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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM (denepanpbHO padboueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00s43aTenbHOE IPEIMETHOE  COJCpXKAHMUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHOcTed oOywaromuxcsa. [Iporpamma mno ¢usuke naér
IpPEICTaBICHNUE O LEJIX, COAEPKaHUM, OOIIeH cTparernu OO0y4eHus, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aJauul
npo¢eCCHOHATIBHON OpPHEHTAIMM, HApaBI€HO HA CO3JIaHUE YCIIOBHM [UIsl MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa0I0rnuecKo OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHbIM U IMPEAMETHBIM pe3yJibTaTaM O0y4aroluxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IESATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOMX Pa0OUYMX MPOTrpamM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTeIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pPEaM3alUd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHUM COXPAaHEHUs 00s3aTebHOMN
YacTH COJEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenniio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMIl B cdepe HHEPreTUKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HAYy4YHbIH METOJ] TO3HAHUS MTPH BHINIOJHEHUH UMHU YU€OHBIX UCCIIEIOBAHUI.



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

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMH MTPOOIeMaMHu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTAaBICHUI
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyXIeHus Tpo0IeM pallioOHaIBLHOTO IPUPOIOTIOIH30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIEro (akropa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4eHHUM HOBOIO MaTepuaisa, JiaboparopHble paboThl M paboThl mpakTukyma. [Ipu 3Tom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3ndeckoro rnpaktukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢u3uke cucrema yueHHUECKOTo IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEHl MOYpPOYHOrO IUIAHMPOBAHMSI M OCHalleHus kaOuHera ¢usuku. Ilpu 3TOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNpPSMblE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jenia Kypca, Tak U MHTErpuUpysd IpUMEHEHHE 3HaHWM U3 pa3HbIX pasneinos. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
Gu3UKH JOIKHO OBITH HEOOXOIMMOE JTa00PaTOPHOE 0OOPYAOBAHNE [Tl BHIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, Ja0OPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHHUMAJIBHOHM JI0CTaTOYHOCTH M OOECIEeYMBACT IIOCTAHOBKY IEPEUYHCICHHBIX B IPOrpamMMe IO
¢u3MKe KIIOUEBBIX IEMOHCTpPAlMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJISI YYCHHMUECKUX IMPAKTHUECKUX paboT ¢Gopmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeuMBacTCsl B pacyére OJHOr0 KOMILIEKTa Ha ABYX
oOyvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIEJSIMU M3y4eHUs PU3MKHU B 00111eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHUE HHTEpECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPUPOIbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ylbTara M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TNPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymeil npodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HAarpaBJICHUH.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 OoOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUTS IPUHATHUS PAKTUUYECKUX PELICHUH B TIOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a9H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

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

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHallM3a ¥ WHTepIpeTanud WHPOPMAINU, ONpPEACTCHHUS JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HUCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOn€éHHBIH YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnEHHBIN YPOBEHbB) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHMS
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BBIOOp MpOBeACHHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco0b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuit GuU3NYeCKuX BeTUUHH (aOCONIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHAsl )KUJKOCTh, UJI€AJIbHBIN T'a3, TOUeUHbIN 3apsan). [ unoresa. duznueckuit
3aKOH, I'PAaHULIbl €0 IPUMEHUMOCTH. Pu3nyecKas TeopHsl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
AQHAJIOTOBBIX U IUGPOBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBMKeHHs. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOPAWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH cUcTeMbl KoopAuHatr. ClloKeHHE NepeMelleHul 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPAPUKHU.

CBobOogHoe majzeHue. YckopeHue cBOOOAHOTO TajeHus. JBrkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m wacrora obparmieHus. LleHTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETDP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE NepeIayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanyst npeaeabHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHMe TyTel, TPACKTOPHI, CKOPOCTEH JIBMKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

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

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTBIO TeNA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[lepsiit 3akoH HproTona. MHepunanbubie cucteMsl oTcuéTa. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduyeckoil mupoThl. JIBmkeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kennepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIIerocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumesa.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX U HEMHEPIIUATBHBIX CHCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHME PABHONECHUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI TeNa
Ha €r0 YCKOPEHUE B MHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CuJ1, BOBHUKAIOLIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTENIBHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJl YIIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 MI3BMEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MomeHT umMmnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboThI CUITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanpHble M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrus ynpyro aeGpopMHpOBaHHOW NpyKUHBI. [loTeHIMaNbHas 3HEPrUsl Tela B OJHOPOIHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeTbs KocMU4ecKasi CKOpOCTb.

CBsi3p pabOTHI HEMOTEHIHUATBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW PHEPrHMH CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHUYECKHE YCTPONMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOW M NOTCHIMAIBHOW DHEPruil NpU JEUCTBUU Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIIS U MOITHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS OTEHLUAIBHOM SHEPTUU NPYKUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHockoe nBmxeHue. XapakTep JIBM)KEHUS U B3aUMOJCHCTBUSA
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTsa. [locrosHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS Xa0TUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma temmneparyp KensBuna). 3akon [lanprona. M3ompomeccsl B HJ€albHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBIE€HUEM U CpPEAHEW KHUHETHYECKOW DSHEpPruel IMOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUIKEHUS €€ YaCTHII.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4Y€HUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xuakocTen.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBICHHS TEINIOBOTO PaBHOBECHS IIPU TEIJIO0OMEHE MEXTY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoamHamuyeckast (TH) crucTeMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio tepmoanHaMuku. CaMONpOU3BOJIbHAS pellaKcalis TEPMOANHAMUYECKOM
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENM: HHU3Kasg KOHIIEHTpAlMs 4YacTHL], BBICOKME TEMIleparypbl. BeipaxkeHue s
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJUHAMHYECKON
cucTeMbl 0e3 coBepieHus padoTel. KoHBEKIHS, TETUIONMPOBOIHOCTD, H3TyUECHHUE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeIioTa CropaHus TormuBa. Pacuér kommyecTsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOJMHAMUKHU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT OoJiee XONOJHOTO Tela K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue yCcTpoCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOILTMBA I BEIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbroTepHbie MOJIENH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M SHEPTUU MEXKMOJIEKYJISPHOTO B3aUMOJACHCTBUSA U TEMIIEpaTypbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

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

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmarnuu tBEpHoro Tena. Pactskenne u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TennoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsmKkeHHE. KoddUIMEeHT mMOBepXHOCTHOTO HaTshKeHUs. KanumisipHabie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



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.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3/yXa U OIICHKA MAacChl MApOB B IIOMELICHHH.

N3mepenne ko3 umrenTa noBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

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

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anus Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAJIEKTPUKH U TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYEeCKUe 3apsiibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHast ~ dHepruss  3apsga B DJJEKTPOCTATHUECKOM  IIOJIE. [Torenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o6wéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DneKTpoEMKOCTh  KOHACHCATOpA.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE JIEKTPONpUOOPOB, KOHIEHCATOPHI, TeHepaTop Bax ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAToPa.

3apsika 1 pa3psiika KOHIeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

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

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMSI IOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa. VICTOYHHMKM TOKAa.
Hanpsokenue U u DJ1C E.

3akoH OMa i y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTHUBJICHUE.  3aBUCUMOCTb  COMPOTHUBIEHUS  OJHOPOIHOTO
MPOBOJHMKA OT €ro JUIMHbI W IUIOIIAJHM IONEPEYHOTO CEYEHHUs. Y IeJIbHOE COIMPOTUBIICHHE
BEILIECTBA.

ITocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOIIHOCTB 3JIEKTPUUECKOT0 TOKA. TenmoBas MOLIHOCTb, BbIAEISIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIEHHE HMCTOYHHMKA ToOKa. 3akoH Owma 1isd TOJIHON
(3aMKHYTO¥) 3JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOo€e 3aMbIKaHUE.

KonpaeHncarop B 1enu nocTOSHHOTO TOKA.

TexHuueckrue YCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYMK DIIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3MepeHne cuiibl TOKa U HAIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSI NJI1 PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh COMPOTHUBJICHUSA IUIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIATU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraia.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKAa OT CONPOTHUBJIEHUS IPU  IOCTOSHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.



Cnioco0OsI coeqHEHUsT ICTOYHUKOB Toka, JJIC GaTapeid.

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

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJNIeKTpUYEeCcKasi MPOBOAMMOCTb PA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIUTHUYECKAs IUCCOLMALUS. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momuus. [lnazma.

TexHuueckue yCTpOHCTBa U IMPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MENIW, BBIIUIABKA ATIOMHMHHUSA, DJICKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX WM3MEPEHUH, MCCIECIOBAHUM 3aBUCUMOCTEH  (DU3UICCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kiacce OCyIIeCTBISETCS C yY4ETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIJIOBOE  3arpsA3HEHHE  OKpYyXalomed  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoObpa3oBaHue ABUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TahbBAHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmopeiicTBie NMOCTOSHHBIX MarHUTOB W TPOBOJAHHUKOB C TOKOM. MarHuTHOE TMoJIe.
BekTop marHuTHON MHAYKUIMA. [[prHIMAN Cyniepno3niui MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WHIYKIIHAH.

MarHnuTHOe 1oJje NMPOBOJAHMUKA C TOKOM (TIPSMOTrO MPOBOJHUKA, KAaTYIIKH M KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

MarunuTHOe nosie B Beuiectse. @eppoMarHeTuky, napa- u AuaMarHeTHKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOABUTATENb SIKOOH, YCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

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

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomovi, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuunu Papanes. BuxpeBoe aiieKTpUUecKoe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika HMHAIYKTHBHOCTM B IL€NM IIOCTOSHHOTO TOKa. SIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoWCTBa U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIIMOHHAS II€Yb,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoct IJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHHs] MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJI€HUS AIEKTPOMarHUTHOM MHIAYKIIUH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammatyna u ¢aza kosjebanuii. CBsI3b aMIUIMTYbI KOJICOAHWW HMCXOJHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TonsiTie o 3aryxaroumx KojeOaHusx. BeiHyxneHHsle kosieOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOUW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWil Tpy3a HAa MAacCCUBHOW IMpPYXKHHE C Ieibi0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXalOIINX KoieOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYIbl 3apsiia KOHAEHcATopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UJ€aTbHOM KOoJie0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS PU Pa3IUIHON (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. [IpousBoacTBo, nepenada U norpeOiIeHUe >IEKTPUIECKON
SHEPIHH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU 3JIEKTpoIiepeay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJIeOaHHi.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPUHIIMIT ACHCTBHS TpaHCHOpMaTOpa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnronenue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMsl U AjduHa BOJHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

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

IIpuHIMIIBI paInOCBA3H U TeJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiinu MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIHs.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpoCTpaHEHHE CBETa B OAHOpoAHOM cpene. Jlyu cBera. Toueunslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnomieHuss. OTHOCUTENbHBIM MOKa3aTenb npenomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO MOKA3aTeNs IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomiast cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Ki1accndecknx MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLIECCHL: OYKH, JyIa, IEpPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nudpaxiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomaol, NPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

