHuss (U3MKH OCYLIECTBIISATh MPOEKTHYI0 U HUCCIIEN0BATEIBCKYIO
NEeATENbHOCTh HHINBHUIYAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue aeiicTBM:
e CaMOCTOSITEIBHO (POPMYJIIMPOBATH U AaAKTYalM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENeNATh LENU ACSITEIBHOCTH, 33/1aBaTh MapaMeTphbl U KPUTEPUU UX
TOCTHKCHUS,
e BBIABISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PacCMaTPUBACMBIX
(bU3HUECKUX SBICHUSIX;
e paspabaTeiBaTh IUIaH peHieHus MnpoOJeMbl ¢ y4E€TOM aHaiIM3a
UMEIOIINUXCSl MaTePUATBHBIX K HEMAaTepUaIbHBIX PECYPCOB;
e BHOCHTh KOPPEKTHUBHI B JI€ATCIBLHOCTH, OIICHUBATH COOTBETCTBHC
PE3YNbTATOB MEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA JIEATCILHOCTH;



KOOPJIMHUPOBATh ¥ BBIIONHATH pabOTy B YCJIOBHUSX peEaTbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KpPEATUBHOE MBINUICHHE TIPH PEIICHUH  KU3HCHHBIX
poOJIeM.

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYECBBIMH TMOHATUAMH U
MeTOaMH (PU3NICCKON HAYKH;

BJaJIeTh HABBIKAMHU  y4eOHO-UCCIICJIOBATEILCKOH ¥ MPOCKTHOU
JCSATEIIFHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HuecKoro
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHBIX METOJOB TIO3HAHUS;

BJQJICTh BUJAMH JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpPETAllY, TPeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IMYHBIX
y49eOHBIX CUTYyaIHIX, B TOM YUCJIE MPU CO3/IaHUN YICOHBIX MPOCKTOB B
0051acTH (PUBHKHY;

BBISIBIIATH NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a/1a4y,
BBIIBUTATh THUNOTE3Y €€ pelIeHUs, HaXOAWTh AapryMEHThl s
JI0Ka3aTelibCTBA CBOMX YTBEPXKICHUM, 3aJaBaThb MapameTpbl U
KPUTEPHUH PCIICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJI€ PEIICHHs 3a/Jaddl Pe3yJIbTaThl,
KPUTUYECKA  OLIEHUBaTh UX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
MU3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 00Opa3oBaTEIbHOU
NESATETHLHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;,
yMETh TEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3ZHENICATECIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIE TOIXOIbI U
pEIICHMUS;

CTaBUTh MPOOJIEMBl U 3aJ]a4yd, JOIMYCKAIOIINE aJlbTePHATUBHBIC
pEIICHUS.

Pabora ¢ unpopmaumeii:

BJaJ€Th  HABBIKAMHM  TOJydeHHMs  uHoOpManuu  (pU3MYecKoro
CONEp)KaHUS M3 MCTOYHMKOB DPa3HbIX THUIIOB, CAMOCTOSTEIBHO
OCYILECTBIJIATh IIOMCK, aHAJIW3, CHCTEMATU3alUI0 U HHTEPIPETALHIO
nH($OpPMaLIMU PA3INYHBIX BUAOB U (GOPM NPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;



WCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHMM B pEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPTraHU3aIMOHHBIX 3aJa4 C COONIOACHHEM TpeOOBaHWN >PrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHns, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B Pa3IMYHBIX (popMaTax ¢
y4€TOoM Ha3zHaueHus WHPOpPMAIMKM U LENEeBOM ayJUTOpUH, BhIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3allUH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

OCYIIECTBIIATh OOIIEHHE Ha ypokax (U3MKK M BO BHE-YPOUHOMH
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalldii M CMSAr4arh
KOH(DIIUKTHI;

pa3BEPHYTO M  JIOTMYHO M3JlaraTb CBOK TOYKY 3pEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M  HUCIHOJIb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM H
UHAMBUIYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM
00X UHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUIEKTUBA;
NPUHUMATh LIE€JM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBHUS IO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH
JNEUCTBUM, paCIpelesaTh pPOJAd € Y4YETOM MHEHUM YYACTHHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJOT0 yYaCTHHKA KOMaH/bl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSM;

npeasiaraTb HOBBIE IMPOEKTHI, OLICHUBATH WUJIEH C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEJACHUE B Pa3IMUYHBIX
CUTyallMsiX, TMPOSBIATH TBOPUYECTBO U  BOOOpakeHHe, ObITh
WHUIIAATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATCILHOCTh B
obnacTu (U3UKA W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCJIbHO  COCTaBIIATh IUIAH  pEHICHHS  pPacuéTHBIX |
KQ4eCTBCHHBIX 3aJad, IUIaH BBHITIOJHCHHUS IPAKTHUYECKON pabOThl C



Y4ETOM HMMEIOIINXCSI  PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpsaTh paMKH Y4eOHOro TmpeaMeTa Ha OCHOBE  JIMYHBIX
MPEINOYTCHUM;

7eNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIIUU B 00J1acTU
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHUBBI B
NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISM;

BJIaJICTh HABBIKAMHU I[103HABATEJIbHOW peduieKCur KaK OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIBTATOB
1 OCHOBAHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCUH IS OICHKH CHUTYyallud, BBIOOpaA
BEPHOTO PEIICHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYTMX MpPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAIW3E PE3YyJIbTaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporecce mocTrkeHus TMUHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
¢usnke s ypOBHA CpeaHero oOmiero oOpas3oBaHus y oOydarouuxcs
COBEpIICHCTBYETCS ~ OMOIIMOHAJBHBIA  HMHTEIUIEKT,  MPEANoJararoiiii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIOLIErO  CIIOCOOHOCTh  TOHMMAaTh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BHJETh  HANpaBIICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJINPOBaHUs,  BKIIIOYAIOIIETO  CaMOKOHTPOJb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3@ CBOE TMOBEACHHE, CIIOCOOHOCTH
aganTUPOBATbCS K OMOLMOHAIBHBIM HW3MEHEHUSM W  IPOSBIATH
IT'MOKOCTb, ObITh OTKPBITHIM HOBOMY;



BHYTPEHHEM MOTHMBALIMM, BKIIOYAIOMIEH CTPEMIICHHE K JOCTHUKEHHUIO
e U yCIexy, ONTHUMHU3M, WHULIUATUBHOCTb, YMEHUE IEHCTBOBATb,
UCXOJ U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIOYAIOLIEH CHOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHHE JApPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHHWU OOIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAanWBAThH
OTHOILIEHHUSI C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MUHTEPEC U
pazperaTb KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniy oOyuenust B 10 knacce npeIMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUIA:

MOHUMATh pOJIb (U3UKK B HSKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMATIbHOM U H3TUYECKON cdepax AesITeNbHOCTU
YesioBeKa, pojib U MECTO (PU3UKH B COBPEMEHHOH HAy4yHOU KapTHHE
MUpa, 3HAYCHHE OTMHCcaTeIbHOH, CHUCTEMAaTHU3HPYIOIICH,
OOBACHUTENHHON U MPOTHOCTUYECKOW (PYHKIUN (PU3HUECKOU TEOpUU —
MEXaHWKH, MOJEKyIIpHOW (U3MKM W  TEPMOAMHAMHKH, POJIb
¢usnueckoii Teopuu B GOPMHUPOBAHUU MPECTABICHUN O (pu3myeckoi
KapTHUHE MUPAa;

pa3inyaTh YCIOBUS TPUMEHUMOCTH MOJeNeld (QU3NYECKUX Tel U
MPOLIECCOB (SIBJICHMI): MHEpLMANIbHAsg CUCTeMa OTCU€Ta, a0COIIOTHO
TBEPIOE TEJNO, MaTepuajbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
CBOOOJHOE TajeHue, aOCOMIOTHO ympyras aedopmariusi, aOCOIOTHO
yrnpyroe u aOCOJIIOTHO HEYIpPYroe CTOJKHOBEHHUS, MOJEIH Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOT0) Teja, WACalbHbIA Tras,
TOYCYHBIN 3apsij, OMHOPOAHOE IIIEKTPUIECKOE TIOJIE;

pasznuyaTh YCIOBHS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, TOHUMATh BCEOOIINH XapakTep (GyHIaMEHTAIbHbBIX 3aKOHOB U
OTPaHMYEHHOCTh UCTIOIB30BaHMUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh W OOBSACHATH MEXaHWYECKHE TPOIECCHl U SIBICHUSA,
UCTIONB3ySl ~ OCHOBHBIE  TOJIOXKECHHSI W 3aKOHBl  MEXaHHWKHU
(OTHOCHUTETBHOCTh MEXAHUYECKOTO JABMXKEHHUS, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO  JBIJKEHHUs, THpeoOpazoBanusi [ammnies s
CKOPOCTH M  TlepeMelieHus, 3akoHbl  HbpIOTOHA,  MOPUHIUT



OTHOCUTENBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON 3HEPTUH, CBSI3b padOTHI CHUIIBI
C U3MEHEHUEM MEXAHUYECKOW SHEPTUHU, YCIOBUS PABHOBECHS TBEPIIOTO
Tena), MPU ATOM HCMOJIB30BATh MAaTEMAaTUUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh  YCJIOBUA  NPUMEHUMOCTH  (DU3MUYECKUX  3aKOHOB:
npeoOpa3zoBanuil ['anmuies, BTOporo W TpeTbero 3akoHOB HproToHa,
3aKOHOB COXPAaHEHUs HMMITyJIbCa M MEXaHMYECKOM HHEPTrHH, 3aKOHa
BCEMUPHOTO TATOTEHUS;

aHAIM3UpOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIIONB3ysd OCHOBHbIE TONOKEeHMsT MKT M 3aKOHBI MOJEKYJISAPHON
Gu3MK M TEPMOAMHAMUKHU (CBSI3b JABICHUS HJCATBHOTO Trasza co
CpeaHEN  KHMHETMYECKOM  DHEPrUed  TEIUIOBOIO  JBIKECHUSA U
KOHILICHTPALIMEN! €ro MOJIEKYJ, CBi3b TEMIEpaTypbl BEILIECTBA CO
CpEHEW KWHETUYECKOW SHEPTrUeil TEIIOBOTO ABUKEHUSA €ro YacTHIl,
CBSI3b JABJICHHSI WJICAIIBHOTO Tra3a C KOHILICHTPAIMEed MOJIEKYJ U €ro
TeMIeparypom, ypaBHenne MenaeneeBa—KnanerpoHa, nepBblid 3aKOH
TEPMOJANHAMMKH, 3aKOH COXPAHEHUS! SHEPTUU B TEIUIOBBIX MPOLIECCAX),
OpY 3TOM MCHOJB30BaTh MAaTEMaTUYECKOE BBIPAXKCHUE 3aKOHOB,
YKa3pIBaThb YCIIOBHSI IIPUMEHHMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPUUYECKUE SIBJICHUS, HUCIOJb3Ys
OCHOBHBIE TIIOJIO)KEHHSI M  3aKOHBl  JJIEKTPOAWHAMUKH  (3aKOH
COXPAaHEHM DJIEKTPUUYECKOTO 3apsiaa, 3aKkoH KyoHa, MOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TOJIS, MPUHIUI CYNEPIO3UIMU DIEKTPUIECKHUX
IIOJIEH, MIPU TOM yKa3blBas yCIIOBHUS NpUMEHMMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIICHHUS: 3aKOHBI OMa JJisl yJacTka
LHeNU U U1 3aMKHYTOM 3JIEKTPUYECKOW Lenu, 3akoH Jlxoyna—Jlenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoJIn3a);

ONMKCHIBATh (PU3NYECKHE MPOLECCHl U SIBJICHUS, UCHOJb3Ysl BEIUYHHBIL:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TET,
Cuja, MOMEHT CHUJIbl, JaBJE€HUE, [OTEHIMalIbHAsA  DHEPTus,
KMHETUYeCKasi »JHEprusi, MeXaHudecKass OSHeprus, paboTa CHIIBI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHUJIa TSKECTH, CHIIA YHPYTOCTH,
CUJIa TPEHHUS, MOIIHOCThb, SHEPTUsl B3aUMOJCUCTBUS Tella C 3eMIEH
BOM3U €€ IMOBEPXHOCTU, DHEPIusi ynpyrou aegopmaiuu MpyKUHBI,
KOJTMYECTBO TEIUIOTHI, a0CONIOTHAas TemIeparypa Tena, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSS DHEPrus HACATBHOIO OJHOATOMHOIO
ra3za, paboTa HAEaTbHOIO Ta3a, OTHOCUTENbHAs BJIAKHOCTb BO3/yXa,



KIIJI waeanbHOrO TEIJIOBOIO JABUTATEINS; DSIJIEKTPUYECKOE TIOJIE,
HanpsOKEHHOCTh  AJIEKTPUYECKOTO  MOJIA,  HAMpsHKEHHOCTh  MOJIS
TOYEUHOTO 3apsAla WIA 3apsHKEHHOr0 IIapa B BakKyymMeé H B
IUAJIEKTPUKE, TMOTEHIMAN BJIEKTPOCTATHYECKOTO IO, Pa3HOCTh
MOTEHIMAJIOB, SJICKTPOJBIDKYIAs CHWIa, CHIa TOKAa, HaNpsKEHUE,
MOITHOCTh TOKa, JJICKTpUYECKas EMKOCTh IIJIOCKOrO0 KOHJEHCATOpa,
CONPOTHUBJIEHUE YYACTKA LIEMHU C MOCJIEI0BATENBHBIM U NApaJlIeIbHBIM
COCAMHEHUEM  PE3UCTOPOB,  DHEPTUS  DBJIEKTPUYECKOrO  MOJIS
KOHJIEHCATOpa;

OOBACHATH  OCOOCHHOCTM  NPOTEKAHHS]  (PU3NYECKUX  SBJICHUM:
MEXaHMUYECKOE JBWKECHHE, TEIJIOBOE JBUXKECHHUE YACTHUI] BEIECTBA,
TEIJIOBOE€  paBHOBecHE, OpOYHOBCKoe  JBWXeHHE, auddys3us,
UCIIApEHUE, KUIICHHE W KOHJCHCAIMS, TUIAaBJICHUE U KPUCTAJUIM3aLHs,
HaIpaBJICHHOCTh TeIIonepeauH, ANEKTpU3aIUs Teq,
AKBUIIOTEHIIMAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;
MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (hPM3UYECKON BETUYUHBI
OT JIpyrOd C UCIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpOBaTh pe3yibTaThl MOJIYYEHHON
3aBUCHUMOCTH (PU3UUECKUX BEJIMYMH B BUJE TpadukoB c ydETOM
a0OCOJIIOTHBIX ~ MOTPENTHOCTEH UW3MEpeHuM, JenaTh BBIBOJBI IO
pe3yJbTaTam UCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN METO/I U3MEPEHHUS, OLIEHUBAThH a0COJIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH  OMBITHI O MPOBEPKE MPEAJIOKEHHOW  TUIOTE3bI:
IJIAaHUPOBATH AKCHEPUMEHT, cobupath HKCHEPUMEHTAIIbHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJYUEHHBIE PE3yJIbTAThI U JI€NIaTh BHIBOJ O
CTaTyce NPeJI0KEHHON TUTIOTE3bI;

coOmoaTh  mpaBwia  0O€30MacHOr0  TpyAa NpU  MNPOBEICHUU
HCCJIEIOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, MPAKTHKymMa U
y4eOHO-HCCIICIOBATEIbCKOH M TPOEKTHOM  JEATEIbHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyI0BaHUS;

pelmarh pacu€THbIC 3aJayd C SBHO 33aJaHHOM W HESBHO 3aJaHHOU
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCIOBHSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOM MOJENIH, OTBeYaromield TpeOOBaHUAM 3aauw,
MPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¢ TOCTYJaThl
bu3UYECKUX TEOpUM TPU HUCIOIH30BAaHUM MAaTEMAaTUYECKHUX METOJIOB



pemeHus 3ajaad, MPOBOAUTH PACcUEThl HA OCHOBAHWHM HMMEIOITHXCS
JAHHBIX, AHAJU3UPOBATH PE3YNbTAThl M KOPPEKTHPOBATH METOIBI
pelIeHUs C YYETOM MOJTYyUYEHHBIX PE3YNIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIMe MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3feioB Kypca (PU3MKH, a TaKXKe HWHTETpAIlid 3HAHUN W3
IPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYkACHUIN C OMOpoi Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJs1 OOBSICHEHUS OCHOBHBIX
MOPUHITUTIOB  PaOOTBI  M3MEPHUTEIBHBIX  MPUOOPOB, TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUUECKHX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaa POCCHUUCKUX M 3apYOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MHpa, B pa3BUTHEC TEXHUKU U TEXHOJIOTHH;

aHAJIM3UpOBaTh W OIICHWBATh  TIOCICJACTBUS  OBITOBOM U
MPOW3BOJACTBEHHOW  JEATEIBHOCTH  YEJIOBEKAa,  CBSI3aHHOHM ¢
(bu3HMUEeCKUMU TIPOLIECCaMU, C TO3UIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHUN O PAIMOHAIILHOM MPUPOJIONOIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIOJIb30BAaHUN JTOCTM)KCHUN HAyKH W TEXHOJOTHUH IS
JATBHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

NPUMEHSTH Pa3IMYHbIE CIIOCOOBI pabOThHI ¢ HHGOpMaLUEl PU3NIECKOTO
cCollepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JIsl TIOMCKa, MepepaboTKH W TPEAbSBICHHUS YYCOHOUW M
HAyYIHO-TIOMYJISIPHOM uHpOpMaIH, CTPYKTYPUPOBAHUS U
UHTEpIpeTanud  WHGOpPMAIMK,  TMOJMYYEHHOM U3  pasIMyHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIy4aeMyr UH(OOPMAIUIO
M OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA HH(POPMAIIHH;

MPOSIBJISITE ~ OPTaHM3AIlMOHHBIE W TO3HABaTEJIbHBIE  YMCHUSA
CaMOCTOSITENILHOTO MPUOOpETEeHUsT HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHUSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEILCKUX PabOT;
paboTaTh B TPYIIEe ¢ WUCHOJHEHWEM Pa3IMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbBI,  PallMOHAIBHO  paclpeneisTh
NeSTETPHOCTh B HECTAaHAAPTHBIX CHUTYallUAX, aJCKBATHO OIICHUBATH
BKJIaJl KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMON
MPOOJIEMBI,



MPOSIBIISATE MOTUBALIMIO K OyAylIel mpodecCHoHaTbHON ACSITENbHOCTH
0 CTICTIUANTBHOCTAM (PU3UKO-TEXHUIECKOTO TIPODHIIA.

