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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢pu3nke Ha ypoBHE CpeaHero o0Iiero o0pa3oBaHus pazpaboTaHa Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTrpaMMBI,
npeacraBieHHpix B PI'OC COO, a takxke ¢ yuérom (demepanbHO pabodeil mporpamMmbl
BocriuTanus 1 Konnenuuu npenopaBanust yuyeOHoro npeaMera «Pu3ukay B 00pa3oBaTeIbHBIX
opranm3aiusx Poccuiickoit  ®enepanuu, peaau3ylONMX OCHOBHBIE  00pa3oBaTENIbHBIC
POTrPaMMBI.

[IporpamMa 10 (¢u3uke ompenenseTr o00s3aTelnbHOE IPEIMETHOE  COJEpKaHHe,
YCTAHABJIMBAET PEKOMEHJIYEMYIO TOCJIEOBATEIbHOCTh H3YUYEHHUS TEM U Pa3/eloB y4yeOHOTO
npeaMeTa ¢ ya€ToM MEeXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOT 0 Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuatomuxcs. [Iporpamma o gusuke naér npeacraBieHUe O MENsIX,
coJepKaHuu, oO1Iel cTpaTeruu oO0y4eHus, BOCIUTAHUS U Pa3BUTUS 00YYaIOLINXCS CPEICTBAMU
yuebHoro npenmMeta «Pu3nka» Ha yriyOJaéHHOM ypOBHE.

Wzydenne kypca ¢u3MKH yriayOJE€HHOTO YpPOBHS TIO3BOJISIET peau30BaTh 3a/adyu
npoQeCCHOHATIBHON OPHEHTAIMM, HAlpPaBICHO HA CO3/IaHUE YCJIOBHM Ul MPOSBIEHHS CBOMX
UHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXXIbIM OOYy4aroIIMMCs, KOTOpbIE
HEOOXOMUMBI Ui  TPOJNOJDKEHUsT OOpa3oBaHMs B OpraHM3alnusax MpodhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIICIUAIEHOCTSIM.

B mporpamme mo QusMke ONpenessioTcs IUIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3UKU Ha yPOBHE CPEHETO 00IEr0 00pa30BaHMsl: INYHOCTHBIE, METAlIPEIMETHBIE, IPEAMETHBIE
(Ha yriy0néHHoM ypoBHe). HaydHO-MeTO10JI0THUeCKO OCHOBOM UIsl pa3paboTKu TpeOoBaHUN K
JUYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ysbTaTaM OOy4aroIMUXCs, OCBOHMBILIUX
nporpamMmy mo (pu3ukKe Ha ypoOBHE CpPEeAHETO OOIero oOpa3oBaHUs Ha YIIIyOJEHHOM YpPOBHE,
SBIISICTCSA CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o (hu3MKe BKIIIOYAET:

IUTaHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (pU3HKH Ha yriayOJIEHHOM YPOBHE, B TOM YHUCIIE
IpeMETHBIEC PE3YJIbTAThI IO TO/1aM O0YUYEHHS;

coJepkaHue yueOHoro npeamera «Pusuka» mo rogam o0ydeHUs..

[IporpamMa 1o Qu3MKe MMEeT HPUMEPHBIM XapakTep M MOXET ObIThb HCIOJIb30BAaHA
YUUTENSAMHU (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOYUX MPOTpamMM.

[Iporpamma 10 (¢u3MKEe HE CKOBBIBACT TBOPYECKYI0 WHUIMATHBY YYUTENEeH U
IPEJOCTABIAET BO3MOXKHOCTH JUISl PEIN3ALUU  PA3IUYHBIX METOAMYECKMX MOJIXOAOB K
IPEenoIaBaHuIo0 (PU3UKK Ha YIIyOJEHHOM YPOBHE IIPH YCIOBUU COXPAHEHUS 00s3aTEIbHOM YacTH
coJiepKaHus Kypca.

dusmka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHMH 00 OKpPY>KaroLIeM MHpE.
[IxombHBIA Kypc (UBUKH — CHCTEMOOOpAa3yIOIMA I €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEMETOB, TOCKOJIBKY (PU3HMUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
npuMeHeHne (DU3UYECKUX 3HAHWM OIMPEACNIUIO0 XapakTep M OypHOE pa3BUTHE Pa3sHOOOPAa3HBIX
TEXHOJIOTUH B cdepe SHEepPreTHKH, TPaHCIOPTa, OCBOEHHMS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIal B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00ydaromierocsi, B popMUpOBaHUE YMEHUN
IPUMEHATh HayYHbII METOJI IO3HAHUS NPH BBIIOJHEHUU MU y4EOHBIX MCCIIEIOBAHUM.



B ocHOBY Kypca ¢pu3NKK Ha ypOBHE CpPEIHETO OOIIero oopa3oBaHUs MOJIOKEH PSIT UICH,
KOTOPBbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEN KypC SBISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuajl U3 BCeX pa3zesioB (PM3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUY C HEMl MaTepuall Kypca GU3NKH 00beIMHEH BOKPYT
¢usuueckux Teopuil. Bexymum B Kypce sBisercs (OpPMHpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanys mpeanoyiaraeT UCMoIb30BaHNE T'YMaHUTapHOTO
noTeHIMana (GU3NYECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOLIECTBA, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIeMaMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc usuku yriyoaEHHOTO ypOBHS MPEANIOaracT
3HaKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMUECKUX MPUIIOKEHUIN H3YyUYEeHHBIX
Teopuii W 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCS HAa YpOBHE OOIIMX TNPEACTaBICHUN H
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJOTHH.

Hoea 3Konocuszayuu peannsyercs TIOCPEICTBOM BBEACHUS DJEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHU po0IeM pallMOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTUUECKOM Oe30MacHOCTH.

OcBoeHue copepKaHus MPOTrpaMMbl MO (PU3HUKE JOIKHO OBITh MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeITEeIbHOCTHOTO noaxoza. /s ¢pusuku peanuzanus 3TUX IPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUM CAaMOCTOSTEIIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeicTByromero Qaxropa
yuebHoro nporiecca. s yriny6aéHHOTo ypoBHS — 3TO CUCTEMA CAMOCTOSITEILHOTO YIEHHYECKOTO
9KCIIEPUMEHTA, BKJIIOYAIONIETO (PPOHTANBHBIE YYEHUYECKHUE ONBITHI MpPU H3YyYEHHUH HOBOIO
MaTtepuaa, 1abopaTopHbie paboThl U pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI JBa criocoda
peanu3anuu (prU3NIECcKOro MpakTUKyMa. B nmepBoM ciryyae mpakTHKYM MPOBOAMTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 mocie NepBOro U BTOPOTO MOJYTOUH B KaXKIOM U3 3TUX KiIaccoB. Bropoit
crmoco0 — ATO WHTErpamus padoT MpakTUKymMa B CHUCTEMY JIaOOpaTOpPHBIX PabOT, KOTOPHIE
MPOBOJIATCS B TIpoliecce m3ydeHwsi paszzgena (tembl). [Ipu 3ToM mox paboTamMu TpakTHKyMa
NIOHUMAETCS CaMOCTOATEIbHOE HCCIENIOBaHME, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY
CBEPHYTOT0, 0000IIEHHOTO BUAA O€3 MOIIaroBOM HHCTPYKIIHH.

B mporpamme no ¢usuke cucremMa yueHHMYECKOTO SKCIEPUMEHTA, TAOOPATOPHBIX padoT U
MpaKTUKyMa MPeJCTaBlIeHa eIUHBIM NepeuHeM. BriOop TeMaTHKu JUIsl 3TUX BUJOB YUYEHUUYECKHX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAaMH 0Opa3oBaTEIbHOIO Mpoliecca UCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IUTAHWPOBAHUS UM OCHAIIeHUs KaOuHetra ¢usuku. [Ipu 3TOM
oOecrieunBaeTcs OBJaJieHHE OOYYalOIIMMUCA YMEHHMSIMH TNPOBOIUTH MpPSIMbIE M KOCBEHHbBIE
U3MEpEHUs], UCCIICOBAHMS 3aBHUCUMOCTEN (M3UYECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHNE yaenseTcsl pelIeHHI0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7]ad IMPUOPUTETOM SIBISIOTCS 3a/laydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKoil MOAENbIO, IO3BOJISAIONINE PUMEHSATH U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJTHOTO paslena Kypca, TaK U MHTETpUpys NMPUMEHEHUE 3HAHUU M3 pasHbIX pasznenoB. /s
Ka4eCTBEHHBIX 3a/lad TNPUOPUTETOM SIBISIIOTCS  3alaHusl Ha OOBsSCHEHME/TIpeICcCKa3aHue
MpPOTEeKaHUsl (HU3MYECKUX SIBJICHUH M MPOIECCOB B OKPYXKAIOIICH >KU3HU, TPEOYIOIIHe BHIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTHPOBAHHOTO XapaKTepa.



B cootrBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuaqIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHMs JIOJDKEH H3ydaThCsl B YCIOBHSIX NIpeAMETHOro kabuHera. B kaOunere
(bU3UKN TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAaHUE TSI BHITOTHEHUS YKA3aHHBIX
B MporpaMMe Mo (PU3HKE YYEHUUYECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pYI0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH W O0ECHEUMBACT MOCTAHOBKY IEPEUYMCIICHHBIX B IMPOrpaMMe 10
(GU3MKe KIFOYEBHIX JAEMOHCTPALWN JJIsl HMCCICIOBAHUS W3y4aeMbIX SIBICHHMH W TIPOIIECCOB,
IMIUPUUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpYZOBaHUE IJIsi YUYEHHUECKUX MPAKTHUECKUX paboT (GopMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreyuBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
obOyvaronuxcsi. TeMaTrnueckre KOMILUIEKTHI JIa0OpaTOpHOTO OOOpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE U POBBIX JJAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3ydeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(dbopMHpOBaHHE UHTEPECA U CTPEMIICHHUST O0YUAIOMIMXCS K HAYYHOMY U3YYCHHUIO MPHPOIBI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (HOpPMHUpPOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

(GopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4CHHUsS OCHOB CTPOCHHS
MaTepuH U (pyHAaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

dbopMupoBaHUE YMEHUU OOBSCHATH SBJICHHS C WCIOJIB30BaHWEM (U3UUYECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE MPEICTABICHHUA O POJIM (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBCHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHii;

pa3BUTHE TIPEACTaBICHUMH O BO3MOXHBIX cepax Oyaymeid mnpodeccHoHanbHOMI
NeSITETIbHOCTH, CBSI3aHHBIX C (DU3UKOHM, MOATOTOBKA K JalbHEHIIEeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIONIMX 3agad B Ipolecce
U3y4eHUs Kypca (GU3UKU Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHuUs:

npuoOpeTEeHNEe CHCTEMBbl 3HAaHMK 00 OO0mUX (QHU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAHMHAMUKY, KBAHTOBYIO (DH3HKY U
AIIEMEHTHI aCTPOPHU3UKU;

¢dopMHpOBaHHE YMEHUI NPUMEHATHh TEOPETHUECKUE 3HAHUS ST O0BSICHEHUS (PU3NIECKUX
SIBIICHUW B TIPUPOJIC U JIJIsl IPUHSATHUS MPAKTHYCCKUX PEIICHUI B TIOBCEAHEBHOM KU3HH,

OCBOCHHE CIIOCOOOB pPEIICHUS PA3IMYHBIX 3a/1a4 C SBHO 3aJJaHHOW (U3UYECKON MOJIEIBIO,
3a1a4, TOJPA3yMEBAIOIIUX CaMOCTOATENbHOE cO37aHue (U3NYECKON MOJAENH, aJeKBaTHOM
YCIIOBHSM 33J]aud, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKMX OCHOB W TPHHIMUIIOB JIEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMHU CAaMOCTOSITEJIBHOIO IUIAHUPOBAHHS M MPOBEACHUS (DU3NUECKUX
HKCIIEPUMEHTOB, aHAJIM3a W WHTEpPIpeTaluu WHPOpPMALUU, ONpPEACICHHUS JOCTOBEPHOCTH
MOJTYYCHHOTO Pe3ysIbTara;

CO3/IaHUE YCJIOBUU ISl Pa3BUTHUS YMEHHH MPOEKTHO-UCCIEIOBATEIBLCKON, TBOPUYECKOM
NeSITeTbHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCHOHATBHON IS TENHbHOCTH, CBI3aHHON ¢ (PU3UKOH.

B cootBercTBum ¢ TpedoBanusiMu @PI'OC COO yrinyOonéHHbIN ypOBEHb H3yYeHHS y4eOHOTO
npeamera «PuU3nMKa» Ha ypoBHE cpelHero odriero o0pa3oBaHusi BEIOMpPAETCS 00Y4arOUIUMHUCH,
IUIAHUPYIOIIMMHU  TIPOJIOJDKEHUE OOpa3oBaHMsl MO CIEUUATIbHOCTAM (PHU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢usuku (yriyOnaéHHbIN ypoBEHb) HAa YPOBHE CpeIHEro 0011ero oopa3oBaHus
otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heneno), B 11 kmacce — 170 gacos (5
YacoB B HEJIEIIO).

[Ipenmaraemeplii B mporpaMMme 1o (pu3uKe nmepeueHb Ja00PaTOPHBIX M MPAKTHIECKUX PabOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JAEJaeT BBHIOOp IMPOBEJCHUs JaOOpaTOPHBIX paboT |
OTIBITOB C YU4&TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCSL.

[IpomexyTouHass aTTecTallds Ha YpPOBHE OCHOBHOTIO OOMIEro 0OOpa30BaHUs MPOBOIUTCS B
COOTBETCTBUM ¢ mosiokeHHeM «O (opmax, NepUOJUYHOCTH M TOPSJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U TNPOMEKYTOYHOM  arrecTaluy  OOydyarolmuxcsi 1O  OCHOBHBIM
obmieoOpazoBarenbbiM  nporpammam [BOY  COII Ne358 MockoBckoro paiioHa CaHKT-
[TerepOypra



COJEPKAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. HayuHblil MeTO MO3HAHUS MPUPOABI.

Odusnka — (yHAaMeHTaNbHAs Hayka o mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHUS (PU3UIECKUX SBICHUI.

DKCHepUMEHT U Teopus B Mpolecce Mo3HaHusl npupoasl. Habmonenue u skcriepuMeHT B
dusuke.

Cnioco6bl u3mMepeHus: GU3NYECKUX BEIMYMH (aHAJIOTOBBIE U IM(POBBIE W3MEPUTEIHLHBIE
puOOPbI, KOMITBIOTEPHBIC JATYUKOBEIC CUCTEMBI).

[TorpenmHoCcTH M3MepeHUH (HU3NIECKUX BETUYHH (a0COIOTHAS M OTHOCUTEIIbHAS).

MonenupoBanue (QU3NUIECKUX SBICHUA W MPOIECCOB (MaTepHalbHas TOYKA, aOCOIIOTHO
TBEPJIOE TEJIO, UACATbHAS KUAKOCTh, UACATBHBIN I'a3, TOYCUHBbIN 3apsn). [ unmore3a. dusnyeckuii
3aKOH, TPAaHULIbI €r0 TpuMeHUMOCTH. Dusnyeckas Teopus.

Pons m mecto ¢u3uku B (GOpMHUpPOBAHWU COBPEMEHHOM HAYyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaol, npaKmuKym.

W3mepenue cuiibl TOKa U HAaPsHKEHUS B LEMH TOCTOSIHHOTO TOKA IMPH MOMOIIHN aHATIOTOBBIX
U U (POBBIX U3MEPUTEIBLHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nsmepenus GpuznyeckKux
BEJIMYMH TIPU ITOMOIIY KOMITBIOTEPHBIX JaTUYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBMxeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4M MEXaHUKH.

Panunyc-BekTOop MaTepHalbHOW TOYKH, €r0 MPOEKIMH HAa OCHU CHUCTEMbl KOOPAMHAT.
Tpaekropus.

[Tepemenienue, ckopocTh (CpeAHsii CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KoopAuHAT. Clo)KeHUe MepeMeleHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepUaTbHONU TOUYKU OT BPEMEHH U UX TpauKu.

CBobogHOe masieHne. Y CKOpeHrne cBOOOIHOTO NaieHus. [[BrkeHne Tena, OpOIeHHOTO MO/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHSI MaTepUalibHOM TOYKH OT
BpEMEHU U UX rpaduKH.

KpuBonunelinoe nBuxeHue. J[BUkeHne MaTeprUaIbHOW TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. Ilepwon m yacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMabHOE),
KacaresibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHuyeckue YCTpPONHCTBA M TEXHOJOTHYECKHE MPOLECCHhl: CHUAOMETpP, ABMKEHHE
CHApSIJIOB, IIETIHBIE, IeCTePEHYATHIC U PEMEHHBIE Tepeaadn, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETA, MIUTFOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTUK JIBHKECHHUS.

CrocoObl HCCIIEIOBAaHUS IBUKEHUI.

Nnmoctpanus npeAebHOTo Mepexo/ia U U3MEpEeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanKe MBIKEHHH C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmonenue nprxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIyKTOPE.



CpaBHeHME TIyTEH, TPAEKTOPH, CKOPOCTEN IBHXKEHUSI OJTHOIO M TOTO K€ Tela B Pa3HbIX
CHUCTEMaX OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUS MTHOBEHHOW CKOPOCTH.

W3mepenne yCKopeHus IpH MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUYKEHUH IO HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUYKEHHUH.

N3mepenune yckopeHusi cCBOOOIHOTO MaeHHs (PEKOMEHI0BaHO MCIIOIb30BaHUE ITUPPOBOH
nabopaTopun).

W3ydenune nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEA.

N3yuyenne nBuxKeHMs Tela MO OKPYKHOCTH C IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH TMepHoja OOpalleHHs KOHHMYECKOro MasTHHKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepsbiit 3akoH HeroToHa. MHEpHManbHble CUCTEMBI OTCUETA. IIpUHIIMIT OTHOCUTENBHOCTH
["anunes. HeunepuuanabHble cCTEMbI OTCUETa (OMpeieIeHUEe, TPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu CHil.

Bropoii 3akon HeroToHa 114 MaTepuaibHOM TOYKH.

Tperunii 3akoH HbproTOHA [17151 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIICHTHOCTh I'PABUTALIMOHHON M MHEPTHOM MACCHI.

Cuna TspKeCTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TajaeHHsi OT BBICOTHI HaJ
MOBEPXHOCTHIO IUJIAHETHI U OT reorpaduyeckoil mupoThl. JIBH>keHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYILETrocs ¢ yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUs CKOJNBXKEHHUS M CHUJAa TPEHUS IIOKOS.
Koadduiment tpenus. Cuna conpoTUBIEHUS NpU ABMKCHUU Tella B JKMJIKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKECHMSI.

Hasnenue. ['mapocrarnueckoe napinenne. Cuiia Apxumena.

TexHuueckue yCTpOHCTBA M TEXHOJIOIMUECKHE IIPOLECCHl: TMOAIIUIHUKH, IBUKECHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmionenue 1BH>KEHUS Tell B MHEPLUAIbHBIX U HEMHEPIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX LMIMHIPOB WIM WIIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICUCTBYIOIIECH MPUIOKEHHBIX K TNy CUJI C MPOU3BEICHUEM MacChl Tea
Ha €ro YCKOPEHHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOBHUKAIOIIKUX B PE3YJITATE B3aUMOICHCTBHUSA TEI.

H3mepenne mace 1o B3auMoOICVCTBHUIO.

HesecomocTs.

Bec Tena mpu yCKOpEHHOM MOABEME U TTAJICHUH.

[lenTpob6exHbIE MEXaHU3MBI.

CpaBHeHHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

W3mepenne paBHOCHCTBYIOIIEH CHUIT TP IBUKEHUN OpYyCKa MO HAKIOHHOH MJIO0CKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHHM IBUXKEHHS Opycka MO HaKIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIu.

N3ydeHre ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuil O6JI0K.



N3mepenne ko3¢ duimeHTa TpeHus 1Mo BeTUYMHE YIIIOBOT0 KO3 HUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue nABWXeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEpEeMEHHBIM
K03(ppHULIMEHTOM TpEeHHUS.

N3yueHune ABMKEHUS Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. IlocTynarenbHoe U BpallaTesbHOE JBHKEHUE TBEPIOTO Tena.
MoMEeHT cuilbl OTHOCHUTENBHO OcH BpamieHus. [lnedo cunbl. CinoskeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBeCUs TBEPIAOTO TeJA.

VYcroitunBoe, HeYCTOMYHMBOE, O€3pa3InuyHOE PaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, pemeéryaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeECHS.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue yciioBUl paBHOBECHs TBEPIOTO T, UMEIOLIETO OCh BPALLICHMUS.

KoHcTpyrnpoBanue KpOHIITEHMHOB U PaCUY€T CUJI YIPYTOCTH.

N3yueHne yCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOILETO TUIOMAAb OIOPBL.

Tema 4. 3akonsl coxpanenus 6 mexanuxe.

NMnynsc MarepuanbHOM TOYKH, CUCTEMBI MaTepHaIbHBIX TO4YeK. LleHTp Macc cucTteMsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTPa Macc.