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

[Tony4yenne n300pakeHHs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6nronenue nucniepcum.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl MPUMEHUMOCTH KJIAaCCHYECKOM MexaHuku. IlocTymarel cnenuaibHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YacTUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHne UMNyabca M SHEPIrUU PEISITUBUCTCKUX YacTull (MO ¢ororpapusiM TPEKOB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemiIoOBOE W3NIydYeHHE (M3IIyYeHHE aOCONIOTHO HYEPHOrO Tena). 3aKoH
cmenienust Buna. ['unoresa [Inmanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHHe DUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAOUIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
o0jacTu  JOKANMM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKynsipHO-BOTHOBOW — Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIEHUs HeonpeaenénnocTei [ elizenoepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenune u morsiomieHne (OTOHOB IMPH IMEPEXO0Jie aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeRyaToro crexkrpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

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

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagnoakTuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B siape. SnepHble cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaluy U UCCIIeI0BaHUS DJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (M3HUKH IS OOBSCHEHHS MPHPOIBI KOCMHUYECKUX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mictounuk 3Heprun CoaHua U 3BE37.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUM U 3BOTOLMH COJIHLA U 3BE3. DTallbl )KU3HU 3BE3I.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiukuy U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKUl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX HM3MEpPEHH, MCCIEeOBaHUN 3aBHUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHWs — pa3fenoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHUYECKOW, COLMAIbHOW W
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM M MMPOTrHOCTHYECKON (DYHKIMIA pusrueckoil Teopun, poib GU3NIECKOI TEOPHH
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C YUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTC€HC, OCHOBHOC TPHTOHOMETPHUYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOAE,  DKOJOTUYECKHUE  PUCKA  TPH  TPOU3BOJACTBE  AJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAINIMYEcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «Du3uKay» JOIKHBI OTPaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3MLMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIMX TPATULHMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEecTBa,
pacuipeHne XU3HEHHOTO ONbITa M OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluyd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AESITEIHHOCTH, B TOM YHCIIE B YACTHU:

rPa’KIAHCKOr0 BOCIIUTAHMSA:
¢ chOPMHUPOBAHHOCTDh TPAKIAHCKOM TIO3UIMH OOYyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;
® [I[PUHATUE TPAJULHUOHHBIX OOILIEYETOBEUYECKUX I'YMAHUCTUYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

®OTOBHOCTh BECTU COBMECTHYIO JIE€ATEIHOCTh B MHTEpecax Ipa)KIaHCKOro OOIIEeCTBa,

y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allu;

e yMEHHE B3aMMOJEHCTBOBATh C COLUAIBHBIMU MHCTUTYTAaMH B COOTBETCTBHU C MX

(GYHKIMSAMU ¥ Ha3HAYCHUEM,
® FOTOBHOCTb K 'YMaHUTapHOM U BOJIOHTEPCKOM 1€ATETbHOCTH.
NATPHOTHYECKOr0 BOCTIMTAHUS:
¢ c(hOpMUPOBAHHOCTb POCCUICKOM IPa’kAaHCKON UIEHTUYHOCTH, MATPUOTU3MA;
® [[ECHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSIM POCCHUICKUX
yUY€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O TIOBEJICHHUS;
© C1IOCOOHOCTh OLIEHMBATh CUTYAlLMIO0 U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B JEATEIHHOCTH
Y4€HOT0;
® OCO3HAHME JJMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO Oy TyIIETO.
ICTETHYECKOr0 BOCTIMTAHUS:
® OCTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYast 3CTETUKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢du3nyeckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
eUHTEpEC K pPAa3NUYHbIM chepaM MpodhecCHOHAIBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIE KU3HEHHBIE TITAHEI,
® FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO M caMOOOPa30BaHUIO B 00JacT (U3UKU HA
MPOTSHKEHUH BCEH KU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:
¢ c(hOPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAaHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UIAHUPOBAHNE W OCYLIECTBIIEHUE NEHCTBUM B OKpPYXAlOLIEH Cpele Ha OCHOBE 3HAHHUSA

1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



e pacUIMpEHHE ONbITa JAEATEIBHOCTH HKOJIOTUYECKOM HANpaBIEHHOCTH Ha OCHOBE

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

¢ CHOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

® 0CO3HAHHUE IEHHOCTU HAYyYHOH JIESATEIbHOCTH, TOTOBHOCTH B ITPOIECCEe N3YUCHHS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO M MCCIIEIOBATEIbCKYIO ACATEIbHOCTh WHAWBHUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBrble JJornueckue aeiicTBuA:
® CaMOCTOSTEIFHO (OPMYJIMPOBATh W aKTyaJU3UPOBAThH MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OIIPEACIIATH MENIN JAeATSILHOCTH, 3a/1aBaTh TapaMETPhl M KPUTEPHUH MX JOCTHKCHHUS;
® BBISIBIISITh  3aKOHOMEPHOCTH HM TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NICCKUX
SIBJICHUAX;
epaspabarbiBaTh IUIAH pEHICHHWST MNpoOJIeMbl C Y4ETOM aHaM3a HMEIONUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;
® BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OILICHUBATH COOTBETCTBHE PE3yJIbTATOB LEISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;
® KOOPJIMHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSX pPEATbHOIO, BHUPTYAIbHOIO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.
BazoBble nccienoBaTebCKHe AelCTBHS.
®BIIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBHIMH TMOHSATHUSMU U METOJaMH (U3NYECKOU
HayKH;
® BIIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHON NIEeATENHHOCTH B 00JIacTH
(GU3UKHA, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHUCKY METOJ0B
pemieHuss 3aga4  (U3HYECKOTO COJAEpNKAHUS, TNPUMEHEHHIO pPa3IMYHBIX METO0B
MTO3HAHUS,
®BJIAJIETh BUJIAMU JESATEIHLHOCTH IO TOJYYCHHIO HOBOTO 3HAHMUS, €r0 WHTEPIpPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BBISIBIISITh TTPUUMHHO-CJICAICTBEHHBIE CBSI3W W aKTyallM3WpPOBaTh 3aJady, BBIIBUTATH
TUTIOTE3y €€ pelieHus, HaxXOIUTh AapryMEHThl IS JOKa3aTelbCTBA CBOUX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;
® AHAJIM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS 3a/adyd pe3yiabTaThl, KPUTHYECCKU
OIICHUBAThH X JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
® CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 33/J1a4d B 00Opa30BATEIbHON JCATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHHUH (DU3UKU;
® JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPHOOPETEHHBIN OITBIT;
® yMETh MEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;
® yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00IacTel;



® BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTUHATHHBIC TIOIXO/IbI U PEIICHHS;
® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHEIC PEIICHHUS.
PatGora ¢ undopmanmeii:
® BIIaJICTh HABBIKAMU TOMy4YeHHs HHpOpManuu (GU3HIECKOTO COACPKAHUSI U3 NCTOYHUKOB
pa3HbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh MOUCK, aHAJIN3, CUCTEMATHU3AlUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,
® OIICHUBATh IOCTOBEPHOCTh UH(OpMAIUY;
® [ICII0JIB30BAaTh CpPEACTBA HH(OPMALMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pElIEeHNH KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX W OpraHU3AallMOHHBIX 33Ja4 C
coOmrofeHreM TpeOOBaHWUN HAPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THUTHUECHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;
®CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEp)KAaHUS B pasIUYHBIX (opMarax ¢ y4ETOM
Ha3Ha4YeHUs WHGOpMallMU W LENeBOM ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OpMy
MPEJICTABICHUS U BU3YAIH3AIHH.
KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:
® OCYIIECTBIIATH OOIIIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /€ATEIHHOCTH;
® pacro3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAllUN U CMATYAaTh KOH(MIUKTHI,
®pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;
® [IOHUMATh U UCIOJIB30BATh IPEUMYILIECTBA KOMaHHON 1 MHIUBUIYaTbHOU PaOOTHI;
® BLIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JACUCTBUN C YYETOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO 4iIeHa KOJUIEKTHBA,
® I[PUHUMATh 1IETd COBMECTHOH JeATeNbHOCTH, OPTraHW30BHIBATH M KOOPAWHHUPOBATH
JEUCTBUS MO €€ JTOCTH)KEHHWIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenensiTb pPOJIU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;
® OI[CHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOTO yYaCTHHKA KOMaH/AbI B OOIIUI pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;
e rIpejyiaratb HOBBIE MPOEKTHI, OIEHWBATh MJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYIIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIHsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUIIMATHBHBIM.
PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:
© CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATENbHYIO JEATENBHOCTh B 00MacTH (PU3UKU H
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
® CaMOCTOSITEIPHO COCTaBIISITh TUTAH PEIICHUs PACUETHBIX M KAYeCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
® 1aBaTh OIICHKY HOBBIM CUTYAIIHsIM;
® pacIIUpATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
e [elaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;
® OIICHUBATh MPUOOPETEHHBIH OIBIT;



e criocoOCTBOBAaTh (DOPMUPOBAHHIO M TPOSBICHHUIO DJPYIUIMU B 00JacTu (HU3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:
® JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;
® BJIa/IeTh HaBbIKAMM [T03HABATEIbHOMN peduIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JEHCTBHUH
Y MBICJIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;
® [ICII0JIb30BATh NPUEMBI peIeKCUHN AJIs OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHMUIO;
® [[PUHUMAaTh MOTHUBBI U apIYMEHTHI IPYTUX NIPH aHAINU3€ PE3YIbTaTOB AEATEIbHOCTH;
® [IPUHUMATH €05, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;
® [[PUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
® [IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpomecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 1O (pH3HKe s
YPOBHsI cpeJiHero o01iero o0pa3oBaHus y 00y4arOLIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIN
MHTEJUIEKT, MPeAIoaraloui chopMIUpPOBAHHOCTb:
® CaMOCO3HaHHs, BKJIFOYAIOLIETr0 CIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUICTh HANpABICHUS pPa3BUTHSI COOCTBEHHOH HMOIMOHAIBHOW cdepbl, OBITh
YBEPEHHBIM B ce0e;
® CaMOpEryJIMpOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOIJIb, yMEHUE NpPUHUMATD
OTBETCTBEHHOCTb 3a CBOE  IIOBEJIEHUE, CIIOCOOHOCTh  aJalTUPOBaThCi K
SMOLMOHAIBHBIM U3MEHEHHSIM U MPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
® BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHMIO L€ U YCIEeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
® SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €r0 MpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;
® COLIMAIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
®[IOHUMATh pPOJb (U3UKK B DSKOHOMHUYECKOH, TEXHOJIOIMYECKOH, HKOJIOTHYECKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (PM3HUKH B
COBPEMEHHOI Hay4yHOU KapTHHE MUpa, 3HAUEHUE OIHCATENBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKH M TEPMOJUHAMHUKHU, POJb (PU3NYECKON
Teopuu B (GOPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;
® pa3nauyaTh yCIOBHUS MPUMEHUMOCTH Mojened (U3HUecKUxX Tell U MPOLECCOB (SBICHUIN):
UHepIHalbHas cucTeMa OTcuéra, abCONIIOTHO TBEPIOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
a0COJIIOTHO YNpPYyroe U abCOIIOTHO HEYIPYroe CTOJIKHOBEHUS, MOAEIH Ta3a, KUJIKOCTU



