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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 0Opa30BaTeNbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
npolecca, BO3PAaCTHBIX oOcoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusuke gaér
IpEeCTaBICHNUE O LENAX, COAEpKaHUM, OOIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a/laud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30oBaHUs MO PA3NIUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CHELUAIBHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKu Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHBIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHo-MeTom0m0ornuecko OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma no (pu3nKe BKIIOYAET:

® [UIaHHpYEMbIE€ Pe3yJIbTaThl OCBOCHUS Kypca (U3MKU Ha yriIyOJE€HHOM YPOBHE, B TOM

YHclie IpeIMETHbIE PE3yIbTaThl IO rojlaM 00yUeHus;

e cozepkaHue yueOHoro npeamMera «dusnkay 1o rogam o0ydeHusl.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbIThb HCIIOJIb30BAaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4YUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pPEaJu3alud pPa3IMUHBIX METOAWYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3NKM Ha YriayOJIEHHOM YypOBHE IpPH YCIOBHHM COXpaHEHMs 00sS3aTelbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeHIO XapakTep M OypHOe pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYEHHS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NMPUMEHATh HaYy4YHbI METOJ] MO3HAHUS [TPU BBIITOJIHEHUH UMH YUEOHBIX UCCIICTOBAaHHA.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce sBisercss (OpMUPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU poOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
M3YyYEHHBIX TEOpUH U 3aKOHOB. IIpn 3TOM paccMaTpuBarOTCs Ha ypOBHE OOLIMX MPEICTaBICHUHA
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyKAeHUs Tpo0IeM panoHaIBLHOTO MPUPOIOTIOIB30BAHUS H
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKu peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BaHUU CAMOCTOSITEIBHOTO JKCIIEPUMEHTA KaK IMOCTOSIHHO JIeHCTBYMOMETo (hakropa
yuebHoro mpouecca. [Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHHUM HOBOTO MaTepuaya, JiaboparopHble pa®oTbl M paboThl mHpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoautTcs 0o B koHie 10 kimacca, mubo mociie MepBOro M BTOPOTrO MoJyroauit. Bropoi
crnoco0 — 3TO HHTerpauus paboT NpPakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX pabOT, KOTOpbIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHUMAETCS CaMOCTOSATEIbHOE HCCIENIOBaHHE, KOTOPOE TMPOBOJMUTCS TIO0 PYKOBOJCTBY
CBEPHYTOTr0, 0000MEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usnke cucreMa yueHHUYECKOTO SKCIEPUMEHTA, TaOOpaTOPHBIX padoT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKAMH OOpa3oBaTENBHOTO TpoIlecca MCXOS M3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHUS M OCHalleHus kaOunera ¢usuku. Ilpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yAENSETCS PEIICHHIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [lpu aTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(du3nUecKoil MOJeNnbI0, MO3BOJISAIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pasliena Kypca, TaKk U MHTErpupysl NPUMEHEHHE 3HAHUN W3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1a00paTOpHOE 000PYIOBAHNE JUISl BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUUBAET IOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpamMMme 1o
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX MPAKTHUECKUX padboT dopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil npodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOJAUHAMHUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUI PUMEHSITh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UICCKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3a[a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHPOpPMAlUM, ONpPEIENeHHUs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITeIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBIA YpOBEHb H3Y4EHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHB) HA YPOBHE CpeIHETO 00IIero oopa3oBaHus
orBoautcst B 10 kiacce — 170 yacoB (5 4acoB B HE/IEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUIESCKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUsS 1a0OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIuXcsl.



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousmka — GpyHrnaMeHTaIbHas Hayka O mpupoae. HaydHslid MeTo MO3HAHUS M METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TEOpHUs B Mpoliecce Mo3HaHus npupoasl. Habmonenue u 3KkcrepuMeHT
B (pusmke.

Crioco0b! u3MepeHust pU3nYecKuX BeJIMYHMH (aHaJIOrOBbIe U LIU(PPOBBIE U3MEPUTEIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKux BeMn4yrH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MogenupoBanue (QU3MUECKUX SBICHUH M IpoLeccoB (MaTepuaibHas TOYKa,
abCoMIOTHO TBEPHOE TeJO, HAealNbHas >KUAKOCTb, WJICAJbHBIA TIa3, TOUYEUHBIH 3apsn).
I'unoresa. ®usnyecknii 3aK0H, FPaHULBI €70 IPUMEHUMOCTH. Pu3ndeckas Teopus.

Pons u mecto ¢Qu3nku B (GopMHpPOBaHUHM COBPEMEHHOW HAay4YHOW KapTHHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepeHue cuiabpl TOKAa M HANpSOKEHWs] B LIENIM IIOCTOSHHOTO TOKa IpPU IOMOIIU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCTBO ¢ 1u(ppoBoil naboparopueit mno Qusmke. I[Ipumepsl u3MepeHUs
(bU3MUecKUX BETUYUH MPHU MOMOIIN KOMITbIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOro IBmkeHHs. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MarepuasbHOM TOYKH, €r0 MPOEKLIUU Ha OCHU CUCTEMbl KOOpIMHAT.
Tpaexropus.

[Tepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepuaIbHOU TOUKH, UX MPOEKIIUU Ha OCH CUCTEMbI KoopauHaT. CloxeHue nepemMerieHni u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM PABHOYCKOPEHHOE MPSIMOJMHENHOE [BHKEHHE. 3aBHUCHUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepUaAIbHOW TOYKU OT BPEMEHH U UX TpapUKH.

CBobogHoe majieHne. Y CKopeHne cBOOOIHOTO maaeHus. [[Bmkenne Tena, OpoImeHHoro
MOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPAMHAT, CKOPOCTH U YCKOPEHHS] MaTepHalbHOM
TOYKH OT BPEMEHH U UX TpauKu.

KpuBosnnHeiiHoe nBuxeHue. JIBM)KEHHE MAaTEpUAIbHOM TOYKHM 10 OKPYXXHOCTH.
VYrinoBas u nuHeiHast ckopocTh. Ilepumon m yacrora oOpamieHusi. LleHTpocTpeMuTenbHOe
(HOpMalbHOE), KacaTelIbHOE (TaHT'€HIIMAIbHOE) U MOJHOE YCKOPEHHE MaTepHalbHOM TOUKH.

TexHnueckue yCTpoilcTBa M TEXHOJOTMYECKHE ITPOLECCHl: CIUAOMETP, BHKEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepeJaul, CKOPOCTHBIE JTH(THI.

Hemoncmpayuu.

Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XAPAKTEPUCTHK JIBHIKECHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.
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[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPH30HTAIIBHO.

Hanpasienue CKOpOCTH IIPHU IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHMe MyTel, TPaeKTOPHUI, CKOPOCTEH IBMIKEHHS OJHOTO M TOTO JK€ Tejla B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3y4yeHrne HepaBHOMEPHOIO JBUKCHHUS C LIENBIO OIIPEIETICHUSI MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpPEeHMs IIpU NPSIMOJMHEHHOM paBHOYCKOPEHHOM JBHMKEHHUH IIO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTY IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKCHHH.

N3mepeHue ycKOpeHHss CBOOOAHOTO TMajeHUs (PEKOMEHJIOBAHO HCIOJIb30BaHUE
undpoBoii 1abopaTopun).

W3ydyeHue nABMKEHUS Tena, OpOLIEHHOIO TOpU30HTalIbHO. I[IpoBepka rumores3sl O
OpsIMOM  IPONOPLUMOHAIBHOW 3aBHUCHMOCTH MEXAY JalbHOCTBIO IIOJIETA M HadaJbHOU
CKOPOCTBIO TEJIa.

N3yuyenune aBuKeHUs Tea M0 OKPYKHOCTH € IOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJA OOpaIleHHs] KOHUYECKOTO0 MAasiTHUKAa OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona. HMuepumanbHble  cucreMmbl  orcuéra.  [IpuHimmn
oTHocuTenbHOCTH ["anunes. HennepuuanpHble cucteMbl 0TCUETA (ONIpeieNieHue, IPUMEPHI).

Macca tena. Cuina. [IpuHnun cyneprno3unun cuil.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tperwnii 3akoH HproTOHA 17151 MaTEPHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PAaBUTALMOHHON W HMHEPTHOU
MaccChl.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOIO MAaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHl M OT reorpaduyeckoil MmupoThl. JIBM)KeHHE HEOECHBIX Tel U UX
cryTHUKOB. 3akoHbl Kerepa. [lepBasg kocMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIErocsi C yCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpEeHHs CKOJIBXKEHHS M CHJa TPEHHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBICHUS NMPU ABMKEHUU Tella B KUIKOCTU WU Tase, e€
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOT'O JIBUKEHUS.

Masnenue. I'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHU4ecKkue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: MOMIIUITHUKY, IBUKCHHE
VCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmionenne nBrXeHus Tell B MHEPIMAIbHBIX U HEMHEPIUATBHBIX CUCTEMaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX LOWIMHIPOB WIHM LIAPOB Pa3HOM MAacChl ¢ OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOLIEH MPUIOKEHHBIX K TEIYy CHUJ C NPOU3BEACHUEM MAacChl
TeJla Ha €r0 YCKOPEHHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HMKAIOUIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.
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N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec tena mpu yCKOpeHHOM NIOABEME U ITaJICHUN.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

W3mepeHne paBHOJACHCTBYIOIIEH CHUI IpU JBMKEHMM Opycka I10 HAKJIOHHOMN
IJIOCKOCTH.

[TpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHH JIBUXKEHUs Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

W3ydyeHne IBHUKEHUS CUCTEMBI TEN, CBS3aHHBIX HUTBIO, NIEPEKMHYTON 4Yepe3 JIErKui
0JI0K.

W3mepenne koddduimenta TpeHUs 1O BEIWYMHE YIJIOBOTO KO3 QUIMEeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue [BMKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K02 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABMKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpnoe Teno. IlocTynmaTenbHoe M BpallaTeNbHOE JABMXKEHHE TBEPIOTO
Tena. MOMEHT CuJIbl OTHOCHUTENbHO oOcH BpauleHus. Ilnedo cuibl. CnoxxkeHue cuil,
NPWIOKEHHBIX K TBEpOMY Teiny. LleHTp TsbkecTu Tena.

VYcnosus paBHOBECHS TBEPAOIO TEINA.

YcroitunBoe, HeyCTOHUYMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHu4eckue ycTpoiCTBa U TEXHOJOTUYECKHE MPOLECCHI: KPOHIITENH, CTPOUTEbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIIA/(b OIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Hmnynsc MaTepUaabHOM TOYKH, CUCTEMBI MaTEpUaIbHBIX ToueK. LIeHTp Macc cucTeMbl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MoMeHT uMIlynbca MaTepUalbHONM TOUYKHU. [IpencraBieHue 0 COXpaHEHMHM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX ITOJISX.

PaGoTa cuibl Ha MaOM M Ha KOHEYHOM IepeMeleHnH. I'paduueckoe npeacraBieHue
paboThI CHITHIL.

MoOHOCTb CUIIBL.



Kunerndeckast sHeprus MatepuaibHON TOUkU. TeopeMa 00 M3MEHEHWH KMHETHYECKOM
SHEPIrUH MATEPUATILHON TOYKH.

