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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm (denepanbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpIKaHHE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEICTaBICHNUE O LIENAX, COAEp)KaHUM, oOIIel cTpareruu oOy4deHHs, BOCIUTAHUSA U PA3BUTUSA
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodeCCHOHATBLHON OPHEHTAIMM, HAlpaBJIEHO Ha CO3JaHUE YCIOBUH NI MPOSIBIEHHUS CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusMke ONpenensioTcsi IUIaHHUpYeMble pe3ysbTaThl OCBOEHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM pe3ylbTaTaM OOyuaroluXcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEJHEro 0011ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOCHHUS Kypca (U3MKH Ha YIIyOJE€HHOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Y4WUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEPKaHUS Kypca.

®du3nka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPO/IbI, BEICTYIAsI B KQU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh Hay4HbIH METO/ MO3HAHUS IIPU BBITOJHEHUH UMM Y4eOHBIX HCCIIeI0BAaHUM.



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

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3MKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA 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 MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonou Hnanpagnennocmu. Kypc ¢Gusuku  yrayOon€HHOTO  ypOBHSA
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
¥ COBPEMEHHBIE TEXHMUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOH Oe30MacHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSHHO AEWCTBYOmEro (akropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peaian3anuu GU3NYecKoro npakTukyma. B mepBoM ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce u3ydeHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTO KCIEPUMEHTa, Tab0paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHUSA M OCHalleHus KkabuHeta ¢usuku. Ilpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAENSETCS PEMICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpUpys NpUMEHEHUEe 3HaHWM M3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHmsimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKU TOJDKHO OBITh HEOOX0AUMOE JTA00PaTOpHOE 000PYIOBAHKE JIJISl BHITIOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAJIbHON JOCTATOYHOCTH M OOECIICUYMBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe T10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX INPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJIE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U  (HOpMUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHue YMEHHI OOBSICHATH SBICHUS C WCIOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUYECKUX PELICHUH B TOBCEIHEBHOM KU3HM;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3UYECKHX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHAJM3a W WHTEpIpeTald WHQPOPMAIUU, ONpEACTICHUsS JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



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

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnéHHBIA YpOBEHb H3YUYECHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHB) HA YPOBHE CPEAHETO OOIIETro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BbIOOp MpoBeAeHUs 1abopaTOpHBIX paboT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKux BenuyuH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pomp m mecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCcTBO ¢ LUppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JIBMKeHHE. OTHOCUTENBHOCTh MEXaHM4Yeckoro mABikeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALIS KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUIKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABMKEeHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

[lepsiit 3akoH Hprorona. MHepuuanbhbie cucteMbl oTcuéTa. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh TPAaBUTAIIMOHHON M HHEPTHON MACCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, 1BUKyIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUYKECHHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpyuHIMIT OTHOCUTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmMuKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKeHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cuinbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTepuanbHOW TOYKU. Teopema 00 M3MEHEHMM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJne. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I0JIE OAHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMSI MEXaHUYECKON YHEPIHH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTypHOE KaTaHHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CUIIbI TPEHUS IPH IBUKEHUH TeJla [0 HAKJIOHHON IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHne. XapakTep JBM)KEHUS U B3aUMOJCHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocobbl e€ usmepenus. lllkama temmepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOHCTBA M TEXHOJOTMYECKHE TMPOIECCHl: TEPMOMETp, OapomeTp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbita llTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUI s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio repmoanHaMuku. CaMONpPOU3BOJIbHAS peaKcalisl TEPMOJUHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpauus 4YacTHUIl, BBICOKHE TeEMIIeparypbl. BeipaxkeHue mist
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 H3MEHEHHS BHYTPEHHEH HHEPruu TEpMOJWHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IpH Terionepenaye. [lonstue 06 aquadatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM JUII PABHOBECHBIX IIPOLIECCOB: 4YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOJHOTO Tela K Oonee Harperomy 6e3 kommencanuu (Kmaysuyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue yCcTpoCTBa U TEXHOJIOTMYECKUE IPOILECCHI: XOJIOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTUIU3aLKsa OMOOPraHUYECKOr0 TOIUIMBA AJIsl BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KommbroTepHbie MOENIN TEIJIOBBIX JBUTATENICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTauuzanus. Y AelibHas TerioTa miasieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHMM YACTHI[ BEIIECTBA KaK MPUYMHA TETJIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue moJ UCKpUBIEHHON MOBEPXHOCTHIO xuaKkocTH. Dopmyina Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepenne abCoMOTHOI BIIaXKHOCTH BO3/yXa U OIIEHKA MAacChl MapOB B IMOMEICHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOosBICHUs. DJIEKTPUUYECKUM 3apsn. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAJIEKTPUKH MU TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nose. Ero nefictBue Ha 3J€KTpUYECKUE 3apsi/ibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHumanpHass  3Heprusi  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IToJIE. J{MaNneKTpUUYecKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3pska KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LETIH, COAECPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIECTBOBAHMSI TOCTOSIHHOTO JJEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJig y4acTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHME HMCTOYHMKA ToKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTY CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMIIbl HAKaJIUBaHMUSL.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJNIeKTpUYecKasi MPOBOAMMOCTb pPa3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBogHUKOBbIE IPHOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U TNPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKmMuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BETUYHMH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH (pu3nuecKkux
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce ocymecTBiIsieTcs ¢ y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TeOopus, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIUU: CUHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKawlled  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO31lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBEIE MPUOOPHI, TaIbBAHHUKA.

11 KUIIACC

Pa3nen 4. diekTpoanHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoneicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW 4YacTUIBl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuinel Jlopenna.

MarnuTHoe nosie B Beniecte. @eppoMarHeTKHy, napa- U JMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBaHre MarHUTHOTO MOJISl IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHre MarHUTHON MHAYKLIMY HA OCHOBE U3MEPEHHUs CUIIbI AMIIepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nuHayKIMK B IPOBOJAHMKE, IBUKYILEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHWCTBa U TEXHOJIOTMYECKHME MPOLECChl: HHIYKIUMOHHAs IeYb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTuueckoe ©  JUHAMHYECKOE  OMMCAHHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIUTYAbI KOJIEOAHMM MCXOIHOW BEIHYHUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TousTe o 3aryxatoumx KojeOaHusix. BoiHykneHHble Kkojebanusa. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/ia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INdHON hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneansubiii Tpancdopmatop. [Ipon3BoacTBo, nepegada U MOTpeOICHUE AIEKTPUUECKOM
SHEPTUH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE DJIEKTPOIHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOIIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOIIEH Cpenbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpPaHEHHE MOMEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3ITyUEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsaMonnHENHOE PACIIPOCTPAHEHUE CBETa B OJHOpPOAHOM cpene. Jlyu cBera. Toueunslit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroy noaHoro BHyTPEHHETO OTPaKEHMUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

®opmyia TOHKOU JIMH3bL. Y BETUYEHHUE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue nmpubopsl. Paspemaromnias cnocoOHOCTh. ['1a3 Kak onTHYECKasi CUCTEMA.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! kitaccuueckux HHTepPEepeHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpUCKOII,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 IJIOCKONAPAIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue JUGppakimOHHOTO CIEKTpPa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIAaCCMUECKOW MexaHuku. IlocTymarel cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PENIITUBUCTCKON YaCTUIbl. DHEPTUS MTOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTULl (MO ¢oTorpagusiM TPEKOB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abcoOTHO oTpaskarollyio nosepxHocts). OnbiThl I1. H. JIlebenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHoIeHUs: HeonpeaenéHnoctel I eizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

W3mepenue nmoctossHHOM [Imanka Ha ocHOBe rccnenoBanus Gotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbita Pezepdopna.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crekTpa pazpekKeHHOro aTOMAapHOIO BOJOPOJA U U3MEPEHUE MOCTOSHHOMN
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagnoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuibl. [ledext maccsl sapa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMEeHTAIbHBIE B3aUMOJEUCTBUA. bapnoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBA M TEXHOJOTMYECKHE MPOLECCHI: T03UMETp, kamepa BuiibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCTIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKHA Ui OOBSCHEHHS MPHUPOIBl KOCMHUYECKUX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounnk sHeprun CoaHua u 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX ~NPWIOKEHUH [UIs OIpEeNesIeHUs] IOJIOKEeHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BETHMYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHue KOCBEHHBIX HM3MEpPEHMI, MCCIEOBaHUI 3aBUCUMOCTEH  (pu3nueckux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBDY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIoBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUI 0 QU3MUYECKON KapTHHE MHUPA, MECTO (U3MUECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHIE, MOJICITb, U3MEPECHHE, ITOTPEITHOCTH H3MEPEHUH, H3MEPHUTEILHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpOM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snektpuueckue SBICHHUS B KUBOM MpuUpoje, KoseOaTelbHbIe IBHKEHUS B
JKUBOM  TIPUpOJAE,  JKOJOTUYCCKHUE  PUCKA  TIPU  TPOU3BOJCTBE  DAJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHH3MBbI 00pa30BaHUS KPUCTAJUTMYECKOMN PEIIETKH, CIIEKTPAIBHBIN aHAIH3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
Sxobm, reHepaTop TEPEMEHHOTO TOKAa, WHAYKIMOHHAS Tiedb, JMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
colHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, siIepHAsi YHEPTeTUKA U SKOJOTUYECKHE acTIeKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «Pu3nKa» J0JKHBI OTpa)xarb
TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroLIMXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEAM3aLUU OCHOBHBIX
HAIPaBJICHU! BOCIIUTATEIBHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:
® c(O)OPMUPOBAHHOCTh I'PAXKIJAHCKOM MO3UIMM  OOyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [I[PUHATUE TPAJULIHMOHHBIX OO0ILEYETOBEUECKUX T'YMAaHHUCTUYECKUX U JIEMOKpPATHMUYECKUX
IICHHOCTEIA;

®FOTOBHOCTb BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpEcax TIpa)<IaHCKOro OOILEeCTBa,

y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

® yMCHHME B3aUMOJCHCTBOBATh C COLUAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HX

(GYHKIUSAMHU U Ha3HAUEHUEM;
® TOTOBHOCTH K T'YMAHUTApPHOU U BOJIOHTEPCKOH IEATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKOM TPAyKAAHCKON UICHTUYHOCTH, TATPHOTH3MA;
® [[CHHOCTHOE OTHOUIEHME K TOCYAAPCTBEHHBIM CHMBOJIAM, AOCTHIKECHHSM POCCHUMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;
® C[TOCOOHOCTD OLIEHHMBATh CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYACH
Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIE€ B JAESITEIbHOCTU
y4€HOrO;
® OCO3HaHME JUYHOTO BKJIa/a B IOCTPOEHHE YCTONYUBOTO Oy IYILETO.
ICTETHYECKOT0 BOCTIMTAHUSA:
® 5CTETHUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILIETO
¢u3nyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
eHTEpEC K pAa3IUYHbIM chepam NpodhecCHOHANIBHOM NeATeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
® TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (GU3UKH HA
MPOTSHKEHUH BCEH )KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e chopMHPOBAHHOCTh HIKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE TIJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [UIAHUPOBAHNE W OCYLIECTBIIECHUE JNEHUCTBUM B OKPYXKAKOLIEH Cpele Ha OCHOBE 3HAHUS

1LieJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;



e pacUIMpEHHE ONbITa JAEATEIBHOCTH HKOJIOTUYECKOM HANpaBIEHHOCTH Ha OCHOBE

MMEIOLINXCS 3HAaHUH 10 (pu3nKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHHUE LIEHHOCTU HAyYHOH JEATEIBHOCTH, TOTOBHOCTH B IpOIecce U3y4eHHs (pru3nku
OCYILECTBIISATh MPOEKTHYIO M MCCIIEI0BATENbCKYIO ACATEIbHOCTh WHANBHUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Joruuyeckue geMcTBHUA:
® CaMOCTOSITEIFHO (OPMYJIMPOBATh U aAKTYyaJU3UPOBATH MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OIIPEACIIATH 1NN JeATEIbHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPHUH HX JOCTHKECHHUS;
® BLISIBJISITh  3aKOHOMEPHOCTHM M TMPOTHBOPEYHUST B PACCMATPUBAEMBIX (PU3NUECKUX
SIBIIEHUSX
epaspabarhiBaTh IUIAaH peEHICHHS NpPoOJIeMBl C Y4ETOM aHAIM3a HMEIONUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh, OLICHHMBATh COOTBETCTBHE PE3YJIHTATOB LIEISIM,
OIIEHUBATh PUCKH MOCJIEACTBUM JAEATEILHOCTH;
® KOOPJIMHUPOBATh W BBIOJIHATHE PabOTy B YCIOBHUSX PEATBHOTO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
® Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
ba3oBble ucciaenoBarebCckue AeMCTBYA.
®BIIAJICTh HAYYHOH TEPMMHOJIOTHEH, KIIOUEBHIMH MOHSATUSMU U METOJaMH (U3UYECKOU
HayKU;
® BIIJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKON M MPOEKTHOM EATETbHOCTH B 00JIacTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHuss 3aga4  (U3HYECKOTO COJAEpXKAHUsS, TNPUMEHEHHIO pPa3IMYHBIX METO0B
MMO3HAHMUS,
®BJIAJICTh BUJIAMU JCSATEIBLHOCTH IO TOJYUYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBA3M U AKTyallM3UPOBATh 3aJady, BbIJBUIaTh
TUNOTe3y €€ pelleHUs, HaXOAUTh AapryMeHThl Mg JOKa3aTelbCTBa CBOUX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;
® AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJE PEIICHUS 3a/lauyd  pe3yibTaThl, KPUTHUYECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
® CTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIE 33a/lauydl B 00pa30BaTENbHON JEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;
® [aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTHUYECKYIO 00IACTh KUZHEACITEILHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;



® BBIJIBUTATh HOBBIC UCH, TIPEIaraTh OPUTHHATIHHBIC TIOIXO/IbI U PEIICHHUS;
® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.
PatGora ¢ undopmanmeii:

® BIIQJICTh HABBIKAMU TOMy4YeHUsS HHpOpManmu (GU3HIECKOTO COACPKAHUS U3 UCTOYHUKOB
pa3HbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MOWCK, aHAU3, CUCTEMAaTH3aLUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

® OIICHUBATh IOCTOBEPHOCTH HH(OpPMAIUY;

® [ICII0JIB30BATh CpPEJCTBA HMH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIIeHUHd KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3ajad C
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

®CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEPKaHUS B pa3IUYHBIX (opmarax ¢ yd€Tom
Ha3HayeHus MHGOpMallMU U IEeJIeBOM ayIuTOpUHU, BBIOMpas ONTUMAIbHYIO (hopmy
MPEJICTABICHUS U BU3YyATH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

® OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /€ATEIbHOCTH;

® pPacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL

®pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

® [IOHUMAaTh U UCIOJIB30BATh IPEUMYILIECTBA KOMaHAHON M MHIMBUYaJIbHOU PabOTHI;

® BLIOMpPATh TEMATUKY U METOAbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YJeHa KOJUIEKTHBA;

e IPUHUMATh 1€ COBMECTHOH JeATeIbHOCTH, OPTraHU30BBIBATH U KOOPAMHUPOBATH
JIeHCcTBUS MO €€ JOCTM)KEHUIO: COCTAaBIATH IUIAH JACUCTBUM, paclpenesaTh POJH C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

® OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXI0TO yUYaCTHHKA KOMaH/Abl B 00U pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e rIpejyiaratb HOBBIE MPOEKTHI, OIEHWBATh HJIEU C TMO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYIIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JUYHBIX CHUTYaIUSX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

© CaMOCTOSITEIPHO OCYIIECTBIISITh MO3HABATENbHYIO JEATENBHOCTh B 00MacTH (PU3UKU H
ACTPOHOMUH, BBISIBISITH MTPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEIPHO COCTAaBIISITh TUTAH PEIIeHUs PAcU€THBIX M KAYECTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YUETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

® 1aBaTh OIICHKY HOBBIM CUTYaIIHsIM;

® pacIIUPATh paMKH Y4€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;

e [elaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

® OIICHUBATh MPUOOPETEHHBIN OIBIT;



e criocoOCTBOBAaTh (DOPMUPOBAHHIO M TPOSIBICHUIO DJPYAUIMH B 00JacTu (HU3HKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHD.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:
® JaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;
® BJIa/IeTh HaBbIKaMM [T03HABATEIbHOHN peduieKCuu KaKk OCO3HAHMS COBEPILAEMbIX JeHCTBUI
U MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
® [ICII0JIb30BATh NPUEMBI pe(IIeKCUHN AJIs OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHIKEHHIO;
® [[PUHUMAaTh MOTHUBBI U apIYMEHTHI IPYTUX [IPH aHAIN3€E PE3YJIbTAaTOB JACATEIbHOCTH;
® [IPUHUMATH €05, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;
® [[PUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
® [IPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIHOKH.
B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 1O (DU3HMKE IS
YPOBHsI cpeJiHero ol1iero o0pa3oBaHus y 00y4YarOLIMXCsl COBEPIIEHCTBYETCS SMOLIMOHAIBbHBIN
MHTEJUIEKT, PeANoaralouui copMIUpOBaHHOCTS:
® CaMOCO3HaHHs, BKJIFOYAIOLIETr0 CIOCOOHOCTh IOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHUE,
BUACTh HANPABICHUS pPAa3BUTHA COOCTBEHHOH OSMOIMOHANBHOW cdepsl, OBITH
YBEPEHHBIM B ce0e;
® CaMOpEryJIMpOBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHE NpPUHUMATD
OTBETCTBEHHOCTb 3a CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  aJalTUPOBaThCA K
SMOLMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
® BHYTPCHHEH MOTHBAIIMM, BKIIIOYAIOMICH CTPEMJICHHE K JIOCTHIKCHHUIO IIETH U YCIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOSI U3 CBOMX BO3MOXKHOCTEH;
® SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE APYTuX,
YYUTBIBATh €r0 MpPH OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;
® COLIMAIbHBIX HAaBBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YrIIYOJEHHOM YPOBHE JIOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:
®[IOHUMaThb pPOJb (U3UKK B DSKOHOMHUYECKOH, TEXHOJIOIMYECKOH, HKOJIOTMYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;
® pa3nauyaTh yCIOBHUS MPUMEHUMOCTU MojeNell GU3NYECKUX Tell U MPOLECCOB (SBIEHUIN):
UHEepLUalbHasl CUCTEMa OTcu€Ta, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

epa3nuyaTh YCJIOBUSA (TpaHHLb, O00OJACTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
MCIOJIb30BAaHUs YACTHBIX 3aKOHOB;

® AHAJIU3UPOBATH U OOBSICHATH MEXAHUUECKHUE MPOLIECCHl U SIBJICHUS, UCTIOIb3Yysl OCHOBHbIC
MOJIOKEHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIIBHOCTh MEXAaHUYECKOTO JABW)KCHUS,
dbopMyIibl KHHEMATHKU PAaBHOYCKOPEHHOTO JBIKEHUS, IpeoOpazoBanus ["anmunes s
CKOPOCTH U TepeMenieHus, 3akoHbl HbI0TOHA, MPUHIUIT OTHOCUTEIbHOCTH [ anuies,
3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHHUS HMITYJIbCa M MEXaHHYECKOU
SHEPruM, CBSI3b pabOThl CHJIBI C M3MEHEHHUEM MEXaHMYeCKOW SHEpruu, YCIOBUS
paBHOBecHsI TBEPIOrO Teja), MPU ITOM HCIOJIb30BaTh MATEMaTHYECKOE BBIPAXKEHHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHHUMOCTH (U3NYECKUX 3aKOHOB: MPEOOpa3OBaHUN
["anunesi, BTOporo u Tperbero 3aKkoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbca U
MEXaHUYECKOM HEePruu, 3aKOHa BCEMHUPHOTO TSATOTECHUS;

® AHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOILIECCHI W SBJICHMS, UCIOJIb3YsI OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JABJICHUS HJICATHHOIO ra3a co CpeHel KUHETUYECKOM SHEepruel TEeIIOBOTO ABMKEHUS
U KOHILIEHTpallMel €ro MOJIEKyJ, CBs3b TEMIIEpaTypbl BEIIECTBA CO CpeaHel
KHHETHYECKOW JHEprued TEeIJIOBOTO [IBIDKCHUSI €ro 4YacTHIl, CBSI3b JIaBJICHUS
UCaNbHOTO Ta3a C KOHIEHTpalued MOJEKyl U ero TeMmIepaTypoil, ypaBHEHHUE
MenneneeBa—Kunamnelipona, mepBblii 3aKOH TEPMOJWHAMHUKH, 3aKOH COXpaHEHUS
SHEPTUM B TEIUIOBBIX TIPOIECCax), MPU HSTOM MCIOJIB30BaTh MaTEMaTUYECKOe
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJOBUSI NMPUMEHHMOCTH ypaBHEeHUs MeHjeneeBa—
Knaneiipona;

® AHAJIU3UPOBATH U OOBSICHATH JEKTPUUECKUE SIBJICHUS, UCIIOIB3YSI OCHOBHBIC TTOJIOKEHUS
M 3aKOHBbI JJIEKTPOJMHAMUKH (3aKOH COXPAaHEHHUsS JJIEKTPUYECKOTO 3apsna, 3aKOH
Kynona, moTeHHMATBHOCTh 3JEKTPOCTATUYECKOTO TOJIS, HPUHILMI CYNEPHO3ULINH
ANEKTPUIECKUX TIOJIEH, TIPU 3TOM yKa3bIBasi yCIOBUS MPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)Ke MPAKTUYECKU BAKHBIE COOTHOIIEHUS: 3aKOHbI OMa Jyisi yyacTka IeNu U JUIst
3aMKHYTOH AJeKTpudeckoi 1ien, 3akoH [xoyns—Jlenna, npaBuia Kupxroda, 3akoHbI
®Dapanes 175 IEKTPOIU3a);

® ONTUCHIBATh (DM3MUYECKUE MPOIECCHl U SBJICHHS, WCIONB3Yys BEIMYUHBL TEpeMelieHHe,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTEHIIMATbHASL DHEPTUs, KHUHETHYeCKash JHEprus, MeXaHW4ecKas dSHeprus, pabota
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSHKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEeprusi ympyrod naedpopmanuu TPYXKHHBI, KOTUYECTBO TEIJIOTHI, a0COIIOTHAS
TeMIiepaTypa Tela, padoTa B TEPMOJAWMHAMHUKE, BHYTPCHHSSI SHEPTHs HICaTHHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAsl BIIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
AIEKTPUUECKOTO TOJIA, HANPSKEHHOCTh MOJII TOYEUHOIO 3apsjia WU 3apsHKEHHOTO
mapa B BaKyyMe€ U B JUAJICKTPHUKE, MOTEHITHAT JIEKTPOCTATHYECKOTO TOJIsA, PA3HOCTh
MOTEHITMAIOB, SJIEKTPOABUKYINAs CHUJIAa, CHJa TOKA, HaIPsSHKEHHWE, MOIIHOCTh TOKa,
ANIEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIEMH C



MOCNEAOBAaTENbHBIM M MapajUleNIbHbIM  COCMHEHHEM  PE3HCTOPOB,  SHEPTHUs
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

® 00BACHATH OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBJICHUN: MEXaHMYECKOE IBUKECHHE,
TEIUIOBOE JIBIDKEHUE YACTHI[ BEIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBuxkenue, auddysus, ucCHapeHue, KUINEHHWE U KOHJEHCAlus, IUIaBICHHE W
KpUCTAILIN3aIus, HaNpaBJIEHHOCTh TeIUIonepeauu, ANEKTpU3ALIHS Te,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

® [IPOBOJUTH KCCIIEAOBAHNUE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JPYrou ¢
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HTOM KOHCTPYUPOBATh YCTAHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

® [IPOBOJUTH KOCBEHHbIE M3MEPEeHUA (U3MUECKUX BEJIUYUH, IPU OSTOM BBIOUPATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

® [IPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IJIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJTYyYEHHBIE PE3yJIbTaThI
U JIeTIaTh BBIBOJ O CTAaTyCE MPEAJIOKEHHOM THIOTE3bl;

e coOMIOIaTh TIpaBWiIa 0E30MacHOro TpyJa IMPH MPOBEICHUM HUCCIICOBAHHA B pPaMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbBHOCTH C MCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000pyI0BaHNS;

e pemiath pacu€THhIC 3a7]a41 C SIBHO 3aJJaHHOW M HESIBHO 33JaHHON (PU3MYECKON MOJAEIBIO:
HAa OCHOBAaHHMHM aHAJIM3a YCJIOBHsS OOOCHOBBIBATH BBIOOp (PH3UYCCKOW MOJICIH,
OTBEUAIOIICH TPEOOBAHUSAM 33/1a4H, PUMEHATH (OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3WYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pemieHuss 3ajad, IMPOBOAMTH pPAcuy€Tbl Ha OCHOBAHMM UMEIOIIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3yAbTAaTbl W KOPPEKTUPOBATh METOJbI PEHICHHS C Y4E€TOM
MOJIYYCHHBIX PE3YJIbTATOB;

e peraTh KayeCTBEHHBIE 3a7auM, TPEOYIOIIMe MPUMEHEHUs 3HAHUN M3 Pa3HBIX Pa3zeiioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHUW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

® [ICTI0JIB30BAaTh TEOPETUYECKHE 3HAHMS ISl OOBSICHEHUS OCHOBHBIX HMPUHIIUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAayKd, B OOBSCHEHHWE TNPOIIECCOB OKPYXKAIOIIET0O MHPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHH;

® AHAJTM3UPOBATH U OIICHUBATH MOCIEACTBHUS OBITOBOW M TIPOM3BOJICTBEHHOM JIESITEIBHOCTH
YEJIOBEKa, CBSI3aHHONW ¢ (PU3MYECKHMMH TIPOIECCaMH, C TIO3WUIUNA DKOJIOTHUECKOU
0e30MacHOCTH, MPEACTABICHUH O pAIMOHATBLHOM TMPUPOJONOIH30BAHUH, a TaKKe
Pa3yMHOM HCIIOJb30BAHUM JOCTUKEHUW HAYKM W TEXHOJIOTMH JUIsl JallbHEMIero
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IMuHbIe CIOCOOBI PadOThl ¢ MHPOpMaNHel GU3NIECKOTO COJIEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTMH sl TIOWCKAa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

®IPOSIBIISITH ~ OPTaHU3AIIMOHHBIE W  TIO3HABATEJIIBHBIC YMEHHS  CaMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

epaboTaTh B TPYHNNE C HMCIHOJIHEHHUEM pa3IMYHBIX COLMAIBHBIX pOJICH, IMJIAHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

®IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymedl  mpodeccHoHanbHOW — AEATENBHOCTH — TIO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIC pe3ylbTaThl Ha YIIIYOJIEHHOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® [IOHUMATh POJIb (PU3UKHU B IKOHOMUYECKOU, TEXHOJOTUUYECKON, COLIMATLHON U 3TUYECKOM
chepax AESATENbHOCTH YeNOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOIH Hay4HOUH
KapTUHE MHUpa, pPOJb ACTPOHOMHUHM B IPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSCHUTEIBHON U MPOrHOCTHYECKON (YHKIHM (u3rueckoi
TEOPUH — HJIEKTPOJMHAMUKH, CHEHUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uku, posnb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKONM KapTHHBI MUpAa B O0IIEM psAay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

® pa3auyaTh yCIOBHUS MPUMEHUMOCTH Mojenel (GU3NYECKUX TeNl U MPOLECCOB (SBICHUI):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KoJle0aHus, MaTeMaTHYeCKMi MAasTHHUK, WJICAIbHBIM NPYXUHHBIA  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIN KOHTYpP, TOHKas JMH3a, MOJeNel
aToma, aTOMHOTO s1/Ipa U KBAHTOBOM MOJIEIIN CBETA;

epaznuyaTh yCIOBUs (TpaHUIBI, O00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMATh BCEOOUIMI xapakTep (QYyHIAMEHTAJIbHBIX 3aKOHOB U OTPaHUYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHMS, HCIONb3YS
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIBHONW TEOpUU
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUS 3JIEKTPUUECKOTo 3apsia, cujia AmIiiepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOILIECCHl M SBICHUS, UCIOIb3Ys MOJIO0KESHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
pPalMOaKTUBHOTO pacraja);



® OMHKCHIBATh (U3NYCCKUE TPOILECCHl M SBICHHS, MCIOJB3Ysl BEIMUUHBI: HANPSHKEHHOCTH
ANIEKTPUYECKOTO  TOJIS, TMOTEHIMAN  JJIEKTPOCTATUYECKOTO  TOJsS,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, CWiIa AMIiepa, WHIYKTHBHOCTB, JJICKTPOJBIKYINAS CHJIA CAMOWHIYKIIHUH,
SHEPrusi MArHUTHOTO TIOJISi TPOBOJIHUKA C TOKOM, PEISTUBUCTCKHA MMITYJIBC, ITOJTHAS
SHEPrHs, SHEPTHs MOKOsI CBOOOHOM YaCTHIIbI, YHEPTUS U UMITYJILC (POTOHA, MaccOBOE
YHCIIO U 3apsil siipa, SHEPTHUS CBS3H SIPa;