U TBEPAOro (KpUCTAJUIMYECKOT0) Tella, UIeabHbBIN ra3, TOYSUHBIH 3apsii, OJHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

epa3nuyaTh YCJIOBUSA (TpaHULIbl, O00JAcCTH) NPUMEHHUMOCTH (PHU3UYECKHX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OrPAHUYCHHOCTH
MCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHAJIU3UPOBATH U OOBIICHATH MEXAHUUECKHUE MPOLIECCHl U SIBJICHUS, UCTIOIb3Ysl OCHOBHbIE
MOJIOKEHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIIBHOCTh MEXAaHUYECKOTO JABM)KCHUS,
dbopMyIibl KHHEMATHKU PAaBHOYCKOPEHHOTO JIBMXKEHUS, peoOpa3zoBanus ["ammnes amns
CKOPOCTH U TepeMelieHus, 3aKoHbl HbI0TOHA, MPUHIUMIT OTHOCUTEIBHOCTH [ anuies,
3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXpPAHEHHUS HMITYJIbCa M MEXaHUYECKOU
SHEPruM, CBSI3b pabOThl CHJIBI C M3MEHEHHUEM MEXaHMYeCKOW SHEpruu, YCIOBUS
paBHOBecHsI TBEPIOTO Teja), MPU ATOM HCIOIb30BaTh MAaTEMATUYECKOE BbIpaXKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHHUMOCTH (U3NYCCKUX 3aKOHOB: MPEOOpa3OBaHUN
["anunesi, BTOporo u Tperbero 3aKkoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs MUMITYJbca U
MEXaHUYECKOM HEePruu, 3aKOHa BCEMHUPHOTO TSATOTECHUS;

® AHAJIM3UPOBATh M OOBACHSITH TEIUIOBBIC IMPOIECCHl U SIBJICHUS, UCIOJIb3YSI OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JABJICHUS UJICATHHOIO ra3a co cpeiHel KHHETUYECKOM dHEepTruel TEIIOBOTO JABHKEHUS
U KOHIIEHTpallMel €ro MOJEKyJ, CBsS3b TEMIIEpaTypbl BEIIECTBA CO CpEAHEH
KHHETHYECKOW JHEprued TEeIJIOBOTO JBIIKEHUS €ro 4YacTHll, CBs3b JaBICHUS
UCaNbHOTO Ta3a C KOHIEHTpalued MOJEKyl U €ro TeMmIepaTypoil, ypaBHEHHUE
MenneneeBa—Kinamnelipona, mepBblii 3aKOH TEPMOJWHAMHUKU, 3aKOH COXpaHEHUS
SHEPrUM B TEIUIOBBIX TIPOIIECCax), MPU HSTOM UCIOJIB30BaTh MAaTeMaTHUECKOE
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI NMPUMEHMMOCTU ypaBHEHUs MeHpeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHATH JCKTPUUECKUE SIBJICHUS, UCIIOIB3YSI OCHOBHBIE TTOJIOKEHUS
U 3aKOHBbI JJIEKTPOJMHAMUKHM (3aKOH COXPaHEHHUsS 3JIEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, moTeHHHATBHOCTh 3IEKTPOCTATHUUECKOTO TOJIsA, MPUHLHUII CYNEpPHO3ULIUU
ANEKTPUUECKUX TIOJIEH, TIPU 3TOM yKa3bIBasi yCIOBUS MPUMEHUMOCTHU 3aKkoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaKHBIE COOTHOIIEHUS: 3aKOHBI OMma Jyisi ydacTKa Ienu U IS
3aMKHYTOH AJeKTpudeckoi 1enw, 3akon J[xoyns—Jlenna, npasuia Kupxroda, 3akoHbI
Dapanes 175 IEKTPOIU3A);

® ONTUCHIBATh (DU3MUYECKUE MPOIECCHl U SIBJICHHS, WCIONB3Yys BEIMYUHBL TEpeMelieHHe,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JJaBJICHUE,
MOTEHIIMATIbHASL DHEPTUs, KUHETHYECKash HHEPrus, MeXaHW4yecKas SHeprus, padora
CUJIbl, LEHTPOCTPEMUTEINBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHHUsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBHUS Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEeprus ympyrod naedpopmanuu TPYXKHHBI, KOJUYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTtypa Tena, padoTa B TEPMOJWHAMHUKE, BHYTPEHHSSI DHEPTUsS HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAsl BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTeisl; 3JIEKTPUUECKOE TI0JIe, HAaNpPsKEHHOCTh
AIEKTPUYECKOTO TOJIS, HAMPSKEHHOCTh MOJII TOYEHHOIO 3apsiia WIA 3apsKEHHOIO
mapa B BaKyyMe U B JUAJICKTPHUKE, MOTEHITHAT JIEKTPOCTATHYECKOTO TOJIsA, Pa3HOCTh
MOTEHITMAIOB, SJIEKTPOABMKYINAs CHUJIA, CHJIa TOKA, HAIpPsSHKEHHUE, MOIIHOCTH TOKa,
ANEKTpUUECKass €MKOCTh IJIOCKOTO KOHJEHCATOpa, CONMPOTUBJIEHUE y4yacTKa LIEMH C



MOCNEAOBAaTENbHBIM M MapajUleNIbHBIM ~ COCIMHEHUEM  PE3UCTOpPOB,  SHEPTuUs
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

® 00BACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHUN: MEXaHMYECKOEe IBUKCHHE,
TEIUIOBOE JIBIDKEHUE YACTHI[ BEIIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBuxkeHue, auddy3us, ucnapeHue, KUNEHHWE U KOHJEHCAllMs, IUIaBJICHUE U
KpUCTAILIM3aIus, HaIpaBJIEHHOCTb TeIUIonepeayu, ANEKTpU3ALIUS Tel,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

® [IPOBOJUTH KCCIIEAOBAHNUE 3aBHUCUMOCTH OIHOW (DM3MUECKON BEIMYMHBI OT JPYrou ¢
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH HM3MEPEHUH, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUs] (PU3NYECKUX BEIMYMH, NpPU OTOM BHIOHMpPAThH
ONTUMATBHBIA METOJ H3MEPEHHUs, OIEHUBATh AaOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHI;

® [IPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IJIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTATIBHYIO YCTAaHOBKY, aHAITM3UPOBAThH MOJYUYEHHBIE PE3YIbTaThl
U JIeTIaTh BBIBOJ O CTAaTyCe MPEAJIOKEHHOM TMIOTEe3bl;

e coOMIOIaTh TIpaBWiIa 0E30MacHOro TpyJaa MPH MPOBEICHUM HUCCIICOBAHHA B PaMKax
yu4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATENbCKOW M MPOEKTHOM
NESTENIbHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB M J1TAOOPATOPHOIO
000pyI0BaHNS;

e pemiath pacu€THbIC 3a7]a4u C SIBHO 3aJJaHHOW M HESIBHO 33JaHHON (PU3MYECKON MOJEIBIO:
HAa OCHOBAaHHMHM aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3UYECCKONW MOJICIH,
OTBEYAroIIe TpeOOBaHUSIM 3aa4H, IPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
MOCTYNaThl (PU3NYECKUX TEOpUN TPH HCIONB30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelmieHuss 3ajady, IMPOBOAMTH pPAacuy€Tbl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3yAbTAaThl M KOPPEKTUPOBATh METOJBI PEIICHHS C Y4E€TOM
MOJIYYCHHBIX PE3YJIbTATOB;

e peraTh KayeCTBEHHBIE 3aj7auM, TPEOyIole MPUMEHEHUsI 3HAHUN U3 Pa3HBIX pa3/esioB
Kypca (GU3MKH, a TaK)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAUMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONMOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS,

® [ICTI0JIB30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PAOOTHI
MU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAayKHd, B OOBSICHEHHWE TMPOIIECCOB OKPYXKAIOMIETO MHPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

® AHAJTM3UPOBATH U OIICHUBATH MOCJIEACTBHUS OBITOBOW M TIPOMU3BOJICTBEHHON NESITEIHHOCTH
YEJIOBEKa, CBSI3aHHONW ¢ (PU3MYECKHMMH TIPOIECCaMH, C TIO3WUIUNA DKOJIOTHUECKOU
0e30MacHOCTH, NPEACTABICHUH O palMOHATBLHOM MPHUPOJIONOIL30BAaHUHU, a TaKkKe
Pa3yMHOM HCIOJb30BAHUM JOCTUKEHUW HAYKM W TEXHOJIOTMM JUIsl AalibHEHIIero
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IMYHbIe CIOCOOBI PadOThl ¢ MHPOpPMaNHe GU3NIECKOTO COJIEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUW, TPU  OTOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepabOTKU M TpPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISApHOH HHMOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalui WH(POPMALUU, MOJYYCHHOH W3 pPazIHYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIN3UPOBATH MOTY4aeMyI0 HH(POPMAIMIO U OL[CHUBATH €€
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

®IPOSIBIISITH ~ OPTaHU3AIMOHHBIE W  TIO3HABATEJIBHBIC YMEHHS  CaMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

epaboTaTh B TPYNNE C HUCIOJIHEHHEM pPAa3IUYHBIX COLMAIBHBIX pOJIEH, IJIaHUPOBATH
paboTy Tpymnmbl, PpAlMOHAIBHO pACIpENeNiTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, a/ICKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoii MpoOIeMBbIL;

®IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymedl  mpoecCHOHAIBHOW — AEATEIBHOCTH  TI0
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npenaMeTHbIe pe3ylbTaThl HA YIIIyOJEHHOM YPOBHE JTOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® [IOHUMATh POJIb PUBUKH B IKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMATbHON U 3TUYECKOM
cepax IesITeTHLHOCTH YeJIOBEKa, pOJib M MECTO (M3UKH B COBPEMEHHOW HAy4HOM
KapTUHE MHUpPA, pOJIb ACTPOHOMHUHM B IPAKTUYECKON JESITEIbHOCTH YElIOBEKa U
JAIbHEWIIEM  HAyyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHHUE  OIMCATENIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON U MPOrHOCTHYECKON (GYHKIMH (u3nueckoin
TEOPUH — HJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU MPEACTaBICHUN 0 (U3NUECKOI
KapTUHE MHUpa, MeCTO (pU3M4ecKol KapTUHBI MUpa B OOIIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

® pa3auyaTh yCIOBHUS MPUMEHUMOCTH Mojenel (GU3NYECKUX Tell U MPOLECCOB (SBICHUI):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JIA, TapMOHHUYECKHE
KojeOaHusl, MaTeMAaTUYeCKUH MAasTHUK, UACAJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€IbHBINA KOJIEOATEeNbHbIM KOHTYpP, TOHKas JMH3a, MOJeNIel
aToMa, aTOMHOT0 s1ipa U KBAaHTOBOW MOJIEJIH CBETA;

e paznuyaTh yCHOBUS (TpaHUIBI, O00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (QYHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBAaTh M OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS, HCIONB3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUMH, mpaBuiao Jlenma, cBazp OIJIC
CaMOMHJIYKIUU B 3JIEMEHTE JJIEKTPUUYECKOM LIENMNU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CIIELUAIBHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBICHUS, UCTIONb3YS IOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHmTelHa s (poTorddexra, mepBblii U BTOpOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN U SHEPTUU B AJIEPHBIX PEAKLHUAX, 3aKOH
palMOaKTUBHOTO pacraja);