K xonmy obyuenust B 11 knacce mpeIMETHBIC PE3yJbTAaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

NOHUMAaTh pPOJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBHOM M JTHYECKOW cdepax NedaTebHOCTH 4YelOBeKa, Pojb U
MECTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
ACTPOHOMHH B MPAKTHUUYECKOMN JEATEIIbHOCTH YEJIOBEKAa U JaIbHEUIleM

HAayYHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONUCATENBHOM,
CHUCTEMaTU3UPYIOIIECH, O0BICHUTEIPHON M MPOTHOCTUYECKON (PYHKITHIA
¢u3nueckoil TEOpUM — OICKTPOJAMHAMHKH, CHEIUAIBHOU TEOpUHU

OTHOCUTEIBbHOCTH, KBAaHTOBOM (DU3UKH, POJIb (PU3UYECKOW TEOpHH B
dbopMuUpOBaHUU MPECTABICHUN O (PU3MUECKON KapTUHE MHPA, MECTO
(u3nueckol KApTUHBI MHpa B OOMIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

pa3ianyaTh YCJIOBUS NPUMEHUMOCTH MOJENIed (QU3NYECKUX Tel U
MPOLIECCOB (SIBIEHUM): OJHOPOAHOE DIIEKTPHUUECKOE W OJHOPOIHOE
MarHuTHOE TI0Jsl, TapMOHMYECKHE KOJIeOaHWsA, MaTeMaTUYeCKH
MasiTHUK, UACAIBHBIA NPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJCaTbHBIA KoJIeOaTeNbHBI KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO s1/Ipa U KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh yCIOBHS (TpaHUIbl, 00JAaCTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIMI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYECHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH AJIEKTPOMATrHUTHBIE MTPOLIECCHI U SIBICHUS,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOAUHAMUKUA U
CHEUUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuina Awmmnepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHUTHOW WHAyKOuu, npaBuino Jlenma, cBa3p OJC
CaMOMHAYKIIMM B 3JEMEHTE JIJIEKTPUUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs]  CHUJIbI  TOKa, IMOCTYyJaThl  CHEUUAJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBaTh U OOBICHATH KBAaHTOBBIE IMPOLIECCHI U SIBJICHUA,
WCIIONIB3Ys TIOJIOKEHUSI KBAHTOBOW (hM3WKK (ypaBHEHUE ODWHINTEHHA
st poTodaddexra, mepBbli U BTOpOMl mocTyinaTel bopa, mpuHUUMI
COOTHOIIEHMS HeonpeneneéHHocTel ['eifzenOepra, 3aKOHbl COXpaHEHUs



3apsAI0BOTO U MAaCCOBOT'O YHMCEI U SHEPTHH B SAEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO paciaja);

OMKCHIBATh (PU3UYECKUE TPOLECCHl U SIBJICHUS, UCIOJIb3Yys BEITUYUHBI:
HaANPsHKEHHOCTD ANEKTPUUECKOTO OJIs, NOTEHIIHAI
ANEKTPOCTATUYECKOTO OJIA, pPa3HOCTh NOTEHINAJIOB,
AIIEKTPOJBIDKYINASA CHJIA, WHAYKIHMS MAarHUTHOTO TOJISi, MarHUTHBIN
NOTOK, cwia Awmnepa, HHAYKTUBHOCTb, DSJIEKTPOABUXKYIAsS CHIIA
CAaMOMHAYKIIMHM, SHEPTrUs MArHUTHOTO IIOJISI IMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  UMITYyJIbC, TIOJIHAsE DHEPrus, OJHEPrusi MOKOs
CBOOOHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MaCCOBOE YUCIO U
3apAn sapa, SHEPTHsl CBS3H sIpa;

OOBSCHATL  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBICHUN:
AJIEKTPOMarHuTHas UHAYKIIMS, CaMOUHYKIIHS, pe30HaHC,
uHTEephEepeHIus BOIH, AU(pakius, AUCHEPCHs, MOJTHOE BHYTPEHHEE
oTpaxeHnue, (orosnekrpuyeckuii 3Ppdext (Pporosddexr), anbdpa- u
OeTa-pacnapl szep, raMma-u3iaydyeHue sajaep, PU3nUecKue NPUHIIMIBI
CHEKTPAJIbHOTO aHajIn3a U paboThI Ja3epa;

OTIpE/EIATh HAIPABJIEHUE MHAYKIIMA MAarHUTHOTO IOJI NMPOBOJHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh HU300pAKEHUE, CO3AABAEMOE IUIOCKUM 3€pKaJOM, TOHKOU
JIMH30M, U pacCYUTHIBATh €T0 XapaKTEPUCTUKH;

OPUMEHATH OCHOBONOJIAratoe aCTPOHOMHYECKHUE MTOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (U3MYCCKHX IIPOIIECCOB,
MIPOUCXOSIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTHYECKOU
cpene; ABMKEHUsI HEOECHBIX TeJl, HBOTIOLNHY 3BE3]] U BeeneHHoi;
OPOBOANUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DHU3MUECKUX BEJIMYUH C
UCTIOJIb30BaHUEM TPSMBIX H3MEpPEHUH, MpPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUPOBAaTh PE3YJbTAThl MOIYYEHHON 3aBUCUMOCTH
(U3MUECKMX BEIUYMH B BHUAE TpaPUKOB C Y4ETOM aOCONIOTHBIX
MOTPEUTHOCTE  WM3MEPEHM, JieaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIEI0BAHNSI;

MPOBOANTH KOCBEHHBIE M3MEpEHUs (U3NYECKUX BEIUYMH, IPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHTEILHBIC MTOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;
IIPOBOJUTH  OMNBITBI [0 IPOBEPKE MPEUIOKEHHON  THMIIOTE3bI:
MJIAHUPOBATh HKCIEPUMEHT, coOupatb  3KCHEPUMEHTAIbHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJTYUECHHBIE PE3yNIbTaThl U JIENIaTh BBIBOJL O
CTaTyCe NMPEI0KEHHON TUIIOTESBI;



OTMUCHIBATh METO/IbI TOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOmomath  mpaBwia  0e30macHOro  Tpyda TpuU  MPOBEIECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOTro HJKCIEPUMEHTa, MPaKTUKyMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
WCIIOJIb30BAaHUEM HW3MEPHUTENIbHBIX YCTPOMCTB H  J1aOOpPaTOPHOIO
000pynIoBaHUs;

pemiaTh pacu€THbhIE 3a7aud C SIBHO 33JaHHOM M HESIBHO 3aJ]aHHOM
¢u3nueckoil MOJENbIO: HAa OCHOBAHMM aHallM3a YCJIOBHS BBIOUpATh
du3nueckrue MoJieNu, OTBeYarolre TpeOOBaHUSAM 3a/Jaud, MPUMEHSThH
(GopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PU3UIECKUX TEOPUI
IIpM  HUCHOJB30BAHMM MAaTEeMaTHYECKUX METOAOB pelIeHUs 3ajad,
OPOBOJWTH  Pacy€éTbl HA  OCHOBAHMHM  HMMEKOMIMXCS  JaHHBIX,
aHaJIM3UPOBaTh PE3YyJbTaTbl U KOPPEKTUPOBATh METOAbI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HHTETpalld 3HAHUN W3
IPYTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAauUBaTh
JIOTUYECKYIO LIETIOYKY PACCYXACHUI C OMOPOM HAa M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUS M1 OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX IIPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JEATEJIIBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
bU3UYECKUMU TIPoIeCCaMU, ¢ MO3UIUN AKOJOTHUUECKON O€30MacHOCTH,
MPEACTABICHUM O palUMOHAIBHOM NPHUPOAOIOIb30BAHNUN, A TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JIOCTHOKEHUM HAyKW W TEXHOJIOTMH Jid
JaJIbHEHIIIETr0 pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA;

MIPUMEHSTH Pa3TUYHbIC CITOCOOBI paboThI ¢ MH(MOPMAITHEH PU3TIECKOTO
collepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCHOJB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU IS TIOMCKA, TEPepadOTKU M TMPEAbIBICHUS yuyeOHOU W
Hay4YHO-TIOIMYJISIPHOI uHbopMaI, CTPYKTYpHUpPOBaHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  TMOJYyYEHHOW W3  Pa3IMYHBIX
UCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYYaeMyH HH(MOpMAIUIO



U OLEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

OPOSABJIATH ~ OPraHM3alMOHHBIE W [I03HABaTEIbHBIE  YMEHUS
CaMOCTOSITEJIBHOTO NPUOOpPETEHMs] HOBBIX 3HAHMM B  Mpolecce
BBIIIOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadOT;
paboTaTh B IpynIe C MCHOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  IpyHIbl,  palMOHAIBbHO  PACIPENEIAThH
NEATENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJCKBATHO OLCHUBATH
BKJIQJl KOKJIOTO W3 YYAaCTHUKOB I'PYIIIBI B PEUICHUE PacCMAaTPUBAEMON
poOJIEMBI;

MPOSIBIISATH MOTUBALIMIO K OyAyIIel mpodecCHOHaNbHON ACSITENbHOCTH
1O CHEHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPO(UIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie) OcHOBHBIE BUbI
n/  pasiesioB M TeM Bcer  KoHTpo.bH IpakTHyeck
o0pa3oBaTejIbHbIE AeATEeTbHOCTH
n MPOrpaMMblI 0 bie padoThI ue padoThl
pecypchl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
VYyacTue B JUCKYCCUU O
poiu GU3UYECKON Teopun
B (DOPMHUPOBAHUHU
NPEJCTaBICHUN O
(bu3nveckoil KapTHHE
MUpa, MecTe pu3rmuecKon
KapTUHBI MUpPa B 00IIEM
psTy COBPEMEHHBIX
. €CTECTBEHHO-HAYUHBIX
Hayumbrit MeTox bu6mmoreka [IOK ¥

11

ITO3HAHMS IPUPOBI

https://m.edsoo.ru/7f41bf
72

MPEJCTaBICHUN O IPUPOJIE.
N3ydenune nonaTuit
«THUIOTE3a», «PU3NIECKUN
3aKOH», «(pu3ndeckas
Teopus». PaccMoTpenne
IpaHuL] IPUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.
CpaBHeHHE U3MEPEHUI
(bu3NYECKUX BEJIUYUH NPU
MTOMOIIN aHAJIOTOBBIX U



https://m.edsoo.ru/7f41bf72
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U (POBBIX
WU3MEPUTENIBHBIX TPHOOPOB,
HaIpUMep, MPU U3MEPCHUH
CHWJIBI TOKA U HAIPSDKEHUS B
e MOCTOSIHHOT'O TOKa
MIPU IOMOIIY aHAJIOTOBBIX
1 U pOBBIX
U3MEPUTEIIbHBIX
npubopoB.OcBoeHnE
CIO0COOOB OLIEHKHU
IIOTPEIHOCTEN U3MEPEHUM.
OcBoeHME OCHOBHBIX
npuEéMOB PabOTHI C
nudpoBoii maboparopueit
no usuke, HapUMeEp, Mpu
U3MEpEHNH (PU3UIECKHIX
BEJIMYUH TIPH TTOMOIIA
KOMITBIOTEPHBIX JIATIYHKOB

Hroro no pasneny 2
Paznen 2. MEXAHUKA
[IpoBeneHne KOCBEHHBIX
M3MEPEHUI MIHOBEHHOU
Bu6mmorexa [IOK CKOPOCTH U YCKOPEHUS
2.1 Kunemartuka 19 https://m.edso0o.ru/7f41bf TeJa, B TOM YHUCIIE

72

YCKOPEHHSI CBOOOTHOTO
naacHus, MpOBCACHHUC
UCCIICIOBaHHS
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3aBUCUMOCTEN MEKTY
(bU3HYECKUMU BETHUYNHAMUI
(IyTH OT BpeMEHHU IIPU
PaBHOYCKOPEHHOM
JIBJKEHHH, [IEpUOAA
oOpallieHnss KOHUYEeCKOro
MasATHHKA OT €ro
[IapaMeTPOB) U OIBITOB IO
MPOBEPKE MPEMIOKEHHOU
TUNIOTE3bI PU U3YYCHUU
PaBHOYCKOPEHHOTO
IIPSAAMOJIMHEMHOTO
JIBUYKEHHSI, IBUXKCHHS
Tena, OpOIIEHHOTO
TOPU30HTAJILHO, IBHXKECHUS
TeJa 10 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJTYJIIO
ckopocThio. Ompesienenue
aOCOJTFOTHBIX U
OTHOCHTEIIbHBIX
MOrPEIIHOCTEN UBMEPEHUN
(bU3NYECKUX BETUYHH.
OLieHKa TpaHull
norpemHocrei. M3zydenue
MOJIEIN CUCTEMBI OTCUETA,
CpaBHEHHE ITyTEM,
TPAeKTOPHUH, CKOPOCTEN
JIBIDKEHHSI OJTHOTO U TOTO




K€ TeJla B pa3HbIX
cucreMax orcuéra. AHanus
pa3HbIX CIIOCOOOB
UCCIIEI0BAHMS IBUKCHUM.
PaccmoTpenue
MIPEAEIIBHOIO Mepexoia u
U3MEPEHNE MTHOBEHHOU
ckopoct. MozenupoBaHue
npeoOpa3oBaHUs
JIBIDKEHUH C
HCIIO0JIb30BaHUEM
MEXaHU3MOB, U3yUEHHUE
npeoOpa3oBaHus YII0BOH
CKOPOCTH B PEIYKTODE.
AHanu3 HanpaBJICHUS
CKOPOCTH NPU JBUKEHUU
0 OKPY>KHOCTH. Perienne
pacdE€THBIX 3a7a4 C IBHO
3aJaHHON U HESIBHO
3aIaHHON (PU3UIECKOM
MOJEIIBIO C
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(bopMyIl KHHEMATUKH.
Pemenue kauecTBEHHBIX
3a/1a4, TpeOyrOIINX
IIPUMEHEHHU 3HAaHUH 110
kuHemaTuke. OObsICHEHNE




YCTPOMCTBA U IIPUHLIAIIA
JIEUCTBUS CIUIOMETPA,
LIENHBIX, IIECTEPEHYATHIX U
PEMEHHBIX MEpead,
CKOPOCTHBIX JIU(TOB.
OO0ObsicHeHHE ABUKEHUS
cHapsaoB. OnpeneneHue
YCJIIOBUM IPUMEHUMOCTH
Mojieneit PU3NIECKuX Tel
Y TIPOLIECCOB (SIBJICHUM ):
MaTepuaabHas TOUKa,
PaBHOYCKOPEHHOE
JBUKEHHE, CBOOOTHOE
najeHue. BeimonHenue
yueOHBIX 3aJ]aHH Ha
aHaJIN3 MEXaHUYECKHUX
MIPOIIECCOB (SIBJICHUI) C
HCIIOJIb30BAaHUEM
OCHOBHBIX MTOJIOKEHUH U
3aKOHOB KHHEMaTHKU:
OTHOCHUTEJIBHOCTb
MEXAHUYECKOTO JIBUIKEHUS,
bopMyIbl KHHEMATUKU
PaBHOYCKOPEHHOTO
JIBIDKCHUSI,
npeodpaszoBanus ["anunes
JUISl CKOPOCTH U
IepeMENICHUS.