[ToreHunanbHble M HENOTEHUMaJbHble  cwibl.  [loTeHumanbHas ~ SHeprus.
[ToreHuuanbHas sHeprus ymnpyro nedhopMUpoBaHHOW HpYKHUHBI. [loTeHIManbHas >HEpPrus
TeJa B OJHOPOJAHOM TIpaBUTAlMOHHOM 1one. lloTeHnumanbHas SHeprus Tena B
IPaBUTALlMOHHOM I10JI€ OJHOPOJHOIO Iapa (BHYTpUM M BHE wiapa). Bropas kocmuueckas
CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBs13b pabOThI HEMOTEHUUATBHBIX CHJI C I3MEHEHHNEM MEXaHUYECKOW SHEPTUU CHCTEMBbI
TeJ. 3aKOH COXPAHEHMSI MEXAHMYECKOU SHEPIUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHynu sl Ua€AIbHOM KHUJIKOCTH KaK CIIEICTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTUU.

TexHu4ecknue yCcTpOHCTBA U TEXHOJIOTUYECKUE MPOILECCHI: IBHKEHHE PAKET, BOJAOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPILIEHUHU pabOThI.

B3auMHble npeBpanieHns KUHETUYECKOW U MOTEHIIMAIbHOW SHEPruid Ipu JeHCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nNpu cBOOOTHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne numnysbca Tena no TOpMO3HOMY IYTH.

W3mepeHune CUibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHrie KNHETUYECKOM YHEPTUU Teja 0 TOPMO3HOMY MYTH.

CpaBHeHUE H3MEHEHHS MOTEHINAIBHOM SHEPTUU MPYKUHBI C pabOTON CHUITBI TPEHUSI.

Omnpenenenne pabOThl CHIIBI TPEHUS TIPU ABUKEHUHU TeJa N0 HAKJIIOHHON IJIOCKOCTH.

Paszgea 3. MoJiekyJsipHasi pu3uKa 4 TEPMOAUMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU mMeopul.

OCHOBHBIE TOJIOXKEHUSI MOJEKYIsIpHO-KMHeTH4Yeckoil Teopuu (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe aBmkeHue. XapakTep IBIKCHHS U B3aMMOJICHCTBHS
yacTUll BemlecTBa. MoJenu CTpOeHHsI Ta3oB, XKUAKOCTEH U TBEPABIX Tel U OOBICHEHHE
CBOWCTB BelIeCTBa Ha OCHOBE OSTHX Mojeiei. Macca M pa3sMmepbl MOJIEKYN (2TOMOB).
KomuuecTBo BewecTsa. [locTossHHass ABorapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoOwl e€ nsmepenus. lllkana Temnepatyp
Lenbcus.

Mogenb wu€adbHOTO Ta3a B MOJEKYISPHO-KMHETHYECKON TEOpUHU: YacCTUIIBI Tas3a
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJEUCTBYIOT IPYT C IPYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenpaeneeBa—Kmaneiipona. AOcomroTHas Temreparypa
(mkama temneparyp KenbBuna). 3akon Jlambrona. M3omporiecchl B HIeaqbHOM Tase C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe MpeacTaBICHHUE H3OMPOLIECCOB:
U30TepMa, U30X0pa, n3006apa.



CBa3b MEXIy MaBJICHUEM M CPEIHEH KUHETUYECKOW HHEpPruer IMOCTyNaTelbHOTO
TEIUIOBOTO JIBUKEHUS MOJIEKYJ HJCAIBbHOIO ra3a (OCHOBHOE YpPaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOpUU UJI€ATIbHOIO Ir'a3a).

Cs3p  a0OCoONOTHON TemmepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHeit
KMHETUYECKOM dHEprueil NoCTynaTeIbHOrO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue ycTpoHCTBa M TEXHOJOTMUYECKHE IPOLECCH: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUJKEHUS.

Huddy3us xunkocrei.

Mogaens onbiTa [TepHa.

[IpuTsxeHue MOJIEKyYII.

Mopnenu KpUCTaJUINYECKUX PEIIETOK.

Habmronenue u ncciaenoBaHUE U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue mnpolecca yCTaHOBJIEHMSI TEIUIOBOTO PaBHOBECHSI NP TEIIOOOMEHE
MEXIy ropsiue U XOJOIHON BOJOM.

W3ydeHrne M30TEPMHUECKOro Ipolecca (PeKOMEHIOBAHO HUCIOIb30BaHUE IUGPOBOI
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3yuenue nzobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmonunamuueckass  (T/Z]) cucrema. 3amaHue  BHEUMIHUX — YCIOBUH  JUIA
TEPMOJMHAMUYECKOM cHuCTeMbl. BHemHne w© BHyTpeHHHE mnapaMmeTpbl. [lapamerpsl
TEPMOJUHAMHMYECKON CHCTEMbl KaK CpEIHHME 3HAYEHUS BEJIMYWH, ONMCHIBAIOIIUX €€
COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOANHAMUKH. Camonpou3BosbHast penakcanus
TEPMOJMHAMHYECKON CHCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopnens naealbHOTO raza B TEPMOJAMHAMUKE — CUCTEMA YpPAaBHEHUM: YpaBHEHHE
Menpeneea—KnanelipoHa 1 BbIpayk€HUE AJI1 BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTH
TOW MOJIENM: HHU3Kas KOHIIEHTpalMsl YacTWIll, BBICOKHE TeMmmeparypbl. BoipakeHue s
BHYTpPEHHEHN SHEPIUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckrue u HECTaTUYECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Brrancnenue paboTsl o rpaduky nporecca
Ha pV-auarpamme.

Temonepenaya Kak crnoco0 M3MEHEHHs] BHYTPEHHEW HSHEPruu TEepMOJMHAMHUYECKON
cucTeMbl Oe3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyUCHHE.

KonuyectBo Temnorbl. Tenmino€MKOCTh Tena. YenbHass U MOJIApHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHEe Mailepa. Y aenpHas TemioTa cropaHus TorjuBa. Pacuér konmuectBa
TEIJIOTHI TIpH Tetutonepenaye. [lorstTue o0 agnadbaTHOM MpoIiecce.

[TepBbIii 3aK0H TepMOIUHAMUKU. BHYTpeHHss sHeprus. KomudecTBo TemnoTsl U paborta
KaK MEpbl N3MEHEHUS BHYTPEHHEN 3HEPTUH TEPMOAMHAMUUYECKON CUCTEMBI.
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Bropoili 3akoH TepMOAMHAMUKHM [JIsi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHCTEMbI MPOXOIUT €IUHCTBEHHAs ajuadara.
AOcoitoTHas TeMIiepaTypa.

Bropoil 3akOH TEpPMOJMHAMHMKU JUIsli HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIJIOTY OT Oojiee XOJOJHOTO Tena K Oojee HarperoMy 0e€3 KOMIIEHCAIIUU
(Knay3uyc). HeobpaTuMoCTh IPUPOJHBIX MIPOIIECCOB.

[TpunimMne! geiicTBuUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTMYECKUE  aCleKThl HCIOJb30BaHUS TEIUIOBBIX  JBUrareneil. TersoBoe
3arpsiI3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckue  ycTpoHCTBa W TEXHOJOIMYECKHE  IPOLIECCHI:  XOJIOAMJIBHUK,
KOHAUIIMOHED, MU3ETbHBIA M KapOOpaTOpHBINM [BUTaTeNd, MapoBas TypOWHA, MOIy4yeHUE
CBEPXHU3KHUX TEMIIEpaTyp, YTHIN3ALUs «TEIUIOBBIX» OTXO/0B C UCIOJIb30BAHUEM TEIJIOBOTO
Hacoca, YyTWIM3alMs OMOOPraHMYECKOro TOIUIMBA JJI BBIPAOOTKU  «TEIUIOBOM» U
AIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemMnepaTypsl IPH aInadaTUueCKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHMS BEILIECTBA.

HccnenoBanue aguabaTHOTO mpoliecca.

W3ydyeHre  B3aMMOCBSI3M  DHEPIHMM  MEXMOJEKYJISPHOrO  B3aUMOACUCTBHUS U
TEMIIEpaTypbl KUTIEHUS )KUJIKOCTEH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanue u KoHAeHcamus. Vcnapenwe u kumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHusl.

Haceiiennsle 1 HeHachbllleHHbIE Tapbl. KauecTBeHHas: 3aBUCHUMOCTb IJIOTHOCTH M
JABJICHUSI HACBHIIIEHHOTO Tapa OT TEMIEPATypPhl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB
Kkpuctaios. [InaBnenue u kpucramumsanus. Y AenpHas TermioTa rmiasinenus. Cyomumarus.

Hedopmaruu tBEpHOr0 Tema. Pactspkenue u cxatue. Cnur. Moayns HOnra. Ilpenen
yhnpyrux aedopmanui.

TennoBoe pacmupeHue JKuAKocTell M TBEPABIX Ted, OOBEMHOE U JMHEHHOE
pacmiperre. AHTapMOHHM3M TEIUIOBBIX KOJIGOAHWI 4YaCTHIl BEUIECTBA KaK MPHYMHA
TETJIOBOTO PACIIMPEHUs Te (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruM B (ha30BBIX MEPEXOIax.

YpaBHEHHE TEIIOBOTO OanaHca.
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[ToBepxHocTHOe ~ HaTspkeHue.  Koa((uuueHT  MOBEPXHOCTHOIO  HATSKEHHUS.
Kanunnspuelie sBienus. JlaBneHue noJ UCKPUBIEHHON MOBEPXHOCTHIO )uAKocTU. DopMmyna
Jlannaca.

TexHHuecKkne yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLECCHI: JKUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TennoBoe paciMpeHue.

CBoiiCcTBa HaCBIILIEHHBIX ITAPOB.

Kunenne. Kunenue npu noHMXEHHOM JAaBJICHUU.

W3mepeHue cuiibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IVIEHKAMHU.

CmauuBanue.

KanunispHele sBIeHU.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBanye HarpeBaHusl U IUIABJICHUS KPUCTAJUIMYECKOIO BELIECTBA.

Bunbr nedopmarnmii.

HaGurotenne Maibix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3y4eHne 3aKOHOMEPHOCTEN NCIIaPEHUS] JKUIAKOCTEH.

W3MmepeHue yAeapHOM TEII0ThI MIIaBICHUS JIbJA.

W3yueHnue CBOMCTB HACBHIICHHBIX IIAPOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3/yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenue ko3¢ uirenTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JAedopmanuu pe3MHOBOTO oOpa3la OT HPUJIOKEHHOM K
HEMY CHJIBI.

Pa3nen 4. dinekTpoamHaMuka.

Tema 1. Inexmpuueckoe noe.

DnexTpu3anus Tel U €€ MposIBICHUs. DIEeKTpUUeCKUi 3apsa/l. J[Ba Buaa 3JIEKTPUUECKUX
3apAnoB. [IpOBONHMKHN, MUANEKTPUKNA U MOJYNPOBOAHUKH. DJIEMEHTApHBIA JJIEKTPUUYECKUN
3apsd. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onektprueckoe nose. Ero neficTere Ha 31eKTpUYeCKUe 3apsibl.

Hanpspoxkénnocts anextpuueckoro mnods. IlpoOusiit 3apsa. Jlunum HanpsxEHHOCTH
ANIEKTpUYECKOTO 1oJist. OTHOPOIHOE IINEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTD AMEKTPOCTATUYECKOTO MOJIs. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHHUE.
[loTeHumanpHass  SHeprus  3apsAa B DJEKTpocTaTHdyeckomM — mone.  IloTeHmman
ANEKTPOCTATUYECKOro MojsA. CBA3b HANPSHKEHHOCTH IOJISI M PA3HOCTH IMOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MO (KaK OJHOPOJHOr0, TaK U HEOJHOPOJIHOTO).

[TpuHIUII CYyNIEPIIO3ULIMU DIIEKTPUYECKUX MTOJIEH.

