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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke 6a30BOro ypoBHS Ha YPOBHE CpelHEero oomero oopasoBaHust pazpaboTaHa
Ha OCHOBE TOJ0XKEHUN U TpeOOBaHUHN K pe3y/IbTaTaM OCBOEGHUS OCHOBHOM 00pa30BaTebHOM MPOrpaMMmBl,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yu€rom QenepanbHOil pabodeld mporpaMMbl BOCHUTAHUS U
KOHLIENIMK MpenoAaBaHust ydeOHoro mpeamera «®usznka» B 00pa3oBaTelIbHBIX OpraHU3ALUAX
Poccuiickoii @enepanum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Conepxanue mporpaMMmel 1Mo (u3HMKe HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYWHOM
KapTuHBI MHUpa obyuarommxcs 10—11 kmaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JICSITEIIBHOCTHOTO 1moxo/a. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
K IJAHUPYEMBIM JIMYHOCTHBIM, NPEIAMETHBIM M METAIpPEIMETHBIM pe3yjbTaTaM OOyudeHMs, a TaKxke
YYUTBIBAET HEOOXOAMMOCTh PEAIM3alUU MEXKIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeMeTaMu. B Hell onmpeensoTcss OCHOBHBIC e M3y4YeHHs (QU3UKHU Ha YPOBHE CPETHETO
obmero oOpa3oBaHus, IJIAHUPYEMbIE PpE3yJlbTaThl OCBOGHMsS Kypca (U3HMKH: JIMYHOCTHBIE,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

Ilpu peanuzayuu 0annoit npozpammul 0yoem 3aodeiicmeosano ooopyoosanue yenmpa « Touku Pocmay

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIaHUpYEeMbIE pEe3yJbTaThl OCBOEHHMS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4YHCIE

IpEeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

dusnka Kak Hayka o HanOoJiee o0IIMX 3aKOHaX IPUPO/IbI, BEICTYIIAsA B Ka4eCTBE y4€OHOr 0 IpeaMeTa
B ILIKOJIC, BHOCUT CYILECTBEHHbII BKJIaJ B CUCTeMYy 3HaHUHI 00 okpyxkatomieM mupe. IIkonbHBIA Kypc
Gu3uKN — cCCTEeMO0OPa3yIOIINiA IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB, TOCKOIBKY (pr3mueckue
3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUH, H3y9aeMbIX XUMHEH, Onosoruei, pusndeckoii reorpadueit
U acTpoHoMHeH. Mcnonp30BaHue M aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAaHUU ONpenessieT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe IHEPreTUKHU, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, ITOJIy4EeHUs
HOBBIX MaTE€pHAJIOB C 33/JIaHHBIMHU CBOWCTBaMU M Jipyrux. M3ydyenne (pu3NKu BHOCUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHbI MHpa oOOyyarommxcs, B (QOPMUPOBAHUE YMEHUU
IPUMEHSATh HAyYHbII METO/I TO3HAHUS MPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca (pu3MKH Ui YPOBHS CpeIHEro 0011ero o0pa3oBaHus MOJIOXKEH Pl UAeH, KOTOpbIe
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUHU C HEN KYpPC SIBIISIETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHal U3 BceX pasJiesioB (PU3MKH, BKIHOYAET KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hel MaTepuasn Kypca (U3MKH OOBEAMHEH BOKpPYT
¢uznueckux Teopuil. Beaymum B Kypce sBisercs (OpMHUpPOBAHUE MPENCTAaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELLIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanus MpennojiaraeT HUCHOJIb30BaHUE TI'yMaHUTApHOTO
noTeHIManza Gu3nyeckoi HayKu, OCMBICIIEHHE CBA3H Pa3BUTHs (DU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU MpobdIeMamMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanosaraetT 3HakOMCTBO € ITUPOKUM KPYyTroM
TEXHUUYECKHUX U TEXHOJOTHUYECKUX IPUIIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peamn3yercsi MOCPEACTBOM BBEJCHUS DJIEMEHTOB COJEPKaHMs, TOCBAIIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPhIE CBSA3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a
Takke 00CYKAeHHs MPo0IeM parliOHaIBLHOTO MPUPOI0NOIB30BaHUS U IKOJIOTHYECKON 0€3011acHOCTH.

CrepKHEBBIMHU JIEMEHTaMH Kypca (PU3UKH Ha YpOBHE CpEeIHEro oOlIiero oOpa3oBaHUs SBISIOTCA
¢usndeckue Teopuu (HopMupoBaHHE MPEICTABICHUI O CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPUH, POIIH
(GbyHIaMEHTaIbHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMEHHBIX IMPEACTABIECHUSAX O MPUPOJIE, I'paHUIAX
NPUMEHUMOCTH TEOPUH, 171l OTTMCAHUSl €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).



CHUCTeMHO-IEITETPHOCTHBIN MOAX0N B Kypce (U3MKHM peanu3yeTcss Mpexkae BCero 3a CYer
OpraHu3alUK 3KCIIEPUMEHTAILHON JeSITeIbHOCTH oOydatouuxcs. [t 6a30Boro ypoBHs Kypca (PU3HKH —
9TO UCHOJIB30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢pu3uke oObeAWHEHBI B OOIMIMN CIUCOK YYECHHMUYECKUX MPAKTHUYECKUX padoT.
Boienenne B yka3aHHOM MEpevHE JIa0OPATOPHBIX pPabOT, MPOBOJMMBIX JJsi KOHTPOJS M OICHKH,
OCYILECTBIISICTCS. YUaCTHUKaMU 00pa30BaTEIbHOIO MpoLecca UCXO0 U3 OCOOCHHOCTEN IIAHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcss OBIaJeHHE OOYUYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE NPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHue ynensieTcsi pelIeHUI0 PacyE€THBIX M KadeCTBEHHBIX 3ajad. Ilpu stom uis
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4H1 C SIBHO 33/1aHHON (PU3MUECKON MOJEIIbI0, TO3BOJISIOIINE
IPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U MHTETPHPYS
3HAHUS U3 PA3HBIX pa3/eioB. J{Js KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 3aJaHHsI Ha 00BSICHEHUE
IpOTEKaHUs PU3NUECKUX SIBJIEHUH U IIPOLIECCOB B OKPY’KalOIIe )KU3HHU, TpeOyromue BIO0pa GU3HYECKOM
MOJIENIU /7151 CUTYalluH NIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpedoBanusiMu PI'OC COO x MarepuHaIbHO-TEXHUYECKOMY OO0ECIICUCHHIO
y4eOHOTO Tporecca 0a30BbIi yPOBEHb Kypca (U3MKH HA YPOBHE CPEAHEro o0mero o0pa3oBaHus JT0JKEH
U3y4yaTbCs B YCIOBMAX MPEIMETHOTO KaOMHeTa (PU3MKMU WM B YCIOBHSX MHTETPHUPOBAHHOIO KaOHWHETa
IPEIMETOB €CTeCTBEHHO-HAyyHOro uukia. B kaOuHere Qu3MKM [ODKHO OBbITH HEOOXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE sl BBIOJHEHHS YKa3aHHBIX B MIpOrpaMMe Mo (PHU3HKE YYEHHYECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHNUE.