® OOBSICHSTh OCOOCHHOCTH TPOTEKAaHUS (PU3MUECKUX SIBJICHUW: DIEKTPOMAarHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmambl  sjAep, TaMMa-H3IydeHHE  siaep, (QHU3UYECKUe  MPHHIUIIBI
CHEKTPAIBHOTO aHAJIN3a U paboThI Jla3epa;

® OTIpE/ICIISITh HANPAaBJICHUE WHAYKIIMM MAarHUTHOTO TOJS TPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopeniia;

®CTPOWTHh HM300paKECHUE, CO37aBacMO€ IUIOCKHM 3€pKajoM, TOHKOW JIMH30W, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

® [I[PUMCHATh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECCKHE TOHSATHS, TCOPUUM M 3aKOHBI JUIS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [IPOBOJIUTH HCCIICIOBAaHUE 33aBHUCHUMOCTCH (DU3MYECKHX BEIIMYMH C HCIIOJIb30BAHHEM
NPSIMBIX U3MEPEHUH, IPH STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJYYCHHOW 3aBUCUMOCTH (U3WYECKHX BEJIMYUH B BUjAE TpadukoB ¢ yd4&rom
aOCOIOTHBIX ~ TOTPEIIHOCTeH HM3MEPEeHHU, [IeJIaTh BBIBOABI 10  pe3ysibTaTaM
WCCJIC/IOBAHHSI,

® [[POBOJIUTh KOCBEHHBIE W3MEPECHHUS (DU3MYECKUX BEIMYWH, IPU 3TOM BBIOUPATH
ONTHMATBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPCHUH;

® [IPOBOJTUTH OMBITHI 10 TIPOBEPKE MPEUIOKCHHON THUITOTE3bI: INIAHUPOBATH SKCIICPUMEHT,
COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJYYCHHBIC PE3YJIbTaThI
U JIeTIaTh BBIBOJ] O CTAaTyCe MPEJIOKCHHOMN TUIIOTE3HI;

® OTTHCHIBATH METO/IBI IMTOJIYUEHHSI HAYYHBIX aCTPOHOMHUECKUX 3HAHUIA,

e coOMIO/IaTh TIpaBMiIa OE30MMAaCHOTO TPYAa IMPH TPOBEICHHH HCCICOBAHUN B paMKax
yu4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-MCCIEI0BATENbCKOW W TPOEKTHOM
JESTSIIbHOCTH C WCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB H JTAOOPATOPHOTO
000pyI0BaHNS;

® penraTh pacuYETHHIC 3a7]a4M C IBHO 33JJaHHOW M HESIBHO 3aJaHHON (DH3UYECKON MOJIEIBIO:
Ha OCHOBAaHMHU aHAJIM3a YCIOBHS BBIOMpATh (U3NYECKHE MOJECIH, OTBEUAIOIINE
TpeOOBaHUAM 3a]auu, IPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI
(UBHYECKUX TEOPH MPHU UCIOIH30BAHUN MAaTEMAaTUYECKUX METOOB PEIICHHS 3a/1ad,
MIPOBOJIMTH PACUYEThl HA OCHOBAHWU MMEIOIIMXCS JIAHHBIX, aHAJTM3UPOBATH PE3yIbTaThI
U KOPPEKTUPOBATh METO/IbI PEIICHHUS C YIETOM MOJYYCHHBIX PE3YJIbTATOB;

e peniath Ka4eCTBCHHBIC 3a/1a4M, TPEOYIOIIHEe MPUMEHEHUS 3HAHWUH M3 pa3HBIX Pa3JieioB
Kypca (QU3UKH, a TaKKe WHTErpallMd 3HAHWK W3 JAPYrHX MPEJAMETOB €CTECTBEHHO-



HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IEMOYKY PACCYKICHUH C ONMOpOl Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

® ICTIOJIb30BaTh TEOPETUUYECCKUE 3HAHMS I OOBSICHCHHUS OCHOBHBIX MPHHIIMIIOB pabOTHI
M3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AHAJTM3UPOBAThH U OI[CHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON JNEATEIIEHOCTH
YEJIOBEKa, CBSI3aHHOHW ¢ (PU3MYECKHMMH TMIPOIECCaMH, C IMO3HMIMK IKOJIOTHYECCKOMN
0e30MacHOCTH, TMPEACTABICHUH O paldOHAJIBLHOM IPUPOJIONOIL30BAaHUHU, a TaKKe
Pa3yMHOM HCHOJIb30BAHUM JIOCTH)KECHUM HAYKM M TEXHOJOTHHA JUIsl JTaJbHEUIIEro
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® IPUMEHSATH PAa3IMYHBIC CIIOCOOBI PadOTH ¢ MH(pOpManHel (PU3HUECKOTO COJICPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHH, TIPH  ITOM
HCIIOJIb30BaTh ~ COBPEMCHHBIC  HMH(POPMALIMOHHBIC  TEXHOJOTHHU  JIJII  TIOMCKA,
nepepaboTKU W TMPEAbSBICHUS Y4eOHOH W HAYIHO-TIOMYJISIpHON wHpOpMammw,
CTPYKTYPUPOBAHUSI W MHTEpIpeTalud WH(POpMalUU, TOJIYYCHHOM W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaKk M HAa OCHOBE aHallu3a
UCTOYHUKA UH(POpMALUY;

®[IPOSIBJIATh ~ OPraHM3AlMOHHBIE W  IO3HABATEJIbHBIE YMEHHS CaMOCTOSATEIBHOTO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBIMIOJIHCHHUS TMPOEKTHBIX M Y4eOHO-
HCCJIEI0BATEIBCKUX padoT;

epaboTaTh B TPYIIE C HCIOJHEHUEM pA3JIMYHBIX COLHAIBHBIX POJICH, IUIAHHPOBATH
paboTy Tpynmbl, palMOHAIBHO pPAaCHpPENEsaTh JACSITEIbHOCT B HECTAHJIAPTHBIX
CUTyalUsAX, aJI€KBaTHO OLIEHUBATh BKJIAJl KaXJOTO U3 YYACTHUKOB I'PYIIbl B pELICHUE
paccMaTpuBaeMoii MPOOIEMBI;

®IPOSIBIATh  MOTHUBALIMIO K  Oyaymedl  mpodeccHoHalbHON — MEATENbHOCTH IO
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



Enunble TpeGOBaHMSA K OLICHKE YCTHBIX 0TBETOB, 00y4alOIIMXCcH M0 (pu3nKe
OTmeTrka «5» CTaBUTCA B CIEAYIOIIEM CiIydae: — OTBET OOYYaromIerocs IIOTHBIMN,
CaMOCTOATEINIbHBIN, IPAaBUIIBHBIM, W3JIOKEH JIMTEPATYPHBIM S3BIKOM B OIPEACIEHHON
JIOTUYECKOM TOCJIEI0BATEIbHOCTH, PACCKa3 COMPOBOKAAETCS HOBBIMU IIPUMEpPaMU;

— oOyuarommiicss 0OHapyKMBaeT BEpHOE MOHMMaHUE (PU3UYECKON CYITHOCTH PacCMaTpUBAEMBIX
SABJIICHUM W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUU, JAET TOYHOE OINPEICIICHHE U HCTOIKOBAaHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpPHUI, MPaBUIBHOE OINpe/eieHne (PU3MUECKUX BEIWYHMH, HX
€IMHMUII U CIIOCOOOB M3MEPEHUS;

— o0Oyyaromuiicsi yMeeT NpUMEHHUTh 3HAHUS B HOBOW CHUTYAIlUH IPHU BBIMOJIHEHUH MPAKTHYECKUX
3a/laHHi, 3HAE€T OCHOBHBIE NIOHATHUS U YMEET ONEpUPOBATh UMHU MPU PELICHUH 3a]a4, IPaBUIIBHO
BBITOJIHSICT YEPTEXH, CXEMbl U TPaQUKH, COMYTCTBYIOIINE OTBETY; MOXKET YCTaHOBUTH CBS3b
MEX1y U3y4aeMbIM U paHee U3yUYEeHHBIM MaTEePHUAJIOM 10 Kypcy GU3UKH, a TAKXKE C MaTepHAIIOM,
YCBOEHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB;

— BJIaJIeeT 3HAHUSMU U YMEHUSAMH B 00bEMe 95% — 100% oT TpeboBaHUii TPOrpPaMMBI.

OTtMeTKa «4» CTaBUTCS B CIEAYIOIIEM CIIydae:

— OTBET YJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLEHKY «5», HO COJAEPKHUT
HETOYHOCTH B W3JIOKEHUH (AKTOB, OINPENCICHUH, MOHSATHH, OOBSICHEHWH B3aWMOCBS3EH,
BBIBOJIaX M PELICHUH 3a7a4y. HeTouHOCTH JI€rKO UCIIPaBIISIFOTCS IPU OTBETE Ha JOIMOJIHUTEIbHbIE
BOIIPOCHI;

— 00y4JaroIUiics HE MCIIOJIb3YeT COOCTBEHHBIN TUIaH OTBETA, 3aTPYAHACTCS B IPUBEICHUH HOBBIX
OpPUMEpPOB, U MPUMEHEHHHM 3HAHUW B HOBOW CHUTYyaIlMH, C1a00 HUCHOJB3YEeT CBSA3H C paHee
M3YYEHHBIM MAaTEPHAJIOM U C MaTEpUaIOM, YCBOEHHBIM IIPU U3YUEHHUH IPYTUX IPEIMETOB;

— 00béM 3HaHUM M yMeHMH oOyuatomerocs coctaBisitoT 80% — 95% ot TpebGoBaHuit
IIPOrPaMMBI.

OtMmeTKa «3» CTaBUTCS B CIEAYIOLIEM Cydae:

— OoJiplIast 4acTh OTBETa YJOBJIETBOPSIET TPEOOBAHUSM K OTBETY Ha OLEHKY «4», HO B OTBETE
O0OHapyXHUBAIOTCS OTACNbHbIE MPOOENbl, HE TMPENATCTBYIOIINE AadbHEHIIeMy YCBOCHUIO
IPOrpaMMHOT0 MaTepHana;

— oOyuvaromuiicss oOHapy)XHMBaeT MOHMMaHHE Y4YeOHOro MaTepHuajl YCBOCHHs HOHATHI WM
HEIOCJIEI0BaTEIbHOCTH U3JIOKEHUS MaTepuana, yMeeT MPUMEHATh MOJy4YeHHbIE 3HAHUS INPU
pELIeHUH MPOCTHIX 3aj[ay ¢ UCHOJIb30BAHUEM I'OTOBBIX (POPMYJI, HO 3aTPYIHACTCS MPU PELICHUN
KaueCTBEHHBIX 3aJ1a4 U 3aja4, TpeOyromux mpeodpazoBanus Gopmyir;

— oOyuaromuiicss BiaJeeT 3HAHUAMU U YMEHUsMH B 00béMme He MeHee 60% conepxaHus,
COOTBETCTBYIOILIETO TPOrPAMMHBIM TPEOOBAHUSIM.

OTtMeTKa «2» CTaBUTCS B CIEAYIOIIEM CIIydae:

— OTBET HEINPaBWIbHBIM, MOKAa3bIBAET HE3HAHNE OCHOBHBIX MOHSTHN, HEOHUMAaHNE U3Y4YE€HHBIX
3aKOHOMEPHOCTEH W  B3aUMOCBs3€H, HeyMeHue palboTrath ¢  y4eOHUKOM, pelarhb
KOJIMUECTBEHHBIE M KaUeCTBEHHBIE 3a7jaun; — 00y4Jaloluicsl HE OBJIAJIe]l OCHOBHBIMH 3HAaHUSAMU
U YMEHUSMH B COOTBETCTBMM C TPEOOBAaHMSAMM NPOTPaMMBbl; — OOYYaroOIIMICS HE BiajeeT
OCHOBHBIMHM 3HAHMSIMM B COOTBETCTBUU C TPEeOOBaHUSAMH M JONYCTUN OoJsbllle OUIMOOK U
HEI0UETOB, YeM HEOOXOIUMO JJISI OTMETKH «3).

OtMmerka «1» craBUTCA B Cilydae: €ciau OOy4arolUiics HE MOXKET OTBETUTh HU Ha OJUH U3
MOCTaBJIEHHBIX BOIIPOCOB, OTKAa3 00y4aroIIerocsi OT OTBETa.

Ennnbie TpeOoBaHMS K OIleHKe NMCbMEHHBIX PadoT, 00y4aroumuxcs IO

(pusuke
C OCJIBIO OTCICKHUBAHHUA JOCTUIXXCHUA O6y‘-IaIOIJ_II/IMI/IC}I IIaHUPYEMBIX PE3YJIbTATOB 110

yueOHOMY TipenMeTy «Du3HKay MpeaycCMOTPEHBI OIEHOYHBIE MPOIIETYPhI, KOTUYECTBO KOTOPHIX
He npeBbiaet 10% ot Bcero 06béMa yueOHOTO BpeMeHH, OTBOJAMMOIO Ha U3yUeHHE TIpeIMeTa B
yueOHOM TOTy.



OnucaHue NucbMEHHbIX padoT. PekoMeHIa1uM K NPOBEIEHUIO

IIpoueaypa pa3padoTKn KOHTPOJIbHOM Pad0Thl BKJIKYAET B ce0sl CJIeXyolIHe ITANbI:

1) cocraBnenue koaupukaropa, B KOTOPOM OTMEUEHBI BCE OCHOBHBIC SJIEMEHTHI COICPKAHUS
(6a30BBIIf MUHMMYM) U TIPOBEPSICMbIC YMEHUS,

2) paspabotka crneunpukanud padoTbl ¢ OOOOMEHHBIM IUIAHOM U IIKAIOH mepecuéra
HaOpaHHBIX O0YYAOIIMMCS OAJIJIOB B OTMETKY;

3) moa0op 3a1aHuli K KOHTPOJIBHOU padoTe.