WMiynbe cuiibl 1 UI3MEHEHHME UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT wuMIynbca MartepuanibHOM TOUKU. [IpencraBieHue O COXpaHEHUHM MOMEHTa
MMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

Pabora cuibpl Ha MalloM UM Ha KOHEYHOM mnepemelieHud. ['paduueckoe mpencraBieHue
pabOThI CHITBI.

MOIIHOCTE CUJIBL.

Kunernueckass sHeprus marepuaibHOW TOUkH. Teopema 00 W3MEHEHHMHM KHHETHYECKOH
SHEPIUMHY MaTepUATIbHON TOUYKH.

[loTrenumaneHple U HenmoTeHUUMaNbHblEe cuibl. IloTeHnnanpHas 3Heprus. IloreHunanbHas
SHEpPrus ynpyro aepopMupoBaHHOUN MpyxuHbl. [loTeHnnanbHast SHEPrusl Teaa B OAHOPOJHOM
rpaBUTAllMOHHOM Mose. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOH SHEpruy CHCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPTIHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

VYpaBHenue bepHymu s MACaTbHOM JKUIKOCTH KaK CIEJICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL: JIBM)KEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

H3Mepenne MOIHOCTH CUJIBI.

W3MeHeHune sHepruu Teja Mpu COBEPILIEHUU PadOTHI.

B3anMHble npeBpaleHuss KHHETUYECKOW U TOTEHIIUAIbHOM YHEPTUN IIPU ACHCTBUU HA TEJIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruy Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

N3mepenne ummyiabsca Teiaa o TOpMO3HOMY ITYTH.

N3mepenue CUITbI TATH, CKOPOCTH MOJIEITH SJIEKTPOMOOUIIS M MOIITHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHMSI UMITYJIbCA TEIa C UMITYJIbCOM CHUIIBI.

HccnenoBanue coxpaHeHUs UMITYJIbCA IPU YIPYTOM B3aHUMOJICHCTBHUHU.

W3mepeHre KNHEeTUYECKON SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MTOTEHIINAIBHON SHEPTUN TIPYKUHBI C pA0OTON CHUITBI TPCHHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPU JBUKEHUU TeJa M0 HAKIIOHHOW TIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi pu3MKa 1 TEPMOIUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHbBIE MOJIOXKEHUS MOJEKyJIApHO-kKMHeTHYecko Teopun (MKT), ux onsiTHOE
obocHnoBanue. Jluddysusa. bpoyHoBckoe nBmkeHHE. XapakTep IBWIKEHUS M B3aUMOJCHCTBUS
YacTHUII BellecTBa. MoOJe CTPOCHHS Ta30B, KHUAKOCTEH U TBEPIBIX Tl U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE O9THUX Mojeleid. Macca u pasmepsl Mosiekyn (aromoB). KommdecTBo
BenectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoOwsl €€ u3Mmepenwms. Illkama Temmeparyp
Ilenbcus.

Mopaeinpb uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH: YAaCTHUIIbI Fa3a JBUKYTCS
XA0TUYECKHU U HE B3aUMOJEICTBYIOT JPYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHEe MenzaeneeBa—Kmaneiipona. AOcomtoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon [lanbrona. M3ompoueccel B HI€albHOM TIa3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHe HU30MPOIIECCOB: N30TEPMA,
U30Xx0pa, u3obapa.

CB43b MEXy JaBJICHUEM U CPEAHEN KHUHETUYECKOM IHEPTUEN MOCTYATEIbHOTO TETIOBOTO
JBUKEHUS MOJIEKYJT MJI€aIbHOTO ra3a (OCHOBHOE YPABHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
UJCaTbHOTO Ta3a).

CBs3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHei
KMHETHYECKOM HEpruel MoCTyNaTeIbHOTO TEIUIOBOIO JBUKEHHUS €€ YaCTHULL.

TexHuueckue yCTPOHCTBA M TEXHOJIOTUYECKHE TIPOLECCHI: TEPMOMETp, OapoMerp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHNS YaCTUL] BELIECTBA.

Mopens OpOYHOBCKOTO JIBHIKEHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus KuaKocTen.

Mogens onbiTa llTepHa.

[Iputsi>keHrEe MOJIEKYIL.

Mopenu KpUCTaIUIMYECKUX PEETOK.

Habmtonenue u nccriegoBaHue U30MpoIEecCoB.

Yuenuueckuii 3kcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

HccnenoBanue nporecca yCTaHOBIICHUS TEIIOBOTO PaBHOBECHS TPU TEINIOOOMEHE MEXKIY
ropstieil ¥ X0JIOJHON BOJOM.

N3ydenne wn30TepMHUECKOro Imporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IUPPOBOH
nabopaTopun).

N3y4enne n30xopHOro npouecca.

N3ydenune nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUs] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.



Tepmomunamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBHUH JIJIs1 TEPMOMHAMUYECKOM
cucteMbl. BHenHue u BHyTpeHHHe napameTpsl. [lapaMeTpbl TEpMOJIMHAMUYECKON CUCTEMBI Kak
CpeIHME 3HAYEHUS BEJTMYHMH, ONKUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano repmogunamMuku. CaMONpPOU3BOJIbHAS PEaKcallys TEPMOIMHAMHYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb wuaealbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMa YypaBHEHUI: YypaBHEHUE
MenneneeBa—Kianeiipona U BbIpaK€HHE IJIsl BHYTPEHHEW 3HEPrUu. Y CIOBUS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalUs YacTUll, BBICOKHME TeMmmeparypbl. Beipaxxenue aiis
BHYTPEHHEHN SHEPTUU OJHOATOMHOTO UAECAIBHOTO ra3a.

KBa3ucratuueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancinenne paboTsl 1o rpaduky mnporecca Ha
pV-ouarpamme.

Tennonepenaya kak cmoco0 W3MEHEHHUST BHYTPEHHEH HHEPTHMH TEPMOIAMHAMUYECKON
cucTtembl 06e3 coBepieHus paboTel. KOHBEKIINS, TEIIOMPOBOIHOCTD, U3TyUEHHE.

KomuuectBo TemnoTel. TemmoéMKOCTh Tena. YIelnbHas W MOJSIpHAs TEIIOEMKOCTH
BEIlECTBA. YpaBHeHHE Maiiepa. YaenbHas Teliora cropanus tomimsa. Pacué€r kosmuecTtBa
TEIJIOTHI TIpH Terutonepenaye. [lorstue o6 aguadbaTHOM MpoIiecce.

[lepBb1it 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KonndyecTBo TemIoTh 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUHA TEPMOJIUHAMUYECKON CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [l PAaBHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOAMT €IMHCTBEHHas ajuadara.
AOGcomoTHas TeMIieparypa.

BTopoii 3aK0H TEpMOJMHAMMKH I HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOKHO IEepeaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oosiee Harperomy O0e3 kommencanuu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Ipunnuns! geiictBus TernoBsix MamuH. KIT/.

MakcumansHoe 3nauenue KII. [{ukn Kapno.

DKOJIOTHUECKUE aCNEeKThl UCIIOJIb30BAHMS TEIUIOBBIX JABUTarenel. TernoBoe 3arps3HeHue
OKPYKaIOIIEeH Cpeabl.

TexHU4eCKUE yCTPOMCTBA U TEXHOJOTUYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOIO HAacoca,
yTUIU3alus OMOOPraHUYECKOro TOTUIMBA JJI BHIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPH a1uadaTUYeCKOM PacIIupEHUH.

BosaymiHoe orauso.

CpaBHEHHE yNIEBbHBIX TEINTIOEMKOCTEN BEIIIECTB.

CriocoObl UI3MEHEHHS BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTo mpoiiecca.

KommnbrorepHbie MOJEIH TEIIOBBIX JIBUTATENEH.

Yuenuueckuii 3kcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3mepenue yneabHON TEIUNIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

W3yueHue B3aMMOCBS3M IHEPIrUM MEKMOJIEKYJIIPHOIO B3aUMOJCHCTBUS U TEMIIEpaTypbl
KUIICHUS )KUKOCTEH.

Tema 3. Acpezammnsvie cocmosanusn eeujecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcauus. lVcmapeHne M KHUIEHUE. YenbHas TeIuloTa
napooOpa3oBaHUs.



Hacpliennsle ¥ HeHachllleHHble mapbl. KadyecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACBIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTENbHAS BIaKHOCTD.

TBépnoe Teno. Kpuctammmyueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[MnaBnenue u KpucTauM3aIus. Y qeibHas TerioTa miasieHus. CyonuManus.

Hedopmaruu tBEpHoro Tema. Pactsokenune u cxarue. Cnsur. Moayne HOnra. Ilpenen
ynpyrux aedopmanuii.

TemnnoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tell, 00BEMHOE M JTMHEWHOE paCIIUpEHHE.
AHTapMOHHM3M TETIJIOBBIX KOJI€OAHUH YaCTHII BEIIECTBA KaK MPUUYKHA TEIUIOBOTO PACIIUPEHHUS T
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue 3Hepruu B (ha30BbIX Mepexoiax.

YpaBHEHHE TEIUIOBOTO OaslaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxXHOCTHOTO HaTsHKeHHS. KanwmispHbie
saBJeHUA. [aBlieHre MO UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH. @opmyrna Jlamiaca.

TexHu4eckue yCTpOMCTBA UM TEXHOJOTUYECKHUE TMPOLECChl: KUIAKUE KPUCTAIUIbL,
COBPEMEHHBIE MaTEpUAJIbI.

Hemoncmpayuu.

TemnnoBoe pacmmupeHue.

CBoiicTBa HaCHILLIEHHBIX MTAPOB.

Kunenune. Kunenne npu noHM>XEHHOM JIaBJICHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMM IJIEHKAMMU.

CmauuBanue.

Kanwnsipasle sABneHus .

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

UccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habmionenue mansix nedopmarui.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3yueHne 3akOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yenpHON TeIIOTHI TIJIaBJICHHS JIbJA.

N3ydeHne CBOMCTB HACBILEHHBIX I1apOB.

H3mepenne abCOMOTHOM BIIaXXHOCTH BO3/yXa U OI[EHKA MacChl IapoB B IOMEILLECHHUH.

N3mepenue ko3 uieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanune 3aBUCHMOCTH JehOpMaIiii PE3NHOBOTO 00pasia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBICHUA. DIEKTpUUeCKUi 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3apsia0B. [I[pOBOTHUKHN, TUAJIEKTPUKH U MOJIYITPOBOJHUKHU. DIE€MEHTAPHBIN JICKTPUUECKUH 3apsi/l.
3aK0OH COXpaHEHUs FIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

Onektpuueckoe nose. Ero nefictBre Ha 3J€KTPUUYECKUE 3apsiibl.

Hampsiox€aHnocTs  dnexkTpudeckoro mojst. [IpoOHbd 3apsn. JluHuM HanpsokEHHOCTH
ANEKTPUUECKOTO N0JIs1. OJHOPOIHOE FIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOr0 MOJsA. Pa3HOCTh MOTEHIMAIOB M HANPSIKEHHUE.
[TorenuunansHas sHEPrUs 3apsaa B 3JEKTPOCTATHUECKOM 1osie. [loTeHIman 31eKTpocTaTHuecKoro



nosist. CBsA3b HANPSKEHHOCTH MOJS M PA3HOCTU MOTEHLIHAIOB ISl 3JIEKTPOCTATUYECKOTO MOJIS
(KaK OTHOPOJHOTO, TAK ¥ HEOHOPOIHOTO).

[TpuHIMT Cynepno3UIUU AIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apskeHHOH cdeprl. [lome paBHOMEpHO
3apsHKEHHOTO 10 00BhEMY mmapa. [losie paBHOMEpPHO 3apsHKeHHOW OCCKOHEYHOW IUTOCKOCTH.
KapTunel nuHMi HanpsHKEHHOCTH 3TUX MOJIEW M DKBUIIOTEHLIMAIIBHBIX [TOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPsAI0B.

JIN3IEKTPUKH B DJIEKTPOCTATUYECKOM IoJie. J{ManeKkTpuueckas IpOHUIIaEMOCTh BELIECTBA.

Konnencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DIEKTPOEMKOCTh TIJIOCKOTO
KOH/IEHCaTopa.

[TapannensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocimenoBarenbHOe — coeqUMHEHUE
KOH/ICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBrkeHMe 3apsyKEHHOW 4acTULIBI B OJHOPOIHOM AJIEKTPUUYECKOM I10JIE.

TexHU4ecKkne yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHEHCATOPHI, TeHepaTop Ban e
['paada.

Hemoncmpayuu.

YCTpolcTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE T0JIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IIIACTHH.

Mogenb 3nekTpocTaTuieckoro reaepatopa (Ban ne I'paaga).

[IpoBOTHUKY B AIIEKTPUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3allnTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa OT IUIOIIA U [JIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus MEKTPUUYECKOTO MOJIS 3apsPKEHHOT0 KOHJEHCAToPa.

3apska 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

O1ieHKa CWJT B3aMMOJACHCTBUS 3apsHKEHHBIX TEl.

Habmionenue npeBpaiieHus SHEprun 3apsHKeHHOTO KOHGHCATOpa B SHEPTHIO0 W3ITyUYCHHUs
CBETOAMO/IA.

N3ydyeHne nporekaHus TOKa B LIEH, COAEPIKALIEH KOHIEHCATOP.

Pacnpenenenne pasHOCTH TOTEHUUANOB (HANpsOKEHHs) TMPH  IOCIEIOBATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlil 31eKmMpuyuecKuil mok.

Cuita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAHMS TIOCTOSIHHOIO —3JIEKTPUUYECKOTO ToKa. VCTOYHMKM —TOKa.
Hanpspoxkenue U u D/1C &.

3akoH OMa AJ1s yyacTKa LEu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHHS OJJHOPOJHOTO MPOBOJIHHUKA
OT €ro JUIMHBI U IJIOUIa/I ONEPEYHOI0 CEUYEHNUs. Y IETIbHOE CONPOTUBIIEHNE BEIIECTBA.

[locnenoBarenbHOE, NapajIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX 3eKTpuueckux uenei. [Ipasuma Kupxroga.

PaGoTa snexkrpuueckoro Toka. 3akon Jxoyns—Jlenna.

MOIIHOCTbD 3JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIAEIsIEMAas HA PE3UCTOPE.

OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHHE HCTOYHHUKA TOKA. 3aKkoH OMa Jy1sl MOTHOM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKa. KOpOoTKO€E 3aMbIKaHuUE.

KoHaeHcaTop B ienu NOCTOSTHHOTO TOKA.



TexHu4eckne yCTPOHMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK DJIEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUs IS PE3UCTOPA, JIAMIIBI
HaKaJUBaHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
NIOTIEPEYHOI0 CEUYEHUS U MaTepHuaa.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COITPOTHUBIIEHUS ITPU MOCTOSTHHOM HaIIPSKEHUU.

[Ipsmoe m3mepenune DJIC. KopoTkoe 3aMblkaHNE€ TajbBaHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bI coeMHEHUs UCTOYHUKOB Toka, DJIC Gatapeii.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LENH.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

HccnenoBanne cMEIaHHOTO COEIMHEHNUST PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANPSDKEHUS IS JIAMITbl HAKAJIMBAHUS.

YBenuueHue mpeena u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty IJIC raapBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU NMPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LENH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OneKTpuyecKass MNPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAsA MPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT  TEMIEpPaTyphl.
CBepXIIpOBOANMOCTb.

DneKkTpuuecKkui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoza. [loxynpoBogHIUKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B DJICKTPOJIMTAX. DJIEKTPOJIUTHUYECKAS IUCCOLMALUS. DJIEKTPOIH3.
3axonbl Dapanes 11 AIEKTPOIH3a.

ONIeKTpUYecKuid TOK B raszax. (CaMoCTOSTENbHBIH W HECAMOCTOSTENBHBIA pa3psl.
Paznuunble TUIIBI CAMOCTOATEIBHOTO paspsaaa. Monnus. Ilnasma.

TexHU4eCcKne yCTpPOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psIHbIe JIAMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (PoTOaHOM,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEIH, BBIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOJIUTOB.

3akoHsbI 3nekTpoauza apazes.

NckpoBoii pa3psan U NpOBOJUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJIUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSS TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

HaGnronenue anexTpomusa.

W3mepenue 3apsiia 0IHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHS] TEPMOPE3UCTOPA OT TEMIEPATYPBI.



CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU AUOA.

DuU3HYeCKHH IPAKTUKYM.

CnocoObl u3MepeHust (U3MUECKUX BETUYHUH C UCTIOJIb30BAaHMEM aHAIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE  TOTPEIIHOCTH  H3MepeHui  ¢usuueckux BenuuuH. OlleHKa T'paHHULl
MIOTPELITHOCTEM.

[IpoBeneHEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (PU3UYECKUX BEIIMUNH,
MPOBEpKa MPEAIOKEHHBIX THUMOTE3 (BHIOOP M3 pabOT, ONMUCAHHBIX B TEMAaTHYECKUX paslenax
«Y4eHUUYeCKHUI IKCIIEPUMEHT, J1ab0paTOpHbIE pabOThI, TPAKTUKYM) ).

Me:xnpeaMeTrHblie CBA3H.

N3yuenue kypca pusuku yriay0iaéaHoro ypoBHs B 10 Kimacce oCymIecTBISCTCS C yU4ETOM
COACPKATCIIbHBIX MCKIIPECAMCTHBIX CBSI3eU C KypCaMu MAaTCMAaTUKU, 6I/IOHOFI/II/I, XHUMMHU,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nOHAMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHHE, Hay4yHBIH (akT, Tumnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HaOIIOJICHHE,
9KCIICPUMCHT, MOACIIUPOBAHNUC, MOJCJIb, U3SMCPCHUC, ITIOTPCUIHOCTHU HBMGPGHHﬁ, HU3MCPUTCIILHBIC
npuOopsI, udpoBast 1ad0paTopwHs.

Mamemamuka: peunieHue CcucteMbl ypaBHeHuH. JluneiHast ¢yHkumsa, mapabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCHHYC, TAHT'€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpPH M HMX MPOEKUMH HA OCH
KOOpAMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B )KUBOM mpupoae, auddysus, ocMoc, TerioooMeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKaloled  cpedpl,  yTUIM3alus
OMOOPTraHUYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TETUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHHE U KallWUIpHbIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPO/IE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DSJCKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS
JUCCOLMals, TaJbBaHUKA, DJIEKTPOHHAS MUKPOCKOTIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: nipeo6pa3oBaHue IBUKEHHUM C UCIIOIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHA B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, pemeéTryaThie
KOHCTPYKIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOII, BOJOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHus, MapoBas TypOHHA, OBITOBOW XOJIOAWJIBHUK,
KOHAMIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM 4YHCIIE
HAaHOMAaTEepHaJiOB, W  HAHOTEXHOJOTMH,  DBJCKTPOCTATHUECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, OJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3auMozeiicTBue NMOCTOSIHHBIX MAarHMTOB M INPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIUK. [IpMHIUDI Cyneprno3uuy MarHUTHBIX 1oJeH. JIMHMY MarHUTHOU
UHIYKIUU.

MarautHoe 1ojie IPOBOAHMKA C TOKOM (IIPSIMOrO NMPOBOJHUKA, KATYIIKH M KPYroBOI'O
BUTKA). OmbIT Dpcrea.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIYJb. JIBUXKEHHE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cunet Jlopenna.

MarnuTHoe nosie B Bemectse. @eppoMarHeTUKH, apa- U JMaMarHeTUKH.



TexHuuecKkrne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHhl: MPUMEHEHHUE MOCTOSHHBIX
MAarHuTOB, JJIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, DJIEKTPOJABHUTaTeNb $IKOOU, YCKOpPUTEIU
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHWE WHAYKIUA MarHATHOTO TIOJISI TOJOCOBOTO W TOJKOBOOOPAa3HOTO
IMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIMK TOJIA JJIMHHOTO TNPSIMOTO TMPOBOJHMKA U
3aMKHYTOTO KOJBIIEBOI'O MPOBOIHUKA, KATYILIKH C TOKOM.

B3aumoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

HaGmroieHne ABMKEHUS MTyYKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIUTT IEHCTBUS AIEKTPOU3MEPUTEIHHOTO MPUOOPa MarHUTORICKTPHUECKONU CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul, NPAKMUKYM.

HccnenoBanne MaroiiTHOTO TIOJIST IIOCTOSIHHBIX MarHUTOB.

HccnenoBanmne cBONUCTB (heppOMarHeTHKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

N3mepenue cunel Ammepa.

N3ydeHnne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Ornpezenenre MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUs CUIIbI AMIIepa.

Tema 5. Dnexmpomaznumnan uHOYKYuA.

SIBieHue 31eKTpOMarHUTHOM MHAYKIMHU. [loTok BekTopa MarHMUTHOM uHAykuuu. JC
WHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHON nHAYKIMU Papazaes. BuxpeBoe anekTpuyeckoe mose. Toku
Dyxo.

OJIC MHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOIHOM MarHMTHOM ITOJIE.

IIpaBuno JleHna.