[Toe Toueunoro 3apsna. Ilone paBHOMEpHO 3apspkeHHOU cdepsrl. [lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00héMy mrapa. [lone paBHOMEpPHO 3apshKEHHON OCCKOHEYHOW IIOCKOCTH.
KapTuns! mMHNUN HAIPSPKEHHOCTH ATUX MOJIEH M SKBUIIOTEHI[UAIbHBIX IOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM M0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.
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JIupnexkTpukn B 3JEKTPOCTATHYECKOM Iosie. JIMdjeKTpuueckas MpPOHMIAEMOCTb
BELIECTBA.

Kongencarop.  OnekTpo€MKOCTh  KOHAEHCATOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOH/JIEHCATOopa.

[TapannensHoe coenuHeHue  KoHJeHcartopoB. llocrmenoBaTenbHOoe — COeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHue 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecknue ycTpoicTBa U TEXHOJIOITMYECKUE MPOLECCHI: 3JIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE IEKTPOIIPUOOPOB, KOHIEHCATOPHI, reHepaTtop Ban
ne I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apsyKEHHBIX IIapUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens snexTpocTaTiueckoro reueparopa (Bau ne I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpoicTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOT0 KOHAEHCATOopa.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OueHka cul B3auMOJEHCTBUSA 3apsKEHHBIX Tell.

HabGmionenne mnpeBpallleHuss 5SHEPTUM  3apsDKEHHOTO  KOHJIEHCATOpa B SHEPTUIO
U3ITy4eHUs CBETOAMO/A.

N3yuenune npoTekaHusi TOKa B LEMHU, COAEPHKAIIEH KOHAEHCATOpP.

Pacnpenenenne pa3HOCTH TOTEHIMANOB (HANPSHKEHHs) MPH  TOCIEI0BATEIILHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 pe3nucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI IMOCTOSIHHOTO 3JIEKTPUUYECKOro ToKa. VICTOUHMKHM TOKa.
Hanpsoxenue U u OJ1C é.

3akoH OMa JJis y4acTKa LEeMH.

DJIEKTPUUECKOE  COMPOTHUBJICHHE. 3aBUCUMOCTb  COMPOTUBIEHUS  OJHOPOAHOTO
MPOBOJHMKA OT €ro JJUHBI U IUIOINIAJU IOMEPEYHOro CeueHUs. Y IeIbHOE CONPOTHUBIECHUE
BEIIECTBA.

[locnenoBarenpHOE, MapalieIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOAHUKOB. Pacuér
pa3BEeTBIEHHBIX AMeKTprueckux nenei. [Ipasuina Kupxroda.

PaGoTa snekrpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MOIIHOCTB 31EKTPUUECKOro TOKa. TemioBas MOITHOCTb, BbIEISEMAsl HA PE3UCTOPE.

OJIC u BHYTpEeHHEE COMNpPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH OMa uisl TMOJHOU
(3aMKHYTOM) 3JIEeKTpUUYECKON Lenu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.
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TexHu4eckne ycTpoMCTBa M TEXHOJOTMYECKHE NPOLECCH: aMIEPMETP, BOJIBTMETD,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANpPSDKEHUS U1l PE3UCTOpA, JIaMIIbI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccnenoBanue 3aBUCHUMOCTHM CWJIBIL TOKa OT CONPOTHBJIEHUS MPU IOCTOSHHOM
HaIpsKECHUU.

[Ipsimoe uzmepenne 3/]C. KopoTkoe 3aMbIkaHKe TalbBAHMYECKOTO JIEMEHTA U OlIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pazHOCTH MOTEHIIMAIOB MEXKY MOJIFOCAMU HMCTOYHHKA TOKA OT CHJIBI
TOKA B LICTIH.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot, npaKmMuKym.

HccenenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaJTMBAHUS.

YBenuueHue npeena u3MepeHus amrnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanmne 3aBucumoct DJIC TalbBaHUYECKOTO JJIEMEHTa OT BPEMEHH MpHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pazHOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU MCTOYHHMKA TOKAa OT CHJIBI
TOKA B LIETIH.

HccnenoBanue 3aBUCHMOCTH TOJIE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJeKTpUUYecKass MPOBOJUMOCTh Pa3IUYHBIX BELIECTB. DJIEKTPOHHAs IMPOBOJAMMOCTD
TBEPABIX  METAUIOB. 3aBUCHUMOCTb  CONPOTUBJIEHUS METANIOB OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss W TPHUMECHAas MPOBOJUMOCTH MOJIYIPOBOIHUKOB.
CaoticTBa p—N-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPEI.

DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHUECKAs TUCCOLUALUS. DIEKTPOIIU3.
3axonbl Dapazest 1UIst 3JIEKTPOIH3a.

OnekTpuueckuii Tok B ra3zax. CaMOCTOSITENbHBIA W HECAMOCTOATENbHBIA pa3psii.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHU4YecKne yCTPONCTBA W TPAKTUYECKOE NPHUMEHEHUE: Ta30pa3psAHBIC JIAMIIBI,
AJIEKTPOHHO-Ty4YeBast TPyOKa, MOTYIPOBOHUKOBBIE TPUOOPHI: MO, TPAH3UCTOP, POTOANOT,
CBETOJIMOJ, TalbBaHWKA, paQUHHpPOBAHME MEIW, BBIIABKA AQIIOMHHHS, JJICKTPOHHAsS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapanest.

NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.
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CpaBHeHNE NPOBOAUMOCTH METAJIOB U ITOJYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HaGnronenue anexrposnusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOJA.

Du3nYeCKHil MPAKTHKYM.

CriocoObl  M3MepeHHs (U3NYECKUX BEJIMYMH C MCIOJIB30BAHUEM AHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEILHBIX PUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CUCTEM. AOCOIIIOTHBIE
U OTHOCUTENIbHBIE TOTPEIIHOCTH HU3MEepeHui Qu3nueckux BenuunH. OLeHKa TpaHMIl
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAHUN 3aBUCUMOCTEH (DU3MUYECKHX
BEJIMYHH, TPOBEPKA MPEATIOKECHHBIX TUIIOTE3 (BBIOOp M3 pabOT, ONMMCAHHBIX B TEMaTHYECKUX
pazaenax «Y4YeHHYEeCKUI IKCIIEPUMEHT, JTAO0OPATOPHBIE paOOTHI, IPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJEpKATEJIbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTUKH, OWOJIOrHH,
XUMHH, Te0orpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemHuvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO006 HAYYHO20
no3HaHuA: SIBIEHWE, HaydHbIM (akT, rumoresa, (usnueckas BeIMUMHA, 3aKOH, TEOPHS,
HaOJIIOJIeHUe, OJKCIEpUMEHT, MOJEIUPOBAHUE, MOJeNlb, HW3MEpPEHUe, MOrPEUIHOCTH
WU3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, TMdpoBas JadbopaTopus.

Mamemamuka: peuieHue cucteMbl ypaBHeHMH. Jluneilinas ¢ynkuus, napabona,
runepbonia, ux rpaguku M cBoicTBa. TpuUroHOMETpUYECKHE (YHKLMHU: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M MX MPOEKIUU
Ha OCU KOOPAMHAT, CIIO)KEHHUE BEKTOPOB.

Buonozua: wmexaHuyeckoe JBIKEHHE B JKMBOM mnpupoae, Iuddysus, ocmoc,
TEIIO0OMEH KMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIoLIe cpelibl, yTUIU3auus
OMOOpPraHNYECKOro TOIIMBA I BBIPAOOTKHU «TEMJIOBON» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HaTSHDKEHHE U KallWJUIIpHbBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: JUCKPETHOE CTPOCHHME BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAs Macca, NOJIy4eHHEe HAHOMATEpUaJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX TEI,
KHUJKOCTEH W Ta30B, JKUJKHE KpPUCTAJUIbl, OJJIEKTPUYECKHUE CBOMCTBA METAJJIOB,
AIIEKTPOJINTUYECKAs IUCCOLMAIINS, TalIbBAHNKA, AIEKTPOHHAsT MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: mnpeoOpa3oBaHUE JBHKEHUH C MCIOJIB30BAaHMEM MEXAaHU3MOB, YYET
CYXOT0 U XHUJKOTO TPEHUS B TEXHHUKE, CTATUYECKHNE KOHCTPYKIMH (KPOHIITEHH, peméryarbie
KOHCTPYKIIMHU), HCIOJIb30BaHUE 3aKOHOB COXPAHEHHUS MEXaHWKH B TEXHUKE (THPOCKOII,
BOJIOMET W Jpyrue), JBUTATeNb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOH
XOJIONMIBHUK, KOHAWLHUOHEP, TEXHOJIOTMH IOIY4YE€HHUS COBPEMEHHBIX MaTepUaloB, B TOM
YHUCJIE HAHOMATEPHUAJOB, W HAHOTCXHOJIOTHMH, DJICKTPOCTATHYECKas 3allluTa, 3a3€MIICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, IOJYIPOBOJIHUKOBBIE PUOOPHI, FaJIbBaHHKA.
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IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA IIPOI'PAMMELI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIAA. JINYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOCHUS ydeOHoro mnpeamera «DuU3HKA» TOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTpEHHEH TMO3ULMeH JUYHOCTH, CHUCTEeMON IIEHHOCTHBIX OpPHEHTAIUil, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSAM POCCUHCKOTO
oO11ecTBa, pacUIMpeHre KU3HEHHOTO OMbITa U OMBITA JIEATEIHHOCTH B MpOIecce peann3anuu
OCHOBHBIX HaIlpaBJICHUN BOCHUTATEIHHON JEATEIbHOCTH, B TOM YUCJIE B YaCTHU:

rPaskIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYYarOIIerocss KakK AaKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTO OOIIECTBA;

® TIpUHSTHE TPaAUIIMOHHBIX 00111e4YeI0BEUECKIX T'YMaHUCTHYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B HMHTEPECax TPakJIaHCKOTO
oOuiecTBa, yuacTBOBATh B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHU3aIiy;

® YMEHHE B3aUMOJICHCTBOBATH C COIMAJIBHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM AESATEIBHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUA:

¢ copMHPOBAHHOCTH POCCUICKON rpaskJaHCKOW UICHTHYHOCTH, TAaTPUOTH3MA;

® [ICHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTIKECHUSIM
POCCUUCKUX YUEHBIX B 001acTU (DUBUKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;

® CIOCOOHOCTH OIEHWBaTh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIE peIICHHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HAHHE JUYHOTO BKIIAJa B MOCTPOCHHE YCTOWYUBOTO Oy IYIIETO.

ICTETHYECKOT0 BOCIIUTAHMS:

® OCTETHYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas JCTETHKY HAYyYHOTO TBOPYECTRBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOr0 BOCIIUTAHUA:

e WHTEpPEC K Pa3u4HbIM cdepaMm MpoPEeCCHOHATBHOU ACSATEIHHOCTH, B TOM YHUCIE
CBS3aHHBIM C (PU3UKON W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynyiieit mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPa30BaHHMIO B 00IacTU
(bU3KUKY HAa IPOTSKEHUH BCEH KHU3HU.