2.2

JnHamMuka

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
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Hcnonn3oBanue IT-
TEXHOJIOTUH 1mpu paboTte ¢
JIOIIOIHUTEIBHBIMHU
HCTOYHUKAMU
nH(popMaIuu 1Mo Teme, ux
KPUTUYECKHUI aHAJIU3 U
OIIEHKA JIOCTOBEPHOCTH

[IpoBenieHrE KOCBEHHBIX
U3MEpEeHU
PaBHOJEHCTBYIOLIEH CUIT U
kod(durmenTa TpeHus
CKOJIb)KEHUS, IPOBEACHHE
MCCIIEIOBAHMUSI
3aBUCUMOCTEH (HPU3MUECKHIX
BEJIMYMH (CHJI yIIPYTOCTH,
BO3HHUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasie, OT
ux AeopmMaluu) 1 ONbITOB
10 NIPOBEPKE
MPEAJIOKEHHOM TUITOTE3bI
MIPYU U3YYCHHUH JIBHKEHUS
Opycka 1o HaKJIOHHOM
MIJIOCKOCTH, JIBHXKCHUS
CHCTEMBI CBSI3aHHBIX T,
nedopmaruu Ted.
Omnpenenenne aOCOTIOTHBIX
U OTHOCHUTEIBHBIX
MOrPEIIHOCTEN UBMEPEHUN



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

(bU3NYEeCKUX BETUYMH.
OrieHKa rpaHuil
IIOTPELIHOCTEM.
HccnenoBanue NBUKEHUS
CUCTEMBI Tell, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN
yepe3 JIETKHUH OJI0K,
JIBIDKEHUSI OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MepEMEHHBIM
KOA((HUITMEHTOM TPEHHUS,
JIBIDKCHMSI TPy3a Ha Baly ¢
TpenueM. Habmonenue
JBUKEHUS TEI B
WHEPLHUATBHBIX U
HEWHEpUUAIbHBIX
CUCTEMax OTCUYETA,
HaIrpuMep, Ka4eHUs JBYX
HUAJTUHIPOB WK IIapOB
pa3HOI Macchl €
O/IMHaKOBBIM YCKOPEHUEM
OTHOCHUTEIIHO
HEWHEPLHUAIbHON CUCTEMBI
orcuéra. M3yuenue
IIEHTPOOEIKHBIX
MexaHu3MoB. CpaBHEHHE
CHJI TPEHHUSI TTIOKOS,
KaueHUsl u




CKOJIbkeHus. Perenue
pPacy€THBIX 3a/1a4 C IBHO
3aJIJaHHOM U HESBHO
3aIaHHON (PU3UIECKOM
MO/JIEJIBIO C
UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyI1 KHHEMAaTUKH U
nuHaMuKU. Pemenue
KaueCTBEHHBIX 3a]1a4,
TPeOYIOMMX TPUMEHEHUS
3HAHUU 110 KHHEMATHUKE U
nuHamuke. OObscHEeHUE
YCTPOMCTBA U MPUHIIUIIA
JENCTBUS MOIIMITHUKOB.
OO0bsicHeHHE ABMKECHUS
MCKYCCTBEHHBIX
cnyTHUKOB. Onpenenenue
YCJIIOBUM IPUMEHUMOCTH
Mojiene pU3nYecKux Ten
Y TIPOIIECCOB (SIBJICHUI):
HMHEepLUanbHasl CUCTEMA
0TCcuéra, MaTepraibHas
TOYKa, a0COTIOTHO yIpyras
nedopmarusi. BeimoHeHne
yueOHBIX 3aJ]aHUi Ha
aHATN3 MEXaHUIECKUX
MIPOIIECCOB (SIBJICHHI) C




HCII0JIb30BaHNEM
OCHOBHBIX ITOJIOKEHUH U
3aKOHOB JMHAMUKU: TPU
3akoHa HploTOHA, IPUHIIMIT
OTHOCHUTEIIbHOCTH
I'amunes, 3akon
BCEMUPHOI'O TATOTEHUS.
Pabora B rpynmnax npu
00CYyXJI€HUU BOIIPOCOB
MEXIPEIMETHOTO
Xapakrepa (Harpumep, 1o
Teme «/[BuxeHue B
MIPUPOJIE»)

2.3

Crartuka TBEpOTO TENA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf
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IIpoBenenue
HCCJIE0BAHMS YCIOBUI
paBHOBECHs TBEPAOTO TEIA,
HMMEIOIIETO OCh BPAILECHNUS,
KOHCTPYHPOBaHUE
KPOHIITEHMHOB U pacy€T
CUJI YIIPYTOCTH; U3y4CHUE
YCTOMYUBOCTH TBEPAOTO
TeJa, UMEOLIETO MJI0MAa/lb
onopsl. Pemenue
pacU€THBIX 3a7a4 C SIBHO
3aJaHHOU U HESIBHO
3aJJaHHOM (pr3nueckon
MOJEJIBIO C
UCIIOJIb30BaHUEM
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OCHOBHBIX 3aKOHOB U
dbopmyn cratuku. Pemenue
KaueCTBEHHBIX 3a/1a4,
TpeOyIOMMX TPUMEHEHUS
3HaHUH MO CTaTHUKE.
OOBsiCHEeHHE YCTPONCTBA U
MIPUHLUIIOB JEHCTBUS
KpOHUITEMHA,
CTPOUTENILHOTO KpaHa,
pemeéTyaTbiX KOHCTPYKIIUM.
Ornpenenenne yciuoBHit
IIPUMEHUMOCTH MOJIeIen
buznyecKux Tem:
abCco0THO TBEPI0E TEJNO.
Brimonnenue yueOHbIX
3a/laHUI HA aHau3
MEXaHUYECKUX MPOIIECCOB
(s1BIEHUH) C
HCIIOJIb30BaHUEM
OCHOBHBIX MTOJIOKEHUH U
3aKOHOB CTaTHKHU: YCIOBHS
paBHOBECHsI TBEPIOTO Tea

2.4

3aKOHbBI COXPAHEHUS B
MeXaHUKe

14

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

IIpoBeneHrEe KOCBEHHBIX
U3MEPEHUI UMITYJIbCa
TeJla, KHHETHYECKON 1
MOTEHLMAIBHON YHEPTUHU
Teja, MOIITHOCTH CHUJIBI;
MIPOBEJICHUE OIBITOB IO



https://m.edsoo.ru/7f41bf72

MPOBEPKE NPEMIOKEHHOU
TUIOTE3bI IPU U3YYEHUU
PaBHOYCKOPEHHOT'O
MPSAMOJIMHEHHOTO
JBUKCHUS U
B3aMMOJCHCTBUA TEIl.
Onpenenenue abCOMOTHBIX
Y OTHOCHUTEJIBbHBIX
IIOTPEUIHOCTEN U3MEPEHUI
(bU3NIEeCKUX BETUYMH.
OrieHKa TpaHuIl
IIOIPELIHOCTEM.
[IpoBenenue
AKCIIEPUMEHTA 110
CPAaBHEHMIO U3MEHEHUS
UMITyJIbCa TeJla C
HUMITYJICOM CHJIBL,
M3MEHEHHUS
MTOTEHIMAIBbHON SHEPIUHU
MPYXHUHBI C pabOTOM CHJIBI
Tpenus. MccnenoBanue
COXpaHEHMsI UMITYJIbCA TIPH
YIPYTOM B3aUMOJAEHCTBUH,
COXpaHEHMsI SHEPTUU pU
¢BOOOHOM HIAJIEHUH.
Onpenenenne padoThI
CWJIBI TPEHUS TpU
JIBUKEHHUH Teja 1o




HAKJIOHHOH INIOCKOCTH.
HabOmronenue u
00BSICHEHHE PEAKTHBHOTO
nBmxenus. Pemenue
pacyETHBIX 3aJ1a4 C SIBHO
3aJaHHOM U HESIBHO
3aIaHHON (PU3UIECKOM
MOJIEJIBIO C
HCIIOJIE30BaHHEM
OCHOBHBIX 3aKOHOB U
(bopMyIT MEXaHUKH.
Pemenne xaueCTBEHHBIX
3aja4, TpeOyIOIUX
MIPUMEHEHHUS 3HAaHUH 110
MexaHuke. OObsICHEHHE
MPUHIIUIIOB ACHCTBU
BOJIOMETA, KOTIEPA,
MPYKUHHOTO MTUCTOJIETA,
rupockomna. O0bsCHEHNE
JIBIKCHUS PAKET,
GburypHOro KataHus Ha
KOHbKax. OnpeneneHue
YCIIOBUHM MPUMEHUMOCTHU
Mojene PU3nIecKux Te
Y TIPOIIECCOB (SIBJICHUM ):
abCOIIOTHO YIIPYyroe u
abCOJIIOTHO HEYIIPYyroe
CTOJIKHOBEHUS.




Hroro no pasneny

53

Brimonnenue yaeOHbIX
3aJlaHu} Ha aHaAJIN3
MEXaHUYECKUX IIPOLIECCOB
(sBICHUI) C
MCII0JIb30BaHUEM 3aKOHOB
COXPaHCHHMsI B MEXaHUKE:
3aKOHBI COXPaHEHUs
UMITYJIbCA U MEXaHUYECKOU
SHEPIruH, CBSI3b PaOOTHI
CHUJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU
tena. Ucnons3oBanue IT-
TEXHOJIOTUH 1pu paboTe ¢
JIOTIOTHUTEIbHBIMU
MCTOYHUKAMU
uHpOpMaLUK TI0 TEME, UX
KPUTHYECKHUI aHAJIU3 U
OILIEHKA JOCTOBEPHOCTH.

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHOKHHETHICCK
ol Teopun

16

bubnmoreka [JOK
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IIpoBenenune usmepeHnit
IIapaMeTpoB rasa,
IIPOBEJICHUE UCCIIEN0BAHUI
3aBHCHUMOCTEH (PU3NIEeCKIX
BEJIMYMH U OIBITOB IO
MPOBEPKE MPEAIOKEHHOU
TUIOTE3bl IPU U3YUYEHUU
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YCTaHOBJIEHUS TEIJIOBOTO
paBHOBECHS U
M30IIPOLIECCOB B ra3ax.
Omnpenenenne abCOMIOTHBIX
1 OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN U3MEPEHUI
(bu3NYECKUX BEIUYHH.
O1ieHKa TpaHuIl
IIOIPELIHOCTEM.
DKcrepuMeHTaIbHas
IIPOBEpKa ypaBHEHUS
COCTOSIHUS U/I€AJILHOTO
ra3a. I3yuenue moneneu:
JIBUYKEHHUSI YaCTHULL
BelIeCcTBa, OPOYHOBCKOTO
JnBwxeHus. onbita [ltepHa,
KPUCTATTNYECKUX
pemérok. Pemenue
pacu€THBIX 3a4a4 C SIBHO
3aJaHHON U HESIBHO
3aJJaHHON (pu3nueckon
MOJIETIBIO C
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyIT MOJIEKYISIPHOM
¢uzuku. Pemmenue
KauyeCTBEHHbIX 3a/1a4,
TPEOYIOMMX MPUMEHEHUS




3HaHUH 110 MOJIEKYJIAPHOU
¢uzuke. O0bsicCHEHHE
YCTPOMCTBA U IPUHLIAIIA
JEHCTBUS TEPMOMETPA,
O6apometpa. OObsICHEHHE
MOJTyYeHUs
HAaHOMAaTEPHAaJIOB.
Ornpenenenne yciuoBHit
IIPUMEHUMOCTHU MOJIeNen
bu3nvecKux Ten u
MIPOLIECCOB (SIBJIICHUM ):
MoJIeNeH ra3a, JKUAKOCTH U
TBEPIOTO
(KpUCTAJLTMYECKOr0) Tea,
UJealbHOTO Ta3a.
Brimonnenue yueOHbIX
3aJaHud Ha aHaInu3
TEIUIOBBIX MTPOLIECCOB
(s1BIEHUI) C
HCIIOJIb30BaHNUEM
OCHOBHBIX MOJIOKEHUHN
MKT u 3ak0HOB
MOJIEKYJISIPHON (PU3UKH:
CBSI3b JaBJICHUS
UJealbHOTO rasa co
CpeaHel KHHETUYECKON
SHEpPruen TemIoBOro
JIBIDKCHUSI U




KOHIICHTpALUEH ero
MOJIEKYJI, CBA3b
TEeMIIepaTyphl BELIECTBA CO
CcpeHel KHHETUYECKON
SHEPrueu TEerI0BOro
JIBUJKEHHSI €0 YaCTHIL,
CBSI3b JaBJICHUS
UJICAIBHOTO rasa ¢
KOHIICHTpaluel MOJIEKYJI U
€ro TeMIIepaTypou,
ypaBHeHUE MeHieneeBa—
Knaneiipona

3.2

Tepmoannamuka. Temios
bI€ MaIMHbI

20

bu6mmoreka [JOK
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N3mepenue ynenbHou
TEIUIOEMKOCTH Pa3HbIX
BELIECTB, UX CPAaBHEHUE,
MPOBEJICHUE UCCIEAOBAHUI
3aBHUCUMOCTEHN PpU3nYecKux
BEJIMYMH U OIIBITOB 110
IIPOBEPKE MPETI0KEHHON
TUIIOTE3bI IPU U3YUEHUU
MIPOLIECCOB TEMJI000MEHa U
aanabaTHOTO MmpoIiecca.
Ornpenenenne adCOIOTHBIX
U OTHOCHUTEJBHBIX
MTOTPENIHOCTEN U3MEPEHUIN
(bU3NUEeCKUX BETUYMH.
OrueHka rpaHull
norpemHocrei. M3ydenue
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B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U
TEMIIepaTypbl KUIICHUS
Kuakocted. M3yuenue
TEIJIOBBIX JBUTATENEH C
HCII0JIb30BaHUEM
KOMITBIOTEPHBIX MOJCIIEH.
HccenenoBanue pa3sHbix
CIoco0OB U3MEHEHUS
BHYTPEHHEHN YHEPTUU.
Pemenne pacu€rHbIx 3a1a4
C SIBHO 33JIaHHOU U HESIBHO
3aIaHHON (PU3UIECKOM
MOJEIIBIO C
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(bopMysT MOJIEKYTISIPHOM
(U3UKY U TEPMOTMHAMHUKHU.
Pemienne kauecTBEHHBIX
3aja4, TpeOyroImux
MIPUMEHEHUS 3HaHUH 110
MOJIEKYJISIpPHOH (pU3UKe U
TEPMOIMHAMUKE.
OO0OpbsicHeHHEe yCTpOWCTBA U
MPUHIIMNA AEHCTBUS
XOJIOJVITHPHUKA,
KOHJTUITHOHEPA,




JIN3EIIbHOT0 U
KapOIOPaTOPHOTO
JIBUTATENIEH, TapOBOM
TypOunbl. OObsICHEHUE
MOJTYYCHUST CBEPXHU3KHUX
TeMIIepaTyp, YTHIH3AIUN
«TEIJIOBBIX» OTXOJIOB C
HCIOJIb30BaHUCM
TEIJIOBOr0 Hacoca,
YTHIIH3ALUN
OMOOpPraHUYECKOT O
TOIUTMBA JJI BIPAOOTKHU
«TETJI0OBON» U
AICKTPOIHEPTUH.
Brimonnenue yueOHbIX
3alaHUl HA aHAIIN3
TETJIOBBIX MPOIIECCOB
(s1BIEHUH) C
HCIOJIb30BaHUEM
OCHOBHBIX MTOJT0KEHUH
MKT wu 3akoHOB
MOJIEKYJISIPHON QU3UKH U
TEPMOJUHAMUKU: TIEPBbII
3aKOH T€PMOJMHAMHUKH,
3aKOH COXPAHEHUS YHEPTUU
B TEIIJIOBBIX MPOIIECCaX.
Hcnonrs3oBanue IT-
TEXHOJIOTHI mpu padboTe ¢




3.3

ArperaTHbl€ COCTOSTHUS
BenrectBa. Pa3oBEIE
MEePEXOIbI

11

bu6mmorexa [IOK
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JIOIIOJIHUTCIBHBIMU
HCTOYHHUKAMH
nH(pOpMAIIUHU TI0 TEME, UX
KPUTUYECKHUI aHAJIU3 U
OIIEHKA JOCTOBEPHOCTH.
AHaJn3 U OllEHKa
OCJIENCTBUNI
HCIIOJIL30BAaHUS TEILJIOBBIX
JBUTATEJIEN U TEILIOBOI'O
3arpsA3HEHUS OKPYXKarolen
Cpelbl C MO3ULIHI
3KOJIOTHYCCKOM
0€301aCHOCTH;
MIPEACTABICHUH O
paroHaIbHOM
MIPUPOIONOIB30BaHUH (B
MPOIIECCe MOATOTOBKH
COOOIIEHUH, BEIITOTHCHUI
IPYNIOBBIX IPOEKTOB)

Hab6nronenue cBoiicTs
HACBIIICHHBIX TIapOB,
ManbIX aedopManui,
MPOBECHNE KOCBEHHBIX
WU3MEPEHUN YAECIbHOU
TETUTIOTHI TIJIaBIICHUS
J11bJ12,a0COTIOTHOM
BJIQYKHOCTH BO3/yXa,
K03 dunreHTa



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MMOBEPXHOCTHOTO
HaTspKeHust, Moayis FOnra.
N3yuenue
3aKOHOMEPHOCTEM
WCTIApEHUs U KUTICHUS
KHIKOCTEH, B TOM YHCIIC
KHUIICHUS TTPU TOHUKEHHOM
JIaBJICHUU, HATPEBaHUS U
TIJIABJICHUS
KPUCTAJUTUTYECKOTO
BEIIIECTBA, KAMMILIISIPHBIX
SIBIICHHI, CMauYMBaHHSI.
[IpoBenenue onbITOB C
MbBUIbHBIMH IIJIEHKAMHU.
HccaenoBanue moaeau
HEHBIOTOHOBCKOM
KUAKOCTH. Perienue
pacu€THBIX 3a4a4 C SIBHO
3aJaHHON U HESIBHO
3aIaHHON (PU3UIECKOM
MOJIETIBIO C
HCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U
bopMyIT MONIEKYISIPHOM
(UBUKA U TEPMOTMHAMHUKH.
Pemenne kauecTBEHHBIX
3a/1a4, TpeOyrOIINX
IIPUMEHEHHUs] 3HAaHUH 110




MOJICKYJISIPHOUN (pU3UKe U
TEPMOJUHAMUKE.
OOBsICHEHHE OCHOBHBIX
MPUHIIMIIOB CTPOCHUS
KHUJIKUX KPUCTAIJIOB,
MOJIyYEHUSI COBPEMEHHBIX
MaTepuainoB. OmnpeneneHue
YCJIIOBUM IPUMEHUMOCTH
Mojieneit PU3NIECKuX Tel
Y TIPOLIECCOB (SIBJICHUM ):
MoJIeNeH Ta3a, >JKUAKOCTH U
TBEPIOTO
(KpUCTAJLTMYECKOr0) Tea,
UJealbHOTO rasa.
Brimonnenue yueOHbIX
3aJJaHU} Ha aHAIH3
TEIUIOBBIX MTPOLIECCOB
(s1BIEHUH) C
HCIIOJIb30BaHUEM
OCHOBHBIX TTOJIOKEHUHN
MKT u 3ak0HOB
MOJIEKYJISIPHON QU3UKH U
TEPMOJMHAMUKHU: CBSI3b
JIaBJICHUS UJI€aTbHOTO Ta3a
C KOHIIEHTPALUEH MOJIEKYJI
1 €ro TeMIlepaTypoH,
ypaBHeHHe MeHeneeBa—
Kitaneiipona, nepBsiii




Hroro no pazneny
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3aKOH TEPMOJAMHAMUKH.
Pabota B rpymnmax mnpu
00CYX/IeHUH BOIIPOCOB
MEXITPEIMETHOTO
XapakTepa (Hanpumep, 1o
teme «TemnooOMeH B
YKUBOH TIPUPOJIC»)