JleMoHCcTpanoHHOe 060pynoBaHuEe (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIOM MHHHUMAJBbHOM
JIOCTaTOYHOCTH U 00€CHeunBaeT IOCTAHOBKY HEPEYMCICHHBIX B IMporpamMme Mo (hU3MKe KIFOUEBBIX
JNEeMOHCTpAaMid Uil HMCCIIEOBAaHUS HM3Yy4YaeMbIX SBICHHH M  TPOLECCOB, OMIHMPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyIOBaHHE sl YYEHHYECKHUX IPAKTUUECKUX paboT (opmupyercs B Buie
TEMaTUYEeCKMX KOMILJIEKTOB M 00ecreunBaeTcs B pacdy€re OJHOr0 KOMIUIEKTa Ha JIBYX O0YyYaroIuXcs.
TemaTndeckne KOMILIEKTHI J1a00paTOPHOTO 00OPYAOBAHHS TOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYUYAIONIMXCS K HAYYHOMY HW3YYEHHUIO HPUPOIHI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NMPEICTABICHHUIA O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE HCCIIEA0BATEECKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yiibTaTa U3ydeHHs] OCHOB CTPOCHUSI MaTEPHH
U GyHJaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE YMEHHI OOBSCHATH SBJICHUS C HCIIOIb30BaHUEM (DU3MUYECKIX 3HAHUH U HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE NPENCTABICHUH O poiH (PU3MKH TSI Pa3BHTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.
JlocTkeHne STHX TeNell o0ecreunBaeTcsl pelieHueM CIIeIyIuX 3a1ad B Mpolecce U3ydeHHs
Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIeTr0 00pa3oBaHuUs:
® [pUOOpETeHUE CUCTEMBI 3HAaHUH 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIpHYIO (U3UKY, S3JEKTPOJMHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHHE yMEHHWH TPUMEHSATh TEOPETUYECKHE 3HAHUS JUISI OOBSCHEHUS (PUIUICCKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHON KU3HH;



® OCBOEGHHE CIIOCOOOB PELICHHS PA3IMYHBIX 33/1a4 C SIBHO 33JaHHON (PM3NYECKON MOIENbI0, 3a/1ad,
MOJPa3yMEBAIOIINX CAMOCTOSATEIIBHOE CO3/laHHe (U3NUYECKON MOJENH, aJeKBATHON YCIOBHSIM
3aJa4u;
e rMoHuUMaHWEe (UBNYECKUX OCHOB U MPUHLMUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEAY;
® OBJAJICHHE METOJIaMH CaMOCTOSITEIbHOTO IUJIAHUPOBAaHUS U NPOBENCHHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHaju3a W UHTepIpeTanuu HHGOpMAIUU, OINpPEAeTIeHHUs JAO0CTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;
® CO3/aHME YCIOBHM I Pa3BUTHUS YMEHHUH MPOECKTHO-UCCIEI0BATEIbCKOM, TBOPYECKOU
JESTEIIBHOCTH.
Ha nzyuenue ¢pusuku (6a30BbIii ypoBeHb) Ha YPOBHE CpeHET0 001ero oopasoBanus orBoaurcs 136
yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B HEZIEIIO).
[Ipennaraemslii B mporpamme 1o Gpusuke nepedeHsb 1a00paTOPHBIX U MPAKTHUECKUX padoT sBIsieTCs
PEKOMEHIOBaHHBIM, YYUTENb JeJIaeT BBIOOp MpPOBEICHHS JaOOPATOPHBIX PabOT U OMBITOB C Y4ETOM
UHAMBUIYaJIbHBIX OCOOCHHOCTEHN 00yJarommxcs.



COJEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka ¥ MeTObI HAYYHOT' O MO3HAHUS
®dusznka — Hayka o npupone. Hayunsie MeTonbl M03HaHUA OKpysKaroero mupa. Pois skcriepumenTa
¥ TEOPUH B MPOLIECCE TO3HAHUS MPUPO/IbI. DKCIIEPUMEHT B (hr3HKe.
MonenupoBanue GU3NIECKUX SABICHUN U TporieccoB. Hayunbie runoressl. OU3NUECKUE 3aKOHBI U
TeopuH. I paHUIBI TPUMEHUMOCTH (DPU3NYECKHUX 3aKOHOB. [IpHHIINI COOTBETCTBHSL.

Ponb u mecto ¢usuku B popMHpPOBAaHUM COBPEMEHHON HAYYHON KapTHHBI MHPA, B MPAKTUYECKOM
JESITEIIbHOCTH JIFOJIeH.