IKOJOTMYECKOr0 BOCTIMTAHUSA:

e chopMHPOBAHHOCTH IKOJOTUYECKON KYIBTYpBI, OCO3HAHUE TJI00ATHFHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJIJAHMPOBAHUE W OCYILIECTBICHUE JECUCTBUA B OKPYXKAIOUIEH CpEle Ha OCHOBE
3HAHUA [IeJIEN YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIupCHUC OIbITa ACATCIBHOCTHU 3KOJIOrHYECKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAy4YHOH NESATEIbHOCTH, TOTOBHOCTh B IIPOIECCE M3YYCHHS
GU3UKKH  OCYHIECTBIATH MPOEKTHYIO M HCCIEIOBATEIBCKYIO  JIESTEIBHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIFHO (hOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OTPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;
BBISBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEUHS B PaCCMATPUBACMBIX (DH3UYCCKHX
SBJICHUSIX;

paspabaThiBaTh IUIAH PEIICHHS MpoOJieMbl C Y4ETOM aHaldn3a WMEIOIIUXCA
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh, OILIEHUBATh COOTBETCTBHE pPE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUI 1€SITEIbHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B YCJIOBHUSAX PEATbHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BIAJETh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMM TMOHATUAMU U  METOJaMHU
¢u3nUecKoil HayKu;

BJIAJICTh HAaBbIKAMM Y4eOHO-MCCIEeIOBATEIbCKOW M MPOEKTHOH NeATeNbHOCTH B
o0acTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY
METO/IOB PpEIICHUs 3a7ad (PU3UUECKOTO COJNEPIKAHHS, TMPUMEHEHHIO Pa3IMIHBIX
METO/IOB TIO3HAHUS;

BIAJETh BUAAMH  JIEITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTaluy, NpeoO0pa3oBaHUI0 M TMPUMEHEHHIO B PA3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHCJIE IIPU CO3/1aHUM YUE€OHBIX IPOEKTOB B 00JIaCTH (PU3MKH;
BBISIBIISITh IPUYMHHO-CJIEJICTBEHHBIE CBSA3M U aKTyaJU3UpPOBaTh 3a/1a4y, BBIIBUTATh
rUnoTesy e€ peuieHHus, HaXOAMTh apryMeHThl Ui J0Ka3aTelIbCTBa CBOMX
YTBEPKICHHIA, 331aBaTh TTApaAMETPhl K KPUTSPUH PEILICHIS,

aHaAJTM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHHs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh U  (OPMYIHPOBATH COOCTBEHHBIE 3aayd B  0Opa3zoBaTeIbHOMN
JIeATEIIFHOCTH, B TOM YHCIIC TIPH U3y4eHUH (Pr3nKy;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

yMeTh  IEPeHOCUTh 3HaHMA 10 (U3MKE B  TPAKTUYECKYyl0  00JacTh

JKU3HEICATCIBHOCTH,
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YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJICU, IIPEJIaraTb OPUrMHAIBHBIC ITOAXObI U PEILICHMS;
CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMH TOJNy4eHUsT HWHPOpMAUU (DHU3UIECKOTO COJCpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, aHAJIH3,
CHUCTEMATH3AlMI0 W HWHTEPIPETANHIO HHPOPMAIMK Pa3INYHBIX BUAOB H (GOpM
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pELICHHMH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpraHW3allMOHHBIX 3a1a4 C
coOoIeHneM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHusi, MPaBOBBIX M OSTHYCCKUX HOPM, HOpM HH(DOPMAIMOHHOMN
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHI (PU3WYCCKOTO COJEP)KAHUS B PA3NIMUHBIX (popmarax ¢ ydérom
Ha3HAYCHUS WHQPOPMAILIUU U IIEJICBOM ayTUTOPHH, BHIOMpAsl ONTUMAIBHYIO (OpMYy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYILECTBIISATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIESTEITLHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;
pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHMSI C MCIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX ACUCTBUI C y4ETOM OOIINX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJJOTO WIEHA KOJJIEKTUBA;

MPUHUMATh LI€JTM COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JeNCTBUS MO €€ TOCTHKEHUIO: COCTaBIATh IJIAaH JEHCTBUM, paclpeneisTh poiu ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;
OLICHMBAaTh KauecTBO CBOEro BKJaJa M KaXKJIOr0 Y4YacTHMKA KOMAaHJIbl B 0OOIIMI
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh  HOBbIE  IPOEKTHI, OIEHMBaThb WJEHM C T[O3ULIHWKA  HOBH3HBI,
OpPUTHHAJILHOCTH, IPAKTUYECKOI 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPAaTErMUECKOE MOBEJCHHE B PA3IUYHBIX CUTYalLUAX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYLIECTBIIATH MTO3HABATENBHYIO JIEATEIbHOCTh B 00JIACTH (PU3UKU
U aCTPOHOMHH, BBISBJISATH MPOOJEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE
3aJa4H;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHHs PACYETHBIX M KavyeCTBEHHBIX 3a7ad,
IUIaH BBIMOJIHEHUS NPAKTUYECKOH paboThl ¢ y4€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
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JienaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a peleHuE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULUU B 00JaCTH (DU3HKH,
IIOCTOSTHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBINA M KyJbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HAaBBIKAMU I103HABATEJIbHON peQUIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;
UCMOJIb30BaTh MNpPUEMBI peQIIeKCUU Il OLIEHKU CUTYallMHM, BbIOOpAa BEPHOIO
pelenus;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;
IpUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nponecce NOCTHUIKCHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA ITPOTrpaMMBI 1O (I)I/I3I/IKC JJIA

YPOBHS

CpE€aHCro 06I_HCFO 06p330BaHI/IH y o6yqa101u1/1xc;1 COBCPHICHCTBYCTCS

OYMOIMOHAIBHBIA UHTEIUIEKT, MPEANOoaralonfii cOPMHPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HAIPABICHHUS PAa3BUTHS COOCTBEHHOH AMOIMOHAIBHONU CepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpETYJIMPOBAaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE TMPHUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEACHUE, CIIOCOOHOCTh aJalTUPOBAaThCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOLIEH CTpemMJieHHEe K JOCTHXKEHHIO LEeIH U
ycrexy, ONTHMMH3M, MHULIUMATUBHOCTb, yYMEHHE JIeWCTBOBAaTh, MCXOJS M3 CBOMX
BO3MOXKHOCTEI;

OMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh 3SMOLMOHAIBHOE COCTOSIHUE
NpyTUX, YYUTBIBATH €r0 TMpPH OCYIIECTBICHWH OOIIEHHs, CIOCOOHOCTh K
COYYBCTBUIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C
JIPYTUMH JTIOBMH, 32800THTHCS, TIPOSIBIISATH HHTEPEC U Pa3penIaTh KOH(PIUKTHL.
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I[MPEAMETHBIE PE3YJIBTATBI

K koniy o6y4yenus B 10 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JTOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

NOHUMATh POJIb (PU3MKH B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, IKOJIOTHYECKOM,
COLMAJIBHOM U 3THYECKON chepax AeATeNbHOCTH YEJI0BEKA, POJIb U MECTO (PU3MKH B
COBPEMEHHOMU Hay4yHOU KapTUHE MUDA, 3HAYEHUE OIMCATENbHOM,
CHCTEMaTH3UPYIOLIEH, 0OBICHUTEIBHON U MIPOrHOCTUYECKON (QYHKINN (PU3NIECKOM
TEOPHH — MEXAHUKH, MOJICKYJISIPHON (DPM3UKU U TEPMOAMHAMUKH, POJIb (PU3HUECKON
TEOpHH B (POPMUPOBAHUHU IPEACTABICHUN O (U3NUECKON KapTUHE MUPA;

pa3nuyath YCIOBHSI TPUMEHHMOCTH MoJenell (U3NYECKHX Tel M IPOILECCOB
(aBneHMit): WHepUMalbHAs cucTeMa oOTcuéra, aOCOJMIOTHO TBEPIOE Telo,
MaTepuaibHas TOYKAa, PAaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE MaJieHue,
abcooTHO ympyras aegopmariusi, aOCOJIOTHO YIPyroe W aOCOJIOTHO HEYNpyroe
CTOJIKHOBEHUS, MOJIEJM Ta3a, JKUJIKOCTH U TBEPAOro (KpUCTAJUIMYECKOTO) Tea,
UJCAIBHBIN ra3, TOYEUHBIN 3aps/l, OJHOPOIHOE IEKTPUUECKOE IT0JIE;

pasnu4ath yciaoBus (TpaHUIlBL, O0JIACTH) MPUMEHHMOCTH (DH3MYECKHX 3aKOHOB,
HOHUMAaTh BCeoOLMil XapakTep (yHIAaMEHTAIbHbIX 3aKOHOB U OIPaHUYEHHOCTb
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBICHATH MEXAHMUECKUE IPOLECCHl M SBICHMS, HCIIOJIb3YS
OCHOBHBIE IOJIO)KEHHUSI M 3aKOHbl MEXAaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBUXKEHUSI, GOPMYJIbI KHHEMATHKN PaBHOYCKOPEHHOTO JBUKEHMsI, TpeoOpa3oBaHus
[Namunesd npns  ckopocTH M IepeMelleHMs, 3akoHbl HproToHa, mnpuHOUD
OTHOCHUTEJIBHOCTH ['anuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBl COXPAaHEHHS
UMIyJbCa W MEXaHUYECKOM DOHEpPruu, CBA3b pabOThl CHUJIBI C H3MEHEHUEM
MEXaHMYECKON DSHEpPruM, YyCIOBUS paBHOBECHS TBEPAOrO Tela), MNPU ITOM
UCIIOJIb30BaTh MAaTEMAaTHMYECKOE BBIPAKCHHE 3aKOHOB, YKa3blBaThb  YCIOBHS
OPUMEHUMOCTH (U3UYECKUX 3aKOHOB: IpeoOpazoBaHMil [ anuies, BTOporo u
TpPeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS HUMIYyJIbCa U MEXaHUYECKOU
SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

AHAIU3UPOBATh U OOBSACHATH TEIJIOBBIE MTPOLIECCHI U SIBJIIEHUS, UCIIOB3YSl OCHOBHBIE
nonokeHuss MKT u 3akoHbl MOJEeKynsipHOW (PHU3UKU U TEPMOJIUHAMUKU (CBSA3b
JABJICHMUsI MJI€AIbHOIO raza €O CpeIHEHd KHHETUYECKOM DSHEpPruel TEeII0OBOIO
JBUKEHUS] M KOHLIEHTPALIUEH €ro MOJIEKYJ, CBA3b TEMIIEPATyphbl BEILECTBA CO
CpeHEW KHMHETHYECKOW DJHEpPrHe TEIUIOBOrO [BHKEHHSI €ro 4YacTHl], CBS3b
JABJICHUSI MJICAIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ1 M €ro TeMIlepaTypow,
ypaBHeHHe MeHnneneeBa—Knaneiipona, MHepBbI 3aKOH TEPMOJUHAMHMKH, 3aKOH
COXpaHEHMsI DSHEpPrMH B TEIUIOBBIX MpoOIeccax), IpPU HTOM HCIOJIb30BATh
MaTeMaTUYeCKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHSI MPUMEHHUMOCTH
ypaBHeHus1 MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh U OOBSCHATH DJIEKTPUYECKHUE SBICHMS, MCIOJb3Yysl OCHOBHBIE
MOJIOXKEHHUS M 3aKOHBI 3JIEKTPOJMHAMMKM (3aKOH COXPAHEHHs HJIEKTPHUYECKOIO
3apsna, 3akoH KyinoHa, MOTEHIMAIbHOCTh AJIEKTPOCTATUYECKOTO IOJISI, IPUHLIUII
CYNEPIO3UINH IEKTPUUECKUX MOJIEH, TPU 3TOM YKa3blBasl YCIOBUS IPUMEHUMOCTH
3akoHa KynoHa, a Takke INPAKTUYECKH BAKHBIE COOTHOIICHHUA: 3aKOHbI Oma i
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ydyacTKa LeNu W JJIs 3aMKHYTOM SJIEKTpUYECKOM 1enu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3axonsr @apazges 1J1s1 2IEKTPOIIN3a);

