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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE cpenHero oOmiero odpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUH U
TpeOOBaHMUI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MporpaMmel, npencraBieHHbIX B @PI'OC COO, a
TaKxe ¢ yuéroM ¢enepanabHOi paboueil mporpammsl BocnuTaHus u KoHnenuuu npenonaBaHusi yueOHOro mpeaMera
«Dusnka» B 00pa3oBaTedbHBIX oprannzanusax Poccuiickoii denepannu, peann3yromux 0OCHOBHBIE 00pa3oBaTebHbIE
IIPOTPAMMBI.

[lporpaMma 1o Qu3MKe ompenenseT o0sA3aTelbHOE NPEAMETHOE COACp)KaHHe, YCTaHABIMBACT
MOCJEIOBaTEIFHOCTh M3YYEHUS TeM M pas[elioB  y4eOHOro mpeamera ¢ y4€TOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4€OHOTO IPOLEcca, BO3PACTHBIX 0cOOeHHOCTEH oOyuatomuxcs. [IporpamMma no
¢usuke naét mpeicTaBiIeHHE O LEJSIX, COACpKaHMM, OOIIel cTpaTernd OOYYEeHHWsS, BOCIUTAHUS U Pa3BUTHUS
oOyJarommxcs cpefcTBaMu yaeOHoro npeamera «Puznka» Ha yriayOIEHHOM ypOBHE.

Wzyyenne kypca (GU3MKK YIIyONEHHOTO YpPOBHS TO3BOJISIET peajii30BaTh 3aJadd MpodeccCHOHaIbHOMI
OpUEHTALMY, HAIPaBJIEHO Ha CO3JaHUE YCIOBUHM Ui MpPOSBIEHMS CBOMX HHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH KaXKIBIM OOYYArOMIMMCS, KOTOpPhIE HEOOXOMWUMBI JJIsl MPOIODKEHUS 0Opa3oBaHUS B OpraHU3AIlMsIX
npodecCHOHANBEHOTO 00Pa30BaHUs M0 PA3NUYHBIM (QU3UKO-TEXHUYECKHUM U MHKCHEPHBIM CIIEHUATbHOCTSIM.

B mporpamme mo Qusuke ompenenstoTcsl IUIAaHUPYEMbIE Pe3yJbTaThl OCBOSHHS Kypca (DU3MKH Ha YPOBHE
cpemHero oOmero o0pa3oBaHUs: JTUYHOCTHBIE, METalpeAMETHbIE, TPeIMETHBIE (Ha yrioyOonéHHOM ypoBHe). HayuHo-
METOOJIOTUIECKOW OCHOBOM JJsl pa3pabOTKU TpeOOBaHMH K JHMYHOCTHBIM, METalpeIMETHBIM M TMPEIMETHBIM
pe3ymbTaTaM 00yYalomuXcs, OCBOHMBIIUX MporpamMmy To (M3WKEe Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yriyOJIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-ACATEIIbHOCTHBIH MOIXOI.

IIporpamma no ¢u3uKe BKIKYAET:

IUTaHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (QU3UKH Ha YIIyOJEHHOM YPOBHE, B TOM YHCIIE IIPEIMETHBIE PE3YIbTaThl
IO roJIaM O0YYCHUS;

coaepkanue yueOHoro npeaMera «Pu3uKay 1o rogam 00yueHHs.

®dusuka kak Hayka O HaumOosee OOIIMX 3aKOHAX NPUPOBI, BBICTYyIAs B KayecTBE Y4eOHOro NpeaMera B
IIIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIAX B CHUCTeMy 3HaHHHA 00 okpyxaromeMm mupe. LIKompHBIA Kypc (QU3UKH —
CHCTEMOOOPa3yIOIIUi AJsl €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB, NMOCKONbKY (HU3MUYECKHE 3aKOHBI JICKAT B
OCHOBE TIPOIIECCOB U SBJICHUH, N3ydaeMbIX XUMHel, Ononoruel, hpuznieckoii reorpadueit 1 aCTpOHOMHEH.

Hcnonp30BaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHWK ONPEAETHIIO XapakTep U OypHOe pa3BUTHE
pa3zHoOOpa3HBIX TEXHOJIOTHH B chepe SHEPreTHKH, TPAHCIIOPTA, OCBOSHUST KOCMOCA, TIOJTYUYEeHHUSI HOBBIX MaTEPUANIOB C
3aJJaHHBIMU CBoOiicTBamMH. M3ydeHue (U3UKHM BHOCHUT OCHOBHOH BKIan B ()OPMHPOBAaHHE €CTECTBEHHO-HAYYHOM
KapTHHBI MHpa oOydarouierocsi, B HOpMHUpOBaHWE YMEHUH NPUMEHSATh HayYHBIH METOJ MO3HAHUS IPU BBIOJIHEHUH
MU y9eOHBIX UCCIICTOBAHUN.

B ocHOBY Kypca ¢GHU3MKH HAa YpPOBHE CpEAHEro obuiero o0pa3oBaHMsS MOJOXKEH Psii UIeH, KOTOphIE MOXHO
paccMaTpuBaTh KaK MPUHIHIBI €r0 MTOCTPOEHUS.

Hnes nenocTHocTH. B COOTBETCTBHM C HEM KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3
BCEX Pa3lesioB (PU3HKHU, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hnes renepammsanuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca QU3MKH OOBbEIMHEH BOKPYT (U3UUECKUX TEOPHH.
Benymum B kypce siBisieTcs GOpMHpPOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepPHH, BEILIECTBE U IOJIE.
Hnes rymanutapusanuu. E€ peanusanus npeamnosaraeT UCHOJIb30BaHHE T'YMaHUTApHOIO MOTEHHUANA (PU3UIECKON
HAYKH, OCMBICIICHHE CBS3M pa3BUTHS (U3MKKM C pa3BUTHEM OOIECTBAa, a TaKKe C MHPOBO33PEHYECCKUMU,
HPaBCTBEHHBIMU M SKOJIOTHYECKHMHU MPOOJIEMaMH.

Hnest npuknagnoii HanpaBaeHHocTH. Kype ¢usnkn yriryOa€HHOTO YpOBHS MPEATONIAaraeT 3HaKOMCTBO C IIHPOKUM
KpYroM TEXHHYECKHX M TEXHOJIOTMYECKUX NMPHIIOKEHUN U3yUEeHHBIX TEOpUH U 3aK0HOB. [Ipu 3TOM paccMaTtpuBaroTcs
Ha YpOBHE OOIINX MPEACTABICHUH U COBPEMEHHbIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hnest s3xo10ru3anum peanmsyercs MoCpeACTBOM BBEACHHS JJIEMEHTOB COAEP)KaHMUs, MTOCBAIEHHBIX YKOJIOTHIECKIM
npodiaemMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHI, a Takxke 00CyXIeHHs MpodeM
PaIOHATBHOTO TPUPOAOTIOIB30BAHMS U IKOJIOTHIECKOIH 0€30MacHOCTH.

OcBoeHMe cojepkaHusi NporpaMMmbl 1O (U3MKE TMOCTPOSHO Ha TMPHHIMUIAX CHUCTEMHO-AEATEILHOCTHOTO
noaxona. Hns Qu3ukM peanmzanys 3TUX NPUHLMIIOB Oa3WpyeTcss Ha HCIOJNb30BAaHUHM CaMOCTOSTEIBHOTO
SKCIIEPUMEHTA KaK TIOCTOSHHO JIeHCTBYroIero ¢axkropa ydeOHoro mporecca. st yriryOiIéHHOTO ypOBHS — 3TO
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crcTeMa CaMOCTOSITEEHOTO YUYEHHYECKOTO HKCIEPUMEHTa, BKIIIOYAIONMEr0 (POHTANBHBIC YYCHUYECKUE OIBITHI TPU
W3yYeHHH HOBOTO Martepuaia, JabopaTtopHble paboThl U pabOThl MpakTHKyMa. [Ipu 9mom 603MOCHbL 08a cnocoba
peanusayuu uzuueckoeo npakmuxyma. B nepsom cnyuae npaxmuxym npogooumcs aubo 6 xouye 10 u 11 xnaccos,
aub0 nocne nepeoco u MopPo2o HOLY20OUll 8 KANCOOM U3 IMUX KIaccos. Bmopoil cnocob — amo unmezpayus pabom
NPAKmMuKyma 6 cucmemy 1a00pamopHuix pabom, Komopule Rposoosimcs 8 npoyecce usyuenus pazoena (memwt). llpu
IMOM NOO pabomamu NPAKMUKyMAa HOHUMAEMCs CAMOCHOSMENbHOE UCCIe008aHUe, KOMOopoe HPOBOOUMCsL NO
PYKOBOOCMBY CEEPHYMO020, 0000UEHHO20 8U0A O3 NOWAL080U UHCMPYKYUL.

B npoepamme no usuxe cucmema yuenuueckozo IKCnepumeHma, naOOPAMOPHLIX padbom U NPAKMUKYMA
npedcmasieHa eOuHviM nepeuHeMm. Bwibop memamuxu Ond 9Mux 6UO08 YHeHUUeCKUX HPaKmuueckux pabom
0CYUecmenaemcs Y4acmuuKam 00paz08amenbHoco npoyecca Ucxoos u3 0cobeHnocmell noypouHo20 NIaHUpOBAHUs
u ocHawjenusa xabunema ¢usuxu. Ilpu smom obecneyusaemcs oseiadeHue oOYYAIOWUMUCA YMEHUAMU NPOBOOUMb
npsmble U KOCGEHHble UMePeHUs, UCCIe008aHUsl 3A6UCUMOCTeEN PUIUYECKUX GeIUYUH U NOCHAHOBKY ONbIMOE NO
npogepKe NPeodloHCEeHHbIX 2UNOme3.

bonvuoe snumanue yoensiemces peutenuro pacuémuvix u KawecmeenHvix 3aday. Ilpu smom 01 pacuémuuix 3a0ay
NPUOPUMEMOM SIGNAIOMCA 3a0a4y C S6HO 3A0AHHOU U HESI8HO 3A0AHHOU QUUYECKOU MOOenblo, NO360AAI0WUe
NPUMEHMb U3YHEeHHble 3AKOHbL U 3AKOHOMEPHOCMU KAK U3 00HO20 pazdeia Kypcd, maK u uHmezpupysi RpuMeHeHue
SBHAHULL U3  PA3HLIX  pazoenos. Jlig  KaAueCmEeHHbIX  3a0ay¥  NPUOPUMEMOM  SGISIOMCS  3A0aHUsL  HA
00vsCHeHUe/NPeOCKA3aHUue NPOMEeKanusl U3UYeCKUx A61eHUll U NPOYecco8 8 OKPYIIcarowell HCUsHu, mpedyowue
6b100pa pusureckoll Modenu s CUMyayuu NPAKMUKO-OPUSHMUPOBAHHO20 XapaKmepd.

B coomeemcmesuu ¢ mpebosanusimu @IOC COO k mamepuaibHO-MEXHUYECKOMY 0Decneyenuio yuebHo2o npoyecca
Kypc usuxu yenyOiéHHO20 YPOBHSA HA YPOBHE CpedHe20 00uje2o 00pa308aHust OONNHCEH U3VHAMbCA 8 YCI0BUAX
npeomemuozo Kabunema. B xabuneme ¢husuxu 0omicHo Obimb HeobXooumoe nabopamoproe 000pyodosanue OJis
BLINONHEHUSL VKA3AHHBIX 6 Npocpamme No Qusuke YYeHUUeCKUxX Onvimosg, aabopamopuvix pabom u pabom
NPAKMUKymMa, a maxice 0emMoHCmMpayuorHoe 060pyo0osanue.

Jlemoncmpayuonnoe 0bopyoosanue hopmupyemcs 6 COOMEEmMCcmaul ¢ NPUHYUNOM MUHUMATLHOU 00CMAMOYHOCMU 1
obecrevynBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe Mo (U3UKE KITFOUECBBIX JCMOHCTPAIUNA I UCCIICTOBAHUS
M3y4aeMbIX SIBJICHHH U MPOIECCOB, SMITUPUUYCCKHUX U (YHAAMEHTATIBHBIX 3aKOHOB, UX TEXHHYCCKUX MPHUMEHCHUH.
JlabGoparopHoe 00OpyJOBaHHE JIi YUYEHUYECKMX MPAKTHUSCKUX padoT (OpMUPYETCS B BHUJAEC TEMaTHUYCCKHUX
KOMILICKTOB M O0ECIEUnBAeTCsS B Pacyére OJHOIO KOMIUICKTA Ha JBYX oOydJaromuxcs. TeMaTHueckre KOMIUICKTHI
nabopatopHoro 00OpYJIOBaHMs JIOJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJNB30BAHWU AHAJIOTOBBIX H
TUPPOBBIX TPUOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPUTEIILHBIX CUCTEM B BHJIE TUPPOBBIX JTA00PATOPHIA.
OCHOBHBIMH LeJIAMH H3Y4eHHA QU3NKH B 001eM 00pa30BaHUH SIBJISIIOTCS:

(dbopMHpoBaHHE WHTEpeca M CTPEMJICHUS OOYYaIONIMXCS K HAYyYHOMY HW3YyYSHHIO TPHPOJbI, pPa3BUTHE WX
WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CITOCOOHOCTEIH;

pasBUTHE TPEJCTABICHUHA O HAYYHOM METOJie TMO3HaHUs U (HOPMHUPOBAHUE HCCIIEOBATEILCKOTO OTHOIICHHUS K
OKPY>KAOIIUM SIBIICHUSIM;

(hopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3yYeHUs OCHOB CTPOCHHS MaTEpUU U (YHIaMEHTATIbHBIX
3aKOHOB (DU3MKH;

(dbopMupoBaHUe yMEHUH 00BSICHATH SBJICHUS C UCIONIBb30BaHHEM (PU3MUSCKUX 3HAHUI U HAYUHBIX JJOKA3aTENILCTB;
(hopMupOBaHUE MPEACTABICHUN O PO (DU3HUKU JIJIS pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEACTABICHUH O BO3MOXKHBIX chepax Oyayliel npodheCCHOHAIBHOM IEATSIbHOCTH, CBA3aHHBIX ¢ (DU3MKOMH,
MOATOTOBKA K JaNIbHEHIIeMy 00yUeHHUIO B 3TOM HAITPaBIICHUH.

JlocTmkeHne 3THX Ieiell obecrieunBaeTcsl peleHneM CIIeyIoNMX 3a/ad B Mpolecce M3ydeHHs kypca (u3nku Ha
YpOBHE CpeaHero 00Iero o0pa3oBaHUs:

MPUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, SJCKTPOTUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PHU3HKH;

(hopMUpOBaHUE YMEHUH NMPUMEHSATh TEOPETUUYECCKHUE 3HAHUS I OObICHEHUS (PM3UYECKUX SBICHHUN B IPUPOJIE U IS
MPUHSATHS IPAKTHYCCKUX PELICHUH B MOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCO0OB pEIleHHsT Pa3InIHbIX 33124 C SBHO 33IaHHON (DU3MYECKO MOJIeNbIo, 3a/1a4, MO[Pa3yMeBatOIIIX
CaMOCTOSITEIbHOE CO3/1aHie (PU3UUECKON MOJENH, aAeKBaTHON YCIIOBHSM 3a7add, B TOM YHUCIIE 33/1a4 WHXXEHEPHOTO
XapakTepa;



MOHMMaHue (PU3MUECKUX OCHOB M NMPUHITUTIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX
BJIMSIHUSL HA OKPYKAIOIIYIO CPEY;

OBIIQJICHHEC METOJ]AMH CaMOCTOSTENILHOTO TUIAHUPOBAHUS W TPOBEICHHS (PU3MUECKUX SKCIEPUMEHTOB, aHAllu3a U
WHTEpIIpeTalny HHPOPMAIINH, OTIPEIEIICHHUS JOCTOBEPHOCTH MOTyYeHHOTO Pe3ysIbTaTa;

CO3JIaHHE YCIOBHM IJIsl pa3BUTHSI YMEHHUI TIPOEKTHO-UCCIIEIOBATENbCKOM, TBOPUECKOH NIESITEIbHOCTH;

pa3BuTHE HHTEpeca K chepaM podecCHOHATBHON AeATEIBPHOCTH, CBI3aHHON ¢ (DH3HKOM.

B cootserctBun ¢ tpedoBanusivu @I'OC COO yrnyOnéHHBIN ypoBeHb U3ydeHUsl yueOHoro npeamera «Dusmnka» Ha
YPOBHE CPEAHETo 00IIero o0pa3oBaHus BhIOMpaeTcs 00ydYarOUUMUCS, IAHUPYIOIUMU TPOI0JDKEHIE 00pa3oBaHMUs
T10 CHEITHATBHOCTSM (PU3UKO-TEXHUICCKOTO TIPOGHIIS.

Ha u3yuenue ¢usuku (yriayOnéHHBINH ypoBEeHB) HAa YPOBHE CpeAHEro oodmero oopasoBanus orBoautcs 340 yacos: B 10
kiacce — 170 gacos (5 gacoB B Hezenm0), B 11 kimacce — 170 gacos (5 4acoB B HEACIIO).



COJAEPKAHUE OBYYEHUS

10 KITIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHUS IPUPOABI.

Odu3uka — pyHmaMeHTaNbHAs HayKa O mpupoje. Haydnsrii MeToq Mmo3HAHWS M METOIBI MCCIIeIOBaHMS (U3NIECKIX
SIBJIEHUU.

OKCIIepUMEHT U TeOpHs B Tporiecce O3HaHUA pupoasl. Habmrogenne u 9KCIiepruMeHT B (pU3UKe.

Crioco0bl M3MepeHus: (PU3NUSCKUX BEIUYMH (aHAJIOTOBBIC U MU(POBBIE M3MEPUTEIbHBIC MPUOOPHI, KOMIBIOTCPHBIC
JATYMKOBBIE CHUCTEMBI).

[TorpenmHocTr M3MepeHnH HU3NIECKUX BETUINH (a0COMIOTHASI I OTHOCHTEIbHAS).

MonenupoBanue (U3NYECKUX SBJICHUH M TPOIECCOB (MaTepHaabHas TOUYKa, aOCOJIOTHO TBEPIOE TENO, WjacalbHas
KUIKOCTh, WICANBbHBIA Ta3, TOYSHYHBIA 3apsnd). l'umoreza. du3mveckuii 3aKOH, TPAHHUIBI €T0 MPUMEHHUMOCTH.
dusnyeckas Teopusl.

Ponp u Mecto ¢u3uku B (popMHpPOBaHMM COBPEMEHHOW HAyYHOW KAapTHHBI MHUpa, B MPAKTHUECKOH JCATCIBHOCTH
JIOJIEH.

Yuenuueckuit s3xkcnepumenm, nabopamopnuvie pabomol, npaxmuxym.

1. H3mepenue CHiIbl TOKa M HANpsDKEHHS B LEMH IOCTOSHHOTO TOKA IPH TIOMOIIM AHAJOTOBBIX W IH(POBBIX
U3MEPHUTENBHBIX TIPHOOPOB.

2. 3mnakoMcTBO ¢ 1HdpoBoii maboparopueit mo ¢usuke. IIpumepsl nzmepeHns GU3NIECKUX BETMYUH MPH TTOMOIIU
KOMITBIOTEPHBIX JTATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemartuka.

Mexanunueckoe aBmkenne. OTHOCUTENBLHOCTh MEXAHUYECKOT0 ABIDKeHUsI. CucTeMa OTCUéTa.

[Ipsimast 1 oOpaTHas 3a7a9u MEXaHUKH.

Pannyc-BexkTop MaTepuanbHON TOUKH, €0 MPOEKLMU Ha OCU CUCTEMBI KOOpAHHAT. Tpaekropus.

[lepememenne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAas CKOPOCTh) W YCKOPEHHE MAaTepUaTbHON TOYKH, WX
MPOEKUUHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHNE EPEMEILICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U
ITyTH MaTepUANBHON TOYKH OT BpEMEHH U UX T'pavKH.

CBo0ojiHOE TMajeHHe. Y CKOpEeHHE CBOOOJHOTO majeHus. JIBH)keHue Tena, OPOIICHHOTO IOJ YIJIOM K TOPHU30HTY.
3aBUCUMOCTh KOOP/IUHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHOM TOUYKU OT BPEMEHHU U UX rpaduKu.

KpuBonuneitHoe nBwxeHue. JIBHKEHHE MaTepUaIbHOM TOYKM MO OKPY>KHOCTU. YTJOBasih M JIMHEWHAas CKOPOCTb.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTebHOE (HOPMAIBbHOE), KacaTelIbHOE (TaHT'CHIIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTepUaJbHON TOUKH.

TexHu4ecKue yCTpOUCTBA U TEXHOIOTUUECKUE MPOIIECCHI: CIIUIOMETD, IBIKCHUE CHAPSIOB, IIEMHEIE, IECTEPEHIATRIC
Y peMEHHBIC Tiepeiaun, CKOPOCTHBIC JIN(MTHI.

Jemoncmpayuu.

Mopenb cucTeMBI OTCUETA, WILTIOCTPANIA KHHEMATHIECKIX XapaKTePUCTHK JIBIKEHUS.

Crioco0bI UCCIIeI0BaHUS IBHKEHUM.

NnnrocTpauust npeaenbHOro nepexoaa U U3MEpeHre MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanne IBUKEHUH C HCIIOIH30BAHUEM MEXaHU3MOB.

[Tapenue Ten B BO3AyX€e U B pa3pe:KEHHOM MPOCTPAHCTBE.

Hab6mronenune nBrwkeHus Teaa, OPOIIEHHOTO 0] YTJIOM K TOPU30HTY W TOPU30HTAIBHO.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

[IpeoOpaszoBaHue yrioBoi CKOPOCTU B PEIYKTOPE.

CpaBHEHHE ITyTeH, TPACKTOPHA, CKOPOCTEH IBMKEHUS OJTHOTO M TOTO e Tella B Pa3HBIX CUCTEMaX OTCUETA.
Yuenuueckuit sxcnepumenm, nabopamopnusie padomol, NpAKMUKYM.

3. H3yuenue HepaBHOMEPHOI'O JBMKEHUS C LIEIBIO ONPEISIICHNsI MTHOBEHHON CKOPOCTH.

4. H3mepeHue yCKOPEHUS MPH MPSIMOIHHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIIOHHOM TUIOCKOCTH.

5. HccrenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBHYKCHUU.

6. H3mepeHue ycKOopeHHS CBOOOIHOTO MaJieHHs (PEKOMEHI0BaHO HCITOJIb30BaHue U(POBOH 1abopaTopun).



7. W3yueHue IBWKEHHUS Teja, OPOIICHHOTO TOPHU3OHTAIBHO. [IpoBepka THIOTE3Bl O MPSIMOU MPOTOPITHOHAIBEHOM
3aBUCUMOCTH MEXY JaJbHOCTHIO MOJETA U HAYAIBHOU CKOPOCTHIO Tela.

N3yuenue nBmxeHHs Tela M0 OKPY>KHOCTH C MIOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TIEpHo/ia 00paIleHnss KOHUMYECKOTO MasiTHAKA OT €ro ITapaMeTpOB.

© o

Tema 2. lunamuxa.

IlepBriii 3akoH HeroToHa. HMHepiumaibHble cUCTeMbl oTcuéra. I[lpuHUMN  OTHOCHUTENBLHOCTH [ anmumed.
Heunnepuunanbheie cucteMbl 0TcUéTa (ONpeiesieHre, IPUMEpHI).

Macca tena. Cuna. [IpyHIMD cyneprno3uiy Cuil.

Bropoii 3akon HproToHa /151 MaTepuaibHOM TOUKH.

Tpernii 3axkoH HeroTOHa [1s1 MaTEpUaIbHBIX TOYEK.

3aK0H BCEMHUPHOTO TSATOTEHUS. DKBUBAJICHTHOCTD TPAaBUTAIIHOHHONW M HHEPTHOM MacChI.

Cuna TspkecTH. 3aBHCUMOCTb YCKOpPEHHs CBOOOIHOTO MaAEHHUs OT BBICOTHI HAJ MOBEPXHOCTBIO IUIAHETHl U OT
reorpaduyeckoii mmpoThl. [BikeHHEe HEOECHBIX TENl M WX CIYyTHUKOB. 3akoHbl Kermiepa. IlepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec Tena. Bec tena, IBiKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHS CKONBKEHUS W cwmia TpeHus nokos. Koapdumment tpenums. Cuma
COIMPOTHUBJICHHUA NIPU ABUKCHHUU TECJIa B )KUJAKOCTH WUJIU ra3e, €€ 3aBUCHUMOCTD OT CKOpPOCTHU OTHOCUTECIILHOI'O ABUKCHUA.
Hasnenue. 'mapoctatuueckoe napieHue. Cuna ApxuMena.

TexHuueckue ycTpoUCTBa U TEXHOJIOTUYECKUE IPOLECCHI: MOAIIMITHUKY, IBKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu.

HaGmonenne nrkeHNs TENl B MHEPITUAIBHBIX M HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

[IpyuHUIMI OTHOCUTENBHOCTH.

Kauenne ABYX HWIMHAPOB WJIM IIaApOB pa3H0171 MacCCbl ¢ OAVMHAKOBBIM YCKOPEHUEM OTHOCUTCIIBHO HGHHCpHHaﬂbHOﬁ
CHCTEMBI OTCYETA.

CpaBHeHME pPaBHOJACUCTBYIONIEH MPUIOKEHHBIX K TeIy CHJ C IPOM3BEIECHHEM MAacChl Tejla Ha €ro yCKOpeHHE B
MHEPLUUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOICUCTBUS TE.

M3MepeHne macc 1o B3auMO/ICHCTBHUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOIbEME U NaJCHUU.

LeHTpoOeKHBIC MEXaHNU3MBI.

CpaBHEHHUE CUJI TPEHUS MTOKOSI, KAUCHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padbomoi, npAKMUKyMm.

10. U3zmepeHue paBHOAEHCTBYIOIIEH CHII IPU IBMXKEHUH OpyCcKa MO HAKJIOHHOW IIOCKOCTH.

11. IIpoBepka TUMOTE3bl O HE3aBHUCUMOCTH BPEMEHM ABIKEHHs OpyCKa 0 HAKJIOHHOW IUIOCKOCTH Ha 3aJaHHOE
pacCTOsIHUE OT €TO MACCHI.

12. UccrnenoBanue 3aBUCHMOCTH CHJI YIOPYrOCTH, BO3HHMKAIOLUIMX B IPY)KUHE W PE3UHOBOM o00pasle, OT HX
nedopMarum.

13. UzyueHne ABHIKEHUSI CHCTEMEBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIErKuid OJIOK.

14. Usmepenue koddduiimeHTa TpeHus 10 BeTMUNHE yrII0BOro kodddunmenta 3apucumoctu FTp(N).

15. UccnenoBanue ABMXEHUS OpycKa 110 HAKIOHHOM IJIOCKOCTH C TIEPEMEHHBIM K03(hpHULIeHTOM TpeHHS.

16. UzyueHue ABMKEHUS TPy3a HA BATY C TPEHHUEM.

Tema 3. CTaTuka TBEPAOro TeJa.

AbGcomoTHO TBEpmoe Teno. IlocrymarenbHOoe W BpallaTelIbHOE JBHXKEHHME TBEPAOro Teiia. MOMEHT CHIIBI
OTHOCHTEJBHO ocH BpameHus. [1neqo cuibl. CrioskeHne cuil, MPHIIOKEHHBIX K TBEpAOMY Teury. LleHTp TshkecTu Tena.
VYcnoBus paBHOBecHs TBEPIOTO Tena.

YcTolurBoe, HEYCTOWYMBOE, 0€3pa3IMuHOE PaBHOBECHE.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: KPOHUITEHH, CTPOUTEIBHBIM KpaH, peleTyarbie
KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.



Busl paBHOBeCHS.
Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padbomoi, npaKmuxym.