Jlemoncmpayuu

AHasorossle 1 HU(GPOBBIC U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro JBikeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienune, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOUYKH, UX NPOEKIMN Ha OCH CUCTEMBI KoopauHaT. Cll0)KeHHE IEPEMELIEHUM U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPSHHOE MPSMOJIMHEHHOE MBHXKeHHE. [ paduku 3aBUCIMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U MEpEMENICHUSI MaTepUaIbHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonuneriHoe aBuxeHue. [[Br>keHMe MaTepuabHOM TOYKHA MO OKPYKHOCTH C MOCTOSIHHOHM MO
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOPOCTb, JMHEHHas ckopocTh. [lepmom u dyactora oOpamieHusl.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOUCTBA U IMTPAKTUYECKOE IPUMEHEHUE: CIIUAOMETP, IBUKEHNE CHAPSIOB, LIETTHBIE
U pEMEHHBIE NIEPEIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGmronenue nBukenus tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hanpasnenue ckopocTH npH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenune HepaBHOMEPHOTO ABHKEHUS € LIEJIbIO OMPEAECTICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOMEHUS MEXAY IMYTAMU, TPONAECHHBIMU TEJIOM 3a MOCIEA0BATEIbHBIC PABHBIC
MIPOMEXYTKH BPEMEHHU IPHU PABHOYCKOPEHHOM JIBU>)KEHUHU C HAYAJIbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune nBuxeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun orHocuTensHOCTU ["anunes. [lepoiii 3akoH HeroToHa. MIHEpUHanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpununun cynepno3unuu cui. Bropoii 3akoH HberoToHa i MarepuanbHOU
Touku. Tpernii 3akoH Hpr0TOHA /U1 MaTepUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepast kocMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunsl Tpenus (mokos, ckoibxenus, kauenus). Cumna tpeans. Cyxoe tpenue. Cuna TpeHHs
CKOJIbJKEHUs U cuiia TpeHus nokos. Koagdunuent tpenus. Cuia cOnpoTUBICHUS NP ABM)KEHUU TeJia B
JKUJKOCTHU WJIM Tase.

[ToctynarensHOE U BpalaTeabHOE ABMKEHUE aOCOIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iedo cumel. Y ciioBUs paBHOBECUS TBEPAOIO TENA.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE PUMEHEHHE: MOJIINITHUKH, TBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NAJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnous paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHue ABm>keHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM 00paslie, OT
ux aedopmarum.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NmMnynsc maTepualibHOW TOYKHM (Tejia), CHUCTEMBbl MAaTE€pUaIbHBIX TOYEK. KMIynbc cuibl u
M3MEHEHUE UMITYyJIbca Teja. 3aKOH COXpaHEHUs UMITYlbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckas sHeprust MaTepuanbHOM TOUkH. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTUU.

[TorenunanbHass sHeprus. [loTeHumanpHas sHeprus ynpyro JaeGopMHpPOBAaHHOW MPY>KUHBI.
[ToTenunanpHas 3Heprust Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHbIe U HETIOTEHIMATBHBIE CUITBL. CBS3b Pa0OTH HEMOTEHIIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKOI YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHU4YeCKHe yCTPOMCTBA M MPAKTHUECKOE MTPUMEHEHUE: BOJAOMET, KONIEP, MPY>KUHHBIN MHUCTOJIET,
JBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne abCOIIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbI C M3MEHEHHMEM MEXaHHMYECKOM SHEpPruH Tejla Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KI'yTa.

Paznes 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE TTOJIOKEHUS MOJ'IeKyJ'ISIpHO-KI/IHeTI/ILIeCKOI\/II TCOPHUU MW HX OIIBITHOC 000CHOBaHHE.
Bpoynosckoe nsmkenue. npdysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBHS YaCTHII BeliecTBa. Mozaenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeT U 00BSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MOJIEIEH.
Macca u pazmepsl monekyn. Konmnuectso Bemectsa. [loctostHHas ABoranpo.



TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUH UICATBHOTO
ra3a. AGCoItOTHas TeMIepaTypa Kak Mepa CpeHeld KHHETUYECKON SHEPTUH TEIUIOBOTO JABHKEHHS YaCTHUL]
raza. lllkana Temneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
HansToHa. M3omporecchl B MACAIBHOM Tra3e ¢ NOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I paduyeckoe
IpeCTaBICHNE U30IIPOLECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJIEKYST OpPraHHYECKUX
COCTUHEHUN.

OnbITh! 0 AU(PY3UH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOUINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, nirocTpupyronas Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIIBHOTO Ta3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OmnpezneneHue Macchl BO3[yXa B KJIaCCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUN 0O0bEéMa KOMHATBI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3pEeKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuyeckas cucreMa. BHyTpeHHss SHeprust TepMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnyecTBo TemnoTel 1 paboTa. BHyTpeHH:s sHeprus 0HOATOMHOI'O WJI€aIbHOro ra3a. Buel
TEIJIONEPEayu: TEIUIONPOBOJHOCTb, KOHBEKLHUSA, H3JIy4CHHE. Y ENbHAs TEIUIOEMKOCTh BEILECTBA.
KosmuecTBo TEIIIOTHI py TEIIonepesaye.

[Toustue 06 annadbarHoMm npouecce. [1epBblii 3akoH TepmoanHamMuku. [IpumeHeHne nepBoro 3akoHa
TEpPMOJIMHAMMKH K H3onpoueccam. I'paguueckas uuteprnperanus padboTsl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMocTs TPo1IecCcoB B MPUPO/IE.

TeroBple MamuHbl. [IpuHIUOBL AecTBUS TemoBbIX MamuH. [IpeoOpa3oBaHus »HEpruu B
TeroBblX MammHax. Kosdduuument mnonesnoro apeiictBus TemnoBoit mamuHbl. [{ukn KapHo u ero
K03(DPUILIMEHT MOJIE3HOTO ASUCTBUS. DKOJIOTMUECKUE TPOOJIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoWcTBa M MNPAKTUYECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHETO CrOpaHMus,
OBITOBOW XOJOJUIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHNne BHYTpEHHEH SHEPTUH Tejla IPU COBEPLICHUH paboThl: BBUIET MPOOKH U3 OYTHIIKHU MOJ
NEeICTBHEM  CXaToro BO3/JyXa, HarpeBaHue »ddupa B JaTyHHOM TpyOke TMyTéM  TpeHHUSA
(BUICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHAeHcarus. Mcnmapernwme u kumneHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BJIQXKHOCTh BO3AyXa. HacblmeHHblii mnap. VYiaenpHas TemiioTa mnapooOpa3oBaHHUs. 3aBUCUMOCTH
TEMIEPATYPbI KUIIEHUS OT 1aBJICHUS.

Tsépnoe Teno. Kpucramnuyeckue u amop¢Hbie Tesa. AHU30TPOIHS CBOMCTB KpUCTaIoB. XKuakue
kpuctaysl. CoBpeMeHHblEe MaTepuansl. 1naBnenne u kpuctammsanus. Y IeapHas TEIUIoTa IUIABICHUS.
CyO6numarusi.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUyecKkue yCTpOoHCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KaIOPUMETD,

TEXHOJIOTHH MOTY4YeHHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

KuneHnne npyu NOHW>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEpEeHUsI BIaKHOCTH.