ONMKCHIBATh  (PU3WYECKUE TPOLECChl U SBICHHUS, HUCIOJb3YSd  BEJIMYUHBIL:
IepeMELIEHUE, CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa, MOMEHT
CUJIbL, J1aBJICHUE, MOTEHLIHUAJIbHAS YHEPrus, KNHETUYECKAsh YHEPrus, MEXaHUYecKas
SHeprusi, paboTa CWIbI, LIEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, CHjla TSDKECTH, CHIla
YIOPYTOCTH, CUja TPEHHUS, MOLIHOCTb, 3HEPIHsl B3aUMOJEHUCTBUA Tena ¢ 3eMIIEN
BOJMIM3K €€ MOBEPXHOCTH, PHEPIUs YNpPyrou nedopManuu MPYKUHBI, KOJIHYECTBO
TEIUIOTHI, a0COJIIOTHAsL TeMIleparypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
SHEPrusl UICAbHOTO OJIHOATOMHOTO ra3a, paboTa UealbHOIO ra3a, OTHOCUTENbHAs
BJIAXKHOCTh Bo3ayxa, KIIJ uaeanbHOro TemioBOro ABUraresis; 3JIEKTPUIECKOE MOJIE,
HaNpPsDKEHHOCTD AJIEKTPUYECKOIO TOJS, HANpPsHKEHHOCTH I0JI TOYEHHOTo 3apsja
WIM  3apsOKEHHOTO I1apa B BakyyMeé M B JMDJIEKTPUKE, TMOTEHLHAI
3JIEKTPOCTATHYECKOT0 MOJIs, PA3HOCTh MOTEHLUUAIIOB, JIEKTPOABUKYILAS CUIIA, CHJIA
TOKA, HANpsDKEHHWE, MOILHOCTh TOKa, JJIEKTpUYecKass EMKOCTb IIJIOCKOIO
KOHJEHCATOpa, CONPOTHBJICHME YydacTKa LENu C [OCJIEI0BaTeIbHBIM U
NapajyieJIbHbIM  COCIMHEHHEM PpE3UCTOPOB, DHHEPrus dSJIEKTPUUYECKOIO OIS
KOH/JIEHCATOPa;

OOBSICHATh OCOOCHHOCTM TPOTCKaHWA (PU3MUECKUX SBICHHNA: MEXaHHYECKOe
JBWKEHHUE, TEIUIOBOE JIBMDKEHME 4YacTUL[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHUE,
OpoyHOBCKOe aABWXkeHUe, Auddy3us, HCHapeHue, KUIEHUE U KOHACHCAIus,
IUTaBJIEHUE M KPUCTAJIM3ALsl, HAIPaBJIEHHOCTb TEIUIONEpeNaun, 3JeKTpU3alus
T€J, SKBUIIOTEHIIMAJIbHOCTH ITOBEPXHOCTHU 3aps’KEHHOTO IIPOBOHHUKA,

IIPOBOAMTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJJHOW (PU3NUECKON BETMUMHBI OT IpYTroM ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHM, NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYCHHON 3aBUCUMOCTU (U3MUYECKUX BETUYHUH B BUJC
rpaguKoB ¢ Y4ETOM aOCOJIFOTHBIX TMOTPENIHOCTEH M3MEpPEHUH, JeNaTh BBIBOJBI 10
pe3yapTaTaM UCCIEI0BAHUS;

IIPOBOANTH KOCBEHHBbIE HM3MEpEeHUs (U3NYECKUX BEIMYMH, NPU 3TOM BHIOMpAThH
ONTUMAJIBHBIA METOJI W3MEpPEHUs, OLICHWBATh a0COJIOTHBIE U OTHOCUTEJbHbBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH ONBITHI 1O MPOBEPKE MPEAJOKEHHON THUIIOTE3bl: IJIAHUPOBATh
OKCIEPUMEHT, CcOoOMpaTh  HIKCIHEPUMEHTAJbHYIO  YCTAaHOBKY, aHAJIU3HPOBATH
MOJTy4YEHHBIE PE3YJIbTAThl U I€JIaTh BBIBOJ O CTATyCE NMPEAJIOKEHHOM TMIOTe3bl;
coOuro1aTh TpaBuiia 0€301MacHOro Tpy/Aa NP MPOBEACHUHU UCCIEI0BAaHUNA B paMKax
y4eOHOTr0 IKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIIe10BaTENbCKOW U MPOEKTHON
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1a0OpPaTOpHOro
000pyI0BaHUs;

pemath pacuéTHBIE 3a/auyd C SIBHO 3aJlaHHOM W HESBHO 3aJIaHHON (Pu3nyecKoin
MOJIENIbIO: Ha OCHOBAaHUM aHalM3a YCJIOBHS OOOCHOBBIBaThH BBIOOD (DU3NYECKOMH
MOJIeIM, OTBedarolell TpeOOBaHUAM 3aadyd, MPUMEHITh (DOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJNaThl (U3MUECKUX TEOpUH TMpPH HUCIOIb30BAaHUU
MaTE€MaTUYeCKNX METOJOB pElIeHUs 3a7ad, MPOBOAUTH PAcdyE€Tbl HA OCHOBAHUH
MMEIOIINXCSA JaHHBIX, AHAJIM3UPOBATH PE3YNIbTaTbl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3Yy/IbTATOB;
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peliaTth KayeCTBEHHBIC 3aqadd, TpeOylollne NPUMEHEHUS 3HAHUW U3 Pa3HBIX
pa3zenoB Kypca (U3MKM, a TaKKe HHTErpalud 3HaHUW W3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[MKJIa: BHICTPAUBATh JIOTHYECKYIO LIENIOUKY PACCYKICHUM €
OTIOpPOil HAa M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHHUS;
UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSCHEHUS OCHOBHBIX MPUHIMIIOB
paboOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKUX YCTPONCTB M TEXHOJIOTMYECKHX
IIPOILIECCOB;

NPUBOANUTH TPUMEpPHl BKJIAla POCCHMCKHX W 3apyOEKHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXAIOIIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIi;

AHAIM3UPOBATh W OLECHUBATh MOCIEACTBHS OBITOBOM M MPOM3BOACTBEHHOMN
JEeSITETIPHOCTH YENIOBeKa, CBA3AHHOW € (DM3MYECKHMMH MpOIEcCaMH, C IMO3UIHNA
9KOJIOTMYECKOI 0e3011acHOCTH, IIpe/ICTaBICHUN 0 palMOHAILHOM
MPUPOIONIONB30BAaHUH, a TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTHUKCHHH HAYKU H
TEXHOJIOTH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

OPUMEHSTh pa3IU4Hble CcrocoObl paboTel ¢ uHpopManueil  (U3NYECKOro
COJIep’KaHUsl C KCIOJb30BAaHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJOTHIA,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH JJIs [TOMCKA,
nepepadOTKA M TPEABSBICHUS Y4eOHOM W HAy4YHO-TIONMYJISIpHOW HH(OpMAaIHH,
CTPYKTYpUPOBAHUS U HHTEpHpeTanuy WHGOpMaIlMU, MOJYYCHHON W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOy4aeMyr0 HH()OPMAIINIO U OIEHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUH, TaK U Ha OCHOBE aHaIM3a
MCTOYHUKA MHPOpMAINY;

NPOSBIATh OpPraHU3AllOHHBIE W IIO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIbHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUN B IPOLIECCE BBIMOJIHEHMS] MPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B IpyMIe C HUCIOIHEHUEM Pa3IUYHbIX COLHMAJIbHBIX pOJIeH, TIaHUPOBATh
paboTy TpYIIbI, pPallMOHAIBLHO pACIpeAeNsTh NEATENbHOCTh B HECTaHIAPTHBIX
CUTyalUsiX, aJEKBaTHO OLIEHUBATh BKJAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIbBI B
pelieHne paccMaTpuBaeMou MpooOIIeMBbl;

OpOSBIATE MOTHBAaLMIO K Oyaymied NpoQecCHOHaNbHOM JEATENbHOCTH I10
CIENUATBLHOCTSIM (PU3UKO-TEXHHUECKOTO MPODHUIISL.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

KoanyecTBo 4acoB

Bcero

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/JIbI

Kourpoububie IIpakTHyeckue
padoTshI padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI

http://www.fizika.ru

http://school-
collection.edu.ru

http://class-fizika.ru
https://resh.edu.ru

Hroro no pazneny

Pasznea 2. MEXAHUKA

2.1 Kunemaruka

10

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

2.2 Junamuka

10

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

2.3 Craruka TBEpAOTO TEna

http://www.fizika.ru
http://school-

23



http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/

collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

http://www.fizika.ru

http://school-

2.4 3aKOHBI COXPaHCHHUS B MEXaHHUKE 10 collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

Hroro mo pazueny 35

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUU

15

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

3.2

Tepmoannamuka. TennoBbie MalIMHbI

20

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
https://resh.edu.ru

3.3

ArperatHble cocTosiHUS BelecTBa. da3oBbie
Mepexo0/ibl

14

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
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Hroro no pazaeny

49

Paznen 4. JIEKTPOJAUHAMUKA
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4.1

4.2

4.3

DIIEKTPUYECKOE TOJIe

[TocTOAHHBIN ANEKTPUUECKUN TOK

Toxu B Pa3IMYHbIX Cpeaax

Hroro no pazneny

Paznea 5. PUSUUYECKUHN MPAKTUKYM

24

24

54

http://www.fizika.ru
http://school-
collection.edu.ru
http://class-fizika.ru
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http://www.fizika.ru

http://school-
collection.edu.ru
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http://www.fizika.ru

http://school-
collection.edu.ru
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5.1

PuU3NYECKUN IPAKTUKYM

Hroro no pasneny

16

16

16

http://school-
collection.edu.ru

PeszepBHOE Bpems

10

http://www.fizika.ru

http://school-
collection.edu.ru

http://class-fizika.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacoB 1eKTPOHHBIE
JarTa usyyenus
Ne Kontpo paxkTn uudgposbie
Tema ypoka
n/n Bcero JbHbIEC YyecKkue o0pa3oBaTejibHbIE
padoThI padoThI Iian dakr pecypcbl
®usnka — pyHIaMEHTAIBHAS HAYKa O http:/hovrvy Tizikar
1 prpoze 0 01.09.2023 u
https://resh.edu.ru
Hay4msiii MeTO/ TO3HAHKUS U METOBI hittp://www. fizika.r
2 UCCIIeIOBaHMS (DH3UUICSCKUX SIBICHHI 0 04.09.2023 d
https://resh.edu.ru
DKCIIEPUMEHT U TEOPUs B IPOIIECCe http://school-
3 Mo3HaHus npupoabl. HabmroneHue u 0 05.09.2023 collection.edu.ru
AKCIICPUMEHT B (PU3HKE https://resh.edu.ru
4 CrniocoObI n3MepeHust GU3NICCKUX BETHUNH 0 06.09.2023 https://resh.edu.ru
http://www.fizika.r
5 A6con}0T}iasi U OTHOCHUTEJIbHAS TOTPEITHOCTH 0 07.09.2023 g h_ttQZ//CIaSS-
U3MepeHUH PU3NICCKUX BEITHUNH fizika.ru
https://resh.edu.ru
Monenuposanue B pusuke. Poib u MecuTo http://www fizika.r
6 I(%I):SH;((I;II\;IBK(EOPMI/IPOB&HI/H/I COBPEMEHHOMN ) 0 08.09.2023 u
y4 PTHHBI M\I’/Ipa, B IIPAKTHYECKOM https://resh.edu.ru
JEATENLHOCTH JIFOIEH
7 Mexannueckoe nsmxenue. Cucrema orcyera. 0 11.09.2023 http://www.fizika.r

OTHOCHUTENBHOCTh MEXAHUYECKOTO

u

26
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neuxkenus. [Ipsmas u oOpaTHas 3agauun
MEXaHUKA

https://resh.edu.ru

Pannyc-BekTop MaTepralbHON TOYKH, €TO
IIPOECKLUU HAa OCU KoopauHaT. Tpaekropus.