17. UccnenoBanue yCIOBHHA PaBHOBECHS TBEPIOTO TN, MMEIOIIETO OCh BPAIIICHHUS.
18. KoHcTpyupoBaHue KPOHIITEHHOB M pacy€T CHIT YIPYTOCTH.
19. M3yuyeHue yCTORYMBOCTH TBEPAOTO TEJa, UMEIONIETO IIOIAlb OTOPHI.

Tema 4. 3akoHBI COXpaHeHHs B MEXaHHUKE.

Nmmynbc MatepuanbHOM TOYKHM, CHUCTEMBI MaTEpHUANbHBIX ToueK. LIeHTp Macc CHUCTeMBbl MaTEpHUANbHBIX TOYEK.
Teopema o IBIWKEHUH LIEHTPa Macc.

Nmmynbc cuibl 1 I3MEHEHNE UMITYJIbCa Tela.

3aKOH COXpaHECHUs UMITYJIbCa.

PeakTuBHOE BHKEHHE.

MowmeHT umnyisca MaTepuainbHoil Touky. [Ipencrapnenue o CoXxpaHEHHU MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX TOJISX.
PaGora cumel Ha MalTloM 1 Ha KOHEYHOM TiepemerieHun. [ padndeckoe npeacTapneHre padbOTHl CHIIBL.

MOoOIHOCTh CUJIBL

Kunernueckast SHEprus MaTepuaabHON TOYKH. TeopemMa 00 N3MEHEHUU KUHETUYECKOW SHEPTUU MaTePUATLHOW TOYKH.
[loreHumanpHbple W HeNOTeHNHadbHBIE CWiIbl. lloTeHrnmansHas »Heprus. [loTeHnmanpHAs DSHEPrUs YIPYyTo
nehopMUpOBaHHON NpYyXUHBL. [loTeHIIMaNbHAS SHEPTHsI TEIa B OAHOPOIHOM I'paBUTAIIMOHHOM Tojie. [ToTeHnmatpHast
SHEPrus Tejla B TPABUTALIMOHHOM TIOJIE OJHOPOJHOTO Iapa (BHYTpPH M BHE miapa). Bropas kocMmuueckas CKOPOCTb.
Tpetbs kKocMUYECKast CKOPOCTb.

CBsi3b pabOTHl HEMOTCHUIUAIBHBIX CHJ C M3MCHCHHEM MCEXAHMYECKOW 3HEPTUM CHUCTEMBI Tel. 3aKOH COXPaHCHUS
MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHUS.

YpaBuenue bepHyan s uaeanbHON )KUIKOCTU KaK CIICCTBUE 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
TexHndyeckne yCTpOHCTBa M TEXHOJIOTHYECKHE TIPOIIECCHI: IBIDKEHUE PAaKeT, BOAOMET, KOEP, IPYKUHHBINA IMACTOJIET,
TUPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aK0H COXpaHEHWS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

N3mepeHrie MOIIIHOCTH CHITBI.

W3MeHeHune 3HEpruu Tejia MPU COBEPIICHUH PabOThI.

B3anmabie npeBpaleHusi KWHETHYECKON W MMOTEHIIMANBHON SHEPTUi TP JEHCTBUM Ha TENO CHUJIBI TSHKECTH U CHUTBI
YOPYTOCTH.

CoxpaHeHne dHEepPruu Mpu CBOOOTHOM TaCHUH.

Yuenuueckuii 3xkcnepumenm, nabopamopHuvie padomol, NPAKMUKYM.

20. M3mepenune uMITysibca Tea Mo TOPMO3HOMY Y TH.

21. V3aMepeHue CUIIbI TATH, CKOPOCTH MOJICITH JIEKTPOMOOUIS M MOIIIHOCTH CHIJIbI TSTH.

22. CpaBHEeHHE U3MEHEHUS UMITYJIbCA Tela C UMITYyJTCOM CHUIIBL.

23. HccrienoBanne COXpaHSHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBHH.

24. VIaMepeHre KUHETHYECKOH SHEPTUU Tejla 10 TOPMO3HOMY ITyTH.

25. CpaBHEeHHE U3MEHEHHSI NOTCHIUAIBHOW SHEPTUH NPY>KUHBI ¢ padOTON CHIIBI TPEHUSI.
26. OmpeneneHre padOTh CHIIBI TPEHUS IPH JBIKEHUN Tejla 10 HAKJIOHHOM TIOCKOCTH.

Paspes 3. MoJiekyisipHast pu3NKa H TEPMOIHMHAMHUKA.

Tema 1. OCHOBBI M0OJIEKYJISIPHO-KHHETHYECKOI TeOpHH.

OCHOBHBIE TOJIOXKEHUST MOJIEKYIsIpHO-KuHeTHYeckod Teopun (MKT), ux ombeitHoe oOocHOBanue. Juddysus.
BpoyHoBckoe nBmxeHue. XapakTep IBHKEHHA M B3aMMOACWCTBUS YacTUI BemlecTBa. MOAENN CTPOEHHUs Ta3oB,
KUIKOCTEH W TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEMISCTBA HAa OCHOBE 3THUX MOJeieil. Macca M pa3Mephbl MOJICKYIT
(aromoB). KonmuectBo Bemectsa. [loctosanas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u criocoOsl e€ n3mepenus. llkana Temnepatyp Llenbcus.

MO}ICHB nJacaJbHOTO Trasa B MOHGKy.IIS[pHO-KPIHCTH‘ICCKOﬁ TECOpHU: YaCTULIbl Ta3a JABWXYTCA XaOTHYCCKHU U HE
B3aMMOZAEHUCTBYIOT JIpYT C APYTOM.



l"azoBeic 3akoHBI. YpaBHeHHEe MenneneeBa—Kimaneipona. AGcomoTHas Temneparypa (mmkana remmnepatyp Kenspuna).
3akon JlanproHa. M3ompormecchl B HCAIbHOM Ta3e C IMOCTOSHHBIM KOJIHYECTBOM BellecTBa. | paduueckoe
MpeICTaBIeHNE U30TMPOIIECCOB: U30TEpMa, H30X0pa, n306apa.

CBsi3p MEXIy IAaBICHWEM W CpPeIHEW KWHETHYECKOW YHEPTHeH IMOCTYHAaTEeIFHOTO TEIIOBOTO JBIKEHHS MOJEKYI
HJCabHOTO Ta3a (OCHOBHOE yPaBHEHUE MOJICKYIISIPHO-KMHETUYCCKON TEOPHUU UICaTIbHOTO Ta3a).

Cs3p  aOCONIOTHOM — TeMIepaTypbl TEPMOAMHAMHUYECKOW CHCTEMBI CO CpelHed KHHETHYEeCKOH JHeprueu
MOCTYNATEIBHOTO TEILUIOBOTO JBMKEHUS €€ 4acTuIl.

TexHUYECKUE YCTPOMCTBA M TEXHOJIOTHUECKUE MPOIIECChI: TEPMOMETP, OapOMETP, MOTYICHUE HAHOMATEPUAIIOB.
Hemoncmpayuu.

Mopenu IBUKECHUS YaCTHUI] BEIIECTBA.

Monens GpOYHOBCKOTO JIBUKECHHS.

Buneoponuk ¢ 3aMChI0 peallbHOTO OPOYHOBCKOTO JIBUKCHHSL.

Huddysus xunkocrei.

Mopens onbita [IITepHa.

[IputsokeHUe MOJEKYII.

Monenu KpUCTAJUTMYECKUX PEIIETOK.

HaGmonenne n nccnegoBanue H30MPOIECCOB.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, npaKmMuKym.

27. ViccnenoBanue mpoiiecca yCTAHOBJICHUS TEIIOBOTO PABHOBECHUS MPH TEIIOOOMEHE MEXy ropsiuei M XOJIOTHON
BOJIOM.

28. M3zyueHue M30TEpMHUYECKOTO Tpoliecca (PEKOMEHI0BaHO UCIIOIb30BaHUe U(POBOI 1ab0paTopun).

29. Mzyuenue H30XOpPHOTO TpoIiecca.

30. Mzyuenue u300apHOTO mporecca.

31. IIpoBepka ypaBHEHHUS COCTOSIHUSI.

Tema 2. Tepmoannamuka. TenoBbie MallIUHBI.

Tepmonunamuueckast (TZl) cuctema. 3amanue BHEMIHUX YCIOBHUHM IJIsi TEPMOIMHAMHYECKON crucTeMbl. BHemnue u
BHYTpPEHHHE mapameTpbl. [lapaMeTppl TEpPMOAMHAMUYECKON CHCTEMBl KakK CpEIHHE 3HAYEHUS BEJIUYHH,
OTIHCHIBAIOIINX €€ COCTOSIHNE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TepmonmHamuku. CaMONpOHM3BOJIbHAS pellakcalys TePMOJUHAMHYECKON CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mopens wuaeanpbHOTO Ta3a B TEPMOJWHAMUKE — CHCTEMa YypaBHEHUU: ypaBHeHue MenzaeneeBa—Kianelipona u
BBIpDQXKCHHUE MAJI1 BHYTPEHHEH SHEpPruu. YCIOBUS NPUMEHHUMOCTH 3TOM MOJEIU: HU3Kasg KOHIEHTpAalMs YacTHll,
BBICOKHE TEMIIepaTyphsl. BeipakeHue 1151 BHyTpEeHHEH 3HEPTruU OJHOATOMHOTO WJealIbHOTO Tra3a.

KBasucrarnyeckue u HeCTaTUYECKHE MTPOLECCHI.

OnemenTapHas paboTa B TepMoanHaAMUKe. Brraucienue paboTsl 1o rpaduKy mnporecca Ha pV-auarpamme.
Tennonepenaya kak crnoco0 HW3MEHEHHs] BHYTPEHHEH JHEPrUM TEPMOAMHAMHYECKONW CHUCTEMBI 0€3 COBEpILECHHS
paboTel. KOHBEKIHS, TEIUIONPOBOTHOCTD, U3ITyIYCHHUE.

KonugectBo TermoTel. TemmoéMKocTs Tena. YaenbHas U MOJISIpHAS TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa.
VYenbHas TEIIOTa CropaHus ToruiMBa. Pacuér kommvecTBa TETOTHI NpU Terionepenaue. [loHsTne 06 aguadatHOM
poLECce.

[lepBriii 3aKkoH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KomudecTBo TemmoTel W paboTa Kak Mepbl W3MEHEHHS
BHYTPEHHEW SHEPTHH TEPMOANHAMUYIECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM [UIS pPAaBHOBECHBIX IIPOLIECCOB: YEpeE3 3aJaHHOE pPaBHOBECHOE COCTOSHHE
TEPMOJIMHAMUYIECKOH CUCTEMBI TIPOXOJIMT €NMHCTBEHHAS ainadaTa. AOGCOMIOTHAS TeMIlepaTypa.

Bropoii 3akoH TepMOAMHAMHMKH MJIs HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXHO IepelaTh TEIJIoTy OT Oojee
XOJIOJTHOTO TeJia K Oosiee HarpeTomy 0e3 kommencaiuu (Knaysuyc). HeoOparuMocTh IpUPOIHBIX TPOLIECCOB.
[Ipunnune! nefictus TerioBbix MamuH. KITI.

Makcumansnoe 3nauenue KII/. Tuxn Kapho.

DKOJIOTHYECKHE aCTIEKTHI UCTIOJF30BAHMSI TEIUIOBBIX ABUTaTeNei. TemtoBoe 3arpsa3HeHIE OKPYIKAIOIIECH CPEIbI.
TexHnyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  XOJIOAMIBHHUK, KOHIWIMOHED, JU3EIbHBIA H
KapOIOpaToOpHBIN JIBUTATENN, MapoBas TypOWHA, TONyYeHHE CBEPXHU3KHX TEMIIEpaTyp, YTHIM3AIHUS «TEILIOBBIX)
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OTXOJOB C HCIOJIL30BAHUEM TEIUIOBOTO HACOCa, YTWIM3AIUs OHOOPTaHWMYECKOTO TOIUIMBA IS BBIPAOOTKH
«TETLTOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TeMriepatypsl pu aguadaTHIeCKOM pacIIipeHHH.

Bosnymsoe orauso.

CpaBHeHHE yIeIbHBIX TEIUIOEMKOCTEH BEIIIECTB.

Crioco0bl U3MEHCHHS BHYTPEHHEH SHEPTHHU.

Hccnenoanue agnabaTHOTO mpoiiecca.

KomnbroTepHble MOJIENN TEIJIOBLIX IBUTaTENCH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomsl, nPAKMUKYM.

32. M3mepeHue yaeabHOM TEMOEMKOCTH.

33. HccnenoBanue npoiiecca OCThIBAHHS BEICCTBA.

34. WccnenoBanue aquabaTHOTO MpoLecca.

35. M3ydenue B3aMMOCBS3H PHEPTUU MEKMOIICKYIISIPHOTO B3aUMOICHCTBHS U TEMIIEPaTyphl KUTICHUS JKUIKOCTEH.

Tema 3. ArperatHbie cocTOsIHUS BellecTBa. Ma30BbIe Mepexoabl.

[Tapoobpa3zoBanue n KoHAEHCaUMs. McnapeHue u kuneHue. Y esibHast TeIoTa napooopa3oBaHusl.

HaCI)IHleHHBIC 1 HCHACBIIICHHLIC IIaphI. KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U AaBJICHUA HACBIONICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTDL OT 00BEMa HaCBIIICHHOT'O I1apa. 3aBHCUMOCTH TEMICPATYPbI KUIICHUA OT JaBJICHUSA
B )KHJKOCTH.

BrnaxxHocTh Bo3ayxa. AGCONIOTHAS ¥ OTHOCUTENBHAS BIAXKHOCTB.

TBépmoe Ttemo. Kpucrammmueckne u amopdrble Tenma. AHH3OTPONHUS CBOMCTB KpucTauioB. llmaBnenwe wu
KpUCTaIM3auus. Y AeabHas TeroTa miasiaeHus. Cyoaumarus.

Hedopmarmu TBEpAOTO Tena. PacTsokenne u cxxarue. Caur. Moayns FOura. [Ipenen ynpyrux aedopmarimid.
TemoBoe pacmmpenne XUAKOCTEH U TBEPIBIX Tel, 00BEMHOE W JTUHEHHOE paciIipeHue. AHTapMOHU3M TETUTOBBIX
KoJieOaHUI YaCTHII BEIIECTBA KaK NMPUUYMHA TEIJIOBOTO PACIIUPEHUS Tl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue >HEPTUN B (Da30BBIX MEPEX0Oaax.

YpaBHeHre TermIoBoro daganca.

INoBepxHocTHOE HaTshkeHUe. KoddhduimeHT moBepXHOCTHOTO HaTsbKeHHs. KanwiuisipHbele seieHus. JlaBieHue mon
HCKPUBIEHHONW NOBEPXHOCTHIO XHUAKOCTH. Dopmyna Jlamnaca.

Texanueckue yCTpOﬁCTBa 1 TCXHOJIOTUYECKHUE NPOUECCHI: ) KUIKNUEC KPHUCTAJLUIbI, COBPEMCHHBLIC MaTCPUAJIbI.
Hemoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HACHITIICHHBIX TTAPOB.

Kunenwne. Kunenne npu NoHMKEHHOM JaBJICHHU.

I/I3MepeHI/Ie CHUJIbI ITIOBEPXHOCTHOT'O HATAXKCHUS.

OMnBITE ¢ MBUIBbHBIMU TUIEHKAMHU.

CmauuBaHue.

KaHI/IHHHpHBIe SIBJICHUSL.

Mojen HEHbIOTOHOBCKOM XKHUAKOCTH.

CrniocoObl n3MEpeHHs BIaXKHOCTH.

HccnenoBanne HarpeBaHus ¥ TUIABJICHHS KPUCTAUTMYECKOTO BEIIIECTBA.

Buner nedopmarimii.

Habuonenue Masbix qedopMariyii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomoi, RPAKMUKyMm.

36. M3yueHune 3aKOHOMEPHOCTEH UCTIAPEHUS KUAKOCTEH.

37. V3mepeHue yieabHOM TEIOTHI TUIABJICHUS JIbJIA.

38. M3yueHue CBOWCTB HACBIIIEHHBIX MTAPOB.

39. M3mepenune abCOMOTHON BIAYKHOCTH BO3yXa M OLIEHKA MAacChl IapOB B MOMEIIECHHH.

40. Usmepenne koahGUIIMeHTa TOBEPXHOCTHOIO HATSHKCHMSL.

41. Usmepenne moayns HOnra.

42. UccnenoBanue 3aBUCUMOCTH iehopMany pe3nHOBOro 00pasla OT MPUI0KEHHON K HEMY CHJIBL.



Pasneua 4. DnekTpoanHaMuKa.

Tema 1. DiiekTpUUECKOE MOJIe.

OnexTpu3anys Tel W €€ TPOSBICHUSA. OJNEeKTpuYecKuid 3apsia. JBa Buaa snekTpudeckux 3apsanoB. [IpoBomHukw,
TUBJIEKTPUKU U TIONYHPOBOJHUKU. OJIEMEHTApHBIM 3JEKTpUYEeCKUH 3apsii. 3aKOH COXPAaHEHHUS JIEKTPUUECKOro
3apsana.

Bsaumogpeiictsue 3apsnoB. Todeunsie 3apsipl. 3akoH Kymona.

OnexTtpuyeckoe noje. Ero nelicTBue Ha aeKTpUUecKye 3apsiibl.

Hampsox€aaocts  amektpudeckoro mois. [IpoOHbrit  3apsn. JIuamm  HANpsHKEHHOCTH  JIEKTPHICCKOTO  TIOJIA.
OnHOpOAHOE PIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh AIEKTPOCTATUUECKOTO MOJL. Pa3sHOCTh NOTEHUHMATOB M HampsbkeHue. [loTeHuuanbpHas sHEprus
3apsfa B dJeKkTpocTtatudeckoM mone. IloreHnuman snekTpoctarnyeckoro moiisi. CBA3b HANpPsHDKEHHOCTU MO H
Pa3HOCTH MOTEHIIUAIOB JUISI 3JEKTPOCTATUYECKOTO MO (Kak OJJHOPOJHOIO, TAK U HEOJHOPOHOTO).

[IpuHUMD Cynepno3uuuy JIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsbkeHHOM cdepsl. [lone paBHOMEPHO 3apsHKEHHOro Mo 00BEMY MIapa.
[lome paBHOMEpHO 3apsDKEHHOW OECKOHEYHOW IUIOCKOCTH. KapTWHBI JIMHWE HampsHKEHHOCTH STHX TMONEH U
SKBUIOTCHLUAJIBHBIX TIOBEPXHOCTEH.

[IpoBOAHUKM B 3MEKTPOCTATHUECKOM I0JIE. Y CIOBHE PAaBHOBECHS 3aps/IOB.

JUBIIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. JIU3IeKTpuuecKas IpOHULAEMOCTh BEIIECTBA.

Konpencarop. DnekTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTH MJIOCKOT0 KOHJIEHCATOPA.

[TapannensHOE coeauHeHNE KOHIEHCATOPOB. [TocnenoBaTenbHOE COEMHEHUE KOHACHCATOPOB.

DHeprus 3apsLKEHHOr0 KOHIEHCATOopa.

JBr>xeHue 3apsyKeHHOM YacTULIbI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuuecKkue yCTpoHUCTBa U TEXHOJOTHYECKHUE MPOLECCHL: SJEKTPOCKOI, AIEKTPOMETP, JIEKTPOCTATHUECKAs! 3allNTA,
3a3eMJICHHE JJIEKTPONpPHUOOPOB, KOHIEHCATOPEI, TeHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpoiCcTBO M IPUHLMIT JSHCTBUS ANEKTPOMETPA.

DneKxTpudecKoe MoJjie 3apsKEHHBIX ITAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apsDKEHHBIX IUIACTHH.

Moenb 3ekTpocTaTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B ANEKTPUUECKOM IIOJIE.

DJIEeKTpOCTaTUYECKAas 3aIUTA.

YcTpolcTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOWIAAW IUIACTUH, PACCTOSHUA MEXIYy HHUMHU U
TUDIIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3MeKTPUUECKOTO MOJIS 3apsHKEHHOT0 KOHIEHCaTopa.

3apsiaka U pa3psaKka KOHJEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padbomoi, nPAKMUKYM.

43. OueHka cuj B3aMMOJICHCTBUS 3apSHKEHHBIX Tell.

44. HaGnroneHne npeBpalieHus SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B SHEPTUIO M3JIyYeHHUsI CBETOIMOA.

45. UzydeHune mpoTeKaHHs TOKA B IIETIH, COAEPIKAIE KOHIEHCATOP.

46. PacrmipeneneHnye pa3HOCTH MOTEHIIMAIOB (HAIIPSDKEHUS ) IIPH [TOCIICA0BATEIIBHOM COSIMHEHUH KOHCHCATOPOR.
47. UccnenoBanue pa3psaa KOHISHCATOPA Yepe3 Pe3nucTop.

Tema 2. IlocTOAHHBIN TeKTPUYECKHUI TOK.

Cuna toka. IIoCcTOSHHBIN TOK.

YcnoBus CyliecTBOBaHUS TOCTOSHHOTO dJIeKTprudeckoro Toka. Mcrounnku Toka. Hampsokenne U u DJIC €.

3akon OMa A1 ydacTKa LeMH.

DNeKTpUYecKoe CONMPOTHUBIEHHE. 3aBUCUMOCTD COTIPOTUBIICHHUS OJHOPOJHOTO MPOBOJAHMUKA OT €ro JUIMHBI U TUTOMIAAN
MOTIEPEYHOTO CEUEHHS. Y IeTHHOE COMPOTUBIICHNE BEIIECTRA.
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ITocnenoBarenbHOE, MapayieIbHOE, CMEIIAHHOE COEIMHEHHE MTPOBOJAHUKOB. PacyéT pa3BeTBIEHHBIX ANEKTPUUECKUX
ueneid. [Ipasuna Kupxroda.

Pabota snextpudeckoro Toka. 3akoH Jxoyns—JIenma.

MoIHOCTh MEKTPHUUECKOTO TOKA. TeruioBasi MOITHOCTb, BEIIETIieMas Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKa. 3akoH OMa sl MOJMHOHM (3aMKHYTOH) 3JEKTPHUUECKON LEIH.
MomHOoCcTh UCTOUHUKA TOKa. KOPOTKOE 3aMBIKaHUE.

Konzaencarop B ieny NocTOSIHHOTO TOKA.

TexHn4yeckre yCTPONCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: aMIIEPMETP, BOJITMETP, PEOCTAT, CUETUUK DIEKTPUUECKOM
SHEPTHH.

Hemoncmpayuu.

N3mepenne cribl TOKa ¥ HAITPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS AJI PE3UCTOPa, JIAMIIbl HAKaIUBAaHUSA U CBETOAMOA.
3aBUCUMOCTb CONPOTHUBIEHUS IMJIMHAPUYECKUX TPOBOAHMKOB OT JJIMHBI, IUIOIIAAM IIONEPEHYHOr0 CEYEHUs H
MaTtepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS MPU MOCTOSHHOM HaNPSKEHUH.

[Ipsimoe uzmepenue IAC. KopoTkoe 3aMblkaHHE ralbBaHUYECKOr0 3JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTHUBIICHHUS.
Crioco0bI coeTMHEeHNST UCTOYHUKOB Toka, DJIC Oarapeii.

UccnenoBanue pasHOCTH MOTEHLIMATIOB MEX Ty MOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B LEMH.

Yuenuueckuii s3xkcnepumenm, nabopamophuvie padomol, RPAKMUKYM.

48. VccaenoBanue CMEIIAHHOTO COCMHEHHS PE3UCTOPOB.

49. V3mepenne yaenbHOro CONMPOTHUBIICHHS TPOBOJHUKOB.

50. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANPSDKSHUS IS JIAMIThl HAKAJTUBAHUSL.

51. YBenuuenue mnpesena n3MEPEHUs aMIiepMeTpa (BOJIBTMETPA).

52. M3mepenne D/1C v BHyTPEHHETO COMPOTHBIICHHUS UCTOUYHUKA TOKA.

53. UccnenoBanne 3aBucumocti DJ[C rarpbBaHIYIECKOro JIEMEHTa OT BpEMEHH IMPH KOPOTKOM 3aMBIKAHHU.
54. VccnenoBanne pa3HOCTH MOTSHIIHAIOB MEKY MOTIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B IICTIH.

55. HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3IM4HBIX cpeaax.

OnexTpudeckasi IPOBOJIUMOCT Pa3IMYHBIX BEIIECTB. DIEKTPOHHASA MPOBOANMOCTH TBEPABIX METAJIIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHHS METAJIIIOB OT TeMIepaTypsl. CBEpXIPOBOANMOCTb.

OnexTpuyeckuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX TYYKOB.

[omynpoBoguuku. CoOCTBEHHAass M TpPHUMECHas MPOBOJMMOCTb MOMYNPOBOAHUKOB. CBOWCTBAa p—N-miepexoja.
[TonynpoBoAHUKOBBIE TPHUOOPHI.

ONEeKTPUYECKU TOK B 3JIEKTPONIUTAX. OJEKTPONUTHYECKass IUccoLrarus. OneKkTpoiu3. 3akoHel Dapanes ams
JIEKTPOJIN3A.

OnexTpudeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENBHBIN pa3psia. Pa3auuHbie THIIBI CAMOCTOSITEIHHOTO
pazpsaa. Momuus. [lazma.

TexHuueckne YCTpOWCTBA M NPAaKTUYECKOE NPUMEHEHME: ra3opaspsHble JIaMIbl, AJIEKTPOHHO-Ty4eBas TpyOka,
MOJYIIPOBOHUKOBBIE MPHOOPHI: JHOJ, TPAaH3UCTOp, (OTOIMOMA, CBETOAMOJ, TajbBaHWKa, padUHUPOBAHHE MEIH,
BBITUIABKA AJTFOMUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTHBIIEHHS METAIIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3EKTPOIUTOB.

3axoHsI 35ekTponuia Papajaes.

HckpoBoit pa3psa 1 MpOBOAUMOCTS BO3/yXa.

CpaBHEHME TPOBOANMOCTH METAJUIOB U MOIYIIPOBOIHUKOB.

OmHOCTOPOHHSS IPOBOIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomoi, RPAKmMUKyMm.

56. HaOuroeHue 3J1eKTposIn3a.
57. M3mepenue 3apsiia 0OTHOBAJIECHTHOTO MOHA.
58. HccnenoBanue 3aBUCMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
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59. CHsATHE BOJIBT-aMIICPHOM XapaKTEPUCTHKH THUOIA.

Ou3nyecKui MPaKTHKYM.

Cnocobul usmepenus usuecKux 6eIUYUN ¢ UCHOIb30BAHUEM AHATO208bIX U YUPDPOBLIX USMEPUMENLHBIX NPUOOPOS U
KOMNbIOMEPHBIX OAMUYUKOBLIX cucmem. Abconiomuvie U OMHOCUMENbHbIE NOZPEUWHOCIU USMEPEHUll Pu3UYecKux
senuuun. Oyenka epanuy nocpeuHocmell.

Ilposedenue KOCBeHHbIX UBMEPEHULI, UCCAEO0B8ANUL 3A6UCUMOCTEN (DUIUYECKUX GeTUUUH, NPOBEPKA NPEONONCEHHBIX
eunomes (8vlO0p U3 pabom, ONUCAHHLIX 68 MEeMAMUYECKUX pA30enax «YuenuuecKkutl dKcnepumenm, 1abopamopHule
pabomul, NPAKMUKYM).

MesknpeaMeTHbIe CBA3M.

Uzyuenne kypca ¢usnku yriyonéHHoro ypoBHs B 10 Kiacce OCYyIIECTBISIETCS € YYETOM COAEp)KaTeIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHK{, OMOJIOTUH, XMMHUH, Feorpa(uu U TEXHOJIOTHH.

MexnpeaAMeTHbIE TOHSTHS, CBA3aHHBIE C HM3Y4YEHHEM METOAOB HAYYHOTO MO3HAHUS: SIBIICHHE, HAayYHBIH (aKT,
TUI0TE3a, (pr3ndeckas BeIMUYMHA, 3aKOH, TEOpUs, HAOMIOICHHUE, SKCIIEPUMEHT, MOAEIMPOBAaHIE, MOJIENb, U3MEPEHHE,
MOTPEITHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHL, II(PPOBast Tad0paTOpHs.