NunyktuBHocTh. KaTymika HMHAYKTUBHOCTM B IENM IOCTOSSHHOTO TOKa. JSIBieHHE
camouHaykiuu. 9J1C caMOMHAYKLIUH.

DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHU4YecKre yCTpOMCTBA U TEXHOJIOTHUECKHE MPOIECChl: MHAYKIIMOHHAS 11€Yb, COJICHOU/,
3alllMTa OT IEKTPU3ALUHU TN MPU JBUKEHUN B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

HaGmonenue ssBneHus 3MeKTPOMAarHUTHON MHIYKIIUH.

Uccnenosanue 3aBucumoctd 3 /]C MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

IIpaBuno JleHna.

[Tagenne MarauTa B aIIOMUHUEBOM (MEIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHMSI CHJIBI TOKA B
LICTIH.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padoomot, NPAKMUKYM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW UHTYKIIUH.

OnpeneneHre MHAYKIUN BUXPEBOTO MAarHUTHOTO MOJIA.

UccnenoBanue siBIICHUS CAMOUHTYKLIUH.

CoOopka MojeNr JIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarenpnas cuctema. CBOOOIHBIE KOICOAHU.

['apmonnueckne  konebanusi. KuHemarwmdeckoe © = JWHAMHYECKOE  OIHCAHUE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU 3Heprun ). BeIBO AMHAMUYECKOTO
OTIMCaHUs TAPMOHUYECKHUX KOJIEOaHUH U3 UX IHEPTreTUIECKOTO U KHHEMATHYECKOTO OTMCAHUSI.



Amvmntyna u ¢daza kosnebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUM MCXOAHOM BEIHYHUHBI C
aMIUTUTYIaMH KoJieOaHui €€ CKOPOCTU U YCKOPECHHSI.

[Tepuon u wactora konebanuii. [lepnoa MaabIx CBOOOAHBIX KOJIEOAHUH MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHIA IPYKUHHOTO MAasTHUKA.

[TonsiTue o 3aTyxaromux Koyebanusx. Bernyknennsie konebanus. Pesonanc. PesonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BHJI pe30HAHCHOW KPUBOW. ABTOKOJICOAaHUS.

TexHU4YeCcKne yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadellu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOTO ABUKCHHUS.

Habmionenue He3aBUCMMOCTH MEpHOJia MaJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoueOaHWi U 3aBUCHMOCTH Tlepuoja CBOOOIHBIX KoleOaHUH
OT COITPOTHUBJICHHUS.

HccnenoBanne koneOaHW Tpy3a Ha MAacCUBHOW MpPYXHHE C IETbl0 (OPMHUPOBAHUS
npescTaBiIeHU 00 naealbHON MOJIENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NIPU KOoJIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOaHUH.

HaGmonenue pe3onaHnca.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3mepenue neprona cBOOOIHBIX KOJICOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3ydeHre 3aKOHOB ABM)KEHUS Tela B X0J1e KoyieOaHU Ha yIpyrom mojiBece.

N3yuenue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[Tpeobpa3zoBanne F3HEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXaOMUX KOJIEOAHUH.

HccnenoBanue BEIHYKIECHHBIX KOJICOaHUH.

Tema 2. dnexmpomaznumnule Koiedanus.

KonebGarenbuplii  KOHTYp. CBOOOIHBIEC AJICKTPOMATrHUTHBIE KOJIEOAHWUS B HIICATHLHOM
konebaTenbHOM KOoHType. @opmyna Tomcona. CBsi3p aMIUIMTYHABI 3apsijia KOHIEHcATopa ¢
aMIUIUTY/IOM CHJIbI TOKA B KOJIE€OATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHsI SHEPTUU B UACATLHOM KOJebaTeIbHOM KOHTYPE.

3aryxamomue JJIeKTPOMarHuTHble KoseOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

[lepemenHbIi TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYAHOE U JCHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA U HAMPSHKEHUS MPU Pa3TUIHON (hopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHU.

CunyconganbHbII NIepEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOP M KaTyNIKa MHIYKTUBHOCTH
B IIEMU CUHYCOUJAJILHOIO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKeHUH.

Wneansubiit Tpancdopmatop. [IponsBoacTBo, nepeaaya u MoTpedIeHUE AIIEKTPUYECKON
SHEPIUH.

DKOJIOTHUECKUE PUCKU MPU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHOIb30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne YCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB0oOOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuumaorpaMMBbl SJIEKTPOMArHUTHBIX KOJICOaHHH.

I'eneparop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mopneinb 31eKTpOMarHuTHOIO FreHepaTopa.

BrinykeHHBIC CHHYCOHIaTbHBIC KOIeOaHusl.

Pe3ucrop, karymika HHAYKTUBHOCTH U KOHJEHCATOP B LIENH EPEMEHHOTO TOKA.



Pe3onaHc mpu mocineaoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH WU
KOHJIEHCaTopa.

YCeTpoiCTBO M MPUHITUTT AEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

Wzydenne tpanchopmaropa.

HccenenoBanue nMepeMEHHOrO0 TOKA 4epe3 MOCIEA0BATENIbHO COEIMHEHHBIE KOHIEHCATOP,
KaTyIIKYy U pE3UCTOP.

Habmionenue 31eKTpoMarHiTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 6OTIHbL.

MexaHuueckrue BOJIHBI, YCJIOBHS MX pacnpocTpaHeHus. llomepeuHble M IMPOJOJIbHBIE
BOoJHBIL. [lepron, cCKOpOCTh pacrnpoCTpaHEHHs U JUIMHA BOJHBI. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpa’keHHe, TIpeIoMIIeHUEe, UHTephepeHIHs U AU(PAKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IymoBOe 3arps3HEHNE OKPYXKAIOLIEH Cpebl.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3JIy4EHUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPEIOMIICHHE, NOJIpU3aus,
uHTEephEepeHIMs U AUDPaKIIHSL.

[IIxkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUMITBI paInOCBA3U U TeNIEBUACHM. Pagronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHu4eckue ycTpocTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJlbHbIE MHCTPYMEHTBHI,
pamap, paguMoONpUEMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTPaHEHUE TOMEPEUHBIX U MPOA0IbHBIX BOJH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHU.

Habmtonenne oTpaxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue natepdepeHIny u 1upakiini MeXaHUHIECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

Habntonenne cBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

WccnenoBanne  CBOWCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHE, MPEJIOMIICHUE,
noJisipu3anus, Judpakius, THTepEepeHIns.

OO6HapyxeHne HH(ppaKpacHOro U yIbTPaGUOIETOBOTO U3ITyUEHHH.

Yuenuueckuii 3kcnepumenm, nadopamopnuvie padomeol, RPAKMUKYM.

N3yueHune napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHEeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeiHOE pacrpoCcTpaHEHHUE CBeTa B OJAHOpoJHOM cpene. Jlyd cBera. TouyeuyHslit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHme M300pakeHH B ILIOCKOM
3epkaine. Cheprueckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI TMPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenb npeiaoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U



COOTHOUIIEHHUE JUIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjelia
JBYX ONTUYECKUX CPE.

Xon nmydeit B mpusme. Jucnepeust cBeta. ClI0KHBIN cocTaB O6emoro ceerta. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN yrol OJIHOr0 BHYTPEHHETO OTPaKeHUS.

ColOuparomue W pacceuBamIIMe JIUH3bI. ToHKas nuH3a. DOKyCHOE paccTosHue |
ONTHYECKAsl CHJIA TOHKON JTUH3bI. 3aBHCHUMOCTh (POKYCHOTO PAacCTOSHHUSI TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCUTEJIBHOTO ITOKA3ATENS IPETOMIICHHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBACMOE JIMH30M.

XoJ yda, TpOIIEANIETO JUH3Y MO/ MPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOU OCH.
[TocTpoenne n300pakeH TOUKU M OTpe3Ka MPSMON B COOMPAIOIINX U PACCEHBAIOIIUX JMH3AX U
UX CHCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. [71a3 Kak onTHYECKas: CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBast ontuka. WHrtepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT ABYX KOI€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kiaccnueckux MHTEPPEPEHLINOHHBIX CXEM.

Hudpakmus  cera. Judpaxkmuonnas pemérka. VYciaoBue HAOMIONCHUS TIIaBHBIX
MaKCHUMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue YCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JyIa, [EpUCKOII,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN anmapar, IPOCBETIECHUE ONITUKH, BOJIOKOHHAS ONITHKA,
T PaKIMOHHAS PeIETKA.

Hemoncmpayuu.

3aKOHBI OTPa)KEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabmtogeHne moHoro BHYTpEHHETO OTpaskeHus. MoJiesib CBETOBOIA.

HccenenoBanue Xoa CBETOBBIX MTyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopaenu MUKpPOCKOIIa, TeJIEeCKOomna.

HaGmonenne unatepdepeHum cera.

Habmionenue BETOB TOHKUX MJIEHOK.

Habmonenue nugpakiuu cera.

N3yuenue nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiiioHHOTO CIEKTpa.

HaGmronenue aucnepcun cBeTa.

Habmtonenue nonspusaiyy cBeTa.

[IpumMeHeHne nonspon0B JAJI1 U3yYEHUsI MEXaHUUECKUX HaAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3mepenne nokasaresns NpeoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBa (Ha MpUMeEpe >KUAKHX
JIUH3).

N3mepenne GpoKyCHOTro pacCTOSHUS pacCEUBAIOIINX JINH3.

[Toryuenue n300pakeHUs B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3bI.

[onmyuenue n300paskeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Habmonenue nudpaxiyu, MHTEpPEepeHINN U MOJIIPU3AIUN CBETA.

N3yuenue nossipu3anuy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH IUIJIEKTPUKA.

Wzydenne natephepeHnu J1a3epHOTo U3ITyYeHNs Ha JIBYX ILEJAX.

HaGmronenue aucnepcum.

Habmtonenue u nccnenoBanue TuppakiuOHHOTO CIIEKTPA.

N3mepeHne 1iMHbI CBETOBOM BOJIHBI.



[ToryueHue ciekTpa U3IIy4yeHUs] CBETOIMO0/1a IPH MOMOIIH TU(PPaKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

['panuupl NPUMEHUMOCTH KJIACCHUUECKOM MexaHukW. [locTynaTel cnenuaibHON TEOpUu
OTHOCUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBan. IIpeoOpazoBanmst  Jlopenma.  YcioBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAllECHUE
JUTVHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CB3b MacChl C SHEPTUEN U UMITYJIILCOM PEISTUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTEINH 3apsKEHHBIX YaCTHII.

Y4eHn4ecKuil HIKCIIEpUMEHT, 1Tab0paTOpHBIE pabOThI, IPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISATHUBUCTCKUX YacTull (Mo ¢ororpadusiMm TpeKoB
3apsKEHHBIX YaCTHI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-6011o60i 0yaiusm.

PaBHOBecHOE TemIOBOE W3NIy4YeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tema). 3aKoH
cMmemenus Buna. ['unoresa Ilnanka o kBaHrax.

®DOTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®otordpdexr. Onbitol A. I'. CroneroBa. 3akoHbl poTordexTa. YpaBHeHHe DUHIITEHHA
st potodrpdexra. «KpacHast rpanumay Gorodddexra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHHME CBETa Ha a0COJIIOTHO MOIJIOMIAIOIIYI0 H
a0COJTIOTHO OTpakarolyto nmoBepxHocth). OnbiTe [1. H. JIeGenena.

BonHoBble cBoiicTBa yactul. BosHbl ne bpoins. [Inuna BosHbL ae bpoiis u pasMepsl
00J1aCTH JIOKAJIM3aIluU ABHXKYIIEHCs yacTullbl. KopryckynspHO-BoHOBOM nyanu3M. Judpaxiums
AJIEKTPOHOB Ha KpUCTAJUIAX.

Crnemnuduka nzmepenuii B Mukpomupe. CooTHomeHus HeonpeaenéHnocten I eitzendepra.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTORIEMEHT,
dorogaTuuk, TyHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBeTOAHO/I.

Hemoncmpayuu.

®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHMSI TOJIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Comnneynas OGatapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrostaaoi [linanka Ha ocHOBe uccienoBanust Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO OT HAIPSHKEHUS.

Tema 2. @usuxka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [ itanerapras moaens atoma Pesepdopra.

[octynatel bopa. Uznyuenne u mornomieHue (HOTOHOB IpU TEepexoje aToMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunel ciektpoB. CniekTp ypoBHEN 3HEPIMH aToMa BOJOPO/a.

CnoHTaHHOE U BBIHYXKJICHHOE M3J1ydyeHue cBera. Jlazep.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaJIbHBIM aHAIU3
(cexkTpocKom), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HaGmonenne nuHeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHII.



Ornpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JTY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

HalGmronenue muHENYaTOro CriekTpa.

HccnenoBanue criekTpa pa3pexeHHOTO aTOMapHOro BOJAOPOJIa U U3MEPEHUE MOCTOSIHHOU
PunGepra.

Tema 3. Qusuxa amomHo20 A0Pa u 371EMEeHMAPHBLIX YACHUY,.

Hyxnonnast monens sinpa I'eiizenbepra—MBanenko. 3apsan sapa. MaccoBoe ducio sipa.
H3oTomsl.

PamnoaktuBHOCTh. Anbda-pacman. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnasn. ['amma-
U3JIy4CHHE.

3akOH paJuoOaKTUBHOrO pacnaaa. PaamoakTwBHbIE uH30TONBI B Tpupojae. CBoMCTBa
MOHU3UPYIOUIETO U3Ny4eHUs. BiausiHue paioakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢dbon uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuibl. Jledekt Maccsl sapa.

Snepuple peakmuu. Jlenenue wu cuHTe3 samep. SpepHbie peaktophl. [IpoGremsr
YVIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMUECKHE AaCIEKThl Pa3BUTHS  SIEPHOM
SHEPIeTHUKU.

Mertoabl perucTpaluu U UCCAEAOBAHUS HIEMEHTAPHbBIX YaCTHIL.

dyHIaMeHTaIbHbIE B3aUMOJICUCTBUA. bapnonbl, Mme30HbI U JienToHbl. [IpencraBieHue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npenenamu CtanaapTHOW Moaenu. TéMHas MaTepusi 1 TEMHAs! SHEPTUSL.

EnuncTBO DM3mveckoil KapTHHBI MUpA.

TexHUUeCcKre yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: H03UMETp, kKamepa BuibcoHa,
SIIEPHBIA  pEaKToOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30OHAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paauoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETPA.

N3ydenue nornouieHus: 0eTa-4acTUl] aTllOMUHHAEM.

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.
[TpruMeHUMOCTh 3aKOHOB (PU3UKH JJIs1 00BACHEHUS IPUPOABI KOCMUYECKUX OOBEKTOB.

Metoabl acTpOHOMHYECKMX HccieqoBaHul. COBpPEMEHHBIE ONTHUYECKHE TEJIECKOIbI,
PaAMOTENECKOIIbI, BHEATMOC(EPHAsT ACTPOHOMHSI.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKkue 3BE3/bl, JIaHETHI, UX BUAUMOE JBHKEHUE.

ConneyHas cuctema.

Counnie. ConHeyHas akTUBHOCTh. crounuk sHepruu CosiHia v 3BE3/1.

3BE3/b1, UX OCHOBHBIE XapAKTEPUCTUKHU. Jlnarpamma «CreKTpabHbIN KJIaCC — CBETUMOCTbY.
3BE3 bl TIIaBHOM MOCJIENOBATEILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JUIS 3BE3]1 IJIaBHOU
NocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXO0XKACHUH U 3BOIonMH COJIHLA U 3BE3]T. DTaIlbl )KU3HU 3BE3L.

Mineunsiii [Tyts — Hamia ['anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ObIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bospiioro B3peiBa. PennkToBOE H3IyUYEHUE.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Habmonenus 38€31H0r0 HeOa HEBOOPYKEHHBIM I1a30M C HCITIOJIb30BaHHEM KOMITbIOTEPHBIX
MPWIOKEHUH JUTSI OTIPEIeTICHHSI TIOJIOKEHU ST HEOSCHBIX 00BEKTOB HA KOHKPETHYIO aTy: OCHOBHBIC
co3Be3aust CeBEepHOro Moiaymapus U ipKue 3BE3/IbI.



HaGmronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHUH.

DuU3HYeCKHH IPAKTUKYM.

CnocoObl u3MepeHust (U3MUECKUX BETUYHUH C UCTIOJIb30BAaHMEM aHAIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE  TOTPEIIHOCTH  H3MepeHui  ¢usuueckux BenuuuH. OlleHKa T'paHHULl
MIOTPELITHOCTEM.

[IpoBeneHEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (PU3UYECKUX BEIIMUNH,
MPOBEpKa MPEAIOKEHHBIX THUMOTE3 (BHIOOP M3 pabOT, ONMUCAHHBIX B TEMAaTHYECKUX paslenax
«Y4eHUUYeCKHUI IKCIIEPUMEHT, J1ab0paTOpHbIE pabOThI, TPAKTUKYM) ).

O06o0maromnee noBTOPEHME.

O6o0menne W cucTeMaTu3alus  COJAep)KaHUS  pa3fenoB  Kypca «MexaHHKay,
«Momnekynsipaas GU3HKa U TEPMOJUHAMHKAY», «DIEKTpoauHamMuKay, «KoneOGaHUsS M BOJHEI,
«OCHOBBI clleUaNTbHOW TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Pons ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIbHOM U
ITHUYECKOH chepax NesTeTbHOCTH YEIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OMHCATEIIbHOW, CHCTEMATH3UPYIOIICH, OOBICHUTEILHON U
IPOTHOCTUYECKON (YHKIUH (U3NYECKON Teopuu, poiib (GU3NYeCcKOi Teopuu B (HopMUpOBaHUH
MIPEACTABICHUHN 0 PU3NUECKON KapTUHE MUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIEe CBS3H.

Nzydenne xypca pusuku yrmyOnéHHoro ypoBHs B 11 kimacce ocymecTBisieTcst ¢ y4€ToM
COJIEpKaTENbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBIICHWE, HAy4yHbI (akT, Tumore3a, ¢u3ndeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
3KCHEPUMEHT, MOJEIUPOBAHNE, MOJENb, U3MEPEHUE, TOTPEITHOCTH U3MEPEHUMN, U3MEPUTEIIbHBIE
npubopsl, nuppoBas 1adopaTopusl.

Mamemamuka: peunieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIMH: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKJECTBO. BeKTopel U uX
IPOEKIIMU Ha OCU KOOpAMHAT, CIOKE€HHE BEKTOPOB. [Ipon3BOAHBIE 3IEeMEHTApHBIX (DYHKIIHM.
[Tpu3Haku mooOust TPEYroIbHUKOB, ONPEeNICHHE TUIOIIAAN UIOCKUX (GUryp U 00bEMa Tel.