[lepuon u yacroTta. LleHTpOCTpEeMUTETBHOE U
MIOJTHOE YCKOPEHHE

8 12.09.2023 https://resh.edu.ru
[Tepememenue. Ckopocts. VX nmpoekiuu Ha
OCH KOOPJIUHAT
PaBHOMEpHOE MPAMOJIMHENRHOE JIBHIKCHHE. http://www.fizika.r
9 I'paduueckoe onrcanne paBHOMEPHOTO 13.09.2023 u
HPSMOJIMHEHHOTO ABHKCHUS https://resh.edu.ru
. . http://school-
10 g;;;:ljz:z:e;eMemeﬁnn 1 CROpoCtet. 14.09.2023 collection.edu.ru
8 https://resh.edu.ru
HepaBrnomeproe aBuxenne. MrHOBEHHAs http://class-
11 ckopocTh. Yckopenue. [IpsmonnneitHoe 15.09.2023 fizika.ru
JIBMDKCHHUE C TIOCTOSIHHBIM YCKOPEHUEM https://resh.edu.ru
12 Tpaduriecioe omHcanie UPIMOIHHCIHHOrO 18.09.2023 https:/resh.edu.ru
JIBMDKEHUS C TOCTOSTHHBIM YCKOPEHHEM
Conbomes e Y —
13 KOOP;IH&T CKfpocm' P 19.09.2023 collection.edu.ru
’ ’ https://resh.edu.ru
BPEMEHH U UX rpapuKu D
http://class-
14 Zf)BmISczHI/Ie TeJa, OPOIIEHHOTO MO YIJIOM K 20.09 2023 EFI(&T
TOPU30HT o
PH3OHTY https:/resh.edu.ru
KpuBonuneiinoe nBmkeHue. JIBiKeHHE 10
15 OKPYKHOCTH. YTJIOBast U JIMHEHHAst CKOPOCTb. 21.09.2023 https://resh.edu.ru
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16 Konrtponsnas padora no reme "Kunemaruka" 22.09.2023 https://resh.edu.ru
IIepBb1it 3aKOH"HBIOTOHa. WNuepuuanbHbie htto://school-
17 cuctempi oreucra. putuim 25.09.2023 collection.edu.ru
OTHOCHUTEIBHOCTH [ anmuies.
. https://resh.edu.ru
HeunepuunanbHbie CHCTEMbI OTCUETA
. . http://class-
18 faizi ;i?:fj:ﬁ;’:gf” cia. Bropoit 26.09.2023 fizika.ru
' https://resh.edu.ru
19 BaanmoneiicTaite Tex. TpeThit saxor 27.09.2023 https://resh.edu.ru
Hprorona
20 Hpmrupam eynepriosmiyi cit. Pemerie 28.09.2023 https://resh.edu.ru
3a/1a4 Ha IPUMEHEHHE 3aKOHOB HbroTOHA
3aKOH BCEMHUPHOTO TSATOTCHHS. http://school-
21 DKBUBAJICHTHOCTh TPABUTAIIOHHOMN 1 29.09.2023 collection.edu.ru
MHEPTHOM MacChl https://resh.edu.ru
http://school-
22 g;d;ei;;mecm H YCKOpEHHE CBOGOAHOTO 02.10.2023 collection.edu.ru
https://resh.edu.ru
JIBrokeHHe HeOSCHBIX TeJ U UX http://class-
23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas 03.10.2023 fizika.ru
KOCMHYECKasi CKOpOocTh. 3akoHbl Keruiepa https://resh.edu.ru
http://school-
24 Cuita ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023 collection.edu.ru
https://resh.edu.ru
Cwuita Tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
25 JIBUXKEHHUE B )KUIKOCTH U ra3e ¢ YIETOM CHIIBI 05.10.2023 https://resh.edu.ru
COTIPOTHBJICHHS CPEITBI
26 Hasnenue. 'mapoctatuueckoe JaBiIcHHE. 06.10.2023 http://school-
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Cuna Apxumena

collection.edu.ru
http://class-
fizika.ru
https://resh.edu.ru

AbcomoTHo TBepoe Teno. [loctynarensHoe

http://school-

27 1 BpAILIATENHOE ABIDKEHIE TEEPOTO Tea 09.10.2023 collection.edu.ru

https://resh.edu.ru

28 MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAIIICHHUS. 10.10.2023 https://resh.edu.ru
[Ineqo cumnsl
CroxeHne CHJI, IPUIOKEHHBIX K TBEPAOMY htto://school-

29 reaty. Llentp Tvkectn Tena. Yok 11.10.2023 collection.edu.ru
paBHOBeECHS TBEpAOTo Tena. Bupt https://resh.edu.ru
paBHOBECHS

30 Pemenue 3anau 12.10.2023 https://resh.edu.ru

31 KonTponbhast padora no teme "JluHamuka. 13.10.2023
Craruka TBepaoro tena'

Hmmynsc MaTepraibHOM TOUYKH, CHCTEMBI htto://school-
2 s e e s e st
' https://resh.edu.ru
IICHTPa Macc
Wmiynbc cHIThl M I3MEHEHNE UMITYIIbCa Tela. http://www.fizika.r

33 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE 17.10.2023 u
IBVDKCHUE https://resh.edu.ru
MoOMEHT UMITyJTbCca MaTepUATLHON TOYKH.

34 [IpencraBnenue o COXpaHEHUH MOMEHTa 18.10.2023 https://resh.edu.ru
UMITYJIbCA B IICHTPAIBHBIX MOJISIX

35 Pemenue 3amau 19.10.2023 https://resh.edu.ru

36 PaGora cuibl Ha MajgOM U Ha KOHEYHOM 20.10.2023 http://school-
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nepemenieHnn. I'paguueckoe npeacraBieHne
paboThl cuiibl. MOIIHOCTh CHIIBI

collection.edu.ru
https://resh.edu.ru

Kunernueckas sueprus. Teopema 00

http://school-

37 W3MEHEHUU KHHETUYECKOU YHEPTUN 23.10.2023 collection.edu.ru
MaTepUaIbHON TOYKU https://resh.edu.ru
[ToTeHUMAaNbHBIE U HEMOTEHIUAIBHBIE CUIIBI. http://www.fizika.r

38 [TorennmansHas sHeprus. Bropas 24.10.2023 u
KOCMHYECKasi CKOPOCTb https://resh.edu.ru
Tpethbst KocMHUYecKast CKOPOCTh. CBsI3b
paboThl HEMOTEHIIUATBLHBIX CHJI C _ .

39 W3MEHEHUEM MEXaHUYECKON dHEPTUur 25.10.2023 Ettp./lwww.fmka.r
CHCTEMBI TeJl. 3aKOH COXPaHCHHUS -

MEXaHUYECKON IHEPTUU
VYupyrue u Heynpyrue CTOJIKHOBEHHUSL. http://class-

40 YpaBuenue bepHyiu i uaeaibHOR 26.10.2023 fizika.ru
KUAKOCTU https://resh.edu.ru

41 KontponbHas padota HOHTGMC "3aKoHBI 97 10.2023
COXpaHCHHS B MEXaHHKE
Pa3BuTHe npencrasieHuii o mpupoe http://school-

42 tertoTel. OcHOBHBIE moyioxkeHuss MKT. 07.11.2023 collection.edu.ru
Hubdysus. BpoyHoBckoe nBHKEHUE https://resh.edu.ru
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 Ten. XapakTep JABHKCHHS U B3aUMOJICHCTBUS 08.11.2023 https://resh.edu.ru
YaCTHI[ BENIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). http://www.fizika.r

44 KomuuectBo BemectBa. IlocTostHHas 09.11.2023 u
ABorazpo https://resh.edu.ru

45 Temmnepatypa. TeroBoe paBHOBecue. [lIkana 10.11.2023 http://www.fizika.r
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Henscus

u
https://resh.edu.ru

46 Pemenne 3amau 13.11.2023 https://resh.edu.ru
http://class-
47 WneanpHbliil Ta3. ['a30BbIe 3aKOHBI 14.11.2023 fizika.ru
https://resh.edu.ru
M -K 7| .
48 ¥pasuere Merzeneepa-Kianeitpoita 15.11.2023 https://resh.edu.ru
Pemenue 3agau
http://www.fizika.r
u http://school-
collection.edu.ru
49 AbcomroTHas Temreparypa. 3akoH JlanpToHa 16.11.2023 hito://class-
fizika.ru
https://resh.edu.ru
" http://www.fizika.r
50 (L:.((:)H(f)OIIGCCI)I l:)HJlG:(J;ILI-;OM Fea?,eeCC . 17112023 u
ITOCTOAHHBIM K HNYCCTBOM B TB
: B https://resh.edu.ru
http://school-
s [pabmeskoe mescranemne monporeccon 20112023 colletion et
pMa, pa; P https://resh.edu.ru
52 OcHnoBHoe ypaBaenne MKT 21.11.2023 https://resh.edu.ru
53 Pemenne 3amau 22.11.2023 https://resh.edu.ru
o I o
>4 KHII){eTquCKoﬁ SHEpruei moct aTelJ)'IIjII{OFO 23.11.2023 collection.edu.ru
P B - https://resh.edu.ru
TCIIJIOBOI'O ABHMKCHUS €€ HaCTHUI]
55 O0001IeHYE ¥ cUcTeEMAaTU3alus 3HAHUI 1O 94.11.2023 http://school-

Teme "OcuoBsl MKT"

collection.edu.ru
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KonTponbHas padorta o Teme "OCHOBBI

56 MEKT" 27.11.2023
TepmonuHamMudeckas cucreMa. 3agaHue http://www.fizika.r
BHEIHUX ycnoBuit it T/I cucremsl. u http://school-

57 BHemnrHue v BHyTpeHHHE TTapaMETpPhl. 98112023 collection.edu.ru
[Mapametpsr T/] cucTeMsl Kak cpeiHue http://class-
3HAYEHMS BEJIMYHH, OIIMCHIBAIOIINX €€ Ha fizika.ru
MHUKPOCKOITMYECKOM YPOBHE https://resh.edu.ru
HyneBoe Hauao TepMOAMHAMUKH. http://school-

58 Camomnpou3sBoibHas penakcanus Tl cucTeMbr 29.11.2023 collection.edu.ru
K TEIJIOBOMY PaBHOBECHIO https://resh.edu.ru

59 Monenk nacanbHoro rasa e TeijOHHHaMHKe' 30.11.2023 https://resh.edu.ru
VCI0BHS IPUMEHUMOCTH 3TOM MOJIEIN
VYpasuenue Menneneesa-Kianeiipona u hitp:/wwve.fizikar

60 . 01.12.2023 u
BBIP@KCHUE [T BHYTPECHHEH SHEPTUH https://resh.edu.ru
Beipakenue st BHYTpEHHEN SHEPTUH hito-//school-

61 OHOTTOMHOTO HACATILIIOTO Tasa. 04.12.2023 collection.edu.ru
KBasucratiuueckre U HeCTaTHYECKUE

https://resh.edu.ru
HPOLIECCH
DrneMenTapHas paboTa B TEpMOUHAMUKE. http://school-