4.1

DNeKTpUYEecKoe moJie

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

[IpoBenieHrE KOCBEHHBIX
W3MEPEHUI U OMBITOB MO
MPOBEPKE MPEAJI0KESHHOU
TUIIOTE3bI IPU U3YUEHUHU
B3aMOJCHCTBUS
3apsKEHHBIX TEll, 3apsaa
KOHJIEHCATODa,
IIOCJIEIOBATEIILHOTO
COEIMHCHUS
KOHJIeHcaTopoB.Omnpeerne
HHE a0COTIOTHBIX U
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
(U3HYECKUX BEIINYHH.
OrueHka rpaHui|
MTOTPELIHOCTEM.
HaOmronenune
MIPEBPAIICHHS YHEPTUU



https://m.edsoo.ru/7f41bf72
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3apsKEHHOTO
KOH/JIEHCAaTOPa B SHEPIHUIO
U3JIy4E€HMS CBETOIMO/A,
HCCIIEA0BAHUE pa3psiia
KOHJIEHCATOpa yepe3
pesucrop. M3yuyenue
3aBUCUMOCTH
BIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa OT IUIOIAAN
IIJJACTUH, PACCTOSHUS
MEXIy HUMH U
JIABJIEKTPUYECKON
nponunaemoctu. 3yuenue
KapTUH JIMHUN
HANPSHKEHHOCTH
JIIEKTPUYECKOTO T10JIA
TOYEYHOI'0 3apsa,
PaBHOMEPHO 3aPsKEHHOMN
cdepbl, paBHOMEPHO
3apsSKEHHOT0 10 00BbEMY
mapa, paBHOMEPHO
3apspKEHHON OeCKOHEeuHOU
IIJIOCKOCTH U
SKBUINIOTEHIIMAIBHBIX
oBepxHocTel. Pemenne
pacU€THBIX 3a7a4 C SIBHO
3aJaHHOU U HESIBHO
3aIaHHON (PU3UIECKOM




MOJIEIIBIO C
UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(bopMyI1 AIIEKTPOCTATUKH.
Pemennie kaueCTBEHHBIX
3a/1a4, TpeOyIOIINX
MPUMEHEHUS 3HAHUU 1O
AIIEKTPOCTATHKE.
OOBsicHEHHE yCTPOICTBA U
MPUHLIMIA JEHCTBUS
AIIEKTPOCKOTIA,
AIIEKTPOMETPA,
KOHJICHCATOPOB,
rerepaTtopa Ban ne
I'paada. OObsicHeHHE
paloThI
AIEKTPOCTATHYECKON
3alIHTHI, 3a3€MJICHUS
AIEKTPONPUOOPOB.
Ornpenenenne yciaoBHit
MPUMEHUMOCTH MOoJenei
bu3nYECKUX Tem:
TOYCYHBIN 3apsif,
OJIHOPOJTHOE
AIIEKTPHUYECKOE TIOJIE.
BrimonHenue yueOHbIX
3aJaHud Ha aHaInu3
AIIEKTPHUYECKUX TIPOIIECCOB




(s1B7IEHUI) C
UCII0JIb30BaHUEM
OCHOBHBIX ITOJIOKEHUH U
3aKOHOB
ANEKTPOIMHAMUKU: 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO0 3apsija,
3akoH Kyiona,
MOTEHIIUATBHOCTD
AIEKTPOCTATUUECKOTO
T1OJISI, TIPUHIIUTL
CyNEPIIO3UIUN
ANEKTPUYECKUX MOJIEH.
Hcnonws3oBanue IT-
TEXHOJIOTHI1 pu pabote C
JTIOTIOJTHUTEITbHBIMHU
HMCTOYHUKAMHU
nH(pOpMaLUU TI0 TEME, UX
KPUTHYECKHUI aHAJIN3 U
OIIEHKA TOCTOBEPHOCTHU

4.2

ITocTosiHHBIH
BJIEKTPUYECKHUIN TOK

27

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf
72

IIpoBenenue npsamuIx
W3MEPEHUN CHIIBI TOKA U
HanpsHKEHUs, KOCBEHHBIX
WU3MEPEHHUN YAEIBHOTO
conpotusiienus, C u
BHYTPEHHETO
COIPOTHUBIICHUS HCTOYHHUKA
TOKa, IPOBEACHUE



https://m.edsoo.ru/7f41bf72
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UCCIIEA0BAHUN
3aBUCUMOCTEH (hHU3UUECKIX
BEJIMYUH U OIBITOB IO
MIPOBEPKE MPEITI0KEHHON
TUIIOTE3bI IPU U3YUEHUHU
LeMel MOCTOSIHHOTO TOKA.
Omnpenenenne abCOMIOTHBIX
1 OTHOCHUTEIBHBIX
IIOTPEUIHOCTEN U3MEPEHUI
(U3HYECKUX BEITMYHH.
OrieHKa TpaHuIl
norpemHocrei. Mzyuenne
KOPOTKOTO 3aMbIKaHUS
raJlbBaHUYECKOI O
3JIEeMEHTAa U OLIEHKa
BHYTPEHHETO
CONpOTHUBJIICHUS. Pemenne
pacu€THBIX 3a4a4 C SIBHO
3aJaHHON U HESIBHO
3aIaHHON (PU3UIECKOM
MOJIETIBIO C
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyI TOCTOSTHHOTO
ToKa. Pemenne
KaueCTBEHHBIX 3a]1a4,
TPEOYIOMMX MPUMEHEHUS
3HAHUU U 3aKOHOB




4.3

Toku B pa3auuHBIX
cpenax

IIOCTOSIHHOT'O TOKa.
OOBbsicHEHHE yCTPOIiCTBA U
MPUHLIMNA AEHCTBUS
aMIiepMeTpa, peocTara,
CYETUMKA DJICKTPUUECKOU
sHepruu. BeimonHeHue
y4eOHBIX 3aJJaHUI Ha
aHaAJIN3 AJIEKTPUICCKUX
MIPOIIECCOB (SIBJICHUI) C
HCIOJIb30BaHUEM
OCHOBHBIX ITOJI0KEHUN U
3aKOHOB
ANEKTPOIMHAMHKH: 3aKOHBI
Oma a5 yyacTKa Hernu U
JUIS1 3aMKHYTOU
ANEKTPUYECKOM 1eNnH,
3akoH [[xoyna—JIenna.
Pabora B rpynmnax npu
00CYXI€HUU BOIIPOCOB
MEXITPEAMETHOTO
Xapakrtepa (Hampumep, 1mo
TeMe «DIEeKTPUUYECKHE
SIBIICHUS B TIPUPOJIC»)
BOJIBTMETDA,

[IpoBeneHre KOCBEHHBIX
U3MEPEHUN U
HCCIIeIOBaHUM
3aBUCUMOCTEN MEKY




(bU3NIEeCKUMU BeTUUNHAMHU
IIPU U3Y4YECHHUH IIPOLECCOB
IIPOTEKAHUS
NIEKTPUYECKOTO TOKA B
MeTaJljIax, MIEKTPOJINTAX U
IOJIYTIPOBOIHUKAX.
Onpenenenue abCOMOTHBIX
Y OTHOCHUTEJIBbHBIX
IIOTPEUIHOCTEN U3MEPEHUI
(U3NIECKUX BETUYHH.
OrieHKa TpaHuIl
IIOIPELIHOCTEM.
Habnronenue snextpoinusa,
U3ydeHHe U OObsICHEHUE
IIPOBOAMMOCTH
AIIEKTPOJIUTOB,
JKCIIEPUMEHTAIIBHOEU3Y4e
HUE 3aKOHOB JJICKTPOJIN3a
®dapanes. CHITHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKH
nuona. CpaBHeHME
IIPOBOAMMOCTH METAIIOB U
MIOJIYIIPOBOIHUKOB.
N3yuenue uckpoBoro
paspsiia ¥ IpPOBOJIUMOCTH
BO3ayxa. Pemenne
pacu€THBIX 3a7a4 C SIBHO
3aJaHHOU U HESIBHO




3aJlaHHON (pr3mUecKoit
MO/JIETIBIO C
UCTIOJIb30BaHUEM
3aKOHOMEPHOCTEM
MOCTOSIHHOTO TOKa B
pa3INYHBIX Cpeaax.
Pemennie kaueCTBEHHBIX
3aja4, TpeOyroImux
IPUMEHEHHS
3aKOHOMEPHOCTEN
MIOCTOSTHHOTO TOKa B
Pa3INYHBIX Cpeaax.
OOBsicHEeHHE yCTpoiicTBa U
MPUHIINIA JEHCTBUS
ra3opaspsaHbIX JIaMIl,
AJIEKTPOHHO-TY4€BOM
TpyOKH,
MIOJTYTIPOBOTHUKOBBIX
puOOPOB: AMO/IA,
TpaH3uCTOpa, GOTONO0A,
ceeroanoaa. OObsiCHeHNE
CYTH TPOILIECCOB:
rajbBaHUKH,
paduHUPOBAHUS MEIH,
BBITIJIABKU JTFOMUHIS,
AIEKTPOHHOU
MUKPOCKOTTHA




Hroro no pazneny
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Paznen 5. ®DUSHUYECKUA IPAKTUKYM

[IpoBenieHNE KOCBEHHBIX
W3MEPEHHUI, UCCIIEI0BAHUI
3aBUCUMOCTEH (hHU3UYECKIX
BEJIMYMH, IPOBEPKA
MPEIJIOKEHHBIX TUIIOTE3
(BBIOOD M3 paboT,

5.1 Ou3nyeckuil NpakTUKyM 10 10

OINHCAaHHBIX B
TEMaTUYEeCKHX pazjeliax
«Y4eHn4YeCKUi
HKCIEPUMEHT,
nabopaTropHbIe pabOTHI,
IIPAKTUKYM»)

Hroro no pasneny 10

PesepBHOE Bpemst 4

BIIEE KOJIMYECTB
OB O CTBO 170 11 18

YACOB I10 [TPOTPAMME




11 KIIACC

HaumenoBanue
1]

pa3aesioB U TeM
n/n
NporpamMMbl

KoaudecTBO 9acoB

KonTpoJibHbIE

Bcero
padoThI

Pazpea 1. JIEKTPOJUHAMUKA

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTesibHbIE

pecypchl

OcCHOBHBIE BH/IbI
JeATEJIbHOCTH

1.1 MaruuTtHoe 1oJe

18 1

bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c

[IpoBenenne KOCBEHHBIX
nU3MepeHuil cuiibl AMIiepa,
MPOBEACHUE
HCCIe0BaHUS
3aBUCUMOCTEN MEXKIY
(bu3nIecKuMHU
BEJIMYMHAMU U OIBITOB 110
MPOBEPKE MPEAT0KEHHON
TUTIOTE3bI MPU U3YUECHUHN
JNIEUCTBUS IIOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM, B3aNMOJIEHCTBUS
MPOBOJIHMKA C MAarHUTHBIM
nonem. OnpeneneHne
a0CONIOTHBIX U
OTHOCHUTEIbHBIX
MOrPEMTHOCTEN
M3MepeHuil PU3nIecKux
BennuuH. O1ieHKa rpaHuI]
MIOIPEIIHOCTEM.



https://m.edsoo.ru/7f41c97c

HUccnenosanue
MAarHUTHOTO TOJIS
MOCTOSIHHBIX MarHUTOB,
CBOICTB
(heppoMarHeTuKoB.
OnpeneneHue ycaoBHil
MIPUMEHUMOCTH MOJIENIN
OJIHOPOJIHOT'O MarHUTHOTO
nosst. OnpeneneHue
HaIpaBJICHUS UHIYKIIUH
MAarHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM,
CUJIbI AMIiepa U CHUJIBI
Jlopenua. M3yuenue
KapTUHBI JIMHUN
WHIYKIIMA MarHUTHOTO
TIOJIsI TIOJIOCOBOTO U
MOJKOBOOOPA3HOTO
TTOCTOSTHHBIX MarHUTOB,
JUTUHHOTO TIPSIMOTO
MPOBOJIHHUKA, 3aMKHYTOT'O
KOJIBLIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM.
OObsicHeHHe
B3aUMOJICVCTBHUS ABYX
MIPOBOTHUKOB C TOKOM,
nercTBrs cuitbl JIopeHna
Ha WOHBI DJIEKTPOJIUTA.




HaGumroienue nBrkeHus
My4Ka 3JIEKTPOHOB B
MarHuTHOM TIOJIE.
N3ydenue npuHnmna
IEUCTBUA
3JEKTPOU3MEPUTEITBHOTO
npudopa
MarHUTORJIEKTPUYECKON
cucremsl. Pemienue
PacYETHBIX 3a7a4 C IBHO
3aJJaHHOM Y HESIBHO
3alaHHON (pU3MIecKOi
MOJEJIBIO C
WCIIO0Jb30BAHUEM
OCHOBHBIX 3aKOHOB U
¢dbopmy o Teme
«MarHuTtHOE 1oJIe».
Pemenne kauecTBEHHBIX
3a/1a4, TpeOyromux
IIPUMEHEHHUsI 3HAaHUH 110
TeMe «MarHuTHOE MoJjey.
OOmbsicHeHHE yCTpoiicTBa
Y MIPUHLUIIA JEHCTBUA
3JEKTPOMarHuTOB,
TeCTepamMyJIbTUMETPA,
anekTpoaBuraresns SAkoow,
YCKOpUTEIEn
3JIEMEHTAPHBIX YACTHII.




1.2

DneKTpoMarHuTHas
AHIYKIIUS

14

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

OOBsicHeHHE TPUMEHEHUS
MOCTOSTHHBIX MarHUTOB

[IpoBenenue
nccaea0BaHus
3aBUCUMOCTEN
(hU3HYECKUX BEIIMYUH H
OTIBITOB IO MPOBEPKE
MPEJI0KEHHON TUITOTE3bI
[IPU U3YYCHUH SIBJICHUS
3JIEKTPOMAarHUTHOM
uHaykuuu. Onpenenenue
WHJIYKLIUHA BUXPEBOIO
MarHUTHOTO TOJIA.
Ornpenenenue
aOCOJIIOTHBIX U
OTHOCHUTEIBHBIX
IIOTPEIIHOCTEN
M3MepeHuil PU3NIeCcKuX
Benu4rH. O1eHKa TpaHuI]
IIOIPELIHOCTEMN.
DKCIEPUMEHTAIBHOE
n3y4yeHue npasuia JIeHna.
Uccnenosanue sBiaeHus
CaMOWHIYKITUH,
3aBucumoctu IJ1C
CaMOMHAYKIUU OT
CKOPOCTHU U3MEHEHUS
CUJIBI TOKA B LIETIH.



https://m.edsoo.ru/7f41c97c

N3yuenue nagenus
MAarHuTa B aJrOMUHHUEBOMI
(menHoit) TpyOe. COopka
MOJIeTN
3NEKTPOMArHUTHOTO
reHeparopa. Pemenue
pacuéTHBIX 33724 C SIBHO
3aJJaHHOM Y HESIBHO
3aIlaHHON (pU3MIeCcKOi
MO/JIETIBIO C
WCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U
¢dhopmyI o Teme
«DQIeKTpOMarHuTHas
UHIYKIUs». Pemienue
KaueCTBEHHBIX 3aj1ay,
TPEOYIOMUX TPUMEHEHUS
3HAHUM 1O TeMe
«DNEeKTpOMarHuTHAs
uHAyKuus». OObsicHEeHNE
OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS TEXHUYECKUX
YCTPOUCTB U
TEXHOJIOTHYECKHUX
MPOIIECCOB, TAKUX KaK:
WHIYKITMOHHAS TI€Yb,
COJIEHOWU/I, 3aIlIUTa OT
AJIEKTPU3ALMH TEI TIPU




Hroro no pasneny
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JIBI>KEHUH B MAarHUTHOM
nonie 3eminu. Pabora B
rpynmnax npu o0CcyXIeHuu
BOIIPOCOB
MEXIIPEIMETHOTO
XapakTepa (Hampumep, 1o
TeMe
«DJIEKTPOMAarHUTHHIE
SIBJICHUS B IIPUPOJIEN)

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

21 Mexannueckue
' KosIeOaHus

12

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

[IpoBeneHne KOCBEHHbBIX
HU3MEpPEHU,
WCCIIeIOBaHUS
3aBHUCHUMOCTEN MEXKIY
buznyecKkuMu
BEJTUYMHAMH U OITBITOB T10
MPOBEPKE MPEIOKEHHOMN
TUTIOTE3bI IPU U3YUICHUN
KoJeOaHui HUTSIHOTO U
MIPYXUHHOTO
MasiTHUKOB,BBIHY X ICHHBIX
Y 3aTyXaloluX
MEXaHHYECKHUX
kojebOanuit. Onpenenexnue
aOCOJTIOTHBIX U
OTHOCHUTEITbHBIX



https://m.edsoo.ru/7f41c97c

MOTPEMTHOCTEN
U3MEpEeHUH (PU3NUECKUX
BennyuH. O1eHKa rpaHuil
MOrPEITHOCTEH.
Habmronenune
HE3aBHCUMOCTH Mepro/ia
MaJbIX KoJieOaHuii rpy3a
Ha HUTH OT aMILTUTY/IBL.
DKCcriepuMeHTaIbHas
MPOBEPKA 3aKOHA
COXPAHCHHUS SHEPTUU TIPU
KoJIeOaHUsIX Tpy3a Ha
npyxuHe. Habmonenue
pe3onanca. Onpenenenue
YCIOBUM MPUMEHUMOCTH
MOJIETTH MaTeMaTUYECKOTO
MasTHUKA U UJI€aJTLHOTO
MPYXUHHOTO MasTHUKA.
Pemenne pacu€rHbix
3a/7a4 C ABHO 3aJJaHHOU U
HEsIBHO 3aJJaHHOMN
¢bu3nyeckoil MoseNbIo ¢
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopmyn o Teme
«MexaHnnueckue
KoJieOaHus». Pemenne
KaueCTBEHHBIX 3a/1ad,




2.2

DNeKTpOMarHuTHBIE
Kose0aHus

21

bu6mmoreka [JOK
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TpeOYIOMIMX TPUMEHEHUS
3HAHUH 110 TEME
«MexaHn4decKkue
Konebanusy. O0bICHEHHE
YCTPOMCTBA U NMIPUHIIUIIA
JIEHCTBUSI METPOHOMA,
JacoB, KadeseH,
MY3BIKQJIBHBIX
WHCTPYMEHTOB,
ceiicmorpada.
Hcnonr3osanue IT-
TEXHOJIOTHH MPHU padoTe ¢
JOMOJHUTEIBHBIMU
HCTOYHUKAMU
“H(pOpPMALIUH 10 TEME, HX
KPUTUYECKHUI aHaTTN3 U
OIICHKA JIOCTOBEPHOCTH