Buonozua: >nextpudeckue sIBICHUS B )KUBOU MPUPOJE, KoJiebaTeabHbIe IBUKEHUS B )KUBOI
NpUPOJE, SKOJOTUYECKHE PHUCKU NPH MPOU3BOACTBE DBJIEKTPOIHEPTUHU, DIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpenbl, yJIbTPa3BYKOBas IWAarHOCTMKA B MEIUIMHE, ONTHYECKHE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

T'eocpagpusa: marHuTHBIC TIOJTFOCA 3€MJTH, 3aJ€KH MAarHUTHBIX Py, PoToChEMKA 3eMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHNE MMOCTOSTHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
SAxobu, reHepaTop MEPEeMEHHOrO TOKa, WHAYKIMOHHAS Tie4b, JUHUHM DIIEKTpOIepeaay,
3JICKTPOJBUTATENb, pPaaap, pPaauONPUEMHHUK, TeleBH30p, aHTeHHa, Tenedon, CBY-meus,
YIBTPA3BYKOBAsl JIMArHOCTHUKA B TEXHHUKE, MPOCKIMOHHBIN amnmapar, BOJOKOHHAas OITHKA,
coJiHe4Has Oarapesi, CHyTHUKOBbIE IPUEMHUKH, siA€pHAsi SHEPTETUKA U SKOJIOTHUYECKHE acTIeKThI
€€ pa3sBUTH.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TIMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIbTATDBI
PaGouast mporpamma chopmMupoBaHa ¢ ydeToM paboueld mporpaMMbl BOCTHTAHHS, MpHU3BaHA

O6CCH€‘II/ITB AOCTUIKCHUC JINYHOCTHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUS yueOHOro npenmMera «Pu3nKa» JO0JKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHEHTalud, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM POCCHICKOro  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OMbITa M OMbITa JESTEIbHOCTH B MPOIECCE pealn3alliii OCHOBHBIX
HaIpPaBJIEHUI BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:
e chopMHPOBAHHOCTh TPAXKIAHCKOW MO3ULMK OOydYarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUIICKOTO 00IIeCTBa;
® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUYECKUX U IEMOKPATHUECKUX
IIEHHOCTE;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpEcax Ipa’KIaHCKOTO OOIecTBa,

y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTeIbHON OpraHU3alIiy;

® yMEHHME B3aMMOJCICTBOBATH C COLMAIBHBIMH MHCTHUTYTAMH B COOTBETCTBMM C HUX

GYHKIUSAME 1 Ha3HAUYCHUEM;
® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM EATEIHHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
¢ chopMHPOBAHHOCTH POCCUUCKON TpaskJaHCKOW UICHTHYHOCTH, TATPUOTH3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;
® CrOCOOHOCTD OLIEHUBAThH CUTYALIMIO ¥ IPUHUMATH OCO3HAHHBIE PELICHHS], ODUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM UHUCJIE B AESITEIbHOCTH YUEHOTO;
® 0CO3HaHHE JMYHOIO BKJIA/a B IIOCTPOCHUE YCTOHYMBOTO OyIyIIETO.
ICTETUYECKOT0 BOCTIMTAHUSA:
® DOCTETHMYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas JCTETUKY Hay4dHOTO TBOPUYECTBA,
npucyuiero pusnyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3nuyHbIM cdepaMm NpoPecCHOHATbHOU IEeSTENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymyriei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1acT (pU3UKH HA

MPOTS)KEHUH BCEU JKU3HU.
IKOJOTHYECKOr0 BOCTIMTAHMSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE IJIOOATBHOTO XapakTepa

9KOJIOTHYECKHX MPOOIIEM;

® [JIJAHMPOBAHUE W OCYIIECTBICHUE ICHCTBUIM B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHUSA

LeJIeld YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;
® pacHIMpPEHHE ONbITAa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 pu3HKe.
HeHHOCTH HAYYHOI'0 MO3HAHUA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;
OCO3HAHHE LEHHOCTH HAy4YHOM JAEATEJbHOCTH, TOTOBHOCTh B TPOLIECCE W3YUYCHUS
(GU3MKH  OCYIIECTBIATH  MPOCKTHYIO W HCCIIEIOBATENbCKYIO  JIESTEIBHOCTh
UH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBUA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh U AKTYalIM3UPOBATH MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEAEIIATh LENH AEATENbHOCTH, 33JaBaTh IapaMEeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PAcCMATpUBAEMBIX (DU3MUYECKHX
ABIICHUSIX;

pa3zpabaTeiBaTh IUTAH pELIEHUS MpoOJeMbl ¢ Y4€TOM aHaldu3a HMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCIEACTBUN JAEATEIBHOCTH;

KOOPAMHHUPOBATh M BBIOJHATE PabOTy B YCIOBUSX pPeajbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEILIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTeJbCcKHe AeiCTBUA:

BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHSATUSIMU U METOJIAaMU (PU3NIECKOM
HaYKU;

BJIAJICTh HABBIKAMU Y4eOHO-HUCCIICAOBATEILCKOM U MPOCKTHOM ACATEIBHOCTH B 00JIACTH
¢u3uKH, CrMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IIOMCKY METOJIOB
pemeHust 3ama4  (PU3MYECKOTO CONEP)KAHHS, TNPUMEHEHHWIO pa3IMYHBIX METOJIOB
MIO3HAHWS;

BJIAJICTh BUJAAMHU JESATEIHHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH,
npeoOpa30BaHUI0 U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYAIHUSAX, B TOM YUCIIC TIPU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00J1aCTH (HU3UKH;

BBISBJISITH TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M AKTyaJM3WpPOBATh 3a/lady, BBIJABUTATh
TUIIOTE3y €€ PelIeHHUs, HAXOJUTh apIyMEHTBI JJIs I0Ka3aTEeIbCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh IMIOJNYYCHHBIE B XOJ€ PEHICHUS 3a/Ja4dl Pe3yJbTaThl, KPUTHYCCKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYIMPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON IEATEIHHOCTH, B
TOM YHCJIC TIPH U3yUeHUH (DU3HKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KH3HEIEITEILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHS,;

CTaBHUTh MPOOJIEMBI U 33]]aUH, JOMYCKAIOIINE aJbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU MOJTY4YeHUsI HHPOpMauu (GU3HMUECKOT0 COIEP KaHUs U3 HCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYILECTBIATH IMOUCK, aHAIN3, CUCTEMAaTH3alHUI0 U
MHTEPIIPETANIO UHPOPMALIMK PAa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;



UCIIOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 33434 C
cobmonenneM TpeOOBaHM JIPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, MpaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PM3MYECKOTO COJCpXaHUS B PA3IUYHBIX (opMaTax C YUETOM
Ha3HAuyeHUs] MHPOPMALUU U IEJIEBOM ayAWTOpPUH, BBIOMpas ONTUMAIbHYIO (GopMmy
NPEJICTAaBIICHUS U BU3yaTH3allHH.

KoMMyHnKaTHBHBIC YHHBeEpPcaIbHbIe YUeOHbIe JeHCTBHUA:

OCYIIECTBIISITH OOIICHHUE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOU JIEATEIHHOCTH,
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIlUH H CMATYaTh KOH(INKTHI,
Pa3BEPHYTO M JIOTUYHO M3JIAraThb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUAYaIbHOU PadOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHa KOJUIEKTUBA;

IMPUHUMATh €M COBMECTHOM IEATENbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH
JIEUCTBUA MO €€ NOCTUKEHHIO: COCTABJATH IUIAH AEHUCTBUM, PaCIpElEisiThb POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYXAaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa M KaXJOro YYacTHMKA KOMaHAbl B OOIIMiA
pe3ynbTar o pa3paboTaHHBIM KPUTECPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEU C MO3ULHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B PAa3IUYHBIX CUTYyalUsX,
MPOSIBIISITE TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPcaAJIbHbIE YUeOHbIE 1eCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO JIEATEIBHOCTh B 00sacTH (pU3UKH U
aCTPOHOMMH, BBIABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/Jauu;
CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIICHUs PACYETHBIX U KAUECTBEHHBIX 3a7ay, IUIaH
BBINOJIHEHUS MTPAKTUYECKON pabOThl C y4ETOM HMMEIOLIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciMpATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMH B 00acTH (HHU3UKH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABBIKAMHU IIO3HABATEILHOM pEe(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI peIIeKCHUH TSl OLICHKH CUTYAIH, BEIOOpA BEPHOT'O PELICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUXKECHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTAaTOB ACITCIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTAaTOB ACITCIbHOCTH;



NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTPaMMBI MO (pu3mke ams
YPOBHsI CpeHEro 001mero o0pa3oBaHus y 00yJarOIINXCsl COBEPIIICHCTBYETCSI AYMOIIMOHAIBHBIN
UHTEJUICKT, MPEANOoaraonifii chopMUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTh IMOHMMATh CBOE OMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW YMOIIMOHAIILHON c(epbl, ObITh
YBEpEHHBIM B cebe;

CaMOpPCTryJIMpOBaHus, BKJIIOYAKOIICTO CaMOKOHTPOJIb, YMCHHC MNpUHHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEICHHE, CIIOCOOHOCTH a/IalITHPOBATHCS K AMOLMOHATIBHBIM
N3MCHCHUSM U NPOSABIIATH T' H6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPCHHEN MOTHUBALMM, BKJIIOYAIOUIEH CTPEMIICHUE K JOCTHXKCHUIO LEIU U YCIEXY,
ONTHMU3M, HHHULMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXHOCTEH;
OMITIATUH, BKITIOYAIOIIEH CHOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COUYYBCTBHIO U
COIIEPEKUBAHUIO;

COIMAJIFHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAWUBATH OTHOILICHUS C
JOPYTUMH JTIOAbMH, 3200TUTHCS, TIPOSIBIIATH HHTEPEC U pa3pelaTh KOH(PIUKTHL.

[NPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenus B 10 Knacce npeqMeTHBIC pe3yabTaThl HA YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOLTHXCS YMEHHIA:

NOHUMAaTh pPOJIb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTUYECKOH, HKOJOTHYECKOM,
COLMAJIIBHOM M 3THYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POjib U MECTO (PU3MKHU B
COBPEMEHHOM HayYHOU KapTUHE MUPA, 3HAUCHUE ONUCATEIILHON, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TMPOTHOCTUYECKONW (PYHKIUN (HU3UIECKON TEOpUH — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJANHAMUKH, POJIb (PU3NUYECKON TEOpUH B (POPMUPOBAHUN
MIPEACTABICHUH O (PU3NIECKON KapTHHE MUPAa;

pa3nuyaTh ycJIOBUs IPUMEHUMOCTH MoJesiel (PU3MUECKUX Tell U MPOLIECCOB (SBICHUN):
UHepIManbHas cucTeMa OTcuéTa, abCONIOTHO TBEPHOE TENO, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE JBMIKEHUE, CBOOOAHOE TaJieHUE, a0COIIOTHO ympyras aedopmarius,
abCOIIOTHO YNPYyroe U aOCOIIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICIH Ta3a, )KUIKOCTH
U TBEPJOrO (KPUCTAIIIMUECKOT0) TeNa, UealbHbIN ra3, TOUEUHBIH 3apsill, OIHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyaTh yciaoBUS (TpaHUIIBl, 00JacTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
IIOHUMAaTh BCEOOIIMH XapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OTIPaHUYEHHOCTb
MCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAM3UPOBaTh U OOBACHATH MEXaHWYECKHE NPOIECChl U SIBICHHS, HCIOIb3Ys
OCHOBHBIC IIOJIOKEHUSI M 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHMYECKOIo
JBWKEHUS, (POpPMYNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBW)KEHUS, MPEoOpazoBaHUA
["anmunes a1 CKOPOCTH M EPEMEIEHU, 3aKOHBI HBIOTOHA, TPUHIIAIT OTHOCUTEIIBHOCTU
lanunest, 3akOH BCEMHMPHOTO TATOTEHMs, 3aKOHBl COXPaHEHUS MMIIyJlbca H
MEXaHUYECKOM SHEPruH, CBsI3b PAOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM SHEepruH,
yCIIOBUSL pPABHOBECHS TBEPAOrO Tena), MPU 3TOM HCIOJIb30BATh MaTeMaTUYECKOE
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaThb YCJIOBHMSI NPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB!
npeoOpa3oBanuii [amunes, BTOPOro M TpeTbero 3akOHOB HBIOTOHA, 3aKOHOB
COXPaHEHHs UMITYJIbCA U MEXaHUYECKOU DHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCHl U SBIECHUS, MCIIOJIb3Ys] OCHOBHBIE
nosnoxenus MKT u 3akoHBI MONIEKYIISIPHOM (PU3UKU U TEPMOJIMHAMUKH (CBS3b IaBICHUS



UJCAIbHOTO Ta3a CO CpeJHEW KWHETUYECKOW SHEpPrue TEIUIOBOrO IBWKEHUS U
KOHLICHTpALUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN KUHETUYECKOM
SHEPIrUel TEIJIOBOrO [BM)KEHMS €ro YacTHUll, CBS3b JABIECHUS HUJCAIbHOIO rasa C
KOHIIEHTpalueN MOJIEKYJ M €r0 TEMIIepaTypol, ypaBHeHue MenaeneeBa—KianelipoHa,
NEPBBIN 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUs YHEPTUH B TEIUIOBBIX MpOIleccax),
IIPY 3TOM HCIIOJIb30BATh MAaTEMAaTHUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
MPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knanelpona;

AQHAIM3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBJICHUS, HCIOIB3YS OCHOBHBIC
MOJIO’KEHUS M 3aKOHBI AJIEKTPOJIUHAMUKHU (3aKOH COXPaHEHMS AJIEKTPUUECKOTO 3apsija,
3akoH KylloHa, NOTEHIIMAIBHOCTD AIEKTPOCTATUYECKOTO MOJISA, IPUHLIMII CYNIEPIIO3ULINH
3JIEKTPUYECKUX MOJIEH, TPU ITOM YKa3bIBasl yCIOBHUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ NPAKTUYECKH BA)KHBIE COOTHOLIEHMA: 3aKOHBI OMa Ui ydacTKa LENU U IS
3aMKHYTOM JICKTPUYECKOU 11emnu, 3akoH J[xoyns—Jlenmna, mpasuna Kupxroda, 3aKoHbI
®dapajest 15 JJIEKTPOIU3A);

OIUCHIBATH (PU3UYECKHE MPOLECCHl U SIBJICHUS, MCIIOJIB3YSl BEIUYHHBI: TIepeMeleHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1ABJICHHE,
NOTEHIMAJIbHAsT PHEPIUs, KHMHETUYECKash SHEprusi, MeXaHudeckas SHeprusi, pabora
CHUJIBL, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIA TSYKECTH, CUIIa YIPYTOCTH, CUJIA TPEHHS,
MOIITHOCTb, SHEPIHs B3aMMOICHCTBHS Tea ¢ 3eMIIEH BOIU3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroil aedopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIeparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT s UICATBHOTO OJIHOATOMHOTO rasa,
paboTa waeaTbHOTO Trasza, OTHOCHTENbHAs BIAXHOCTh Bo3ayxa, KIIJ[ umeamsHOTO
TEIUIOBOTO JIBUTaTelsl; IEKTPUUECKOE I0JI€, HANPSHKEHHOCTD 3JIEKTPUUYECKOrO I10JIS,
HaIpPsOKEHHOCTh TOJISI TOYEYHOrO 3apsja WIM 3apsHKEHHOTO Inapa B BaKyyMe M B
JIUDJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTATUYECKOTO IIOJs, PAa3HOCTh IOTEHIMAJIOB,
3JIEKTPOABMKYIIAs CHJIA, CHJIA TOKA, HANpPSIKEHHWE, MOIIHOCTh TOKA, AJIEKTpHYECKas
€MKOCTb IJIOCKOTO KOHJEHCATOPa, COITPOTUBIICHUE YUacTKa LIENH C [TOCIEI0BaTEIbHBIM
W TapajuIeIbHBIM COEJUHEHUEM pE3UCTOPOB, HHEPIUs DIJIEKTPUYECKOTO  IOJIA
KOHJIEHCATOPa;

00BSICHATH 0COOCHHOCTH NPOTEKaHUS (PU3NUECKUX SABJICHUN: MEXaHUUECKOE ABMKEHHE,
TEIUIOBOE ABM)KEHHE YaCTHI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHUE,
muddy3us, HCrapeHue, KUIEHWE M KOHJAEHCAllWs, IUIABJICHHE W KPHCTAIIH3AIHs,
HaIlpaBJICHHOCTh  TEIUIONEPENauu, DSJIEKTpU3alus TeJ, OSKBUIIOTEHIUAIbHOCTH
MOBEPXHOCTH 3apsKEHHOTO IIPOBOJIHUKA;

MPOBOJMUTH WCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3MUECKON BEIWYUHBI OT APYrou ¢
UCIIOJIb30BAHUEM TMPSAMBIX M3MEPEHUM, NIpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh pPE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKHX BEJIHYMH B BHJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEM H3MEpPEeHUM, JeNaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (PU3MUECKUX BEJIMYMH, NPU OSTOM BHIOHMpATH
ONTUMAJBHBIA METOJ H3MEPEHHUs, OLEHUBATh aOCOIIOTHBIE U OTHOCHUTEJIbHBIE
HOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

IIPOBOJAMTSH OIIBITHI 110 TPOBEPKE NMPEAJIOKEHHON IMIIOTE3bI: IIIaHUPOBATh SKCIIEPUMEHT,
coOupaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOTYYEHHbIE PE3YNIbTAThI U
JIENIaTh BBIBOJI O CTAaTyCE NPEI0KEHHON THIIOTESBI;

coOuoaTh mpaBuia 0€30MacHOrO TpyZda MPH NMPOBEICHUU HCCIEAOBAHHMNA B paMKax
y4eOHOr0 SKCIEpUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIEeOBATENIbCKON U MPOEKTHOM
JeSITEIBHOCTH C HUCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
00opyoBaHus;



pemaTh pac4E€THBIC 3a]1a4H1 C SIBHO 33JaHHOM U HESIBHO 3a/1aHHON (PU3MUECKON MOJIENIBIO:
Ha OCHOBAaHMM aHANM3a YCIOBUS OOOCHOBBIBaTH BBHIOOp (pu3MUECKOW MOAENH,
oTBeuarolleil TpeOOBaHUAM 3a/1a4u, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYJIaThl (PU3UYECKUX TEOPHUM TMPH HCTIOIH30BAHUH MATEMAaTHUYECKUX METOOB
pelieHus 3ajad, NPOBOAMTH pacuy€Thl Ha OCHOBAaHMM UMEIOUIMXCA JIaHHBIX,
AHAIM3MPOBATh PE3YNbTAaThl W KOPPEKTHPOBATH METOJbI pEHMICHUS ¢ Y4ETOM
MOJTy4YEHHBIX PE3yIbTaTOB;

pelaTth Ka4eCTBEHHbIE 3aaul, TpeOyIole MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/esioB
Kypca (DU3WKH, a TakKKe WHTETpally 3HAaHWA W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJIa: BBICTpAaUBaTh JIOTHUECKYIO ILIETIOYKY PAacCyKIEHHH C omopod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS U OOBSICHEHHS] OCHOBHBIX NMPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aQHAIM3UPOBAaTh M  OLIEHWBATh TIOCJIEACTBUS OBITOBOW M  IMPOU3BOJCTBEHHOM
JeSITEIbHOCTH YeNlOBeKa, CBA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIHN
IKOJIOTUYECKOU 0€e30macHOCTH, MpeICTaBICHUI 0 palroHaIbHOM
MPUPOIOTIONB30BAHUHU, a TAKXKE Pa3yMHOM HCIOJIB30BAHUU JOCTH)KCHUW HAyKH U
TEXHOJIOTH JIJIs TajdbHEeHIero pa3BUTHS 4e€JI0BEYECKOT0 00IIeCTBa;

MPUMEHSATH Pa3JIMYHbIE CITIOCOOBI pabOThI ¢ HHPOpMaNKel (U3UIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
HCIIOJIb30BaTh COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH [Tl TOUCKA, TepepaboTKH
U MIPEAbSBIICHUS YIeOHON U HAYYHO-TIOMYJISIPHOW WH(OPMALIUU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalMi UHPOPMAIMH, TOTYYEHHOW M3 pa3IMYHbIX UCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATh MOIY4aeMyl0 MH(OPMAIMIO M OLCHMBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUM, TaK M Ha OCHOBE aHaJIN3a UCTOYHHUKA HH(OPMALINK;
IPOSIBIISATh  OpPTaHM3ALlMOHHBIE M [O3HABATENIbHBIE YMEHHS CaMOCTOSTEIbHOIO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX M y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTaTh B TpYIIE C HCIOJHEHHWEM PAa3JIMYHBIX COIMAIBHBIX POJeH, IIaHUPOBATh
paboTy Tpymmbl, palUoOHAIbHO pACHPEAEATh JEeATENbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBaTHO OIICHUBATh BKJIA]] KAKJOTO U3 YYACTHHKOB T'PYIIIBI B PEIICHUE
paccMmaTpuBaeMoil mpoOIeMbl;

OpOSIBIISATH  MOTHBaLMI0O K Oyaymed mnpodeccnoHanbHON — N1€ATENbHOCTH IO
CHEIUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 Knacce mpeqMeTHBIC pe3yabTaThl HA YIIyOJIEHHOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

MOHUMATh POJb (U3UKKH B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATBHOU U
ITUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POjb U MECTO (PM3UKU B COBPEMEHHOMH
HAY4YHOH KapTHHE MHpa, pOJb ACTPOHOMHUU B MPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa U
JalbHEHIIEeM  HAay4YHO-TEXHHYECKOM  Pa3BUTHUH,  3HA4YE€HUE  OIHUCATEIbHOM,
CHUCTEMaTH3UPYIOIeii, OOBICHUTENBHON M NMPOTHOCTHYECKOW (QYHKUUH (usnueckon
TEOPUM — DIIEKTPOAMHAMHUKH, CHEIMAIbHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uKy, ponb QU3NYECKOW TEOpuu B (OPMHUPOBAHUM MPEICTABICHUN O (PU3NUECKOM
KapTHUHE MHUpPA, MECTO (PU3MUECKOW KapTHUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTaBICHUIN O PUPOJIE;



pa3nuyaTh yCIOBUs NIPUMEHUMOCTH MoJieNiel (pU3NUECcKUX Tel U MPOIeCcCOB (SBICHU):
OJIHOPOAHOE DBJIEKTPUYECKOE M OAHOPOJHOE MArHUTHOE II0JIs, TapMOHHMYECKHE
Kosie0aHusl, MaTreMaTHYeCKMd MAasTHMK, WACAIbHbIM NPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJHBI, HJICAIbHBIA KOJIeOAaTeNbHBIA KOHTYp, TOHKAs JIMH3a, MOJeNIeH
aTOMa, aTOMHOTO s1Ipa U KBAaHTOBOW MOJIEJIH CBETA;

paznmuuath ycJIoBUS (TpaHUIlBI, 00JIACTH) TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIBHBIX 3aKOHOB M OTPaHUYCHHOCTD
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH IEKTPOMArHUTHBIC MPOLECCHI U SIBJIEHUS, UCHOIb3Ys
OCHOBHBIE TIIOJOXEHUS M 3aKOHBl DJEKTPOJUHAMMKM U CHEHMAIBbHOM TEopuH
OTHOCHUTEJIBHOCTU (3aKOH COXPAaHEHHUs UIEKTPHUUYECKOro 3apsia, cuia AmIiepa, cuia
JlopeHnia, 3aKOH 53JEKTPOMarHUTHOM MHAyKUuM, mpaBwio Jlenma, cBazp OJIC
CaMOMHIYKIMH B JJIEMEHTE 3JIEKTPUUECKOM LETIH CO CKOPOCTBIO M3MEHEHUS CHJIBI TOKA,
MOCTYJIAaThl CIIELUATbHON TEOPHUH OTHOCUTEIBHOCTH DWHIITENHA);

aHATM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHHS, UCIIONB3YsI TIOJI0KESHUS
KBaHTOBOW (u3uku (ypaBHeHue DWHIITeHHA M (horodddexTa, MepBrId U BTOPOM
nocTynatel bopa, IpUHIIUIT COOTHOIICHUS HeompeaenéHHocTel [ eiizendepra, 3aKOHBI
COXPaHEHHs 3apsI0BOr0 U MacCOBOTO YHMCENl M DHEPIUU B SNCPHBIX PEAKLMSIX, 3aKOH
PaaMoOaKTUBHOIO pacnaja);