Habumronenne HarpeBaHus U IJIaBJIEHUS KPUCTAUNIMYECKOTO BELLIECTBA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3MmepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

DJIeKTpu3anusa Tel. DJIeKTpUuYeckuid 3apsia. JlBa Buza siekTpuueckux 3apsaaoB. [IpoBoaHukw,
JURJIEKTPUKY U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akod Kynona. TodeuHbIN AIEKTPUUECKUH 3apsi. DIEKTPHUUECKOE TOJIE.
Hanpsbxkénnocts  3nektpuyeckoro mnoisid. IIpuHnun cynepno3uuuu snaeKkTpuyeckux nojed. Jlunuum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexrpocratuueckoro mnoss. [lorenuman. PasHocts moreniuanoB. IIpoBonHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaneKTpuueckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DneKTpOoEMKOCTh INIOCKOT0 KOHAEHCATOpa. DHEPrus 3apsyKEHHOTO
KOH/JIEHCATOopa.

TexHudyeckue yCTpOHWCTBA U  MPAKTHUUECKOE TMPUMEHEHHUE: DJEKTPOCKON,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE AJIEKTPONPUOOpPOB, KOHJEHCATOP, KOMMPOBAJIBHBIN armapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allMTa.

JIMdIIeKTpUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IJIOLIAAN IJIACTHH, PACCTOSHUS MEXKIY
HUMH U JUBJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTpUUYecKoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTossHHEBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. YIeTbHOE CONpOTHBIEHHE BemiecTBa. [locnenoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIIEKTPOABMKYIAs CUJla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA. 3aKOH OMa Uil MOJHON
(3amMKHYTO#) 2nekTpuueckoi nemu. KopoTkoe 3aMbIKaHue.

ONEKTpOHHAs MPOBOAUMOCTb TBEPIABIX METAIOB. 3aBUCHMOCTb CONPOTHBIIEHHS METAIJIOB OT
TemMriepaTypbl. CBEpXIIPOBOAUMOCT.



DIIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBoauku. CoOCTBEHHAsI M MPUMECHAsI POBOJAMMOCTD MOIYIPOBOIHUKOB. CBoOMCTBa P—N-
nepexoza. [loaynpoBogHIKOBBIE TPUOOPHI.

DJNIEKTPUUECKHUI TOK B PACTBOpPAX M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOJUTUUYECKAS TUCCOIUAIMS.
DIEKTPOIIH3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEbHBIN pa3psaa. Monnus. [liazma.

TexHuyeckue yCTpOMCTBA M MPAKTHUECKOE MPHUMEHEHHE: aMIIepMETp, BOJBTMETP, pPEOCTarT,
UCTOYHUKH TOKA, DJICKTPOHATPEBATEIIbHBIC MPUOOPHI, DIIEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP
COMPOTHBIICHUS, BAKyyMHBIA JHOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYINPOBOJHUKOBBIA JTHO,
raJibBaHHKa.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTDH CONPOTHUBIICHUS WJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJHN MOIEPEYHOTO
CEUeHHUA U MaTepuaa.

CMmenianHOe COeTUHEHUE MPOBOTHUKOB.

[IpsiMmoe n3MepeHue IEKTPOABIKYIIEH criibl. KOpoTKoe 3aMbIKaHHE ralbBAaHUYECKOTO JIEMEHTa 1
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE ANIEKTPOIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3ydeHne CMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

Wzyuenue kypca huszuku 6a3oBoro ypoBHs B 10 ki1acce ocyIiecTBIsSETCs ¢ YIETOM COJIEPKaTEIbHBIX
MEXITPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKU, OMOJIOTHH, XUMHUH, T€Orpapuu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousimus, CBS3aHHBIE C M3YUYCHHEM METOJOB HAy4YHOTO ITO3HAHWS: SIBJICHHE,
Hay4yHBId (akT, TUmoTe3a, ¢GuU3MYecKas BEIWYMHA, 3aKOH, TeOopHs, HaOII0JeHHe, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUM, JNUHENHas (QyHKuMs, napaboia, runepOoia, HX
rpauKi ¥ CBOMCTBA, TPUTOHOMETPpUUECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHnueckoe ABWKEHUE B KUBOU mpupone, nuddysus, ocMoc, TeI000MEeH KUBBIX
OpraHU3MOB (BH/IbI TEIUIONIEPEAAYU, TETIJIOBOE PABHOBECHE), DJIIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeEJ, XKUIAKOCTEH M Ta30B, DJIEKTPUUYECKHE CBOMCTBA METAJIOB,
3JIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBaHUKA.

Teoepagpus: BNaxxHOCTH BO3TyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozeus.: mpeoOpa3oBaHUE ABMIKEHUHN C UCIIOIH30BAHUEM MEXaHWU3MOB, YUET TPCHHS B TEXHUKE,
MOJIIUITHAKY, UCIOIB30BaHNE 3aKOHA COXPAHEHMsI MUMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET U APYTHE),
JIBUTATENh BHYTPEHHET O CTOpaHus, apoBas TypOuHa, OLITOBOI XOJIOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJI€ HAHOMATepUAJIOB, W HAHOTEXHOJOTHH,
AJIEKTPOCTaTHYECKAsT  3alllUTa, 3a3€MJICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIM  TPUHTED,
AIEKTpOHArpeBaTeNbHbIE MPUOOPHI, YEKTPOOCBETUTENbHBIE IPHOOPHI, TATbBAaHHUKA.

11 KUIIACC



Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[locTostHHBIE MarHuThl. B3anmonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe mosne. Bektop
MarHuTHOM WMHAYKUMU. [IpUHIMIT Cyneprno3suuud MarHUTHBIX MOJIEW. JIMHUM MAarHUTHOW WHIYKLIHH.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TOJIS IOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1noJie MpOBOJAHMKA ¢ TOKOM. KapTuHa JNMHUI MHAYKUMHA MAarHUTHOIO MOJS JJIMHHOTO
IPSIMOTO TNMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJAHMKA, KAaTyIIKHM ¢ TOKOM. OmbIT Jpcrena.
B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia JlopeHua, €€ Moaynb M HampaBieHHE. J[BH)KEHHE 3apsDKEHHOM 4YacTULbl B OJJHOPOJHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SIBieHuE 3NEKTPOMAarHUTHON MHAYKLIKHU. [I0TOK BEKTOpa MarHUTHON MHAYKLIUU. DJIEKTPOABHKYILAS
CWJIa MHAYKIMU. 3aKOH JIEKTPOMarHuTHOW nHAyKuuu Papases.