MaremaTuka: pemieHne cucTeMbl ypaBHeHul. Jlnneiinas QyHkuwms, napaboia, runepboina, ux rpaguku 1 CBOWCTBA.
Tpuronomerpuueckue GyHKLUUHN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BexTops! 1 MX MPOEKIMK Ha OCH KOOPAWHAT, CI0KEHHE BEKTOPOB.

Buonorusi: MexaHuueckoe ABIKCHHE B JKMBOW mpupoae, Auddysus, 0cMOcC, TEIIOOOMEH JKHMBBIX OpPraHU3MOB,
TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLICH Cpeabl, yTHIN3aLusl ONOOPraHNYeCKOro TOIUIMBA AJISl BBIPAOOTKHU «TETJIOBOM» U
3JIEKTPO3HEPTUH, TIOBEPXHOCTHOE HATSXKEHUE U KaIWUISIPHBIE SIBICHUS B IPUPOJIE, JEKTPUUECKUE SBICHUS B KUBOU
pUpPOZE.

XHUMMA: TUCKPETHOE CTPOEHHE BEIIeCTBAa, CTPOCHHE aTOMOB W MOJEKYyJ, MOJIb BEIIecTBa, MOJSpHas Macca,
MoJlyueHHEe HaHOMAaTepUaJIOB, TEIUIOBBIE CBOMCTBa TBEPABIX TeJ, >KUAKOCTEH W Ta3oB, >KUJIKHE KpUCTAILIHI,
JIEKTPUIECKHE CBOMCTBA METAIIJIOB, SJIEKTPOIUTHYECKAs JUCCOLMALINS, TaIbBAHUKA, JJIEKTPOHHAS MUKPOCKOIIHSI.
I'eorpadmsi: B1axxHOCTh BO3/IyXa, BETPHI, 0apOMeTp, TEPMOMETP.

TexHonorusi: npeoOpa3oBaHre ABWXKCHUH C HCIIOJIB30BAHHEM MEXAHHM3MOB, YYET CYXOro M JKMIKOTO TPEHHUS B
TEXHHUKE, CTATHYECKHE KOHCTPYKLUH (KPOHIITEHH, peméTryaTsie KOHCTPYKLMH), HCIIOJIb30BaHNE 3aKOHOB COXPAHEHUS
MEXaHHUKH B TEXHHUKE (THPOCKOI, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, ObITOBOM
XOJIOAWIBHUK, KOHAULMOHED, TEXHOJIOTHH MOJYYEHUS! COBPEMEHHBIX MAaTEpUANIOB, B TOM YHCIIe HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTHUH, JJIEKTPOCTATHUECKasl 3alliTa, 3a3eMJICHHE DJJEKTPONPHUOOPOB, Tra3opaspsaHbIC  JaMIIbL,
MOJTYIIPOBOJHUKOBBIEC IPUOOPHI, TaJIbBaHHUKA.

11 KJIACC

Pasnes 4. dnekTpoanHaMuKA.

Tema 4. MaruuTHoe mo.Jie.

BsaumogeiicTBue MOCTOSAHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MaruuTHoe nosie. BekTop MarHUTHON MHIyKIIUH.
[IpuHuMn Cynepno3uuuy MarHUTHBIX 0J€i. JIMHUM MarHUTHON MHAYKLIMH.

MarsauTtHoe 1oJie IPOBOJHHUKA C TOKOM (TIPSMOTO MPOBOJHMKA, KaTyIIKA U KPYroBOTo BUTKa). OnbIT Dpcresa.

Cuna AMrepa, e€ HallpaBJICHUE U MOZYJIb.

Cuna Jlopenira, e€ HampaBiIeHHE W MOIYJb. JBIDKeHWE 3apsHKCHHOW YACTHIGI B OJHOPOJHOM MAarHUTHOM IIOJIC.
Pa6ora cuner Jloperia.

MarsutHoe nosie B BemecTse. PeppoMarHeTuky, napa- U JUaMarHeTHKH.

TexHn4yeckne yCcTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHl: MPUMEHEHHE MOCTOSHHBIX MAarHWTOB, 3JIEKTPOMArHHUTOB,
TECTEP-MYJIbTUMETP, JEKTPOABHUraTeNb SIKOOU, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.
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KapTtuna nuani HTHAYKIIMHA MAarHUTHOTO TIOJSI TTIOJIOCOBOTO M ITOJIKOBOOOPA3HOTO TIOCTOSHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKUMHA TMOJS JJIMHHOTO MPSMOTO IPOBOJHUKA U 3aMKHYTOTO KOJBIEBOTO
MIPOBO/IHUKA, KaTYIITKHA C TOKOM.

B3anmozeiicTBue IByX NPOBOJHHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cuibl JIopeH1ia Ha HOHBI SJIEKTPOJIUTA.

HaGmonenue qBMKECHHS MTy4YKa 3JIEKTPOHOB B MATHUTHOM II0JIC.

[TpuHIUI AEHWCTBUSA 3NEKTPOU3MEPUTEIHLHOTO IPUOOPA MArHUTOAJIEKTPHUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, nabopamophusie padomol, NPAKMUKYM.

HccnenoBanrie MArHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccenenoBanme cBOWCTB (peppOMarHeTHKOB.

UccnenoBanne aeiicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
Wsmepenue cumsl Amiiepa.

N3yuenue 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Omnpenenenne MarHUTHON HHAYKIIMKA HA OCHOBE M3MEPEHHS CHITBI AMIiepa.

ocouarwpbdE

Tema 5. DiieKTpOMATrHUTHASI MHAYKLMS.

SIBnenue oaekrpomMarHuTHOM wuHAyKUMH. [loTok Bekropa wmarHutHOM wuHAykuud. IJC uHAYKUUMU. 3aKoH
3IEKTPOMAarHuTHOW HHayKuu Papanes. Buxpesoe anexrpudeckoe nose. Toku Dyko.

O/1C uHAYKIIUY B IPOBOJAHUKE, JBIKYIIEMCS B OTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTH B IIEMU IIOCTOSHHOTO Toka. SBineHue camoumHaykuuud. IJ1C
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO TOJIS KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnyeckre ycTpOHCTBA U TEXHOJIOTHYECKUE TIPOIECCHl: MHAYKIIMOHHAS T1€9hb, COJICHOU/, 3aIIUTa OT dIEKTPH3AIHA
TeJ TIPU JBIKEHUU B MATHUTHOM TT0JIC 3EMIIH.

Jemoncmpayuu.

HabGmronenue sBiaeHUS IEKTPOMArHUTHON MHTYKITHH.

Uccnenopanwne 3aBucumoct DJ1C MHAYKITNN OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA.

[IpaBuno Jlenua.

[Nagenune Maruura B aIIOMUHUEBOM (MEIHOM) TpyOe.

SIBeHNE CAaMOWHIYKITUH.

UccnenoBanmne 3aBucumoct DJ1C caMOMHAYKIIMKA OT CKOPOCTH M3MEHEHHS CHIIBI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamophusie padonvl, NPAKMUKYM.

7. HccnenoBanue sBIEHUS IIEKTPOMArHUTHOW MHIYKIIHMH.
8. Ompenenenrie MHAYKIIUU BUXPEBOTO MArHUTHOT'O TIOJISI.
9. MHccnenoBanue sSiBICHUS] CAMOWHIYKIIHH.

10. COopka MozaeH 3IIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosie0aHusi 1 BOJIHBI.

Tema 1. Mexannuyeckue KoJeOaHusl.

Kone6arenbnas cucrema. CBOOOIHBIE KOIEOAHUS.

lapmonnueckue konebanus. KuHemarwyeckoe W JMHAMUYECKOE OMKCAHUE. DHEPreTHYECKOe ONKCaHUE (3aKOH
COXPaHEHUs] MEXaHWYeCKOH 3Hepruu). BbIBOA IUHAMHYECKOTO OIMUCAHHMS TapMOHHYECKUX KojJeOaHuil H3 HX
DHEPTEeTUYECKOTO U KHHEMATHIECKOTO OTTMCAHMS.

Awmrutyna u ¢asza xonebanuid. CBA3b aMIUIHTY Il KOJeOaHUH MCXOHOW BEIMYMHBI C aMIUIMTYAaMU KOJieOaHuil e€
CKOPOCTH U YCKOPEHHUSI.

[lepuon u uacrora kosieOanuid. [lepmoy Manmbix CBOOOIHBIX KOJE€OAHWI MaTeMaTHdeckoro MasiTHuka. I[lepwon
CBOOOJIHBIX KOJICOaHUN NPY>KUHHOTO MasTHUKA.

[Monste o 3aryxaroniux kojeOaHusiXx. BuiHyKIeHHbIC KoyieOanus. Pe3onaHc. PesonancHas kpuBas. BiusHue
3aTyXaHus Ha BHUJ pe30HAHCHOM KpUBOH. ABTOKOJICOAHUSI.
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TexHn4yecKkre yCTPOWCTBA W TEXHOJOTHYECKHE TPOIECCH: METPOHOM, Yachl, Kayelld, My3bIKalbHbIE WHCTPYMEHTHI,
ceiicmorpad.

Hemoncmpayuu.

3anuch KonedaTenbHOTO JBMKECHUS.

HaGmoienue He3aBUCHMOCTH TIEpHOIa MAITbIX KOJICOAHUM TPy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanne 3aTyxaroniux KoieOaHnii M 3aBUCHMOCTH ITEPHOa CBOOOIHBIX KOIEOaHHH OT COTPOTUBIICHHS.
Hccnenoanne konebaHWi rpy3a Ha MacCHBHOM TPYKHHE C IICJIBbI0 (JOPMHUPOBAHMS TPEICTABICHUN 00 HICaIbHOM
MOJICTH MPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHWS YHEPTUHN TPU KOJIEOAHHUAX TPpy3a Ha TPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOaHUH.

Hab6monenue pe3onanca.

Yuenuueckuit 3xcnepumenm, nabopamopruvie padomol, RPAKMUKYM.

11. Usmepenue neproaa cBOOOTHBIX KOJIEOaHUI HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.
12. V3ydeHne 3aKOHOB JIBIKEHHUS TEJA B X0/1¢ KOJIeOaH Ha yIIPYroM HOJBEce.

13. MzyueHue ABMKEHUSI HUTSHOTO MasgTHHKA.

14. TIpeoOpa3oBaHue YHEPTUH B IPYKUHHOM MasiTHUKE.

15. UccnenoBanue yOBIBaHUS aMIUTUTYBI 3aTYXAIOIIUX KOJIeOaHUH.

16. HccnenoBanue BEIHYKACHHBIX KOJICOaHUH.

Tema 2. JileKTPOMATHUTHBIE KOJIeOAHMS.
Konebarenphpiii kKoHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KoJeOaHWS B HACATBHOM KOJeOAaTEIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUTUTYBI 3apsia KOHIECHCATOPA C aMIUIUTYO0H CHJIBI TOKA B KOJIEOATETFHOM KOHTYpE.
3aKOH COXpaHEHHsI SHEPTUH B UACATBHOM K0JIe0aTeIbHOM KOHTYpE.
3aryxarolue 3IeKTpOMarHiuTHbIE KoJieOaHus. BeIHY)IeHHbBIE 2IeKTPOMAarHUTHBIE KOJIeOaHHS.
IIepeMeHHBI TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYJHOE M [ACHCTBYIOLIEEC 3HAYECHUE CUJIBI TOKA U
HanpsDKEHUS IPY Pa3INyHON GopMe 3aBUCUMOCTH [IEPEMEHHOT0 TOKa OT BPEMEHH.
CuHyconianbHbI TIepeMeHHbIN TOK. Pe3aucTop, KOHAEHCATOp M KaTylIKa MHAYKTHUBHOCTH B IEMH CHHYCOMAAIBLHOTO
MEpEMEHHOro ToKa. Pe3oHaHc TOkoB. Pe30HaHC HAPsDKEHUM.
Uneanbusiii TpancdopmaTop. [Ipon3BoacTBO, nepeqada u NOTpedIeHHE STEKTPUUECKON SHEPTHH.
OKOJOTHYECKNE PHUCKH TMPH TPOU3BOJACTBE dJEKTpo’Hepruu. KyibpTypa HMCHONIB30BaHUS JJIEKTPOIHEPTHH B
MTOBCETHEBHOM KU3HU.
TexHn4yeckne yCTpOMCTBa M TEXHOJOTHYECKHE MPOLECCHI: AIEKTPUUYECKUN 3BOHOK, T€HEpaTop MEPEMEHHOTO TOKa,
JIMHUHY 3JIEKTpOIepeaay.
Hemoncmpayuu.
CB00OOTHBIE 3JIEKTPOMArHUTHBIEC KOJIEOAHMSL.
3aBHCHUMOCTb YaCTOTHI CBOOOJHBIX KOJIeOAHUH OT MHAYKTUBHOCTH H EMKOCTH KOHTYPA.
OcIIIOrpaMMBbI AJIEKTPOMArHUTHBIX KOJICOaHUH.
I'enepaTop He3aTyXalOLIMX MEKTPOMArHUTHBIX KOJIeOaHuil.
Mojenb 31eKTPOMarHUTHOTO TeHEPATOopa.
BrIHYXIeHHBIE CHHYCOUMIAIbHBIE KOJICOaAHHS.
Pe3ucrop, kaTymika HHIyKTUBHOCTH U KOHAEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.
Pe3onanc npu mocnenoBaTenbHOM COEIMHEHUH PE3NCTOPA, KaTyIIKH WHAYKTUBHOCTH M KOHJIEHCATOPA.
VYCcTpoHCTBO M MPUHLMIT ASHCTBUSA TpaHcopMaTopa.
Mogienb TUHUM JIEKTpOINIEepeIadH.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi, RPAKMUKyMm.
17. Wzyuenue Tpanchopmaropa.
18. HccrenoBanne NEepeMEHHOTO TOKa depe3 IOCIe/0BATeNIbHO COCAMHEHHBIC KOHJIEHCATOp, KATYNIKy |
pe3ucTop.
19. HabntoneHue 351eKTpOMarHiTHOIO pE30HAHCA.
20. UccnenoBanue padOTHl ICTOYHUKOB CBETA B LIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexannuyeckue M 3JIeKTPOMATHUTHBIE BOJIHBI.
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MexaHuueckue BOJHBI, YCJIOBUS MX pacrnpocTpaHeHus. [lomepeunble M nponoibHblEe BOJIHBL Ilepuox, ckopocTsb
pacmpocTpaHeHusl U AnuHa BoJHBL. CBOICTBA MEXaHWYECKUX BOJH: OTpakKEHHE, NMPEIOMIICHUE, WHTEPPEPEHLUS H
T paKIys.

3Byk. CkopocTh 3ByKa. I pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbL.

DJNEeKTpOMarHUTHBIE BOJHBI. YCJIOBHMSI M3IY4EHHUS! 3JEKTPOMArHUTHHIX BOJH. B3anmHas opueHTanus BEKTOPOB B
3IIEKTPOMAarHUTHON BOJHE.

CBoiicTBa IEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, PEIOMIICHHE, TTOJIIpU3aLusl, HHTeppepeHnus u Audpaxus.
[kana 3meKTpOMarHuTHBIX BOJH. IIpuMeHeHne 3/1eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHOMIEl paguoCcBs3U U TeNeBUACHNS. Pannonokamus.

OJIEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKAOLIEH Cpeabl.

TexHuueckne yCTPOHCTBa M MpaKTHUECKOE MPUMEHEHHE: MY3bIKalbHbIe WHCTPYMEHTHI, pajap, paauoNpUEMHUK,
TEJNeBU30p, aHTeHHa, TesedoH, CBYU-meup, ynbTpa3ByKkoBast JUaArHOCTHKA B TEXHUKE ¥ MEAUIIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJH.

Konebntomeecs Tes10 Kak HCTOUHUK 3BYKA.

3aBHCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHH.

Habnronenue orpaxkeHus ¥ MPeIOMIICHUS] MEXaHUUECKHUX BOJIH.

Ha6monenmne natepdepernny u mudpakiuy MEXaHHIECKUX BOJIH.

AKyCTHUYECKUI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHECHHUE.

HaGmonenue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIHTYIOM W YaCTOTOH KoJIeOaHUH.

UccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpakK€HHE, MpEJOMIICHHE, NONApu3anus, JuQpaKius,
nHTepepeHIHs.

OOHapyxeHre HH(PAKPACHOTO U YIbTPa(UOIECTOBOTO U3ITyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

21. Vzydenue mapamMeTpoB 3BYKOBOI BOJHBIL.
22. V3ydenue pacrpocTpaHeHus! 3BYKOBBIX BOJH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMonuHEHOE pacnpoCTpaHEHUE CBETA B OAHOPOAHOM cpeae. JIydu cera. ToueuHBIN HCTOUHUK CBETA.

OtpakeHue cBeta. 3aKOHbI OTpaxkeHus cBerta. [locTpoeHne n300pakeHuit B TII0cKoM 3epkaiie. Cdepuueckue 3epkaja.
[Ipenomiienne cBeTa. 3aKOHBI IMPEIOMJICHUS CBeTa. AOCOJIOTHBIA IMOKa3areinb MpeaoMiieHUus. OTHOCHUTEIBHBIHN
Mmokasarenp mnpenomsieHuss. [locTOSIHCTBO 4acTOTBl CBeTa W COOTHOLIEHHWE JJIUH BOJH IIPH  TIepexoie
MOHOXpPOMAaTHYECKOTO CBETA Yepe3 IPAHUIy paszeiia IByX ONTUYECKUX CPEL.

Xon nmyyeii B npusme. Jucnepcus cBera. CioxkHbIN coctaB 6enoro ceeta. Lger.

[TomHOE BHYyTpeHHEE oTpaxkeHHe. [IpeaenbHbli yroi MOMHOrO BHYTPEHHETO OTPayKEHUSI.

CoOwupatomye u paccenBaromive JUH3bl. ToHKas nuH3a. POKycHOE pacCTOSHUE W ONTHUYECKasl CHIa TOHKOW JIMH3BL.
3aBHCUMOCTH (POKYCHOTO PAcCTOSIHUSI TOHKOM CepruuecKoil JIMH3BI OT €€ FeOMETPHH W OTHOCUTEIHLHOTO MOKa3aTelst
MIPETOMIICHUS.

@opMyJia TOHKOH JINH3BL. Y BEIMYEHUE, JABAEMOE JIMH301.

Xon jyda, MPOLICAILETo JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TI1aBHOM ontuueckoi ocu. [locTpoenne n3o0paxeHuit
TOYKH u oTpe3Ka npsiMOi B coOHparommx
Y pacCenBAIONINX JINH3aX U UX CUCTEMax.

Onrtuueckue nprbopsl. Pazpemaromas criocobHocTh. [M1a3 Kak onTryeckas CHcTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. UnTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIIOBHS HAOJIOJCHUS MAaKCUMyMOB U
MUHUMYMOB B HWHTEp(EpPEHIIMOHHONW KapTHHE OT JBYX KOT€PEHTHBIX HMCTOYHUKOB. llpuMeps! KiaccHmuecKknx
HUHTEPPEPEHIINOHHBIX CXEM.
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HNudpakuus ceta. JudpakinuoHHas peméTka. YCIOBUE HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IIPH TaJCHUH
MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHnyeckne YCTpPOHCTBA W TEXHOJOTHYECKHE MPOIECCH: OYKH, Iyma, IEepHCKoI, (oToammapaT, MHKPOCKOTI,
MPOCKIIMOHHBIH armapar, IPOCBETIICHUE ONITUKY, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS PEIIETKA.
Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

WccnenoBanue npenoMieHns cBeTa.

Habmoienme momHoro BHyTpEeHHETO OTpaXkeHus. MoJIenb CBETOBOA.

HccnenoBanne xoaa CBETOBBIX ITyYKOB Yepe3 IUNIOCKONApAIIEIbHYIO IIIACTUHY U IPU3MY.
HccenenoBanre cBOWCTB H300paKCHHUH B JTMH3AX.

Mojenu MUKpPOCKOIIa, TEIECKOIa.

Habnronenune unrepdepennyu crera.

Habmonenme BeTOB TOHKUX TUIEHOK.

HaGmonenue mudpakiyu ceeta.

Nzydenne nudpakinoHHON peméTKY.

Habmonenune qudpakiimoHHOTO CIIEKTpA.

HaGuonenue qucrnepcuu cera.

HaGmonenne monspusaiuu cBera.

HpI/IMeHeHI/Ie MOJIAPOUAO0B AJId U3YUYCHUA MEXaHNYCCKUX HaHpﬂ)KCHI/II‘/'I.

Yuenuueckuii 3xkcnepumenm, nabopamopHusie padomol, NPAKMUKYM.

23. Vzamepenne moka3aTels IpeoMICHHS CTeKIIa.

24. VccnenoBaHue 3aBUCUMOCTH (JOKYCHOTO PAcCTOSIHHS OT BellecTBa (Ha MPUMEPE JKUIKUX JIUH3).
25. Nzmepenne (HhOKYCHOTO paCCTOSHUS PACCEHBAIOIINX JIMH3.

26. I[lomyueHne n300paXeHHU B CUCTEME W3 TUIOCKOTO 3epKajia v JIHH3HI.

27. Tlomyuenne n300pakeHUs] B CUCTEME M3 JIBYX JIMH3.

28. KoHcTpynpoBaHHE TEJIECKOIMMYECKIX CUCTEM.

29. Habmonenne audpakund, HHTEpPEepeHITNH U TOISPHU3aliN CBETA.

30. M3ydenue nmonsipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUIJICKTPHKA.

31. M3yuenue nHTEpPEpEHIINH TA3EPHOTO UITYUCHHS Ha JBYX HICTISX.

32. Habmonenne quCTepCHy.

33. Habmonenwue u uiccnenoBanue TUQGPaKIIMOHHOTO CIIEKTpa.

34. V3amepeHue AJIMHBI CBETOBOM BOJIHBI.

35. Tlomyuenne crieKTpa W3Iy4eHUs CBETOAMO/IA TIPH TOMOIIHU TUPPAKIIUOHHON PEIIETKH.

Paznen 6. OcHOBBI cieMAIbHON TEOPHH OTHOCUTEIHLHOCTH.

I'paHHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [10CTyIaThl CieUaabHON TEOPUH OTHOCUTEIHHOCTH.
[IpocTpancTBeHHO-BpeMeHHOW uHTepBal. [IpeoOpazoBanus JlopeHna. YcioBue npudMHHOCTH. OTHOCHTEIBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/JIeHIe BPEMEHH U COKPALICHUE JTHHBI.

DHeprus ¥ UMITYJIEC PEISITUBACTCKOMN YaCTHIIBL.

CBsI3b MacChl ¢ HEPTHEN U UMITYJIbCOM PEISITUBUCTCKOM YacTHUIIbI. DHEPTHs MOKOSI.

TexHUYeCKHE YCTPOWCTBA W TEXHOJIOTHMYECKUE IPOIECCHI: CITyTHHKOBBIE NPHUEMHUKH, YCKOPHUTEIH 3apsDKEHHBIX
YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

36. OmpeeneHie UMIYNIbCa U SHEPTHU PEISTHBUCTCKUX YacTHIL (TI0 (oTorpadusiM TPEKOB 3apsDKEHHBIX YACTHIL
B MarHMTHOM II0JIE).

Paspen 7. KBanToBas ¢pusuka.

Tema 1. Kopnycky/JsipHO-BOJIHOBOM Tyan3M.

PaBHOBecHOe TemyIoBOE H3NMydeHHE (HM3IIydeHHe aOcoNMoTHO 4EPHOro Tena). 3akoH cmemieHus Buna. ['mmortesa
[Inanka o KBaHTax.

®doTOHBI. DHEPIUs U UMITYJIbC (OTOHA.
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doroapdexr. Ompitel A. I'. CtoneroBa. 3akonbl (oToddhdekxra. YpaBHeHwe OIiHITEHHA 11 GoTtodddekTa.
«Kpacnas rpanuna» gotoaddexra.

Jlapnenne cBera (B YacTHOCTH, JABJICHHE CBETa Ha a0COJIOTHO TIOTJIOMIAIONIYI0 M a0CONIOTHO OTPaXKAIOUIYIO
roBepxHOcTh). OmbITe [1. H. JleGenena.

BonnoBrle cBolictBa uactun. Bomuer ne Bpotina. [nuna Bonubl ae bpoiis u pasmepsl o0nacTu JOKaNH3alUH
IBIDKYIIEHCS 9acTUIbl. KopmycKyIsipHO-BOTHOBOM Ayanm3M. [Judpakiust 3IeKTPOHOB Ha KpUCTAIIIax.

Cnennduka uzmepennii B Mukpomupe. CooTHomieHus HeotnpeaenéHuocteii [ eizendepra.

TexHUUECKHE yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP, (OTOINEMEHT, (POTOAATYHK, TYHHEIbHBIH
MHUKPOCKOII, COTHEYHas! 0aTapesi, CBeTOAHOI.

Hemoncmpayuu.

®oTto3(dexT Ha ycTaHOBKE ¢ TUHKOBOW TUTACTHHOM.

Hccnenoanue 3akoHOB BHelIHero GoToaddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOTYNIPOBOAHUKOB OT OCBEIIEHHOCTH.

Ceeronno.

ConneuHast Oatapesl.

Yuenuueckuii 3xkcnepumenm, nabopamopHusie padomol, NPAKMUKYM.

37. UccnenoBanne dorope3ncropa.
38. Usmepenune nocrosiHHol [Inanka Ha ocHOBe uccienoBanus Gorodddekra.
39. UccnenoBanrie 3aBUCMOCTH CHJIBI TOKA Yepe3 CBETOUO/ OT HATIPSIKCHHUSL.

Tema 2. ®usuka aToma.

OmnBITH IO UCCIIEIOBaHMIO CTpoeHUs aroma. [ Limanerapuas moaens atoma Pesepdopna.

[Mocrynarel bopa. Uznydenue u normnomienue GOTOHOB MPH MEPEXO/IC aTOMa C OJHOTO YPOBHS SHEPTHU Ha APYTOH.
Bunel criektpoB. CriekTp ypoBHEH 3HEpriuy aToMa BOAOPOAA.

CHnoHTaHHOE U BBIHY>KJICHHOE U3Iy4yeHue cBeta. Jlasep.

TexHUUECKHE yCTPOMCTBA M TEXHOJIOTHMYECKHE MPOLECCh: CIEKTPAIBHBINA aHANN3 (CIIEKTPOCKOI), Jiazep, KBAHTOBBIH
KOMIIBIOTED.

Jemoncmpayuu.

Mouenb onbita Pesepdopna.

Habnronenue nuHeyaThIX CIIEKTPOB.

Y CTpoHUCTBO U ACUCTBUE CUETYMKA HOHU3UPYIOIIHUX YACTHIL.

Onpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IYUYEHHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomoi, npaKmMuKym.

40. HaOuoieHue TUHEHYATOroO CIeKTpa.
41. VccnemoBaHue CIEKTpa pa3peKeHHOr0 aTOMapHOT0 BOJIOPO/Ia U U3MEPEHHE TIOCTOSIHHOM Puibepra.

Tema 3. ®u3uKa aTOMHOIO0 SAPA U 3JIeMEHTAPHBIX YaCTHIIL.

Hyknonnas monens siapa ['efizenbepra—Banenko. 3apsin siapa. MaccoBoe umcio siipa. M30Torsl.

PaagunoaktuBHOCTE. Anb(a-pacma. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. ['aMmma-u3ryueHue.

3aKk0oH paJMOAaKTHBHOTO pacmaia. PaguoakTWBHBIE M30TOIBI B mpupoae. CBONCTBA MOHU3UPYIOIIETO H3ITy4YEHHS.
BnusiHue paanoakTHBHOCTH Ha KHUBbIE OpraHu3Mbl. EctecTBeHHbIH (oH u3myueHus. JJo3umerpusi.

DHeprus CBsI3U HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekt macchl sipa.