® OMHCHIBATh (DU3NYCCKHUE TPOILECCHl M SIBICHHS, UCIONB3Ysl BEIUYMHBI: HAMPSKEHHOCTD
ANIEKTPUYECKOTO  TOJISL, TMOTEHIMAN  JJIEKTPOCTATUYECKOTO  TOJs,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, CWiIa AMIiepa, HWHIYKTHBHOCTb, JJICKTPOJBIDKYIAS CHJIA CAaMOWHIYKIIUU,
SHEPrusi MArHUTHOTO TIOJIsI POBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYIIbC, TIOJTHAS
SHEPrHs, SHEPTHs MOKOsI CBOOOHOM YaCTHIIBI, YHEPTUS U UMITYJILC (POTOHA, MAacCOBOE
YHCIIO U 3apsil siipa, SHEPTHUS CBS3H SIPa;

® OOBSICHSTh OCOOCHHOCTH TPOTEKaHWs (PU3MUYECKMX SBJICHUH: 3JCKTPOMAarHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpakeHue, (oToanekTpudeckuii apdekr (dhororddekr), anbda-
u Oera-pacmambl  sAep, TaMMa-H3IIydeHHWE  siaep, (U3UYECKHUe  MPHHIUIIBI
CHEKTPAIBHOTO aHAJIN3a U paboThI Jla3epa;

® OTIpE/ICIISITh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJS TPOBOJAHHMKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopena;

®CTPOWTh HM300paXKECHUE, CO37aBaeMO€ IUIOCKHM 3€pKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

® [[PUMCHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TIOHSATHS, TCOPUU U 3aKOHBI JUIS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [IPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTEH (DU3MYECKHX BEIIMYMH C HCIIOJIB30BAHHECM
NPSIMBIX U3MEPEHUH, IPH STOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJYYCHHOW 3aBUCUMOCTH (U3WYECKHX BEJIMYUH B BHUAC TpadukoB ¢ yd4érom
aOCOIOTHBIX ~ TOTPEIIHOCTeH HM3MEPEeHUU, [IeJIaTh BBIBOABI 10  pe3ylbTaTam
WCCJIC/IOBAHHS,

® [IPOBOJIUTh KOCBEHHBIE W3MEPCHUS (HU3MYECKUX BEJIWYMH, TIPU ITOM BBIOMPATH
ONTHUMATBHBIA METOJ W3MEPCHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH;

® [IPOBOJTUTH OMBITHI 10 TIPOBEPKE MPEUIOKCHHON THUITOTE3bI: INIAHUPOBATH SKCIICPUMEHT,
COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH IMOJIYUYECHHBIE PE3YIIbTAThI
U JIeTIaTh BBIBOJ] O CTAaTyCe MPEJIOKESHHOHN TUIIOTE3HI;

® OTHCHIBATH METO/IbI ITOJTYUSHHSI HAYYHBIX aCTPOHOMHUECKUX 3HAHUIA,

e coOMIOaTh TpaBWiia 0€30MacHOro Tpyda MPH MPOBENCHUHM HUCCIEJOBAHMM B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeN0BATENbCKOW W TPOEKTHOM
JESTEIIbHOCTH C WCIOJIh30BAaHUEM HM3MEPHUTEIBHBIX YCTPOHUCTB U J1aOOPATOPHOTO
000pyI0BaHNS;

® penraTh pacuETHHIC 3a7a9d C IBHO 3aJJaHHOW M HESIBHO 3aJaHHON (DH3MYECKON MOJIEIBIO:
Ha OCHOBAaHMHU aHAllM3a YCJIOBHS BBIOMpATh (U3UUECKHUE MOJIENIM, OTBEYAIOIINE
TpeOOBaHUAM 3aJauu, PUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThI
(UBHYECKUX TEOPH MPHU UCTIOIH30BAHUN MATEeMAaTHYCCKUX METOJOB PEIICHUS 3aJ1ad,
MIPOBOJIMTH PACUYETHl HA OCHOBAHWW MMEIOIIMXCS JIAHHBIX, aHAJTM3UPOBATh PE3YIIbTATHI
U KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM MOTyUYEHHBIX PE3yIbTaTOB;

e peniaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIINEe MPUMEHEHUS 3HAHWUH M3 pa3HBIX pPa3JieiioB
Kypca (HU3MKH, a TaKKe MHTErpallMd 3HAHUA W3 JAPYrMX MPEJAMETOB €CTECTBEHHO-



HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHH C OMOpod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECCKUE SIBIICHUS,

® ICTIOJIb30BaTh TEOPETUYECCKUE 3HAHMS I OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB PabOTHI
WU3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AHAJIM3UPOBATH U OLICHUBATH MOCJEACTBUSL OBITOBOM U MIPOU3BOJICTBEHHOU JI€ATEILHOCTH
YEJIOBEKa, CBSI3aHHOHW ¢ (PU3MYECKHMMH TMIPOIECCaMH, C TO3WIHUNA 3KOJOTHYECKOU
0e301acHOCTH, MPEACTABICHUN O pPalMOHAIBLHOM IPHUPOJIONOJIB30BAHUU, a TaKKe
Pa3yMHOM HCHOJIb30BAHUM JIOCTH)KEHUM HAYKM M TEXHOJOTHHA JUIsl JTaJbHEUIIETro
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IMYHbIC CIIOCOOBI PadOTHl ¢ MHPOpPMANHEH GU3NIECKOTO COJICPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ATOM
HCIIOJIb30BaTh ~ COBPEMCHHBIC  HMH(POPMAIIMOHHBIE  TEXHOJOTHHU I IIOMCKa,
nepepaboTKU W TMPEeAbsSBICHUS Y4eOHOH W HAYYHO-TIOMYJISIpHON wHpOpMammw,
CTPYKTYPUPOBAHUSI W HMHTEpIpeTalnud WH(OpMaIuU, MOJYYeHHOW U3 Pa3IuYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyio HH()OPMAILIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHaju3a
MCTOYHUKA UH(OpMaLUY;

®[IPOSIBJIATh ~ OPraHU3AlMOHHBIE W  IIO3HABATEJIbHBIE YMEHHUS  CaMOCTOATEIbHOIO
npuoOpeTeHusT HOBBIX 3HAHUN B TIPOLIECCE BBIMIOJTHEHUS TPOEKTHBIX M y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

epaboTaTh B TPYIIE C HWCIOJHEHHEM pA3JIMYHBIX COLHAIBHBIX pOJICH, IUIAHHPOBATH
paboTy Tpymnmbl, paIMOHAIBHO pPAaCHpPEeisaTh JACSITEIIBHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIbI B PEIICHHE
paccMaTpuBaeMoii MPOOIEMBI;

®IPOSIBIATh MOTHUBALIMIO K  Oyaymedl  mpodeccuoHalbHON — MEATENbHOCTH IO
CHEIHNAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
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bu6mmoreka [IOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
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HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
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padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
bubnunorexa LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859¢f1
bubnuoreka [IOK
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka LIOK
2.1 M 1
CXAMICCKAC KONICOAHS 0 https://m.edsoo.ru/39859¢f1
bu6nmorexa LIOK
2.2 15
DONeKTPOMarHUTHbBIE KOJEOaHUS https://m.eds0o.ru/39859efL
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoteka IIOK
2.4 o 25 1
i https://m.edsoo.ru/39859¢f1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bubnunorexa LIOK
https://m.edso0.ru/39859ef1

Hroro no pazaeny



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

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH AyajInu3 15 bubmmorexa [IOK
. g SIPHO-BOJIHOBOH U3M
PHYCKY AP . Y https://m.edso0.ru/39859¢ef1
bub6nmoreka [IOK
4.2 Puzuka aroma > https://m.edso0.ru/39859f1
43 ®du3nKa aTOMHOIO S1pa U HIEMEHTapHbBIX 5 Bu6mumoteka [JOK
' YaCTULL https://m.edso0.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 bubmrorexa LIOK
' P P https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTHUKYM
bubmmoteka IIOK
1 ) i 1 1
0 VISHACCICHI TIPaKTHIoN 0 0 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
HPEMETHOTO COJIEPKaHMS U OIbITa bubmuoteka [IOK
7.1 ) 15
JeATeNIbHOCTH, TIPHOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
bubnunorexa LIOK
PeszepBHoe Bpems 10

https://m.edsoo0.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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
®dusnka — pyHaaMeHTaIbHas HayKa O bubnuorexa [JOK
1 1
npupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METObI 1 bu6nmorexa LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
C)
3 o mpwpon. Haomomeme 1 BuSmworera LIOK
PHPOIBL. A https://m.edso00.ru/34c49931
AKCIICPUMEHT B (PU3HKE
4 CriocoObl m3MepeHus: GU3NIECKUX 1 bubmmoreka [JOK
BEJIHUYNH https://m.edsoo.ru/ca2def03
A0
;| Mmoo |
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
5 | componmmott saymnch e ) BuGmiorera LIOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIbHOCTH
roaen
Mexannueckoe aBmwkeHue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHYECKOTOo JBIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paanyc-BekTop MarepraibHON TOUKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€ro NPOEKLUU Ha OCU KOOPAHHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. X mpoeKuu Ha OCH
KOOpJIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

9
PaBHOMEPHOTO MPSIMOJIIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubmmoreka [JOK
ckopocteii. Pemienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnnorexa [JOK
[psimosuHEitHOE IBIKCHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM

12 npmommetand s Bmorers LIOK

P 8 https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu
JIBu>xeHue Tena, OpOIIEHHOTO MO/ bubmmnoreka HOK

14
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHUE.