B KOHTpOIBHYIO paboTy CieayeT BKIIOYATh 33aHus «0a30BOr0 MUHUMYMay (0a30BbIii yPOBEHB)
— He MeHee 60%, «3agaHus Ha CBsI3W» (IOBBIICHHBIN ypoBeHb) He MeHee 30% u «3anaHus Ha
BHYTPH- WJIM MEKTEMHBIC CBSI3H + Ujiess» (BBICOKUI YPOBEHb CI0KHOCTH) — He Ooiee 10%.
OtMmeTKa «5» CTaBUTCS B CIEIYIOIEM ClTydae:

— paboTa BBIIOJHEHA TOJIHOCTHIO CHIENIaH MEePEeBOJ] SAMHUI] BceX (u3ndeckux BeanduH B «CHy,
BCE HEOOXOAMMBIC JTaHHBIC 3aHECEHBI B YCIOBHE, MPABWIBHO BBIOJHEHBI YEPTEXKH, CXCMBI,
rpaduKy, pUCYHKH, COMTYTCTBYIOIIUE PEIICHUIO 3a/a4, CellaHa MPOBEPKa 10 HAMMECHOBAHHSM,
MPABUIILHO MPOBEJICHBI MATEMAaTUIECKUE PACUETHI M JIaH TOJTHBINA OTBET;

— Ha KAuyeCTBEHHBIC M TEOPETHYCCKUE BOMPOCHI JaH IOJHBIA, HCYCPIBIBAIOIINNA OTBET
JUTEPATYPHBIM SI3BIKOM B OIPENEIEHHONW JIOTUYECKOH MOCIe0BATEeIbHOCTH, O0YJarOIIHiics
NPUBOJIUT HOBBIC MPUMEPHI, YCTAHABIMBACT CBS3b MEXIY HM3Y4YaeMbIM U paHEEC H3YUYCHHBIM
MaTepuajIoM IO Kypcy (pHU3uKH, a Takke ¢ MaTepHaIoM, YCBOCHHBIM TNPH H3YUYCHUU IPYTHUX
NPEMETOB, YMEET IPUMEHHUTD 3HAHKSI B HOBOW CUTYaIlUH;

— oOyuaronuiicss OOHapyXKHBAaeT BEpHOE MOHUMaHUE (PU3UUYECKON CYITHOCTH PacCMaTpUBAEMBIX
SIBJICHUI W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, Ma€T TOYHOE OIpPEICIICHUE M MCTOJIKOBAHHE
OCHOBHBIX TIOHSATHH, 3aKOHOB, TCOPHH, a TaKXKe NPABWIBHOC OMNpeaeicHre (U3HUSCKUX
BEJIMYKH, UX EJMHUI] U CTIOCOOOB U3MEPCHUSI.

OTtMeTKa «4» CTaBUTCS B CIEIYIOIIEM CTydae:

— paboTa BBINOJIHEHA TMOJHOCTHIO WM He MeHee yeM Ha 80% oT oObEéMa 3ajaHusi, HO B HEH
UMEIOTCSl HEIOUETHI i HeCYIECTBEHHBIC OIIUOKH;

— OTBET HAa Ka4YEeCTBEHHBIC U TCOPETUYECKHE BOIPOCHI YIOBIETBOPSET BBIIICIICPEUHCICHHBIM
TpeOOBaHUSM, HO COJEPKHT HETOYHOCTH B H3JIOKEHUU (DAKTOB, OINpEACTCHUMN, IMOHSATHIHA,
00BsICHEHUH B3aUMOCBSI3€H, BBIBOJAX U PEUICHUH 3a/1a4;

— 0OyJaronuiicss WCIBITHIBACT TPYAHOCTH B NPUMCHCHHWHM 3HAHWNA B HOBOW CHUTYaIlud, HE B
JIOCTaTOYHOM Mepe HCIONb3yeT CBSI3W C paHee W3YUYCHHBIM MaTepuajoM M C MaTepuajoM,
YCBOCHHBIM IPU U3YUEHUU JPYTUX MPEIMETOB.

OTtMeTKka «3» CTaBUTCS B CIIEAYIOIIEM CIIydae:

— paboTa BBHITIOJIHEHA B OCHOBHOM BEPHO (00BEM BBITIOJIHEHHOW YaCTH COCTABIISIET HE MeHee 2/3
oT 00111er0 00BeMa), HO JOIMYIIEHBI CYIIIECTBEHHbIE HETOYHOCTH;

— oOyuaromuiics oOHapy>KUBaeT MOHMMaHUE yueOHOTO MaTeprasa Mpu HEeJOCTATOYHOM MOJTHOTE
YCBOCHHUS MOHATHI U 3aKOHOMEPHOCTEHH;

— yMeeT NPHUMEHSATH TOJy4YeHHBIC 3HAHHS TMPH PEHICHUH MPOCTBIX 33/1ad C HCIOJIb30BAHUEM
TOTOBBIX (OpMyN, HO 3aTpydHSETCS TMpPH PEUICHHH Ka4eCTBEHHBIX 3a7ad U  CIOXKHBIX
KOJMYECTBEHHBIX 3a/1a4, TpeOyIOIuX MpeodpazoBanus GopmyiL.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIEM ClTydae:

— paboTa B OCHOBHOM H€ BBITIOTHEHA (00BEM BBITTOJIHEHHOW YacTH MeHee 2/3 oT o01iero oobéma
3a/1aHUA);

— oOyJaromuicss TOKa3blBaeT HE3HAHWE OCHOBHBIX IOHATHHA, HENMOHWMAaHWE W3YYECHHBIX
3aKOHOMEPHOCTEH W B3aUMOCBSI3€d, HE yMEeT pellaTh KOJUYECTBEHHbIE U KaueCTBEHHBIC
3aa4u.

OtmeTka «1» cTaBUTCA B CiIydae: OTKa3a OOYYaromerocs OT BBITIOJHEHHs Pa0OTHI, TecTa,

OTCYTCTBHE BBITIOJITHEHHOTO (B TOM YHCJIE, TOMAITHETO) 3aJaHusl, paboTa HE BBITIOJHEHA WJIH HE
caaHa.



TpeOoBaHNs K OlleHKE JIA00PATOPHBIX PadoT no pusnke

OtMmeTKa «5» CTaBUTCS B CIEIYIOIIEM CTydae:

[] nmaboparopHasi pa0oTa BBINOJHEHA B IOJHOM O00BEME C COOJIOJIEHHEM HEOOXO0IUMOMN
MOCJIEI0BATEILHOCTU IIPOBEACHHSI ONIBITOB U U3MEPEHUI;

[] oOyuaroiuiics caMOCTOSATEIHHO U PaIllOHATIBLHO CMOHTHPOBAT HE00X0/IMMoe 000py10BaHuE,
BCE ONBITHI TPOBEI B YCIOBHUAX W PEXUMaX, O0O0CCICUMBAIONINX IOTYYCHHE TMPABUIBHBIX
pe3yJbTaTOB U BBIBOJIOB; cOOMIOAaN TpeboBaHus 0€30aCHOCTH TPya;

[] B oTuéTe MpaBUIBLHO U aKKypaTHO BBIMOJIHHWII BCE 3alHMCH, TAOIHIIBIL, PUCYHKH, YEPTEXKHU,
rpaduKy, BBIUMCICHHS, pE3YyJIbTaThl BCEX H3MEPEHUHN 3amucaHbl C y4E€TOM aOCONOTHOU
MOTPEIIHOCTH U3MEPEHUIA.

OtMmeTKa «4» CTaBUTCS B CIEYIOILEM CIydae:

[] BBIIOJHEHHWE JTAOOPATOPHON PabOTHI YAOBIETBOPSET OCHOBHBIM TpeOOBaHUSM K OTBETY Ha
OLIEHKY «5», HO 00y4aroLuiics JOMyCTUII HeA0UEThI UM HErpyOble OLIMOKH, He TOBJIMSBILNE HA
pe3yNbTaThl BHITIOJIHEHUS paOOTHI.

OTtMeTKka «3» CTaBUTCS B CIEAYIOIIEM CIIydae:
[] pe3ynbTaT BBINOJIHEHHON 4YacTU J1a0opaTOpHON pabOThl TAKOB, YTO TMO3BOJSET MOIYYUTH
MIPABWJIBHEIN BBIBOJI, HO B X0JI¢ TIPOBECHMSI ONBITA U I3MEPECHUN OBLIH JIOMYIIICHBI OITUOKH.

OTMmeTKka «2)» CTaBUTCA B CJICAYIOHIEM ClIydac:

pe3yNbTaThl BHINOJIHEHUS Ja00paToOpHO pabOThl HE MO3BOJIAIOT CAENATh NPABUIbHBINA BBIBOJ,
U3MEPEHUs, BBIYNCIICHUS, HAOII0JeHNUS IPOU3BOIMIINCH HEITPABUIIBHO.
OtmeTka «1» CTaBUTCS B clydae 0TKa3a, 00y4yarollerocs OT BHIIOJIHEHUs paboThl, paboTa He

BBITIOJIHCHA WJIK HC COaHa.



TEMATHYECKOE INIAHUPOBAHHUE, 10 KJIACC 2024-202S y4 rog

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NporpamMmbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/bHbIe
padoThI padoThbI pecypesl
Pasnen 1. HAYUYHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 bubumorexa [IOK
' https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamuia 10 https://m.edsoo0.ru/f16b68d7
N bubmuorexa [JOK
2.3 Craruka TeEpROTO TENA S 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.eds0o.ru/fL6b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bu6nmoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 https://m.eds00.ru/fL6b68d7
33 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubmuoreka [IOK
' MepPEX0/Ibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznea 4. JIEKTPOJIMHAMUKA
bu6mmoreka [IOK
4.1 IIICKTPHHICCKOC MO 24 1 https://m.edsoo.ru/f16b68d7
4.2 [ToCTOSTHHBIN IIEKTPUUECKUIA TOK 24 1 bubmuoreka [JOK
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https://m.edsoo0.ru/f16b68d7
bubmuorexa [JOK
43 Toxu B pasnuHBIX cpenax 6 https://m.eds00.ru/f16h68d7
Hroro no pazueny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
. bubmuorexa [JOK
>1 PusiHecKHuit NPaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
Pesepeiioe Bpems 10 . https://m.eds00.ru/f16068d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 16
TEMATHYECKOE ITVIAHUPOBAHHUE, 11 KJIACC 2025-2026 y4 roa
KoanuectBo yacos JJIeKTPOHHbIE
o HaunmeHnoBaHMe pa3ie/ioB U TeM (uu¢posBbIe)
Ne ni/m NporpaMMEl Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 0Gpa30BATEIBLHBIE
padoThI padoThbI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
11 MarnutHoe none 14 1 https://m.eds00.ru/39859f1
bubmuorexa [JOK
1.2 ITIEKTPOMATHUTHA HIYKIH 13 1 https://m.edsoo.ru/39859¢f1
Wroro no pazmeny 27
Pa3nea 2. KOJIEBAHUWS U BOJIHbBI
bu6mmorexa [IOK
2.1 MexaHn4yecKkHe KoJieOaHus 10 https://m.eds00.ru/39859€f1
bubmuorexa [JOK
2.2 DJEeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.eds00.ru/39859ef1
23 MexaHudecKkre 1 3IeKTPOMarHuTHbIE 10 1 bubnmoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
2.4 Onrtuka 25 1 bubmuorexa [JOK
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Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

60

https://m.edso00.ru/39859ef1

31 Ocrosbt CTO > . Eﬁs?ﬁr?fggggg/§9859ef1
Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15 Egggﬁ%f;saogr?}gg%ge f1
42 Pusmia aroma ° Etptlgsj?lpllr?]fcﬁgr%};BSgefl
43 ®du3rka aTOMHOTO SAApa U 3JIEMEHTAPHBIX 5 bu6mmoreka [IOK
YJACTHUII https://m.edsoo.ru/39859¢ef1
Htoro no pazneny 25
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKU
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 Egggﬁ;f;%grougg%ge f1
Hroro no pazgeny 12
Paznen 6. PUBSMYECKU TIPAKTUKYM
6.1 Du3NUEeCKUil TPAKTUKYM 16 16 Egggﬁ;fi%gﬁgg%ge f1
Hroro no pazgeny 16
Pa3znen 7. OGOBIIAIOIIIEE IOBTOPEHUE
Cuctemaru3zanus 1 0000IICHUE
71 IPEIMETHOTO COJIEPKaHMS U OIbITa 15 bubmmorexa LIOK
NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Wroro no pazmeny 15
Peseparoe Bpems 10 ! Egggﬁr%?:;%ggggssgeﬂ
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 6 16
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IMMOYPOYHOE IIVTIAHUPOBAHUE
10 KITACC 2024-2025 y4 roja

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
T
n/n eMa ypora Bcero Kontpoapupie  Ipakruteckue U3y4eHust o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
[IepBruunsbIil uHCTpYKTaX 110 Th.
bubnuoreka [{OK
1 _
Dusnka — QysnavenTanbHas HayKa o ! 03.09.2024  https://m.edsoo.ru/1beef346
MIpUpoJIe
2 Hayuns1ii MeTOZ MO3HAHUSA U METO/BI 1 bubnuoreka [IOK
nccaea0BaHusa GU3HMYECKUX SIBICHUI 04.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TeOpHs B IIpoIecce
bubnuoreka [{OK
3 nosnanus npuposel. Hadmonemnne . 04.09.2024  https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoObl n3MepeHus (pU3NIECKUX 1 bubmmnoreka HOK
BEJIMYMH 05.09.2024  https://m.edsoo.ru/ca2def03
AOCOIIOTHAsI U OTHOCUTEITbHAS
- bubnuoreka IIOK
> NOIPEHIHOCTH H3MEPSHHH (H3HICCIiX ! 06.09.2024  https://m edsog)_[ ru/7f18fda3
BEJIMYHH o — '
MonenupoBanue B ¢puzuke. Poib n
MecTO (hU3UKU B GOPMUPOBAHUU
o . bubnunorexa LIOK
6
COBPEMEHHON HAYTHOM RapTHHEI MHDa, . 10.09.2024  https://m.edsoo.ru/eabbdedl
B NMPAKTHYECKOU JIEATEITLHOCTH JIFOCH.
CrapToBas KOHTpOJbHas paboTa.
Mexanunueckoe aBuxenue. Cucrema
7 otcueta. OTHOCUTEIIBFHOCTD 1 bubnunorexa LIOK
MEXaHUUYECKOTo ABMKeHus. [Ipsamas n 11.09.2024  https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1au MEXaHUKH
Pannyc-BexkTop MaTepuanbHON TOUKH,
but6mmoreka [IOK
8 CT'O TIPOCICIIA Ha OCH KOOP/HHAT. ! 11.09.2024  https://m.edsoo.ru/30a108a5

Tpaexkropus. [lepemenenne. CKOpoCTb.
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Hx IIPOCKIMK HA OCH KOOpAMWHAT