OTMCHIBATH (PU3MUYECKHUE MPOLECCHI U SIBICHUS, UCIIOJIb3YS BEIMYMHBI: HAPSIKEHHOCTD
INEKTPHYECKOTO MOJIA, MOTCHIMAI DJIEKTPOCTATUYECKOTO MOJISA, PAa3HOCTh MOTCHIIMAJIOB,
JIEKTPOJABIIKYILAS CHUJIA, MHAYKIMS MarHUTHOTO II0JI, MAarHUTHBIA IIOTOK, CHJIa
AmMriepa, HMHAYKTUBHOCTb, OJICKTPOABIJKYIAsS CHJIA CAMOUHAYKLIHH, DHEPIHUAd
MarHUTHOT'O TOJISl IPOBOJHUKA C TOKOM, PENTUBUCTCKUN MMITYJIbC, MOJTHASI SHEPTHUs,
SHEprus NOKos CBOOOJHOM YacTHUIIbl, SHEPTUsl U UMIYJIbC (OTOHA, MACCOBOE UUCIIO U
3apsi] spa, SHEPTUs CBA3U s1/1pa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHUS (PU3MUYECKUX SBJICHUH: SJEKTPOMAarHUTHAs
UHYKIMS, CAMOMHAYKIUS, PE30HAHC, UHTEpQEPEHIIMs BOJIH, JU(paKLus, JUCTIEPCHs,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, potornekrpuueckuii agdext (poroaddexr), anbda- n
Oera-pacnajsl gaep, raMMa-u3JIydeHue sjaep, PU3nuecKue MPUHIMIBI CIEKTPAIbHOTO
aHanmu3a 1 paboThI J1a3epa;

ONpEAEATh HAIPABJICHUE MHIYKLIUU MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JIopeHa;

CTPOUTh U300paKEHHE, CO3[aBaEMO€ IUIOCKUM 3€pKajloM, TOHKOM JMH30H, H
PacCUNTBIBATh €T0 XapaKTEPUCTUKU;

IIPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE INOHATHSA, TEOPUU MU 3aKOHBI UL
aHanmu3a 1 00BSICHEHUS (PU3MUECKUX MPOILIECCOB, MPOUCXOIAIMNX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMax, B MEXIaJaKTUUECKON Cpefie; NBM)KEHUS] HEOSCHBIX Tell, SBOJIIOLUY 3BE3] U
Bcenennolii;

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIb30BaHUEM
HPSAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3Y/IbTAThI
NOJYYCHHOM 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BHUAEC TpapuKoB C Y4&TOM
aOCOJIIOTHBIX ~ TOIPEIIHOCTEH W3MEpEHUil, Jenarh BbIBOABI MO  pe3yJbTaTaM
UCCJIEIOBAHNS,

NPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEJIMYMH, NPU STOM BHIOHMpATH
ONTUMAIBHBIA METOJ] M3MEpPEHMs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

IIPOBOAMTSH OIIBITHI 110 TPOBEPKE MPEAJI0KEHHON IMIIOTE3bI: IIIaHUPOBATh SKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJIy4YE€HHbIE PE3YJIbTaThl U
JIENIaTh BBIBOJI O CTAaTyCe NPEJI0KEHHON TMIIOTESBI;



ONMCHIBATh METO/IbI NIOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnroaaTh mpaBuia 0€30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAaHUI B paMmKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa W Y4eOHO-MCCIIEAOBATEIbCKOW M MPOEKTHOM
JESITEIbHOCTH C MCIOJIb30BAaHUEM HW3MEPHUTENbHBIX YCTPOMCTB M J1abOpaTOPHOTO
00opyIoBaHus;

pemaTh pac4E€THBIC 3a/1a4H1 C SIBHO 33JaHHOM U HESIBHO 3a/1aHHON (PU3MUECKON MOJIENIBIO:
Ha OCHOBAHMM aHalu3a YCJIOBHUA BBIOMpaTh (U3MUYECKHE MOJENH, OTBEYaoIllne
TpeOOBaHUAM 3aJaul, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
bu3nYECKUX TEOPHUM MpPU MCIOJIB30BAHUU MAaTEMaTHYECKUX METOJOB pELICHHS 3ajad,
IIPOBOAMTH PACYETH HA OCHOBAaHMH UMEIOLUXCS JAHHBIX, AHAJIU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PEHICHUS C YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelaTth Ka4eCTBEHHbIE 3aaul, TpeOyIole MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/esioB
Kypca (QH3MKH, a TaKKe HHTETpAllMM 3HAHUN W3 JPYruX MPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJa: BBICTpAauUBaTh JIOTHUECKYIO LIETIOYKY PAacCyKIEHHH C omopod Ha
U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIS OOBSICHEHHS] OCHOBHBIX NPUHIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aQHAIM3UPOBAaTh M  OLIGHUWBATh TIOCJIEACTBUS OBITOBOW M  IPOU3BOJCTBEHHOM
NEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOM ¢ (U3MUECKUMM TMpoleccaMu, C TO3HUIHMA
IKOJIOTMUECKOM 0€30MacHOCTH, IIpeICTaBICHUN 0 panoHaIbHOM
IPUPOJIONOIB30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU AOCTM)KEHUNW HAyKH U
TEXHOJIOTH JIJIs TajdbHEeHIIero pa3BUTHS 4€JI0BEYECKOT0 00IIeCTBa;

MPUMEHSATH Pa3IMYHbIE CITIOCOOBI pabOThI ¢ HHpOpMaNKel (U3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHH, TIpHU  3TOM
UCII0JIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS IIOMCKA, IepepaboTKU
U TIpeAbsBIICHUs] Y94eOHON U HAYYHO-TOMYJISIpHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu UH(POPMAIMHU, MOJYYCHHON U3 pa3IMYHBbIX MCTOUYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh MOJydyaeMyl0 MHGOpPMalUI0 U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UCTOYHHUKA HH(POPMALIUY;
IPOSBIATh OPraHM3ALlMOHHBIE M IIO3HABATEJIBHBIE YMEHHMS CaMOCTOSITEIbHOIO
IpUOOpETEHUs] HOBBIX 3HAHWW B TPOLECCE BBIMOJHEHUS TMPOEKTHBIX M YyueOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTare B rpymme ¢ HMCHOJHEHHEM Ppa3IMYHBIX COLMAIBHBIX pOJIEH, TUIaHUPOBAThH
paboTy Tpymmbl, palUoOHAIbHO pACHPEAEATh JEeATENbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJIcKBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYIMIbI B PEIICHUE
paccMmaTpuBaeMoil mpoOIeMbl;

OpOSIBIATE MOTHBAIMI0O K  Oyaymed mnpodeccHOHaNbHOM — JESITeIbHOCTH IO

CIIEUATILHOCTAM (PU3UKO-TEXHHYECKOTO MPODUIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpoHHbIE (LM poBbIE)
Koutpoabubie  IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCYpPChI
padoTsI padoTsbI
Pasnen 1. HAYUHBIN METO/ ITIO3HAHMUSI ITPUPO/1bI
https://resh.edu.ru/subject/28/8/
. http://class-fizika.ru/
1.1 H 6
ay4YHBIA METO]T TIO3HAHMS IPUPOIBI uchiru
Wroro no pazneny 6
Paznen 2. MEXAHUKA
https://resh.edu.ru/subject/28/8/

21 KuHeMaTHKa 10 1 http‘:// class-fizika.ru/
uchi.ru
https://resh.edu.ru/subject/28/8/
http://class-fizika.ru/

2.2 JlnHamuKa 10 bubanoreka HOK
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/8/

2.3 Craruka TBEpAOTO Tea 5 1 http:/class-fizika.ru/
bubnmoreka HOK
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/8/

2.4 3aKOHBI COXPAHCHHS B MEXaHUKE 10 1 http://class-fizika.ru/

uchi.ru




Uroro no pazneny

35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA

https://resh.edu.ru/subject/28/8/

3.1 OCHOBBI MOJIEKYJIIPHOKHHETUYECKON TEOPUH 15 hit://class-fizika.ru/
https://resh.edu.ru/subject/28/8/
3.2 Tepmoannamuka. TeroBbie MAIIUHBL 20 hitp://class- fizika.ru/
ArperaTtHbsle cocTosiHUS BelecTBa. DazoBbie https://resh.edu.ru/subject/28/8/
33 14 httn: )
Mepexo/Ibl ttp://class-fizika.ru/
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJIUHAMUKA
https://resh.edu.ru/subject/28/8/
4.1 DneKTpruYecKoe moie 24 htto://class-fizika.ru/
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 https://resh.edg.ru/subiect/28/8/
http://class-fizika.ru/
43 TOKH B PAaIHUHKIX CpeTax 6 https://resh.edu.ru/subject/28/8/
) http://class-fizika.ru/
Hroro no pazneny 54
Paznen 5. PUBUUYECKHUU IPAKTUKYM
https://resh.edu.ru/subject/28/8/
5.1 du3znuecKkuil IPaKTUKYM 16 16 http://class-fizika.ru/
uchi.ru
Uroro no pazneny 16
Pe3epBHOE Bpems 10
https://resh.edu.ru/subject/28/8/

I[TPOI'PAMME

uchi.ru




11 KJIACC

HaumeHoBaHme pa3iesioB U TeM

KoanuyecTBo 4acos

JJeKkTpoHHbIE (HU(POBHIE)

Ne i/m Kontponbnbsie  IlpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIE PeCypChbl
padoTsI padoTshI
Paznen 1. JIEKTPOJJUHAMUKA
https://resh.edu.ru/subject/28/8/
1.1 MarnautHoe 11051€ 14 http://class-fizika.ru/
uchi.ru
https://resh.edu.ru/subject/28/8/
1.2 DNIeKTpOMarHuTHas WHIYKITUS 13 1 http://class-fizika.ru/
uchi.ru
Hroro no pazneny 27
Pasznen 2. KOJOJEGFAHUSA U BOJIHBI
21 MeXaHIIECKIE KoTeGaHus 10 https://resh.edg.ru/ subject/28/8/
http://class-fizika.ru/
29 D eKTPOMATHHTHEIE KOTEGAHNS 15 https://resh.edg.ru/ subject/28/8/
http://class-fizika.ru/
MexaHuuecKue 1 3IeKTpOMarHuTHBIE https://resh.edu.ru/subject/28/8/
2.3 10 1 ] ;
BOJIHBI http://class-fizika.ru/
https://resh.edu.ru/subject/28/8/
2.4 Ontuka 25 1 http://class-fizika.ru/
uchi.ru
Hroro no pazneny 60
Pasznen 3. OCHOBbBI CHEI_[I/IAJII)HOfl TEOPUU OTHOCUTEJILHOCTH
https://resh.edu.ru/subject/28/8/
3.1 Ocuosrl CTO 5 1 http://class-fizika.ru/
uchi.ru




Uroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
) . https://resh.edu.ru/subject/28/8/
4.1 KopmyckynsipHO-BOJHOBOM Ayalinu3m 15 hit://class-fizika.ru/
https://resh.edu.ru/subject/28/8/
4.2 Pu3mKa aroma > http://class-fizika.ru/
®du3mKa aTOMHOTO S7Ipa U 3JIEMEHTapHBIX https://resh.edu.ru/subject/28/8/
4.3 5 hito: .
YaCTHII ttp://class-fizika.ru/
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
https://resh.edu.ru/subject/28/8/
5.1 DNEMEHTHI aCTPOHOMUU U acTPOPHU3UKU 12 http://class-fizika.ru/
uchi.ru
Hroro no pasneny 12
Paznen 6. PU3HUECKHUI MPAKTUKYM
https://resh.edu.ru/subject/28/8/
6.1 Du3HIeCKUi MPaKTUKYM 16 16 http://class-fizika.ru/
uchi.ru
Hroro no pazneny 16
Paznen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne )
71 peAMETHOTO coz[epmaHHf[ M OIBITA s Egg:s/'//(/jzil_';i?]'(?ﬁ:/lb]eCt/zg/ 8/
NESTENIbHOCTH, IPHOOPETEHHOTO MPU uchiru
u3yueHnu kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazneny 15




PesepBHOE Bpemst

10

OBHIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




ITIOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypcesl
. dusuka — GpyHIaMEHTANIbHAS HAyKa . bubmorexa LIOK
0 IIpUpoie https://m.edsoo.ru/ff0c600a
5 Hay4HbIif METO MO3HAHUS U METOBI { Bubmorexa [IOK
yccren0Banus (pU3MYECKUX SABJICHHI https://m.edsoo.ru/ff0c600a
DKCIEPUMEHT U TEOPHS B MPOILIECCE bubnuorexa [{OK
3 no3HaHus mpupoabl. HabmoaeHue u 1 https://m.edsoo.ru/ff0c600a
SKCTICPUMEHT B (hU3HKE
4 Crioco0bl u3MepeHust YU3UIECKUX { Bubnmoreka IIOK
R https://m.edsoo.ru/ff0c600a
AOCOII0THAS ¥ OTHOCHTEIIbHAS bubnunorexa [IOK
5 HOTPEIIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/ff0c600a
(bU3HYECKUX BEIIUYNH
MopemupoBanue B pusuke. Pois u bubnuoTexa [{OK
MecTo (pU3MKHU B POpMUPOBAHUH https://m.edsoo.ru/ff0c600a
6 COBPEMEHHOM Hay4YHOU KapTUHBI 1
MHpa, B IPAKTUYECKON
JIEATEIIbHOCTH JIHOIEH
; Mexanungeckoe apmxenue. Cucrema . bubmmoreka [IOK
oTcuera. OTHOCHTENEHOCTD https://m.edsoo.ru/ff0c600a




MCXaHUYCCKOI'O ABMKCHMA. HpHMaSI
n o6paTHa;1 3aa4yu MCXaHHUKHU

Pannyc-BekTop MaTepualbHOU
TOYKH, €r0 IIPOCKILUU HA OCU

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

8 KoopAuHat. Tpaekropus.
[Tepememenune. Cxopocts. Mx
MPOEKIIMU Ha OCH KOOPAMHAT
PaBHOMEpHOE NpAMOIIMHENHOE bubnmoreka [JOK

9 nBmkenue. ['papuueckoe onucanue https://m.edsoo.ru/ff0c600a
PaBHOMEPHOTO NMPSMOJIMHEHHOTO
JIBUKCHHSI

10 CrnokeHune nepeMerieHui u BH@?HOTeKa HOK
ckopocTeii. Pemmenne 33124 https://m.edsoo.ru/ff0c600a
HepaBHomepHOE ABUKEHUE. bubnuorexa [{OK

1 MrHoBeHHas CKOPOCTb. Y CKOpPEHHE. https://m.edsoo.ru/ff0c600a
[IpssMOnMHENHOE IBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onmcanue bubnuorexa [{OK

12 MPSMOJIMHENHOTO JIBHXKEHUS C https://m.edsoo.ru/ff0c600a
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe masieHne. Y CKopeHue bubnmoreka [JOK

13 CcBOOOIHOTO ITaIEHUS. 3aBHCUMOCTD https://m.edsoo.ru/ff0c600a
KOOpAMHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHU U WX Tpaduku

" JIB¥oKEHHUE Tela, OPOLIEHHOTO IO Bubnurorexa [IOK

YIJIOM K TOPU3OHTY

https://m.edsoo.ru/ff0c600a




KpuBonunelinoe 1BUKEHHE.
JIBr>KeHUE 10 OKPY>KHOCTHU. YTJ0Bas

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

15 Y JuHEHas ckopocth. [lepron u
yacroTa. LlenTpocTpemurensHoe u
MOJIHOE YCKOpEHHUe

16 KonrponbHas pabora 1o Teme Bubnmoreka [IOK
"KyHeMaTHKa" https://m.edsoo.ru/ff0c600a
ITepsblit 3ax0H HproTOHA. bu6muoteka [JOK
HuepuumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c600a

17 IIpuHIUII OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHbie
CHCTEMBI OTCUETA

18 Cwuia. PaBHOJENCTBYOIIAs CUIIA. Bubmorexa IIOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/ff0c600a

19 Bsaumoneiictue ten. TpeTuii 3akoH Bubnmoreka IIOK
HeioToHa https://m.edsoo.ru/ff0c600a
[IpyuHIMT Cynepno3UIuu CUJL. bubnuorexa [{OK

20 Pewienne 3ana4 Ha npUMEHEHUE https://m.edsoo.ru/ff0c600a
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTCHUS. bubmuorexa [{OK

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN https://m.edsoo.ru/ff0c600a
Y UHEPTHOM MaccChl

9 CwJla TSOKECTH ¥ YCKOPEHHE Bubnmoreka [IOK
CBOGOIHOTO MaICHHS https://m.edsoo.ru/ff0c600a

” JIBroKeHUE HEOECHBIX TENI U MX Bu6mmoreka [IOK

HCKYCCTBEHHBIX CITyTHUKOB. [lepBas

https://m.edsoo.ru/ff0c600a




KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH I'yka. Bec

bubnunorexa [IOK

24 )
Tena https://m.edsoo.ru/ff0c600a
Cuna tpenus. [Ipupona u BUabI cuil bubnuorexa [{OK

75 TpeHus. JIBUKEHUE B KUIAKOCTH U https://m.edsoo.ru/ff0c600a
rasze ¢ yu€ToM CUJIbI COIIPOTUBIICHHUS
cpenbl

%6 Jasnenue. [ugpocTaTHueckoe bubmmoreka [IOK
napienne. CHma Apxumena https://m.edsoo.ru/ff0c600a
AOCOIOTHO TBEPJIOE TEIIO. bu6mmoreka [IOK

27 [TocTynarensHOE U BpalaTeibHOE https://m.edsoo.ru/ff0c600a
JBUKEHHE TBEPAOrO Tela

2% MOMEHT CHJIBI OTHOCHTEIBHO OCU Bu6mmoreka [IOK
ppamerns. [11eq0 crmst https://m.edsoo.ru/ff0c600a
CrnoxxeHue cuil, MPUI0KEHHBIX K bubnunorexa [IOK

29 TBepaoMy Teny. LleHTp TsaxecTn https://m.edsoo.ru/ff0c600a
Tena. Y ClIOBUs paBHOBECHS TBEPIOTO
tena. Buasl paBHOBeCHs

bubnunorexa [IOK

30 Pemrenne 3anaq https://m.edsoo.ru/ff0c600a
KoHnTposbHast pabota 1mo teme bubnuoTexa [{OK

31 "Tunamuka. CTaTuka TBEpIOTO https://m.edsoo.ru/ff0c600a
Tena"

1 VMIynbc MaTepUaIbHOM TOUKH, bubmmoreka [IOK

CHUCTEMBI MAaTCPHUAIIBHBIX TOUCK.

https://m.edsoo.ru/ff0c600a




Ilentp Macc cucTeMbl MaTEPUAIIBHBIX
Touek. Teopema o IBUKEHUHU LIEHTpa
macc

I/IMHyJIBC CHJIBI U UBMCHCHUC

bubnunorexa [IOK

33 MMITyJIbCa TeJla. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c600a
uMItysbca. PeakTuBHOE IBUKEHHE
MoOMEHT uMITyJIbCa MaTepualbHON bubnuoTexa [{OK
touku. [IpeacraBnenue o https://m.edsoo.ru/ff0c600a
34 COXpaHEHUU MOMEHTA UMITYJIbCA B
[EHTPATBHBIX TOJISIX
but6mmoreka [IOK
35 Pemenue 3ana4 https://m.edsoo.ru/ff0c600a
PabGora cunel Ha MaioM U Ha but6mmoreka [IOK
KOHEYHOM TIEPEMENICHHH. https://m.edsoo.ru/ff0c600a
36 ['paduaeckoe nmpencraBieHne
paboThI CHITBl. MOIITHOCTH CHITBI
Kunernuaeckas sneprus. Teopema 00 but6mmoreka [IOK
37 U3MCHECHUY KHHETUYCCKOU YHEPTUHU https://m.edsoo.ru/ff0c600a
MaTepUAIbHON TOYKHU
IloTenumanbpHBIE U bubnunorexa [IOK
HETIOTCHIIUAJIIbHBIC CUJIBL. https://m.edsoo.ru/ff0c600a
38 [TorenumansHas Heprus. Bropas
KOCMHYECKasi CKOPOCTh
Tperbs kKocMUYECKast CKOPOCTb. bu6muoteka [JOK
CBs13b pabOTHl HEMOTEHIIUATBHBIX https://m.edsoo.ru/ff0c600a
39 CHJI C I3MEHEHUEM MEXaHUYECKOU

SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHMYECKON IHEPTHU




Yupyrue u Heynpyrue bubmuoteka [JOK

40 CTOJIKHOBEHUS. Y paBHECHHE https://m.edsoo.ru/ff0c600a
beprynnu 1u1s uaeanbHON KUIKOCTH

41 KourpossHas paboTa 1o teme Bubnmoreka IIOK
"3aKOHBI COXPAHEHNS B MEXaHHKe" https://m.edsoo.ru/ff0c600a
Pa3BuTue npenacraBieHuit 0 npupoe bubnmoreka [JOK

47 Ter10Thl. OCHOBHBIE TIOJIOKEHUS https://m.edsoo.ru/ff0c600a
MKT. duddysus. bpoyHosckoe
JBUKEHUE
Crtpoenue ra3000pa3HbIX, KUJIKHX U bubnuorexa [{OK

43 TBEPABIX Tel. XapaKTep ABUKEHUS U https://m.edsoo.ru/ff0c600a
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT bubnuorexa [{OK

44 (atomoB). KonmuecTBo BemiecTsa. https://m.edsoo.ru/ff0c600a
ITocrosinHas ABoraapo

45 Temneparypa. TemnoBoe Bubmorexa [IOK
pasHoBecue. IIkana Llembcus https://m.edsoo.ru/ff0c600a

bubnunorexa [IOK
46 Pemrenne 3ana4 https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK

47 Wneanbheiit ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/f0c600a

A8 VpasHenne Menpeneena- bubmmoreka LOK
Knaneiipona. Pemenne 3aiau https://m.edsoo.ru/ff0c600a

49 AGComOTHAs TeMIepaTypa. 3aKoH bubmmoreka [IOK

JanpToHa

https://m.edsoo.ru/ff0c600a




I/I30Hp0LIeCCBI B NACAJILHOM Ira3€ C

bubnunorexa [IOK

50 MTOCTOSIHHBIM KOJINYECTBOM https://m.edsoo.ru/ff0c600a
BElIeCTBA
I'paduueckoe npeacraBieHue bubmuoteka [JOK

51 U30IIPOLIECCOB: U30TEPMA, U30X0DPa, https://m.edsoo.ru/ff0c600a
n3obapa

but6moreka [IOK
52 OcnoBuoe ypapuenue MKT https://m.edsoo.ru/ff0c600a
but6mmoreka [IOK

53 Pemenne 3aaq https://m.edsoo.ru/ff0c600a
CBs13b a0COTIOTHOM TEMIIEPATYPHI bubmuorexa [{OK
TEPMOJIMHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/ff0c600a

54 CpeHEel KHHETHYECKOM dHEeprueu
MOCTYNAaTEeNbHOTO TETJIOBOTO
IBIDKEHUA €€ JacTUIl

5 OG606IIeH e U CHCTEMATH3AITHS BH@HOTeKa HOK
sHAHM 1o Teme "OcHorsl MKT" https://m.edsoo.ru/ff0c600a

56 KoHTpospHas paboTa 1o Teme E;I@‘H’IOTeKa LOK
"Ocrossl MKT" ps://m.edsoo.ru/ff0c600a
TepmoauHaMuueckas CUCTEMA. bu6muoteka [JOK
3ajanue BHEMIHUX yciuoBuit ais T/] https://m.edsoo.ru/ff0c600a
CUCTeMbl. BHeNIHNe U BHYTpEHHUE

57 napametpsbl. [TapameTpst T/

CUCTEMBI KaK CpeIHUE 3HAUCHUS
BEJIMYMH, ONKCHIBAIOIIMNX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE




Hynesoe Hauano TepMOgUHAMHUKH.

bubnunorexa [IOK

58 CamornpounsBosnbHas penakcanus TJ] https://m.edsoo.ru/ff0c600a
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mogens uaeaabHOro ra3a B bubnunorexa [IOK

59 TEpMOJAVHAMUKE. Y CIIOBUS https://m.edsoo.ru/ff0c600a
MPUMEHUMOCTH 3TOU MOJAEIIU
YpaBHeHnue Menpeneena- but6moreka [IOK

60 Krnaneiipona u BelpakeHue ais https://m.edsoo.ru/ff0c600a
BHYTPEHHEH SHEPruu
Bripaxkenue 111 BHyTpeHHEH bubmuorexa [{OK

61 3HEPTUU OJTHOATOMHOT'O UJCATBHOTO https://m.edsoo.ru/ff0c600a
raza. KBasucratuueckue u
HECTAaTUYECKUE MPOIIECCHI
DneMeHTapHas padoTa B bubnuorexa [{OK

62 TepMOJIMHaMUKe. Beruucnenue https://m.edsoo.ru/ff0c600a
paboTsl 1o rpaduKy mporecca Ha
pV-nuarpamme
Tennonepenava kak crocoo but6mmoreka [IOK

63 W3MEHEHUS BHYTpeHHEe# sHeprun T/] https://m.edsoo.ru/ff0c600a
CHUCTEMBI 0€3 COBEpIIICHUS pabOThHI

" KoHBeKIUS, TEIIOIPOBOJHOCTb, Bubmmorexa IIOK
W3TydeHMe https://m.edsoo.ru/ff0c600a
KoauduecTBO TemnoTsl. bubnunorexa [IOK
TennoéMkocTh Tena. Y aeabHas u https://m.edsoo.ru/ff0c600a

65 MOJISIpHAs TEINIOEMKOCTHU BEIIECTBA.

Y,HGJIBHaSI TCIJIOTA CTOpaHUA
TOIIJIMBA




Pacuér konuyecTBa TEIUIOTHI IIPU

bubnunorexa [IOK

66 )
Temonepeate https://m.edsoo.ru/ff0c600a

p [MousaTre 06 anuabaTHOM IpoLEecce. Bubsmorexa LIOK
TlepBHbiii 3aKOH TepPMOTHHAMHKH https://m.edsoo.ru/ff0c600a
KonnyectBo TemnoTs! u pabora Kak bu6muoteka [JOK

68 MepbI U3MEHEHUS BHYTPEHHEN https://m.edsoo.ru/ff0c600a
sHepruu T/l cucremel
BTopoii 3ak0oH TEpMOAMHAMUKY IS but6mmoreka [IOK

69 PAaBHOBECHBIX 1 HEPABHOBECHBIX https://m.edsoo.ru/ff0c600a
nporeccoB. HeoOpaTumocTts
MPUPOHBIX MPOIIECCOB
[TpUHIMIIBI AEHCTBHS TEMIOBBIX Bubmmoreka IIOK

70 warms, KITJT https://m.edsoo.ru/ff0c600a
MaxkcumansHoe 3Hauenue KIT/I. bubmmoreka [IOK

71 [uicn Kapro https://m.edsoo.ru/ff0c600a

bubnunorexa [IOK

72 Pemenne 3agaq https://m.edsoo.ru/ff0c600a
OKOJIOTHYECKHE aCIICKThI bubnunorexa [IOK

7 HUCIIOJB30BaHUS TEIJIOBBIX https://m.edsoo.ru/ff0c600a
nsurareneil. TennoBoe 3arps3HeHne
OKpYKaloIleil cpeabl

bubnunorexa [IOK
74 Pemenue 3amau

https://m.edsoo.ru/ff0c600a




O00011IeHUE U CUCTEMATU3ALMS

bubnunorexa [IOK

75 3HaHuil no TeMe "TepMoauHaMuKa. https://m.edsoo.ru/ff0c600a
TennoBbie MaIuHbBL"
KonTtponsHas pabora o teme bubmuoteka [JOK

76 "TepmoauHamuka. TenaoBbie https://m.edsoo.ru/ff0c600a
MAaIIUHBL"
[TapooOpa3oBaHre U KOHIEHCAIIUS. but6moreka [IOK

77 Hcnapenue u kureHue. Y aenbHas https://m.edsoo.ru/ff0c600a
TEIUIOTa MapooOPa30BAHHUS
Hacrelimmennsie 1 HeHAaCBIIEHHEBIE but6mmoreka [IOK
napel. KauecTBeHHas 3aBUCUMOCTh https://m.edsoo.ru/ff0c600a
IJIOTHOCTH U JaBIICHHS

73 HACBIIIEHHOTO Mapa OT
TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TeMIIEPaTypPhl KUIICHUS
OT JaBJICHUS B KUJIKOCTH

9 BnaxkHOCTb BO31yXa. AGCONIOTHAS U BH6J‘IHOTeKa HOK
OTHOCHTEIBHAS BIAKHOCTD https://m.edsoo.ru/ff0c600a

but6mmoreka [IOK

80 Pemenne 3anau https://m.edsoo.ru/ff0c600a
Teépnoe Teno. Kpucranmnuueckue u bubnuorexa [{OK

81 amopdHbIe Tena. AHU30TPOITHS https://m.edsoo.ru/ff0c600a
CBOWCTB KPHCTAJJIOB
[InaBieHne U KpUCTATIU3ALIMSL. but6mmoreka [IOK

82 VYnenpHas TEII0TA IDIABICHUS. https://m.edsoo.ru/ff0c600a

CyO6nmumarust




Jedopmaruu TBEpIOTO TENA.
Pactsoxenue u cxxatue. CaBur.

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

83 Monayns FOwnra. IIpenen ynpyrux
nedopmaruit
TemnnoBoe pacIIMpeHne KUIKOCTEN U bu6muoteka [JOK

24 TBEPIBIX TEJ. AHTAPMOHU3M https://m.edsoo.ru/ff0c600a
TEIUIOBBIX KOJeOaHUi 4acTuIl
BElIeCTBa

a5 [IpeoGpa3zoBaHKe SHEPTHHU B E;I@HOTGKE‘ LOK
(ba30BBIX MEpexonax ps://m.edsoo.ru/ff0c600a

bubnunorexa [IOK
86 YpaBHEeHHE TEIIOBOTO OamaHca https://m.edsoo.ru/ff0c600a
but6mmoreka [IOK

87 Pemenne 3anau https://m.edsoo.ru/ff0c600a
IToBepXHOCTHOE HATSIKEHUE. bubnuorexa [{OK

28 Kanunnspueie sisnenus. Jlapnenue https://m.edsoo.ru/ff0c600a
M0J1 UCKPUBJIEHHON MOBEPXHOCTHIO
xuakoctu. @opmyiia Jlannaca
O000111eHNE U CUCTEMATU3ALMS but6mmoreka [IOK

29 3HaHW no TeMe "ArperaTHsle https://m.edsoo.ru/ff0c600a
cocTosgHus BelecTa. Pa3oBbIe
nepexomsl"
KontponsHas padora o Teme bubmuoteka [JOK

90 "ArperaTHbl€ COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/ff0c600a

®azoBble Nepexoab”




OnexTpusanus Tel U €€ IposBICHUS.

DnekTpuyeckui 3apsia. /IBa Buaa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

91 BIIEKTPUYECKUX 3apsI0B.
[TpoBOAHMKY, TUAIEKTPUKU U
MOJTYTIPOBOTHUKH
DJIeMEHTAPHBIN 3JIEKTPUYECKUIA bubnmoreka [JOK
92 3apsi. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c600a
INEKTPUUYECKOTO 3apsijia
93 B3auMozeiicTBUE 3apsI0B. BH6J‘IHOTeKa LOK
Toueunsle 3apsbl. 3akoH Kynona https://m.edsoo.m/f0c600a
bubnunorexa [IOK
94 Pemenne 3ana4 https://m.edsoo0.ru/ff0c600a
95 Onexrpuueckoe mnoje. Ero aeiicreue E;If;/lx/lgfee;(; ?2};%6003
Ha AJIEKTPUYECKHUE 3aPsi/Ibl S :
Hanpsik€HHOCTD 3JIEKTPUYECKOTO bubnuorexa [{OK
nostst. [IpoOubIii 3apsn. Jlnaum https://m.edsoo.ru/ff0c600a
96 HanpsHKEHHOCTHU AJIEKTPUUECKOTO
noJist. OTHOPOJIHOE IEKTPUUYECKOE
noJie
ITorenMaIbLHOCTE but6mmoreka [IOK
97 3IIEKTPOCTATUYECKOTO TTOJS. https://m.edsoo.ru/ff0c600a
Pa3HocTh OTEHIINAIOB U
HaIpsKEHUE
[ToreHumansHas HEPTUs 3apsAa B but6mmoreka [IOK
08 3IIEKTPOCTATUYECKOM MOJIE. https://m.edsoo.ru/ff0c600a

HOTGHHI/I&H SJICKTPOCTATUYCCKOI'O
I10JIA




CBs13b HaNPSKEHHOCTH OIS U

bubnunorexa [IOK

99 pa3HOCTH MOTEHIINAIOB JJIsI https://m.edsoo.ru/ff0c600a
ANEKTPOCTATHYECKOTO OIS

100 [pUHIHUTT CYTIEPIIO3UITUH Bubnmoreka IIOK
SIEKTPHUECKHX TOJIeHt https://m.edsoo.ru/ff0c600a

bubnunorexa [IOK

101 Pemrenne 3anayq https://m.edsoo.ru/ff0c600a

102 [Tone Toueunoro 3apsza. [Tone Bubmorexa [IOK
PABHOMEPHO 3apSKEHHOI chepbr https://m.edsoo.ru/ff0c600a
[Tone paBHOMEpPHO 3apsiKEHHOTO MO bubnuorexa [{OK

103 00béMmy mrapa. [Tose paBHOMEpHO https://m.edsoo.ru/ff0c600a
3apsHKEHHON OCCKOHEYHOU
TUTOCKOCTH

104 ITpOBOIHMKH B 3JIEKTPOCTATUYECKOM bubmmoreka [IOK
noje. YciloBue paBHOBECHS 3apAI0B https://m.edsoo.ru/ff0c600a

105 JIM3JIEKTPHUKH U MTOTYIIPOBOIHUKH B Bubnmoreka IIOK
37EKTPOCTATHIECKOM TIOMTE https://m.edsoo.ru/ff0c600a
Kongencarop. DnekTpoéMKOCTh bubmuoteka [JOK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb https://m.edsoo.ru/ff0c600a
TUIOCKOTO KOHICHCATOpa

107 [TapauIenbHOE COEAUHEHNE bubmmoreka [IOK
KOH/IEHCATOPOB https://m.edsoo.ru/ff0c600a

108 [TocnenoBaTepbHOE COSTMHEHUE bubmoreka LHOK

KOHAOCHCATOPOB

https://m.edsoo.ru/ff0c600a




OHeprus 3apsyKEHHOTO

bubnunorexa [IOK

109 KOHJIEHCATOPa https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK

110 Pemenne 3ana4 https://m.edsoo.ru/ff0c600a

- JIBYOKEHHUE 3apSyKEHHOM YaCTULIBI B Bubnuorexa IIOK
OJTHOPOJIHOM ITEKTPIIECKOM TIONTE https://m.edsoo.ru/ff0c600a

but6mmoreka [IOK

112 Permenue 3ana4 https://m.edsoo.ru/ff0c600a
O00011eHNEe U CUCTEMATU3ALMS but6mmoreka [IOK

113 3HaHWI MO TeMe "DIEKTpUYECKoe https://m.edsoo.ru/ff0c600a
nose"
KonTponbHas paboTta 1o Teme Bubsmorexa LIOK

114 "IeKTpHIECKoe o https://m.edsoo.ru/ff0c600a
Cwuna Ttoka. [1ocTOSHHBIH TOK. bubmuorexa [{OK

115 VYcnoBus cynecTBOBaHUS https://m.edsoo.ru/ff0c600a
MOCTOSTHHOTO JIEKTPUYECKOTO TOKa
HWcrounnku Toka. Hanpsokenune u Bubmmorexa LIOK

116 IIC https://m.edsoo.ru/ff0c600a

117 3akon OMa IS y4acTKa LEMH. bubnmorexa LIOK
DIIEKTPUUYECKOE CONMPOTUBIICHUE htps://m.edsoo.ru/ff0c600a
3aBHUCUMOCTb COIPOTUBIICHUS bubnuorexa [{OK

118 OJHOPOJHOT'O TPOBOJTHUKA OT €0 https://m.edsoo.ru/ff0c600a

JUTMHBI U TIIOTIAIN TTOTIEPEYHOTO
CEeueHUs




VY nenpHO€E CONPOTUBIICHUE

bubnunorexa [IOK

119 .
BemecTsa. Pelenne 3anau https://m.edsoo.ru/ff0c600a
[TocnenoBarenbHOE, MapalieIbHOE, bubnunorexa [IOK
120 CMEIIIaHHOE COCIUHEHUE https://m.edsoo.ru/ff0c600a
MPOBOJTHUKOB
Pacuér pa3zBeTBIEHHBIX bubnmoreka [JOK
121 JNEKTpHUYECKuX nenen. Ilpasuna https://m.edsoo.ru/ff0c600a
Kupxroda
but6mmoreka [IOK
122 Pemenne 3anau https://m.edsoo.ru/ff0c600a
193 Pa6oTa >1IeKTpUYECcKOro ToKa. 3aKoH bubnmorexa LIOK
Jixoyns —Jlenna https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK
124 Pemenne 3anau https://m.edsoo.ru/ff0c600a
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. bubnunorexa [IOK
125 Tennopas MOIIHOCTb, BhIACIsIEMAs https://m.edsoo.ru/ff0c600a
Ha PE3UCTOpE
but6mmoreka [IOK
126 Pemenne 3anau https://m.edsoo.ru/ff0c600a
197 DJIC 1 BHyTpEHHEE CONPOTUBIICHHE bubnmorexa LIOK
HCTOYHMKA TOKA https://m.edsoo.ru/ff0c600a
198 3akon OMa 11 TIOJHOM (3aMKHYTO#) bubnmorexa LIOK

BIIEKTPUYECKON LIETTH

https://m.edsoo.ru/ff0c600a




bubnunorexa [IOK

129 Pemenne 3anau https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK
130 MomHOCTh HCTOYHHMKA TOKA https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK
131 Koporkoe 3ambikanue https://m.edsoo.ru/ff0c600a
KoH1eHCcaTop B ey IOCTOSHHOTO bubmiorexa LHOK
132 https://m.edsoo.ru/ff0c600a
TOKa
but6mmoreka [IOK
133 Pemenne 3anau https://m.edsoo.ru/ff0c600a
134 Pemienue 3aiau mo reme bubmmorexa [IOK
"TOCTOSHHBIH STEKTPHEECKHIT TOK" https://m.edsoo.ru/ff0c600a
135 Pewienue 3amau no reme bubmmorexa [IOK
"TlOCTOSHHBII STEKTPHUIECKHii TOK" https://m.edsoo.ru/ff0c600a
136 Pewienue 3amau no reme bubmmorexa [IOK
"TlOCTOSHHBIH STEKTPHHIECKHii TOK" https://m.edsoo.ru/ff0c600a
O00011eHNEe U CUCTEMATU3ALMS but6mmoreka [IOK
137 3Hauui 110 TeMe "[1oCTOIHHBIN https://m.edsoo.ru/ff0c600a
INEKTPUUYECKUI TOK"
138 KonTtponbHas paboTa 1o TemMe bubmiorexa LHOK
"TOCTOSHHBIH STEKTPHHEECKHT TOK" https://m.edsoo.ru/ff0c600a
139 DNIeKTpUYECKas IPOBOAUMOCTE bubmiorexa LHOK

Pa3IMYHbIX BCIICCTB.

https://m.edsoo.ru/ff0c600a




DNEKTPUUECKUN TOK B METAJLIAX.
CBepXIIpoBOANMOCTD

DNEKTPUUECKUN TOK B pacTBOPax U

bubnunorexa [IOK

140 pacIulaBax 3J€KTPOJUTOB. 3aKOHbI https://m.edsoo.ru/ff0c600a
®Dapajnes 1S AIEKTPOIr3a
but6mmoreka [IOK
141 DneKTpU4YecKuil TOK B razax. [lma3sma https://m.edsoo.ru/ff0c600a
142 DIIEKTPUYECKHUI TOK B BAKYyME. bubmmoreka [IOK
BakyymHbie TPHGOpHT https://m.edsoo.ru/ff0c600a
143 DIEKTPUIECKUI TOK B Bubnmoreka [IOK
MOTYTPOBOHAKAX https://m.edsoo.ru/ff0c600a
bubnunorexa [IOK
144 HomynpoBogHIKOBEIE IPHOOPEI https://m.edsoo.ru/ff0c600a
Du3nYeCKU IPAKTUKYM I10 TEME bubmuoteka [JOK
"N3MepeHune cuiibl TOKa U https://m.edsoo.ru/ff0c600a
HAINpsOKEHUS B IIETIH TTOCTOSTHHOTO
TOKa MPH MMOMOIIY aHAJIOTOBBIX U
145 UG POBBIX U3MEPUTEITHHBIX
npuOopoB" win "3HAKOMCTBO C
1 poBoii 1aboparopueii mo
busuke. [Tpumeps! n3mepeHust
(bU3NYECKUX BETMYHMH NP TTOMOIIN
KOMIIBIOTEPHBIX 1aTYMKOB"
146 Du3rYecKuil MPAKTUKYM 0 TEME bubmmoreka [IOK