%
HBH)KteHe 0 OKPYKHOCTH. YTIJIOBast BuGnmorexa LIOK

15 U JUHeNHas ckopocTs. [lepuon n

yactoTa. L{eHTpocTpemMurensHoe 1
MIOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe



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

Konrponsnas pabora o reme

bubnunoreka LIOK

16 "Kunematuka" https://m.edsoo.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. Bu6muoteka [JOK
[MpuHmn otHOCHTENFHOCTH ["anuest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOzI€HCTBYIOIIIAS CUJIa. bub6nmoreka [IOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 B3aumoneiictBue tein. Tperuii 3akoH bu6nmnoreka [IOK
Heprorona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 P;)mellilne 38?;;qu’¢1 HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HpioToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJIeHTIfOCTI> rPaBUTALIMOHHON U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuiia TSKeCTu U yCKOpEHHe bubnnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupona u BUaBI CUT BuGnmorexa LIOK

25 TPEHIA. JIBUKCHHE B KMAKOCTH https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edso0.ru/2ch29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenne. Cuaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynarenbHoe U BpallaTeabHOE Bu6muoteka [JOK
JBHIKCHUE TBEPJIOTO TeJia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bu6nmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
CrnoxeHune cuil, IPUIIOKEHHBIX K
29 TBEpAOMY Teiy. LleHTp TsxecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEaA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhast padota no teme Bbu6moteka [JOK
"Ilnnamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONW TOYKH,
CHCTEMbl MaTepPHAIIbHBIX TOUEK.
32 Llentp macc CIfCTeMLI MaTepUalIbHBIX Bubmmorexa HOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
Mmacc
Vmnynbe cuitbl 1 U3MEHEHUE
33 I/IMH;IJIBC& TeNna. 3aKOH COXPaHEHMUS Bubmmorexa IOK
https://m.edsoo.ru/13f0a221
uMnynbca. PeakTuBHOE BUKEHUE
MoMeHT uMItysIbca MaTe€pUAIILHON
To4ku. [Ipencrasienue o coxpaHeHuu bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IEHTPAIBbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemrenue 3anau bubnunoreka [JOK



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36
I'paduueckoe npencraBiaeHue paboThI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTH CUJIBI
K .T 0
37 wawescrtnt xneraccrot swepri biiorera LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
I1
® o, Horenmamsan mepris, biorers L1OK
] 1 Tl https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tperbst KocMuYecKas CKopocTh. CBs3b
0
3 aveneamest sexammcexolt sweprin biorers L1OK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
h% .
o | v e
P PHYIII AT AA https://m.edsoo.ru/f30f43b6
AKUIKOCTU
KonTponbHas pabota no teme bubmmnoreka HOK
41
"3aKOHBI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npencraBienuii o npupoe
42 Tera0Thl. OCHOBHBIE MOJIOKEHUS bu6nmorexa LIOK
MKT. Tuddyszus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
C 0
TPOEHHE ra3000pA3HBIX, KUAKUX U BuGmorexa OK
43 TBEPABIX TeJ. XapaKkTep IBUKCHHS U

B3aHMMOJEHCTBUS YaCTHUI] BEIISCTBA

https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

Macca u pazmepbl MOJIEKYJT (ATOMOB).

bu6nunoreka LIOK

44 KommuectBo Bemectsa. [locTossaHas https://m.eds0o.ru/c5h72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6muoteka [JOK
[kana [enbcus https://m.edsoo.ru/0070d493
bu6nmoreka [IOK
40 Pemerme a2 https://m.edsoo.ru/1531aba5
47 Wneanpublii ra3. ['a3oBble 3aKOHBI bubmorexa [IOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmmoreka [JOK
Kunaneitpona. Pemenue 3anau https://m.edsoo0.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JHansroHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ Bu6moteka [JOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa H30X0pa bubnuorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3zobapa
bubnmorexa LIOK
52 Octiopiioe ypapreriiie MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/10265a05
CBs13b a0OCOTIOTHON TeMIepaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYHATEeNLHOTO TETJIOBOTO
JBUKEHHSI €€ 9acTHIl
55 O06001IeHre U cucTEMaTH3 AU bubnuotexa [JOK



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
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https://m.edsoo.ru/1344327b
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3ganui mo treme "Ocuossl MKT"

https://m.edso0.ru/09d12fd8

KonTponbnas pabora no teme

bu6nmmoreka [IOK

o6 "OcnoBbsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMBbl. BHeNIHUE 1 BHYTpEHHHE
57 napameTpsl. [TapameTpsl }{"II[) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/5f8d38a3
KaK CpeJHHE 3HAUCHUS BEIIMYUH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMonp0H3BOHLHaﬂppeJi1KcauH;1 T bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 Tepfdo,I[I/IHjMHKe. YcnoBust bubmrorexa LIOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOI MOzenn
VYpaBuenue MenaeneeBa-Knanelipona
60 u F1;1,1pa>1<elele z[nj BHYTpPEHHEN ’ bubmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTUHU
BeIpaxxenue i1 BHyTpEHHEN YHEPTUH
61 0JIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuoreka [IOK
KBasucraTrueckne U HECTATHYECKHE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMOoauHaMuKe. Beruucienue bu6muoreka [JOK
paboThI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMme
63 Tennonepenaya kak crnocoo bubmuoteka [IOK



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
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n3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI 0€3 coBepIIeHUs PadOThI

https://m.edso0.ru/3d734561

KonBeknus, TermonpoBogHOCTb,

bubnunorexa LIOK

o4 U3JIy4CHHE https://m.edsoo.ru/157b54cd
KomunuectBo Temnorsl. TennoéMKoCcTh

65 Tena. YienpHas u MOJIsipHas bu6nmoreka [IOK
TEIUIOEMKOCTH BEILlECTBA. Y IeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUS TOILIIUBA

66 Pacuér xonuuecTBa TEMIOTHI TTPU bubnnoreka [JOK
TEIUIonepeaue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIECCe. Bbu6moteka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KonudecTBo TEmI0THI M paboTa Kak

68 MepbI U3MEHEHUS BHYTpEI))HHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
Bropoii 3ak0H TepMOJIMHAMUKY AJIs

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nporeccoB. HeoOparumocth https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
MaruH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3nauenune KIT. Ik bubmuoreka [IOK
Kapho https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/b3efal8b

DKOJOTUYECKHE aCTIEKThI BuGmorexa [OK

73 HCIIOIb30BaHUS TEIIJIOBBIX

nsurareineil. TeroBoe 3arpsi3HEHNE

https://m.edsoo0.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

OKpY>KaroIlen cpeibl

74 Pemenue 3anau bubnxorexa LIOK
https://m.edsoo.ru/c8c70432
O06o001IeHNEe U CHCTEMATH3ALIHS
75 3HaHI/IHI; 10 TEME "TepMO,I[I/IHLEIlMI/IKa. bubmorexa OK
https://m.edsoo.ru/28d62b3f
TemnoBbie MamuHb"
KoHntposbHas paboTa 1mo teme
76 "TepI\I/I)O,I[I/IHaMEKa. TeruioBeIe bubmorexa HOK
| https://m.edsoo.ru/1b6e26c5
MaIIIHHBI
ITapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne 1 KHIICHUE. Sil)lenbllilaﬁ bubmorexa LIOK
https://m.edsoo0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacplleHHble ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
78 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBHCHMOCTH OT 00BhEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTICHUS OT JaBJICHUS B
KHUJKOCTH
79 BnaxHocTs Bo3ayxa. AGCOIIOTHAS U bubnnorexa [JOK
OTHOCHTEJbHAS BIIAXKHOCTH https://m.edso0.ru/30ebbb79
80 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/18e95ff3
TeEpnoe Teno. Kpucrannndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edso0.ru/20a88a03
CBOMCTB KPUCTAJLIIOB
82 [InaBneHue U KpuCTaIIU3AIH. bubnuotexa [JOK



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
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VY enapHas TEIIOTA IUIABICHUS.
CyOmumariust

https://m.edso0.ru/6ee91e9f

Hedopmariu TBEPAOTO TENA.
Pactsoxenue u cxxarue. COBur.

bubnunorexa LIOK

83 Mopnyns FOwra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarnuit
TemnnoBoe pacMpeHue KUIKOCTEN U
84 TBEPABIX T€JI. AHFAPMOHU3M Bu6muoteka [JOK
TEIUTOBBIX KOJICOaHHH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA
85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f
86 VYpaBHeHHE TEII0BOro OamaHca bubmroreia LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau Bubmmorexa IOK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.
88 Kanunnsipueie siBnenus. JlaBnenue bubmuoreka [IOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O0600611eHre U cucTeMaTu3amus
89 3HaHu# no TeMe "ArperaTHsie bubnmnorexa [JOK
cocTosiHus BerecTBa. Da3oBbie https://m.edsoo.ru/0b52575c¢
nepexoanl”
KonTponbHas paboTa mo Teme
90 "Al‘p:I‘aTHBIe (I:)OCTOSIHI/ISI BEIIECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®da3zoBble niepexoan"”
91 DneKkTpu3aIus Tel U €€ MPOosIBICHUSI. bubnuotexa [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/I0B.
[TpoBOTHUKY, TUIIIEKTPUKA U
MOJTYTTPOBOTHUKHU

https://m.edsoo.ru/laff445f

DneMeHTapHBIN ANEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopencrteue 3apanoB. Touednsle Bu6muoteka [JOK
3apsizibl. 3akoH Kysona https://m.edso0.ru/445b7746
bubmuoreka [{OK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiictaue bu6nmorexa LIOK
95
Ha 2JIEKTPUUECKUE 3aPS/Ib https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IIEKTPUYECKOro
niostst. [IpoOHbIif 3apsn. Jlnaum
96 Hal'[pfl)KgHHOCTI/I 3J1pel<ipnqec1<0ro bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHimanbHOCTH
97 3neKTpI(I)CTaTquCK0r0 niosisi. PazHocTh bubnuorexa LIOK
https://m.edsoo0.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsia B
98 AIEKTPOCTATUUECKOM TI0JIE. bubnuotexa [JOK
[MoTeHMa 3JEKTPOCTATHYESCKOTO https://m.edsoo.ru/af5fa389
TTOJIST
99 CBs13b HANPSHKEHHOCTHU TOJIS U bubnmnorexa [JOK

Pa3HOCTU MOTCHIUAJIOB JAJIA

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOI'O IOJIA

[TpunIMn cynepno3uiuu bubnuorexa [JOK
100 .
AJIEKTPUUYCECKHUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bu6nmoreka [IOK
101 Pemmerrte saza https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsna. Ilone Bu6muoteka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 OGLéMI; mapa. I1)'IOJIe }l;)aBHOMepHO Bubmmorexa LIOK
g . https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TUIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B Bbu6moteka [JOK
AJIEKTPOCTATUYCCKOM T10JIC https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOH;eHcaTo;)a. 3J‘I€IZ$pOéMKOCTB bubnuoreia LIOK
https://m.edso0.ru/845b4f73
IJIOCKOT'0 KOHAEHCAaTopa
107 [TapamiensHOE COeIUHEHNE bubmuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCTUHEHUE bubmmoteka IIOK
KOHJICHCAaTOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa bubnuorexa LOK
https://m.edso0.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B bubmuoteka [IOK

OIHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edsoo.ru/8341d6ac
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112