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue

bub6nmmoreka [IOK

9 PaBHOMEPHOT'O IPSIMOJIMHEMHOTO 12.09.2024  https://m.edsoo.ru/89ba7190
JIBUKCHHUSI

10 CnoxxeHue nepeMeneHuii U CKOpoCTeil. bubnmnoreka HOK
Pemenue 3amau 13.09.2024  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnorexa [JOK
[IpsimonuHeiHOE TBUKEHHE C 17.09.2024 @ https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
r

12 npiﬁg;i:;g;gff ;2]13II{/II;IK€6HI/I}I C Bubmmorexa LIOK

P 18.09.2024  https://m.eds00.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue

13 CBOOOIHOTO Ta/IcHUs. 3aBUCMOCTh bubnuoreka [{OK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2024  https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnorexa [JOK
YIJIOM K TOPU30HTY 19.09.2024  https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JIBmkeHue

5 | Doy St ek Busorsa 10K

p P ' 20.09.2024  https://m.edsoo.ru/33196fbe
[leHTpOCTpEMHUTENHHOE U ITOJTHOE
yCKOpEHUE

16 KonTtpouabnasi paéoraNel mo reme bu6muoreka [JOK
"KunemaTtuka" 24.09.2024  https://m.edsoo.ru/1242f32e
[IepBs1if 3ak0oH HproTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. bubnunorexa LIOK
[Tpunnun otHOCHTENBHOCTH [anmumest. 25.09.2024 @ https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cuCTEMBI OTCUETA

18 Cuna. PaBHOECTBYIOIIAs CUJIa. bubmorexa IIOK

https://m.eds00.ru/141d3837



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837

Bropoii 3akon Hetotona. Macca

25.09.2024

B3aumoneiictue ten. Tperuil 3akoH

bu6nunoreka LIOK

19 HrroTona 26.09.2024  https://m.edsoo.ru/57dba505
I1 .P
s | Lo e . Pz Bumorea 110K
g P 27.09.2024  https://m.edsoo.ru/bdf997fb
HrroToHa
21 %11;211;:;;1\;;?;210:’;?;:: I/II/Iﬂ(;HHOﬁ u Bubmorexa LOK
N papirtat 01.10.2024  https://m.eds0o.ru/9aba2b0a
WHEPTHON Macchl
29 Cuiia TSKeCTH U yCKOPEHUE bubmmoreka [JOK
CBOOOIHOTO ITaJICHUSA 02.10.2024  https://m.edso0.ru/22757f26
JIBroKeHrne HeOSCHBIX TEI U MX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuorexa [JOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI 02.10.2024  https://m.edsoo.ru/11abfa0a
Kennepa
bubmmoteka IIOK
24 Cuna ynpyrocti. 3axou I'yka. Bec rena 03.10.2024  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmmnoreka HOK
25 TpeHus. [IBrKEeHUE B )KUIKOCTH U rase 04.10.2024 https://m.eds00.ru/1fa86499
C YYETOM CHJIBI COIPOTUBIIEHUS CPEBI " https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocratuueckoe bubmuoreka [IOK
nasneHue. Cuna Apxumena 08.10.2024  https://m.edsoo.ru/a28aa7ad
AGCOIOTHO TBEPJIOE TEIIO. bubmuoreka [JOK
27 [ToctynarenbHOE U BpamaTeabHOE 09.10.2024 but6mmorekxa [IOK
JBU>)KEHUE TBEPJIOTO TEJIA o https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIBI OTHOCHTEILHO OCH bubnunorexa LIOK
BpauieHus. [1nedo cunbl 09.10.2024  https://m.edsoo.ru/653d3459
CrnosxeHue CHll, MPUIOKEHHBIX K
s | ooy ey Hemp ovse e B LOK
P P ’ 10.10.2024  https://m.edsoo.ru/9aa79a7d

Bunsl paBHOBecHs
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bu6nunorexa LIOK

30 Pemenne sanas 11.10.2024  https://m.edsoo.ru/dclcaacO
| e pebenez e B 10K
rena" ) PA 15.10.2024  https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepuabHOM TOYKH,
32 CHUCTEMbI MaTepHUaIbHbIX TOUeK. [{eHTp bubnuorexa [{OK
Macc CHCTEMbI MaTEPUAIBHBIX TOUEK. 16.10.2024  https://m.edsoo.ru/4bb8294b
Teopema o0 IBMXKCHHH IIEHTpA Mace
o | e e s B 10K
) P y ' 16.10.2024  https://m.edsoo.ru/13f0a221
PeakTuBHOE IBHXEHHE
MowMmeHT uMITynbca MaTepuaibHON
34 touku. [IpeacraBnenue o coxpaHeHUn Bbu6moteka [JOK
MOMEHTa UMITYJIbCa B [ICHTPATbHBIX 17.10.2024 | https://m.edsoo.ru/d6532eb9
MIOJIAX
35 Pemenue 3amau bubanorexa LIOK
17.10.2024  https://m.edsoo.ru/f7706d63
PaGoTra criiel Ha MaJIOM M Ha KOHEYHOM
36 nepemeneHnu. I'papuueckoe bubmmnoreka HOK
MIPEeACTAaBICHUE PAOOTHI CHUITBI. 18.10.2024  https://m.eds00.ru/913974c7
MomiHoCTh CHIIBI
K .T
57 | umscncomn enenacrali aneprrt BuGmorexa LIOK
o p 22.10.2024  https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHOU TOUKU
p | Do s B LOK
) H PrA. 23.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
Tpetsbs KocMu4eckast ckopocTb. CBsi3b
30 | Smenconten sexamttooco aopryE BuGmorexa LIOK
P 23.10.2024 @ https://m.edsoo.ru/f57b4e01

CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKON YHEPTrUuu
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Ynupyrue u Heynpyriue CTOIKHOBEHHUS.

bubnunoreka LIOK

40 ¥pasteiiie bepiyi s HaCabHOH 24.10.2024  https://m.eds00.ru/f30f43b6
KHUJIKOCTH
41 KountpoJsbHas paboraNe3 no teme bubmmoreka [JOK
""3JaKkoHBI cOXpaHeHHs] B MeXaHHuKe" 25.10.2024  https://m.edsoo.ru/474e7cda
P .
42 rennor. Octosste notorertn MKT BuGaorexa LIOK
) ' 05.11.2024  https://m.edsoo.ru/b0ad4445f
Huddyszus. BpoyHoBckoe nBHKEHHE
PABIX TEIL. AGPARTED A 06.11.2024  https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
M .
M Kommuserso meweorva. Hoctommas BuGorera LIOK
HHects. 06.11.2024  https://m.eds00.ru/c5b72ab7
ABorazpo
45 Temneparypa. TemioBoe paBHOBECHE. bubmmnoreka HOK
[Ixama [enbcus 07.11.2024 @ https://m.eds00.ru/0070d493
46 Pemenue 3amau Bubmorexa LIOK
08.11.2024  https://m.edsoo.ru/1531aba5
47 WneanbHbiii ra3. ['a30BbIe 3aKOHBI bubmiorexa LJOK
' 12.11.2024  https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kiamneiipona. bubnmnorexa [JOK
Pemenue 3agau 13.11.2024  https://m.edsoo.ru/8d12c328
49 AOGcomoTHas Temieparypa. 3aKoH bubmuoreka [JOK
JlanpTOoHA 13.11.2024  https://m.edsoo.ru/14e02d1f
50 N3omponeccel B Ua€aIbHOM Irase ¢ bu6muoreka [JOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA 14.11.2024  https://m.edso0.ru/68878d51
r
51 I/IE(?EI) H: e;:é(:()eBl?Eig;Zafajf}g;Zxo a Bubmzorexa LIOK
port ' pMa, pa, 15.11.2024  https://m.edsoo.ru/1344327b
n3obapa
bubnunorexa LIOK
52 Ocosroe ypasenne MKT 19.11.2024  https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmuorexa [{OK
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20.11.2024  https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJIUHAMHYECKON CHCTEMBI CO
54 CpeIHe KHHETUYECKOMN dHepruei 20 11.2024 https://m.edsoo.ru/c38af875
MOCTYHATEILHOTO TEIJIOBOTO
JBUKEHUSI €€ 4acTulIl
55 O06o001eHre u cucTeMaTr3aIs 3HaHUK bubnuorexa [{OK
o Teme "OcHoBbl MKT" 21.11.2024  https://m.edsoo.ru/09d12fd8
56 KonTtposbHnas pa6oraNe4 mo reme bubnuoreka [IOK
"OcHoBbl MKT" 22.11.2024  https://m.edsoo.ru/13adad59
TepMmonnHaMuyeckasi cucTema.
3aaHue BHEMHUX ycinoBuid juist T
CUCTEeMbl. BHelIH1e U BHYTpeHHHE
S7 napametpsl. [lapamerpsl }"})&) CUCTEMBbI bubmiorexa LIOK
26.11.2024  https://m.edsoo.ru/5f8d38a3
KaK CpeJHHe 3HAUCHUS BEJIUYUH,
OIHACHIBAKOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOHpOI/IL%BOJ‘IBHa}IppeJ'f;KCaI_[I/I}I TI bubmaorexa LIOK
27.11.2024  https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojenp nieanbHOro ra3a B
59 Tepf/IOI[I/IHJaIMI/IKe. VcnoBus bubmoreika HOK
9 27.11.2024  https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOH MOJCIN
60 VYpasuenue Menneneera-Knamnelipona bubmmoreka [JOK
U BBIpQXXEHHE Ul BHYTPEHHEN SHEPTUH 28.11.2024  https://m.edsoo.ru/bal178d0
Bripaxkenue nmst BHyTpeHHEH SHEpPrun
61 OJTHOATOMHOTO HJICaJTbHOTO Ta3a. bubmuoreka [{OK
KBasucrarnueckue u HeCTaTHUECKUE 29.11.2024  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DOnemeHTapHas paboTa B
6 TepMoanHaMUKe. Beraucnenue padboTsl bu6muotexa [JOK
o rpaduKy nporecca Ha pV- 03.12.2024  https://m.edsoo.ru/741d5738

JiarpaMmme
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Tennonepez[aqa KaK CII0CO0 M3MEHEHUS

63 BHyTpeHHel sueprun T]l cuctemsbl 6e3 BH6J_IHOTeKa HOK
04.12.2024  https://m.edsoo.ru/3d734561
COBEPIICHUSI pabOTHI
64 KonBek1usi, TEMI0MpoOBOIHOCTb, bu6nunoreka LIOK
W3IIy4eHUE 04.12.2024  https://m.edsoo.ru/157b54cd
KonunuectBo Temiorsl. TennoéMKOCTh
65 Tena. Y ienpHas u MOJIsipHas bubnunorexa LIOK
TEIUIOEMKOCTH BELIECTBA. Y JeIbHAs 05.12.2024  https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTLJINBA
66 Pacuér xonnyecTBa TEIIIOTHI IpU bubmmoreka [JOK
Terioneperaye 06.12.2024  https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubmmoreka [JOK
[TepBbIit 3aKOH TEPMOAMHAMUKH 10.12.2024  https://m.edsoo.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHUsI BHYTPEHHEH dSHEeprun BH@HOTeKa LOK
11.12.2024  https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTtopoii 3akoH TepMOIMHAMUKY IJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnmnoreka HOK
nporieccoB. HeobpatumocTts 11.12.2024  https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOLIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bubmmoteka IIOK
marmmwH. KITJT 12.12.2024  https://m.edsoo.ru/2e945513
71 Makcumanbaoe 3Hauerne KITI. Ik bubmuoreka [{OK
Kapno 13.12.2024 = https://m.edsoo.ru/fe3857b9
72 Pemenue 3agau BH6J?HOTeKa LOK
17.12.2024  https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI
73 HCIIOIL30BaHMS TEIJIOBBIX JIBUTATEIICH. bubnunorexa LIOK
TenoBoe 3arpsi3HEHUE OKpYKarolen 18.12.2024  https://m.eds00.ru/9867aaa7
Cpebl
74 Pemenue 3agau Bubmorexa LOK
18.12.2024  https://m.edsoo.ru/c8c70432
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O06001IeHre ¥ cucTeMaTh3aluus 3HaHUI

75 o Teme "Tepmonunamuka. TermioBbie Bubmzorexa IHOK
" ' 19.12.2024  https://m.edsoo.ru/28d62b3f
MaIlIHBI
o | Sammmeaeman e m e Busorea 0K
p H,, ) 20.12.2024  https://m.edsoo.ru/1b6e26c5
MAIIHHBI
I1 o )
77 Honapermie v xumerme, Y remas Biurorea LIOK
P e 24.12.2024 | https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
HacepImeHHbie 1 HEHACHIIIICHHBIC MTAPHI.
KauectBeHHast 3aBUCUMOCTD IIJIOTHOCTH
g | L v Busorea 101
. PaTYpEL, 25.12.2024 | https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHMOCTh TEMIICPATyPhI KUTICHHS
OT JaBJIEHUS B )KUIKOCTH

79 BrnaxxHocTs Bo3yxa. AGCONIOTHAS U bubmuoteka [IOK
OTHOCHUTEIbHAS BIIaKHOCTH 25.12.2024 @ https://m.edsoo.ru/30ebbb79

80 Pemenue 3amau brbmiorexa LIOK

26.12.2024  https://m.edsoo.ru/18e95ff3
Tsépnoe Temo. Kpucrannnaeckue
81 ahlfg[og)(leLITe JTIGJIa IXIH;;;I(‘)IHHI:{H ' bubmoreka LOK
- ) 27.12.2024 | https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJJIOB
[ToBTOopHBINA HHCTpYKTaX MO Th.

82 [InaBnenue u KpucrauIA3anus. bu6muoreka [JOK
VnenpHas TEIUIOTa IJIaBICHU. 09.01.2025 @ https://m.edsoo.ru/6ee91e9f
Cybnumarus

53 | Poivame a orone, Comer, Moy Birorea LIOK

- LABHT. Hyv 10.01.2025 = https://m.edsoo.ru/dalaabl0
HOwnra. [Ipegen ynpyrux nedhopmarinit
T .
81 ThGpmx o, AHrapMOMMS TemIOBEX Bumnorexa LIOK
P ) p 14.01.2025  https://m.edsoo.ru/7babedf2

KOJIEOAHUI YaCTHL] BELIECTBA
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[IpeobGpazoBanue sHepruu B (ha30BbIX

bu6nunorexa LIOK

85 nepexojiax 15.01.2025  https://m.edsoo.ru/97a0672f
86 YpaBHEHHE TEIIOBOTO OanaHca bubmnorexa LIOK
15.01.2025  https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau Bubmzorexa HOK
16.01.2025  https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapueie sBinenus. JlaBnenue noa bubmmoreka [JOK
HCKPUBJICHHON MTOBEPXHOCTHIO 17.01.2025  https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlamraca

6006 i
o | ootmemen oo Bt LOK
P " 21.01.2025  https://m.edso0.ru/0b52575¢
BemecTBa. PazoBble Mepexobl
K 06oTaNe6
90 "Arperatnmic cocrosus nemeersa Bu6mnoexa LIOK
p " m ) 22.01.2025  https://m.edsoo.ru/7dc2a739
da3oBble nepexoabl
DneKkTpu3aius Tei U €€ MPOosIBICHUSI.