[IpoBeneHne KOCBEHHbBIX
U3MEPEHUN U
HCCIEIOBAHUS
3aBUCHUMOCTEN
(bU3UYECKUX BEIUYUH MIPU
W3y4YeHUHN
3JIEKTPOMArHUTHBIX
Kojie0anuii U nenen
MIEPEMEHHOT0 TOKa.
Onpenenenue
a0COJIFOTHBIX U



https://m.edsoo.ru/7f41c97c

OTHOCHUTEIIbHBIX
IIOIPELIHOCTEN
U3MEpEeHUH (PU3NUECKUX
BenuurH. O1leHKa TpaHHuIl
norpemHocTed. M3yuenue
yCTPOMCTBA U MPUHIIUIIA
IEUCTBUA
Tparcdopmaropa.
Habmtonenue
AJIEKTPOMArHUTHOTO
pe3oHaHca. M3yuyenue
OCLIMJUIOIpPaMM
ANEKTPOMArHUTHBIX
kojebanuil. Pemenue
pacuéTHBIX 337124 C SIBHO
3aJlaHHOM U HESBHO
3a/IaHHON (pU3MUYECKOn
MOJIETIBIO C
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(dhopmyI o Teme
«DIeKTPOMAarHUTHBIE
KosnebaHus». Pemenue
KaueCTBEHHBIX 3a/ad,
TPEOYIOMUX TPUMEHEHUS
3HAHUM MO TeMe
«DNEKTPOMArHUTHBIC
kojebOanus». CpaBHEHUE




2.3

Mexannueckue 1
3JIEKTPOMArHUTHBIE

12

bu6mmoreka [{JOK
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MEXaHHUYCCKUX U
ANEKTPOMArHUTHBIX
kosieOanuii. O0bsICHEHHE
YCTPONCTBA U NIPUHIIUIIA
JEHUCTBUSI JIEKTPUUECKOTO
3BOHKA, TeHEpaTopa
MePEMEHHOTO TOKA, JIMHUI
JJIeKTponepeaay.
Ornpenenienne yciuoBuit
MIPUMEHUMOCTH MOJICIIN
HJI€aJIbHOTO
KOJIeOaTEeIbHOTO KOHTYpA.
AHanus ¥ OlleHKa
HOCIENCTBUMI
HCIIOIb30BaHUsA
pa3IMYHBIX CIOCOOOB
MIPOU3BOJICTBA
ANEKTPOIHEPTHH C
MO3UIINI YKOJIOTHICCKOM
0e30I1aCHOCTH;
MIpe/ICTaBICHHH O
paIoHaITbHOM
MIPUPOAOIONIE30BaHUH (B
MPOILIECCE MOATOTOBKU
COOOIIEHH, BBITOJTHEHUI
IPYIIOBBIX POEKTOB)

Habmonenue
o0Opa3oBaHUs U



https://m.edsoo.ru/7f41c97c

BOJIHBI

pacrpocTpaHeHHS
MOTICPEYHBIX U
MPOAOJIBHBIX BOJIH,
OTpaXeHUA U
MPEeIOMIICHUS,
uHTEepdEepeHIInn U
nudpaku
MEXaHUYECKUX BOJIH,
aKyCTUYECKOTO
pe30HaHca, CBA3U
T'POMKOCTH 3BYKa U
BBICOTHI TOHA C
aMIUIUTYI0M ¥ 4aCTOTOM
kojebanuii. M3yuenue
CBOICTB yNnbTpa3ByKa U
€ro NpUMEHEHUs.
Hccnenosanne cBONUCTB
AJIEKTPOMATrHUTHBIX BOJIH:
OTpaKeHHE,
MpeJIoMJICHNE,
nonsgpusanus, audpakuus,
uHTephEepeHIHs.
OO0HapyxeHue
MH(PAKPACHOTO U
yIBTpa(rOIETOBOTO
n3nydeHuil. CpaBHEeHHE
MEXaHUYCCKHX U
AJIEKTPOMATrHUTHBIX BOJTH.




Ornpezenienne yciuoBuit
MIPUMEHUMOCTH MOJENIN
TapMOHUYECKOU BOJIHBI.
Penrenne kauecTBEHHBIX
3a/1a4, TpeOyOIuX
MIPUMEHEHHUSI 3HAaHUM 110
TeMe «MexaHndeckue u
3JIEKTPOMArHUTHBIE
BOJIHBDY. [3ydeHue
MapaMeTPOB 3ByKOBOM
BOJIHBL. M3yueHue
pacnpocTpaHeHus
3BYKOBBIX BOJIH B
3aMKHYTOM IPOCTPAHCTBE.
OOmpsicHeHHE yCTpoiicTBa
Y MIPUHLIMUIIA JEHCTBUSA
MY3bIKaJIbHbIX
MHCTPYMEHTOB, pajapa,
paxuoNpUEMHUKA,
TEJIEBU30pa, AHTEHHBI,
tenepona, CBU-

neun. O0bsICHeHHE
YIBTPa3ByKOBOU
JTUAarHOCTUKHU B TEXHUKE U
MEIUIINHE.
Ucnons3zoBanmne IT-
TEXHOJIOTHH mpu paboTe ¢
JIOTIOTHUTEIbHBIMU




2.4

Onruka

25

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

HMCTOYHUKAMH
nH(pOpMaIMY TI0 TEME, X
KPUTHYECKUM aHAIIU3 U
OLIEHKA JIOCTOBEPHOCTH.
AHanus U olleHKa
MOCIIEAICTBHI IIyMOBOTO U
3NEKTPOMArHUTHOTO
3arps3HEHUs
OKpY>Karollel Cpelibl ¢
MO3ULHNA 3KOJIOTUYECKOMN
0€30I1aCHOCTH;
IIPEACTaBICHUH O
paloHaIbHOM
MIPUPOAOIOIL30BaHUH (B
MpolLecce MOArOTOBKU
COOOIIEeHH, BEITTOTHESHUN
IPYIIOBBIX POEKTOB)

HaOmroaeHre onTHIecKux
SIBJICHUH, IPOBEJICHUE
KOCBEHHBIX U3MEPEHUN,
HCCIIeJOBaHUS
3aBHCHUMOCTEH
(bU3UYECKUX BEJTUYHMH U
ONBITOB IO TPOBEPKE
MPEJI0KEHHON THITOTE3bI
MIpY U3YYECHUU SBJICHUI
MPEJIOMJIEHUSI CBETA HA
rpaHuLIe pa3ena IByX



https://m.edsoo.ru/7f41c97c

Cpel, PEeJIOMIIEHHs CBETa
B coOuparormieii u
pacceuBarOLIEn JIUH3aX,
BOJIHOBBIX CBOMCTB CBETA.
Habmonenue nomaHoro
BHYTPEHHETO OTPAXKEHUS,
W3y4yeHUE MOJEIIN
ceeroBoza. [lonyuenue
M300paKeHUS B CHCTEME
13 IJIOCKOI0 3epKaja U
JIMH3Bl, B CUCTEME U3 IBYX
muH3. KoHcTpynpoBanue
TEJIECKOIMNYECKUX CUCTEM.
N3yuenue nonsipuzanuu
CBETa, OTPAXKEHHOTO OT
MIOBEPXHOCTHU
JURJIEKTPUKA, U3yUYEHUE
UHTEpPEepeHIN
Ja3€pHOT0 U3ITYyYEHUS Ha
nByx mensax. [looyuenue
CIIEKTPA U3JIy4EHUs
CBETOJMO0/1a IIPH ITOMOIIH
TUPPaKIUOHHON
pewérku. Pemenue
PacYETHBIX 3a7]a4 C IBHO
3aJJaHHOU U HESIBHO
3a/IaHHON (pr3MUYecKOn
MOJIETIBIO C




HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
dhopmyi o Teme
«OnTukay. Pemenne
KauecTBEHHBIX 3a/a4,
TpeOyIOMIMX TPUMEHEHUS
3HAHUM MO TeMe
«Onrtukay. [loctpoenue n
pacuér n300paxeHui,
CO3/1aBa€MbIX TUIOCKUM
3€pPKaJIOM, TOHKOU
muH30u. Onpenenenue
YCIOBUIM MPUMEHUMOCTH
MO/IETT TOHKOM JINH3BL;
IpaHull IPUMEHUMOCTH
F€OMETPUUYECKON ONTHUKH.
OObsicHeHue
0COOEHHOCTEH
MPOTEKAHUS ONTUYECKUX
SIBJICHUI:
uHTepEpEeHINH,

T paKIuy, TUCTIEPCUH,
MIOJIHOTO BHYTPEHHETO
otpaxkeHus. OObsICHEHUE
YCTPOMCTBA U MMPUHLINATIA
JIEUCTBUS OYKOB, JIYIIHI,
TIEPUCKOTIA,
(dboTtoanmapara,




MHUKPOCKOTIA,
MIPOEKIIMOHHOTO amIapara,
TG PaKITUOHHON
PEIETKH, BOJIOKOHHOM
ontuku. OObsICHEHHE
IIPOCBETIICHHSI ONTUKH.
Pabota B rpynmnax npu
00CYyKJIEHH BOIIPOCOB
MEXIIPEIMETHOTO
xapakrtepa (Harpumep, 1o
TeMe «CBETOBBIC SIBJICHUS
B IIPUPOJIEN)

Hroro no pasneny

70

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBel CTO

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

IIpoBenenne KOCBEHHBIX
W3MEPEHUN UMITYJIbCa U
SHEPTUU PEIATUBUCTCKUX
yactull (1o ¢poTtorpadusim
TPEKOB 3apsSIKEHHBIX
YacTHIl B MArHUTHOM
nosie). AHanu3 u
ornucaHue PU3NIECKUX
SIBJICHUH C
HCIIOJIb30BaHUEM
MOCTYJIATOB CIEIIMATbHON
TE€OPUU OTHOCUTEILHOCTH.
OObsicHeHHEe TPUHIINIIA



https://m.edsoo.ru/7f41c97c

JEHCTBHUSI CITyTHUKOBBIX
IIPUEMHUKOB,
YCKOPHUTEJIEH 3apsyKEHHBIX
YacTHUIL

Uroro no pazneny

Paszgea 4. KBAHTOBAS ®PU3UKA

5

KopnyckynsipHo-

4.1
BOJIHOBOI Jlyaliu3m

11

bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c

[IpoBenenne KOCBEHHBIX
U3MEPEHUH,
HCCIIEIOBaHUS
3aBUCUMOCTEN MEXKITY
(bu3nIecKuMH
BEJIMUMHAMU TPU
W3YYCHHUHU SBIICHUS
dhoTodrddekra.
Onpenenenue
aOCOJIIOTHBIX U
OTHOCHUTEIBHBIX
IIOIPEIIHOCTEN
M3MepeHull PU3NYeCKuX
Benu4rH. O1eHKa rpaHuI]
norpemHsocTei. Pemenue
pacy€THBIX 3a/1a4 C SIBHO
3a/IaHHOU U HESABHO
3aIaHHON (pr3MUYecKO
MO/JIETIBIO C
WCTIOIB30BAaHUEM
OCHOBHBIX 3aKOHOB U



https://m.edsoo.ru/7f41c97c

dhopmy o Teme
«KBaHTOBBIE SABIECHUA.
Pemenue kauecTBEHHBIX
3a/1a4, TpeOyOIuX
MIPUMEHEHUSI 3HAHUI 110
TeMe «KBaHTOBBIE
sBiieHus». OnpeneneHue
YCJIOBHM IPUMEHUMOCTH
KBAaHTOBOM MOJEJH CBETA.
AHanm3 KBaHTOBBIX
IIPOLIECCOB C
KCIIOIb30BAHUEM
ypaBHEHUs DWHINTEHA
s poToddpdekra,
MIPUHIIUIIA COOTHOIICHU M
HEOIPEIEIEHHOCTH
I'eitzenOepra.
OObsicHeHHEe TPUHIINIIA
JICUCTBUSA CIIEKTPOMETPA,
(dboTodemMenTa,
¢dboTonaTurKa,
TYHHEJIBHOTO
MHKPOCKOIIA, COTHEUHOU
Oarapeu, CBeTOANO/A.
UcnonszoBanme IT-
TEXHOJIOTHH mpu padboTe ¢
JOTIOTHATETLHBIMHU
HWCTOYHUKAMHU




nH(pOpMaIMY TIO TEME, X
KPUTHYECKUM aHAIIU3 U
OLIEHKA JJOCTOBEPHOCTH

4.2

duzuka aroma

bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c

OnpeneneHue IJIUHBI
BOJIHBI JIA3EpHOTO
n3nyuenus. Habmonenue
JIMHENYATBIX CIIEKTPOB.
HccnenoBanue cnekrpa
pa3peKeHHOTO
aTOMapHOT0 BOAOPO/A U
M3MEpEeHUE MOCTOSHHOMN
Pun6epra. Usyuyenue
YCTPOMCTBA U ICUCTBUS
CYETYMKA MOHU3UPYIOIIUX
yactul. OnpeneneHue
YCJIOBHM PUMEHUMOCTH
MOJIETIU aToMa
Pesepdopna. O6bsicHeHne
MPUHIKIIA JEHCTBUS
CIIEKTPOCKOIA, JIa3epa,
KBaHTOBOI'O KOMIIBIOTEPA.
AHanm3 KBaHTOBBIX
MIPOLIECCOB Ha OCHOBE
MIEPBOTO U BTOPOTO
roctysaTtoB bopa

4.3

duznka aTOMHOTO
sApa u

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

[IpoBenenue n3MepeHuii
paanoakTUBHOTO (PoHA ¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

3JIEMEHTaPHBIX
YaCTHLL

HCII0JIb30BaHUEM
JO3UMETpa U
HCCIIEIOBaHUE TPEKOB
yacTull (110 TOTOBBIM
tdotorpadusam). Uzyuenune
MOTJIOLIEHUS OeTa-4acTull
ATIOMUHHEM.
Ornpenenienne yciuoBuit
MIPUMEHUMOCTH MOJIENIN
aTOMHOTO siipa. AHanu3 u
OIMCAHUE ATAEPHBIX
peaKkuuii ¢
WCIOJIb30BaHUEM TOHATUH
MaccoBO€ YHCIIO U 3apsif
s7Ipa, SHEPTUS CBS3U AIpa,
3aKOHOB COXPaHECHHUS
3apsijia, MaccoBOIrO YKcCiia
Y DHEPTHUH B SIIEPHBIX
peaxkuusx, 3aKkoHa
PaaAMoOaKTUBHOIO pachaja.
OObsicHeHHEe TPUHIINTIA
JENCTBUS T03UMETPA,
kamepsl Bunbcona,
SIEPHOTO PEAKTOPA,
TEPMOSZIEPHOTO peaKkTopa,
aTOMHOU OOMOHI,
MarHuTHOPE30HAHCHOU
Tomorpadun. AHAIU3 U




OIIEHKA BIUSHUS
PaIMOaKTUBHOCTH Ha
YKUBbBIE OpPraHU3MBI, a
TaKXe MOCICACTBHI
pa3BUTHSA SIECPHOU
SHEPTETUKH C TIO3UIUH
9KOJIOTHYECKOMN
0€30I1aCHOCTH;
IIPEACTaBICHUH O
palroHaIbHOM
MIPUPOAONOJIBL30BaHUN (B
MPOIIECCe MOATOTOBKHU
COOOIIEHUH, BBIITOJTHCHHS
TPYIIOBBIX POEKTOB)

Uroro no pazneny 22

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OneMeHThI
5.1 aCTPOHOMHUU U 6
acTpo(U3UKH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

HaoOmronenune 38€31HOT0O
Heba HEBOOPYKEHHBIM
IJ1a30M C HCIOJIL30BaHHEM
KOMITBIOTEPHBIX
TIPUJIOKEHUN 11
oTpeeNeHus TTOI0KEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapusi 1
SIPKHAE 3BE3MBI.



https://m.edsoo.ru/7f41c97c

HaOmrofenue B TeeCKOI
JlyHsl, miaxer,
TYMaHHOCTEMN U 3BE3AHBIX
CKOILICHHH. Y4JacTue B
JIMCKYCCUU O POJIU
aCTPOHOMUH B
COBPEMEHHOU KapTUHE
MHpa, B IPAKTUYECKON
JIESITEILHOCTH YEJI0BEKa U
JaTbHEHIIIEM
HAYYHOTEXHUYECKOM
pa3sutuu. [logroroeka
COOOIIIEHHI 0 METOAAX
MOJTYYEHUSI HAyYHbIX
ACTPOHOMHUYECKUX
3HaHUH, OTKPBITUSX B
COBPEMEHHOMN
ACTPOHOMMUHU.
[Ipumenenue
OCHOBOIOJIArafoIux
ACTPOHOMUYECKUX
MOHSITHUM, 3aKOHOB U
TEOPUH IS aHAJIU3a U
00BsICHEHUS (PUBNIECKUX
MPOLECCOB,
MPOUCXOASIINX B 3BE3/AX,
B 3BE3HBIX CHCTEMaX, B
MEKTaJIaKTUYECKOM cpenie,




IBIDKEHUSA HEOECHBIX TEJl,
3BOIIOIHU 3BE3T U
Bcenennon

Hroro no pazneny

6

Pasznen 6. PUSUUYECKUI

dusnueckuii
6.1
MPAKTUKYM

Hroro no pazneny

INPAKTUKYM

10

10

10

[IpoBeneHne KOCBEHHbBIX
U3MEPEHUH,
HCCIEN0BAHUI
3aBUCUMOCTEN
(hU3HYECKUX BEIIMYMH,
MIPOBEPKA MPEITI0KEHHBIX
runote3 (BeIoop u3 pador,
OTHMCAaHHBIX B
TEMaTHYECKHX pa3jenax
«Y4YEeHUYECKU I
IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI,
MIPaKTUKYM»)

Pa3nesn 7. OBOBIIAIOIIEE TIOBTOPEHUE

CucremaTusanus u
00001IeHHE
71 MPEIMETHOTO
' COJIEPKAHNS U
OIIbITA

JIeATEIIbHOCTH,

15

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

VY4acTre B AMCKYCCHH O
ponu puzuku u
ACTPOHOMHH B PA3ITUIHBIX
chepax Beimonnenue
y4eOHBIX 3a7aHUH,

JEMOHCTPHUPYIOLINX



https://m.edsoo.ru/7f41c97c

pUOOPETEHHOTO
MIPU U3y4EHUH
Kypca ¢usuku 10 —
11 kiaccoB

OCBOEHHE OCHOBHBIX
NOHATHUH, PU3NIECKUX
BEJIMYHH U 3aKOHOB Kypca
¢usuku 10—11 xnaccos
JeSITeIbHOCTH YeJIOBEKa.
ITonroroska cooOeHu O
MecTe pu3ndecKon
KapTUHBI MUPA B PAIY
COBPEMEHHBIX
IIPEACTaBICHUH O