Pemenue 3agau

O0001IeHre U cUCcTeEMaTU3 AU

113 3HAHUU 10 TeMe "DIIeKTpUIecKoe Bubmmorexa IOK
| https://m.edso0.ru/5752603f
noJie
114 KontposbHas paboTta mo teme bubnuorexa [IOK
"DaexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTossHHBIN TOK.
115 YcnoBust cyiecTBOBaHUS bubmmorexa LIOK
https://m.edso0.ru/233311b5
MIOCTOSIHHOTO JIEKTPUUECKOTO TOKa
116 Wcrounuku Toka. Hanpsikenue u Bu6moteka [JOK
DC https://m.edso00.ru/0839a115
117 3akoH OMa U1l yJacTKa LIETIH. bu6nmoreka LIOK
DJEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COIIPOTUBIICHUS
118 OJTHOPOJHOTO IPOBOIHUKA OT €T0 bubnnorexa [JOK
JUTMHBI U TIOMIA]IU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA. bubmuoreka [JOK
Pemenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarensHOE, MapaieibHOE,
120 CMeHIaIIl-IHOG COGJII/IHGHI/II; bubnuorexa LIOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBiIEHHBIX
121 SHCKTprLIeCKI/IX ueneit. [Ipasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/3881b469
123 Pabota snexkrpudeckoro Toka. 3aKoH bubmmorexa [IOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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Jxoyna —Jlenua

https://m.edsoo.ru/a3605c5c

bu6nmmoreka [IOK

124 Pemmrerme 38124 https://m.edso00.ru/6761bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
125 TCHIJI:IIOBaSI MOI_HHOETL BBIIEJIIEMAas Ha bubmorexa [OK
’ https://m.eds00.ru/99750a6f
pesucrope
126 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
3axon OMa i OJIHOM (3aMKHYTO ) bubnnoreka [JOK
128 .
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
129 Pemenue 3agau buomiorexa LIOK
https://m.edso00.ru/3580b679
130 MOoOIHOCTE UCTOYHHKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMmbikanne Bubmmorexa IOK
https://m.edso0.ru/546f5632
132 KonzeHcarop B 1ienu nNoCTOSSHHOTO bubmmnoreka HOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSHHBIN AJIEKTPUUYECKH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaq mo reme but6mmorekxa [IOK
"TIOCTOSTHHBII HIICKTPUUSCKHIA TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo teme bubmuoreka [{OK

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ cCUCTEMATU3 AU

137 3HaHui o teme "[locTosHHBIHI Bubmmorexa IOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrponsHas pabora o Teme Bu6muoteka [JOK
"TIOCTOSIHHBII HJICKTPUUESCKHA TOK" https://m.edsoo.ru/1885ddf1
C)
R — biiorera LIOK
P HIECTE: P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXIpPOBOANMOCTD
0 DIEeKTPUUYECKHI TOK B paCT;Oan u Bunorexa LIOK
acriaBax dJIEKTPOJIUTOB. 3aKOHBI
P P https://m.edso0.ru/4b423491
Ddapagest U1 STEKTPOIU3a
141 DneKkTpuyeckuil Tok B razax. [lmazma Bubmmorexa IOK
P ' https://m.edso0.ru/92d92f76
DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubmmoreka [JOK
142
BakyymHbIe ipuOopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHI TOK B bubnnorexa [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 IT 0
O/YHPOBOHIIOBIC TPHOOPEHT https://m.eds00.ru/83622200
@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue cuibl TOKa U
HaNPSDKSHUS B IIETIH TIOCTOSTHHOTO
TOKa MPH MTOMOIIIX aHAJIOTOBBIX U BuGmiorexa [IOK
145 U(POBBIX U3MEPHUTETBHBIX

npubopoB" uiaK "3HaKOMCTBO €
udpoBoii 1aboparopueil no gpusuke.
[Tpumeps! u3mepenust Gu3nIecKux
BEJIMYMH MTPU TOMOILN

https://m.edsoo.ru/5643ea56
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KOMIIBIOTEPHBIX J1aTYMKOB"

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH ckopocTh"

DU3NYECKUI TPAKTUKYM I10 TEME
"H3mepenue ycKopeHus Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unmu "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

bubnunorexa LIOK
https://m.edso0.ru/f6292f5f

bubnunoreka LIOK
https://m.eds00.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOJHOTO
nagenus" wiu "M3yuenue nBUKEHUS
Tena, OpOIIEHHOTO TOPH30HTAIEHO"

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

149

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnemoBaHue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamMerpos"”

bubmmoteka IIOK
https://m.edsoo.ru/bcf53514

150

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3MmepeHune paBHOEHCTBYIOLIEH
CHJIBI TIpU ABM>KEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIn
"IIpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU JABH)KEHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
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OpycKa 1o HAaKJIOHHOH TJIOCKOCTH Ha
3aJlaHHOE PAcCTOSIHUE OT €ro Macchl"”

151
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@uU3NYECKUH IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE
Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uin "M3ydenue
JIBUKEHUSI CUCTEMBI TEJI, CBSA3aHHbBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUit
610"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3aucumoctu Frp(N)"
unu "UccinenoBanue IBUKECHUA
OpycKa 10 HAaKJIOHHOH TIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
TpeHus" unu "M3yuenue nBHKeHUs
rpy3a Ha Bajly ¢ TpeHueM"

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al

bubmuoreka [{OK
https://m.edso0.ru/b83b1607

153

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"NccnenoBanue ycioBUi paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh
Bpamenus" uiun "Koncrpyuposanue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTU TBEPAOTO TEIA,
HMMEIOIIETo MIoNaab Onopsl"

bubmmoreka IIOK
https://m.edsoo.ru/4a04f4f7

154

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue umIynbca Tena mno

bubmmoreka [IOK
https://m.edso0.ru/856fb28e
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TopMo3HoMy nyTu" uin "M3mepenune
CHWJIBI TSTH, CKOPOCTHU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
niu "MccnenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wiu "N3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

155
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@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
HCIOJIb30BaHUE ITUPPOBOI
naboparopun)" unu "Hzydenue
HM30XOPHOIO Mpolecca"” uiu
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

Du3nuecKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHon
ternoéMkocT" unu "MccnenoBanue
rpoliecca OCThIBaHUA BelllecTBa" MU
"UccnenoBanue annadbaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUS KUAKocTen"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

bu6nmorexa LIOK
https://m.edsoo.ru/2f2faa61

157

@u3HYECKU NPAKTUKYM IO TEME

bubmmoreka [IOK



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

"N3y4yeHne 3aKkOHOMEpHOCTEN
HcnapeHus KUJIKOCTeN" i
"M3mepeHue yenbHOM TEMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOWCTB HACBHIIIEHHBIX NTAPOB'" WU
"N3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". 3mepenue

KO3 PHUIIHEHTA TOBEPXHOCTHOTO
HATSHKCHHUS

https://m.edsoo.ru/6b1a23b5
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOroieHne mpeBpanieHust SHEPTUU
3apsHKEHHOI0 KOHJEHCATOpa B
SHEPTUI0 U3TYYEHUs CBETOANOoaa"
nnu "M3ydeHne npoTeKkaHus TOKA B
LIeTIH, coJieprKaleld KoHaeHcaTtop"
niu "Pacnpenenenne pasHocTu
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCAaTOPOB"

Pu3nUeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenpHOoro
CONPOTUBIIEHNUS TPOBOIHUKOB" UIIN
"HccnenoBanne 3aBUCHMOCTH CUITBI
TOKa OT HaIPSLKEHUS JJIs1 JTAMITbI
HakaguBaHus"

bubmuoreka [{OK
https://m.edsoo.ru/ec424377

bubnuoreka [{OK
https://m.edso0.ru/2b179d98

160

@u3HYECKU NPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"Habmotenue amektponnsa’ win
"M3mepenue 3apsiia OJJHOBAIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TeMIIEepaTyphl"
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKH auoaa”

PesepBubIil ypok. O60011IeHIE 1

https://m.edso0.ru/64b6e901

bubmuoreka [{OK

161 i
SHCTeMaTmau"m SHATHII O TEME https://m.edsoo.ru/ed017d93
Kunemartuka
P i . 0606
162 czzigiziizp ;{ 3Ha1;)1/1;1u Ezieehpdle bubmmorexa LIOK
B https://m.edso0.ru/3149956b
"Jlmnamuka"
P i . 0606
s | e e
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
P i . 0606
- | o e
" B " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpPAHEHUS] B MEXaHUKE
PesepBHelIit ypok. O60011IeHNE 1
CHCTeMaTHu3alus 3HaHUH 110 TeMe bu6nmorexa LIOK
165 N
"OCHOBBI MOJIEKYJIIPHOKUHETHUECKOM https://m.edsoo.ru/de148976
teopun"
PesepBHrlit ypok. O6001IeHNE 1
166 CHCTEMATHU3allNs 3HAHUM 110 TeME bubmuorexa [{OK
"TepmoanHamuka. TennoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHEBL"
167 PesepBHelit ypok. O6001IeHNHE 1 bubnmnorexa [JOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/59cabc91



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.

®da3oBble epexo bl

PesepBHelil ypok. O000ICHHE 1

168 cHCTEeMaTHU3alus 3HAaHUH 110 TeMe 1 Bubmmorexa IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpruYecKoe moJie
- PGSGIG)BHLIfI YPOK. O6o6111eHI/IZ I/Ie . BuGmorexa LIOK
cucTeMaTHU3alys 3HaHUH 110 TeM
" Lvl . https://m.edsoo.ru/3cae6dal
ITocTossHABIM QJICKTPHUYCCKUHN TOK
70 PesepBHbIi ypoK. O6o6iueHI/Ie u . Bunorexa LIOK
cucTeMaTHU3alus 3HaHUH 10 TeMe
. B N https://m.edsoo.ru/cc7681d4
Toku B paznuuHbIX cpenax
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE

n/n Bcero U3YyYeHUS

padoThI padoThI pecypcel
B3aumoneiicTBre MOCTOSHHBIX
1 MarHI/IT(f[B Y TIPOBOJTHUKOB C TOKOM. 1 bubamorexa LOK
https://m.edso0.ru/487a8593

MarunutHoe nosne. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKIIUH.

5 [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MArHMTHBIX ToJiei. JIuauu https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU

3 MarsuTtHoe 1oJ€e MPOBOJHUKA C 1 bu6nmorexa LIOK
tokoM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHHE U 1 bubmmoreka [JOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DeKTPOM3MEPHUTEIBHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. JIBH>KEHME 3apsKEHHOU 1 bubmmnoreka HOK
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

but6mmoreka [IOK
8 Pemmerme 3a/127 1 https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenia 1 bubmorexa HOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

10 P
crierie st https://m.edso00.ru/93617bd9
o | s e
PP > 11ap https://m.edso0.ru/30ff9608
JaMarHeTUKHU
12| doppoummecnmton. Mpmsesos Baimorera LIOK
pp P https://m.edsoo.ru/0b58190a
dbeppoMarHeTUKOB
13 Perrenue 3agad mo reme bu6nmorexa LIOK
"MarautHoe noJje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3amag mo Teme bubnunoreka LIOK
"MaruutHoe mosie" https://m.edsoo.ru/41c4ae8a
s SIBrenue SHI?II;TI())OMaeFHI/LTI-IaOI/I Butnorexa LIOK
UH un. [ToTok BeKT
AYKH 5 p https://m.edsoo.ru/b3efa0cl
MarHUTHON WHTYKITUU
bu6nmorexa LIOK
16 IAC mHayKuH https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
dapages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe mnoiie. bubmmnoreka HOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bu6nmorexa LIOK
IPOBOIHUKAX https://m.edso00.ru/0235cc02
but6mmoreka [IOK
2 P
0 ciieHme sazat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
paswiio Jlentia https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HHAYKTUBHOCTHU B LICTIN
IIOCTOAHHOI'O TOKa

https://m.edso0.ru/621eae9d

23 SBnenue camounaykuuu. DJ1C Bu6mumotexa [JOK
CaMOMHIYKIIUH https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHUTHOTO TOJISI KAaTYIIKH bubnuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE I10JIE https://m.edsoo.ru/b3c0ad11