62 Beruncienue paboTsl o rpaduky npoiecca 05.12.2023 collection.edu.ru
Ha pV-quarpamMme https://resh.edu.ru
Temnonepenaya kak cocod M3MEHEHUsI http://class-

63 BHyTpeHHel sueprun T]l cuctemsl 0e3 06.12.2023 fizika.ru
COBepIICHHS PabOTHI https://resh.edu.ru

64 KonBekuusi, TemaonpoBOAHOCTb, U3ITY4EHUE 07.12.2023 http:/hwww fizika.r

u http://school-
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collection.edu.ru
http://class-
fizika.ru
https://resh.edu.ru

KomnuectBo TemnoTrl. Tem1oéMKOCTh Tea.
VY nenbHas U MoOJIIpHAs TEIIIOEMKOCTH

http://www.fizika.r

65 BeIlIeCTBA. Y elbHas TEIUIOTa CrOpaHus 08.12.2023 4 w
collection.edu.ru
TOILIMBA
66 Pacuér KoIMYecTBa TEIUIOTHI IIPH 11.12.2023 http://_WWW'ﬂZIka'r
Temonepesate 2. u httg./_/school-
collection.edu.ru
. http://school-
67 gﬁ?ﬁp&i;ﬁgﬁiﬁfkl npottecce. epabrit 12.12.2023 collection.edu.ru
https://resh.edu.ru
Komnu4ecTBo TemIoTH U paboTa Kak Mephbl http://school-
68 M3MEHEHUsI BHyTpeHHel sHeprun TJ1 13.12.2023 collection.edu.ru
CHCTEMBI https://resh.edu.ru
Bropoii 3ak0H TepMOIHHAMUKH 151
69 PaBHOBECHBIX U HEPABHOBECHBIX TPOLIECCOB. 14.12.2023 https://resh.edu.ru
HeoOpaTuMOCTh MPUPOTHBIX MPOIECCOB
70 Ellzlp;{unnm JIEHCTBHS TEIJIOBBIX MAIITHH. 15.12 2023 %
https://resh.edu.ru
71 MakcumansHoe 3Hauenue KIT/. [ukia KapHo 18.12.2023 https://resh.edu.ru
http://school-
72 Pemenne 3amau 19.12.2023 collection.edu.ru
https://resh.edu.ru
73 DKOJIOTHYECKUE aCIIEKThI UCIIOIb30BaHUS 20.12.2023 http://www.fizika.r
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TEIUIOBBIX ABUTraTelied. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

u

74

Pemenue 3agau

21.12.2023

http://class-

fizika.ru
75 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 99 12 2023 https://resh.edu.ru
teme "Tepmonunamuka. TenaoBbie MalIMHb"
76 Konrponbas padora no reme 25.12.2023 https://resh.edu.ru
"Tepmonunamuka. TenaoBbie MalIMHbI"
[TapooOpa3oBaHue 1 KOHJCHCAIIHS. http://www.fizika.r
77 Hcnapenue u kuneHue. Y aeabHas Temora 26.12.2023 u http://school-
nmapooOpa3oBaHUs collection.edu.ru
HacpleHHbIe 1 HEHACHIIIICHHBIC MTapPhl.
KauecTBeHHas1 3aBUCUMOCTH TUIOTHOCTH H
JABJICHUS HACBIIIEHHOTO Tapa OT ) htto://school-
78 TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa 27.12.2023 l )
collection.edu.ru
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KHUJTKOCTH
79 Buaitiocts osjyxa. AbcomoTHas i 28.12.2023 https://resh.edu.ru
OTHOCHTEJIbHAS BIIAYKHOCTh
http://school-
80 Pemenue 3agay 29.12.2023 collection.edu.ru
https://resh.edu.ru
Tsépnoe teno. Kpucrammueckue u
81 amop(HbIe Tesna. AHU30TPOINHS CBOWCTB 09.01.2024 https://resh.edu.ru
KpHUCTAJIJIOB
g2 [TnaBneHue M KpUCTAUTH3ANNA. Y ASTTbHAS 10.01.2024 https://resh.edu.ru

teriora miasneHus. Cyoaumarus
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http://school-collection.edu.ru/

collection.edu.ru

Hedopmaruu TBEpOTO Tena. PacTsokenne u

http://school-
collection.edu.ru

83 ;ﬁsng(ﬁ;ﬁ;xzﬁ?b IOmnra. Ilpenen 11.01.2024 hito://class-
TemaoBoe pacuIMpeHue KXUIKOCTEH U http://www.fizika.r
84 TBEPIBIX T€I. AHIAPMOHHM3M TEILIOBBIX 12.01.2024 u http://school-
KOJICOaHMI YaCTHII BEIECTBA collection.edu.ru
85 Ipeobpasopaniie SHEprui B (asosbix 15.01.2024 https://resh.edu.ru
nepexoax
https://resh.edu.ru
86 YpaBHEHHE TEIUIOBOTO OaaHca 16.01.2024 http://school-
collection.edu.ru
https://resh.edu.ru
87 Pemenwue 3amau 17.01.2024 http://school-
collection.edu.ru
[ToBepxHOCTHOE HaTshKeHHE. KanspHsie http://school-
88 siBrieHusI. JlaBeHre 1101 HICKPUBJICHHOW 18.01.2024 collection.edu.ru
MOBEPXHOCTHIO KuAKocTu. Dopmyra http://class-
Jlarnmaca fizika.ru
O0o0O01IeHNEe ¥ CUCTeMAaTU3aIUs 3HAHUH 110 https://resh.edu.ru
89 TeMme "ArperaTHbIE COCTOSTHHSI BEIIECTBA. 19.01.2024 http://school-
dazoBbie iepexoap” collection.edu.ru
90 KonrtponbHast pabora o Teme "ArperatHsie 99 01.2024 httos://resh.edu.ru
coctostHus BeniecTBa. Pa3oBbie mepexopl"
DIIeKTpU3anus Tell U €€ MPOSBICHUSA.
91 Onektpudeckuii 3apsia. [lBa Buia 23.01.2024 https://resh.edu.ru

ANeKTpuyecKux 3apaaoB. [IpoBogHuky,
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https://resh.edu.ru/

AUSJICKTPUKHU U MMOJTYIIPOBOJHUKHA

92

93

94

DneMeHTapHbIN AEKTPUIECKUH 3apsil. 3aKOH
COXPaHEHHMs IEKTPUUECKOrO 3apsiia

B3aumoneiictBue 3apsioB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

24.01.2024

25.01.2024

26.01.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

https://resh.edu.ru

http://school-
collection.edu.ru

95

96

97

aﬂeKTpI/I‘leCKOG none. Ero HeﬁCTBHe Ha
QJICKTPHUUYCCKUC 3apAAbI

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOHsIii 3apsia. JIuauKM HanpsKEHHOCTH
3JIEKTpHYECKOro nojus. OgHopoaHOoe
JIIEKTPUYECKOE T10JIe

IloTeH1IMAIBHOCTD SJICKTPOCTATUICCKOI'O
moJs. Pa3HOCTh MOTEHIIUAIOB U HaIIPsIPKCHUEC

29.01.2024

30.01.2024

31.01.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru
http://school-
collection.edu.ru

http://class-
fizika.ru

https://resh.edu.ru

98

[ToTennmanpHas SHEPrUs 3apsia B
JNEKTPOCTaTHYECKOM 1oe. [loTennnan
JNEKTPOCTATHYECKOTO MO
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01.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
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https://resh.edu.ru

99

CBs13b HaNPSYKEHHOCTHU OJISL U Pa3HOCTH
IIOTEHLIAAJIOB I DJIEKTPOCTATHYECKOTO IO

02.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru

100

101

102

103

104

105

[IpuHOUI Cyneprno3unuy JIEKTPUIECKUX
noJiei

Pemenue 3amau

[Tone Toueunoro 3apsaa. [lone paBHOMepHO
3apsHKEHHON cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY
mrapa. [Tose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IIOCKOCTH

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.
YcaoBue paBHOBECHUSA 3apa10B

I[I/ISHCKTpI/IKI/I " NOJIYIIPOBOAHHKHU B
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05.02.2024

06.02.2024

07.02.2024

08.02.2024

09.02.2024

12.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

https://resh.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
https://resh.edu.ru

http://www.fizika.r
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QJICKTPOCTATUYCCKOM II0JIC

u http://school-
collection.edu.ru

106

Kounnencarop. 251eKTpoEMKOCTD
KOHJIEHCATOpa. DIEKTPOEMKOCTb IJIOCKOTO
KOHJIEHCAaTopa

13.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru

107

Hapajmenbﬂoe COCIMHCHNEC KOHACHCATOPOB

14.02.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

108

109

110

IlocenoBaTenbHOE COeqUHECHUE
KOH/JIEHCAaTOPOB

3Hepr1/151 3apAKCHHOT'O KOHACHCATOpa

Pemenue 3agau

15.02.2024

16.02.2024

19.02.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

https://resh.edu.ru

111

JIBr>keHue 3apsiKEHHOM YacTHUILIbI B
OJTHOPOZHOM JJIEKTPUUECKOM I10JIE

20.02.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

112

Pemrenue 3agau

21.02.2024

https://resh.edu.ru

http://school-
collection.edu.ru

113

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
Teme "DnekTpuueckoe mose"”

22.02.2024

http://school-
collection.edu.ru

38
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http://class-
fizika.ru

114

115

116

117

KonrtponsHas pabora o teme
"DnexkTpuueckoe mose"

Cuia toka. ITocTosHHbBII TOK. Y CI0OBUS
CYILIECTBOBAHUS TTOCTOSIHHOT'O
AIEKTPUIECKOTO TOKA

Ucroununku Toka. Hanpsixenue u 3/1C

3akoH OMa U1l yJacTKa LIETIH.
DJIEKTPUYECKOE CONTPOTUBIICHUE

26.02.2024

27.02.2024

28.02.2024

28.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

http://school-
collection.edu.ru

118

3aBUCHMOCTD COIIPOTUBJICHHA OAHOPOJIHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U IIJIOIaAn
MOMEPCUHOTO CCUCHUS

29.02.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru

119

VY nenbHOE COMPOTHUBIIEHHUE BEIIECTBA.
Pemenue 3agau

01.03.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

120

[TocnemoBarenbHOE, TAPAIEIBHOE,
CMEIIAHHOE COCTUHCHHE TIPOBOJHUKOB

39

04.03.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
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fizika.ru
https://resh.edu.ru

121

Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
ueneii. [lpaBuna Kupxroga

05.03.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

122

123

124

Pemenue 3agau

PaGora anekrpudeckoro Toka. 3akoH Jxoys
—Jlenma

Pemenue 3agau

06.03.2024

07.03.2024

11.03.2024

https://resh.edu.ru
http://school-
collection.edu.ru

http://class-
fizika.ru

https://resh.edu.ru

125

Mo1HOCTb 371eKTprUyYecKoro Toka. TernoBas
MOILIHOCTb, BbIIEJIiEMasi Ha pe3UCTOpe

12.03.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

126

Pemenue 3agau

13.03.2024

http://www.fizika.r

u http://school-
collection.edu.ru

http://class-
fizika.ru
https://resh.edu.ru

127

128

OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE
HMCTOYHUKA TOKA

3axon OMa 715 TTOJTHOM (3aMKHYTO )
AJIEKTPUYECKON e

14.03.2024

15.03.2024

https://resh.edu.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

40
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129 Pemenwue 3amau 18.03.2024 https://resh.edu.ru