91 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
AIEKTPUUECKUX 3apsaaoB. [I[poBogHUKH, 22.01.2025  https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOJYIPOBOTHUKHI

R —— BuGmmoexa LIOK

P P 23.01.2025  https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeincraue 3apanoB. Toueynsle bu6muoreka [JOK
3apsnbl. 3akoH Kynona 24.01.2025  https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecba

28.01.2025 https://m.edso0.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK
AIEKTPUUECKUE 3aPsi]IbI 29.01.2025  https://m.edsoo.ru/05c6bfal

96 Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS. bu6nuorexa [IOK
[IpoGubIii 3apsz. Jlunuu 29.01.2025  https://m.edsoo.ru/3dac6957
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Hapr[}KéHHOCTI/I QJICKTPHUYCCKOTI'O I10JIA.
OI[HOpOI[HOC SJICKTPUYICCKOC I10JIC

[ToreHmanpHOCTH
97 ANEKTPOCTaTUYECKOT0 noss. PasHocTh buGnuorexa LIOK
) 30.01.2025  https://m.edso0.ru/80021447
MMOTCHIIMAJIOB U HANPSDKEHUE
IT
98 3n(;iim(l)igigzgcili)ii)rnﬂoﬂnzal;;[lg?ez nai Bubmorexa LOK
P ' B 31.01.2025  https://m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO TIOJIS
C N
00 pumioctu noteuiuaton At BuGunorea LIOK
P " 04.02.2025  https://m.eds00.ru/df7a6838
ANEKTPOCTATHYECKOTO TIOJIS
100 [Ipunuun cynepno3sunuu bu6mmoteka [JOK
AICKTPUICCKUX TOJICH 05.02.2025  https://m.edsoo.ru/Ocfeda6e
bubnuoreka [{OK
101 Pemerte sanax 05.02.2025  https://m.edsoo.ru/5a582263
102 ITone Toyeunoro 3apsna. Ilone bubmmnoreka HOK
PaBHOMEPHO 3apsHKEHHOM cepbl 06.02.2025  https://m.edsoo.ru/b297b5¢c3
IT
y mapa. PABHOMED 07.02.2025  https://m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEUHOU TIIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
noJie. Y CJI0BUE PaBHOBECHS 3apsiioB 11.02.2025 @ https://m.edso00.ru/32405eab
105 JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmuoreka [JOK
AIEKTPOCTATHYECKOM IT0JIE 12.02.2025  https://m.edsoo.ru/060ebab5
K .0 S
106 omrercatops. dextpodkocts BuGmorera LIOK
pa. P 12.02.2025 @ https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHOE coeqMHEHNE but6mmorekxa [IOK
KOHJIEHCATOPOB 13.02.2025  https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelbHOE COeTMHEHIE bubnunorexa LIOK
KOH/JIEHCAaTOPOB 14.02.2025  https://m.edsoo.ru/1e992920
109 DHeprus 3aps>KEHHOr0 KOHJIEHCAaTopa bubnmoreka [JOK
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18.02.2025  https://m.edsoo.ru/73a34f18
bu6nmoreka IIOK
110 Pewenue 3anau https://m.edsoo.ru/5fh2ach5
19.02.2025 https://m.edsoo.ru/27434040
111 JIBr>KeHUe 3apsyKEHHON YaCTULIbI B bubnuoreka [JOK
OJTHOPOJHOM 3JIEKTPUUECKOM I10JI€ 19.02.2025  https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau 20.02.2025
113 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI bubnunoreka LIOK
1o Teme "DiekTpuueckoe moie" 21.02.2025  https://m.edsoo.ru/5752603f
114 KonTtposbHnas pa6oraNe7 mo teme bubnuoreka [IOK
"JaekTpuyeckKoe noJie'" 25.02.2025  https://m.edsoo.ru/cefe90e9
T i TOK.
15 cymecrsonamn noctommmors uGnorera LIOK
4 26.02.2025  https://m.edsoo.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmmoreka IIOK
116 Hcrousmin Toxa. Hanpsxenne n S71C 26.02.2025  https://m.edsoo.ru/0839a115
117 3akon OMa 1t y9acTKa LETH. bubmmoreka IIOK
DIEeKTpUYECKOE CONMPOTUBIIEHUE 27.02.2025  https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COIIPOTUBICHUS
118 OJHOPOJIHOT'O ITPOBOJIHUKA OT €r0 bubmmnoreka HOK
JUTMHBI Y TUJIOIIA U TIOTIEPEIHOTO 28.02.2025  https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuotexa [JOK
Pemenue 3amay 04.03.2025  https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, MapaIeIbHOE, bubmmoreka [JOK
CMENIaHHOE COEIMHEHUE MTPOBOIHUKOB 05.03.2025  https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX bu6muoreka [JOK
neniei. [Ipasuna Kupxroda 05.03.2025  https://m.eds0o.ru/1794cf37
bubnunoreka LIOK
122 Pemenne sanas 06.03.2025  https://m.edsoo.ru/3881b469
123 Pabora snekTpudeckoro Toka. 3akoH bubnmoreka [JOK
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Jxoymnst —Jlenna 07.03.2025 @ https://m.edso0.ru/a3605c5¢c
bu6nunoreka LIOK
124 | Pemenne sazax 11.03.2025  https://m.eds00.ru/6761bf0f
M .
125 Temtonas MowHoCTs, BECTAGMA BuGanorea LIOK
m - BRUL 12.03.2025  https://m.eds00.ru/99750a6f
pesucrope
bu6nmorexa [IOK
126 Pemenne sazas 12.03.2025  https://m.edsoo.ru/eb72fc24
197 O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE bubnmnorexa [JOK
HCTOYHHUKA TOKA 13.03.2025  https://m.edsoo.ru/72d453af
198 3axon OMa i OJIHOM (3aMKHYTO) bubmmoreka [JOK
AIEKTPUUECKOM e 14.03.2025  https://m.edsoo.ru/221f40fb
bubnuoreka [{OK
129 Pemenne sanas 18.03.2025  https://m.edsoo.ru/35800679
bubmmoteka IIOK
130 MOIIHOCTE HCTOYHHKA TOKA 19.03.2025  https://m.edsoo.ru/a0ae51d8
bu6nmorexa LIOK
131 Koporioe sampikarne 19.03.2025  https://m.eds00.ru/546f5632
132 Konznencarop B 1ienu nocTOSSHHOTO bubmuoreka [IOK
TOKa 20.03.2025  https://m.edsoo.ru/35368f3e
bubmmoreka IIOK
133 Pemenne saznas 21.03.2025  https://m.edsoo.ru/4410cef0
134 Pemenne 3agau mo treme "IlocTostHHBIN bubmuoreka [{OK
NIEKTPUYECKUH TOK" 25.03.2025  https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo teme "IlocTostHHBIN but6mmorexa [IOK
AIEKTPUICCKUN TOK" 26.03.2025  https://m.edsoo.ru/744261b8
136 Pemenne 3agaa mo teme "llocTostHHBIN bubmuoreka [{OK
NIEKTPUYECKUH TOK" 26.03.2025  https://m.edsoo.ru/eb5d4687
137 1o rewe Mocrosmmint snextpuseesit BuGanorera LIOK
ToK" p 27.03.2025  https://m.edsoo.ru/bfd7a050
138 KontpoabHas padora Ne8 mo teme bubmuoteka [JOK
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"TlocTOSIHHBIH YJIeKTPHYECKH il TOK" 28.03.2025  https://m.edso00.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh BuGmorexa LIOK
139 PaSJIMIHBIX BEIIECTB. DIICKTPHYECKIA 08.04.2025  https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOAMMOCTD T T '
DIIEKTPUYECKUI TOK B pacTBOpaX U Bubmiorexa LIOK
140 PACILIaBaX SJICKTPONHTOB. 3AKOHE! 09.04.2025  https://m.edsoo.ru/4b423491
Dapagest U1 STEKTPOIU3a
. bubnunoreka LIOK
141 Oumextpirieckiii 1ok B rasax. Ihiasma 09.04.2025  https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubmmoreka [JOK
Bakyymusbie npu0opbl 10.04.2025  https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubnnoreka [JOK
MOJYIPOBOIHUKAX 11.04.2025 @ https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
144 [ToynpoBosHKOBEIC HPHOOPEL. 15.04.2025  https://m.edso0.ru/83622200
Pu3nyecKuil MPAKTHKYM 110 TEME
"M3mMepeHue CUIIbl TOKA M HANIPSKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA NP TTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX Bubmiorexa [IOK
145 ?3Mep VITCIIBHDIX HpH60p?B o 16.04.2025  https://m.eds00.ru/5643ea56
3HaKOMCTBO C LU(POBOI
naboparopueii mo gusuke. Ilpumepsl
u3MepeHus: GU3NIECKUX BETUUUH MPH
MOMOIIY KOMIIBIOTEPHBIX TATYUKOB"
Du3nyecKuil MPAKTUKYM 110 TEME
146 "N3y4eHre HepaBHOMEPHOTO JIBUKEHUS bu6muoreka [JOK
C TIEJIBIO OTIPEICTICHUSI MTHOBEHHOM 16.04.2025  https://m.edso0o.ru/f6292f5f
ckopoctH"
PDu3nyecKuil MPAKTHKYM 110 TEME
"N3mepeHune ycKopeHus Npu Bu6motexa LIOK
147 MPAMOITHHCHITOM PaBHOYCKOPEHHOM 17.04.2025  https://m.eds00.ru/6960b6ef

NBIDKECHUH 110 HAKJIOHHOU IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MYTH
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148

OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIOKeHun"

Pu3nyecKuil MPAKTHKYM 110 TEME
"U3mepenune yckopeHusi CBOOOHOTO
nagenus" win "M3yuenue nBUKEHUs
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

18.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

149

Du3nYeCKHil MPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TEJa 110
OKPY’KHOCTH C IMOCTOSIHHOM 110 MOJYJTIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH Mepro/ia 00paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
rnapameTpoB"

22.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/bcf53514

150

Pu3nyecKkHii IPAKTHKYM 110 TeMe
"U3mepenune paBHOICHCTBYIOMIECH CHJIIBI
IIPU JABMKEHUH OpycKa 10 HaKJIOHHOU
wiockoctu" win "llpoBepka runoressl
0 HE3aBUCHMOCTH BPEMEHU JIBUKECHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOsIHUE OT €ro Macchl"”

23.04.2025

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

151

Du3nyecKuil MPAKTHKYM 110 TEME
"HccnegoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B MIPYKUHE
U pEe3MHOBOM 00paslie, OT UX
nepopmarun" win "HU3ydenue
JBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON depe3 JETKUi
610K"

23.04.2025

but6mmorekxa [IOK
https://m.edsoo.ru/b55b81al

152

Pu3nyecKuil MPAKTHKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYHHE yTIIOBOTO KO3 PUIIEHTa
3aBucuMoctu Frp(N)" mmm
"HccnenoBanue NBUKEHUsI OpycKa 1mo

24.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607
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153

HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
KOA(QPHUIMEHTOM TpeHUs" HIn
"N3y4yenue IBUKEHUS IPy3a HA Baly C
TpeHuem"

Pu3nyecKuil MPAKTHKYM 110 TEME
"HccnenoBanue yciaoBUd paBHOBECHSI
TBEPIOTO TeJIa, UMEIOLLEr0 OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHLITEHMHOB U pacy€T CUII
ynpyroctu" win "U3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIETO0 TUI0IIAlb ONOPHI"

bubnunoreka LIOK
25.04.2025 @ https://m.edsoo.ru/4a04f4f7

154

155

156

Pu3nyecKkHii IPAKTHKYM 110 TeMe
"N3mepenue umiynbca Tena mno
TOopMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TSTH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUSI
UMITyJIbCA TEJIAa C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOW dHEPruu Tejla 1o
TOPMO3HOMY ITyTH"

Du3nyecKuil MPAKTHKYM 110 TEME
"N3y4eHne n30TepMHUECKOT0 IIpoLecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
1ndpoBoii 1adopaTopun)" wiu
"M3yueHre n30XOopHOro npouecca" uiu
"N3yuenune n3ob6apHoro mnpouecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUA"
PDu3nyecKHil MPAKTHKYM 110 TEME

"M3mepenue yaenbHOl TEmI0EMKOCTH "
unu "HUccnenoBanue mpolecca

bubnmorexa LIOK
29.04.2025 | https://m.edsoo.ru/856fb28e

but6mmorexa [IOK
30.04.2025  https://m.edsoo.ru/e0fe7e07

but6mmoreka [IOK
30.04.2025  https://m.edsoo.ru/2f2faa6l
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158

OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aaradaTHOTO
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUJIKOCTEH"

Pu3nyecKHuil MPAKTHKYM 110 TEME
"N3yueHne 3akoHOMEPHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
raBieHus Japaa" wim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenue abCoIFOTHON BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHuun". U3mepenue
Koa(dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

Pu3nyecKuil MPAKTHKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
U3JIy4EHUs CBETOANOA" UITN
"N3yueHue nNpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenenenue pasHoOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOHJIEHCaTOpoB"

bubnunoreka LIOK
06.05.2025 = https://m.edsoo.ru/6b1a23b5

bu6nmorexa LIOK
07.05.2025 | https://m.edsoo.ru/ec424377

159

PDu3nyecKuil MPAKTHKYM 110 TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"NU3mepenue yneabHoro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"HccnenqoBaHye 3aBUCUMOCTH CHIIEI
TOKa OT HAIIPSDKEHUS JJ1s1 JIAMIIbI

bubnunorexa LIOK
07.05.2025  https://m.edso0.ru/2b179d98
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HakaiIuBaHusg"