SAnepusie peakuuu. Jlenenue u cuntes aaep. Anepusie peaktopsl. [IpobieMbl ynpaBisieMoro TepMOsIEpPHOTO CHHTE3A.
OKOJOTHYECKHE acTIeKThl Pa3BUTHS SIE€PHON YHEPTETHKU.

MeToap! perucTpaIiiy ¥ UCCIEAOBAHUS JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTalbHbIE B3aUMOAEHUCTBUA. bapuoHbl, Me30HBI M JjentoHsl. IIpencraBienne o CraHAapTHOH MOAEIH.
KBapk-rmooHHast MO/I€Th aIpOHOB.

®dusuka 3a npeaenamu CtangapTHoil Moaenu. TémMHas MaTeprs U TEMHAs SHEPTHUS.

EnuncTBO rzmdeckoit KapTHHBI MUpA.

TexHuueckue YCTpPOICTBA M TEXHOJOTHYECKHE TMPOLECCHI: JI03UMETP, Kamepa BuibcoHa, sJIepHBIA peakTop,
TEPMOSIIEPHBIN peaKTop, aToMHasi 60M0a, MAarHUTHO-PE30HAHCHAs TOMOrpadusl.
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Yuenuueckuii sxcnepumenm, nabopamopnvie padbomolt, RPAKMUKYM.
42. UccnemoBanue TPEKOB 4acTHI] (IT0 TOTOBBIM (hOTOrpadusim).
43. UccnemoBanue pauoakKTHBHOTO (POHA C HCIIOJIHL30BAHUEM JO3UMETPA.
44, N3yveHue TOTIIOIMICHU OeTa-4acTHI A TFOMUHHEM.

Pasnes 8. DneMeHTHI aCTPOHOMUM M ACTPOPHU3UKH.

Otansl pa3BuTus acTpoHoMuu. [IpukianHoe 1 MUPOBO33pPEHUECKOE 3HAUEHHE aCTPOHOMHUH. [IpMMEHUMOCTD 3aKOHOB
¢u3uKyu U1 00BSICHEHHUS IPUPOII KOCMUYECKUX O0BEKTOB.

Metoapl  acTpoHOMHYECKMX  uccienoBaHuii. COBpeMEHHbIE  ONTHYECKHE  TEIECKOIbl, PaAHOTEIECKOIbI,
BHeaTMocdepHas aCTpOHOMHUS.

Bun 3Bé3nnoro HeOa. Co3Be3aus, spKue 3BE3MbI, IUIaHEThI, UX BUAUMOE IBUKCHUE.

ConHeuHasl cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHIa U 3BE3 .

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH. JlparpaMma «CIEKTpajbHBI KJacCc — CBETHMOCTBY. 3BE3Ibl IJIABHOM
[I0CJIEI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETMMOCTbY» ULl 3BE31 IJIaBHOM mociienoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O MPOUCXOKIAEHUHM W 3Bomonuy ConHua W 3BE3A. DTambl KU3HU
3BE3 L.

Mneunsiii Ilyte — wnama [amaktuka. Ilomoxenume u nBwkenue Comnnua B ['amaktuke. TuUmbl rajgakTHK.
Pannoranaxktuxu u kBazapel. YEpHbIE IBIPHI B iAPax rajJakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06na. Pazoeranne ramaktuk. Teopust bonbimoro B3peiBa. PenkroBoe
W3ITy4YeHHe.

MacmrabHast cTpykTypa Beenennoii. MeraramakTuka.

Hepeménneie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnwooenus.

HaGnronenust 3BE€3nHOro HeGa HEBOOPYKEHHBIM IJIA30M C HCIIOJIb30BAHHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpeIeNICHHS TTOJIOKEHHSI HeOEeCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/usi CeBEepHOTO MOMyIIapus U
SIPKUE 3BE3MBL.

Habnronenus B Teneckon JIyHsl, miaHeT, TyMaHHOCTEH U 3BE3IHBIX CKOIICHHUH.

Du3nyecKuii NPAKTUKYM.

Cnocobul usmepenus uzuueckux 6eautun ¢ UCNOIb308AHUEM AHANO208bIX U YUPDPOBBIX USMEPUMENbHBIX NPUOOPOS U
KOMNbIOMEPHBIX OAMUYUKOBLIX cucmem. AOconomuvie U OMHOCUMENbHbIE NOZPEUHOCHU USMEPEHUNl PU3UUECKUX
senuyun. Oyenka spanuy nocpeuwHoCmeil.

IIposedenue KOC8eHHbIX UMepeHUll, UCCIe008aHUI 3A8UCUMOCMEN PUSUYECKUX BENUYUH, NPOBEPKA NPEOlONHCEHHbIX
eunomes (8ulO0p U3 pabom, ONUCAHHLIX 6 MEMAMUYECKUX PA30eNax «YdueHuuecKuil sKcnepumenm, 1abopamopHule
pabomul, NPAKMUKYMY).

O0o0maronee MOBTOpeHHe.

OO6o0mmenne ® cucTeMarHh3alusl CoAep)KaHWA pas3lenoB Kypca «Mexanukay, «MonekynsapHas ¢(usznka u
TEPMOJMHAMUKAY,  «ueKTpoauHamuka», «Komebanuss u  BoaHB, «OCHOBBI  CHELMAIBbHOM  TEOpUH
OTHOCUTENBHOCTY, «KBaHTOBast Qu3rKa», « DNEMEHTHI aCTPOHOMHUU U aCTPOPUIUKI.

Ponpe pusukn 1 acTpOHOMHUH B SKOHOMHUYECKOH, TEXHOIOTUYECKOH, COLIMAIbHON M ATUYECKOH cdepax NesTeabHOCTH
4eNoBeKa, poiib U MecTO (PU3MKU M aCTPOHOMHHU B COBPEMEHHOUN Hay4yHOH KapTHHE MHpa, 3HAYCHHUE OMHCATEIbHOM,
CHCTEMaTU3UPYIOIIeH, OOBSICHUTENbHOM M NpPOTrHOCTHYECKOW (GyHKIMH (QHU3MYECKOH Teopuu, poib (QU3HUECKON
TeopHH B POPMUPOBAHHHU NIPEJICTABICHHI O PU3NUECKON KapTHHE MUPA, MECTO PH3MUYECKON KapTHHBI MHUpa B 00IIEM
PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHHUH O IPUPOIE.

MexnpeaMeTHbIe CBSI3U.
Wzyuenne xypca ¢usuku yriayOn€HHOTO ypoBHS B 11 Kilacce OCYIIECTBISETCS C YYETOM COAEpIKATEIBHBIX
MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUN, XUMUH, Teorpad)uu U TEXHOJIOTHU.
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MexXnpeMeTHbIE TOHSTHS, CBSI3aHHbIC C W3yYCHHEM METOJIOB HAy4YHOTO ITO3HAHUS: SIBIICHUE, HAYYHBIA (axT,
TUIoTe3a, (pusndeckas BeIMYMHA, 3aKOH, TEOpUs, HAOMIOICHUE, SKCIIEPUMEHT, MOACIMPOBAaHIE, MOJIENb, U3MEPEHHE,
MIOTPENTHOCTH N3MEPCHUN, M3MEPUTENbHBIC TPHOOPEI, MU POBAs Ta00PaTOPHSL.

MartemaTuka: pelieHne CUCTeMBl ypaBHEHWA. 1puroHoMmeTrpudeckne (YHKIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO. BEKTOPHI M MX NMPOEKIMH HAa OCH KOOPIWHAT, CIOXKEHHE
BeKTOpoB. llpom3BonHbie srmeMeHTapHBIX (QyHKIMA. lIpu3Haku MOmOOWSI TPEYTONBHHUKOB, OMpPEACICHHE IUIOIIATH
TUIOCKUX QUTYp U 00bEMA Tell.

Buonorusi: »neKTpuUUecKHe SBICHUS B OJKUBOW TpUpONE, KoyiebaTeNnbHbIC [BIDKEHHS B JKUBOW MPHPOJC,
SKOJOTUYECKUE PUCKHU NPU NPOU3BOICTBE JIEKTPOIHEPIHH, FMEKTPOMArHUTHOE 3arpsi3HEHUE OKpYKarouleil cpensl,
yIBTPa3BYKOBasA JUArHOCTUKA B MEAMLIMHE, ONTHUYECKHUE SIBIICHUS B )KMBOM MPUPOJE.

XHUMHUS: CTPOEHHE aTOMOB WM MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeN, MEXaHU3MBI 0Opa30BaHUS
KPUCTAJNIMYECKON PEMIETKH, CIIEKTPAIbHBIN aHAIU3.

Ieorpadus: MarHUTHBIE MONIIOCA 3EMJITH, 3aJI€KH MATHUTHBIX Py, GOToChEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.
TexHosorusi: TpUMEHEHHE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, JJIEKTPOJABUTATENh SKOOHM, TeHepaTop
MIEPEMEHHOr0 TOKa, WHAYKLMOHHAs Ie4Yb, JUHUM 3JIEKTpPOIepenad, 3JIEKTPOABUraTellb, paaap, paJluoNpUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-meup, yiapTpa3BykoBas MHATHOCTHKA B TEXHWKE, MPOCKIIMOHHBIN aImapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHas Oatapesi, CITyTHUKOBbIE TIPUEMHIKH, SIICPHASI SJHEPTETHKA U DKOJIIOTUIECKHIE aCTIEKTHI
€€ pa3sBUTUSL.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA30OBAHUAJINYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDI
JInyHOCTHBIE Pe3yJIbTATBI. OCBOCHHUS y4eOHOro npeaMeTra «Dusnka» - TOTOBHOCTh M CIIOCOOHOCTH O00YYatOLIHXCSI
PYKOBOACTBOBaThCSl C(HOPMHUPOBAHHOW BHYTPEHHEH TIMO3WIMEH JIHYHOCTH, CUCTEMON IIEHHOCTHBIX OpPWEHTAIIHUH,
MO3UTUBHBIX BHYTPEHHHX YOCKACHWH, COOTBETCTBYIOIIMX TPAAMIMOHHBIM ILEHHOCTSIM POCCHHCKOTO OOIIECTBa,
paclIMpeHne >KU3HEHHOTO OIBbITa M OMNbITa JAEATEBHOCTH B IPOLECCE PealM3all OCHOBHBIX HaNpPaBICHUI
BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:
rpa’kIaHCKOIr0 BOCIIMTAHUSA:

e c(OopMUPOBAHHOCTh TPAKIAHCKOH IO3MLMM OOYYalOMIErocsi KaKk AKTUBHOI'O W OTBETCTBEHHOIO HWICHA

poccuiickoro oomiecTna;
® [PHUHATHE TPAJULHUOHHBIX O0IIEYEIOBEUECKUX I'YMAHUCTHYECKUX U IEMOKPATHYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO [ESTEIBHOCTh B HHTEpecax TpaXJaHCKOrO OOIIEeCTBa, y4yacTBOBAaTh B
caMOyIpaBJICHUH B 00pa30BaTeIbHOI OpraHu3auu;

° YMCHUEC BSaHMOﬂeﬁCTBOBaTB C COHMAJIBHBIMMU HWHCTUTYTaMH B COOTBCTCTBUM C HUX q)YHKHI/IHMI/I u
Ha3HA4YCHHUEM;
TOTOBHOCTB K TYMAaHUTAPHOW U BOJIOHTEPCKOI IESITENBHOCTH.
MAaTPUOTHUECKOT'O BOCITUTAHUSL:
c(OPMHUPOBAHHOCTb POCCUHCKON TPaKAAHCKON MICHTUYHOCTH, IATPUOTH3MA;
LEHHOCTHOE OTHOIIEHHE K T'OCYAAapPCTBEHHBIM CHUMBOJIAM, JIOCTIDKEHHMAM POCCHICKHX YU€HBIX B 00jacTu
(DU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

e  chOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MTOBEICHUS;

o CIOCOOHOCTD OIICHUBATHL CUTyallI0O W IMPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTHPYACH Ha MOPAJIBHO-

HPABCTBCHHLIC HOPMBI U IICHHOCTHU, B TOM YHCJIC B ACATCIbHOCTHU y‘IéHOI‘O;

0CO3HAaHHUE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyLIETO.

3CTETUUECKOTO BOCITUTAHUSL:

3CTETUUECKOE OTHOLICHUE K MUPY, BKJIIOUYAs SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILETO (PU3NUYECKOI HayKe.

TPYAOBOT'O BOCITUTAHUSL:

HHTEpEC K pa3iu4HbIM cdepaM NpodecCHOHATBLHON AEATEIBHOCTH, B TOM YHUCIE CBA3aHHBIM C (pu3nkoil u

TEXHUKOM, yMEHHE COBepIlaTh OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccuyu W peann3oBBIBATH COOCTBEHHBIC

KU3HECHHBIC IJIaHbI;

® TOTOBHOCTH M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00MacTH (PU3MKH HA MPOTSHKCHUU BCEH
KHNU3HU.
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IKOJOIH4€CKOro BOCNMMTaHusA:

CcOPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYPhl, OCO3HaHHE TJIOOATBHOTO XapakTepa HKOJOTHYECKHX
npobiem;

TUIAHUPOBAHUE M OCYILECTBICHHE JCHUCTBUII B OKPYKAIOIICH Cpelie Ha OCHOBE 3HAHMUS IENIeH YCTOWYHMBOIO
Pa3BHUTHS YEIIOBEYCCTBA;

pacImpeHre OmbITa JESTENFHOCTH SKOJOTMYECKOH HANpaBIEHHOCTH HAa OCHOBE HMMEIOUIMXCS 3HAHUH MO
dhusuke.

LEHHOCTH Hay4YHOTO TIO3HAHUSL:

cOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (DU3UUESCKOI
HayKH;

OCO3HAHME LIEHHOCTH HAY4YHOW JESTEJILHOCTH, TOTOBHOCTh B MpOLIECCE M3YYCHUsS] (DM3HKH OCYILECTBISATH
MPOCKTHYIO U HCCIIEIOBATEIbCKYIO JACATSIBHOCTh HHIMBUAYAJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBIC YHHBePCcaAJbHbIE yYeOHbIe AeliCTBUSA

Bba3oBble JJornueckue aeiicTBHUA:

CaMOCTOSITETTHFHO (hOPMYITUPOBATh U aKTyaJIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpeaeNsITh LU ACSITEIbHOCTH, 3a4aBaTh NapaMeTPhl U KPUTEPUH UX JOCTUKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMAaTPUBAEMbIX (PU3NIECKUX SBICHUSX;

pa3pabaTsIBaTh TUTAH PEMISHHSI MPOOIEMBI C YIETOM aHAIH3a NMEIOIINXCS MaTepPUATbHBIX U HEMATePHATEHBIX
pecypcoB;

BHOCUTh KOPPEKTUBBI B JIESITENBHOCTH, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLEHUBATh PUCKHU
MOCJIEACTBUMN IEATCILHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHSIX PEAJBHOTO, BUPTYaJbHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS;

Pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

Ba3oBble uccienoBarebcKue JeCTBUA:

BJIaJIETh HAYYHOH TEPMUHOJIOTHUEH, KITIOUEBBIMH MOHATHSAMHU M METOJAaMU (PU3MUYECKOI HAYKH;

BJaJeTh HaBbIKAMU y4eOHO-HCCIEIOBATEIILCKOW W TPOCKTHOW JEsITENbHOCTH B oOmactu (u3MKy,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOHCKY METOJOB peIIeHHs 3afad (PU3MYECKOro
coJiep>KaHusl, MPUMEHEHUIO Pa3InYHbIX METOJIOB MTO3HAHMS,

BJIZIETh BHJAMHU JIESATEIFHOCTH O TOJYYSHUIO HOBOTO 3HAHMS, €r0 MHTEpPIPETAIMH, MPeoOpa3oBaHHUI0 U
NPUMEHEHHUIO B Pa3JIMYHBIX YUEOHBIX CUTYalUsX, B TOM YHCIIE ITPU CO3JIaHWU y4EOHBIX MPOEKTOB B 00JIACTH
¢buzuKy;

BBISIBIISITh [TPHYMHHO-CJICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3a/1auy, BBIIBUTATh TMIOTE3y €€ pelieHus,
HAXOJIUTh apryMEHTHI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPKJICHHI, 32/1aBaTh apaMeTPhl H KPUTEPUU PEIICHHS,
aHAIM3UPOBATh TIIOJlydEHHBIE B XOJE pEIICHUS 3aJaud pPe3yJbTaTbl, KPUTUYECKH OIEHHBATh HX
JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJadll B OOpa30BaTEIbHON JIESTENFHOCTH, B TOM YHCIE TPH
M3y4eHUH (QU3HKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHIBATH IPUOOPETEHHBIN OIBIT;

yYMETh MEPEHOCUTH 3HAHUS 110 (PU3KKE B MPAKTHUYECCKYIO 00JIACTh KU3HEACATEILHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeit;

BBIJIBUTATh HOBBIE HJIEH, TIPE/IJIaraTh OPUTHHAIBHBIE MIOJIXO/BI U PEIICHHUST,;

CTaBUTH MPOOJIEMBI M 33124, JOMYCKAIOIINE aJbTePHATHBHbIC PEIICHUSI.

PaGota ¢ undopmanueii:

BIa/IeTh HABBIKAMHU MOJy4YCHUs HH(OpMAIMU (PU3HMUSCKOTO COACPKAHHMS W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITETIBHO ~ OCYINECTBISITh TOWCK, AHAIN3, CHUCTEMATH3AIMI0 W HHTEPIPETAUIO HWHPOPMAIUH
Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;

OLIEHMBATH JIOCTOBEPHOCTH HH(POPMAITUH;

HUCITIOJIb30BaATh CpeJICTBa I/IH(i)OpMaHI/IOHHBIX n KOMMyHI/IKaHI/IOHHBIX TCXHOHOFI/Iﬁ B peHIeHI/II/I KOrHUTHUBHBIX,
KOMMyHI/IKaTI/IBHBIX n OpFaHI/I3aI_[I/IOHHBIX 3ag1a4 C CO6HIO)ICHI/ICM Tpe60BaHHI71 3pFOHOMI/IKPI, TCXHHUKU
0€30MacHOCTH, THIHEHBI, PECYpCOCOCPEIKEHHsI, MPABOBBIX M STHYCCKMX HOPM, HOPM HH(POPMAIHOHHON
0e30IMacHOCTH;

CO3JIaBaTh TEKCTHI (PU3MYECKOTO COJICPIKaHMsI B Pa3IMUHBIX (hopMarax ¢ y4éTOM Ha3HAYeHUS] WHPOPMAIUH 1
LIEJIEBOW ayJIUTOPUH, BBIOHPAs ONTUMAIBHYIO (POPMY MPEJCTABICHUS U BU3yaTH3aIINH.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le }IeﬁCTBHH:
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OCYILECTBJISATh OOILICHUE HA YPOKax (PU3UKK U BO BHEYPOUHOM JACATEIBbHOCTH;

PaCIO3HABATh MPEANOCHUIKA KOH(GIMKTHBIX CUTYallMi U CMIr4aTh KOHQIMKTHI;

Pa3BEPHYTO M JIOTHIHO M3JIaraTh CBOIO TOUKY 3PCHHS C UCIIOIH30BAHUEM S3BIKOBBIX CPEICTBR;

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHOM 1 MHAWBHUYaTbHON paOOTHI;

BEIOMpAaTh TEMATHKy M METOABl COBMECTHBIX NEHCTBHI C y4€TOM OOIINMX HMHTEPECOB W BO3MOXKHOCTEH
Ka)KJI0ro WieHa KOJIJIEKTHBA,

NPUHUMATh 1EId COBMECTHOM NIE€ATENLHOCTH, OpPraHU30BBIBATH U KOOPJAUHUPOBATH ACHCTBUS 1O €&
JIOCTHKCHUIO: COCTABJIAThH IUIAH JACHCTBUMN, PACIIPENCISITh POJIM C YIETOM MHEHHI YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

OIIEHWBATh KaYECTBO CBOETO BKJIA/Ia U KAYKAOTO YUYAaCTHHKA KOMAH/IBI B OOIIUNA Pe3yIbTaT 10 pa3paboTaHHBIM
KPHUTCPHUSIM;

mpeaiaraTh HOBBIE IIPOCKTHI, OIEHWBATHh HJAECH C IO3WIIMA HOBHU3HBI, OPHUTHMHAIBLHOCTH, IPAKTHICCKOU
3HAYMMOCTH;

OCYIIECTBJISATH MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IUYHBIX CUTYAlMsIX, MPOSIBISATH TBOPUECTBO U
BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe AeiicTBUSA

Camoopranuszanus:

CaMOCTOSITEIBHO OCYIICCTBIISIT MO3HABATEIBHYIO JCSITENBHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMUH, BBISIBIISITH
MpoOJIeMbl, CTaBUTh U HOPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIBHO COCTABJIATh IUIAH PEIICHHA pPAcYETHBIX M KAYEeCTBEHHBIX 3a/a4, IUIAH BBIIOJTHEHHS
MIPAKTUIECKON PadOTHI C yUETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U PEANOUTEHUH;
JlaBaTh OLCHKY HOBBIM CHTYaIHsIM;

pacimpsATh paMKH y4eOHOT0 peiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILCHHUE;

OLIEHMBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO SPYAULIUN B 00NACTH (PU3UKH, TOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTesbHbIN U KYIbTYpPHBIH YPOBEHb.

CaMOKOHTpOJIb, 3MOLMOHANbHbII HHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yAbTaTOB LIEISIM;

BJIaJIeTh HABBIKAMH I103HABATENbHONW pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH M MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAaHUM;

WCTIOJIB30BaTh MPUEMBI pedIIEKCUH ISl OLICHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

HPUHUMATh MOTHBBI U apTyMEHTBI APYTUX IIPU AHAJIU3E PE3YJILTATOB ACSATEIBHOCTH;

MPUHUMATE ce0sl, TOHUMAast CBOU HEJJOCTATKU U JOCTOWHCTBA;

HPUHUMATh MOTHUBBI U aPTyMEHTBI APYIUX IIPU AHAIN3E PE3YJIBTATOB JAEATEINBHOCTH;

MPU3HABATh CBOE MPABO W MPABO JPYTHUX HA OMIMOKH.

B nporiecce 10CTHRKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOSHUS IPOTPaMMBbl 110 (PU3UKE JJIs YPOBHS CPEIHEro OOIIEero

06p8,30BaHI/I$I y 06y‘{aIOH_II/IXC$I COBCPIICHCTBYCTCHA 3MOLIPIOHaJ'IBHLIfI HWHTCIICKT, npeunonarafomnﬁ

c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IIOHMMATh CBOE 5SMOLMOHAIBHOE COCTOSHHE, BHUIETDH
HaTpaBJICHUs Pa3BUTHS COOCTBEHHOM SYMOIMOHATBEHOHN chepbl, OBITh YBEPEHHBIM B ce0e;
CaMOpETyJIMPOBAHUS, BKJIKOYAIOUIETO CAMOKOHTPOJb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJCHNE, CIIOCOOHOCTh alalTHPOBAThCA K SMOLMOHAIBHBIM M3MEHEHHUSIM M IPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBAllU{, BKIIOYAIOIIEH CTPEMIICHHE K JOCTM)KCHMIO LEJIM W YCIEXy, ONTHUMH3M,
MHULIAATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOAS U3 CBOMX BO3MOXKHOCTEH;

SMITaTUH, BKJIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHANBHOE COCTOSHUE APYTHX, YUYUTBHIBATh €ro IpHU
OCYILECTBIICHUH OOLICHNUS, CHOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHHMIO;

COLIMAJBbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHA C JPYTHMH JIFOJbMH,
3a00THUTHCS, IPOSIBIIATH UHTEPEC U Pa3peraTh KOHPIUKTHI.
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INPEJMETHBIE PE3YJIbTATBI

K xonmy oOyuenuns B 10 kjaacce mpeaMeTHBIE pe3yiIbTaThl Ha YIUIYOJIEHHOM YPOBHE [OJDKHBI OTpaKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

MOHUMATh POJIb (U3UKU B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, HKOJOTHYECKOH, COLMAIBHONW M ITHYECKOH
cdepax AeATEIbHOCTH YEJIOBEKa, POJIb U MEeCTO (M3MKU B COBPEMEHHOM HAay4HOU KapTHHE MHpa, 3HaUCHHUE
OIMHMCATENBHOM, CHCTEMATH3UPYIONIEH, OObICHUTEEHOW U MTPOTHOCTHYECKON QYHKINN (HU3HUECKON TEOpHUU —
MEXaHHWKH, MOIEKYISIpHOH (MUK WM TEePMOAMHAMHUKH, PONb (H3MUecKorl Teopuu B (HOPMHUPOBAHHUH
npeacTaBieHuil 0 PU3nYeCcKoil KapTHHE MUPA;

pasnuyaTe yCIOBHS MPHUMEHUMOCTH Mojelell (M3NYecKMX Tel W IPOLECCOB (ABJIEHUI): HHEpIHATbHAsI
CUCTeMa OTCYETa, aOCONIOTHO TBEPIIOE TENI0, MaTepHallbHAs TOYKA, PABHOYCKOPEHHOE JBIDKEHUE, CBOOOTHOE
najieane, abCONMIOTHO yrhpyras nedopMarusi, abCOMOTHO ypyroe u abCONOTHO HEYNMPYroe CTOIKHOBEHUS,
MOJIJI Ta3a, XHUIKOCTH M TBEPAOro (KPUCTAIMYECKOTO) Teja, WACaNbHBIA Ta3, TOUCYHBIA 3apsil,
OJTHOPOJIHOE IEKTPUUECKOE TI0JIE;

pasnuyaTe YCIOBUS (TPaHHUIBL, OONACTH) MPUMEHHMOCTH (DM3WYECKHUX 3aKOHOB, TOHWMAaTh BCEOOIIHt
xapaktep (pyHIaMEeHTATbHBIX 32aKOHOB U OTPaHWYEHHOCTH MCIIOIB30BaHMS YaCTHBIX 3aKOHOB;

AHAIIM3UPOBATh W OOBSICHITh MEXaHWYECKHE TIPOIECCH W SBICHHS, WCIONB3YS OCHOBHBIE ITOJOXEHHS U
3aKOHbI ME€XaHUKH (OTHOCI/ITCHLHOCTL MECXaHUYCCKOI'O IBHIKCHHU, Q)OpMyJII)I KMHEMAaTUKH PAaBHOYCKOPCHHOI'O
JBIDKEHHS, TpeoOpa3oBaHus [ammmes JUis CKOPOCTH W IEpeMelleHHs, 3akoHbl HpIoTOHa, TpUHIHUI
OTHOCHUTEIHHOCTH [ anmies, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUS MMITYJIbCa M MEXaHHIECKOH
SHEPTHH, CBSA3b PAOOTHI CHIIBI C U3MEHEHNEM MEXaHWYeCKOW 3HEPTHH, YCIIOBHUS PaBHOBECHS TBEPIOTO Tela),
IIpyu STOM HCIOJIb30BaTh MATCMATHYCCKOC BBIPAXKCHUE 3aKOHOB, YKa3bIBATH YCJIOBUSA MNPUMCHHUMOCTH
(¢u3nMUecKuX 3aKOHOB: MpeoOpa3oBaHWil [amuies, BTOPOro W TpPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB
COXpaHEHUS UMITYJIbCa U MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS,

AHAJIM3UPOBATL U 06’b$ICH$ITI) TCIUIOBBIC MPOUECChI U ABJICHUA, UCIOJB3YSA OCHOBHBLIC ITOJIOKCHHUA MKT u
3aKOHBl MOJICKYJISAPHOH (QU3MKH M TEPMOJUHAMUKM (CBSI3b JABICHUS HWJEalbHOTO Traza coO CpeaHel
KUHETUYECKOW HHEPrued TEIUIOBOTO [BWXKEHMS M KOHLEHTpAlMEdl €ero MOJIEKYJ, CBS3b TEMIIEpaTyphl
BEIIECTBA CO CpEeAHEeW KHHETHYEeCKOHW OJHEpPrueil TeIIOBOTO MABIDKEHHS €ro 4YacTHIl, CBS3b JIABJICHHS
WJEalbHOr0 raza ¢ KOHLEHTPALMEeH MOJEKYJI U ero TeMmepaTrypou, ypaBHeHue MeHaeneeBa—Kianeiipona,
HCpBbeI 3aKOH TEpMOAMHAMUKH, 3aKOH COXpPAaHCHHA OHCPIUHU B TCIUIOBBIX HpOHCCC&X), Inpu 3TOM
WCIIONIb30BaTh MaTeMaTHYeCKOe BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIOBHS NPUMEHUMOCTH YpaBHEHHS
MenneneeBa—Knaneiipona;