BuxpeBoe anexktpuyeckoe mnosie. DIeKTPOABUKYILAs CHUIIA UHAYKIUU B IPOBOJIHUKE, JTBUKYILIEMCS
MIOCTYIATEJIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOJIBIKYIIAs CHJIA CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO TOJIs1 KaTYHIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHu4yecknue yCTpONUCTBA M IPAKTUUYECKOE MTPUMEHEHHUE: MIOCTOSTHHBIE MAarHUTHI, 3JICKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JluHuY MHIYKIIMKA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuita Amniepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBumno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOI'O MTOTOKA.

SIBiieHNE CAMOMHIYKIIU Y.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yueHne MarHuTHOTO TNOJIsI KAaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Pa3nen 5. Koe6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHummusle Koja1eo0anus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHW4Yeckue KojebaHus. ['apMoHHMYecKHe KOIeOaHWUs.
[lepuon, wyactora, amrmutyna u ¢dasza xoneOanuit. [IpyxuHHBI MasTHUK. MaTeMaTHUdeCcKuil MasTHUK.
VYpaBHeHHe rapMoHHUECKUX KoyieOanuid. [IpeBpalienre sHepTruu Mpyu TapMOHUYECKUX KOJICOaHUSX.

Konebarenbuprit KoHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUs B UI€AIbHOM KOJIe0aTeTbHOM
KOHTYype. AHAJIOTHUS MEXIY MEXaHHUYECKUMH U AJIEKTPOMAarHuTHBIMU Kojebanusmu. @opmyna Tomcona.
3aK0H COXpaHEHUsI YHEPTUU B UJI€aTLHOM KOJIe0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux Konebanusx. BeiHyk/IeHHbIE MeXaHu4YeCcKre Kojebanus. Pe3oHaHc.
BrinyKeHHBIE 2IEKTPOMAarHUTHBIC KOJIeOaHUSI.

[lepemennbiii Tok. CHHYCOMIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.



Tpanchopmarop. I[IpousBomcTBo, mepenadya ©  MOTpeOJEHUE  DIEKTPUYECKOW  DHEPTHUHU.
DKOJIOTHYECKHE PUCKU MPHU MPOU3BOACTBE AIEKTpo3Heprun. KyabTypa HCronb30BaHusI SIEKTPOIHEPTHH B
IIOBCEIHEBHOU KU3HU.

TexHudyeckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHE: 3JIEKTPUYECKUN 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOIepe iay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KosieOaTeNlbHON cuUCTeMbl (NMPYXUHHBIA WM MaTeMaTHYECKHi
MasITHUK).

HaGnroneHue 3atryxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuiiorpaMmmsel (3aBUCUMOCTU CHJIBI TOKA U HAMPSHKEHUS] OT BPEMEHH) ISl SJIEKTPOMArHUTHBIX
KOJIeOaHM.

Pe3onanc mnpu mocieqoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYHIKM HHIYKTUBHOCTH H
KOH/JIEHCATOpA.

Mogenb TUHUAU 3IEKTPOIIePEIauH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIA MaJbIX KoJeOaHUN Tpy3a HA HUTU OT JJIMHBI HUTU U MAacChl
rpys3a.

HccnenoBanue mepeMeHHOTO TOKAa B 1MW U3 TOCIEIOBATEIBHO COCIMHEHHBIX KOHACHCATOPA,
KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsLe 60IHbL

MexaHnnueckue BOJIHBI, yCIOBUs pactipoctpanenusd. [lepuoa. CKopocTs pacpoCcTpaHeHUs U JITTMHA
BoJIHBIL. [lonepeunsie 1 mpooibHbIE BOJIHBL. MHTEpdepeHIus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHSI U3ITyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHast opueHTanus
BekTopoB E, B, V B snekrpomarHuTHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE,
npesoMIIeHue, Mosipu3anus, Judpaxius, narepepeHus. CKOpoCTh JIEKTPOMAarHUTHBIX BOJIH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloLIe cpebl.

TexHu4yeckue yCTpOMCTBA M TMPAKTUYECKOE TMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasl JIUATHOCTUKA B TEXHUKE M MEOULMHE, pajap, paauoNpUEMHHK, TE€IEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MPOIOTBHBIX BOJH.

Koneo6:mromeecs Teno Kak UCTOUHUK 3BYKa.

Habmroienue oTpaskeHus ¥ MpeIoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiud MEXaHMYeCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTOU KoleOaHui.

HccnenoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPa)KeHHE, MPEIOMIICHUE, MOJsIpU3anus,
mubpakus, MUHTeppEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOHN cpexae. Jlyu
cBera. ToueuHblll HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUi B TIOCKOM 3epKalie.



[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN IOKa3aTeNb IPEIIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa NoJIHOrO BHYTPEHHETO OTPAKECHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceta. [IBerT.

Cobupatomue u paccenBaromue JUH3bI. ToHKas TuH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKas CUIIa
TOHKOHM JH3BL. [locTpoeHne n3o00pakeHnii B COOMPAIOLINX U pacCenBaONNX JuH3ax. DopMysna TOHKOH
JIMH3BI. YBEJIWYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Huatepdepenuus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS HAOIIOICHIS
MaKCUMyMOB W MHHHMYMOB B HWHTEp()EpPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceeta. Judpakuuonnas pemérka. Y ciaoBue HaONIOACHUS TI1aBHBIX MAaKCUMYMOB IPHU
NaJICHUA MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoicTBa M MpakTHUECKOe MPUMEHEHHE: OUKH, JTyma, (oToarnmnapar, IpoeKIIMOHHbIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHAS PEIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMmonHEITHOE pacpocTpaHeHue, OTpaKEHUE U TpesioMyieHue cBeTa. OnTHYecKue MpudopHI.

[lonHoe BHyTpeHHEE oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HaGmronenne naTepdepeHIm cBeTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresnst mpeioMIICHUs CTEKJIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmtonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cIelIUAJIbLHONM TEOPHH OTHOCHTEIBHOCTH
I'panunubl  TPUMEHUMOCTHM  KJIACCMYECKOW MexaHuku. [locTymarel cnenuanbHOW — TEOpUH
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€TA B BaKyyme, MPUHUUIN OTHOCUTEIbHOCTH
OHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®ortonsl. Dopmyna [Inanka cBs3M 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTe U uccinenoBanue ¢orodpdexra. Onbitel A. I'. CronmeroBa. 3akoHbl (hoTOd(deKTa.
VYpaBuenue DiiHmreliHa g pororddexta. «KpacHas rpanuna» Gorosddexra.