130 MOIIHOCTh HCTOYHHMKA TOKA 19.03.2024 https://resh.edu.ru
http://school-

131 KopoTkoe 3aMbIKaHue 20.03.2024 collection.edu.u
http://class-
fizika.ru

132 Konpencarop B 1ieH OCTOSHHOTO TOKA 21.03.2024 https://resh.edu.ru

133 Perrenue 3amau 22.03.2024 https://resh.edu.ru

134~ Pemlenie sanaino Teve locToMHHEL 01.04.2024 https://resh.edu.ru

DIIEKTPHYCCKHUI TOK
135 Pemerie 3aﬂatj 1o T"eMe "HocTosHbf 02.04.2024 https://resh.edu.ru
DIIEKTPHUYCCKHUI TOK
136~ Deerne satatno Teme locTosHibf 03.04.2024 https://resh.edu.ru
DIIEKTPUYECKUH TOK
http://school-
137 O06o061eHne u CI/IC”EeMaTI/I?»aI_[I/ISI 3H2\I’HI/II\/'I o 04.04.2024 collection.edu.ru
teme "[locTosHHBII MeKTpu4ecKuii ToK" http://class-
fizika.ru
http://www.fizika.r
u http://school-
138 KontponpHas [v)a60Ta no teme "[locTosHHBIN 05.04.2024 collection.edu.ru
ANEKTPUIECKHH TOK" http://class-
fizika.ru
https://resh.edu.ru
DneKTpuYecKast IPOBOJUMOCTD PAa3InYHbBIX https://resh.edu.ru
139 BEIIECTB. DIIEKTPUIECKUI TOK B METaJIaX. 08.04.2024 http://school-

CBepXxIpoBOIUMOCTh

collection.edu.ru

41
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140

DNEeKTPUUECKUH TOK B pacTBOpax U
pacmiaBax 3JeKTpoauToB. 3akonbl dapayes
JUISL SJIEKTPOIIU3a

09.04.2024

https://resh.edu.ru

http://school-
collection.edu.ru

141

DnekTpuyeckuil Tok B razax. [lmazma

10.04.2024

http://school-
collection.edu.ru

http://class-
fizika.ru

142

143

144

145

146

147

DneKTpuuecKuil TOK B BakyyMe. BakyymHble
npuOOpHI

QHGKTpI/IquKI/Iﬁ TOK B ITOJIYIIPOBOAHHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3mMepeHune CUilbl TOKA U HANIPSKEHUS B
LIEIH [TOCTOSTHHOTO TOKA IPU ITOMOIIH
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTENBHBIX
puOopoB".

dusnyeckuil npakTukyM no teme "M3ydenue
HEPAaBHOMEPHOI'O JABUKECHUSA C LENbIO
OIIpezieNIEHUs] MTHOBEHHOU ckopocTu"

@uU3HYECKUI NPAKTUKYM IO TEME
"N3mepenune yCKOpeHHUsl Ipu

42

11.04.2024

12.04.2024

15.04.2024

16.04.2024

17.04.2024

18.04.2024

https://resh.edu.ru

http://school-
collection.edu.ru

https://resh.edu.ru
http://school-
collection.edu.ru
http://school-
collection.edu.ru

http://class-
fizika.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

http://school-
collection.edu.ru

http://class-
fizika.ru

http://school-
collection.edu.ru
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MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOU IIOCKOCTH".

http://class-
fizika.ru

@uU3NYECKU IPAKTUKYM 110 TEME

http://school-
collection.edu.ru

148 "1 0 19.04.2024
Ha;zalfgjme YCKOPEHHsI CBOOOTHOTO hito-//class.
OU3HYECKUI TPAKTHKYM 110 TEME http://school-
149 "HccnenoBanue 3aBUCUMOCTH MIEPUOIA 92 04.2024 collection.edu.ru
oOpalleHnss KOHUYECKOTO MasSTHHUKA OT €ro http://class-
napamerpoB" fizika.ru
http://school-
Du3nyecKuil NPaKTUKYM 110 TEME _[)7
: . collection.edu.ru
150 "U3mepeHune paBHOICUCTBYIONICH CUIIBI IPU 23.04.2024 .
. " http://class-
JBHKEHHUU OPyCKa M0 HAKJIOHHOU IIOCKOCTH fizikaLru
®dusndyeckuil MPakKTUKYM 110 TEME http://school-
151 "UccnenoBanue 3aBUCUMOCTH CHII 24.04.2024 collection.edu.ru
YIPYTOCTH, BO3HUKAIOUIUX B IPYKHHE U http://class-
PE3NHOBOM 00pasiie, oT ux aedopmaruu’ fizika.ru
dusndeckuii MPakTUKYM TI0 TEMe http://school-
152 "HU3mepenne ko duiimenTa TpeHus mo 95 04.2024 collection.edu.ru
BEJIMYMHE YIIIOBOTO KO3 duImeHTa http://class-
3aBucumoctH Frp(N)" fizika.ru
. http://school-
®dusnueckuil MPaKTHKyM 110 TeMe collection.edu.ru
153 "HccnenoBanue ycloBUH paBHOBECHS 26.04.2024 . —
) N http://class-
TBEPIOTO Tella, UMEIOIIETO OCh BPAIICHHUS fizikaru
dusndeckuii MPakTUKYM 110 TeMe http://school-
154 27.04.2024

"CpaBHeHUE U3MEHEHUSI UMITyJIbCa TeJla C

43

collection.edu.ru
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UMITYJIbCOM CHJIBI"

http://class-
fizika.ru

duznyeckuil npakTukyM no teme "M3ydyenue

http://school-
collection.edu.ru

155 g 02.05.2024
M30XOPHOTO poliecca http://class-
fizika.ru
http://school-
156 dusnyeckuii HpaKTI/IK?"M o T?Me 03.05.2024 collection.edu.ru
"H3mepeHue yienbHON TerioéMKoCcTH" http://class-
fizika.ru
®dusndyeckuil MPakKTUKYM 110 TEME http://school-
157 "U3mepenune abCOTIOTHOMN BIAXKHOCTH 06.05.2024 collection.edu.ru
BO3/IyXa U OIICHKA MacChl IIapOB B http://class-
rnomMermeHun" fizika.ru
http://school-
dusnyeckuil NpakTukyM 1o teme "M3ydenue _[)7
g collection.edu.ru
158 MPOTEKaHUA TOKA B LIETIH, COAECpKAIIECH 07.05.2024
. http://class-
KOHJICHCATOP fizikar
http://school-
Pu3nYeCcKuil IPAKTUKYM 110 TEME _[37
collection.edu.ru
159 "N3mepeHue yaenbHOTrO COTPOTUBIIEHUS 08.05.2024
. http://class-
MIPOBOJHUKOB -,
fizika.ru
http://school-
160 Du3NUECKUI MPAKTUKYM 10 TEMe 13.05.2024 collection.edu.ru
"Habmonenue anekrponuza” http://class-
fizika.ru
161 O06oO0IeHre ¥ cUcTeMaTU3alHs 3HAaHUH 110 14.05.2024 https://resh.edu.ru

Tteme "Kunematuka"
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collection.edu.ru

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O

http://school-
collection.edu.ru

162 15.05.2024
teme "Jlunamuka" 5.05.20 http://class-
fizika.ru
00600 I
163 OOIICHIE M CHETCMATHIAII SHAHI TO 16.05.2024 https://resh.edu.ru
teMe "CTaTHKa TBEpJOro Tejia
000 I
164 060 ,I,HeHHe 1 CHCTEMATH3ATI 3HaHHH”HO 17.05.2024 https://resh.edu.ru
TeMe "3aKOHBI COXPAHEHHS B MEXaHHKE
O0001IeHrEe U cucTeEMaTU3anus 3HAaHANU 110 https://resh.edu.ru
165 teme "OCHOBBI MOJICKYIIPHOKUHETUYECKOM 20.05.2024 http://school-
Teopun” collection.edu.ru
O000111eHYE U CUCTEMATU3AIMs 3HAHUN 110 hittps://resh.edu.u
166 21.05.2024 http://school-
teme "Tepmoaunamuka. TemioBbie MamHb" 0520 C;tlle/é:ii)nos duru
http://school-
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 C_olrie(:tiWU U
167 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 22.05.2024 http:/ /Clasls '
®dazoBbIe TIEpexoab" E:JkaT
O06001IeHNE U cucTEMAaTU3aLMs 3HAaHUN 110 https://vesh.edu.ru
168 23.05.2024 http://school-
Teme "Dnekrpuueckoe nose"” collection.edu.ru
O0001IeHNE U CHCTEMATH3aLNS 3HAHUH TT0 https://resh.edu.u
169 24.05.2024 http://school-
teme "I1oCTOSIHHBIN PIEeKTpUYeCKUid TOK" collection.edu.ru
O0001EeHNe U cUCTEMATH3alUs 3HAHUHN IO https://resh.edu.u
170 » ) 27.05.2024 http://school-

teMe "Toku B pa3nnyHbIX cpeaax”
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Mskumes I'.51. @uzuka. 10 knacc : yael. s 001eodpa3oBaT. OpraHu3alui:
0a30BbIi 1 yriryosr. ypoBau / I'. SI. Mskumes, b. b. byxosues, H. H. Corckuii;
nox pen. H. A. TlapdentbeBoii. — 7-e u3a., nepepad. u gon. — M.:
[Ipoceemenue, 2020. — 432 c. : mi1. — (Kimaccuueckuii Kypc).
2. Msikumes I'.51. @usuka. 11 kmacc : yuae6. s o0meo0pa3oBar. OpraHU3aIHiA:
0a30BbIi 1 yriryost. ypoBau / I'. SI. Mskumes, b. b. byxosues, B.M. Uapyrus;
nox pen. H. A. TlapdentbeBoii. — 10-e uzn., mepepad. — M. : [IpocBenienue,
2022. — 432 c. : un. — (Kimaccuueckwii kypc).

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. I'pomueBa O.U. Tematuyeckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE PAOOTHI.
10-11 xmaccer. — M.: U3n-Bo «Dx3ameny, 2021.

2. Mapon A.E., E.A. Mapon ®u3suka. 10-11 knacc. Jlunaktuueckue
Marepuaisl. - M.: [Ipoda, 2021.

3. PeimkeBuy A.I1. COopuuk 3anau no ¢usuke 10-11 kmacc. M.: Ilpocsenienue,

2019.

4. Caypos I0.A. ®uzuka. Iloypounsie pazpadotku. 10 kiace : yue6. mocodue

s 061meo0pa3oBat. opranu3anuii : 0a30BbIN 1 yriryoa. yposau / FO. A.

CaypoB. — 4-e u3a. gon. — M. : [Ipocsemienne, 2021.

5. Caypos 10.A. ®usuka. [loypounsie pazpadoTku. 11 kiace : yued. mocodue

111 061eo0pa3oBat. opranu3zanuii : 6a30BbId 1 yriryos. yposau / FO. A.
CaypoB. — 4-e uza. gon. — M. : [Ipocsemienne, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. XXugast pusuka: odyuaroras nmporpamma. http://www.int-edu.ru/soft/fiz.html

2. Ypoxku ¢usuku ¢ ucrnonszoBanuem Mutepuera.http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. ®usuka: Koyuteknus onbiToB. http://experiment.edu.ru/

5. duswmka: IeKTpoHHas KoJuleKIus onbiToB. http://www.school.edu.ru/projects/physicexp
6. Karanor cceiiok Ha pecypebl o dpusuke http://www.ivanovo.ac.ru/phys

7. becruiaTHbie o0y4aronue mporpamMmMel o ¢usuke http://www.history.ru/free
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