MIPUPOJIC.
Htoro no pazneny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO
YACOB I1O 170 10 16

I[TPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer KoHTpoabHbI
0 e padoTsl

IIpakTHYecku
e padoThbl

Jlara
H3y4YeHH
s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTesibHbIE

pecypchl

®dusmka — pyHAaMeHTalbHas HayKa O
npupoae.HaydHbiil MeTos o3HaHus U
METO/IBI HCCIIEIOBAHUS (PU3UICCKUX
SBJICHUN. DKCIIEPUMEHT U TEOPHS B
IIpoLecce MO3HAHUS TIPUPOABI.
HaGnronenue v 5KCIepUMEHT B
buzuke.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Crioco6b1 m3MepeHns HU3NIECKUX
BEIMYMH.AOCONIOTHAS U
OTHOCHUTEJIbHAs OTPEIIHOCTH
U3MepeHuil pusnueckux
BennurH.MoenupoBaHue B GU3MKe.
Posb 1 MecTo ¢uznku B
(GbopMHpPOBAHNN COBPEMEHHOU
Hay4YHON KapTHUHBI MUDA, B
MPAKTUYECKOHN JAESITETbHOCTH JIIOIeH
Mexannueckoe nBuxkenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MEXaHUYeCKOro ABmxeHus. [Ipsamas u
oOpaTHas 3a/1au MEXaHUKH

Paguyc-BekTOp MarepualbHON TOUKH,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€ro IPOEeKLHU Ha OCU KOOPAMHAT.
Tpaekropus. Ilepemenienue.
Cxkopoctb. UX npoexkuuu Ha ocu
KOOpJUHAT

https://m.edsoo.ru/ff0c3508

CrnosxeHue nepeMeleHuii u

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

) .
ckopocreit. Pemenne 3aaau.
PaBHOMEpPHOE ITPAMOJIMHENHOE
nBuxenne. HepaBHomepHoe
5 JIBUKEHHE. MTHOBEHHAs1 CKOPOCTb. Bu6mmoreka [JOK
VYckopenue. [IpsmonuneitHoe https://m.edso0.ru/ff0c3620
JBUKEHUE C ITOCTOSIHHBIM
YCKOPEHHUEM.
Pemienne TeKCTOBBIX 3a/1a4 MO TEME:
5 - N Bubnunoteka LIOK
SIMOJIMHEWHOE JBUKEHUE C
p g " https://m.edsoo.ru/ff0c372e
MOCTOSIHHBIM YCKOPEHHUEM.
I'paduyeckoe onmcanne Bu6mmorexa [JOK
8 PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/ff0c3620
JBUKEHHUSI C IOCTOSTHHOM CKOPOCTBIO U
C IOCTOSIHHBIM YCKOPEHHEM.
Pemenne rpaduaeckux 3amad 1Mo TeMe: Bubnunoteka LLOK
9 P
"MexaHn4ecKkoe IBIKeHne" . https://m.edsoo.ru/ff0c372e
10 [IpoBepounas padora Nel o Teme
"Mexanuyeckoe ABuxeHue"
1 CBoOogHOe masieHne. Y cKopeHne Bu6mmoreka [JOK

CBO6OI[HOFO naacCHus. 3aBUCHMOCTb

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

12

KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

Pemenne 3amau no reme: "CBobogHOE
naneHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

13

JIBukeHue Tena, OpOIIeHHOTO
TOPU30OHTAJIBHO 1 ITIOJ YI'JIOM K
TOPU30HTY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

14

Jlabopatopnast pabota Nel M3zyuenue
JBUKEHHS Tela, OPOIICHHOTO
TOPU30HTAJILHO"

15

Pemenue 3agau mo teme: "JIBukeHne
Tena, OPOIIEHHOTO MO/ YIJIOM K
TOPU30HTY."

16

17

18

[TpoBepounas pabota Ne2 o Teme:
"JIBMIKEHUE B TI0OJI€ TSDKECTH 3eMin’

KpuBonnHelHOE 1BUKEHHE.
JIBHKEHHUE 110 OKPYKHOCTH. YTJI0Bas U
JMHeNHasa ckopocTs. [lepuon n
yacTtota. LleHTpocTpeMuTeNbHOE U
IIOJIHOE YCKOPEHUE

JlaGopatopHnas paborta Ne2 "M3ydenue
JBUKEHMS TEJIA 110 OKPY>KHOCTH"

19

Pemenne 3amau nmo teme:
"KpuBonuneiinoe aBuxeHue."

bubnmoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

20

[ToBTropenue u 0000IIEHNE
tembl:"Kunemaruka". [loaroroska k
KOHTPOJILHOM paboTe.

21

22

[TpoBepounas padoralNe3 mo Teme
"Kunematuka"

ITepBbrIif 3akoH HproTOHA.
HuepunanbHble CUCTEMBI OTCUETA.
[Tpunuun otHocuTenbHOCTH ["anumes.
HeunepuuansHbie CUCTEMBI OTCUETA.
Cwuita. PaBHOIEHCTBYIOIIAS CHTIA.
Bropoii 3akon HeroTona.
Macca.B3zanmopencrtaue ten. Tperuit
3akoH HproTOHA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

23

24

25

[TpuHIMI CYyTIEPHIO3UIUH CHJI.
Pemenue 3aga4 Ha NpUMEHEHUE
3ak0oHOB HprOTOHA.

Pemenue 3agau Ha npuMeHeHue
3aK0HOB HpIOTOHA ABMKEHHUE T10
HaKJOHHOM INIOCKOCTH.

Pemienune 3ama4d Ha MMPUMCHCHUC
3aKOHOB Hp10TOHA ABHKEHHE
CBA3aHHBIX TCII.

Bubnnoteka LOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

26

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U
MHEPTHOMN MacChl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d
00

27

Cuna TsKeCTH M YCKOpEeHHe
¢BOOOIHOTO ITaIEHUSA

bu6mmoreka [OK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3be8

JIBm>xeHre HeOECHBIX TE U X
MCKYCCTBEHHBIX CITYyTHHKOB. [lepBas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

28
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnepa
29 Cuna ynpyrocrtu. 3akoH I'yka. Bec Bu6miorexa IIOK
Tena https://m.edsoo.ru/ff0c3e18
30 JlaboparopHas pabota Ne3
"N3mepeHue )KeCTKOCTH NPy KUHBI".
Cuna tpenus. [Ipupona u BUbI cui 5unvoTexa LOK
31 TpeH"I/ISI. JIBuKeHME B AKUJKOCTHU U rase hitps://m.edsoo.ru/f0c376
C Y4ETOM CHIIBI COITPOTUBIICHUS CPEbl
JlaGopatopHas pabota Ned
32 "U3mepenne ko UIeHTa TPECHHS
CKOJIb)KeHus."
33 Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena
34 Pemenne 3amau.
[ToBTOpenue n 06001IEeHE
35 tembl:" [Iluramuka'. IloaroroBka k
KOHTPOJIbHOM pabore.
36 [IpoBepounas pabota Ne4 o Teme
"Inaamuka"
37 AOCOFOTHO TBEPJIOE TEIIO. Bu6miorexa IIOK

HOCTyrIaTeJ'II)Hoe " BpallaTC€JIbHOC

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

JBU)KEHUE TBEPAOTO Tesia. MOMEHT
CHUJIbI OTHOCHUTEIIBHO OCH BPAILICHUS.
IIne4do cusl.

38

39

40

CrnoxeHune cuil, IPUJIOKEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Buael paBHOBecHs

JlaboparopHas pabota Ne5 "M3yuenue
paBHOBeECHs TeJa MO JHCTBUEM
HECKOJBKHUX ChI"

Pemenue 3amau o teme "CraTnka'.

41

42

43

44

[IpoBepounas paboraNe 5 o reme
"Cratuka TBEpI0TO Tena"

Hmnynbc MmaTepuanbHON TOUKH,
CUCTEMBI MaTepUabHbIX TOUEK. LleHTp
MacC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
Teopema o IBMKEHUHU LIEHTPa Macc
HMIyniec CUIIBI U U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPAaHEHUs
uMmInyibsca. PeakTuBHOE NBUKEHHE

Pemenue 3agau.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

45

46

MoMeHT nMIynbca MaTepHAIBHON
tTouku. [IpencraBienne o coxpaHeHnn
MOMEHTA UMITYJIbCA B [IECHTPAJIBHBIX
MOJISIX

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

PaGora cunbl Ha MaJIoM U Ha
KOHCYHOM HepeMeH_[eHI/II/I.

47 bubmuorexka [JOK
I'padmueckoe mpeacraBieHne padoThI https://m.edsoo.ru/ff0c4502
CHIIBL. MOIIHOCTD CHIIBI
48 Pemienue 3amau
Kuneruueckas sneprus. Teopema 00 bubmorexa IIOK
. https://m.edsoo.ru/ff0c461a
49 U3MEHCHUU KHHETUYECKON SHEPTUH
MaTEepUAIBHON TOUKHU
50 Pemenue 3amau
[ToTeHnManbHBIC U HETIOTECHITUATEHEIC
51 cunebl. [loTeHnManbpHas sHeprus. bubmorexa [IOK
https://m.edsoo.ru/ffOc461a
Bropas kocMuieckasi CKOpocTh
TpeTbs KOcMUYEcKasi CKOpocTh. CBS3b
pabOThI HEMTOTCHIIUATBHBIX CHII C
52 M3MEHEHUEM MEXAHUUYECKON DHEPTUH bubsmorexa IIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM dHepTuu
JlabopaTtopHnast pabota Ne6 "N3yuenue
53 3aKOHA COXPAHCHHS MEXaHHUYECKOH
sHepruun”
VIpyrue u Heynpyrue CTOJIKHOBEHHUS. Brbmotexa LIOK
. https://m.edsoo.ru/ff0c478c
54 VYpasuenue bepnyniau s uneanbHOU
KUTKOCTH
55 [TpoBepounas padoraNe5 o Teme

"3aKOHbBI COXpaHEHUsI B MEXaHHUKe"



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

Pa3BuTue npenacraBieHuid 0 npupoe
Ter10Thl. OCHOBHBIE ITOI0KEHUS

56 bu6mmoreka [JOK
MKT. duddysus. bpoynosckoe https://m.edsoo.ru/ff0c4dc2
JBUKECHUE
C 0
o TPOCHHUE rasc;? pPa3HbIX, )KUJIKUX U Bu6oTexa LIOK
TBEPAbIX Tueﬂ' APAKTEP ABIDKCHHA 1 https://m.edsoo.ru/ffOc4fde
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
M .
o " acca v pa3mMepbl Monelﬁm (aTomOB) Bu6voTexa LIOK
AOJ'II/I‘ICCTBO Beuecta. [locTostHHas hitps://m.edsoo.ru/ffocAfde
BOTaJIpO
bubmuoreka [JOK
59 Temneparypa. TemnoBoe paBHOBeCHE. https://m.edsoo.ru/ff0c511e
[lIkana [enbcust
60 Pemenue 3amau
61 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI
bu6mmoreka [JOK
62 VYpaBuenue Menneneesa-Knamneiipona. https://m.edsoo.ru/ff0c511e
Pemenue 3agaa
63 AbGcomoTHas Temneparypa. 3aKOH Bu6smoreka [OK
JlanbToHa https://m.edsoo.ru/ff0c511e
64 H3omporieccsl B UealbHOM Ia3e ¢ Bu6mmoreka [IOK
MMOCTOSTHHBIM KOJINYECTBOM BEIIIECTBA https://m.edsoo.ru/ff0c570e
I'paduueckoe npencrapneHue brbmiorexa [IOK
https://m.edsoo.ru/ff0c570e
65 M30IPOIIECCOB: U30TEPMA, U30XO0Pa,

n3zobapa



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

66

JlaboparopHuas pabotaNe 7
"DKcrnepuMeHTallbHas IPOBEPKA
3akoHa ['eii- JIroccaka"

67

OcHoBHoe ypaBHenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

68

69

70

71

Pemenue 3amau

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKOHM SHEpruen
NOCTYNATEIbHOr0 TEIJIOBOIO
JIBYOKCHUS €€ YaCTHIL

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu 1o TeMe "OcHosel MKT"

[IpoBepounas paboraNe6 o teme
"OcHoBsl MKT"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

72

TepmoanHaMuueckas cCUCTEMA.
3ananue BHEMIHUX ycioBuit st T /1
cucTeMbl. BHelllHre 1 BHYyTpEHHUE
napametpsl. [lapametpsr T/] cuctemsl
KaK CpelHHE 3HAUYCHUS BEIINUYH,
ONKMCHIBAOLINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

73

Hynesoe Hauano TepMOgUHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Monens naeansLHOrO ra3a B

bubmuoreka [JOK

74 TEpPMOJUHAMHUKE. Y CIIOBUS
pMO . https://m.edsoo.ru/ff0c5c36
MPUMEHUMOCTH 3TOU MOJIECNIN
VYpaBaenue MenaeneeBa-Knanelipona .
. bub6mmoreka [{OK
75 U BBIpa)KEHHE ]IS BHYTPCHHEH
P A yip https://m.edsoo.ru/ffOc5efc
SHEPruu
Bripaxkenue aJisi BHyTpeHHEU SHEprun
76 OJHOATOMHOTI'O HJICAJIBHOT'O Ta3a. Bu6nuorexa LIOK
KBasucrarnyeckue u HeCTaTUYSCKHE https://m.edsoo.ru/ff0c6230
MIPOLIECCHI
DneMeHTapHas pabora B
TepMOJAHaAMUKe. BeraucieHnue paboTsl Bu6Gnuorexa LIOK
77
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/ff0c600a
JIuarpaMme
Temnonepenayda kak cnocod 6
. bubanoreka [IOK
78 W3MCHCHUS BHYTPEHHEH dHepruu T
yIp p A https://m.edsoo.ru/ff0c5¢c36
CUCTEeMBI 0e3 coBepIleHus pPadoThI
79 KonBekiusi, TETI0MPOBOIHOCT, Bu6morexa LIOK
U3JIy4YEHHUE https://m.edso0.ru/ff0c5c36
KonunuectBo TemnoTel. TenmnoéMKOCTh
80 Tesa. Y IenpHas U MOJIsIpHas Bubmmoreka LIOK
TEIIOEMKOCTH BelllecTBa. Y AeJILHAS https://m.edsoo.ru/ffOc5efc
TEIJIOTa CTOPAaHUSI TOTIJINBA
Pacuér konuyecTBa TEMIOTHI IPU BuGmuorexa [JOK
81
Temionepeaye https://m.edso0.ru/ff0c6230
82 [TonsiTue 06 agnabaTHOM Ipoliecce. Bu6mnoreka LIOK

IlepBrIil 3aKOH TEPMOAMHAMUKH

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

83

KonudecTBo TemnoTe u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrUuun
T/ cucrtembl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

84

85

86

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpatumocTts
MPUPOHBIX MTPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX
marmuH. KITT

MakcumanbsHoe 3Hauenue KIT. I{uxn
Kapno

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

87

88

89

Pemenue 3amau

DKOJIOTUYECKHUE aCIEKThI
MCIIOJIb30BaHUS TEIUIOBBIX JBUTATENEH.
TeroBoe 3arpsi3HEHUE OKPYKarOIEH
cpensl

Pemenue 3amau

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

90

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 1o Teme "TepMouHaMuKa.
TerioBeie Mamneb"

91

92

[TpoBepounas padotaNe7 o Teme
"TepmonnHamuka. Temnossle
MAIIUHBI"

[TapooGpazoBaHue U KOHJEHCAIUS.

Hcnapenue u kureHue. Y aenbHas
TEII0Ta MapooOpPa30BaAHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6

93

94

HacpllieHHble 1 HEHACHIEHHBIE MTAPBI.
KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH | JIaBJICHUS HACHIIIICHHOTO
rapa oT TEMIIePATYpPhI, UX
HE3aBHCUMOCTh OT 00bEMa
HACBIIIEHHOT0 Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT 1aBJICHUS B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIIbHAS BIIAXKHOCTL. Perienue
3amaq

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

95

TBépnoe Teno. Kpucramumyeckue u
amop(HbIC Teaa. AHU30TPOIHUS
CBOMCTB KPHCTAJLIOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

96

97

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyO6numarusi.

Hedopmaruu TBEpIOTO TENA.
Pactsxenue u cxarue. CiBur.
Mopyns FOura. [Ipenen ynpyrux
nedopmaruii. TerioBoe pacmupenue
KUAKOCTEN U TBEPBIX TEIl.
AHTapMOHHM3M TEIUIOBBIX KOJieOaHUI
4acTHUL BENIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

98

[TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX
nepexoaax.YpaBHEHUE TEIUIOBOTO
OanaHca.



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c63b6

99

Pemenue 3amau

[ToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie sBnenus. JlaBiaenue mnos

100 VCKPUBIICHHON TOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca
O000111eHrE U CUCTEMATU3 AL

101 3HaHUU 1O TeMe "ArperaTHble
coctosHus BeniecTBa. Da3zoBbie
nepexomnr"

[IpoBepounas padora Ne8 o reme

102 "ArperaTtHble COCTOSIHHSI BEIIECTBA.
®dazoBble nepexoas”

OnexTpu3anus Tea U €€ IposBICHUS.