JaBnerue cBera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoicTBa M MpaKTHUECKOe MpPUMEHEHHue: (HOTOdIEMEHT, (POTOAATUUK, COIHEUHAsS
Oarapesi, CBETOAHO/.

Jlemoncmpayuu



®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
UccnenoBanue 3akoHOB BHemHETo GoTorddexra.
CBeToquoI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesnuro o -dactuil. [lmanerapHas monuenb
atoma. [loctynatsl bopa. U3nyuenue u mornomenrue GOTOHOB MpHU MEpexojie aToMa C OAHOTO YPOBHS
sHepruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BoJI0poa.

BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckue ycTpoWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: CIIEKTPAJIbHBIA aHalu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, T0Ka3bIBAIOLIUE CIO0KHOCTb CTpOeHUs sapa. OTKpbITHE PaiiOaKTUBHOCTU. ONBITHI
Pesepdopna nmo ompeneneHuto cocraBa paainoakTUBHOro u3nydeHus. CBoiicTBa anb(a-, O6era-, ramma-
u3nydeHus. BnusHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HEeWTpoHa. Hykionnas monens sapa ['elizenOepra—lBanenko. 3apsin sapa.
Maccosoe uucio sapa. M3otomnsl.

Anbda-pacnaa. OJEKTpOHHBIH M MO3UTPOHHBIM Oera-pacnman. [‘amma-uznydenue. 3akoH
paZoaKTUBHOIO pacnaja.

OHeprus CBs3U HYKJIOHOB B siape. S aepHble cuibl. Jledekt maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGieMbl M MEPCHEKTUBBI SJIEPHOM SHEPrEeTHUKU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

OnemeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, KaMepa BuibcoHa, saepHBbIii
peakTop, atToMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbl pa3BUTHs acTpoHOMUU. [IpUKiagHOe U MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkre 3BE3/bI, IIIAHETHI, UX BUTUMOE JBUKCHHE.

CoJtHegHas cucTeMa.

Comnne. Conneunasi akTuBHOCTh. Mcrounnk sHepruu CosiHIIa W 3BE37A. 3BE3BI, UX OCHOBHBIE
XapakTepuUCTUKU. JluarpamMmma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTB».  3BE3/IbI  IJIABHOM
ITOCJIECIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» I 3BE3]] TVIaBHOM ITOCJIE0BATEIILHOCTH.



Buytpennee ctpoenune 3B€31. COBpeMEHHBIE NMPEACTABICHUS O MPOUCXOKIAECHUU U 3Boonu CosHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunsbii [1yTe — Hama ["anaktuka. [Tonoxenue u neuxxenue Connna B ['amaktuke. TUIBI TATAKTHK.
Pannoranaktuku 1 kBazapbl. YEpHbIE ABIPHI B sAPAX TAIAKTHK.

Bcenennas. Pacimpenne Bcenennoil. 3akon Xa06ia. Pas0Oeranue ramaktuk. Teopust bonbioro
B3pbIBA. PEMKTOBOE M3IlydeHue.

Macmrabnas ctpykrypa BeenenHoit. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmioienuss HEeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
oTpezieNieHus MOJIOKEeHHUs HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
NOJIYLIAPUSL U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maronee NOBTOPeHUE

Ponb u3uku M acTpoOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTMYECKOW, COLMAIbHOW M ITUYECKOU
cdepax IesITeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOH KapTHHE
MHpa, POJIb (PU3UIECKON Teoprur B (POPMHUPOBAHUU MPEICTABICHUNA O (pU3MUECKOl KapTHHE MHUPA, MECTO
busznyeckoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTABICHUN O
PUPOLE.

Me:xknpeameTHbie CBSI3U

W3ydenne kypca hu3uku 6a30Boro ypoBHsi B 11 Kiacce OCymecTBIsIeTCs C y9€TOM COepKATEIbHBIX
MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHH.

MesicnpeOomemnule nouwsimusi, CBSA3aHHbIE C M3yUYEHHEM METOJIOB HAYYHOTO MO3HAHUA: SIBJICHHE,
HAYYHBIH (akT, rumore3a, (Qu3mueckas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, JKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUEe (QYHKIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M UX IPOEKIUU HA OCHU
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTApHbIX (PYHKIMH, MpU3HAKK 10a00us
TPEYroJIbHUKOB, OIpe/IeJIeHHE MIIOMAAN IIOCKUX GUryp u oobéma Tel.

buonoeusn: snekTpuueckue SBICHHUS B JKMBOH IpHpoJe, KoseOaTelabHble IBMXKEHUS B KUBOMH
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOW IIPUPOJE, AEUCTBUE PAIUALIMU HA KUBbIE OPraHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTaJNIM4YecKasi CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHIEKTPAJIBHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX pyl, (oTochEMKa 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSACEHUM.

Texunonoeus: JWHUW DIEKTpPOIlepenay, TeHepaTop MEPEeMEHHOI0 TOKa, AJIEKTPOJIBUIaTelNb,
MHAYKIIMOHHAS 11e4b, pagap, paauolpuéMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus, NpoeKIIMOHHBIH
ammapar, BOJIOKOHHAsi ONTHKa, COJTHEYHast OaTtapes..