"N3yyeHue HepaBHOMEPHOTO

https://m.edsoo.ru/ff0c600a




JIBAJKEHUS C LEJBIO ONPENEIICHUS
MTHOBEHHOM CKOpocTH"

147

Du3n4eCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHHUs Npu
MPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU
miockoct" mnn "UcciaenoBanue
3aBUCUMOCTH IIyTHU OT BPEMEHU NPH
PaBHOYCKOPEHHOM JIBMKEHUN"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

148

Du3NYEeCKU IPAKTUKYM I10 TEME
"3mepenue ycKopeHHst CBOOOIHOTO
nagenus" win "M3ydenue qBr>KeHus
Tesa, OPOIIEeHHOTO TOPU30HTAIBHO"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

149

Du3nYeCKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPYKHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO" WIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHUYECKOTo
MasiTHUKa OT €ro mapaMeTpoB"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

150

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3Mepenne paBHOIEHCTBYIOLIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTH'" WIIH
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTHU BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a
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Du3n4eCKUl IPAKTUKYM I10 TEME
"NccneqoBanue 3aBUCUMOCTH CHII
YIPYTrOCTH, BOSHUKAIOIINX B
IpyXHHE U PE3UHOBOM 00pasIe, OT
ux nepopmanun" win "M3yuenue
JBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN 4epe3 JIETKUM
o1oK"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

152

DuU3NYECKU MPAKTUKYM MO TEME
"Nzmepenune koddduimeHTa TpeHus
M0 BEJIMYHHE YTIIOBOTO
KOd(pPUITMEHTA 3aBUCUIMOCTH
Frp(N)" unu "UccnenoBanue
JBIDKEHUS OpycKa 110 HAKJIOHHOH
IUIOCKOCTH C ITEPEMEHHBIM
Koa(urmeHToM TpeHus" niIn
"U3ydyeHue IBU>KEHUA Ipy3a Ha BaIy
¢ TpeHuem"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

153

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue yciaoBui
paBHOBECHS TBEPAOTO TEIA,
HMMEIOLIET0 OCh BpalleHus" uiu
"KoHCcTpyHrpoBaHUE KPOHIITEHHOB U
pacuér CuI ynpyroctu" uiu
"N3y4yeHne yCTOHYMBOCTU TBEPIOTO
TeJa, UMEIOUIETO0 II0IAb Onops"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

154

DuU3NYECKU MPAKTUKYM M0 TEME
"U3MepeHune uMiysbca Tela mno
TopMo3HOMY nyTu" unu "U3mepenune

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a




CHUJIBI TATH, CKOPOCTU MOJIEIH
ANEKTPOMOOUIIST U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS
HMMITyJIbCa TeJIa C UMITYJIHCOM CHJIbI"
unu "MccnenoBanue cOXpaHeHus
UMITYJIbCa MPU YIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKOM DHEPrUU Tella 110
TOPMO3HOMY IIyTH"

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHne n30TepMHUUECKOTO
npouecca (peKOMEHI0BAaHO
UCTIOJIb30BaHue ITUPPOBOI
nabopatopun)" wiu "U3ydenue
M30XOPHOTO Mpolecca’ uimm
"N3yuenune nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHHUs
cocTosAHMS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

156

Du3HYEeCKU IPAKTUKYM I10 TEME
"U3mepenue ynenbHOol
tertoéMmkoctu" nwin "Uccnenosanue
MpoIecca OCTHIBAHUS BEIIECTBA" MU
"UccnenoBanue agnadaTHOTO
nponecca’ wim "U3yuenne
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTEH"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a
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Du3n4eCKUl IPAKTUKYM I10 TEME
"N3ydyeHue 3akOHOMEPHOCTEM
WCTIApEeHUS KUJIKOCTEN" WITn
"U3Mepenue ynenbHOM TeMI0ThI
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue abCoMIOTHOM
BJIQ)KHOCTH BO3]lyXa U OLIEHKA MaccChl
napoB B nomeuieHun". Mzmepenue
K02 pHLIHEeHTa TOBEPXHOCTHOTO
HaTSKEHMSI

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

158

Du3nYeCKU IPAKTUKYM I10 TEME
"HabmtoieHue npeBpamieHus
SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa
B DHEPIHUIO U3JIy4eHus cBeroauoaa"
unu "M3yueHne npoTeKaHus TOKa B
LIETH, CoJIepxalel KoHaeHcaTop"
unu "PacnpenenieHre pa3HOCTH
MOTCHITUAIOB (HAMPSDKEHUS) TIPU
MOCJIEI0BATEILHOM COECIUHEHUH
KOH/IEHCATOpOB"

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

159

DuU3NYECKU MPAKTUKYM MO TEME
"NccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MiIH
"N3MepeHue yaenpHoro
COINPOTHBIIEHUSI IPOBOAHUKOB" MIIH
"UccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAIPSDKCHUS 1J151 JTaMITbI
HaKaJIuBaHUs"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a




Du3n4eCKUl IPAKTUKYM I10 TEME
"HaGnronenue anextponausa" wim
"U3mepenue 3apsana
OJTHOBAJICHTHOI'O MOHA" YIIN

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

160 "
Hccnenosanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Auoaa"
PeseprubIit ypok. O6001IeHNE 1 bubnuorexa [{OK
161 CHUCTEMAaTH3alMs 3HAaHUHU 10 TEME https://m.edsoo.ru/ff0c600a
"KunemaTtuka"
PeseprubIit ypok. O6001IeHNE 1 bubnuorexa [{OK
162 CHUCTEMAaTH3als 3HaHUHN 10 TEME https://m.edsoo.ru/ff0c600a
"Inaamuka"
PezepBusblit ypok. O6001eHue 1 bu6muoteka [JOK
163 CHCTeMaTHU3aIvs 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a
"CraTuka TBEpI0ro Tena"
PezepBHblit ypok. O60011eHuE 1 bu6muoteka [JOK
164 CHCTEMAaTHU3alus 3HAaHUH 10 TeMe https://m.edsoo.ru/ff0c600a
"3aKOHBI COXpaHEHUs B MEXaHUKE"
PeseprubIit ypok. O6001IeHNE 1 bubmuorexa [{OK
CHCTEMAaTHU3alus 3HAaHUH 10 TeMe https://m.edsoo.ru/ff0c600a
165 "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOU
Teopun"
Peseprubiit ypok. O6001IeHNE 1 bubmuorexa [{OK
166 CHCTEMAaTHU3alus 3HAaHUH 10 TeMe https://m.edsoo.ru/ff0c600a

"Tepmonunamuka. TemnnoBbie
MAaIInHE"




PesepBHelil ypok. O600IICHHE U
CHCTeMaTH3allMs 3HAHUH 110 TeMe

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

167 1
"ArperaTHble€ COCTOSIHUSI BEILIECTBA.
®da3oBble nepexoab”
PezepBublit ypok. O6001eHue u bu6muoteka [JOK

168 CHCTEMAaTU3alus 3HAHUH 10 TEME 1 https://m.edsoo.ru/ff0c600a
"OnekTpuueckoe nose"
PesepBublit ypok. O6001eHue 1 bu6muoteka [JOK

169 CHCTEMAaTU3alus 3HAHUH 10 TEME 1 https://m.edsoo.ru/ff0c600a
"TTocTOsTHHBIN NEKTPUYECKUI TOK"
Peseprubiil ypok. O6001IeHNE 1 bubnuorexa [{OK

170 CHUCTEMAaTH3als 3HAaHUHN 10 TEME 1 https://m.edsoo.ru/ff0c600a
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10O 170 16

I[TPOTPAMME




11 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoTsI padoThI
pecypchl
Bs3anMoaelicTBUE ITIOCTOSHHBIX
bu6mmoreka [IOK
1 MAarHuTOB ¥ MTPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/ff0c600a
MarnutHoe nosue. ['unoreza Ammnepa
BexTop MarauTHOM HH, HH.
2 ITpnn pI/m CyHeprno3u EZK l\fllaFHI/ITHBIX 1 bubmorexa LIOK
P VH yrep 1 o https://m.edsoo.ru/ff0c600a
nosiei. JINHUKM MarHUTHOM MHIYKITMH
3 MaraurtHoe nose NpoBOJHMKA C | bubmmoreka [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/ff0c600a
4 Cuna Amnepa, e€ HalIpaBJIEHUE U | bubnuoreka [JOK
MOZYJIb https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
5 Pemenue 3ama 1
[HICHH ad https://m.edsoo.ru/ff0c600a
6 [Ipumenenue 3akoHa Amrmepa. 1 bubnnorexka HOK
DNEeKTPOU3MEPUTEIHLHBIE TPHOOPHI https://m.edsoo.ru/ff0c600a
Cuna JlopeHua, e€ HanlpaBiIeHUE U
. MOAYJb. J[BHKEHUE 3apsSKEHHON 1 bubnmoreka [JOK
YaCcTUIIBI B OJTHOPOJTHOM MAarHUTHOM https://m.edsoo.ru/ff0c600a
noJie
Bbu6nmuoreka [IOK
8 Pemenue 3ama 1
HHeHH Aat https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
9 Pabora cunwl Jlopeniia 1
peHIL https://m.edsoo.ru/ff0c600a




Bbu6nmuoreka [IOK

10 P
clierme sajat https://m.edsoo.ru/ff0c600a
MarauTHoOE II0JI€ B BEILIECTBE.
11 deppoMarseTuky, napa- u bubmorexa LIOK
pp - 11ap https://m.edsoo.ru/ff0c600a
IHaMarHeTUKHA
OCHOBHEBIE CBOUCTBA
12 ¢deppomarneTkos. [Ipumenenne buommorexa HOK
PP P https://m.edsoo.ru/ff0c600a
(heppoMarHeTUKOB
13 Pemenue 3agad nmo reme "MarautHoe bubnuorexa [JOK
mosne" https://m.edsoo.ru/ff0c600a
14 Pemenne 3agau mo teme "MarautHoe bubnuorexa [JOK
noJie" https://m.edsoo.ru/ff0c600a
SIBiIeHUE 3IEKTPOMArHUTHOU
15 HH nu. IToTok BekTOpa bubmorexa LIOK
Ay N p https://m.edsoo.ru/ff0c600a
MarHuTHON MHIYKIIMH
Bbu6nmuoreka [IOK
16 OJC unpykunu https://m.edsoo.ru/ff0c600a
3aKOH 3JIEKTPOMArHUTHON HHIYKIMH Bubmmorexa IIOK
17 Dapanes https://m.edsoo.ru/ff0c600a
BuxpeBoe snekrpudeckoe noie. Toku bubnmorexa LIOK
18 Dyko https://m.edsoo.ru/ff0c600a
19 DJIC MHAYKIUH B ABUKYIIHXCS Bubmmoreka IIOK
NPOBOJTHHKAX https://m.edsoo.ru/ff0c600a
Bbubnmuoreka [IOK
20 Pemrenue 3agau

https://m.edsoo.ru/ff0c600a




Bbu6nmuoreka [IOK

21 Ipasuiio Jlenua https://m.edsoo.ru/ff0c600a
WNuaykruBHocTs. KaTymka bubmumoreka [JOK

22 WHAYKTUBHOCTH B LIENU [IOCTOSIHHOTO https://m.edsoo.ru/ff0c600a
TOKAa

” SIBnenue camoungykimu. DJIC bu6morexa [IOK
CaMOMHTYKIIHH https://m.edsoo.ru/ff0c600a

94 DHeprus MArHUTHOTO 10/ KaTyHIKH bu6moreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE TI0JIE https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK

25 Pemenne 3anau https://m.edsoo.ru/ff0c600a

%6 O600IIIeHNE ¥ CHCTEMAaTH3aINs bubmorexa [IOK
3HAHMIT 10 TeMe "DIeKTPoIMHAMHKA" https://m.edsoo.ru/ff0c600a

7 KourposnbHast paboTa 1o Teme Bubnmorexa IIOK
" TeKTpOHHAMHKA" https://m.edsoo.ru/ff0c600a
KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK

28 Konebanus. 'apMoHnueckue https://m.edsoo.ru/ff0c600a
KoJIeOaHus

29 Kunemaruueckoe 1 TUHAMUYECKOE Bubmorexa [IOK
OIMCaHKe KOJICOATEIBHBIX JIBIKCHHIN https://m.edsoo.ru/ff0c600a
DHepreTudeckoe onucanue. BeiBos bu6mmoreka [IOK

30 ITMHAMHYECKOTO OITMCAHUS https://m.edsoo.ru/ff0c600a

rapMOHMYECKUX KOJIeOaHU U3 HX




OHCPICTUYICCKOTO U KHHCMATHUYCCKOI'O

OITMCAHUS
Bbu6nmuoreka [IOK
31 Amruaryna u haza Kosnebanmii https://m.edsoo.ru/ff0c600a
[Tepuona u yacTora KoJieOaHUH. bu6mmoreka [IOK
[Teproa manbeix cBOOOIHBIX https://m.edsoo.ru/ff0c600a
32 KoJe0aHnii MaTEMAaTHUECKOTO
MasTHUKA. [leproa cBoOOTHBIX
Kose0aHui PYKUHHOTO MasTHUKA
13 3aTyxaronue KojaeOanus. bubmorexa [IOK
BhIHYKeHHbIE KoJebanus. Pesonanc https:/m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
34 ABTOKONICOAHHS https:/m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
35 Pemenne 3anau https://m.edsoo.ru/ff0c600a
Ypok-koH(pepenmus "MexaHndeckue bubnmoreka [JOK
36 Kosie0aHUs B MY3bIKAIbHBIX https://m.edsoo.ru/ff0c600a
WHCTpYMEHTax"
O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
37 3HAHUH 10 TeMe "MexaHUUeCcKHe https://m.edsoo.ru/ff0c600a
Kkonebanus"
18 DIIEKTPOMATHUTHBIE KOJIECOaHHS. Bubmorexa [IOK
KonebaTebHblii KOHTYD https://m.edsoo.ru/ff0c600a
19 dopmyna Tomcona. CBs3b bu6moreka [IOK

aMIUTUTY/IBI 3apsiga KOHAeHcaTopa ¢

https://m.edsoo.ru/ff0c600a




aMHHHTyﬂOﬁ CUJIBbI TOKA B
KOJIeOaTeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B

Bbu6nmuoreka [IOK

40 :
UIeaTbHOM KOJIE6aTENEHOM KOHTYPE https://m.edsoo.ru/ff0c600a
3aTyxaroue 3JIeKTPOMarHuTHbIE bubmuorexa [JOK

41 KosneOaHus. BeIHY X IeHHbBIE https://m.edsoo.ru/ff0c600a
ANIEKTPOMArHUTHBIEC KOJeOaHus
[Tepemennsiii Tok. Pesuctop u bubnuorexa [JOK

42 KOHJICHCATOP B LEMH MEPEMEHHOTO https://m.edsoo.ru/ff0c600a
TOKa

43 KaryIika HHIYKTHBHOCTH B LEITH Bubnmorexa IIOK
MepeMeHHOT0 TOKa https://m.edsoo.ru/ff0c600a

44 3akon OMa ISt SIIEKTPUUYECKOM [eTTH Bubnmorexa IIOK
MepeMeHHOT0 TOKa https://m.edsoo.ru/ff0c600a
MOIHOCTE IEPEMEHHOT0 TOKA. bubmumoreka [IOK

45 AMIUITUTYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0c600a
3HAUEHHUE CHJIBI TOKA M HAMIPSHKCHUS

bu6mmoreka [IOK
46 PesoHaHC B 9/IEKTPUUECKOM LeTH https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK

47 Pemenue 3amaq https://m.edsoo.ru/ff0c600a
WneanbHblif TpanchopmaTop. bubmmoreka [IOK

43 [IpousBoacTBo, nepenaya u https://m.edsoo.ru/ff0c600a

oTpeOIeHNE AIEKTPUICCKON
SHEPTUU




DKOJIOTUYECKHE PUCKU IIPU
MPOU3BOCTBE IEKTPOIHEPTHH.

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

49 Kynbrypa ncnosb3zoBanus
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
KUZHH
Bbu6nmuoreka [IOK
50 Pemenne 3anau https://m.edsoo.ru/ff0c600a
Bbubnmuoreka [IOK
51 Pemenue 3anau https://m.edsoo.ru/ff0c600a
O06001IeHNEe U CUCTEMAaTU3 AL bubmuorexa [JOK
52 3HAHUU 110 TeMe "DJIeKTPOMAarHuTHbIE https://m.edsoo.ru/ff0c600a
Konebanus"
MexaHn4ecKre BOJIHBI. bu6mmoreka [IOK
53 XapaKTepUCTUKA MEXAaHUYECKUX https://m.edsoo.ru/ff0c600a
BOJIH
bu6mmoreka [IOK
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0c600a
Bbubnmuoreka [IOK
55 3Byk. XapaKTepUCTHKH 3ByKa https://m.edsoo.ru/ff0c600a
56 Undpassyk u ynsTpassyk. [llymosoe Brbmorexa [IOK
3arps3HEHHe OKPYKAIOMIEH CpebI https://m.edsoo.ru/ff0c600a
Bbubnmuoreka [IOK
57 Pemenue 3agau

https://m.edsoo.ru/ff0c600a




QHGKTpOMaFHI/ITHBIe BOJIHBI.

Bbu6nmuoreka [IOK

58 )
3nydeHne >IeKTPOMarHUTHBIX BOJIH https://m.edso0.ru/ff0c600a

59 DHeprust HIEKTPOMArHUTHBIX BOJIH. Bubnmorexa IIOK
CBOMCTBa 3IEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0c600a
[Ixana 31€eKTPOMarHUTHBIX BOJIH. bubmmoreka [IOK

60 [IpuMeHeHue 3IeKTpOMarHUTHBIX https://m.edsoo.ru/ff0c600a
BOJIH B TEXHHUKE U OBITY
[TpuHIIMTIBI paANOCBA3U U bu6mmoreka [IOK

61 TeneBuaeHus. Pagnomokamusl. https://m.edsoo.ru/ff0c600a
DNEKTPOMarHUTHOE 3arps3HEHUE
OKpY>Karolleu cpebl
KonTtponsHas paboTa 1o Teme bu6moreka [IOK

62 "KoneGanus 1 BoTHE" https://m.edsoo.ru/ff0c600a
Caer. 3aK0H NPAMOJIMHENHOTO Bub6mmorexa IIOK

63 PACTIPOCTPAHEHHUS CBETA https://m.edsoo.ru/ff0c600a
Pemrenue 3anad Ha npuMeHeHUe bubmmoreka [JOK

64 3aKOHa IIPSIMOJIMHEWHOTO https://m.edsoo.ru/ff0c600a
pacrpocTpaHeHHUs CBETa
Orpaxenue ceera. I1I10cKoe 3epKao. Bubnmorexa IIOK

65 Cepuueckoe 3epkano https://m.edsoo.ru/ff0c600a
[Tpenomnenue cBeta. AGCONIOTHBIN U bubmuorexa [JOK
OTHOCUTEIbHBIN MTOKa3aTeb https://m.edsoo.ru/ff0c600a

66 npenomiieHus. [lonHoe BHyTpeHHEe

orpaxxeHue. IIpenenbHbIi yroiu
IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA




Pemenue 3agau Ha npuMeHEHUE

Bbu6nmuoreka [IOK

67 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS https://m.edsoo.ru/ff0c600a
cBeTa
Xon nyden B npusme. Jlucnepcus bubmmoreka [IOK
68 cera. CIIOXHBIH cocTaB 6e710ro https://m.edsoo.ru/ff0c600a
cBerta. LlBer
6o Jlunsel. @OKYCHOE PacCTOSHUE U bubnmorexa LIOK
OIITHYECKAS CHIIA JTMH3bI https://m.edsoo.ru/ff0c600a
0 [MocTpoeHue n300pakeHuUi B TMH3AX bubmorexa [IOK
¥ MX CUCTEMax. Y BEIMYEHHE JTUH3BI https://m.edsoo.ru/ff0c600a
Pemenue 3aga4 Ha mocTpoeHue bu6mmoreka [IOK
71 M300paKEHU, MOJTy4aeMbIX C https://m.edsoo.ru/ff0c600a
MTOMOMIBIO JIMH3
Bbu6nmuoreka [IOK
72 I'na3 xak onruyeckas cucrema https://m.edsoo.ru/ff0c600a
Pemenue 3anau. [Ipenensl bubmmoreka [IOK
73 IIPUMEHUMOCTH T€OMETPUYECKOMN https://m.edsoo.ru/ff0c600a
OTITUKH
4 CKOpOCTb CBETa U METOJIBI €€ bubmorexa [IOK
U3MEPECHUS https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
75 Hucnepcns ceta https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
76 Nutepdepentus cpera

https://m.edsoo.ru/ff0c600a




KorepeHTHble HCTOYHUKHU. Y CITOBUS

Bbu6nmuoreka [IOK

77 HaOII0/ICHUS MAKCUMYMOB H https://m.edsoo.ru/ff0c600a
MHUHHMYMOB
Bbu6nmuoreka [IOK
78 Pemenue 3amau https://m.edsoo.ru/ff0c600a
Bbu6nmuoreka [IOK
79 [Tpumenenne naTepepeHInu https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
80 Hudpaxus ceera https://m.edsoo.ru/ff0c600a
21 JudpakuuonHas pemeérka. Y cioBue bubmmorexa IOK
HaOII0/ICHHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0c600a
Bbu6nmuoreka [IOK
82 Pemenne 3agau https://m.edsoo.ru/ff0c600a
[Tonepe4HOCTH CBETOBBIX BOJIH. Bubmiorexa LIOK
83 Tonspusatus ceeta https://m.edsoo.ru/ff0c600a
Bbu6nmuoreka [IOK
84 Pemenue 3amau https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
85 CBeTOBBIE ABIICHHS B IPUPOJE https://m.edsoo.ru/ff0c600a
O00011IeHIE U CUCTEMATHU3AIMS Bubmioreka HOK
86 sHanii o Teme "OnTiKa” https://m.edsoo.ru/ff0c600a
27 KouTpomnbnas pabora no teme bubmmorexa IOK