25 Pemenue 3amau buomorexa LIOK

https://m.edsoo.ru/88f69d2b
O06o001IeHre U CUCTEMAaTH3aIHs
26 3HaHHI;II 10 TEME ’ buomiorexa LIOK
https://m.edso0.ru/76484025
"OnexkTpoauHaMuka"

97 KoHTposbHas pabora 1o Teme bubnnorexa [JOK
"DnexkTpoauHamMuKa" https://m.edso0.ru/8ae09h98
KonebaTenpHas cucrema.

28 CB00OOIHBIE KOJIEOAHUS. bubmmorexa [IOK

https://m.edsoo.ru/7c1db385
["apmonnueckue KonedaHus
KunemaTtuueckoe u JTMHaAMHUYECKOE
29 OIHCaHue Kone6aTeJ)115me bubamorexa LOK
. https://m.edsoo.ru/87ce9498
JIBIDKCHUIH
DHepreTudeckoe onucanue. BeiBos
MHAMUYECKOTO OTTMCAHUS
30 fapMOHI/IHGCKI/IX KOJIeOaHUH U3 UX bubmmorexa LIOK
https://m.edsoo0.ru/e3c99692
HYHEPTeTUYECKOTO U
KMHEMAaTH4YECKOTO OMKMCaHUs
. bu6muorexa [IOK
31 AMILHTY]A 1 pasa kosebanuil https://m.edsoo.ru/7a0c439a
30 [Tepuron u yacToTa KOJIEOAHHMIA. bu6nunorexa LIOK

HCpI/IOI[ MaJIbIX CBO6OI[HLIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KOJIEOaHUI MaTEMATUUYECKOTO
MmasiTHHKA. [lepruo cBOOOJHBIX
KOJIeOaHUH TPY)KUHHOI'O MasTHUKA

3aryxaromue KoieOaHus.

33 BreinyxaeHHbIe KOJICOaHUS. bubmorexa HOK
https://m.edso0.ru/72e93d09
Pe3onanc
bub6nmoreka [IOK

34 Aprokonebars https://m.edsoo.ru/6add2644

bubmuoreka [{OK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
VYpok-koHpepeHus
36 "I\I/)[exaHI/I‘l(ECEI/IeILOJIGGaHI/IH B bubmiorexa LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTAX
O06o001IeHre U CUCTEMAaTH3aIHs
37 3HaHHI;II 10 TeMe "MexaHquIiKHe bubmiorexa LIOK
https://m.edsoo.ru/eb84182f
KoJsieOanus"

38 DNEeKTPOMarHUTHBIE KOJEOaHMUs. bubnnorexa [JOK
KonebaTenbHbli KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUTUTY/IBI 3apsi/ia KOHACHCATOpa C bubmuoreka [IOK
aAMIUTUTY/IO0H CHJIBI TOKA B https://m.edso0.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eabHOM KOJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE BuGnorexa LIOK

41 Kosie0aHus. BeIHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHS

https://m.edsoo.ru/5e668619



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

IIepemennslii TOK. Pe3ucrop u

42 KOHJICHCATOP B IIETH IEPEMEHHOTO bubmorexa HOK
https://m.edso0.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIeNIU Bu6muoteka [JOK
HePEeMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1l SJIEKTPUYECKOM bu6nmoreka [IOK
LCIH [IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bhae38e6
MOoIIHOCTh IIEPEMEHHOIO TOKA.
45 AME‘II/ITY,HHOGPI/I JeiicTByOIIee bubmmorexa [IOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HATIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH brbmmorexa LIOK
https://m.edso0.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/al6836a4
WneanpHbIiA TpanchopmaTop.
48 IIpousBoacTBO, Nepeaya u bubmuoreka [IOK
NOTpPeOJICHUE INEKTPUICCKONW https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
TIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KI;/JIBTypj I/ICHOJ‘ILSO]faHI/ISIp Bubmmorexa IOK
. https://m.edso0.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU
50 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
>1 Pemmenme 327127 https://m.edsoo.ru/7cab59f8
52 O000IIIeHNE U CUCTEMATU3ALIHS bu6mmorexa LIOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

3HAHUI 110 TEME
"DJIeKTpOMarHuTHhIE KosieOanus"

https://m.edso0.ru/401024a9

Mexanuueckue BOJIHBL.

53 XapaKkTepUCTUKN MEXaHHUUECKUX Bubmmorexa IOK
o https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubmmorexa LIOK
https://m.edso0.ru/138b6f09
56 Wnudpassyk u ynprpassyk. LllymoBoe Bu6moteka [JOK
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3amay bubmmorexa [IOK
https://m.edsoo.ru/cfd918bf
DJEeKTPOMAarHUTHBIC BOJHBI.
58 I/I3J'Iy‘II;HI/IC 3IEKTPOMArHUTHBIX bubmmorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [Mpumenenue I:;J'ICKTpOMaFHI/ITHBIX Bubmmorexa HOK
https://m.edsoo.ru/49belfe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeleBuAcHU. Paguonokanus. bu6nmorexa LIOK
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f18
OKpYKaroIle cpebl
62 KonTtponbHas pabora o Teme bubmuotexa [JOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSAMOJIUHEHHOTO bu6mmoreka [JOK



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

pacrpocTpaHeHHUs CBEeTa

https://m.edso0.ru/f9566406

Pemrenne 3a71a4 Ha IPUMEHCHUC

64 3aKOHA MPSMOJIMHEHHOTO Bubmmorexa IOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe bubnuorexa [IOK
3epkaio. Ceprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBera. AGCOMIOTHBII
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
66 npenomiieHus. [lomHoe BHyTpeHHee bubmrorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTpI:I)KeHHﬂI;I MIPEJIOMJICHUS Bubmmorexa IOK
https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
68 CBCI"lFa.ng'IO)KHI)II)ﬁ COCTfl:l[B 6eJ1(I:r0 brbmmorexa LIOK
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JInn3sl. POKyCHOE pacCTOSTHUE U bubmuoreka [IOK
ONTHUYECKast CHJIA JINH3BI https://m.edso00.ru/60441359
70 [TocTtpoenne n300paXkeHUi B JIMH3aX bubmuoreka [IOK
U MX CHCTEMax. Y BeJIMUCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 H306pa)1<eH1fI71 nonyqaelxlf)lmx c bubmmorexa LIOK
’ https://m.edso0.ru/5a868f09
MOMOILIBIO JINH3
72 ['a3 xak ontuyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. IIpeneinst bubmuoteka [IOK

MNPUMCHUMOCTHU FCOMeTpI/I‘-IeCKOI\/'I

https://m.edsoo.ru/cd174a10
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OIITUKHU

CKOpOCTL CBE€Ta U MCTOJHI €€

bu6nmmoreka [IOK

4 U3MEpCHUS https://m.edsoo0.ru/f32aab06
bu6nmoreka [IOK
& Jlicniepeis cpeta https://m.edsﬁ).ru/1e16cc6e
76 WnTepdepenmus ceera Bubmmorexa IOK
https://m.edsoo0.ru/5fc0c638
MIHHIMYMOE https://m.edso0.ru/c6416d48
78 Pemenue 3amay bubmmorexa [IOK
https://m.edsoo.ru/3061de2b
79 [Ipumenenne naTEpHepeHIN Bubmmorexa IOK
https://m.edso0.ru/668edbc8
bubnunoreka LIOK
80 Jludppartus caera https://m.edso0.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bubmuoteka [IOK
HaOJTFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoteka IIOK
82 Pemmenme 3272 https://m.edsc?c;).ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monsipuszanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmrorexa LIOK
https://m.edso0o.ru/c56¢8158
85 CBeToBblIe ABJICHUS B IPUPOJIE bubmorexa LIOK
https://m.edso00.ru/0b36363d
86 O06o01IeHre U cucTeMaTru3aIus bubmuoreka [{OK

3ganui mo treme "Onruka"

https://m.edsoo.ru/8al14748b



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
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Kontponpnast pabora o Teme

bubnunoreka LIOK

87 «OnTuKa» https://m.edsoo.ru/82315dd4
['panu1pl npuMeHUMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
JICKTPOAMHAMUKHI M IPHHIIUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUU bubnuorexa [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI
01 OHeprus U UMILYJIbC bubnuoreka [IOK
PENSATUBUCTCKOMN YaCTHIIBI https://m.edso0.ru/853a64fc
CBs13b MacChI C SHEPTHEH U
92 MUMITYJIbCOM peHﬂTHI;HCTCKOﬁ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHULbl. DHEPIUs MOKOSA
93 PaBHOBECHOE TEIJIOBOE M3TYyUCHHE bubnuorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMeliennsa Buna bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 T'unore3a M. IInanka o kBaHTax. bubnunorexa LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEPIHS i HMIYJILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnbiTe A. T bubmuoteka [IOK
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CroneroBa. 3akoHsl poTorddexTa

https://m.edso0.ru/8c68e5h9

VYpaBHeHue DUHIITEWHA 114

" " bubnuorexa [IOK
%8 doroshexra. "Kpacras rpannia https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenne ceera. Onbrtel I1. H. bu6nmoreka [IOK
Jlebenena https://m.edso0.ru/64b4f966
100 BoitHOBBIE CBOIiCTBA YaCTHIL bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bomnn! ge bpoiins. J[nnHa BOIHBI 1€
101 Epofms[IIlA paI:);MepH §6J1acm " Bubmmorexa IOK
. https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JBUKYIICHCS YaCTHIIBI
102 KopmyckynspHO-BOTHOBOH Ayann3m bubmmorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6moteka [JOK
KpHCTajIax https://m.edsoo.ru/30dbal8c
Crnennduka U3MEpeHNN B
104 MHKgogl)Hpe. COO]I“)HOHICHI/HI bubmmorexa LIOK
. N https://m.edsoo.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
105 Pemenue rpaduyeckux 3amau Bubmmorexa HOK
https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
KonTpoarHas paboTa 1o TeMam:
107 "OCH(I))BBI CTOI')' "KopnyckynsipHo- bubmorexa LIOK
y T https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS BuGmiorexa [IOK
108 aTtoma. [itaneTtapHast MOJIeNIb aTOMa

Pezepdopna

https://m.edso0.ru/312b750a
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bubnunoreka LIOK