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenue yueOHoro npeamera «®dusmkay Ha ypoBHE cpeaHero odmiero odpasoBaHus (Oa30BbIi
YPOBEHB) JTOJDKHO OOECIICYHTh TOCTHIKCHUE CIICAYIONIMX JTHYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTrO nipeamera «Du3uKay J0KHBI OTPaKaTh TOTOBHOCTD
U CITIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBAThCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JTUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpPHEHTAllM{, TO3UTHBHBIX BHYTPCHHHUX YOEKICHHA, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IEHHOCTSIM POCCUHCKOr0 OOINECTBa, pACIIMPEHUE KU3HEHHOTO OIbITa M OIBITa
NeSITEIIbHOCTH B MPOIECCE Peai3allid OCHOBHBIX HAINPaBICHHN BOCIUTATECIBLHOW JEATEIBHOCTH, B TOM
YKCIIe B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHPOBAHHOCTh TPAXKIAHCKONW MO3MIUU OOYYAIOIIETOCs] KaK aKTHBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOTO O0IIECTBa;

NPUHATHE TPATUIIMOHHBIX O0IICYETIOBEYSCKIX TYMAHUCTHUCCKUX U JIEMOKPATHUECKUX [ICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEPEcax IpakJIaHCKOro 00IIeCcTBa, y4acTBOBATh
B CaMOYIIPaBIICHUH B 00pa30BaTEeIbHON OpTraHU3aINH;

YMEHHUE B3aMMOJICHCTBOBATh C COIMAILHBIMH MHCTHTYTaMH B COOTBETCTBHM C UX (YHKIMSIMHU U
Ha3HAYCHUCM;

TOTOBHOCTH K TYMaHHTapPHON U BOJIOHTEPCKOM J1EATEITHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh POCCUUCKOM IPpa)IaHCKOW UJACHTHYHOCTH, MATPHOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSM POCCHHUCKUX YYEHBIX B
obnactu GU3UKU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M MPHUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUMUBOTO OYYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAas OSCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K pas3IuYHbIM chepaM mpodhecCHOHATbHOW AESITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
bu3MKON U TEXHHMKOW, YMEHHE COBEpPIATh OCO3HAHHBIN BBIOOp Oynyliel mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHuUIO M caM000pa30BaHUIO B 001acTH (PU3MKHU HA TPOTIKEHUN
BCEH JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTB IKOJIOTUIECKON KYJIBTYpBI, OCO3HAHHUE TTT00ATBHOTO XapaKTepa IKOJIOTHIECKUX
npo0Jem;

IUTAHUPOBAHUE WM OCYIIECTBICHHE JIEHCTBUH B OKpYXAIOIIeH cpele Ha OCHOBE 3HAHUS LeJei
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue ObITa JACATEIIbHOCTH SKOJIOTHYECKOM HalIPaBICHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUH
1o (u3nKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHUS
du3nUecKoil HayKu;

OCO3HAHUE IIGHHOCTH HAYYHOW JIESTEIbHOCTH, TOTOBHOCTH B IMPOIECCE H3YYCHUS (QUIUKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATENBCKYIO JEATEIILHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eMcTBHUA:

CaMOCTOSTENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBaTh MPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OINPEACIIATD LENH JEATCIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIaH pEIICHUS MPOOJIEMBI C YYETOM aHalIHM3a WMEIOIIUXCS MaTepHAbHBIX M
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLICHUBATH
PUCKHU MOCIEACTBUN NEATENbHOCTH;

KOOPAWHUPOBATH U BBHITIOIHATH pabOTy B YCIOBUAX PEATBHOTO, BUPTYAIBHOTO 1 KOMOMHHPOBAHHOTO
B3aMMOJEICTBUS;

pa3BUBAaTh KPEaTHUBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarebcKkue 1eHCTBUSA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU ITOHATUSAMHU U METOIaMHU (PU3HUECKON HAYKU;

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEI0BATEIBCKON U MPOEKTHOW NIESTENHFHOCTH B 00JacT (PHU3HKH,
CIOCOOHOCTBIO U T'OTOBHOCTBIO K CaMOCTOSITEIIbHOMY IIOMCKY METO/OB PELIeHMs 3a/1ad (pU3UUYECKOro
COJIEpKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJOB ITI03HAHUS;

BJIQJI€Th BHJIAMU JESATENIBHOCTH [0 IMOJIYYEHHIO HOBOTO 3HAHHSA, €ro HHTEpHpeTaIuH,
peoOpa30BaHUI0 U IPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX CUTYalUsIX, B TOM YHUCIIE TP CO3/1aHUN Y4eOHBIX
IPOEKTOB B 00J1aCTH (PU3MKH;

BBISBJISITH IIPUUMHHO-CIIEJCTBEHHBIE CBS3U M aKTyaJIM3UpPOBATh 3aJady, BBIIBUraTh T'MIIOTE3Y €€
pelIeHrs, HAaXOJIWUTh apryMEHTHl IS J0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a7aBaThb NapaMeTpbl U
KPUTEPUHN PELICHMUS;

AQHAIN3UPOBATh IOJIYYEHHBIE B XOJAE PELICHUS 3aJa4d PE3yJbTaTbl, KPUTUYECKH OLICHMBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON JIEATEIbHOCTH, B TOM UHUCIIE
U U3Yy4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMEThb MEPEHOCUTh 3HAHUS 1O (PHU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTeil;

BBbIIBUTaTh HOBBIE HJIEU, MIPEJIaraTh OPUTHHANbHbIE MTOAXOAbl U PEIICHHUS;

CTaBUTh NPOOJIEMBI U 33]]aUH, TOMYCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBBIKAMH IMOJIydYeHUs MHPOpMauu (PU3NUECKOrO COJAEpKAaHUS U3 HCTOUYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH IOUCK, aHAJIN3, CUCTEMATU3AIMIO U HHTEPIPETALUIO HHPOPMAIIH
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;



UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COOTIOICHHEM TPEOOBAHH SPTOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pPECypCOCOCpPEIKEHHs, IPABOBBIX M OSTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011acCHOCTH;

CO3/aBaTh TEKCThI (PU3UYECKOTO COJEPKaHUS B PA3IMYHBIX (opMarax ¢ yu€TOM Ha3HAYCHHUS
uH(GOpPMAIIUHU U IIETIEBOU ayIUTOPUH, BEIOHMpasi ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YAU3AIIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISAITH OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOUpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUIA C y4ETOM OOLIUX HHTEPECOB U BO3MOKHOCTEH
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