«OnTukay

https://m.edsoo.ru/ff0c600a




rpaHI/ILILI HpI/IMeHI/IMOCTI/I
KJIACCHYECKOI MEXaHUKU. 3aKOHEI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

88
ANEKTPOIMHAMHUKHU Y TIPHHIIHATT
OTHOCHUTEITLHOCTH
29 [MocTynarel CrielUaabHOM TEOPHH bu6morexa [IOK
OTHOCHTENLHOCTH https://m.edsoo.ru/ff0c600a
[IpocTpaHCcTBEHHO-BpEMEHHOM bubnmoreka [JOK
uHTepBail. [IpeobpazoBanus https://m.edsoo.ru/ff0c600a
90 Jlopenua. YcnoBue NIpUYUHHOCTH.
OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHNE
BPEMEHHU U COKpAIICHUE JITHHBI
o1 DHEeprus ¥ UMITYJIbC PEISATHBUCTCKON bubmorexa [IOK
YACTHIIBI https://m.edsoo.ru/ff0c600a
CBs13p Macchl € 3HEPTUEN U bubmumoreka [JOK
92 HAMITYJIbCOM PEIIATUBUCTCKON https://m.edsoo.ru/ff0c600a
YaCTHUIbl. DHEPTHUs MTOKOs
bu6mmoreka [IOK
93 PaBHOBECHOE TETIIOBOE U3IIyYEHHE https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
94 3axoH cMemenus Buna https://m.edsoo.ru/ff0c600a
95 I'unoresa M. Inanka o KBaHTax. bubuorexa IIOK
DOTOHEI https://m.edsoo.ru/ff0c600a
Bbu6nmuoreka [IOK
96 DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ff0c600a




®otorddext. Onpiter A. T

Bbu6nmuoreka [IOK

97 )
Cronetosa. 3akoHbl GoTodhdexTa https://m.edsoo.ru/ff0c600a
VYpaBHeHue DitHIITeHA 17151 bubnmoreka [JOK
98 ¢dorosddexra. "Kpacnas rpanuna” https://m.edsoo.ru/ff0c600a
dorordpdexra
Jasnenue ceera. Onprtel I1. H. Bubnmorexa IIOK
99 JleGenena https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
100 BosHoBbie cBOCTBa HaCTHIL https://m.edsoo.ru/ff0c600a
Bounnbl ne bpoiinsa. [[nmuHa BoJHbI 1€ bu6mmoreka [IOK
101 Bpoiins u pazmepst obnactu https://m.edsoo.ru/ff0c600a
JIOKAJIMU3AINK IBUKYIIEICS YaCTHIIbI
Bbubnmuoreka [IOK
102 KoprmyckyspHo-BoIHOBO# Ayannusm https://m.edsoo.ru/ff0c600a
103 Jlupakius 31EKTPOHOB Ha Brbmmorexa LIOK
KpHCTAIIAX https://m.edsoo.ru/ff0c600a
Crennguka usmMepeHuii B bubnmoreka [JOK
104 Mukpomupe. COOTHOILIEHUS https://m.edsoo.ru/ff0c600a
HeomnpenenénHocreil ['eiizenbepra
bu6mmoreka [IOK
105 Perenne rpaduieckux 3axaq https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
106 Pemenue pacu€THbix 3ama4

https://m.edsoo.ru/ff0c600a




Konrponsnas pabora o remam:

Bbu6nmuoreka [IOK

107 "OcnoBbl CTO", "KopnyckynsipHo- https://m.edsoo.ru/ff0c600a
BOJIHOBOM Jyanu3m"
OnbITHI 10 UCCIIEAOBAHNIO CTPOEHUS bubmmoreka [IOK
108 atoma. [InmanerapHast Mozenb atoma https://m.edsoo.ru/ff0c600a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynater bopa https://m.edsoo.ru/ff0c600a
110 Bugpl ciextpos. CIIeKTp ypoBHEMH E;I@HOTeKa HOK
SHEprUH aToMa BOJOPOJA ps://m.edsoo.ru/ff0c600a
U3ITy4YeHUE CBEeTa s :
Bbubnmuoreka [IOK
112 Jlazep https://m.edsoo.ru/ff0c600a
Hyxnonnas moneins sapa bubmmoreka [JOK
113 Ieiizendepra-Banenko. 3apsia u https://m.edsoo.ru/ff0c600a
MAacCOBO€E YHCIIO Anpa. M30Tomsl.
PagnoaxTuBHOCTE
3aKoH paIMOAKTHUBHOTO pacraja. bubnmoreka [JOK
CBoiicTBa HOHU3UPYIOIIETO https://m.edsoo.ru/ff0c600a
114 n3iydeHus. BiausiHue
pPaZavoOaKTUBHOCTH Ha KUBBIE
opranu3msl. Jlozumerpus
OHeprus cBA3M HYKJIOHOB B S7pE. bubmmoreka [JOK
115 SAnepubie cuibl. [legext Maccsl siipa. https://m.edsoo.ru/ff0c600a

S nepHble peakuuu. AnepHsie




peakTopsl. [IpoGieMs! yripaBisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTH
SIIEPHOM HEPTEeTUKHU

Mertobl perucTpanuu u
HCCIIEIOBAHUS 3JIEMEHTaPHBIX
yactull. DyHaamMeHTaabHbIe

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

116 B3aUMOJIEUCTBUSI. bapruoHbI, ME30HBI
u nentoHnsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
[JIFOOHHAs! MOJIEIb aJJPOHOB
®usuka 3a npeaenamu CTaHIapTHOU bu6mmoreka [IOK

117 Mojenu. TéMHas matepust U TEMHas https://m.edsoo.ru/ff0c600a
sHeprus. EnuHcTBO huznveckoit
KapTUHBI MUpPa
DTamnbl pa3BUTHSA ACTPOHOMHH. Brbmmorexa LIOK

118 3HaueHHe ACTPOHOMMUH https://m.edsoo.ru/ff0c600a
[TpruMEeHNMOCTH 3aKOHOB (PU3UKH IS bubmmoreka [IOK

119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHX https://m.edsoo.ru/ff0c600a
00BEKTOB. MeTOIBI
ACTPOHOMHUYECKHUX HCCIIEIOBAHUI
CoBpeMeHHbIE ONITHYECKUE bubnmoreka [JOK

120 TEJIECKOIIbI, PaIUOTEIIECKOIIBI, https://m.edsoo.ru/ff0c600a
BHeaTMOcC(epHast aCTPOHOMHUS
Bun 38é3nnor0o HeOa. Co3Besnus, bu6mmoreka [IOK

121 SIPKUE 3BE3/bl, INIAHETHL, UX BUAUMOE https://m.edsoo.ru/ff0c600a

JIBIDKECHHE




Comnueunas cucrema. CoitHize.

Bbu6nmuoreka [IOK

122 Conneynas akTUBHOCTb. MIcTOUHMK https://m.edsoo.ru/ff0c600a
sHepruu CoJHIIa U 3BE3]T
3BE3/1bI, MX OCHOBHBIC bubmuorexa [JOK

123 XapakTepUCTUKHU. [luarpamMmma https://m.edsoo.ru/ff0c600a
"CIIeKTpabHBIN KJIACC — CBETUMOCTD"

124 3Be3/1bI [IABHOM }]?;16?1’1“61(3 HOK
10CITe10BATEIbHOCTH ps://m.edsoo.ru/ff0c600a
BuyTtpenHnee ctpoeHue 3BE3 . bubnnorexka HOK

125 CoBpeMEeHHbIE MPEICTABICHUS O https://m.edsoo.ru/ff0c600a
MIPOUCXOKACHUH U IBOJIIOLIMH
Connna u 3B€371. DTanbl )KU3HU 3BE3]

Mnuneunsiii [1yTe — Hama ['anakTuka. bubnnorexka HOK

126 Tunel ranaktuk. YépHble ObIpHI B https://m.edsoo.ru/ff0c600a
sJIpax rajJakTUK
Bcenennas. Paciupenne BeeneHHOM. bubmmoreka [IOK

127 3akon Xa66mna. Teopus bomibiioro https://m.edsoo.ru/ff0c600a
B3pbIBa. PenukToBoe n3iyueHue

178 Macrabuas crpykrypa BeeneHHoi. }}?H@THOTeKa LHOK
MeTaranaKTuKa ttps://m.edsoo.ru/ff0c600a

Bbu6nmuoreka [IOK

129 Hepeménnsie npobiaemMbl aCTpOHOMUU https://m.edsoo.ru/ff0c600a
OU3NYECKUN TPAKTUKYM 110 TEME bubnuotexa [JOK
"UccaeqoBaHnye MarHUTHOT'O ITOJIS https://m.edsoo.ru/ff0c600a

130 MOCTOSIHHBIX MAarHUTOB" WJIH

"HccnemoBaHue CBOMCTB
dbeppomMarHeTUKOB" UIH




"HccnenoBanue neUCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3HIeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa uiu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

131
Ammnepa oT cuiibl TOKa" HIIH
"OnpeneneHne MarHUTHOM MHIYKIITUA
Ha OCHOBE U3MepeHus cuibl Ammnepa”
Pu3n4eCKUi IPAKTUKYM 110 TEME bubmmoreka [JOK
"HccnenoBaHue IBIEHUS https://m.edsoo.ru/ff0c600a
132 AJIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne NHAYKIIMA BUXPEBOTO
MarHuTHOTO moJis"
@u3H4eCKUi IPAKTUKYM I10 TEME bubmmoreka [IOK
"HccnenoBaHue IBIEHUS https://m.edsoo.ru/ff0c600a
133 camonHaykiuu'" win "COopka
MOJIETH 3JIEKTPOMArHUTHOTO
reHeparopa"
Pu3HIeCKU IPAKTUKYM I10 TEME bubmmoreka [JOK
134 "N3mepenue neproza cBOOOIHBIX https://m.edsoo.ru/ff0c600a
Kos1e0aHu HUTSIHOTO U MPY>KUHHOTO
MAasiTHUKOB"
Pu3HIeCKU IPAKTUKYM I10 TEME bubmmoreka [JOK
135 "IIpeoOpa3oBaHue SHEPTUH B https://m.edsoo.ru/ff0c600a
IPYKUHHOM MasiTHUKE"
Pu3HIeCKU IPAKTUKYM I10 TEME bubmmoreka [JOK
136 "HccnenoBanue NepeMeHHOro TOKa https://m.edsoo.ru/ff0c600a

4gCpe3 MocCjacaoBaTCIbLHO




COeIMHEHHBIE KOHJIEHCATOP, KaTYIIKY
u pesucrop" unu "HccnenoBanue
paboThl HICTOYHUKOB CBETA B LIETIH
MEepeMEHHOro Toka"

Pu3H4eCKUi IPAKTUKYM 110 TEME

Bbu6nmuoreka [IOK

137 "N3y4yeHue napameTpoB 3BYKOBOM https://m.edsoo.ru/ff0c600a

BOJIHBI"

Du3HYeCKU IPAKTUKYM 110 TEME bubmmoreka [IOK

"N3mepeHue nokazaTesns https://m.edsoo.ru/ff0c600a
138 MpEJIOMJICHUS CTEKIIA" WK

"TTomyyenne n300pa>keHHs B CUCTEME

Y3 TJIOCKOTO 3€pKaJia v JINH3bI"

Pu3n4eCcKUil IPAKTUKYM 110 TEME bubmmoreka [IOK

"HccnenqoBalHue 3aBUCUMOCTH https://m.edsoo.ru/ff0c600a
139 (OKYCHOT'O PAaCCTOSIHUS OT BEIIECTBA

(Ha mpuMepe )KUJIKUX JIUH3)" WiIn

"U3mepenune HOKyCHOTO PaCCTOSTHHS

paccenBarOIUX JUH3"

Pu3HYeCKU IPAKTUKYM 110 TEME bubmmoreka [IOK

"Habmonenue nudpakuuu, https://m.edsoo.ru/ff0c600a
140 UHTEepPEPEHINH U TOSIPU3ALIH

cBera"

@u3HYeCKU IPAKTUKYM I10 TEME bubmmoreka [JOK

"OnpeneneHre UMITYJIbCa U SHEPTUH https://m.edsoo.ru/ff0c600a
141 PENATUBUCTCKUX YaCTHULL (T10

dotorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM T10J1e)"




142

Pu3H4eCKUi IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHou [inanka Ha
OoCHOBe uccienoBanus Gorordpdexra"
nin "UccienoBaHue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHus"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

143

DU3NYECKUHN TPAKTUKYM 10 TEME
"HccnenoBanue ciekTpa
pa3peKeHHOTO aTOMapHOIo BOAOPOa
Y U3MEPEHHE MOoCTOosIHHON Pundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

144

Pu3HYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue paiiOaKTUBHOTO
(doHa ¢ ucnosb30BaHUEM J03uMeTpa"
nunu "M3ydenue noriomieHus oera-
JaCTHUIl ATIOMUHHUEM"

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0c600a

145

@u3n4eCKUil IPAKTUKYM I10 TEME
"HabOmaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOIh30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH VIS OTIPEICIICHHIS
[I0JIOKEHHUS HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus 1
spkue 3BE37b1" unu "Habmronenus B
teneckon JIyHbl, MIJIaHET,
TYMAaHHOCTEH U 3BE3THBIX
CKOIUIeHMit"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

146

O06001IeHre U cHCTeMaTH3alus
3HaHUi. Ponb pu3uku u acTpoHOMHH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a




B PKOHOMHUYECKOMH, TEXHOJIOTHYSCKOM,
COIMATBHOM U ATUYECKOH cdhepax
JIesITeIbHOCTH YeJIOBEKa

O06o0mieHne U cucTeMaTu3aus
3HaHuil. Posib 1 MecTo ¢pu3uku u

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

147 aCTPOHOMUU B COBPEMEHHON HAay4YHOU
KapTUHE MHUpa
O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHuil. Pone ¢pusndeckoit Teopun B https://m.edsoo.ru/ff0c600a
(hopMUPOBaHHUHU TIPEICTABICHHUI O

148 ¢du3nueckoil KapTUHE MUPA, MECTO
(hbU3UYECKOI KapTUHBI MUPa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUIA O IPUPOIC
O06001EHNE ¥ CUCTEMATU3ALIMS bubmorexa [IOK

149 sHARWH 110 Teme "KnHeMaTnka" https://m.edsoo.ru/ff0c600a
O06001LEeHNE ¥ CUCTEMATU3ALIMS bubmorexa [IOK

150 sHanyi 10 Teme "Kunematuka" https://m.edsoo.ru/ff0c600a
O60011IeHrEe ¥ CHCTEMATU3ALINS bu6moreka [IOK

151 sHanmii o Teme " JIUHAMHIKA" https://m.edsoo.ru/ff0c600a
O0001IeHE U CHUCTEMAaTU3ALIHS bu6mmoreka [IOK

152 3HaHui no teMe "CraTruka TBEpIOro https://m.edsoo.ru/ff0c600a
Tena"
O0001IeHrEe U CHUCTEMaTU3ALIHS bu6mmoreka [IOK

153 3HaHU MO TeMe "3aKOHBI https://m.edsoo.ru/ff0c600a

COXpaHEHUs B MEXaHUKE"




O0001IeHYE U CUCTEMATU3ALIUS

Bbu6nmuoreka [IOK

154 3HaHu# 1Mo Teme "OCHOBBI https://m.edsoo.ru/ff0c600a
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK

155 3HaHui no treme "TepmMoauHaMuKa. https://m.edsoo.ru/ff0c600a
TennoBele MalIUHbBL"

O0001IeHrEe U CHUCTEMAaTU3ALIHS bu6mmoreka [IOK

156 3HaHUH 110 TeMe "ArperaTHble https://m.edsoo.ru/ff0c600a
cocTOsiHUS BeniecTBa. Da3oBbie
nepexonpl"”

O0001IeHrEe U CHUCTEMAaTU3ALIH bu6mmoreka [IOK

157 3HaHUH 1O TeMe "DIeKTpUYecKoe https://m.edsoo.ru/ff0c600a
nose"

O0001IeHrEe U CHUCTEMaTU3aLIHS bu6mmoreka [IOK

158 3HaHui mo teme "IlocTosHHBIN https://m.edsoo.ru/ff0c600a
AJIEKTPUYECKUM TOK"

O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK

159 3HaHU# 1o TeMe "TOKM B pa3au4HbIX https://m.edsoo.ru/ff0c600a
cpenax"

160 O06001LEHNE ¥ CUCTEMATU3AIIMS BH6JTH0TeKa HOK
3HaHUii no TeMe "MaruuTtHoe nojie" https://m.edsoo.ru/ff0c600a
PesepBHrlil ypok. O600ICHHE U bubmuorexa [JOK

161 CHCTEMAaTHU3alKs 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a
"DJeKTpOMarHuTHas UHIyKIUs"

PeseprubIil ypok. O60011eHIE 1 bubmuorexa [JOK
162 cUCcTeEMaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/ff0c600a

"Mexanuyeckue KoiaeoaHus"




PesepBHslil ypok. O600ICHHE U

Bbu6nmuoreka [IOK

163 cUCTeEMaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/ff0c600a
"DyIeKTpOMarHuTHbIE KoyieOanus"
PezepBHbiit ypok. O6o011eHnE U bubmmoreka [IOK

164 cHCTeMaTHu3allus 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a
"MexaHu4ecKue u
3JIEKTPOMArHUTHBIE BOJIHBI"
PezepBHblit ypok. O6o011eHNE U bubmmoreka [IOK

165 CHCTEMAaTHU3alKs 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a
"Onrtuka"
PeseprubIil ypok. O6001eHIE 1 bubmuorexa [JOK

166 cUCTEMaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/ff0c600a
"OcnoBsl CTO"
PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK

167 cUCcTeMaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/ff0c600a
"KopnyckynsipHO-BOJTHOBOM
Tyanu3m"
PeseprubIil ypok. O6001eHIE 1 bubnuorexa [JOK

168 cUCcTeMaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/ff0c600a
"®duzuka aroma"
PezepHblit ypok. O6o011eHnE U bubmmoreka [JOK

169 cHCTeMaTHu3allus 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a
"®du3rka aTOMHOIO sApa 1
AJIEMEHTAPHBIX YaCTHUIL"
PezepHblit ypok. O6o011eHnE U bubmmoreka [JOK

170 CHCTEMAaTHU3alKs 3HaHUH 110 TeMe https://m.edsoo.ru/ff0c600a

"OnemMeHThI acTpou3uku”




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

» Ousuka. Mexanuka, 10 knace/ Msakumies I'.51., Cunsgkos A.3., O0111ecTBO €
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAy; AkimonepHoe o01IeCTBO
«3marensctBO «lIpocBemenue»

» Guszuka. Monekymsipaas pusuka. Tepmonunamuka, 10 kiace/ MsikuiineB
I'.41., CunsikoB A.3., OOI1IE€CTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
«JIPOD®A»; AxtinonepHoe oomiecTBo «M3narensctBo «IIpocBemieHuey

» Gusuka. DnekrpoauHamuka, 10-11 kimacesl/ Mskumes I'.4., CunsikoB A.3.,
OO111ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»

» Gusuka. Ontuka. KBantosas ¢usuka, 11 kinacc/ Msikumes I'.5., CunsaxoB
A.3., O011eCTBO C OTpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxmmonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

» ®usuka. Komebanus u Bonnsl, 11 ximace/ Makumes I'.51., Cunsaxos A.3.,
OO111ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «JIPODA»; AkiimoHnepHoe

obmrectBo «M3aarenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbI JIJIS YYUTEJIA
edsoo.ru/metodicheskie-posobiya-i-rekomendaczii

resh.edu.ru



bu6mmoteka LIOK https://m.edsoo.ru/ff0c600a

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru

bu6mmoteka IIOK https://m.edsoo.ru/ff0c600a

uchi.ru