103 DnekTpuueckuii 3apsia. [[Ba Buna Bu6orexa LIOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/ffOc6bcc
JUAJIEKTPUKU U TTOITYIPOBOJHUKHI
DneMEeHTapHBIN AMEKTPUUECKUH 3apsi. G oK

104 3aK0H COXpaHEHUs AIEKTPUIECKOTO hgpgﬁﬁfgéggm IF10c6bce
3apsna

105 B3anmopencreue 3apsanoB. Toueynsle Bu6nuorexa [{OK
3apsiibl. 3akoH Kymona https://m.edsoo.ru/ffOc6ced

bubnunoreka [JOK

106 Pemterte 3ana https://m.edsog ru/ff0c6df2

107 Onekrpuueckoe nojie. Ero aelictsue Bu6imorexa LIOK
HA JICKTPUYECKUE 3aPSIbI https://m.edsoo.ru/ff0c6f00

108 Hanps>k€HHOCTB IEKTPUYECKOTO Bu6mmorexa [TOK

noss. [Ipo6usiit 3apsa. Jlunuu

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

HaIPSKEHHOCTH JIEKTPUYECKOTO
nossi. OJHOPOAHOE NEKTPUUECKOE

noJe
IMorennmaabHOCTE EuG oK

109 AIIEKTPOCTATUYECKOTO MOJIst. PasHOCTH H tI;Isz:I/I?r?f:clicsi)cI)_.[ru IF0CT126
MOTEHIIMAIIOB U HANPSKEHUE
[TorenunanbpHas SHEprus 3apsja B

110 ANEKTPOCTATUYECKOM IIOJIE. Bu6nuorexa LIOK
[ToTeHman 3J1eKTpOCTaTUYECKOTO https://m.edsoo.ru/ff0c72c0
1oJist
CBs13b HANPSHKEHHOCTHU TOJIS U G oK
AIEKTPOCTATHYECKOTO OIS

112 HpuHumn cyneprnosuiuu bubmmorexa [IOK
JJIEKTPUYECKUX TOJEN https://m.edso0.ru/ff0c7018

bubnnorexa [JOK

113 Penterme sajat https://m.edsocl)_.I ru/ff0c7126

114 ITone Toueunoro 3apsana. Ilone Bu6nuorexa [{OK
PaBHOMEPHO 3apsHKEHHON cdepsl https://m.edsoo.ru/ff0c72c0
ITose paBHOMEPHO 3apsIKEHHOTO IO

115 00béMy mrapa. [Tone paBHOMEpHO
3apsHKEHHONW OECKOHEUHOM MII0CKOCTH

116 [TpOBOTHUKY B AIEKTPOCTATUUECKOM
noJie. Y cioBHe paBHOBECHS 3apsi/I0B

117 JM3NeKTpUKY U OIYIIPOBOJHUKH B
ANEKTPOCTATUUECKOM I10JI€

118 Konnencarop. D1ekTpoéMKOCTh bubnmnoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJICHCATOPa. DIEKTPOEMKOCTb
IUIOCKOTO KOHJICHCATOPa

https://m.edsoo.ru/ff0c74f0

119 [TapaenpHOE COeTMHEHNE Bu6inorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/ff0c7838
120 [TocienoBarenbHOE COCTHHCHUE BuGmuorexa [JOK
KOHJICHCATOPOB https://m.edsoo.ru/ff0c7ae0
121 DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa
122 Pemenue 3amay
123 JIBr>KeHue 3apsiKEHHOW YaCTHUILIbI B
OJIHOPOJHOM JJICKTPUIECKOM TI0JIe
124 Pemenue 3amay
O06o001IeHNe U CUCTEMAaTH3als
125 3HaHUH N0 TeMe "DIeKTpruYecKoe
roje"
126 [TpoBepounas pabora Ne9 mo teme
"DnexkTpuueckoe mnosie"
Cuna toka. [IocTosSHHBIN TOK. Bt OK
127 VYcnoBus cyiiecTBOBaHUS h tlfpsj:lll;lr?f:(i%gru IF0CT 450
MIOCTOSTHHOTO JJICKTPHUYECKOTO TOKA
bu6mmoreka [JOK
128 Hcrtounuku Toka. Hanpspkenne u 31C https://m.e dsocI)_.[ru 1F10c7838
129 3akon OMa 11 y9acTKa IEeTH. Bu6imorexa LIOK
DIIEKTPUUECKOE COMPOTHUBIICHNE https://m.edsoo.ru/ff0c7ae0
3aBUCHUMOCTh COITPOTUBIICHHUS
130 OJIHOPOJIHOTO TIPOBOJTHHUKA OT €T0 Brbmotexa LIOK

JUTMHBI U TTOIIAAN OTIEPEYHOTO

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c74f0

CCUCHUA

yI[CJ'IBHOC COIMIPOTUBJICHHUE BEHICCTBA.

bu6mmoreka [JOK

13l Penrenue 3amau https://m.edsoo.ru/ff0c7838
132 [TocnenoBarenpHOE, TapaUIEIBLHOE, BuGmoreka [IOK
CMEILIaHHOE COECIMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/ffOc7ae0
133 Pemrenue 3amau.
Jlaboparopnas pabota Ne§8
134 "ITocnenoBarenbHOE U MapAILICIBHOE
COEIMHEHHUE TTPOBOJHUKOB"
Pacuér pa3zBeTBIEHHBIX
135 aNeKTpuYecKux 1enei. [Ipasuna
Kupxroda
136 Pemrenue 3amau
137 Pabota anekTprueckoro Toka. 3akoH
[xoyns —Jlenna
138 Penrenne 3amau
MOIIHOCTH IJAEKTPUUECKOTO TOKA.
139 TemnmoBas MOIIHOCTE, BhIACIIEMAas Ha
pe3ucrope
140 Pemenue 3amau
141 O/1C u BHyTpEeHHEE CONPOTUBIICHNE
HMCTOYHHMKA TOKA
142 3akon Oma I[J'Iil MOJHOU (3aMKHYTOM)
AIIEKTPUYECKON LIeTTH
143 JlaGopaTtopHnas pa6ota Ne9

"N3mepenune 3/1C u BHYTpeHHETO



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIPOTUBIICHUS UICTOYHHKA TOKA'".

144 Pemenue 3amau
145 MoIHOCTh UCTOYHUKA TOKA
146 KopoTtkoe 3aMbIkanne
147 Konnencarop B 11enu nocTOSSHHOTO
TOKa
148 Pemenue 3amay
149 Pemenue 3agau mo reme "IlocTOSHHBIN
AJIEKTPUYECKUM TOK"
150 Pemenue 3amgau no reme "IlocTostHHBIIM
ANEKTPUIECKUIN TOK"
151 Pemenue 3agay mo reme "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"
O00011eHNEe U CUCTEMATU3ALIS
152 3HaHu# 1o Teme "llocTosHHBIN
3JIEKTPUYECKUN TOK"
153 [TpoBepounas pabora Ne9 mo teme
"TTocTOSIHHBIN ANEKTpUYECKUI TOK"
DJeKTpruyecKasi IpOBOAUMOCTD EuG oK
154 Pa3IUYHBIX BELIECTB. DIIEKTPUUECKUI h tI;Isz:l/I;Ir?f:(ﬁ)(I)_.[ru /ff0c84ae
TOK B MeTayiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIHUTOB. 3aKOHBI
155 Dapanes wis bubnmoreka [JOK

IEKTpoIn3a. DJIEKTPUIECKHl TOK B
ra3ax. [Ima3zma.OnexTpuyeckuii TOK B

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

156

157

158

Bakyyme. BakyymHblie mpuOopsl

DJIEKTPUUYECKUI TOK B
nosynpoBogHuKax. I lomynpoBogHIKOB
bI€ PUOOPHI

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BOZHUKAIOIIUX B MIPYKUHE
1 PE3UHOBOM oOpasiie, OT UX
nedopmanun nin "HMzyuenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuit
0710K"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue koddduireHTa TpeHus
110 BEJIMYMHE YIII0BOro KoddpuuneHTa
3aBucumoctu Frp(N)" unu
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
KO3 PHULHEHTOM TpeHUs" UITN
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" i "KoHnctpynuposanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenune



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

YCTOMYHUBOCTHU TBEPAOTO TEIIA,
MMEIOLIETO IO ONOphI"

DuU3nYeCKui MPAKTUKYM 110 TEME
"HU3Mepenune uMitysbca Tesia mno
TopMo3HOMY iyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIITHOCTH CHITBI
160 Tarn" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue COXpaHeHUs
UMITyJIbCa TPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4eHne n30TEpMHUUECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOH

161 = maGoparopun)" wnu "NU3yueHne
M30XOPHOTO Tporiecca" uin
"N3yuenune nzobapHoro mporiecca"
i "lIpoBepka ypaBHEHUS
cocrosiHusA"

Pu3NYeCKuil TPAKTUKYM 110 TEME
162 "N3mepenue yaenbHou TemoéMKocTr”
nunu "HccnenoBanue mpoiecca

OCTBIBAHUA BeleCTBA" MU




"HccnenoBanue aquabaTHoOTro
npouecca" win "N3yuenue
B3aMIMOCBSI3U SHEPTUU
MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
Y TeMrepaTypbl KUTIEHUS )KUAKOCTEH"

163

164

165

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepenue yaenbHOM TemIOTh
raBieHus abaa" uwin "Usyuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIIN
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl TTapOB B
nomernienuun". 3mepenue

K03 pHIIIEeHTa TOBEPXHOCTHOTO
HaATSHKEHUS

Du3nUeCKu IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOr0 KOHEHCAaTopa B
SHEPTUIO U3TYyYEHHUs CBETOMOAA" WITH
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pazHoCcTH
NOTEHLNAJIOB (HaNPsKEHUs) IPU
MIOCJIE0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




166

167

168

169

"UccnemoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaeapHOro
COTNPOTHUBIICHHUS MPOBOJHUKOB" WIIN
"NccneqoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSDKCHUS JIJIs JTAMITbI
HakajauBaHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" i "Uccnenosanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
uin "CHsITHE BOJBT-aMIIEPHON
XapaKTepUCTUKHU auoaa"

PesepBHsiit ypok. O60011IeHNE U
CcHUCTEeMaTH3alus 3HAaHUH 110 TeMe
"Kunemaruka, Jlnnamuka, Ctatuka
TBep0ro Tena'

PesepBHsiit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpaHEHUs B MEXAHUKE"

Peseprubrit ypok. O6001eHNE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
teopun, Tepmonunamuka. Temnossle
MaIIUHbI, ArperaTHbIe COCTOSTHUS

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c8f6c

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc8f6c

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

BeuiecTBa. Pa3zoBble nepexoabl”

PesepBHbIil ypok. O0001ICHHE U
cUCTEMaTH3aIus 3HAHUH 110
170 TeMe: " DIIEKTPUIECKOe T0JIE.

Toku B pa3nuyHbIX cpenax’.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

170

11

18

Bubnnoteka LOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoka Koutpoabnbie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero H3yYeHHUs
padoThI padoThI pecypchl
B3auMopeiicTBuE NOCTOSHHBIX

1 MarHuTOB U MPOBOIHUKOB C 1 Bu6muorexa [IOK
TOKOM. MaraurHoe mnouie. https://m.edso0.ru/ff0c9778
I'mnote3a Ammepa
BexTop MarHuTHOM WHIYKITHH.

2 punumn cyneprosuimu 1 bubnunorexa LIOK
MarHuTHBIX nosnen. Jlunuun https://m.edsoo.ru/ff0c98fe
MarHUTHOW MHIYKIIUH

3 Cuna Amnepa, e€ HanpaBJICHHUE U 1 Bu6nuorexa LIOK
MOZYJIb https://m.edsoo.ru/ff0c98fe

4 Cuna Amnepa, e€ HanpaBJIEHHE U 1 Bu6muorexa [IOK
MOJYJIb https://m.edsoo.ru/ff0c9ac0

5 Pemenue TekcToOBBIX 3a1a4 Ha 1 Bu6muorexa [IOK
HaXO0XJIEHWE CUJIBI AMIIepa. https://m.edsoo.ru/ff0c9df4

5 Pemrenne rpaduueckux 3aaay Ha 1 Bu6muorexa [OK
Hax0XJeHHe cuiIbl AMmrepa https://m.edso0.ru/ff0c9778

7 [Tpumenenne 3akona Ammepa. 1 Bu6imorexa LIOK
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI https://m.edsoo.ru/ffOc98fe
Cuna JlopeHua, e€ HanpaBlIeHHUE U

8 MOAYJb. JIB>KEHME 3apsKEHHOU 1 Bubmiorexa HOK

YaCTHUIIbI B OTHOPOJHOM

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

MAarauTHOM IIOJIC.

9 Pemiennie TeKCTOBBIX 33724 Ha Bu6nmoreka LIOK
HaxoxaeHue cuiibl JlopeHiia. https://m.edsoo.ru/ff0c9ac0
10 Pemenue rpadudecknx 3agad Ha Bu6mnorexa LIOK
HaxoxaeHue cuiibl JIopeHa https://m.edsoo.ru/ff0c9df4
11 PaGora cuel JlopeHniia
12 Pemenue 3amay
JlabopaTtopHnas padora Nel mo
13 teme: «HalOroienne neicTBus
MarHUTHOTO TIOJISl Ha TOK
MarauTtHoe 1noJje B BEIECTBE.
14 deppoMarHeTUKH, rapa- u
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
15 deppomarneTrkos. [Ipumenenue
dbeppoMarHeTUKOB
16 Pemenue 3agad mo reme
"MarnutHoe nojue"
17 Pemenue 3agad mo reme
"MarunutHOe noje"
18 [Tpoepounas pabota Nel no Teme:
«MarHuTHoe mosue»
SIBneHne ANeKTpPOMAarHUTHOM
19|y, Torox exropa Pipsim sdsooulf0ca1s0
MarHUTHON WHIIYKIIUU
20 OC uHayKIAH bubmuoreka [JOK



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

https://m.edsoo.ru/ff0ca600

3aKOH AJIEKTPOMAarHUTHOU

21 nHaykuuu Papanes
29 BuxpeBoe ayekTpudeckoe mose. Bu6nnorexa LIOK
Toku Dyko https://m.edsoo.ru/ff0cab82
JlaGopaTtopnast paboraNe2 G oK
23 Msyuerne }IBHGHP{;I Y htPtIpsJ:I/P/Ir?feecll<821)(E.I ru/ff0cad58
AIEKTPOMArHUTHON UHIYKITUH'".
24 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOTHHKAX
25 Pemenue 3amau
26 [TpaBumo Jlenma
HNuayktuBHOCTH. Karymka
27 WHIYKTUBHOCTH B IICTIN
MTOCTOSTHHOT'O TOKa
08 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT
DHeprus MarHUTHOTO OIS
29 KaTYILIKH C TOKOM.
DNeKTpOMarHuTHOE TMoJe
30 Penrenne 3amau
O06o0mIeHrne U cucTeMaTH3aIus
31 3HAHUM 1O TeMe
"OnexkTpoauHamMuka"
39 [IpoBepounas pabota Ne2 no teme:

((SJ'ICKTpOMaFHI/ITHaSI HHAYKOHA»



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

Konebarensuas cucremMa.

bubmuoreka [JOK

33 CB00OOIHBIE KOJIEOAHUS.
A https://m.edsoo.ru/ff0ch820
lapmonnueckue KoneOaHus
Kunematnueckoe U JUHAMUYECKOE .
bub6mmoreka [{OK
34 OIMCAaHUE KOJIEOATEIBHBIX
N https://m.edsoo.ru/ffOch9c4
JIBAKEHUI
DHEPreTHIeCKOe OMUCAHUE.
BrIBoa IMHAMUYECKOTO OITMCAHUS .
. bu6mmoreka [{OK
35 rapMOHHUYECKUX KoJeOaHuN U3 ux
P https://m.edsoo.ru/ff0cbb86
SHEPreTHYECKOTO U
KWHEMATUYECKOr0 OIMUCAHUS
bubmuoreka [JOK
36 Pemenue 3amau.
a https://m.edsoo.ru/ffOchd34
37 Pemenue 3amau.
38 Ammuintyna u ¢aza konebaHui. Bubmmoreka LIOK
[Tepuon u yactoTa KoIeOaHHIA. https://m.edsoo.ru/ff0cc324
[Tepuoa manbx cBOOOAHBIX
39 Ko1e0aHnil MaTEMaTHYECKOTO
MmasiTHUKa. [lepron cBOOOIHBIX
KoJie0aHul MPY>KUHHOTO MasiTHUKA
3aryxaromue KoueoaHusl. 5 o
bubnuoreka [JOK
40 BrmyxaeHHbIe KOJIEOaHU.
YA https://m.edsoo.ru/ffOccab4
Pesonanc. ABroxosebanusl.
JlaGopaTtopHnast pabota No3
41 "OmnpeneneHne yCKOpeHus bubumoreka [IOK

CBOOOJTHOTO TaJIEHHUS MTPU TTOMOIIN

https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

HUTIHOTO MasTHUKA."

42 Pemenue 3amauy.
O00011IeHNE U CUCTEMATHU3ALHS
43 3HAHUU 110 TeMe "MexaHndecKkue
Konebanus"
44 CamocTosiTenpHas paboTa 1o Teme:
"Mexanngeckue Koyieodanus."
45 DIIeKTpOMarHUTHbIE KOJICOaHUsI.
KoneGaTenbHbIil KOHTYP
®opmyna Tomcona. Csi3b
aMIUTATY/IBI 3apsiia KOHACHCATOpa Bu6morexa LIOK
46 .
C aMIUIMTYJI0M CHJIBI TOKA B https://m.edsoo.ru/ff0ch820
K0JIe0aTEIbHOM KOHTYpE
bubmuoreka [JOK
47 Pemenue 3agau.
A https://m.edsoo.ru/ffOcb9c4
3aKoH COXpaHEHHsI SHEPTUU B .
bubnnoreka [IOK
48 HAIeaIbHOM KOoJIe0aTeIbHOM
a https://m.edsoo.ru/ff0cbb86
KOHTYpE
bu6mmoreka [JOK
49 Pemenue 3amau.
a https://m.edsoo.ru/ff0chd34
50 Pemenne 3amau.
3aryxaromue 3IeKTPOMarHUTHbIS .
bub6mmoreka [IOK
51 KoJiebaHus. BeIHYKIeHHbBIE
YA https://m.edsoo.ru/ff0cc324
AIIEKTPOMArHUTHBIC KOJIeOaHUs
59 IlepemenHsIit TOK. Pe3ncrop n

KOHACHCATOP B LECIIU IICPEMCHHOT'O



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa

53 Karyika HHIyKTHBHOCTH B I[N 1 Bu6muorexa [IOK
TIEPEMEHHOTO TOKa https://m.edsoo.ru/ff0cca54

54 3akoH OMa AJ1s1 2IEKTPUYECKON 1 BuGmuorexa IJOK
LENH NEPEMEHHOIO TOKA https://m.edsoo.ru/ffOcccOc
MonHOCTh IEPEMEHHOI0 TOKA.