Du3nYeCKHil MPAKTUKYM 110 TEME
"Habmronenue amektponusa’ win
"M3mepenue 3apsiia OJJHOBAIEHTHOTO
noHa" mnu "Hcciaenosanue

bu6nmoreka IIOK

160 3aBUCUMOCTH COIIPOTUBIICHHUS 13.05.2025  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WiIn
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU anoaa”
P 5 . 06006
161 csiigiziiﬁgﬁ 3Ha1§)1/n;1u ggiee;le Bubmorexa LOK
" " 14.05.2025  https://m.edsoo.ru/ed017d93
Kunemaruka
P 5 . 06006
162 csiigiziiﬁgﬁ 3Ha1§)1/n;1u ggiee;le Bubmorexa OK
" " 14.05.2025 @ https://m.eds00.ru/3149956b
Jnnamuka
P i . 0606
163 czzigfﬁiﬁ;; 3HaI$H;III Egiee;[le bubmiorexa LJOK
" " 15.05.2025 | https://m.edsoo.ru/0f9752ac
Craruka TBEpAOIro Tea
P i . 0606
ot | o O Busorea 10
" " 16.05.2025 | https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHHUS B MEXaHHUKE
PesepBHelit ypok. O60011IeHNE 1
165 CHUCTeMaTH3aIvs 3HAaHUH 110 TeMe bubmuoreka [{OK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM 20.05.2025  https://m.edsoo.ru/de148976
Teopun"
PeseprubIil ypok. O60061eHIE 1
166 CHCTEMATHU3alMs 3HAHUH 110 TEME but6mmorekxa [IOK
"TepmoanHamuka. TeroBbie 21.05.2025  https://m.edsoo.ru/0bcc77cl
MaIIuHbI"
PesepBHrIit ypok. O6001IeHNHE 1
167 CHCTeMaTH3aIus 3HaHUH 110 TeMe bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. 21.05.2025  https://m.edsoo.ru/59ca5c91

®da3oBble nepexo bl
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PeszepBHbIil ypok. O60011IeHIE 1

bubnunoreka LIOK

168 SHCTeMaTmaHHH SHaHIfH 1o TeMe . 22.05.2025 https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIe
PesepBubIil ypok. O600611eHIE 1
TR 1 p———— ) BuGnorera LIOK
" P 22.05.2025  https://m.edsoo.ru/3cae6dal
ToK"HTOroBasi KOHTpOJIbLHAS
padoraNe9
P i . 0606
170 cucreammsanns awani no Teve ) BuGorera LIOK
" " 23.05.2025  https://m.edsoo.ru/cc7681d4
Toku B pa3nmu4HbBIX cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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MNOYPOYHOE IIJIAHUPOBAHHUE, 11 KJIACC 2025-2026 yu roxa

KoanuecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
/i Tema ypoka Beero Kognponbnble HpﬁaKaneCKne W3ydMeHHS  00pa3OBATEJIbHbIC
padoTsI padoThbI pecypeb
[IepBuunsbiil uHCTpYKTaX 110 Th.

1 BsanmonelicTBre MOCTOSITHHBIX 1 bubnunoreka LIOK
MAarHuTOB U IPOBOJHUKOB C TOKOM. https://m.edso0.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
B 5 )

2 Tpunun cynepnosmunn varsriox 1 BuGamorera LIOK

p m ynep L 1 https://m.edsoo.ru/4clabcch
noJsieil. JInHuM MarHuTHOW MHAYKLIUU

3 MarnuTtHO€e 1oJjie TpOBOJHHUKA C 1 bubmmoreka [JOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262

4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba

5 Pemienne 3agau. Bxognas 1 1 bu6nmorexa LIOK
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amrepa. 1 bubmmoreka IIOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBieHHE U
MOAYJb. JIBU2KEHUE 3apsKECHHOU bu6muoreka [JOK

7 1 ]

YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJje
bubnunorexa LIOK

8 Pemenmne 3anax 1 https://m.edsoo.ru/504e98c7

but6mmorekxa [IOK

9 Pabora cubt Jlopenua 1 https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 Pemerne sanay 1 https://m.edso0.ru/93617bd9

11 MarsuTHoOe I10JI€ B BEILIECTBE. 1 bubnunoreka LIOK
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®deppoMarHeTUKy, napa- u
JIMaMarHeTUKU

OCHOBHBIE CBOWCTBA

https://m.edso0.ru/30ff9608

12 dbeppomarnetukoB. [I[pumeHnenne bubmorexa [IOK
: https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [IOK
nose" https://m.edso0.ru/5b55¢307
14 Pemenue 3agad no reme "MarautHoe bubnnorexa [JOK
nosie" https://m.edsoo.ru/41c4ae8a
q .
15 HII:HGHHSII: HI%IE)TTIZ)iM;;?TP;TI;OﬁarHHTHOﬁ bubmiorexa LIOK
JLYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIAH
bubnuoreka [{OK
16 OAC uryKumn https://m.edso0.ru/48150bd8
17 3aKOH 2JIEKTPOMAarHUTHOW MHIAYKIIUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKINY B ABUKYIIAXCS bubnnorexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnmorexa LIOK
20 Pemenme sanas https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 Hpaswo Jlenua https://m.edsoo.ru/bbc22726
n octb. Ka a
22 Hlf;;KK:;;:OCTT; B ueTrillfIH EOCTOHHHOFO bubmorexa [IOK
https://m.edsoo.ru/621eae9d
TOKa
23 SAsnenne camonnaykuuu. I1C bu6muoreka [JOK
CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
25 Pemenue 3agau bubnunoreka LIOK
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O00011eHUE U CUCTEMATU3ALMSA

https://m.edso00.ru/88f69d2b
bubnunorexa LIOK

26 3HAHUU MO TeMe "DIeKTpoauHaAMHUKA" https://m.edso00.ru/76484025
27 KontponbHast pabora o Teme bubnuoreka [JOK
"DnexkTpoguHamMuka" https://m.edsoo.ru/8ae09b98
| et oo Codome B LOK
-+ ap https://m.edsoo.ru/7c1db385
KOJIeOaHMS
29 KunemaTtnyeckoe u TMHAMUYECKOE bubnnorexa [JOK
ONMCaHMNE KOJeOaTeIbHBIX IBMKCHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. Beios
WHAMHYECKOTO OIHUCAHUS
30 fapMOHquCKHX KOJICOaHUH U3 UX bubmaorexa LIOK
https://m.edso00.ru/e3c99692
SHEPIreTHYECKOr0 ¥ KHHEMATHYECKOTO
OTCAaHUS
. bubmmoreka IIOK
31 AmmTyza u $asa Koneoammii https://m.edsoo.ru/7a0c439a
[Tepuona u yactoTa KoJIeOaAHHIA.
II
2 roreGumi varemamceroro bumtorexa LIOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHUM MPY>KUHHOTO MasiTHUKA
33 3aryxaromiue KoieoaHusl. bubmmnorexa [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
34 ABTOKONICOAHM https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpok- "M
pok-koH(pepeHIus "MexaHnueckue Bumorexa LIOK
36 KOJICOaHMS B MY3bIKaJIbHBIX

MHCTpyMeHTax"

https://m.edsoo.ru/8ef587be
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O000111eHrE U CUCTEMATU3 AL

bubnunoreka LIOK

37 SHATHH 11O ,T eme "Mexamieckue https://m.edsoo.ru/eb84182f
KoJIeOaHus
38 DNIeKTPOMarHUTHbBIE KOJIeOaHHUs. bubmmoreka [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3ap§z[g KOHJIEHCATOpa ¢ aMHJ‘II/ITy,Z[O};f[ buGnuorexa LIOK
https://m.eds00.ru/093f9afl
CHWJIBI TOKA B KOJIEOATEThHOM KOHTYpE
40 3aK0H COXpaHEHUs YHEPTUHU B bubnnorexa [JOK
ujeanbHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHUTHbIE
41 Kon}géamfj[ BI:IHy)KlZIeHHI)IC Bubmorexa LIOK
' https://m.edsoo.ru/5e668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
IT i .P
| e e e B 10K
A p B p https://m.eds00.ru/84836152
TOKa
43 Karymika nHIyKTUBHOCTH B LIeNTU bubmuoreka [IOK
MIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJIs1 JIEKTPUYECKON LIenn bubmmnoreka HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
M .
o | Moo s B 10K
YA \ YOI https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIBI TOKA W HATIPSKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TIeTTH bubamorexa LIOK
https://m.edso00.ru/087506df
bubnmnorexa LIOK
47 Pemerue sanas https://m.edso00.ru/al6836a4
141 i .
o | ey Busorea 10K
p 8 » TTEPedl - https://m.edsoo.ru/f97418ae
noTpedieHue IEeKTPUUECKON SHEPTHH
49 DKOJIOTMYECKUE PUCKHU ITPU bubmmoreka [JOK

IMPOU3BOACTBEC SJICKTPOSHCPIUH.

https://m.edsoo.ru/a6f74d93
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KynpTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B OBCEIHEBHOM
KU3HU

50 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK

51 Pemenne sanaq https://m.edsoo.ru/7cab59f8

52 8{2(1){?/11117116:; :eI;ZI/{'gEZI?TT H(?;ZI.II:I:I[I/ITHLIC buGnuorexa LIOK

" p https://m.edso0.ru/401024a9
KoseOaHus
53 MexaHudecKue BOJHEI. bubnunoreka LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f

54 CBolicTBa MEXaHUYECKUX BOJIH buGnuorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6nmorexa LIOK

55 3ByK. XapakTepHCTHKH 3BYKa https://m.eds00.ru/138b6f09

56 WNudpa3syk u ynbrpas3syk. [llymoBoe bubmuoteka [IOK

3arpsI3HEHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/7380038f
bubmmoteka IIOK

S Pemenne sanas https://m.edsoo.ru/cfd918bf

58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubmuoreka [JOK

M3nydenune 3neKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus MEKTPOMAarHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
I .

T — bu6miorera LIOK

P p https://m.edsoo.ru/49be1f9e

BOJIH B TEXHHUKE U OBITY
[TpWHIMITBI PATHIOCBSI3U U

61 TeJNeBUIeHUs. Pairookanusi. but6mmorekxa [IOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKPYKarOILEH Cpelbl

62 KoHnTpomnpHas paboTa mo Teme bubnmoreka [JOK
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"Konebauus 1 BOJHEL"

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

Cgert. 3aKOH NPSIMOJIMHEHHOTO

bu6nunoreka LIOK

63 pacIpoCTpaHEHHUsl CBETa https://m.eds00.ru/f9566406
P
o | Lo pmene B 10K
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHusl CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka HOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
66 mpenowrernis, Momoe piyrpertice BuGmiorexa LIOK
p ) . yIp https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
P
67 32?132&2?1?5312 I;IH;IVI e;'[iii‘feHHH Bubmnorexa HOK
p p https://m.edso0.ru/49d830a9
cBeTa
X 7| .
0J1 Ty4uel B nprMe Hucniepcust Bu6morexa LIOK
68 cBera. CHOXKHBII cocTaB OeJIOro CBETAa. .
https://m.edsoo.ru/d8elc3be
LBer
69 JIunzel. @OKYCHOE pacCTOSIHUE U bubnmnorexa [JOK
onTHUYecKas cuiia JIMH3BI https://m.edso0.ru/60441359
70 [TocTpoenne n300pa>keHHii B TMH3aX U bubmmnoreka HOK
HUX CUCTEMaX. YBEJIMUYEHUE JIUH3EI https://m.edsoo.ru/bb53b1d5
P
71 woGpakenmi, noryseNx ¢ BuGmorexa LIOK
p ’ ya https://m.edso0.ru/5a868f09
[IOMOIIBIO JTUH3
72 I';ma3 xak onTryeckas cucreMa Bubmorexa HOK
https://m.edsoo.ru/ecd480a2
18| npmemmrae roaspccKo BuGmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKOpOCTb CBETA U METOJIBI €€ but6mmorekxa [IOK
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https://m.edsoo.ru/bb53b1d5
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HU3MEPEHUs https://m.edso0.ru/f32aab06
bub6nmoreka [IOK
S Aucnepens caera https://m.edsoo.ru/lel6ccbe
bubnunorexa LIOK
76 Hurepdepenums caera https://m.eds00.ru/5fc0c638
| oo s, Ycaons B LOK
a ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
& Ipumenenne uuTephepenim https://m.edsoo.ru/668edbc8
bubnunoreka LIOK
80 Audppaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bubmmnoreka HOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
82 [ToBTOpHBI HHCTpYKTax 1o Th. bubmuoteka [IOK
Pemenue 3agau https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonmapuszanms ceera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Pemenne 3anax https://m.edso0.ru/c56¢8158
85 CBeETOBEBIC SIBJICHUS B TIPHPOJIC Bubmorexa LTOK
https://m.edso0.ru/0b36363d
86 O0o00mIeHNEe U CHCTEMaTH3aIHS bubmuoreka [{OK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCHYECKON MEXaHUKHU. 3aKOHEI bubnunoreka LIOK

QJICKTPOJUHAMUKHA U IIPUHIUIL
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch
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[ToctynaTel cnenuaibHON TEOPUH

bu6nunorexa LIOK

89 OTHOCUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.

90 YciioBUE NTPUUMHHOCTH. bubnmnoreka HOK
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUTAHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTHULIbI https://m.edso00.ru/853a64fc

92 gﬁf{g;z&g&m gﬂi{iilirnliipéfoﬁ YaCTHULIBI buGnuorexa LIOK

y P HBL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBECHOE TEIIIOBOE M3TYUCHHE bubmorexa LIOK
https://m.edso0.ru/f54035a5
bu6nmorexa LIOK

i 3axon cmemenns Buna https://m.edsoo.ru/1c5ff752

95 I'nnotesa M. Ilinanka o kBaHTax. bubnmorexa LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6nmorexa LIOK

% OHEprus W UMIYJILC pOTOHA https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CronetoBa. 3akoHbl poTordexTa https://m.edsoo.ru/8c68e5b9

o | e B LOK

- P TpaHun https://m.edso0.ru/01ef4556
doroaddexra

99 Hasnenue cera. OnwiTh I1. H. bubmuoreka [{OK
JleOeneBa https://m.edso0.ru/64b4f966

. but6mmorekxa [IOK
100 BonnoBrie cBOHCTBA HacTHNL https://m.edsoo.ru/f59cfcec
101 Boumnsl ne bpoins. JlnuHa BOIHBL 1€ bubnuorexa [IOK

Bpoiinst u pazmepsl obmacTu

https://m.edsoo.ru/5df8bafl
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JIOKAJIN3AIUH JIBIKYIICHCS YaCTHIIBI