AHAJIM3UPOBATL U O6TJHCH$[TB QJICKTPUUYCCKUC SBJICHUSA, MCIOJb3Yd OCHOBHBLIC IIOJIOKCHHA W 3aKOHBI
JNEKTPOMHAMHUKN (3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsga, 3akoH KyjoHa, MOTEHIMANIbHOCTD
QJICKTPOCTATUYCCKOI'O IOJIA, MPUHIUII CYNEPIO3UIIUN DJICKTPUUCCKUX HOJICI‘/'I, IIpyu 3TOM YKa3biBasAd YCJIOBUA
MpUMEHUMOCTH 3akoHa KyrnoHa, a Takke MpaKTUYeCKH Ba)KHbIE COOTHONICHWS: 3aKOHBI OMa IJIs y4acTka
LMY | JUIA 3aMKHYTOH 3jIeKTpuyeckoi 1enu, 3akoH Jxoyns—Jlenna, npasmia Kupxroda, 3akonsr @apasnes
JUTSI DIIEKTPOIIH3A);

OIMHCHIBATh (PU3MUECKUE TPOIIECCHl U SBICHUS, UCIIONb3Ys BEIMYHHEI: epEMeEIleHIe, CKOPOCTh, YCKOPEHHE,
MMITyJIbC T€la W CHUCTEMBI TEJ, CHJIa, MOMEHT CHWIIBI, JaBIICHUE, MOTCHIMAIbHAS SHEPTHUsl, KHHETUYeCKas
SHEprusi, MEXaHW4yecKas SHeprusi, paboTa CHIIBI, IEHTPOCTPEMHUTEIHHOE YCKOPEHHWE, Chjla TSHKECTH, CHila
YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTh, DHEPIHs B3aMMOJIEHCTBUS Tena ¢ 3eminéil BONMM3M e€ TIOBEpPXHOCTH,
SHEprus YIpyrou aepopMamnuy MpYKUHBI, KOIWYECTBO TEIUIOTHI, a0COIIOTHAs TeMIleparypa Tena, pabora B
TEPMOAMHAMUKE, BHYTPEHHSS DHEPrUs WACAFHOTO OJHOATOMHOTO Ta3a, padoTa WIeallbHOTO Tas3a,
OTHOCUTEJbHASL BIIAXHOCTh BO3ayxa, KIIJ[ uaeasbHOro TEIIOBOrO JBUTaTels; JJIEKTPUYECKOE IIOJIE,
HaHpH)KéHHOCTB QJICKTPUYCCKOI'O I10JIA, HaHpﬂ)KéHHOCTI) IIOJIA TOYCYHOI'O 3apiaa WM 3aps>KCHHOI'O miapa B
BaKyyME€ MW B JUIEKTPUKE, TOTEHIMAN 3JEKTPOCTATUYECKOrO TOJS, Pa3HOCTh MMOTEHIUAJIOB,
JNEKTPONBWXKYIIAsl CWJIa, CHja TOKa, HAmpshyKeHHWe, MOIIHOCTHh TOKa, 3JIeKTpUdecKas €MKOCTh IUIOCKOTO
KOHJIEHCAaTOpa, COMPOTHBIIEHHWE Yy4acTKa IIeMH C [OCIEAOBAaTENbHBIM M TapajljiebHBIM COeINHEHHUEM
PE3UCTOPOB, SPHEPTHSI ANEKTPUIECKOT0 OIS KOHIEHCATOpa;

OOBSICHATH 0COOEHHOCTH MPOTEKaHHs (PU3MUYECKUX SBJICHUN: MEXaHUUECKOE JBIKEHHUE, TEIUIOBOE IBM)KEHHUE
YacTHUIl BEILECTBa, TEIIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIDKEHHE, TUPQy3usi, UCIapeHue, KUIEHUE U
KOHJICHCAIMsS, IUIABIIEHWE W KPUCTAJUIM3AIlMs, HAMpaBICHHOCTh TEIUIONEpeayn, DSJIEKTpHU3amus Ted,
9KBHITOTEHIIUAIBHOCTD MMOBEPXHOCTH 3apsXKEHHOTO IIPOBOTHUKA,;

MPOBOJUTH HCCIEIOBaHUE 3aBUCHUMOCTH OJHOM (PHU3MYECKON BEIMYMHBI OT APYIOH C HCIIOJIB30BaHUEM
MPSAMBIX U3MEPEHUH, TpPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3YJBTATHI ITOJTYYCHHOM

22



3aBUCHMOCTH (PM3MYECKHX BEIWYMH B BHIE I'paduKoB ¢ yd4ETOM aOCOIIOTHBIX HMOTPELIHOCTEH M3MEpeHHH,
JieNiaTh BBIBOABI 10 Pe3yJIbTaTaM MCCIeJOBaHUs;

MPOBOJUTH KOCBEHHBIE H3MEpPEHHs (PH3MYECKHX BEJIWYHMH, NPU STOM BHIOMpATh ONTHUMAJIBHBIA METO[
HU3MEpPEHUs, OLIEHNBATH a0COIIOTHBIE M OTHOCUTENBHBIE MOTPELTHOCTH NPSMBIX U KOCBEHHBIX H3MEPECHUM;
IPOBOJUTH ONBITHl IO IPOBEPKE MPEIOKEHHON TIUIOTE3bl: IIJIAHUPOBAaTh JSKCIEPUMEHT, COOMpaTh
9KCIEPUMEHTAJIBHYIO YCTaHOBKY, AHAJIU3UPOBATH IIOJYUYCHHBIE PE3yJbTaThl M JAENATh BBIBOJ O CTaTyce
MPEJIOKEHHON TUIOTE3bI;

co0oaaTh npaBwiia 6€30MacHOro TPyAa MpY MPOBEICHUH HCCIIEJOBaHUN B paMKax y4eOHOTro 3KCIIEpUMEHTa,
MPaKTUKyMa M yueOHO-UCCIIeIOBATEILCKOM U MMPOSKTHOM JCSITENbHOCTH C MCIOIb30BaHUEM U3MEPUTEIBHBIX
YCTPOMCTB U JIaOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacu€THbIE 3aJadd C SBHO 33aJaHHOM M HESABHO 3aJaHHOM (PU3MUYECKOH MOJENbI0: Ha OCHOBAaHWU
aHalM3a YCIOBUS OOOCHOBBIBATH BHIOOp (HM3MUECKON MoenH, OTBedaromlell TpeOOBaHWSAM 3alayuH,
OPUMEHSTh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (U3UYECKUX TEOPHH NMPH HCIOIB30BAHUU
MaTeMaTHYECKHX METOJOB DPEIIeHMs 3afad, MPOBOAUTH PacyéThl HA OCHOBAaHMM HWMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YyJIbTATHl M KOPPEKTUPOBATH METOABI PEILICHUS C YUETOM IOJIyYEHHBIX PE3yJIbTaTOB;
pelaTh KauecTBEHHBIE 3afadyd, TpeOyIollre MPUMEHEHUs 3HaHUM M3 Pa3HBIX Pa3lelioB Kypca (QU3HKH, a
TaK)Ke WHTErpalliy 3HAHWK U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAUBATDH JIOTHUECKYIO
LETNOYKY pacCyKJICHUH C OTOpON Ha N3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHIS,
HCIONB30BaTh TEOPETHYECKHE 3HAHUS Al OOBSICHEHHMS OCHOBHBIX IPHUHLUIOB pabOThl M3MEPHUTEIBHBIX
pUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MIPOLIECCOB;

MPUBOIUTH PUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
MIPOLIECCOB OKPY>KAIOIIEro MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

AHAJIM3HUPOBATL MW OLCHHUBATHL IIOCJICACTBUA 6[)1TOBOI7[ u HpOI/I3BOILCTBCHHOI71 JACATCIIBHOCTH 4YCJIOBCKA,
CBSI3aHHOM C (PHU3MYECKHMH TMPOIECCaMH, C TMO3HMIUI HSKOJOTMYECKOH O€30MacHOCTH, MPEACTaBICHUH O
panKMoHaIbHOM NIPUPOAOIOIF30BAaHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUH JOCTIKEHUN HAYKU M TEXHOJIOTHH
JUISL JabHEHILETo Pa3BUTHS YEI0BEUECKOr0 O0IEeCTBa,;

MPUMEHSTh Pa3iuYHbIe CIOCOObl paboThl ¢ WHpOpPMaIUeld (HU3MYECKOTO COJCpPKaHUS C HCIIOJIb30BAaHHEM
COBPEMCHHBIX I/IH(bOpMaIH/IOHHBIX TCXHOHOFHﬁ, IIpyu 3TOM HCIIOJIb30BaTh COBPCMCHHBLIC I/IH(I)OpMaHI/IOHHI)Ie
TEXHOJIOTHH AJIsl TOMCKa, MepepaboTKu W TpenbsiBICHUS y4eOHOW M Hay4YHO-TIOMYJISIPHOM WH(pOpMaLuu,
CTPYKTYPHUPOBAaHUSI U WHTEPIpEeTaluy MH(POpMalMK, NOTYYEHHON W3 Pa3lNUYHbIX WCTOYHUKOB, KPUTHUYECKH
aHaJM3UPOBATh MOJTY4YaeMyl0 HH(OPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIHXCS
3HaHW, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIINY;

MPOSIBJIATH OPraHW3alMOHHbBIE U TI03HABATEIbHbBIE YMEHHS CAMOCTOSATENILHOIO MPHOOPETEHUS HOBBIX 3HAHUN B
MPOLIecCe BBIIOIHEHHS IPOEKTHBIX U y4eOHO-HMCCIe10BaTeNIbCKUX PadoT;

paboraTe B TpyNIE C HCHOIHEHHEM pa3IM4YHBIX COLMAJIbHBIX pOJIEH, IMJIaHUPOBaTh pabOTy TpPYIIIb,
palMOHATIBHO paclpeneNsTh ACATEJbHOCTh B HECTAHAAPTHBIX CHUTYalHMsAX, aJE€KBaTHO OLEHHMBATh BKIAJ
Ka)X/IOTO U3 YYaCTHHKOB TPYIIIBI B PEIICHHE pacCMaTpUBAEMO TPOOIIeMEl,

NpOSIBJIATE MOTHMBAaLMIO K Oynymed npodeccHoHambHON MEesTEIbHOCTH IO CIEHUaIbHOCTAM (U3HKO-
TEXHUYECKOT0 IPoduIIs.

K xoHmy oOyuenus B 11 Kiacce mpeaMeTHbIE pe3ysibTaTbl Ha YIIyOJI€HHOM YPOBHE MOJDKHBI OTpaXkaTb

c(OPMHUPOBAHHOCTD Y OOYYAIOLMXCS] YMEHUIL:

MOHUMATh pPOJNb (U3MKH B OSKOHOMHYECKOH, TEXHOJOI'MUYECKOH, COIMalbHOW W JTHYECKOH cdepax
JIeSITENIBHOCTY YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHOMN Hay4HOU KapTWHE MUPA, POJIb ACTPOHOMUU B
MIPAKTUYECKON JEATENbHOCTH 4YEJOBE€Ka W JaJbHEHIIEM HayYHO-TEXHHYECKOM pa3BUTHH, 3HAUCHUE
OIMCATENbHOM, CUCTEMATU3UPYIOLIEH, 00BSICHUTELHON U MPOTHOCTHYECKON (GYHKIUH pu3ndeckoil Teopun —
AJIEKTPOIMHAMHKH, CTIEIUATFHON TEOPUH OTHOCUTEILHOCTH, KBAHTOBOU (PH3HMKH, pOIib GU3UUECKON TEOPUH B
(opMHUPOBaHUH MPEACTABICHUH 0 (PU3NUECKON KapTHHE MUpPa, MECTO (U3NUECKON KapTHHBI MUpa B 00IIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE;

pasnuuaTh YCIOBUS MPHUMEHHMOCTH MOJeNel (u3mdecKkux Ten W TPOIeccOB (SBIEHHI): OTHOPOIHOE
ANIEKTPUYECKOE W OJIHOPOJHOE MArHUTHOE IIOJIS, TApMOHHYECKUE KOJeOaHUs, MaTeMAaTUYECKUN MAasTHUK,
WjealbHbId TPYKUHHBIA MasSTHUK, TAPMOHHYECKHE BOJHBI, WJCANBbHBIH KOJIeOATeNbHBIN KOHTYp, TOHKas
JIMH3a, MOZENIEN aToMa, aTOMHOTO Apa U KBAHTOBOH MOJEIH CBETA;

pa3nuyath yclIoBHS (TPaHUIBI, OOJIACTH) NPUMEHHUMOCTH (PHU3MYECKHX 3aKOHOB, MOHWUMATh BCEOOUIHI
xapakTep QpyHIaMEeHTAILHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOJIb30BAaHHS YaCTHBIX 3aKOHOB,
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aHAJIM3UPOBATh U OOBACHATH AIIEKTPOMArHUTHBIC NIPOLIECCHl U SBJICHUS, UCIOIb3YS! OCHOBHBIC NOJIOKEHUS U
3aKOHBI 3JEKTPOAMHAMHUKM U CHELMAIBHOW TEOPUM OTHOCUTEIIBHOCTH (3aKOH COXPAHEHHUS 3JIEKTPHUECKOIO
3apsga, cuna Amnepa, cuia JlopeHIa, 3aKOH 3JEKTpOMarHuTHOW MHAYKUMH, mpasuio Jlenma, cBazp O/IC
CAMOMHIAYKLIUH B 3JIEMEHTE D3JIEKTPHYECKOH WEeNH CO CKOPOCTbIO HM3MEHEHHs CHJIBI TOKa, IOCTYJaThl
CTIEITHaTFHOM TEOPUH OTHOCHTEILHOCTH DWHINTCHHA);

aHAJIM3UPOBATh U OOBIICHATH KBAaHTOBBIEC NPOLECCHl U SIBICHUS, UCIOJIb3YS MOJOXKEHUS KBAHTOBOM (U3HKH
(ypaBHenne DifamTeitHa M (otodddexra, mepBeii M BTOPOH mocTynaTsl bopa, MPUHIAIT COOTHOIICHHS
HeonpenenéHHocTel ['eizeHOepra, 3aKOHBI COXPAHCHHS 3apsA0BOTO M MAacCOBOTO YHCET M DHEPTHHM B
SIIEPHBIX PEaKUUAX, 3aKOH PaJHOaKTUBHOTO Paciania);

OIMCBHIBATh (PU3MUECKHE IPOLIECCHI U SBJICHUS, UCIOJIb3YS BEIIMUHUHBI: HAIPSHKEHHOCTD 3NEKTPUYECKOI0 OIS,
MOTEHIMAT 3JIEKTPOCTATUYECKOro II0JI, PAa3HOCTh IIOTEHIMAIOB, HJICKTPOIBIDKYLIAsl CHJIA, HHIYKLUS
MarHUTHOTO IIOJiISi, MATrHUTHBIM MOTOK, CHJIa AMIepa, HHAYKTHBHOCTb, 3JCKTPOABIDKYIIAas CHIA
CAaMOMHIYKLIWUH, SHEPrHs MAarHUTHOTO TMOJS MPOBOJHUKA C TOKOM, PENTHBHCTCKUI HMMITYJIbC, MOJHAS
SHEPTrusl, SHEPIrus MOKOsI CBOOOTHON YacTHUIIBI, SHEPTUs U UMIYJbC (OTOHA, MACCOBOE YMCIIO M 3apsl spa,
SHEPTUS CBSI3M AIPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUsl (HUINUECKUX SBICHUI: NEKTPOMAarHUTHAs WHAYKIHSI, CAMOUHIYKIINS,
pe3oHaHc, uHTepdepeHuuss BONH, AW(pakuus, AUCHEPCHs, TOJIHOE BHYTPEHHEE  OTpakeHHe,
tdotosmextpuueckuit  dpdextr (porodddexr), ampda- m Oera-pacmanmbl sAnep, TaMMa-U3TyUCHHE sIIEp,
(u3nUecKue MPUHLMIILI CIIEKTPAIILHOTO aHaIN3a U paboThI J1a3epa;

OTIPEIENIATh HANpaBlieHHEe HHAYKIUH MarHUTHOTO TOJNs TPOBOJAHMKA C TOKOM, CHJIBI AMIIEpa W CHIIBI
Jlopenna;

CTPOUTh H300paXEHHE, CO3JaBacMO€ IUIOCKHMM 3€pPKaJIOM, TOHKOW JIMH30M, M PpacCUUTHIBATH €ro
XapaKTEePUCTHUKHY;

MPUMEHSTh OCHOBOIIOJArAIONINE aCTPOHOMUYECKNE TOHSITHS, TEOPUH U 3aKOHBI ISl aHAIN3a U OOBSCHEHUS
(u3MUECKUX MPOLECCOB, MPOUCXOMAMIMX B 3BE3MaX, B 3BE3AHBIX CHUCTEMAaX, B MEXTAIAKTUYECKOW Cpene;
JBIKEHUS HEOECHBIX TeJI, DBOIIOMH 3BE31 U BeeneHHoi;

MPOBOJUTH UCCIIEIOBAaHHUE 3aBUCMOCTEH (PU3NUECKUX BEIMYHMH C UCIOIb30BAaHUEM MPSIMBIX U3MEPEHHI, IPU
3TOM KOHCTPYHPOBaTh YCTaHOBKY, ()MKCHPOBATH PE3YJIbTAThl IONYYEHHOH 3aBUCHUMOCTH (HPUIUUECKUX
BEIMYMH B BHAE TpadukoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpPEeHHH, AelaTh BBIBOIBI IO
pe3yibTaTaM UCCIIEeOBAHMUS;

MPOBOJUTH KOCBEHHBIC HW3MEpPEHHs (PU3MUYECKHX BEJIWYHMH, MPU STOM BBIOMpaTh ONTUMAIBHBI METO.
W3MEpPEHUsI, OLIEHUBATH a0COIIOTHBIE M OTHOCHUTENBHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHUIA;
MPOBOJUTH ONBITHl IO MPOBEPKE TMPEUIOKEHHOH TIHMIOTE3bl: IJIAHUPOBAaTh JSKCIEPUMEHT, COOMpaTh
SKCHEPUMEHTAIBHYIO YCTaHOBKY, AHAJIU3UPOBATH IOJYyYCHHBIE PE3yJbTaThl M JAejaTh BBIBOJ O CTaTyce
MPEUIOKEHHOM TMITOTE3bI;

OIMCHIBATH METO/BI MOYYCHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

co0oaTh mpaBuiia 6e30MacHOro TPYyAa PU POBEJCHUH HCCIIEJOBAaHUN B paMKax y4eOHOTO 3KCIIEPUMEHTA,
MPaKTUKyMa M yueOHO-UCCIIeIOBATEILCKOW U MMPOSKTHOM JIESITENBHOCTH C MCIIOIb30BAHUEM M3MEPUTEIHHBIX
YCTPOKMCTB U J1aOOpaTOPHOTo 000PYyIOBAHMUS;

pemaTts pacu€THhIe 3aJadd C SBHO 33aJaHHOM M HESBHO 3aJaHHOW (PU3MYECKOHl MOAENbI0: Ha OCHOBaHUHU
aHaJIM3a YCJIOBHsI BBIOMpATh (hU3NUECKHE MOJEIH, OTBEYArOIe TPeOOBaHUAM 3a/1a4H, IPUMEHITh HOPMYJIHI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPHH MPH UCIIOIH30BAHUN MAaTeMaTHYECKHX METO/IOB
peleHns 3ajad, MPOBOANUTH PacdéThl HA OCHOBAHMU WMEIONIUXCS JaHHBIX, aHAJTH3UPOBATh PE3YNbTAaThl U
KOPPEKTHPOBATh METOABI PELICHHUS C YUETOM MOJyYEHHBIX PE3yJIbTATOB;

pelaTh KauecTBEHHBIE 3ajadd, TpeOyrollre NMPUMEHEHUs] 3HaHWM W3 Pa3HBIX Pa3lelioB Kypca (QU3MKH, a
TaKXKe WHTErpalliy 3HAHWH U3 JAPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAUBATH JIOTUYECKYIO
HETNOYKY PacCyKJICHUH C OTOpOH Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS,
HCTONB30BaTh TEOPETHYECKHE 3HAHUS Al OOBSICHEHHMS OCHOBHBIX IPHUHLIUIOB pabOTbl M3MEPHUTEIBHBIX
npuOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOIIECCOB;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OObSICHEHHE
MPOLIECCOB OKPY>KAIOIIEro MUPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHANM3UPOBATh W OIIGHUBATH TIIOCIEACTBHUSI OBITOBOW W IPOU3BOJICTBEHHOW JESITEIBHOCTH 4YeJOBEKa,
CBSI3aHHOM ¢ (HU3MYECKHMH TMPOIECCaMH, C TO3MIUI DKOJOTMYECKOH OEe30MacHOCTH, IMPEJCTAaBICHUN O
panMOHaIBHOM NIPUPOAOIOIB30BAHIH, & TAKXKE Pa3yMHOM HCIIOJIb30BaHUH JOCTIKEHUH HAYKU M TEXHOJIOTHI
JUIsL 1abHEHILEro pa3BUTHS YEIOBEUECKOI0 O0IIEeCTBa,;

MPUMEHSTh Pa3InYHbIe CIOCOObI paboThl ¢ WHpOpPMaIed (HU3HYECKOTO COJEpPKaHUS C UCIIOJIIb30BAaHHEM
COBpPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, TP 3TOM HCIIONB30BaTh COBPEMEHHBbIE WH(POPMAIMOHHbBIE

24



TEXHOJIOTHH JJIsl TIOMCKA, TepepaboTKH W TIpelbsIBICHHS y4eOHOW M HAyYHO-TIOMYJIIPHON WH(pOpMAaIUH,
CTPYKTYPUPOBAHMSI U WHTEPIIPETalMK HH(OPMAIUH, TIOJYYCHHON W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUCCKU
AHAJIM3UPOBATh TIONyYaeMyr0 MH(OPMAIIUIO M OICHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS
3HaHW, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OPMAIINY;

MPOSIBJIATH OPTraHU3AIUOHHBIC U TIO3HABATEIbHBIC YMEHUS CAMOCTOSATEIILHOTO MPHOOPETEHUS] HOBBIX 3HAHH B
MpoIiecce BBITIOHEHHS MTPOSKTHBIX M y4eOHO-HCCIIeI0BATENLCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHECHUEM pPa3IMYHBIX COIHAIBHBIX pOJICH, IJIAHUPOBAaThH pPAa0OTy TPYIIIbIL,
PaAIlMOHANBHO PACIpPECNIATh JCATCIBHOCTh B HECTAaHIAPTHBIX CHUTYaIUsIX, aJCKBaTHO OLCHUBATh BKJIAJ
KaXXJIOTO U3 YYaCTHUKOB TPYIIIEI B PEIICHAE paCCMATPUBACMOM MTPOOIEMEI,

MPOSIBJIATh MOTHBAIMIO K Oynymied mpodeccHoHambHON JesSTeIbHOCTH IO CIEIHAIbHOCTIM (PU3HKO-
TEXHUYIECKOTO TIPOGHIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne || HammeHoBaHHE pa3/IeioB U TEM HPOrPAMMBbI ‘ KosundecTBo 4acoB OnextpoHHbIe (LH(pPOBbIC) 0Opa3oBaTEIbHBIC
n/m Bcero| KontponbHble [IpakTHyeckue peCypehL
paboThI paboThI
[Pasnien 1. HAYUHBIN METO/I IO3HAHUSI IIPUPO/IbI |
‘1.1 ”Haqubn?I METO]I TIO3HAHUS TIPUPO/IBI H 6 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/ITOFO 10 paszaeny H 6 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 ”KI/IHGM&TI/IKa H 10 H 1 H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
2.2 | unamuka | 10 | I |Bu6mioTexa LIOK https:/m.edso0.ru/f16b68d7 |
‘2.3 ”CTaTI/IKa TBEPIOTO Tela H 5 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/f16b68d7 ‘
‘2.4 ”3aKOHI>I COXpaHEHHsI B MCXaHUKE H 10 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/ITOFO 0 pazaeny H 35 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA |
‘3.1 ”OCHOBH MOJIEKYJISPHOKMHETHYECKOI TeOpHun H 15 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo0.ru/f16b68d7 ‘
‘3.2 |‘TepMOI[I/IHaMI/IKa.TeHHOBBIe MaIlHHBI H 20 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
3.3 ||ArperaTHble cOCTOsTHHS BelecTBa. Da3oBbie 14 bubnunoreka LIOK https://m.edsoo.ru/f16b68d7
HEePEXO/IbI

‘I/IToro IO pa3feiny H 49 H ‘
Pazniea 4. JJEKTPOJMHAMMKA |
4.1 |Prexrpraeckoe mome | 24 | I |Bu6mioTexa LIOK https:/m.edso0.ru/f16b68d7 |
‘4.2 ”HOCTosIHHLIﬁ AIEKTPUUECKHIA TOK H 24 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
‘4.3 ”TOKI/I B Pa3lIMYHBIX Cpeax H 6 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/IToro 10 pa3feiny H 54 H ‘
[Paznen 5. ®DUBMUECKHI HIPAKTUKYM |
‘5.1 ”(DI/ISI/I‘IGCKI/Iﬁ MPAKTUKYM H 16 H H 16 HBI/IGJ‘II/IOTCK& LIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/ITOFO 0 paseny H 16 H ‘
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No HanMeHnoBaHue pa3ienoB U TEM IPOrPaMMbI ‘ KonnyecTBo vacos ‘ DnekTpoHHbIe (G POBBIC) 00pa30BaTEIbHbBIE
n/n Beero|| KontposbHbie [IpakTuueckue peCypebt
paboThI paboThI
‘PCSCpBHOG BpeMsI H 10 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
(OBILIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME| 170 | 8 | 16 | |
11 KUIACC
Ne HanmeHnoBaHMe pa3IelioB U TEM MTPOTPaMMBbI KomnnyectBo yacos ‘ OnektpoHHbIe (IU(POBEIC)
n/n Beero|| Kontponbubie || IlpakTnueckune 00pazoBaTeIbHbIC PECYPCEI
paboThI paboThI
Pazziean 1. SJEKTPOJMHAMMKA |
1.1 ||[MarauTHOE 1I0JIE 14 bubnuorexa [JOK
https://m.edsoo.ru/39859ef1
1.2 || DnexkTpoMarHuTHas MHIYKIIHS 13 1 bu6nmorexa [IOK
https://m.edso00.ru/39859ef1
‘I/ITOFO 0 pazaeny H 27 H ‘
‘Pa?.zle.ﬂ 2. KOJIEBAHUS 1 BOJIHbBI ‘
2.1 |Mexannuyeckue KojieOaHHs 10 bu6nuoreka [IOK
https://m.edso00.ru/39859ef1
2.2 | DneKTpOMarHUTHBIE KOJIeOaHuUs 15 bubnmnorexka HOK
https://m.edsoo.ru/39859f1
2.3 ||MexaHu4ecKue 1 IeKTPOMarHuTHBIE BOJTHbI 10 1 bubnuoreka [JOK
https://m.edso0.ru/39859ef1
2.4 ||OnTuka 25 1 bu6nuorexa [IOK
https://m.edsoo.ru/39859f1
‘I/ITOFO 0 pasaeny H 60 H ‘
‘Pasnen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH ‘
3.1 ||OcuoBel CTO 5 1 bu6nuoreka [IOK
https://m.edsoo.ru/39859f1
‘I/ITOFO o pazaeny H 5 H ‘
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No HanmenoBanue pa3aenoB U TeEM IPOrpaMMBbI KomnuecTBo vacoB ‘ DOnekTpoHHBIE (IUPPOBHIE)
n/m Bcero|| Kontpombuble || IlpakTnueckne 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI

‘Pa:men 4. KBAHTOBASI ®U3UKA

4.1 ||[KopmycKymsipHO-BOJTHOBOM JTyaJIu3M 15 bubmuorexa [JOK
https://m.edso0.ru/39859ef1

4.2 ||®usuka atoma 5 bu6nuoreka [JOK
https://m.edsoo.ru/39859f1

4.3 ||®u3uka aTOMHOTO Si/Ipa U JIEMEHTAPHBIX YaCTHI ) bubmmoreka [IOK
https://m.edsoo.ru/39859f1

‘I/ITOFO 0 pasaeny H 25 H

‘Pamen 5. 9JIEMEHTbBI ACTPOHOMHNHU U ACTPOPU3UKU

5.1 ||[9meMeHThI aCTPOHOMUH U aCTPODU3UKHU 12 bubnuotexa [HOK
https://m.edsoo.ru/39859f1

‘I/ITOFO 0 pasaeny H 12 H

‘Pamen 6. PUSNYECKUM TPAKTUKYM

6.1 ||®u3mveckuii MpaKTUKyM 16 16 bubnmnorexka [HOK
https://m.edsoo.ru/39859f1

‘I/ITOFO IO pa3feny H 16 H

‘Pamen 7. OBOBINAIOIIEE IOBTOPEHUE

7.1 ||Cuctemarusanus u 000011IeHUE TPEIMETHOTO COJEPKAHUS U 15 bubnmnorexka HOK

OITBITA JESITENbHOCTH, TPHOOPETEHHOTO MPU U3YYEHHH Kypca https://m.edso0.ru/39859ef1
¢uzuku 10 — 11 xnaccon

‘I/ITOFO o pazaeny H 15 H

PesepBHOE Bpemst 10 bubnuotexa [JOK
https://m.edso00.ru/39859ef1

(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 170 || 4 [ 16 |
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IHOYPOYHOE NJIAHUPOBAHUE

10 KVIACC
Ne Tema ypoxka KonunyecTBo yacos | [Hara DJNEeKTPOHHBIEC IUPPOBBIE
n/n Beero| Konrponsasie || [IpaxTrueckue || 13YICHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 || Pwusuka — ¢pyHgaMeHTaIbHAS HayKa O IPUPOJIE 1 bubmmorexa [IOK
https://m.edsoo.ru/1beef346
2 ||Hayunslii MeTO TO3HAHUS U METO/IbI UCCIICTOBAHUS 1 bu6mmoreka [IOK
(u3HYeCKUX SBICHUI https://m.edsoo.ru/3a7fde29
3 ||[9KCHEepUMEHT U T€OpHsl B IIpOLiecce MO3HAHUS IPUPOIBL. 1 bubnuoreka [IOK
HaO:roieHre 1 9KCIIEPUMEHT B (PHU3HKE https://m.edsoo0.ru/34c49931
4 ||CriocoOsl m3mMepeHus: GU3HMYSCKUX BEITMINH 1 bubnuorexa [JOK
https://m.edsoo.ru/ca2def03
5 ||AGcosroTHAs U OTHOCUTEIbHAS MTOTPEITHOCTH H3MEPEHUI 1 bubnnoreka [JOK
(U3MYECKUX BEITUINH https://m.edsoo.ru/7f18fda3
6 ||MogenmupoBanue B pusuke. Poiab u mecto pusuku B 1 bubnnoreka [JOK
(OpMUpPOBAHUY COBPEMEHHOI HAYYHOW KapTUHBI MUPA, B https://m.edsoo.ru/eabbdedl
NPaKTUYECKOHN eATeNbHOCTH JIFoAeH
7 |Mexanudeckoe nBuxeHue. Cucrema oTcyera. 1 bubnuoreka [IOK
OTHOCUTEITPHOCTh MEXaHUYECKOTO JABMKeHus. [Ipsimast u https://m.edso0.ru/e9a52f02
oOpaTHas 3a/1a4d MEXaHUKHU
8 ||Pammyc-BeKTOp MaTepHaIbHOM TOYKH, €0 MPOEKIIMH Ha OCH 1 bubnuoreka [IOK
koopauHaTt. Tpaekropust. [lepememenne. Ckopocts. Mx https://m.edsoo.ru/30a108a5
HPOEKIMH Ha OCH KOOPAUHAT
9 ||[PaBHOMepHOE npsMOIMHENHHOEe ABMKeHue. [ paduueckoe 1 bubnuoreka [IOK
OITMCAaHUE PABHOMEPHOTO TPSMOJIMHEHHOTO JIBUKEHHUSI https://m.edso0.ru/89ba7190
10 ||Cnoxenue nepemenieHuii u ckopocTeil. Pemenue 3agau 1 bubnuoreka [IOK
https://m.edsoo.ru/761d18aa
11 |[HepaBHOMepHOe nBUX’EHHE. MTHOBEHHAs! CKOPOCTb. 1 bubanorexka [JOK
Yckopenue. [IpsiMonuHeiHOe NBHKEHUE C TOCTOSIHHBIM https://m.edsoo.ru/a99549a7
YCKOpPEHHEM
‘12 Hl“pa@nquKoe ONMCAaHUE MPSIMOJIMHEWHOTO JIBUKEHUS C H 1 H H H HBI/I6J'II/IOTeKa HOK
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Ne
/o

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposnbhbie

paboThI paboThI

[IpakTnueckue

Jara
U3Yy4ECHUS

DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNbHbIE PECYPChHI

‘HOCTOHHHBIM YCKOPEHUEM

|Ihttps://m.edso0.ru/b7560bbf

13 ||CBobGogHOE mamenue. Y ckopeHue CBOOOTHOTO T CHHUS. 1 bu6mmoreka [IOK
3aBUCHMOCTbH KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHH U https://m.edsoo0.ru/f738109c
ux rpaduKu

14 ||IBmxeHue Temna, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY 1 bubmuorexa [JOK

https://m.edsoo.ru/71cbb4f5

15 |[KpuBonuHeitHOe ABMKEHUE. J|BUXKEHUE IO OKPYKHOCTH. 1 bubnnoreka [JOK
YrioBas U IMHEeWHast CKOpocTb. [lepron u yactora. https://m.edso0.ru/33196fbe
LleHTpOCTpEMUTETBHOE U MTOJTHOE YCKOPEHHE

16 ||KoHTposbHas padora o teme "Kunemaruka" 1 1 bubnunoreka [JOK

https://m.edsoo.ru/1242f32e

17 |[IIepsbriif 3akoH HbtoToHa. IHEpLIMaIbHBIE CUCTEMBI OTCUETA. 1 bubnnorexa [HOK
[Mpuniun otHOcUTEabHOCTH [ anunes. HennepiiuaabHbie https://m.edsoo.ru/5a%4a64
CHUCTEMBI OTCUETA

18 ||Cuna. PaBHoaeicTBYyrOmas cuna. Bropoii 3akoH HetoToHa. 1 bubnuoreka [IOK
Macca https://m.edso0.ru/141d3837

19 |Bzaumopnetictue Ten. Tpernii 3akon HeroToHa 1 bubnnorexka [JOK

https://m.edsoo.ru/57dba505

20 |[Ipunuun cynepno3uuuu cui. Pemenue 3a1a4y Ha npuMeHenue | 1 bubnuoreka [IOK
3akoHOB HeroTOHA https://m.edsoo.ru/bdf997fb

21 ||3aKOH BCEMHMPHOIO TSATOTEHUS. DKBUBAJIEHTHOCTb 1 bubnuoreka [IOK
rpaBUTAI[MOHHON U MHEPTHON MacChI https://m.edsoo.ru/9aba2b0a

22 ||Cuna TsDKeCTH M YCKOPEHHE CBOOOTHOTO TIaICHHSI 1 bubnnoreka [JOK

https://m.edso00.ru/22757f26

23 ||IBmxeHue HEOECHBIX TeJ U UX UCKYCCTBEHHBIX CITyTHHKOB. 1 bubnuorexa [IOK
[MepBast kocMuveckas CKOpocThb. 3akoHbl Keriepa https://m.edsoo.ru/11abfa0a

24 ||Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnnorexa [JOK

https://m.edsoo.ru/Oae2cd84
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
25 ||Cuna tpenus. [Ipupona u BUbI cuil TpeHus. [[BrkeHue B 1 bubmuorexa [JOK
PKHJIKOCTH Y Ta3e ¢ y46TOM CHJIBI COIPOTHBIICHHUS CPEIIbI https://m.edso0.ru/1fa86499
https://m.edsoo.ru/2cb29676
26 |daBnenue. 'mppocrarnueckoe nasienue. Cuia Apxumena 1 bu6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad
27 ||A6comotHo TBepaoe Teno. [loctynarensHoe U BpalaTenbHoe 1 bubnuoreka [IOK bubnnoreka
JIBHYKCHHE TBEPOIO Tea LIOK https://m.edsoo.ru/2b95d57e
28 |IMOMEHT CHJIBI OTHOCUTENFHO OCH BpameHus. [1nedo cuib 1 bubnnorexa [HOK
https://m.edso0.ru/653d3459
29 ||[CnoxxeHue cuil, MPUIOKEHHBIX K TBepAOMY Teny. LleHTp 1 bubnunoreka [JOK
TSDKECTHU TeJa. Y CIIOBHSI PABHOBECHSI TBEPAOTO Telia. Bubl https://m.edsoo.ru/9aa79a7d
paBHOBECHSI
30 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/dc1lcaacO
31 ||[KonTponpHas pabota o teme "/lunamuka. CtaTuka TBEpIOrO 1 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/9f5a574c
32 |[MMmynbc MaTepUaIbHOW TOYKH, CHCTEMBI MaTEPUATbHBIX 1 bubnnorexka [JOK
Touek. [[eHTp Macc cucTeMbl MaTepUaIbHBIX ToueK. Teopema o https://m.edsoo.ru/4bb8294b
JIBI)KEHUH LIEHTPa Macc
33 |[AMmynbC CHITBI 1 U3MEHEHHE UMITYJIhCa Teja. 3aKOH 1 bubnuorexa [JOK
COXpaHEHUsI UMITyJIbca. PeakTHBHOE JIBM)KEHHE https://m.edsoo.ru/13f0a221
34 |MoMeHT uMITyJIbca MaTepualbHOW TouKH. [IpencraBneHne o 1 bubnnoreka [JOK
COXpaHEHHH MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX MOJISAX https://m.edsoo.ru/d6532eb9
35 |([Pemenwme 3amau 1 bu6mmoreka [JOK
https://m.edsoo0.ru/f7706d63
36 |[PaboTa criTbI Ha MAJIOM ¥ HA KOHCYHOM TIEPEMEIICHHH. 1 bubmmoreka [JOK
['paduueckoe mpeacraBiaeHre padoThl CHIIbL. MOIIIHOCTD CHIIBI https://m.eds00.ru/913974c7
‘37 HKI/IHCTI/I‘-IGCKa}I sHeprus. Teopema 06 H3MEHEHUH H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
/1 Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
‘ HKI/IHeTI/IquKOﬁ SHEPIUU MaTE€PHUATbHON TOUKH H H \\https://m.edsoo.ru/9a5e2e74
38 |[loreHnuanbpHbIE U HENMOTEHIINAIBHBIE CHIIBL. [loTeHIIMaIbHAS 1 bu6mmoreka [IOK
sHeprus. Bropas kocmuueckasi CKOpOCThb https://m.edsoo.ru/554bafcc
39 ||Tpersst KocMuYecKas CKOpocTh. CBs3b pabOTHI 1 bu6mumorexa [IOK
HETIOTCHIUAIBHBIX CHJI C K3MEHCHHEM MEXAaHHUECKOM DHEPTUU https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAHCHUS MEXaHUUYECKOH SHEepPTUn
40 |Yopyrue u HEeynpyrue cTOJIKHOBeHUs. Y paBHeHHe bepHyuum 1 bubnnoreka [JOK
VTS UICATBHOM KUIKOCTH https://m.edsoo.ru/f30f43b6
41 |[KonTponbHas paboTa no Teme "3aKOHbI COXpaHEHUS B 1 1 bubnnorexa [HJOK
MexaHuKe" https://m.edsoo.ru/474e7c4a
42 |[Pa3BuTHE NPEACTABICHUN O IPUPOE TEIIOThI. OCHOBHBIC 1 bubmmoreka [IOK
nonoxenuss MKT. [Tuddysust. BpoyHoBckoe nBrkeHne https://m.edsoo.ru/b0a4445f
43 ||CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX Tel. XapakTep 1 bubnunoreka [JOK
JIBM)KEHUS ¥ B3aMMOJICHCTBHSI YaCTHUI] BEIIECTBA https://m.edsoo.ru/c44d02e2
44 |Macca u pa3mepbl MoJieKya (atoMoB). KonnuecTBo BeliecTna. 1 bubnnoreka [JOK
[Tocrostnaast ABoraipo https://m.edsoo.ru/c5b72ab7
45 |Temnepatypa. TermnoBoe paBHoBecue. lkana L{enbcus 1 bubnuoreka [IOK
https://m.eds00.ru/0070d493
46 |Pemenwme 3amau 1 bu6nmoreka [JOK
https://m.edsoo.ru/1531aba5
47 | neanpHbIN Ta3. ['a30BbIe 3aKOHBI 1 bu6mmorexa [IOK
https://m.edsoo.ru/1deb2367
48 |[YpaBHenue MenzeneeBa-Knaneiipona. Pemenue 3a1au 1 bubnuorexa [IOK
https://m.edsoo.ru/8d12¢328
49 ||AGcomroTHas Temreparypa. 3akoH JlaapToHa 1 bubnnorexa [JOK
https://m.edsoo.ru/14e02d1f
50 |[M3omporiecchl B HIeaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYSCTBOM 1 bu6mmorexa [IOK
BEIIIeCTBA https://m.edso00.ru/68878d51
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Ne Tema ypoxka KonnuecTBo vacos ‘ [Hata DneKTpoHHbIe HU(POBBIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
51 |['paduueckoe nmpeacTaBaeHUE U30MPOIIECCOB: U30TEPMA, 1 bubmuorexa [JOK
n30x0pa, n3obapa https://m.edso0.ru/1344327b
52 ||OcnoBHoe ypaBHeHHE MKT 1 bubnmoreka [JOK
https://m.edsoo.ru/c8094721
53 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edso0.ru/10265a05
54 ||Cesi3p aOCONMIOTHOM TeMIepaTypbl TEPMOIMHAMHYECKOM 1 https://m.edsoo.ru/c38af875
CHUCTEMBI CO CPEAHEN KNHETUYECKON YHEPTUEH
MOCTYMATEILHOTO TEILIOBOTO JIBUKCHUS €€ YacTHUI]
55 ||O000uenne u cuctemMaru3anys 3HaHuil 1Mo TeMe "OCHOBEI 1 bu6mmoreka [IOK
MKT" https://m.edso0.ru/09d12fd8
56 |[KontposbHas padota o reme "OcaoBbl MKT" 1 1 bubnuorexa [JOK
https://m.edsoo.ru/13adad59
57 |TepmonnHamuyeckasi cucTeMa. 3aJjaHie BHEIIHUX YCIIOBUMN 1 bubnnorexka [JOK
i T/ cucremsl. BHenHie n BHYTpeHHHE TapaMeTphl. https://m.edsoo.ru/5f8d38a3
[TapameTpsl T/l cuctemMbl Kak cpeHrE 3HAYEHUS BEJIUYUH,
OTHCBIBAIOIINX €€ HA MUKPOCKOIINYECKOM YPOBHE
58 |HyneBoe Hauano repMoarHaMuKu. CaMOIIPOU3BOJIbHAS 1 bubnuoreka [IOK
penakcarus TJI CHCTEMBbI K TEIIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 |[Mopenb naeabHOTO Ta3a B TEPMOAMHAMHUKE. Y CJIOBHSI 1 bubnuorexa [JOK
MPUMEHUMOCTH 3TOW MOJETU https://m.edso0.ru/29355001
60 |YpaBHenne MeneneeBa-KianelipoHa u BeIpaXeHHE JUIS 1 bubmmoreka [JOK
BHYTPEHHEH SHEpruu https://m.edsoo.ru/bal178d0
61 |BoipaxeHue A BHYTpEHHEH SHEprUr 0 JHOATOMHOTO 1 bubnuorexa [IOK
ueanbHOro rasza. KBasucraruueckue ¥ HECTaTHIECKHE https://m.edsoo.ru/ac5cacl5
IPOLIECCHI
62 |DnemeHTtapHas paboTa B TepMOAHHAMUKE. Boruncienue 1 bubnuorexa [IOK

paboThl o rpaduKy mporecca Ha pV-auarpaMme

https://m.edsoo.ru/741d5738
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
/1 Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI
63 |Temnonepenaya Kak criocod HM3MEHEHHsI BHYTPEHHEH dSHEPTHH 1 bubmuorexa [JOK
T]1 cuctemsbl Oe3 coBepieHus paboThI https://m.edso0.ru/3d734561
64 |KoHBeKIUs, TETUIONPOBOIHOCTbD, U3ITy4YECHUE 1 bubnmoreka [JOK
https://m.edsoo.ru/157b54cd
65 ||[KoysmuectBo TermuioTel. TermtoéMKOCTh Tena. Y aenbHas u 1 bu6mmoreka [IOK
MOJISIPHAsI TETUIOEMKOCTH BEILIECTBA. Y IeJIbHAsI TEIUIOTa https://m.edsoo.ru/7ba67355
CTOpaHUsl TOILTUBA
66 |Pacuér xonmMuecTBa TEIUIOTHI MIPU TEILIONIEpeade 1 bubmmoreka [JOK
https://m.edsoo.ru/ldb5ad4e
67 |[lonsaTue 06 annabaTHOM mporiecce. [lepBriii 3akoH 1 bu6mmoreka [IOK
TEPMOIMHAMHUKH https://m.edso0.ru/d8098824
68 |[KoysmuecTBO TEIUIOTHI M paboTa KaK MEpPhl N3MCHCHUS 1 bubnuorexa [JOK
BHYyTpeHHeH sHeprun TJ] cucremMsl https://m.edsoo.ru/b047alcd
69 |[BTopoii 3aK0H TepMOIUHAMUKH IS PABHOBECHBIX U 1 bubnuorexa [JOK
HEPaBHOBECHBIX MpoIieccoB. HeoOpaTuMocTh mMpupoIHBIX https://m.edsoo.ru/c6f4f464
IPOIIECCOB
70 |[TpuHOUIE! TefcTBUS TeTUTOBRIX MarmnH. KT 1 bu6mmorexa [IOK
https://m.edsoo.ru/2e945513
71 |Maxkcumanbnoe 3nauenue KI1/1. Huxn Kapuo 1 bubmuorexa [JOK
https://m.edsoo.ru/fe3857b9
72 |[Pemenwme 3ama4 1 bu6mmoreka [JOK
https://m.edsoo.ru/b3efal8b
73 || DKOJOTHYeCKHe aCIeKThI HCITOJIb30BAHMS TEIIIIOBBIX 1 bubnuorexa [JOK
nBurateneil. TemnoBoe 3arpsi3HEHNE OKpY Karoliel cpeibl https://m.edsoo.ru/9867aaa7
74 |[Pemienwue 3ama4 1 bu6mmoreka [JOK
https://m.edsoo.ru/c8c70432
75 ||O0001meHne 1 cucreMaTU3alis 3HAaHUI 110 TEME 1 bu6mmorexa [IOK

"TepmonuHamuka. TennoBble MaTUHBL"

https://m.edso00.ru/28d62b3f

34


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
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

Ne Tema ypoxka KonnuecTBo yacos ‘ Hata DNeKTPOHHBIE LIU(PPOBbIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
76 ||[KontposbHas padota nmo teme "TepmoauHamuka. TeraoBsie 1 1 bubmuorexa [JOK
MaIIHHb" https://m.edsoo.ru/1b6e26¢5
77 |ITapooOpa3oBanue u KoHAeHcauus. Mcnapenue u KuneHue. 1 bubmumorexa [IOK
V ienbHas TEII0Ta mapoodpa3oBaHus https://m.edsoo0.ru/6f8e6777
78 ||HaceimenHsie 1 HEHACHIIICHHBIE MTaphl. KauecTBeHHas 1 bu6mmoreka [IOK
3aBUCHMOCTbH IJIOTHOCTHU M JABJICHUS HACBIIIICHHOTO Mapa OT https://m.edsoo.ru/f5¢17d02
TEMIIepPaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEeMIIEPATyphl KUIICHUS OT JaBJICHUS B
YKUJIKOCTH
79 ||BnaxkxHOCTh BO3ayXa. AOCOJIOTHASI U OTHOCUTEIIbHAS 1 bubnnorexa [HOK
BJIQKHOCTh https://m.edsoo.ru/30ebbb79
80 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edso0.ru/18e95ff3
81 |Teépmoe Teno. Kpucrammueckue u amopgHbIe Tela. 1 bubmmoreka [JOK
AHU30TPOIUS CBONCTB KPUCTAIUIOB https://m.edsoo.ru/20a88a03
82 |[lnaBneHue W KpUCTAITH3AM. Y IebHAs TEIIoTa rmiasieHus. | 1 bubnnoreka [JOK
CyOnumarnus https://m.edsoo.ru/6ee91e9f
83 ||dedopmaruu TBEpHOTO Tena. Pactsxenue u cxarue. CaBur. 1 bubnuoreka [IOK
Monyins FOwra. [penen ynpyrux aedopmanuii https://m.edsoo.ru/dalaab10
84 |TemmoBoe pacmupeHne KUJIKOCTEH U TBEPIBIX TEII. 1 bubnuorexa [JOK
AHTapMOHHU3M TETUIOBBIX KOJIeOaHUI YaCTHI] BEIIECTBA https://m.edsoo.ru/7ba5edf2
85 |[[IpeoOpa3zoBanue 3HEPTHH B (Da30BBIX MTEPEX0IaX 1 bubnuorexa [JOK
https://m.eds00.ru/97a0672f
86 ||YpaBHeHue TeruioBoro 6agaHca 1 bubnuorexa [IOK
https://m.edsoo.ru/ab1521fb
87 |[Pemenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/8ab7f40d
‘88 HHOBerHOCTHOG HaTsDKeHHe. KannmuisspHele SABIEHUS. H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
JlaBiieHKE 101 HCKPUBJICHHOM [TOBEPXHOCTHIO KHIKOCTH. https://m.edsoo.ru/b42f1f97
®opmyna Jlamnaca
89 ||Ob6o0menue u cucreMaTu3alus 3HaHUH 10 TeMe "ArperarHeie 1 bubnmoreka [JOK
cocTosiHus BemecTBa. Pa3oBbie mepexoasr"” https://m.edsoo.ru/0b52575c¢
90 |[KontposbHas padoTa mo Teme "ArperaTHbie COCTOSIHUS 1 1 bubmuorexa [JOK
BerectBa. Pa3oBbie nepexop" https://m.edsoo.ru/7dc2a739
91 |OnexTpuzarus Tea U €€ IPOSBICHUS. DIEKTPUIESCKUM 3aps. 1 bubnnoreka [JOK
JlBa BH/1a SIEKTPUUCCKUX 3apsAa0B. [IpOBOAHUKH, TUIICKTPUKH https://m.edsoo.ru/1aff445f
U TOJIYTIPOBOAHUKH
92 |DnemeHTapHBIN AIEKTPUUECKH 3apsi/l. 3aKOH COXpaHEHUs 1 bubnunoreka [JOK
SIIEKTPHUYECKOTO 3apsijia https://m.edsoo.ru/f49afd24
93 |B3aumogneiicTBre 3apsiaoB. Toueunslie 3apsiabl. 3akoH Kymona 1 bubnuorexa [JOK
https://m.edso0.ru/445b7746
94 ||Pemenue 3amau 1 bubmmoreka [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 | DrnexTpuueckoe mone. Ero melicTBre Ha anekTpudeckue 3apsaapi|| 1 bubnuorexa [JOK
https://m.edsoo.ru/05c6bfal
96 |Hanpsok€HHOCTD anekTpuueckoro nos. [Ipo6Hslif 3aps. 1 bubnuoreka [IOK
JIuHUM HANPSHKEHHOCTH AJIEKTPpUYecKoro mosst. OHOpoIHOEe https://m.edsoo.ru/3dac6957
QJIEKTPUUECKOE TI0JIe
97 |[[ToTeHITUATBHOCTH 3JIEKTPOCTATHIESCKOTO T0JIs1. Pa3HOCTH 1 bubnuorexa [JOK
MOTEHIIMAJIOB U HANPSOKEHUE https://m.edso00.ru/80021447
98 |[[ToTeHiaibHAs SHEPTHS 3apsaa B DJIEKTPOCTATUICCKOM II0JIC. 1 bubnuorexa [IOK
[ToTeHnma 3JeKTPOCTATHYESCKOTO MOJIS https://m.edsoo.ru/af5fa389
99 ||CBsi3p HaNPsHKEHHOCTH TIOJIS ¥ PA3HOCTH ITOTSHIIHAJIOB JIJIS 1 bubnuorexa [JOK
9JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
‘100 HHpI/IHI_II/II'I CYINEPIO3UINH NIEKTPUIECKUX MTOJIEN H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
L | | | | |Ihttps://m.edsoo.ru/Ocfe4abe
101 {|Pemenue 3amaq 1 bu6mmoreka [IOK
https://m.edso0.ru/5a582263
102 |[[Tone Toueunoro 3apsiaa. Ilojge paBHOMEpPHO 3apsKEHHOU 1 bu6mumorexa [IOK
chepsl https://m.edsoo.ru/b297b5c3
103 |[[Toe paBHOMEPHO 3apsHKEHHOTO 10 00bEMY mapa. [Toe 1 bubnmoreka [JOK
PaBHOMEPHO 3apSHKEHHON OECKOHEUHOU ITOCKOCTH https://m.edsoo.ru/f7a665ee
104 |[IpoBOIHUKH B 3IEKTPOCTATUUECKOM IOJI€. Y CIOBUE 1 bubnnoreka [JOK
paBHOBECHS 3aps/IOB https://m.edso0.ru/32405eab
105 || AneKTpUKHY | TOTYITPOBOIHUKH B 3JIEKTPOCTaTHUECKOM Toje || 1 bubnnorexa [HOK
https://m.edsoo.ru/060ebab5
106 |[KonnmencaTtop. DIIeKTpoEMKOCTh KOHICHCATOPA. 1 bubmmoreka [JOK
DIEKTPOEMKOCTb IIIOCKOTO KOHICHCATOPA https://m.edsoo.ru/845b4f73
107 ||[TapannenbHoe cOeJMHEHNE KOHJIEHCAaTOPOB 1 bubnuoreka [IOK
https://m.edsoo.ru/d11e8ce7
108 |[[TocnemoBaTebHOE COSAMHEHUE KOHICHCATOPOB 1 bubmuoreka [JOK
https://m.edso0.ru/1992920
109 |[DHeprus 3apsHKEHHOTO KOHJICHCATOpa 1 bubmmoreka [JOK
https://m.edsoo.ru/73a34f18
110 ||Pemenue 3agau 1 bu6mmoreka [JOK
https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 ||/ ABmxeHue 3apsHKEeHHONM YaCTHIIBI B OHOPOJIHOM 1 bubnuorexa [IOK
SJIEKTPHYECKOM I10JIe https://m.edsoo.ru/8341d6ac
‘112 HPemeHHe 3ama4 H H H H H
113||0O0001menne 1 cucTeMaTU3anns 3HAHUH 10 TEME bu6nmoreka [JOK
"DekTpudeckoe mose" https://m.edso0.ru/5752603f
‘114 HKOHTponLHaﬁ pabota mo Teme "DneKTpudeckoe mosie" H 1 H 1 H H HBH6J‘II/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
| I I | | |Ihttps://m.edsoo.ru/cefe90e9
115||Cuina Toka. [TocTOSSHHBIN TOK. Y CIIOBHS CYIIIECTBOBAHMS 1 bubmuorexa [JOK
HIOCTOSTHHOTO AJICKTPUYECKOTO TOKa https://m.edso00.ru/233311b5
116 ||Uctounuku Toka. Hanpspkenue u 9/1C 1 bu6mumorexa [IOK
https://m.edso0.ru/0839a115
117 |[3akon Oma Ju1st yyacTka Lenu. DIEKTPUUECKOe CONTpoTuBiIeHue || 1 bubmumorexa [IOK
https://m.edsoo.ru/f14f251e
118 ||3aBuCHMOCTB COMPOTUBIICHUS OJTHOPOHOTO ITPOBOIHUKA OT 1 bu6mmoreka [IOK
€ro JUTMHBI U TUIOLIA]H MONEPEYHOr0 CEYCHUS https://m.edsoo.ru/95fcdf51
119 |[Y nenpHOE CONPOTHBIICHUE BEIIECTBA. Perenue 3aqa4q 1 bubnuorexa [JOK
https://m.edsoo0.ru/437f8300
120 |[[TocnemoBaTensHOE, apaIICIbHOE, CMEIIIAHHOE COSMHCHIE 1 bubmmoreka [JOK
IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 ||Pacuér pa3BeTBIEHHBIX dJeKTpudeckux nemnei. [Ipasuna 1 bubnuoreka [IOK
Kupxroda https://m.edso0.ru/1794cf37
122 ||Pemenue 3amay 1 bu6mmoreka [IOK
https://m.edso0.ru/3881b469
123 |[PaboTa 3ekTprueckoro Toka. 3akon JIxoyns —JleHma 1 bubmmoreka [JOK
https://m.edsoo.ru/a3605c5c¢
124 ||Pemenue 3aga4 1 bu6mmoreka [JOK
https://m.edsoo.ru/6761bfOf
125 ||[MonIHOCTh IEKTPHYECKOTO TOKA. TerioBast MOITHOCTb, 1 bubanorexka [JOK
BBIJIEJIIEMAs Ha PE3UCTOpE https://m.edso0.ru/99750a6f
126 ||Pemenue 3agau 1 bu6mmoreka [JOK
https://m.edsoo.ru/eb72fc24
127|9C u BHyTpEeHHEE COIPOTUBIEHUE UCTOYHHUKA TOKA 1 bubnuorexa [IOK
https://m.edsoo.ru/72d453af
‘128 H3aKOH Owma [t TOTTHOH (3aMKHYTOH ) QJIEKTPHYECKON TETH H 1 H H H HBH6J‘II/IOTeKa LIOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
L | | | | |Ihttps://m.edso0.ru/221f40fb |
129 ||Pemenue 3amaq 1 bu6mmoreka [IOK
https://m.edso0.ru/3580b679
130 |[MoImHOCTh UICTOYHHUKA TOKA 1 bubnmoreka [JOK
https://m.edsoo.ru/a0ae51d8
131|KopoTkoe 3ambikanue 1 bubmumorexa [IOK
https://m.edsoo0.ru/546f5632
132 ||KonaeHcaTop B LEMH MOCTOSTHHOTO TOKa 1 bu6mmoreka [IOK
https://m.edsoo.ru/35368f3e
133 |[Pemenue 3aga4 1 bubmmoreka [JOK
https://m.edsoo.ru/4410cef0
134 |Pemenue 3anau mo teme "IIOCTOSHHBIN STEKTPUIECKUN TOK" 1 bubnnorexa [HJOK
https://m.edsoo.ru/a7340a29
135 |[Pemenue 3agau o Teme "[1O0CTOSIHHBIN 3JeKTpUUECKU TOK" 1 bu6mmoreka [JOK
https://m.edso0.ru/744261b8
136 ||Pemrenne 3amau mo teme "TIOCTOSHHBIN dIEKTPUIECKAN TOK" 1 bubnnorexka [JOK
https://m.edsoo.ru/eb5d4687
137 ||O600menue u cuctemaTu3aius 3Hanuil mo Teme "IlocrostHubI || 1 bubnuotexa [JOK
DIIEKTPUIECKUH TOK" https://m.edsoo.ru/bfd7a050
138|KontponbHast pabota o Teme "[10CTOSIHHBIHN 3MeKTprHUecKuit 1 1 bubnuoreka [IOK
TOK" https://m.edso0.ru/1885ddf1
139 |[DnekTpuyeckas IPOBOJIUMOCTh PA3TUIHBIX BEIIECTR. 1 bubnuorexa [JOK
DnexTpudeckuil TOK B MeTasuiax. CBepXIpoBOIUMOCTb https://m.edsoo.ru/da794295
140|9nexTpudeckuii TOK B pacTBOpax M pacriiaBax 3JIEKTPOIUTOB. 1 bubnuoreka [IOK
3akonbl Dapajest i1 ICKTPOIH3a https://m.edsoo.ru/4b423491
141|9nexTpuyeckuii Tok B razax. [Inazma 1 bubnuorexa [IOK
https://m.edso0.ru/92d92f76
‘142 HBneKTpI/IquKHﬁ TOK B BakyyMe. BakyymHble ipuGopsI H 1 H H H HBH6J‘II/IOTeKa HOK
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE

n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI
I | |Ihttps://m.eds00.ru/2E+160 |

143 | DnekTpruyecKkuii TOK B MOTYNPOBOAHUKAX 1 bubmuorexa [JOK

https://m.edsoo.ru/ab61c660

144 | IToxynpoBOAHUKOBBIE TPUOOPHI 1 bu6mumorexa [IOK

https://m.edso0.ru/83622200

145 ||®usnueckuii mpakTUKyM 110 TeMe "M3MepeHne cuibl ToKa U 1 1 bubmumorexa [IOK
HAIPSDKEHUS B IIEIH IOCTOSHHOI'O TOKA IIPH ITOMOIIU https://m.edsoo.ru/5643ea56
AQHAJIOTOBBIX U LU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB" MK
"3HakoMcTBO ¢ U(poBoii Taboparopueit mo pusmke.

[Tpumeps! m3mMepeHnst GU3NYECKUX BEIWYHH IPU TTOMOIITH
KOMITbIOTEPHBIX JATUUKOB"

146 ||dusunueckuii mpakTUKyM 1o Teme "M3yuenue HepaBHOMepHOTO || 1 1 bubnnoreka [JOK
JIBIDKCHUS C [SJTBIO ONPEIeIICHISI MTHOBEHHOH CKOpoCTH" https://m.edsoo0.ru/f6292f5f

147 ||®usnueckuii npakTukym 1o teme "M3mepenue yckopenus npu || 1 1 bubnnorexa [HOK
OPSMOJIMHEHOM PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHON https://m.edso0.ru/6960b6ef
wiockocTH" win "VMccnenoBanre 3aBUCUMOCTH ITyTH OT
BpPEMEHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU"

148 || ®dusnveckuit mpakTUKyM 1o Teme "M3mMepeHne yCKopeHus 1 1 bubnnorexka [JOK
cBoboaHoro nagenus" wiu "M3ydeHune IBUKEHUS TeTa, https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTAIHHO"

149 || ®usnveckuit mpakTHKyM 1o Teme "M3ydeHne NBIKeHHs Tena 1 1 bubnnorexka [JOK
M0 OKPYXHOCTH C TIOCTOSTHHOM 10 MOJIYJIFO CKOPOCTHIO" MIIH https://m.edsoo.ru/bcf53514
"UccnenoBanue 3aBUCUMOCTH TepUOa OOpamieHust
KOHMYECKOTO MasiTHUKA OT €ro rnapameTpon"

150 ||®usuueckuit npakTukyMm no teme "M3mepenue 1 1 bubnuorexa [IOK
PaBHOJICHCTBYIONICH CHJIBI IPH JIBMIKCHUHU OpycKa 1o https://m.edsoo.ru/0b34db84
HakJIOHHOM mockoctu" uny "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKCHHUSI OpYyCKa M0 HAKIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl”
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hata DNeKTPOHHBIE LIU(PPOBbIE

n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

151 | ®usndeckuii npakTukyMm 1o teme "Hcecnenopanue 1 1 bubmuorexa [JOK
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B TIPYKHHE U https://m.edsoo.ru/b55b81al
PE3MHOBOM 00pa3Iie, oT ux nedopmaruu" wim "M3ydeHue
JIBIDKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152 | ®usndgeckuit mpakTukyM 1o teme "M3mepenue koddduinmerta 1 1 bubmuorexa [JOK
TPEHHUS 110 BEJIMYMHE YrIIOBOTO KO3 HUIIMEeHTa 3aBUCUMOCTH https://m.edso0.ru/b83b1607
Frp(N)" unu "HccnenoBanue nBu>keHus: Opycka 1o HaKJIOHHOM
IUTOCKOCTH C TIEPEMEHHBIM KO (UITMEHTOM TPpEeHUs" WIn
"N3yueHune NBUKEHUS rpy3a Ha Bally C TpeHHEM"

153 || ®usuueckuit npakTukyMm no teme "MccnenoBanue ycnoBHii 1 1 bubnuoreka [IOK
paBHOBECHS TBEPIOTO TEJIa, HMEIOIIETO OCh BpaIeHHUs " HIIH https://m.edsoo.ru/4a04t4f7
"KoHcTpyHnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH"
win "M3yuenue ycToiunBOCTH TBEPAOIO TENA, UMEIOIIETO
JI01aab onopsl"

154 ||®usnyeckuii mpakTUKyM 110 Teme "V3mepenne ummnyibca Tena 1 1 bubnnoreka [JOK
10 TOpMO3HOMY IyTH" Ui "M3MepeHue cuibl TSIru, CKOpOCTH https://m.edsoo.ru/856fb28e
MOJIEJIN AJIEKTPOMOOUJISI U MOIIIHOCTHU CHJIBI TATH' UITH
"CpaBHeHHE U3MEHEHHS UMITYJIbCA TeJa C UMIYJIbCOM CHIIbI"

i "UccnenoBanue coxpaHeHUs UMITYJIbCa TPU YIIPYTOM
B3auMozeicTBun" win "M3mepeHne KHHETUYECKOW YHEPTUN
Tesa [0 TOPMO3HOMY ITyTH"

155 ||[®usnueckuii mpakTUkyMm 1o teme "M3yuenue 1 1 bubnnoreka [JOK
MU30TEPMUYECKOTO Mporiecca (PeKOMEHI0BaHO HCIIOIh30BaHUE https://m.edsoo.ru/e0fe7e07
ndposoit madoparopun)" win "M3yueHrne n30X0pHOTO
nporecca” win "M3ydenue uzobdapHoro mpoiecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUS"

156 || ®dusuveckuit mpakTHKyM 1o Teme "M3MepeHne yaenpHOMl 1 1 bubnnoreka [JOK

TeroéMkocTH" win "MccnenoBanne nporecca OCThIBAHUS
BemecTBa" win "UccnenoBanue aauabaTHoro nporecca" uiu

https://m.edsoo.ru/2f2faa61
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE

n/n Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI
"N3ydyeHue B3aUMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO
B3aMMOJIEHCTBUS U TEMIIEPATYPHI KUIIEHUS KUIKOCTEN"

157 ||®usnueckuii mpakTukyMm 1o teme "M3yuenue 1 1 bubmumorexa [IOK
3aKOHOMEPHOCTEN HcmapeHus skuakocrein” um "M3mepenne https://m.edsoo.ru/6bla23b5
yIE€IbHON TEIUIOTHI I1aBiieHus bjaa" uinu "M3ydeHue cBONCTB
HaCBIIECHHBIX TapoB" win "M3mepenne abcomoTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA MAccChl [1apoB B MOMEIIEHUN".

M3mepenue k03P puiieHTa moBepXHOCTHOTO HATSKEHUS

158 ||[dusnueckuii mpakTukym 1o teme "Habmonenue npespamenus | 1 1 bubnnoreka [JOK
SHEPrHH 3aPSHKCHHOTO KOHICHCATOPA B SHEPIHIO U3ITYUCHHS https://m.edsoo.ru/ec424377
ceeroanoa" win "M3yyenue npoTekaHusl TOKa B LEIH,
cojepxaiieil kougaeHcatop" uinu "Pacnpenenenue pazHOCTH
MOTEHLIMAJIOB (HANPSHKEHUS ) PU MOCIeI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

159 || ®usnueckuit npaktuky™m no teme "Mcecnenosanue cMmemansoro|| 1 1 bubnuoreka [IOK
coeauHeHus pe3uctopos” win "M3mepenne yaenpHOro https://m.edso0.ru/2b179d98
COINpOTHBIIEHUS IPoBOAHUKOB" win "MccnenoBanue
3aBHCUMOCTH CHJIBI TOKA OT HANPSDKEHUS JUTS JIAMITBI
HakaJuBaHUs"

160 || ®usnueckuit npaktuky™m no teme "Habmonenue snexkrponuza” | 1 1 bubnuoreka [IOK
win "M3Mepenue 3apsiia OIHOBAJICHTHOTO HOHA" HITH https://m.edso00.ru/64b6e901
"HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA
ot temneparypbl” win "CHATHE BOJIbT-aMIEPHOI
XapakTEepUCTUKU auoaa”

161 |Pe3epBHblit ypok. O000IIEHNE U CUCTeMaTH3alMs 3HaHUH 10 1 bubnuorexa [IOK
teme "Kunemaruka" https://m.edsoo.ru/ed017d93

162 ||Pe3epBHbIit ypok. O000IIeHNE U CUCTEMaTH3AIHS 3HAHUH 110 1 bubnnoreka [JOK
teme "Jlunamuka" https://m.edso00.ru/3149956b

163 ||Pe3epBHbIit ypok. O000IIEHNE U CUCTEMAaTH3AIHS 3HAHUH 110 1 bubmmoreka [IOK

teme "Cratuka TBEpAOro tena'

https://m.edsoo.ru/0f9752ac
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No Tema ypoka KonnuectBo wacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
/i Beero|| Konrponbsie || [IpaxTuueckue || 13Y4CHUA o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI

164 ||Pe3epBHbIif ypok. O000IICHNE B CHCTeMAaTH3allUsl 3HAHUH 110 1 bu6mmoreka [IOK

Teme "3aKOHBI COXpPaHEHHUsI B MEXaHUKe" https://m.edsoo.ru/6c0df9cc
165 ||Pe3epBHblit ypok. O000IIeHNE U CUCTEMaTH3alMs 3HaHUH 110 1 bubmumorexa [IOK

teme "OCHOBBI MOJIEKYISIPHOKHHETHYECKOM Teopun” https://m.edsoo.ru/de148976
166 |Pe3epBHbIif ypok. O000IICHHE  CHCTEMATH3allUs 3HAHUH 110 1 bu6mmoreka [IOK

teme "TepmoanHamuka. TerioBbie MaIuHbI" https://m.edsoo.ru/Obcc77cl
167 |[Pe3epBHblii ypok. O000IIEHIE U CUCTEMATH3AIIS 3HAHUI 110 1 bu6mmoreka [IOK

Teme "ArperatHbie cocTosiHUS BenecTBa. Da3oBbie nepexopt” https://m.edsoo.ru/59ca5c91
168 ||Pe3epBHbIit ypok. O000IIeHNE 1 CUCTEMAaTH3AIHS 3HAHUH 110 1 bubmmoreka [IOK

TeMe "DnekTpuieckoe mnosue" https://m.edsoo.ru/f2381c0c
169 |[Pe3epBHblii ypok. O000IIEHIE U CUCTEMATU3AIIS 3HAHUI 110 1 bu6mmoreka [IOK

teme "[10CTOSHHBIH AIIEKTPUIECKHiA TOK" https://m.edsoo.ru/3cae6dal
170 |[Pe3epBHblii ypok. O000IIEHIE U CUCTEMATH3AIIMS 3HAHUI 110 1 bu6mmoreka [IOK

teme "TOKM B pa3inuHbIX cpeaax” https://m.edsoo.ru/cc7681d4
(OBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 170 || 8 [ 16 [
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11 KJIACC

Ne Tema ypoka KomnyecTBo yacos | Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Korrponsasie || [paxtieckue || 13Y1€HAS o0Opa3oBaTeNbHbIE PECYPChHI
paboThl paboThI
1 |B3aumopeiicTBHuE MOCTOSHHBIX MAarHUTOB U MPOBOJIHUKOB C 1 bubmuorexa [JOK
TOKOM. MarautHoe moje. ['unoreza Amiepa https://m.edso0.ru/487a8593
2 || BexTop MarHuTHOM MHAYKIUU. [IpyUHIIMT CynIeprno3UInm 1 bubnuorexa [JOK
MarHUTHBIX 10JIeH. JIMHUM MarHUTHOW MHYKIIUH https://m.edsoo.ru/4clabcch
3 ||[MarauTHOE moJjie IpPOBOJHUKA ¢ TOKOM. OnbIT Dpcrena 1 bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262
4 ||Cuna Ammnepa, e€ HarpaBiIe€HUE U MOIYIb 1 bubnuorexa [JOK
https://m.edsoo.ru/26d9c5ba
5 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/a37a0c21
6 |[Ipumenenue 3akoHa Amrmepa. DIeKTPOU3MEPUTEIbHBIC 1 bubnnoreka [JOK
puOOpBI https://m.edsoo.ru/ad7718d7
7 ||Cuna Jlopeniia, e€ HampaBieHuE U MOYJb. [[BIKeHME 1 bubnuoteka [JOK
3apsHKEHHOW YaCTHIIBI B OJTHOPOJHOM MarHUTHOM I10JIe https://m.edsoo.ru/c97afaal
8 |[Pemenme 3amau 1 bu6nmoreka [JOK
https://m.edso0.ru/504e98c7
9 |[Pabota cuier JlopeHIa 1 bubmmoreka [JOK
https://m.edsoo.ru/d518be4b
10 ||Pemenue 3amau 1 bubmuoreka [JOK
https://m.edso0.ru/93617bd9
11 |[MaruuTHOe nose B BemiectBe. deppomMarHeTuky, napa- u 1 bubnuoreka [IOK
JTHaMarHeTHKH https://m.edsoo0.ru/30ff9608
12 ||OcHoBHBIE cBOVicTBa peppomMarHeTHKOB. [Ipumenenne 1 bubnnorexka [JOK
(beppoMarHeTuKoB https://m.edsoo.ru/0b58190a
13 ||Pemienue 3amay mo teMe "MarauTtHoe rmose" 1 bu6mmoreka [IOK

https://m.edsoo.ru/5b55¢307
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
14 |([Pemenue 3aga4d mo teme "MarautHoe nose" 1 bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a
15 |[SIBnenue anexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOpa 1 bubmumoreka [IOK
MarHUTHON MHIYKIIUH https://m.edsoo.ru/b3efaOcl
16 |DJC uHayKImm 1 bu6mmoreka [IOK
https://m.edso0.ru/48150bd8
17 ||3akoH snexkTpoMarHUTHON MHAYKIMU Dapajaes 1 bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188
18 |BuxpeBoe anekrpuueckoe nojue. Toku Pyko 1 bubnnorexa [HOK
https://m.edsoo.ru/15abel140
19 |9AC uHaykumMu B ABMXKYLIMXCS IPOBOJAHUKAX 1 bubnuoreka [IOK
https://m.edso0.ru/0235cc02
20 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/4dfda618
21 |[Ipaswuio Jlenna 1 bubnnoreka [JOK
https://m.edsoo.ru/bbc22726
22 |MuayktuBHOCTh. Karylika HHAYKTUBHOCTH B LIEIH 1 bubnuoreka [IOK
MOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
23 |ABnenue camounaykuuu. DJ1C caMOMHAYyKIINH 1 bubnuoreka [IOK
https://m.edsoo.ru/7ee60ca8
24 | DHeprus MarHUTHOTO TIOJISI KaTYIIKH C TOKOM. 1 bubnnorexka [JOK
DJEeKTPOMarHUTHOE TOJIe https://m.edsoo.ru/b3cOad11
25 ||Pemenue 3amau 1 bubmuorexa [JOK
https://m.edso0.ru/88f69d2b
26 ||O000EeHne U cucTeMaTU3alia 3HAHUH 10 TEME 1 bubmunoreka [JOK
"DnexkTpoauHamMuKa" https://m.edso00.ru/76484025
27 |KonTpompHas pabota o Teme "DIeKTpoAnHaAMHIKA" 1 1 bubnnorexka [JOK

https://m.edsoo.ru/8ae09b98
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/1 Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
28 |[KonebarensHasg cucreMa. CBOOOLHBIE KOJIEOAHNUS. 1 bu6mmoreka [IOK
["apMoHMYeckue KoneOaHus https://m.edsoo.ru/7c1db385
29 ||[KunemaTuyeckoe U JMHAMHUYECKOE OIMCAHKME KOJIeOaTeIbHBIX 1 bubmuorexa [JOK
JIBHKECHUI https://m.edsoo0.ru/87ce9498
30 |DHeprernyeckoe onucanue. BeIBoI JTMHAMUYECKOTO ONTUCAHUS 1 bu6mmoreka [IOK
rapMOHHYECKUX KOJICOAHUI U3 X SHEPIeTHUECKOTO U https://m.edso0.ru/e3c99692
KUHEMATUYECKOTO OITUCAHUS
31 ||Ammummtyna u daza Konedanui 1 bubnnorexa [HOK
https://m.edsoo.ru/7a0c439a
32 |[lepuona u yactora kosiebanuid. [Teprnox MaabIX CBOOOIHBIX 1 bu6mmoreka [IOK
KoJieOaHU MaTeMaTHYeCKOro MasiTHUKa. [leprnos cBoOOOHBIX https://m.edso0.ru/e0399319
KOJICOAHUH TIPYKUHHOTO MasTHUKA
33 |3aryxatomue konedanus. Boinyxxaennsie konebanus. Pesonanc|| 1 bu6mmoreka [IOK
https://m.edsoo0.ru/72e93d09
34 ||ABTOKOIICOAHMS 1 bu6nmoreka [JOK
https://m.edsoo.ru/6add2644
35 |[Pemrenue 3amau 1 bubmmoreka [JOK
https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 |[Vpok-koH(pepeHnus "MexaHndeckue KojaeOaHus B 1 bubmuoreka [JOK
MY3bIKaIbHBIX HHCTPYMEHTAX " https://m.edsoo.ru/8ef587be
37 ||O600EeHne U cucTeMaTU3alia 3HAHUH 10 TEME 1 bu6mmorexa [IOK
"MexaHuyeckue KonebaHus" https://m.edsoo.ru/eb84182f
38 |DnexTpomarHuTHbIe Koebanus. KonebaTenbHblil KOHTYp 1 bubnuorexa [IOK
https://m.edsoo.ru/d4adabde
39 |[®opmyna Tomcona. CBs3b aMIUIATY/IBI 3apsijia KoHaeHcaTopac | 1 bubnuorexa [JOK
aMIUTUTYAOHN CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE https://m.edsoo.ru/093f9af1
‘40 H3a1<0H COXpPaHEHMs SHEPIUHU B HJICAIbHOM K0JIe0aTeIbHOM H 1 H H H HBI/I6JII/IOTeKa [HOK
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Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTpoJsibHbie

paboThI paboThI

[IpakTnueckue

[ara
U3Yy4ECHUS

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNnbHbIC PECYPCHI

| |xontype | I |Ihttps://m.edsoo.ru/d1e2d543
41 |3aryxaromue 3JeKTPOMarHuTHbIC KojieOaHus. BeIHyK/1eHHbBIE 1 bubnuorexa [JOK
ANIEKTPOMArHUTHBIC KOJICOaHMUs https://m.edso0.ru/5¢668619
42 |[ITepemeHHBIN TOK. PE€3UCTOp M KOHJEHCATOP B LIETTH 1 bubmumoreka [IOK
IIEPEMEHHOI'0 TOKa https://m.edso0.ru/84836152
43 |[Karymka HHAYKTHBHOCTH B LIEH EPEMEHHOTO TOKa 1 bubmumoreka [IOK
https://m.edsoo.ru/cfa307af
44 |3akon Oma JIs1 JICKTPHUECKOU LT MIEPEMEHHOT0 TOKa 1 bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6
45 |MourHoCTh MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U AeicTBytomiee | 1 bubnuorexa [JOK
3HAYECHHE CHJIbI TOKA U HAIIPSHKCHHS https://m.edsoo.ru/1cac6c4c
46 |Pe3oHaHC B 3JIEKTPUYCCKOH IICTIH 1 bubnuorexa [JOK
https://m.edso0.ru/087506df
47 |[Pemrenue 3ama4 1 bu6nmoreka [JOK
https://m.edsoo.ru/al6836a4
48 |UneansHbiif Tparncdopmarop. [IponsBoacTo, epenava u 1 bubnuotexa [JOK
noTpeOJIeHUE IICKTPUIECKON SHEPTHU https://m.edsoo.ru/f97418ae
49 | DKoIoruYecKre PUCKU IPH MTPOU3BOJICTBE IIEKTPOIHEPTHUH. 1 bubnuoteka [JOK
KynpTypa ucnoiap30BaHus IIEKTPOIHEPTUH B TOBCETHEBHOM https://m.edsoo.ru/a6f74d93
YKU3HU
50 |[Pemrenue 3amau 1 bubmmoreka [JOK
https://m.edsoo.ru/ee6677ed
51 ||Pemenue 3amau 1 bubmuorexa [JOK
https://m.edsoo.ru/7cab59f8
52 ||O000eHne 1 cucTeMaTu3alusa 3HAaHUH 110 TEME 1 bu6mmorexa [IOK
"J1eKTpoMarHuTHbIE Kosebanus" https://m.edso0.ru/401024a9
53 |[MexaHn4ecKue BOJTHBI. XapaKTePUCTHKN MEXaHUICCKUX BOJTH 1 bubnmuorexa [JOK

https://m.edsoo.ru/a58e109f
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
54 ||(CBoiicTBa MEXaHHYCCKHX BOJIH 1 bu6mmoreka [IOK
https://m.edsoo.ru/d9ae1000
55 ||3ByK. XapaKTepuCTUKH 3ByKa 1 bubnmoreka [JOK
https://m.edso0.ru/138b6f09
56 ||NMudpa3Byk u ynprpasByk. lllymoBoe 3arps3HeHue 1 bubnuorexa [JOK
OKpYXKaloIIel CpeJibl https://m.edso0.ru/7380038f
57 ||Pewmenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/cfd918bf
58 ||DiekTpoMarHUTHEIC BOJHBIL. M31ydeHHe 2IeKTpOMarHUTHBIX 1 bubnuorexa [JOK
BOJIH https://m.edsoo.ru/714e5dbl
59 |[DHeprus sneKTpoMarHuTHBIX BoiH. CBOICTBa 1 bubnnoreka [JOK
IICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 ||[LIxana >;meKTpOMarHuTHEIX BOJIH. [IpuMeHeHne 1 bubnnoreka [JOK
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49bel1f9e
61 |[IpuHOUIIEI paMOCBS3H U TEICBHICHUS. Pajiookanus. 1 bu6mmorexa [IOK
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbI https://m.edso0.ru/9f96f1f8
62 |KontponbHas pabota o teme "KoneGanus 1 BogHbI" 1 1 bubnuoreka [IOK
https://m.edso0.ru/4f7985a0
63 ||CBer. 3aKOH NPSAMOJIMHEHHOIO PAaCHPOCTPAHEHNUS CBETA 1 bubnuoreka [IOK
https://m.edso0.ru/f9566406
64 |[PemreHue 3a1a4 Ha IPUMEHEHUE 3aKOHA TPSIMOJIMHEHHOTO 1 bubnuoteka [JOK
pacrpocTpaHeHUs CBETa https://m.edsoo.ru/ea32d455
65 |Orpaxenue cera. Ilnockoe 3epkano. Cheprueckoe 3epkaio 1 bubnuoreka [IOK
https://m.edsoo.ru/a005d2bb
66 |IIpenomieHue cBeTa. AOCOTIOTHBIA M OTHOCHTEITHHBIN 1 bubmmoreka [JOK
nokasaresb npenomieHus. [lonHoe BHyTpeHHee OTpaKeHHE. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIi yroia NOJIHOTO BHYTPEHHETO OTPAXKEHUS
‘67 HPCH_ICHI/IC 3a/1a4 Ha IPUMEHEHNUE 3aKOHOB OTPAXEHHUS U H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
‘ |Hp€J‘IOMJ‘IeHI/I}I cBETa H H “ “ Hhttps://m.edsoo.ru/49d830a9
68 | Xox nmyueit B mpusme. Jucnepeus cBera. CIIOXKHBIN COCTaB 1 bubnuorexa [JOK
6enoro ceera. LIer https://m.edsoo.ru/d8elc3be
69 |JIun3el. DOKYCHOE PACCTOSTHUE M ONTHYECKAs CHUJIa TMH3bI 1 bubnmoreka [JOK
https://m.edso0.ru/60441359
70 |ITocTpoenune n300pakeHUl B JIMH3aX U UX CUCTEMaX. 1 bubnmoreka [JOK
VBenu4yeHne INH3bI https://m.edsoo.ru/bb53b1d5
71 |[PemeHue 3aa4 Ha TOCTPOCHUE U300pAKEHUIA, TOTYYAEMBIX C 1 bubnnoreka [JOK
MIOMOIIIBIO JINH3 https://m.edso0.ru/5a868f09
72 |['ma3 xak onruyeckas CHCTeMa 1 bu6mmoreka [IOK
https://m.edsoo.ru/ecd480a2
73 |[Pemenue 3amay. [Ipenenpl IpUMEHUMOCTH TEOMETPHYSCKOMN 1 bubnuorexa [JOK
OITHKHU https://m.edsoo.ru/cd174al0
74 ||CkopocThb CBETa U METOJIbI €€ U3MEPEHUS 1 bubnmnorexa [JOK
https://m.edso0.ru/f32aab06
75 ||ducnepcus cBeta 1 bubnuotexa [JOK
https://m.edsoo.ru/lel6cc6e
76 |[MaTepdepeHmus cBera 1 bubnuoteka [JOK
https://m.edsoo.ru/5fc0c638
77 |KorepeHTHbIe HCTOYHUKHU. Y CJIOBUS HAOIIOIEHUSI MakcUMyMOB || 1 bubnuoreka [IOK
Y MUHHMYMOB https://m.edso0.ru/c6416d48
78 |[Pemenue 3amau 1 bubmunoreka [JOK
https://m.edsoo.ru/3061de2b
79 |[IpumeneHue nHTephHepEeHIUH 1 bubnuorexa [IOK
https://m.edsoo.ru/668edbc8
80 |dudpakuus ceera 1 bubnuorexa [IOK
https://m.edsoo.ru/12ed04b5
‘81 HJII/I(bpaKuHOHHas[ pemérka. YcioBue HaOI0JeHUS TI1aBHBIX H 1 H H H HBH6J‘II/IOTeKa [HOK