55 AMIUIMTYIHOE U JeHCTBYIOIIEE 1 Bu6mnoreka LIOK
3HAUYCHUE CUJIbI TOKA U https://m.edsoo.ru/ffOccfe0
HATPSOKESHUS

56 Pe3oHaHC B JIEKTPUYECKOM HIETTH 1

57 Pemrenne 3agau 1

58 Pemenue 3amay 1

59 Pemrenue 3amau 1
WneansHblif TpanchopmaTop.

60 IIpownsBoacTBO, nepenaya u 1
noTpedieHne EeKTPUIECKON
SHEPTUU
DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE DIEKTPOIHEPTHH.

61 Kynbrypa ucrons3oBaHus 1
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN
KU3HU

62 Pemenue 3amau

63 Penrenne 3amau

64 O0o001IcHNEe U CHCTEMATH3aIINS



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

3HAHUI 110 TEME
"DNIEeKTPOMAarHUTHBIE KOJICOaHUSI.
[IepeMeHHBII AIEKTPUYECKUI

TOK.

[IpoBepounas padora Ne3 o reme

65 «DIIeKTPOMArHUTHBIC KOJIeOaHNsI.
IIepeMeHHBII AIEKTPUYECKUI TOK»
MexaHuueckre BOJIHBI.

66 XapaKTepUCTUKU MEXaHUIECKUX
BOJTH

67 CBoiicTBa MEXaHUYECKUX BOJIH

68 3ByK. XapaKTepUCTHKH 3BYKa
Wudpa3Byk u yabTpa3ByK.

69 [IlymoBoe 3arpsi3HEHHE
OKpY’KaroIen cpeibl

70 Pemenne 3amau.

71 CamocrosiTenbHas paboTa 1o Teme:
"MexaHn4ecKue BOJTHBI"
OJEeKTPOMarHUTHBIE BOJHBI.

72 N3myueHne 231eKTpOMarHuTHBIX
BOJIH
OHeprus AMEeKTPOMATHUTHBIX

73 BoJIH. CBolicTBa
AIIEKTPOMATHUTHBIX BOJH

72 [Ikana 31eKTpOMarHUTHBIX BOJTH.

IIpuMeHeHne 371eKTPOMarHuTHBIX




BOJIH B TCXHUKEC U 6BITy

[TpuHIUTIBI paTUOCBS3U U
TeneBuaeHus. Pagnonokamnusi.

75
DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaroIlEe cpebl

76 Pemenue 3amau

77 [IpoBepounas padora Ned4 o teme:
«INEKTPOMArHUTHHIE BOJIHBI

78 CserT. 3aKOH MPSMOJIUHENHOTO Bubmmoreka LIOK
pacrpocTpaHEHHs CBETA https://m.edsoo.ru/ff0cd350
Pemenue 3aga4u Ha npUMEHEHUE G oK

79 3aKOHA MPSIMOJIUHEHHOTO H gpgﬁ%ﬁ:&%g{m IF0cd4e0
pacupoCTpaHEHUsl CBETa

80 Ortpaxenue ceta. [lnockoe Bu6mnoreka LIOK
3epkaio. Cepuueckoe 3epKao. https://m.edsoo.ru/ff0cd7f6

bubnunoreka [JOK

81 Pemterre sana. https://m.edsocI)J.: ru/ff0cd67a
[Ipenominenue ceera.
AOCOTIOTHBIN U OTHOCUTENBHBIH

82 nokasatesnb npenomiienud. [lonHoe Bubmmoreka LIOK
BHYTPEHHEE OTPAKECHHUE. https://m.edsoo.ru/ffOcddle
IIpenenbHbIN yro MoaIHOro
BHYTPEHHETO OTPaKEHUS
Pemienue 3a1au Ha npUMEHEHUE EuG oK

83 saxonos orpaxer i g o0 rfOCd35D
MPEJIOMJIEHUS CBETA

84 Xon nyueil B npusme. Jucnepcust bubmuorexa [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd350

85

86

cBera. ClI0XHBII cocTaB 0eIoro
cBeta. IlBeT

JlaGopaTopHnas pabora Ne4
"IKCEePUMEHTAIBHOE U3MEPEHUE
MoKasaTelisi MpeJoMJIeHHs cTeka."

JInn3pel. ®OKyCHOE PacCTOSTHUE U
ONTHUYECKAs CUJIA JTUH3BI

https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6

87

[Toctpoenne nzobpaxxeHuii B
JMH3aX U UX CUCTEMaX.
VYBennueHue JIMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

88

89

90

91

Pemenue 3agau Ha mocTpoeHue
M300paXKEHU, MOJIy4aeMbIX C
IIOMOILBIO JINH3

Jlaboparopnas pabota Ne 5
"DKCcrepUMEHTAILHOE
OnpeAesieHue ONTUYECKON CUIIBbI U
(OKYCHOTO PaCCTOSIHHS
cobuparorei TuH35L."

Pemienue 3ama4d Ha MMOCTPOCHUC
H306pa)KeHHﬁ, MoJIy4a€MbIX C
IIOMOIIBIO JIMH3

I'ma3 kak onTuyeckas cucTteMa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

92

93

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I FeOMeTqueCKOﬁ
OIITUKHN

[IpoBepounas pabotaNe 5 o Teme



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

94

((FCOMeTpI/I‘ICCKaSI OIITHKa»

CkopocTb cBeTa U METO/IbI €€
usMmepenus. Jucnepcus ceera.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

95

KorepeHTHbIE HCTOUHUKH.
VYcoBust HaOIIOICHUS
MaKCHMYyMOB U
mMuHuMyMoB.IIpumenenue
uHTEephEepEHITUN.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

96

Hudpaxius
ceera./ludpaknunonHas penérka.
YciioBue HAOMOICHUS TJIABHBIX
MaKCHUMYMOB.

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

97

JlabopaTtopHnast pabota Ne7
"N3MepeHue IMHbI CBETOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

98

99

100

[TonepeyHOCTH CBETOBBIX BOJIH.
ITonmapuzanus ceera
JlaboparopHas pabota Ne7
"HaOnronenue narepdepeHuu,
TUGPaKIUH U TTOJSIPU3alU cBeTa"

CBETOBBIC SABJICHUS B IPUPOIE

101

102

O000111eHNEe U CUCTEMATU3ALIS
3HaHui 1o TeMe "BosHoBas
ornruka"

[IpoBepounas padotaNe 6 o Teme
«BomHoBas onTuka»



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILIBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXAHUKU. 3aKOHBI

bubmuoreka [JOK

103 ANEKTPOIUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

104 [TocTynatel cnenuanbHOM TEOPUN Bu6mnorexa LIOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cfad2
[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeobpazoBanus

105 JlopeHua. ¥YcnoBue NpUUYUHHOCTH. Bu6mmorexa LIOK
OTHOCUTEIHHOCTD https://m.edsoo.ru/ffOcfc68
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI

106 OHeprust ¥ UMITYJIbC bubmuoreka [JOK
PEISATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/ff0cf862
CBs13b MaccChl ¢ SHEPTUEH U EuG oK

107 MMITYJIbCOM PEISITUBUCTCKON h gpgﬁ%ﬁ:&%{iu If10cfad?
YaCTHULbl. DHEPTUs MOKOS
PaBHOBECHOE TEMIIOBOE
U3JIy4eHHE. 3aKOH CMEIIEeHHUS

108 Buna. I'unoreza M. I1nanka o bubmoreka [IOK

https://m.edsoo.ru/ffOcfc68

kBaHTax. @OTOHBI. DHEPrUs 1
UMITYJIbC (OTOHA

109 ®oroaddext. OnbiTe A. T Bu6moreka LIOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/ffOcfel6
VYpaBHeHnue DiHIITeHA 17151

110 dororddekra. "KpacHas rpanuma” bubumoreka [IOK

dboTtorpdexra

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

111

112

Pemenue 3amau.

Jasnenne ceera. Onbrtel I1. H.
JleOeneBa. BonHoBEIE CBOIiCTBA
yactul.Bonnsl ne bpoia. nnna
BOJIHBI J1¢ bpoilid u pazmepbl
00J1aCTH JIOKAJIU3auU
JBIDKYIICHCS 4aCTUIIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

113

114

115

KopnyckynsgpHo-BOJIHOBOI
Jyaau3Mm

Judpakius 3JeKTpOHOB Ha
kpuctamax.Crnenuduka
U3MEPEHUI B MUKPOMUDE.
CootHomeHus

HeonpeaenénHocrel [elizendepra.

Pemenue 3amau

116

117

118

119

Pemenue 3agau

[ToBTOpeHue u 0600IIEHHE 10
temaMm: "OcHoBbl CTO",
"KopmyckyJsspHO-BOITHOBON
Tyanu3m"

ITpoepounas pabota Ne 7 mo
teme: "OcHoBel CTO",
"KopmyckyisipHO-BOITHOBOMN
nyanuzm"

OIIBITEI IO UCCIIEIOBAHUIO
cTpoeHus aroma. [Inanerapnas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a

120

Mojieb atoma Pesepdopaa

ITocrynatel bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

121

Buast ciektpoB. CriekTp ypoBHE#
SHEPruM aTomMa BOJOpo/ia

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

122

123

JlaGopaTopHas pabota Ne§
"Habiro1eHuE CILIOIIHOTO U
JTUHEH4YaToro crekrpa'

CroHnTaHHoOE U BBIHYXXJICHHOC
H3JTYy4YCHUC CBCTA. Hasep

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

124

Hyxnonnas mozens saapa
['eiizenbepra-MBanenko. 3apsa u
MaccoBOe 4ucio sapa. M3oTomnsl.
PagunoakTuBHOCTH

125

3aKOH paiM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3nydeHus. Biusnaue
paZlOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlo3umerpus

126

127

DHeprus CBS3U HYKJIOHOB B SI/IpE.
Snepubie cunbl. Jledekt Macch
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [Ipobaembr
YIIPABJISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMUECKNE aCIIEKTHI
Pa3BUTHSA AIEPHON SHEPIETUKN

Pemenue 3amau.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

128

129

130

131

[IpoBepounas padora Ne8 o Teme:
«®Pu3nKa aTOMHOTO S71pa »

Metoael peructpauuu u
MCCIJICJOBAHMSI DJIEMEHTAPHBIX
yactull. OyHJaMEHTAIIbHbIE
B3auMOJeHCTBUA. bapuoHsl,
ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas Mozenb
anpoHoB. PuU3KKa 3a MpeneramMmu
CrangaptHoit Mmoaenu. TémHas
MaTepus U TEMHAsI SHEPTUsl.
EnuHCTBO (DM3NYecKoil KapTHHBI
Mupa.

Oransl pa3BUTHS aCTPOHOMHUHU.
3HaueHUe aCTPOHOMUM.
[TpruMeHMMOCTb 3aKOHOB (PU3HUKH
JUIsL 0OOBbSICHEHUSI IPUPO/IBI
KOCMHUYECKHX 00BEKTOB. MeTo bl
aCTPOHOMHUYECKUX UCCIEIOBAHMI

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PAAHOTENECKOIIbI,
BHeaTMoc(epHasi acTpOHOMHUS.
Bup 3sé3nnoro neda. Co3sesnus,
SAPKHEC SBéSJII)I, IIaHETBI, UX
BUANMOC IBUKXCHHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

132

ConHeyHas cucTeMa. COJ'IHI_Ie.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

CosiHeYHasi aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE311. 3BE3/bI, MX OCHOBHBIC
XapakTepucTuku. [luarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

https://m.edsoo.ru/ff0d1356

133

134

135

136

3Be3/bI II1aBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
crpoenue 3B&311. COBpeMEHHBIE
MPEJICTABICHHS O TIPOUCX0XKICHUN
u sBosroruu ComHIa U 3BE31.
DTaIbl )KU3HU 3BE3]1

Mnineunsii [Iyte — Hama
INanaktyka. TUIBI ranaKkTUK.
YUeEpHble IBIPHI B spax ralaKkTHK.
Bcenennas. Paciuvpenue
Bcenennoii. 3akon Xab60ma.
Teopus bonbmoro B3peIBa.
PenukroBoe nuznydyenue

MacmrabHasi CTpyKTypa
Bcenennoii. MeraramakTuka.
Hepeménnsie mpoOieMbl
aCTPOHOMUU

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnegoBanue nepeMeHHOro
TOKa Y€pe3 MOCIIEN0BATENBHO
COEIMHEHHBIE KOHIEHCATOP,



https://m.edsoo.ru/ff0d1356

KaTyILIKY U pe3ucTop’ uin
"UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIENIN
MEPEMEHHOTO TOKa"

137

138

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue nokazaresns
MIPEJIOMJICHUS CTEKJIa" WIH
"ITonrydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U
JTUH3BL"

139

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MPUMEpPE KUIKUX
muH3)" unu "U3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroIIMX JINH3"

140

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue qudpakumw,
UHTEp(EPEHIINH U MOJIIPU3ALUU
ceera"

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"OnpeneneHne UMITYJIbCa U
SHEPIUH PEIATUBUCTCKUX YACTHULL




(mo ¢oTtorpacdusim TpeKoB
3apsHKEHHBIX YaCTUI] B MATHUTHOM
mosne)"

142

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepenue nocrossHHoM I lnanka
Ha OCHOBE HCCJIEI0BaHUs
dororddekra” wm
"HccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOZIOPOJIA U U3MEPEHUE
nocTostHHOM Punbepra”

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢oHa C UCTIOBL30BAaHUEM
nosumertpa" uinm "M3ydenue
HOTJIOIEHUs OeTa-4acTHI]
aIIOMUHUEM"

145

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaOnaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCTIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN AJIs OTIpeAeTICHUs
MOJIOKEHHU HEOECHBIX 00BEKTOB




Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3usi CeBepHOro Mnostymapms
U sIpKue 3BE31b1" WiIn
"Habnronenus B Teneckor JIyHsl,
MJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOIUICHHI"

146

147

O00011IcHNE U CHCTEMATHU3AIINS
3Hanuil. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

O0001IeHNEe U cCHCTEMATH3AINS
3HaHuil. Posb U MecTo QU3HUKH U
aACTPOHOMHH B COBPEMEHHOM
HAYYHOI KapTHHE MUpa

148

149

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoit reopun
B (hOpMUPOBAHUH MIPEICTABICHHIMA
0 (pusmveckoi KapTHHE MUPA,
MeCTO (PU3HUECKOIN KapTUHBI MUpa
B 00IIIEM psITy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUHN O IPUPOJIE
O0o001IcHNE U CHCTEMATH3aIINS
3HaHui mo reMme "Kunemarnka"

150

O00011eHNe U CUCTEMATU3ALIS




3ganni o reme "Kunemaruka"

151 O000111eHrE U CUCTEMATU3 AL
3HaHu# 110 Teme "Jlunamuka"

O00011IeHNE U CUCTEMATHU3ALHS
152 3gaHui 1o teme "CraTtuka
TBEpAOro Tena"

O00011IeHNE U CUCTEMATHU3AIHS
153 3HAHUI 110 TeEME "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

O000I11IeHNE U CUCTEMATU3AIUS
3gaHu# 110 Teme "OCHOBEI
154

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O000I11IeHNE U CUCTEMATU3AIUS
155 3HaHMUU 110 TeMe "TepMoauHaMHKa.
TerioBrie Mamneb"

O06o0011eHNEe U cUCTeMaTU3aIHs
156 3HaHMUN 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. Pa3oBble

nepexonnl”

O00011eHNEe U CUCTEMATU3ALMS
157 3HaHUM 1O TeMe "DIeKTpUuIecKoe
nose"

O00011eHNEe U CUCTEMATU3ALIS
158 3Hanuil mo teMe "TlocToAHHBIN

3JIEKTPUYECKAN TOK"




O00011eHUE U CUCTEMATU3 AL

159 3HaHui o teme "Toku B
pa3Iu4HbIX cpenax”
O000111eHNE U cCUCTEMATU3ALMS

160 3HAHMUH 10 Teme "MarautHoe
mosie"
PesepBHbIil ypok. O0001ICHHE U

161 CUCTEMAaTH3aIMs 3HAHWUH 110 TeMe bubmmorexa [IOK
Y ———— https://m.edsoo.ru/ff0d1784
PesepBHblil ypok. O6o01IEeHNE U bu6morexa IIOK

162 cUCTEMATH3AalUA 3HAHUH 110 TEME https://m.edso0.1u/ff0d1784
"MexaHndeckue KoiacoOanus"
PesepsHblii ypok. O6001eHre U Bubmorexa [IOK

163 CHUCTEMATH3AIM 3HAHUH 110 TEME https://m.eds00.ru/ff0d1784
"DreKTpoMarHuTHbIE KosieOaHus"
Peseprubiit ypok. O600111eHIE U Bu6nuoreka [JOK

164 CHCTEMAaTH3aIUs 3HaHUHN 110 TEME https://m.edsoo.ru/ff0d1784
"MexaHH4eCKHe U
AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBHblii ypok. O60061eHrE U Bubnmorexa IIOK

165 CUCTEMATH3AIMS 3HAHUH 110 TEME hittps://m.edso0.ru/ff0d1784
"Ontuka"
PesepBHblil ypok. O6001IeHNE U brbsmorexa IOK

166 cUCTEMATHU3aIHA 3HAHUH 10 TEME https://m.edso0.ru/ff0d1784

"OcHoBsl CTO"



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

PesepBHeiit ypok. O600IICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

167 . . 1
KopmyckynspHo-BOIHOBOM
Jyanusm"
PesepBHblii ypok. O60061eHrE U Bubamorexa IIOK
. https://m.edsoo.ru/ff0d1784
168 cUCTEMATH3aLMs 3HAHUH 110 TEME 1
"du3uka aroma"
PesepBHeIit ypok. O600IICHHE 1 Bu6miorexa [OK
169 cUCTEeMaTU3alys 3HaHUH 110 TEME 1 https://m.edsoo.ru/ff0d1784
"®du3uka aTOMHOIO sapa 1
3JIEMEHTAPHBIX YaCTHUII"
PesepBHblii ypok. O6001IeHE U bu6mmorexa IIOK
. https://m.edsoo.ru/ff0d1784
170 cUCTEMAaTH3alUsA 3HAHUH 110 TEME 1
"DnemMeHTHl acTpopu3UKu"
BIIEE KOJIMUECTBO YACOB I1
OBII] O CTBO CO O 170 93

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