102 KopnyckynsipHO-BOJIHOBOH Ayannu3m bubmorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakiuus 3JeKTpOHOB Ha bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
100 Coommoments neonperernmocreti Bu6mrorexa LIOK
. peAl https://m.eds00.ru/65783dec
I'eitzenbepra
bubmuoreka [IOK
105 Pemenne rpauieckux sanad https://m.edsoo.ru/e70195bd
. bubnunoreka LIOK
106 Peruerie pacuCrHpix sazay https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no remam:
" "non _ bubnuorexa HOK
107 OCHOBHVCTO ’ K,,OpnyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
oy | et o B 10K
; P A https://m.edsoo.ru/312b750a
Pesepdopna
bubnmorexa LIOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHEH bubnnorexa [JOK
SHEPIUM aTOMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYKJIEHHOE bu6muoreka [JOK
M3JIy4eHHUE CBETA https://m.edsoo.ru/f945d85c
but6mmorekxa [IOK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 ['eiizenbepra-MBanenko. 3apsna u bubmuoreka [IOK
MacCOBO€ YUCIIO siapa. M30Tombl. https://m.edsoo.ru/34adasde
PagnoakTuBHOCTE
114 3aKOH paJInOaKTUBHOI'O paclaja. bubmmoreka [JOK

CBoiicTBa HOHU3UPYIOIIETO

https://m.edsoo.ru/aab98bef
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usny4yeHus. Biusnue
pPaauoOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlo3umeTpus

DHeprus CBsI31 HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie

115 eakTopbl. [IpoGiiemMbl yrpaBisieMoro Bubmorexa I[OK
P PBL. 1IP yrp https://m.edsoo.ru/ff1758d0
TEPMOSACPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOM SHEPTETUKH
Mertoasl perucTpaluu u
MCCJICIOBAHMS DJIEMEHTAPHBIX YACTHII.
DyH/TaMEHTAIbHBIC B3aUMOJICHCTBUS.
YHA A bubnuoreka [{OK
116 baproHbl, ME30HBI U JIENTOHBI. i
. https://m.edsoo.ru/1ac08a5b
[IpencraBnenne o CtanmapTHOM
Mozenu. KBapk-TirooHHAst MOJIEh
aJpOHOB
®usnka 3a npeaenamu CtannapTHOU
117 Mozaenu. TéMHast maTepus v TEMHas bubmmoteka IIOK
sHeprus. EnuncTBO prusmdeckoit https://m.edso0.ru/c026fd37
KapTHUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMHHU. bubmmnoreka HOK
3HavYeHHEe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTD 3aKOHOB (PUBHUKH IS
119 00BSICHEHUS PUPO/IbI KOCMHUECKUX bu6muoreka [JOK
00BEeKTOB. METO Il aCTPOHOMHYECKHUX https://m.eds00.ru/39c44028
HCCIIENOBAHUN
CoBpeMEHHbBIE ONITUYECKUE
120 TeJ'IeF())KOHI)I aNOTEIECKOIIBI Bubmorexa LIOK
» Pal ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bup 3Bé3nnoro neba. Co3Be3aus,
A 4 A bubnunoreka LIOK
121 SIpKHE 3BE3bI, TUIAHETHI, UX BUIAMMOC

JIBIDKECHUE

https://m.edsoo.ru/aac588eb
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Conueunas cucrema. CoJHILe.

bubnunoreka LIOK

122 ConHeynas aKTI/IBHOC"‘I:b. Hcrounux httos://m.eds00.ru/22748eba
sHepruu CoJiHIA U 3BE3]T
3BE311bI, UX OCHOBHBIE
123 xa aché ucTuku. Jlnarpamma bubmnorexa LIOK
" p P . P " https://m.edso0.ru/42169944
CIIEKTPaJIbHbIN KJIACC — CBETUMOCTh
124 3Be3/bI T1aBHOM IT0CJIEA0BATEIHLHOCTH Bubmiorexa LIOK
A . https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
195 CoBpeMeHHbIE TPEICTABICHHUS O bubmmoreka [JOK
MPOUCXOKAeHUH U dBOJoK CoJHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HHU 3BE3 ]
Mineunsiii [1yTe — Hama ["anaktuxa.
126 Tumnet ranaKTyI:K YeEpHbIe OBIPEI B Bubmorexa HOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax rajakTUK
Bcenennas. Pacimupenue BeenenHoit.
127 3akon Xa00a Teop ust bosbioro Bubmiorexa LIOK
) p https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenuKTOBOE HM3ITyueHNE
128 MacmtaOHas cTpykTypa Beenennoit. bubmuoteka [IOK
MertaranakTuka https://m.edsoo.ru/ce234633
. bu6nmorexa LIOK
129 Hepeménnsie nmpobieMbl acCTpOHOMUU https://m.edsoo.ru/d37doffe
Pu3nUeCcKul IPAKTUKYM 110 TEME
"UccmenqoBanne MarHATHOTO ITOJIS
IMOCTOSIHHBIX MAarHUTOB" WU
"HccnenoBanre CBOMCTB but6mmorekxa [IOK
130 " .
dbeppomMarHeTUKoB" UIu https://m.edso0.ru/67361aef
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
131 "U3zmepenue critbl Ammiepa" niam bubnmorexa LIOK

"N3y4yeHne 3aBUCUMOCTH CHJIBI

https://m.edsoo.ru/fcae91e9
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Awmrnepa OT cuibl TOKa'" WK
"OmnpezaeneHre MarHUTHOW MHIYKIIUU
Ha OCHOBE M3MEpPEeHUs CUIIbI AMriepa"

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue siBIEeHUS

132 3JICKTPOMArHUTHOW MHIYKIIUU'" WA https://m.edsoo.ru/c36658da
"OmnpezaeneHre MHAYKIIMU BUXPEBOTO
MarHuTHOTo noss"
dusnueckuil NpakKTUKYM 10 TeMe

133 "UccnenoBanue siBICHUS bubmuoreka [{OK
camounaykiun" wim "Coopka Mozienu https://m.edsoo.ru/b8fb6391
AJIEKTPOMAarHUTHOTO reHepaTopa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME

134 "U3mepeHnue nepuojia CBOOOIHBIX bubmmoreka [JOK
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
EDI/BI/I‘ICCKI/II\/'I IIPAKTUKYM I10 TEME Bubnmorexa [IOK

135 HII_)?; ?gi?;ﬁgf;ifgmﬂ B https://m.edso0.ru/a28026bd
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue epeMEHHOTO TOKa
yepes MoCJIeJ0BaTeIbHO COeIMHEHHBIE BuGmorexa LIOK

136 KOHJICHCATOP, KATYIIKY H PE3HCTOP" https://m.eds00.ru/89dc2d90
nmn "UccnenoBanue paboThI o '
VCTOYHUKOB CBETA B LIENIN
MIEPEMEHHOTO TOKa"
?nmqecmlﬁ NIPAKTUKYM I10 TEME Butmiorexa [[OK

137 BI:)I;Z:IG"H 1 MapamMeTpoB 3BYKOBOU https://m.edsoo.ru/b100661a
Pu3NYecKuil TPAKTUKYM I10 TEME

138 "M3mepeHue nokasaresns npeaoMiIeHUs bu6nuorexa [IOK

crekna" win "[lonydyeHue
MU300paXeHHs B CHCTEME U3 TUIOCKOTO

https://m.edsoo.ru/42569eal
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3epKaja v JUH3BI"

139

140

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBaromUXx JUH3"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenue qudpakimm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
cBera"

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

141

Ou3nyecKkuil MPakTUKYM 0 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PEISATUBUCTCKUX YacTHII (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢c47

142

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue noctosHHOM [lnanka Ha
OCHOBe HcciiefioBaHus Gpotoadpgexra"
w "HccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

bubnmorexa LIOK
https://m.edsoo.ru/eb916f82

143

144

Pu3nUeCcKul IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3pexXEeHHOr0 aTOMAPHOI0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO
¢doHa ¢ ucCoab30BaHUEM J103UMeTpa”
win "U3ydenue noriouieHus o6era-
YaCcTHUIl AJTIOMUHUEM"

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

bubnunorexa LIOK
https://m.edsoo.ru/c3dabe6e

145

DuU3nYeCKui MPAKTUKYM 110 TEME
"Habmroienus 3B€31HOTO Heba

bubnunoreka LIOK
https://m.edso0.ru/1072021e
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HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTSI OTIPEACIICHUS
[IOJIOKEHHU HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MnoJtymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckorn JIyHbl, IJIaHeT, TYMaHHOCTE!
U 3BE3IHBIX CKOILUICHUN"

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Posb GU3MKK 1 aCTpOHOMUH B

bubnunoreka LIOK

146 BKOHOMHHGSKOH, TCXHOJ'IE)FI/I‘ICCKOI/I, https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIEATEILHOCTH YeJIOBEKA
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb u MecTo Gu3NKU U bubnnorexa [JOK
147 . N :
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O000111eHNEe U CUCTEMATU3 AL
3HaHuil. Pose ¢pu3ndeckoil Teopun B
OPMHUPOBAHUM TIPEJICTABIICHUN O
148 %I/IEI/I‘IGPCKOI\;I Ka TEIHJE MHPa, MECTO bubmorexa LOK
1 xap pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0011eHNEe U cUCTeMaTU3aIS bub6muoreka [IOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06o0011eHNEe U cUCTeMAaTH3aIs bub6muoreka [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O0600I11IeHNE U CUCTEMATU3ALUS bubnunoreka LIOK

3HaHu# no Teme "CraTtuka TBEpAOTro

https://m.edsoo.ru/3cca482e
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Tena"

O000111eHrE U CUCTEMATU3 AL

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS brbmiorexa LIOK
" p https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHrE U CUCTEMATU3ALMS
154 3HaHI/II; o TeMe "OCHOBBI ! bubsmorexa LHOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000111eHHE U CUCTEMATU3ALMS
155 3HaHI/II; o teme "Tepmo I/IHLEIlMI/IKa brbmiorera [IOK
,];O 8 ’ https://m.edsoo.ru/c63f7c10
TerutoBble MalIUHbI
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUN 110 TeMe "ArperaTHble bu6mmoteka [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O000I11IeHNE U CUCTEMATHU3AIHS
157 3HaHI/II; 1o TeMe "DIeKT HHI;CKOG brbsmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O000I1IIeHNE U CUCTEMATHU3AIHS
158 3HaHui 110 Teme "TlocTosSHHBII bubsmorexa LIOK
N " https://m.edsoo.ru/71453ee6
INEKTPUUYECKUN TOK
O000I11IeHNE U CUCTEMATHU3AIHS
159 3HaHI/II; o teme "Toku B aLI’.-IJ'H/I‘{HI)IX bubsmorexa LIOK
" p https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HaHui o teMe "MarautHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHEIil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/BE}l]p 1554 3HaHI/II;IH o TeEME brbmiorexa LIOK
" H " https://m.edso00.ru/053e2248
DNeKTPOMArHUTHAST WHTYKITHS
PesepBHrblii ypok. O0001IEHIE U
162 CI/ICTIe)MaTI/I?,Zp 156:1 3H21H1/117IIlI 10 TEME brbmiorexa LIOK
" H " https://m.edsoo.ru/d6310bfd
Mexannueckue KoueOanust
163 PesepBHeIit ypok. O600IICHHE U bubnmoreka [JOK
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cUCTEeMaTH3aIHs 3HAaHUH 110 TEME
"DNEeKTPOMAarHUTHBIE KOJIeOaHus "

PesepBHeiit ypok. O600ICHHE U

https://m.edsoo.ru/5e2bb83d

164 CUCTEMAaTHU3aIHsI 3HAaHUH 110 TEME 1 bubnunorexa LIOK
"MexaHUYeCKUE U FIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
P i . 06006
165 cierowatusalua snanii o tove ) BuGaorexa LIOK
" " I https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHbli ypoOK. O6OG£J.IGHI/IC u Bunorexa LIOK
166 CHUCTEMaTH3aIUs 3HAHUH 110 TeMe 1 i
" " https://m.edsoo.ru/5beclc65
OcnoBel CTO
P i . 06006
167 cnorowatsaus i o reve ) BuGaorexa LIOK
" 1 < " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOJTHOBOH JAyann3m
P 5 . 06006
168 C;Zilg;‘;‘;;l’;;’p Eﬁ 3Ha}(I)I/II;IH Egliz;le 1 Bubmuorexa LIOK
" H " https://m.edsoo.ru/1f511654
®usznka aToma
Peseprubiil ypok. O60011eHIE U
169 CHCTEMAaTU3alMS 3HAHUH T10 TEME 1 bubmmoteka IIOK
"®u3uKa aTOMHOTO Spa U https://m.eds00.ru/905c5ce0
3JI€EMEHTAPHBIX YaCTHIL"
PesepBHriit ypok. O6001ICHHE U
170 CUCTEMATH3AIINAA 3HAHUH 110 TEME 1 bubnunorexa LIOK
"DnemeHTHl acTpodusuku". Mtoropas https://m.edsoo.ru/2bffb94c
KOHTpOJIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» dusuka; yriryosneaHoe ooydenue 11 kirace/ Kacesros B.A. O6mecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; Akumoneproe odmectBo «M3narensctBo «IIpocBenienne»
®dusuka; yriayonennoe ooydenne 10 kinacce/ KacbstHoB B.A. O01mecTBo ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODA»; Akmoneproe obmiectBo «M3marensctBo «lIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MHCTUTYT cTpaTeruu pa3BuTusi oOpa3oBaHMs:
https://edsoo.ru/Rabochie_programmi_po_uc.htm

Paboune nporpamMmel.

Mounutopunr ¢popMupoBanus QyHKIIMOHATBEHON IPaMOTHOCTH yYaIlIUXCsl.
Bcepocculickas onuMnnana mKOJIbHUKOB.

MeTtoauueckne MaTepraibl.

MetoanuecKkrue HHTEPAKTUBHBIE KEHCHI.

Hayunsie uccnenoBanusi.

BuptyanbHbie 1abopaTopHble pabOThI.

MeTtoauyeckue MaTepHralibl 0 BOCIUTAHUIO.

2.®u3uka. Mexanuka. 7-11 knaccbl: Marepuaiibl K ypoKam, OIIOPHBIE CXEMBI M YEPTEXKH,
pemienue 3ana4. Penpkun B.I1. M3aaTenscTtBO «Yuutenby, 2023r

®usuka u actponoMus. 9—11 knacesl. Onumnuaanslie 3aganus. [IporpaMma 1Ji ycTaHOBKH
yepe3 Unrtepner. Ocbkuna B.T. U3narensctBo «Yunrtens»,2023r

®uszuka. Harnaausiil mkonasHel Kype. [Tonosa U.A. U3parensctBo Dxemo, 2022

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1.bubauroreka IIOK https://m.edsoo.ru/ff0a013e

2.UuTepaktuBHbIe TabopartopHbie padoTsl: http://seninvg07.narod.ru/004_fiz_lab.htm.
3.BuptyanbHbie 1abopaTopHbie padboTsl o dusuke: http://www.all-
fizika.com/article/index.php?id_article=110.