49


https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
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
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5

No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/1 Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
‘ HMaKCI/IMYMOB H H “ “ Hhttps://m.edsoo.ru/f998d964
82 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/d58c411a
83 |[[lomepedHoCTh CBETOBBIX BOJH. [lonsipu3arus cBeTa 1 bubnmoreka [JOK
https://m.edsoo.ru/e9890fe9
84 |[Pemienue 3amau 1 bubnmoreka [JOK
https://m.edsoo.ru/c56¢8158
85 ||[CBeToBBIC SIBICHUS B PUPOJIE 1 bubnnoreka [JOK
https://m.edsoo.ru/0b36363d
86 ||O6o0menne u cucreMaTu3anus 3HaHui o teme "Onruka” 1 bubmmoreka [JOK
https://m.edsoo.ru/8a14748b
87 |[KontpoisbHas pabota mo reme «OnTuka 1 1 bubnuorexa [JOK
https://m.edsoo.ru/82315dd4
88 |[['paHHIIBI IPUMEHUMOCTH KIIACCUYECKONH MEXaHUKH. 3aKOHBI 1 bubnmnorexa [JOK
9JIEKTPOTMHAMUKH M MPUHIIAT OTHOCUTEIBLHOCTH https://m.edsoo.ru/c9bd77ch
89 |[[TocTynaTel CrieIMaIBHON TEOPHH OTHOCHUTEIIBHOCTH 1 bubnuotexa [JOK
https://m.edsoo.ru/c56f05ch
90 |[IIpocTpaHcTBEeHHO-BpeMeHHOM HHTEepBal. [IpeoOpa3oBaHus 1 bubmmoreka [JOK
Jlopenna. YcinoBue npuuuHHOCTH. OTHOCHTEIBHOCTh https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpaIlleHHEe
JUTHHBI
91 |DHeprus U UMIYJIbC PENATUBUCTCKON YACTHIIBI 1 bubmuorexa [IOK
https://m.edso0.ru/853a64fc
92 ||CBs13b Macchl ¢ SHEPTUEH U UMITYIIBCOM PENIITUBUCTCKOM 1 bubnnorexka [JOK
YaCTHUIIBI. DHEPTHsl TOKOS https://m.edsoo.ru/b6258ffa
93 |[PaBHOBECHOE TEILUIOBOE U3IYUECHUE 1 bubnuoreka [IOK
https://m.edsoo0.ru/f54035a5
‘94 H3a1<0H cMmerenust Buna H 1 H H H HBI/I6JII/IOTeKa LHOK
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No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
L | | | I |Ihttps://m.edso0.ru/1c5ff752 |
95 |['mmote3a M. Ilimanka o kBanTax. @OTOHBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5ffa218
96 |DHeprus u uMmIynbe GoToHA 1 bubnmoreka [JOK
https://m.edsoo.ru/7fb307ec
97 ||[®otoadpdext. OmbiTel A. I'. CToneroBa. 3akonsl porodddekra | 1 bubnmoreka [JOK
https://m.edso0.ru/8c68e5b9
98 ||VpaBuenue Diinmrelina ans ¢potorddekra. "Kpacnas 1 bubnnoreka [JOK
rpanuna" pororddexra https://m.edso0.ru/01ef4556
99 ||laBnenue ceera. Onwithl [1. H. JIeGeneBa 1 bubmmoreka [JOK
https://m.edso0.ru/64b4f966
100 |BomHOBBIE CBOMCTBA YaCTHI 1 bubnuorexa [JOK
https://m.edsoo.ru/f59cfcec
101 |Bosnsr ne bpoiins. Anuna BonHbl ae bpoiins u pa3mepsl 1 bubnuoreka [IOK
001aCTH JIOKATU3AINH JBIKYIICHCS YaCTHITBI https://m.edsoo.ru/5df8bafl
102 || KoprrycKysipHO-BOJTHOBOH JTyaTi3M 1 bubnnoreka [JOK
https://m.edsoo.ru/8ccab62a
103 ||/Indhpakiius 2JIeKTPOHOB Ha KPUCTAIIIAX 1 bubnuoteka [JOK
https://m.edsoo.ru/30dbal8c
104 | Cretuduka usmeperuii B Mukpomupe. COOTHOILICHHS 1 bubnuoreka [IOK
Heonpenenénnoctei ['eiizendepra https://m.edsoo0.ru/65783dec
105 |[Pemrenne rpadudeckux 3amaq 1 bubnmuorexa [JOK
https://m.edsoo.ru/e70195hd
106 ||Pemenue pacuéTHbIX 3a1a4 1 bubnuorexa [IOK
https://m.edsoo.ru/ee9b3182
107 ||KontponbHas padora no Temam: "OcHoBel CTO", 1 1 bubnuorexa [IOK
"KopmycKysipHO-BOJIHOBO# Ayanu3m" https://m.edsoo.ru/c3de891a
‘108 HOHLITLI 10 MCCJIEIOBAHUIO CTpOeHUs aToma. [limanerapHas H 1 H H H HBH6J‘II/IOTeKa [HOK
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
HMOI[GJ'IB aroma Pesepdopnaa “ Hhttps://m.edsoo.ru/312b750a ‘
109|[Toctynater bopa 1 bubnuorexa [JOK
https://m.edsoo.ru/404dfa9a
110|Bunst ciektpoB. CriekTp ypoBHEH SHEPTUU aTOMa BOJIOPOJIa 1 bubmumoreka [IOK
https://m.edsoo.ru/cf74blla
111 |CnoHTaHHOE U BBIHYX/AEHHOE U3JIy4EHHUE CBETA 1 bubmumoreka [IOK
https://m.edsoo.ru/f945d85c
112 |JIazep 1 bubnnoreka [JOK
https://m.edso0.ru/2288a0c4
113|Hyxknonnas monens siapa I 'eitsenOepra-MBanenko. 3apsia u 1 bubnnorexa [HOK
MaccoBo€ 4KcIIo sapa. M3oTomnsl. PaanoakTHBHOCTD https://m.edsoo.ru/34adabde
114 ||3akoH paguoakTuBHOIO pacnaja. CBoCTBa HOHU3UPYIOLIETO 1 bubnnorexa [HJOK
u3JIydeHus. BiusiHue painoakTHBHOCTH Ha )KUBbIC OPraHU3MBI. https://m.edsoo.ru/aab98bef
Jo3nmerpus
115 ||9Heprus cBsi3u HYKJIOHOB B sipe. SnepHbie cuibl. Jledekr 1 bubnnoreka [JOK
Macchl spa. SaepHbie peakiuu. SnepHbie peakTOPBI. https://m.edsoo.ru/ff1758d0
[Tpobnembl ynpaBiIsieMoro TepMOsIICpHOTO CHHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHS SIEPHOM SHEPreTUKU
116 ||MeToabl perucTpaiu U Ucciael0BaHus AJIEMEHTApHbIX YacTull. | 1 bubnuoreka [IOK
dyHIaMeHTa bHbIC B3aUMOICHCTBUS. BaproOHbI, ME30HBI 1 https://m.edsoo.ru/lac08a5h
nentoHsl. [Ipencrasnenue o Cranaaptaoit moaenu. Kapk-
TIIFOOHHASI MOJIEINb A/IPOHOB
117 || ®usuka 3a npenenamu CrangaptHoit mojenu. Témuas matepust | 1 bubmuorexa [IOK
U TéMHas sHeprust. EAMHCTBO pu3ndeckoil KapTHHBI MUpa https://m.edsoo.ru/c026fd37
118|9ramnsl pa3BUTHS aCTPOHOMHU. 3HAUYEHUE aCTPOHOMHH 1 bubnnorexka [JOK
https://m.edsoo.ru/ad73e145
119 |[IpumMeHUMOCTH 3aKOHOB (PU3UKH JUIsI OOBSICHEHUS TIPUPOIBI 1 bubnuorexa [IOK
KOCMHUYECKUX 00BEKTOB. METO/Ibl aCTPOHOMHUYECKIX https://m.edso0.ru/39c44028
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/1 Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI
paboThI paboThI
HI/ICCJ‘IC,Z[OBaHI/Iﬁ “ H
120 ||CoBpeMeHHbBIEC ONTHYECKUE TEIECKOTBI, PATHOTEICCKOIIBI, 1 bubnuorexa [JOK
BHEAaTMOC(epHast aCTPOHOMHUSI https://m.edsoo.ru/4877aale
121 |Bux 3B€3mH0T0 HebOa. Co3Be3ausl, SIPKHE 3BE3/bI, TUIAHETHI, UX 1 bubmuorexa [JOK
BUIMMOE JIBHKECHUE https://m.edsoo.ru/aac588eb
122 |Conneunas cuctema. Connie. ColHeUHass aKTUBHOCTb. 1 bubmuorexa [JOK
Wcrounuk sHeprun ColiHIA U 3BE3]T https://m.edsoo.ru/22748eb4
123 ||3B&3b1, X OCHOBHBIE XapaKkTepucTUKH. [uarpamma 1 bubnnoreka [JOK
"CIIeKTPaIbHBIN KJIaCC — CBETUMOCTh" https://m.edso00.ru/42169944
124 |3Be31bI rIIaBHOM IOCIICI0BATEIIBHOCTH 1 bu6mmoreka [IOK
https://m.edsoo.ru/b3ch766¢
125|Buytpennee crpoenue 38€31. COBpeMEHHBIE MTPEICTABICHUS O 1 bubnnorexa [HJOK
IPOMCXOXKICHUU U 3BOJroIMU COoJTHIIA ¥ 3BE3/T. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]
126 ||Muneunsrtii [Tyte — Hama ["anmaktuka. Tuns! ranaktuk. YE€pHble 1 bubnnoreka [JOK
TIBIPBI B SIIPax ralaKTHK https://m.edsoo.ru/7cd10a0a
127|Bcenennas. Paciupenue Beenennoit. 3akon Xao6usa. Teopus 1 bubnuoreka [IOK
Bonbioro B3pbiBa. PenukToBOE H3TydeHUE https://m.edsoo.ru/3dbdf0d2
128 | MacmtabHas ctpykTypa Beenennoil. Meraranaktuka 1 bubnuoreka [IOK
https://m.edsoo.ru/ce234633
129 | Hepeménusie mpoOi1eMbl aCTpOHOMHUH 1 bubnnorexka [JOK
https://m.edsoo.ru/d37d9ffe
130 || ®usuueckuit npakTrukyMm no teme "MccnenoBanue MarHUTHOTO 1 1 bubnuoreka [IOK
TIOJIS IIOCTOSTHHBIX MaruuToB" win "MccnenoBanre CBOWCTB https://m.edsoo.ru/67361aef
dbeppomarnetukoB" unu "MccnenoBanue neicTBUS
IIOCTOSITHHOT'O MarHWTa Ha paMKy ¢ TOKOM"
131 ||®u3udeckwmii pakTUKyM 110 Teme "M3Mepenue criasl Ammepa” 1 1 bubnmuorexa [JOK
i "M3ydenne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHUJIBI TOKA" https://m.edsoo.ru/fcae91e9
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC

n/n Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNnbHbIC PECYPCHI

paboThI paboThI
unu "OnpeneneHre MarHUTHON MHIYKIIMK Ha OCHOBE
u3MepeHus cuiibl Amrepa"

132 | dusnveckuii mpaktukym 1o teme "MccnenoBanue sBiacHUsS 1 1 https://m.edsoo0.ru/c36658da
SJIEKTPOMArHUTHOM MHAYKIMK" win "OnpenesieHue NHIYKINI
BHUXPEBOI'0 MarHUTHOTO MOJIS"

133 || ®usnueckuit mpakTHKyM 1o Teme "MccnenoBanue siBIeHUsS 1 1 bubmuorexa [IOK
camouHaykIuu" win "COOpKa MOJIEIH AIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"

134 ||®usunyueckuii mpakTUKyM 110 Teme "V3mepenue nepuoaa 1 1 bubnnoreka [JOK
CBOOO/IHBIX KOJICOAHUI HUTSHOTO M MPYKUHHOTO MasTHUKOB" https://m.edso0.ru/5d159d35

135 || ®usuueckuit mpaktukyMm no teme "[IpeobpaszoBanue suepruu B | 1 1 bubnnorexa [HOK
IPY)KHHHOM MasiTHUKE" https://m.edsoo.ru/a28026bd

136 ||Dusnueckuii mpakTUKyM 1o Teme "MccnenoBanue 1 1 bu6mmoreka [IOK
HIEPEMEHHOT'0 TOKa Yepe3 MOCIIe0BaTEIbHO COCAMHEHHBIC https://m.edso0.ru/89dc2d90
KOHJEHCATOp, KaTylKy U pesucrop’ uwiu "HMecnenoBanue
pabOThl HCTOYHUKOB CBETA B LIETIHM [IEPEMEHHOI0 TOKa"

137 || ®usuueckuit npakTukyM no teme "M3ydeHue napameTpoB 1 1 bubnuoreka [IOK
3BYKOBO# BOJTHBI" https://m.edsoo.ru/b100661a

138 || ®usuueckuit mpakTrKyM 1o Teme "M3Mepenne mokaszarens 1 1 bubnnoreka [JOK
npesnomieHus crekia" wim "TlomydeHne n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3epKajia ¥ JIUH3bI"

139 || ®usnueckuit mpakTukym no teme "MccnenoBanue 1 1 bubnnoreka [JOK
3aBUCHUMOCTH ()OKYCHOTO PAaCCTOSIHHSI OT BEIIecTBa (Ha https://m.edsoo.ru/b879fb3f
npuMepe KUIKUX JuH3)" unu "M3mepenue pokycHoro
pPacCTOSHUS PACCEUBAIOIIUX JIUH3"

140 || ®usuueckuit npaktukyMm no teme "Habmonenune audpaximm, 1 1 bubnuoreka [IOK
uHTepdEpeHIMy 1 moJsipu3anuu ceera” https://m.edsoo.ru/8b7ac737

141 | ®usnueckuit mpakTukyMm no teme "Orpeienenue UMITyabca u 1 1 bubnuorexa [IOK

SHEPTUU PEIATUBUCTCKUX YacTull (1o GoTorpadusiM TpeKoB

https://m.edso0.ru/63756¢c47
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC

/1 Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNbHbIC PECYPCHI

paboThI paboThI
H3ap>1>1<eHme YaCTHIl B MArHUTHOM I10J1¢)" H “ “ H

142 | ®usndeckuii mpakTUKyM 1o Teme "M3mepeHue nocTosHHON 1 1 bubnuorexa [JOK
[Tnanka Ha ocHOBe uccnenoBanus Goroaddexra" umu https://m.edsoo.ru/eb916f82
"HccnemoBaHue 3aBUCMMOCTH CHITBI TOKA Yepe3 CBETOIHUO OT
HanpspokeHus"

143 ||®dusndeckwii mpakTUKyM 1o Teme "MccnenoBanue crekrpa 1 1 bubmuorexa [JOK
pa3peKEeHHOro aTOMapHOI0 BOAOPOa U H3MEPEHHE https://m.edsoo.ru/ec651eb8
noctosiHHOM Pundepra”

144 ||®usunyeckuii mpakTUKyM 1o Teme "MccnenoBanue 1 1 bu6mmoreka [IOK
paZinOaKTUBHOTO (pOHA C UCIIOJIb30BAHUEM J03UMETpa WK https://m.edsoo.ru/c3dabe6e
"N3y4yenue noriouieHus 0erTa-4acTull alrtoMuHueM"

145 ||®usnueckuii mpakTUkyMm 1o Teme "HabmoaeHus 38€31HOTO 1 1 bu6mmoreka [IOK
HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM https://m.edsoo.ru/1072021e
KOMITBIOTEPHBIX MPUIIOKCHHUH ISl ONIPEICIICHHUS MTOJIOKCHHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro MONyIIapHs U SpKUe 3BE3BI" UITN
"Habmroienus B Teneckon JIyHbl, MiIaHET, TYMaHHOCTEHN U
3BE3AHBIX CKOIIJICHUN"

146 ||O6o6menue u cuctemaTu3anus 3Hanuil. Pois usuku u 1 bu6nmoreka [JOK
ACTPOHOMHHU B IKOHOMHYECKOH, TEXHOJIOTUIECKOM, https://m.edsoo.ru/ad6ddeed
COLIMATILHON U ATHUYECKOH cepax esTeTbHOCTH YeIoBeKa

147 ||O6o061enue u cucremaTu3anus 3Hanuil. Poias u Mecto pusuku 1 bubnnorexka [JOK
¥ aCTPOHOMUU B COBPEMEHHOMN Hay4YHOU KapTHHE MHUpa https://m.edsoo.ru/18f19f7c

148 |O606menune u cuctemaru3anus 3Hanuil. Ponb pusndeckoit 1 bu6mmoreka [JOK
Teopuu B GOPMHUPOBAHHIH TIPEICTABICHUHN O PU3NIESCKON https://m.edsoo.ru/e7d400f4
KapTHUHE MUpPa, MeCTO (pH3UUEeCKON KapTHHBI MUpPa B 00IIIEM
PSATy COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX MPEACTABIICHUH O
npupojie

‘149 HO606U_ICHI/IC U cUCTeMaTh3alus 3HaHui mo reme "Kunemaruka"|| 1 H H H HBI/I6JII/IOTeKa LHOK
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No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/1 Beero|| Korrponsasie || [paxtieckue || 13Y4CHHS o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
L | | | I ||https://m.edsoo.ru/b032fc4b
150 [|[O600menue 1 cucreMmarn3anusa 35aguii o reMe "Kunemaruka"| 1 bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507
151 |O6o06menne u cuctemMaTu3anus 3HaHui mo Teme "J{unamuka" 1 bubnmoreka [JOK
https://m.edsoo.ru/2dfbafcs

152 |O606menue u cuctemaTu3aius 3Hanuil mo teme "CraTuka 1 bubnmoreka [JOK

TBEPAOro Tea" https://m.edsoo.ru/3cca482e
153||00001menne 1 cucTeMaTU3aIUs 3HAHUH 110 TeME "3aKOHBI 1 bu6mmoreka [IOK

COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 |O600menue u cuctemMaTu3anus 3HaHui mo Teme "OCHOBBI 1 bubnuorexa [JOK

MOJIEKYJISIPHO-KHHETUIECKOU TeopuH" https://m.edsoo.ru/ed440ca8
155 |O600menue u cucTeMaTH3aIus 3HAHUH 110 TEMe 1 bubnuorexa [JOK

"Tepmoaunamuka. TerioBbie MauHb" https://m.edsoo.ru/c63f7c10
156 |OGo0b1eHne U cucTeMaTH3aIys 3HaHUi 1o Teme "ArperatHbie 1 bu6nmoreka [JOK

cocTosiHus BerecTBa. Pa3oBbie mepexo/nr"” https://m.edsoo.ru/1d36b5b1
157 |O6001mene 1 cucTeMaTH3alsa 3HaHU 110 TEME 1 bu6mmoreka [IOK

"OnexTpuyeckoe noie" https://m.edsoo.ru/3bf0def9
158||00600menne u cucreMara3anys 3HaHui 1o TeMe "TlocTosTHHBIN 1 bu6mmoreka [IOK

AIIEKTPUIECKUH TOK" https://m.edso0.ru/71453ee6
159||06001menne u cucreMaru3anus 3HaHui Mo TeMe "Toku B 1 bu6nmoreka [JOK

pa3IMYHBIX cpeaax” https://m.edsoo.ru/3d40077a
160|/006001menne 1 cucTeMaTU3ays 3HaHUH 110 TeMe "Marauraoe 1 bubmunoreka [JOK

none" https://m.edsoo.ru/3b4c06ae
161 ||Pe3epBHblit ypok. O000IIeHNE U cCUCTeMaTH3als 3HaHUH 10 1 bubnuorexa [IOK

Teme "DJIeKTpOMarHuTHasE HHAYKIus" https://m.edso00.ru/053e2248
162 ||Pe3epBHblit ypok. O000IIEHNE U CUCTeMaTH3alMs 3HaHUH 110 1 bubnuorexa [IOK

teme "Mexannueckue Konebanus" https://m.edsoo.ru/d6310bfd
‘163 HPeSepBHBIﬁ ypok. O0001IeHre U cHCTeMaTH3aIusl 3HAHUH 110 H 1 H H H HBH6J‘II/IOTeKa [HOK
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https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero|| Konrponsnsie || [paktuaeckue | A3Y4CHHS 00pa3oBaTelbHbIE PECYPChI
paboThI paboThI

‘ HTeMe "DJIeKTpOMarHUTHbIE KoJleOanus" H H “ “ \https://m.edsoo.ru/5e2bb83d ‘
164 |Pe3epBHbIii ypok. O000IICHHE  CHCTEMAaTH3allUs 3HAHUH 110 1 bu6mmoreka [IOK

teme "MexaHU4eCKUE U 3JICKTPOMArHUTHBIC BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 ||Pe3epBHblit ypok. O000IIeHNE U CUCTEMaTH3alMs 3HaHUH 110 1 bubmumoreka [IOK

teme "Onruka" https://m.edsoo.ru/52ad1603
166 ||PezepBHblit ypok. O000IIeHNE U CUCTEMaTH3alHs 3HaHUH 110 1 bubmumoreka [IOK

teme "OcnoBsl CTO" https://m.edsoo.ru/5bec1c65
167 ||Pe3epBHblii ypok. O000IIEHIE U CUCTEMATU3AIIMs 3HAHUI 110 1 bu6mmoreka [IOK

teme "KoprnyckyisspHO-BOJHOBO# ayanu3m” https://m.edsoo.ru/f7¢59d38
168 ||Pe3epBHblit ypok. O000IIEHNE U CUCTEMAaTH3aIHs 3HAHUH 110 1 bubmmorexa [IOK

teme "dusuka aroma" https://m.edsoo.ru/1f511654
169 ||Pe3epBHbIit ypok. O000IIEHNE U CUCTEMAaTH3aIHs 3HAHUH 110 1 bubmmoreka [IOK

teme "du3rKa aTOMHOTO AApa M SJIEMEHTAPHBIX YaCTHUIl" https://m.edso0.ru/905c5ce0
170|Pe3epBHblit ypok. O6001IeHNE U cUCTeMaTH3alMs 3HaHUH 110 1 bubnuoreka [IOK

Teme "DieMeHThI acTpopu3uKu" https://m.edsoo.ru/2bffb94c
(OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 170 | 4 [ 16 [
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Y4eOHukuU:
1. Msikumes I'.51., Byxosues b.b., Corckuii H.H. / ITox pex. [TapdentseBoit H.A.
10 kmacc (6a30BbIif 1 YriyOneHHbIH YpOBH.) Y4ueOHUK. / Mskumes I'.51., Byxosues B.B., Corckuit H.H. / [ox pex.
[Mapdenrnesoit H.A. — M. : IIpocsiuenue., 2023.
2. Msixumies [.4., byxosies b.b., Corckmii H.H. / ITox pen. IlapdenTtheBoii H.A.
11 xmacc (6a30BbIif 1 yriyOneHHBIH ypOBH.) YueOHHK. / Mskumwes I'.51., Byxosues B.B., Corckunit H.H. / [lox pex.
[Mapdenrnesoit H.A. — M. : IIpocsiuenue., 2023.
3. Ieanenmreiin JI. O. @usnka. 11 knace (yriyoneHHsiid ypoBH.) Yuebnuk. / JI. O. ['enaenmreiin, A.
A. bynaroBa u ap.; noa pen. B. A. Opnosa. — M. : BMUHOM. JlaGopatopus 3nanuit, 2021. — 208 ¢

METOJIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

https://www.labirint.ru/genres/1052/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/ «®eaepanbHbIit HHCTUTYT NEIArOTHUECKUX u3MepeHuit»y (OUITN).
https://fi0co.ru denepanbHbIil MHCTUTYT OLIEHKH Ka4eCTBa 0OPa3oBaHus

https://resh.edu.ru/ Poccuiickas snekrpornas mkoia. (POIL).

https://urok.apkpro.ru/ bubaroreka nudposoro odopazosarenbaoro koutenra (IOK).
http://skiv.instrao.ru/bankzadaniy/matematicheskaya-gramotnost/ ®yHkuuoHanbHasi TPaMOTHOCTb.
WuctutyT crpateruu pa3sutus oopasoanust PAO.

6. https://media.prosv.ru/fg/ ®yukunonanbHas rpaMoTHOCTh. baHk 3amanwuii. [IpocBenieHue.

7. https://bvbinfo.ru/ buner B 0yaymee. [Ipodopuenrarius.

8. https://siriusolymp.ru/ BcOIIl. Cupuyc

9. https://zsfond.ru/olimpiady/ BcOIIl. 3omnortoe cedeHwue.

10. http://interneturok.ru. Ypoku mKoIbHON POrPaMMBI.

11. http://class-fizika.narod.ru/vu7.htm . Knaccuas ¢usuka. J{jist mr0003HATETBHBIX.

12. http://znaika.ru/catalog/9-klass/physics . 3uaiixa.

13. http://www.calc.ru/video-po-fizike+8.html. Bugeoypoku mo EI'D.

14. http://optika8.narod.ru/norma.htm. OmbITsl M0 hu3HKe.

15. http://www.virtulab.net/. BupryansHaas nabopatopusi.

16. http://phet.colorado.edu/en/simulations/translated/ru . JTabopaTopusi BUPTyaJIbHBIX CUMYJISITOPOB.

agrwdpE
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