109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CekTp ypoBHER Bu6mumotexa [JOK
SHEPrUH aTOMa BOJOPOa https://m.edsoo.ru/cf74b11a
111 CHOHTaHHOE U BBIHYXKJICHHOE bu6nmoreka [IOK
U3JIy4YEeHUE CBETa https://m.edsoo.ru/f945d85c
bubnunorexa LIOK
112 Jazep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sanpa
113 I'eitzen6epra-lBanenko. 3apsa u Bbu6moteka [JOK
MaccoBO€ YHCIIO sijpa. V30Tomsbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paIMOaKTUBHOTO pachaja.
CBoiicTBa HOHU3UPYIOIIETO BuGmorexa LIOK
114 manyers. Buiirne https://m.edsoo.ru/aab98bef
pPaIuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. /lozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusbie cunbl. Jledekt Maccel
anpa. SlnepHsie peakuuu. nepHeie Butmorexa LIOK
115 peaxtopu. IIpobaemst https://m.edsoo.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS SAEPHON SHEPTETUKHI
Mertoas! perucTpanuy u
MCCJIEIOBAHMS DJIEMEHTAPHBIX
116 YACTHII. qDYHJIaMeHTaJ'IBHI:aIe bubmorexa OK

B3aUMOICHUCTBUSI. BapI/IOHBI, MC30HBI
" JICIITOHBI. HpeI[CTaBJIeHI/IC (O)

https://m.edsoo.ru/lac08a5b
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CranpaprtHoit moaenu. KBapk-
TJIIOOHHAsI MOJIEIb aJPOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas

bubnunorexa LIOK

17 sHeprust. EmuHcTBO (hmsmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 OTanbl pa3BUTHUS ACTPOHOMUU. bubnuorexa [JOK
3HaueHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3UKH
119 JU1s1 OOBSICHEHHUSI TIPUPOIBI bubmuoreka [{OK
KOCMHYECKUX 00BEKTOB. METOIbI https://m.eds00.ru/39c44028
ACTPOHOMHUYECKHUX MCCIICTOBAHMI
CoBpeMEHHbBIC OIITHYECKHE
120 TeneI::KonH PaaMOTEIECKOIIBI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHMS
Bup 38€3mH0T0 HeOa. Co3Be3aus,
121 SIpIilI/Ie 3B§3)II>I IUTAHETHI, UX ’ bubmmorexa [OK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHKEHUE
Conueunas cucrema. ComHIIe.
122 CoitHeYHast aKTUBHOCTb. I/ICHTO‘{HI/IK bubamorexa LOK
. https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE
123 XapakTepUCTUKHU. [lnarpamMmma bubmuoreka [IOK
"CHEeKTPaIbHBIN KIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bubmuoreka [{OK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BuyTpennee cTpoenue 3BE3 . bu6mmoreka [IOK
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CoBpeMeHHbIE NPECTABICHUS O
MIPOMCXOKICHUH W SBOJIIOIINH
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3

https://m.edso0.ru/d09da494

Muneynsiii [1yte — Hama I'anakTuxa.

126 Tuns! ranaktuk. Y€pHbIe ABIPHI B Bubmmorexa IOK
https://m.edsoo.ru/7cd10a0a

Aqpax rajJlakTuK
Bcenennas. Paciuupenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bonbimoro B3pbiBa. PenkToBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 MacmrabHas ctpykTypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobdieMbl bubnnorexa [JOK
ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO TOJISt
MOCTOSIHHBIX MAarHUTOB" MJIN

130 "UccmenoBaHue CBOUCTB bu6nmorexa LIOK
(deppoMarHeTHKOB" WK https://m.edsoo.ru/67361aef
"UccnenoBanue aeiicTBUS
MIOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuinsl AMiepa” win

131 "N3y4eHne 3aBUCUMOCTH CHJIBI bubmuoreka [JOK

AmMriepa OT cuJibl TOKa'" WU
"OnpeaeneHnre MarHUTHON
MHAYKIIMYA HAa OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9
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cuibl Amnepa”

DuU3nYeCcKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIEeHUS

132 ANIEKTPOMArHUTHOW UHYKIUH'" HITH https://m.edsoo.ru/c36658da
"Onpenenenre HHIYKIUH
BHUXPEBOI'0 MarHUTHOTO MOJIs"
DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue sBICHUS BuGmiorexa LIOK

133 CaMOMHAyKIH " uitk "COopKa https://m.edsoo.ru/b8fb6391
MOJIEH 3JIEKTPOMAarHUTHOTO
reHeparopa"
dusnueckuil NpakKTUKYM 10 TeMe

134 "N3mepenue nepuojia CBOOOIHbBIX Bu6mmoteka [JOK
KOJIcOAHH HUTSHOTO U MPY)KUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Du3nUeCcKul IPAKTUKYM I10 TEME Bubmiorexa [IOK

135 “Ipeobpasosanne sueprii & https://m.edsoo.ru/a28026bd
IpYXKUHHOM MasiTHUKE"
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes3 MOCIIEJ0BATENbHO Butmorexa 1IOK

136 COCAMHCHHBIE KOHACHCATOP, https://m.edso00.ru/89dc2d90
KaTyILIKY U pe3ucTop’ uin
"HUccnenoBanune paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME Bubmiorexa [IOK

137 "H3ytenie napameTpos 3BykoBOi https://m.edsoo.ru/b100661a
BOJTHBI"

138 ®u3nyecKkuil NPakTUKYM II0 TEME bubmuoteka [IOK
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139

140

141

142

143

"N3mepeHue nokasarens
MpEIOMIICHUA CTEeKIA" WIIN
"ITonyuenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U’
JUH3bI"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIlIeCTBa
(Ha mpuUMepe KUAKUX JIMH3)" WK
"U3mepenue GOKyCHOTO pacCTOSHUS
pacceuBarouX JUH3"

Ou3nyecKkuil MPakTUKYM IO TEME
"Habnronenue qudpakimm,
uHTEephEPEHITNU U TOJIIpU3aIUT
cBera"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Onpenenenye UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBE HCCIIEIOBaHUs
doroapdexra" nim "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA YEpE3
CBETOJIMO]T OT HaNpsKeHUs"
Pu3nUeCcKuil IPAKTUKYM I10 TEME

"HccnenoBaHue criekTpa
pa3peKEeHHOro0 aTOMapHOTO

https://m.edso0.ru/42569eal

bubnmoreka [IOK
https://m.edso0.ru/b879fb3f

bubmuoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6nmorexa LIOK
https://m.eds00.ru/63756¢47

bu6nmorexa LIOK
https://m.edsoo.ru/eb916f82

bu6nunorexa LIOK
https://m.edsoo.ru/ec651eb8
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BOJIOPO/Ia U U3MEPEHHUE NTOCTOSTHHOU
PunGepra"

144

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydenue
norjouieHus 0eTa-yacTHIl
aTrOMUHHEM"

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

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31H0T0 HEba
HEBOOPYKEHHBIM I'1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUIsl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro Motymmapus u
spkue 38€3b1" win "HabmroneHus B
teseckon JIyHbl, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIJieHuin"

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

146

O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Poib (pu3uku 1 actpoHOMUM
B DKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YEeJIOBEKA

bubmmoreka IIOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNe U cCUCTEMATU3ALMS
3HaHui. Ponb 1 MecTo pu3uku u
ACTPOHOMHH B COBPEMEHHOMU

bubmmoreka [IOK
https://m.edso0.ru/18f19f7c
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Hay4YHOU KapTHHE MHUpa

O00011eHrEe U cCUCTEMATU3 AL

3Hanuil. Pose ¢pusnueckoil Teopun B

(bopMHpOBaHUY TPEICTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubnunorexa LIOK

148 (u3rYECKOit KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00IIIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IPEJICTABICHHUI O IIPUPOJIC
149 O06o001IeHre U CUCTEeMaTH3aIs bubnuorexa [IOK
3Hanui o reMme "Knnemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AIUS bu6nmoreka LIOK
3Hanui o reMme "Knnemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHuii 1o reMe "JIuHamuka' https://m.edsoo.ru/2dfbafch
O06o00mIeHNEe U CHCTEMaTH3aITHs
152 3HaHI/II; no teme "Cratuka TEepnoro bubmmorexa LIOK
| https://m.edsoo.ru/3cca482e
Tena
O0o001mIeHNe U CHCTEMaTH3aITHS
153 3HaHI/IH”1i 1o TeMe "3aKOHBI ) bubmmorexa LTOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O06o0meHre U cucTeMaTH3aIus
3HaHUHU 1Mo TeMe "OCHOBBI bu6nmorexa LIOK
154 .
MOJICKYJISIPHO-KHHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O6o6uuleHI/Ie M CUCTEMATHU3AINS BuGmorexa OK
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.

TenmoBbie MaIuHbL"

https://m.edsoo.ru/c63f7¢c10
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O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUM 1O TeMme "ArperaTHble

bu6nmoreka [IOK

156
cocTosHus BemecTa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
0000
157 awasmii n0 rewe "mercrpuacoros BuGamotexa 10K
" P https://m.edsoo.ru/3bf0def9
oJe
0000
158 | anarari no rewe "Tloerommmstt BuGanotexa L1OK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
0000
159 3Ha(1)ml;e:: ieizlf'?sr; iHSZSJ?IjHHLIX bubmorexa LOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHUM 1o Teme "MaraurtHoe mnose" https://m.edsoo.ru/3b4c06ae
P I . 0000
161 c;ﬁgiﬁizp 2: 3Ha}(I)I/II;IH Eziee;e bubmmorexa OK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAs WHTYKIIHS
o | o e
ACTEMaTU3alus 3HAHUH 10 TEM
" https://m.eds00.ru/d6310bfd
"Mexannyeckue Kouebanus"
169 | cnerowmmttanon anma o none BuGaworexa 10K
: B g https://m.eds00.ru/5e2bb83d
DIeKTpOMarHuTHBIE KOJIeOaHus
PesepBHrlit ypok. O6001ICHHE U
164 CHCTEMAaTU3alMS 3HAHUH 110 TEME bubmuoreka [{OK

"MexaHU4YeCKHUE U
AJNIEKTPOMATrHUTHBIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHelil ypok. O6001ICHNE 1

bu6nunoreka LIOK

165 CHCTeMaTH3allys 3HAHUH 110 TeMe 1 https://m.eds0o.ru/52ad1603
"Ontuka"
PesepBHbIil ypok. O000IICHUE 1
166 CI/ICTI;MaTI/IS:II_:I/Iﬂ 3H&1H1/H7IIlI 110 TEME 1 bubmorexa HOK
https://m.edsoo.ru/5bec1c65
"OcHoBbel CTO"
PesepBHbIil ypok. O0001ICHHE U
167 CHCTEeMaTHU3alus 3HaHUM 110 TeMe 1 bubnunorexa LIOK
"KopmycKysipHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanu3m"
PesepBubiii ypok. O000IIEHHE 1
168 CI/ICTEMaTm:EH;I 3HaHI/II;IH 10 TEME 1 bubmmorexa [IOK
https://m.edsoo.ru/1f511654
"®du3uka aroma"
PesepBuslit ypok. O60011eHNE U
169 CHUCTEMAaTU3alMsI 3HAHUH 110 TEME 1 bu6nmoreka LIOK
"dwu3rka aTOMHOTO S7Ipa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PeseprHbIil ypok. O6001IeHNE 1
170 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HaHI/II7IIlI 10 TEME 1 bubmorexa HOK
https://m.edsoo.ru/2bffb94c
"JneMeHTh! acTpou3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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