IMPpUHHUMATh LECJIN COBMECTHOM ACATCIIbHOCTHU, OPTaHU30BbIBATE U KOOPAUHHUPOBATH I[CflCTBI/I?I no eé
JOCTHKEHUIO: COCTABIIATD IIaH IEHCTBUI, paclpeaensTh PO ¢ y4€TOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OLCHUBATb KAa4YCCTBO CBOCTO BKJIaAa M KaXA0ro ydJaCTHHKa KOMaH/blI B O6HIPII>1 peE3ybTAaT 110
pa3paboTaHHBIM KPUTEPUSIM;

mpeniaraTh HOBbIE IPOEKTHI, OLIEHWBAaTh HJEU C TIO3WIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIATL NO3UTHUBHOC CTPATCIHMYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyallUdX, IIPOABJIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCaJIbHbIC y4eOHbIE 1eiCTBUS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBIIATh I03HABATEIbHYIO I€ATENbHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PaCYETHBIX U KAUECTBEHHBIX 3a/1a4, MJIaH BBINIOJIHEHUS
IPaKTUYECKOH paboThI C yUETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULUUA B 00JAaCTH (DU3UKH, IMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEICKT:
JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIECHUBATh COOTBETCTBUE
Pe3yAbTaTOB LIEJISIM;
BJIa/IeTh HABBIKAMM TI03HABATEIbHOM pediexkcun Kak OCO3HaHMs COBEpIIAeMbIX JAEUCTBUNA H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIJIs OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIECHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mporiecce nocTikeHHs TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MTPOTPAMMBI 10 (pU3HKE ISt yPOBHS
cpemHero oOmero oOpa3oBaHHS Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIIEKT,
NpeIoIararIui copMUPOBaHHOCTH:

CaMOCO3HAaHUSsl, BKIFOYAOIIETO CIIOCOOHOCTh MTOHUMATh CBOE 3MOIIMOHAIILHOE COCTOSIHHE, BUICTh
HAaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW IMOLIMOHAIBLHOMN cepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpEeryJIMpPOBaHMs, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aIAITHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISTh THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAaIIMH, BKJIIOYAIONICH CTPEMIICHHE K OCTH)KCHHUIO LEIH M YCIEXY, ONTHMH3M,
VWHHUIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTEI;

IMIIATHH, BKJIFOYAIONICH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH
€r0 MPH OCYIIECTBICHUHU OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEIKHBAHUIO;

COILMATBHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C APYTUMH JIFOJIbMH,
3a00TUTHCS, TPOSIBIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K kxonny o6ydyenus B 10 ki1acce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA IpUMEpPax pojb U MeCTO (HU3HKH B (POPMUPOBAHUH COBPEMEHHON HAYYIHOU
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOIMH, B IPAKTUYECKON ACSTEIbHOCTH JIIOIEH;

YUUTBIBATh T'PAaHUIIBI NPUMEHEHUS H3YYEHHBIX (U3MYECKHX MOJEJNel: MarepuaibHas TOUYKa,
WHepIanbHas cUcTeMa OTcuéTa, aOCOIIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOAETH CTPOCHHUS Ta30B,
KHUJIKOCTEH U TBEPABIX TEJ, TOUSUHBINA AIIEKTPHUESCKHUH 3apsig MPU PEHICHUH (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (U3MUECKUE SBJIECHUA (IpoLecchl) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMs BELIECTBA U DIEKTPOAVMHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUe Tel, ABM)KEHHE IO OKPYKHOCTH,
MHEpLIUs, B3auMoJIelcTBHE Tel, AU Py3usi, OpOYHOBCKOE IBUKEHUE, CTPOCHHE )KUIKOCTEHN 1 TBEPBIX TEI,
U3MeHeHHne 00bEMa Tell IPU HarpeBaHUM (OXJIaXKACHUH ), TEIUIOBOE paBHOBECHUE, HCTIAPEHU e, KOHIEH CallHs,
IUTABJICHUE, KPUCTAJUIM3ALMsl, KUIIEHHWE, BIAXXHOCTb BO37yXa, IOBBIIICHUE MAABJICHUS TIa3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXAYy IlapaMeTpamMu COCTOSHMS Ta3a B H30IpOLEcCax,
3JIEKTPU3ALNS TeJl, B3aUMOJICUCTBUE 3aps0B;

ONHUCBHIBATh MEXAHWYECKOE JBH)KEHUE, HCMONb3ysS (PU3MUECKHE BEIMYUHBI: KOOpAMHATA, MYTh,
NEPEMEIIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CHJla, MMIYJIbC Tela, KUHETUYeCKas DHeprus,
NOTEHLMaNIbHAasl PHEPIUs, MeXaHnyeckass paboTa, MEXaHWYeCcKasi MOIIHOCTb; MPU ONMHUCAHUU MPABUIBHO
TpakTOBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMs] U €AMHHUIIBI, HAaXOJIUTh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BETMUYUHAMU;

OTKCHIBATh WM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIEC SBICHHS, HCIOJB3YsS (PU3NUYECKHE
BEJIMYMHBL: JABJICHHUE Ta3a, TEeMIEpaTrypa, CpPeAHsAs KUHETUYECKas SHEpPrusl XaOTHYECKOro ABUKEHUS
MOJIEKYJI, CPETHEKBAIpaTUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEPTHUs, paboTa
ra3a, KOO(QQHUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JABHUraTeNs; MPU OMUCAHUU NMPAaBUIBHO TPAKTOBATh
(Gu3uUecKuit CMBICI HCHOJB3YEMBbIX BEIMYMH, WX OOO3HAYEHUS W E€AWHUIIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIHMUNHAM;

OIMCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKUE SIBICHUS (IIPOIECCHI),
UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: SJEKTPUUECKUH 3apsil, SJIEKTPUUECKOE I10JIe, HAPSHKEHHOCTD MO,
NOTEHIMAJ, Pa3HOCTh MOTEHIMAJOB; IPH OMHCAHWU NPABWIBHO TPAKTOBATh (DU3UYECKHH CMBICH



UCTIONIE3YEMBIX BEIMYWH, MX OOO3HAYCHHS] M CIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE IaHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMU;

aHAIM3UPOBATh (GU3NYECKUE MPOIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKUe 3aKOHBI U MPUHIUIIBIL:
3akoH BcemupHoro taroteHus, |, |1 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKOW SHEPTHH,
3aKOH COXPAHEHHS HMITYJIbCA, MPHHIIMII CYIEPIO3UIUN CHJI, TPUHIUI PAaBHONPABHS HHEPIHATHHBIX
CHCTEM OTCU&Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
cpenHel KUHEeTUYECKOI SHEPruu TEIIOBOrO JABMKEHHUSI MOJIEKYJ C aOCOIIOTHOM TeMIepaTypoil, epBbli
3aKOH TePMOJMHAMUKH, 3aKOH COXPaHEHUsI JIEKTPUUECKOro 3apsa, 3akoH KyrnoHa, mpu 3ToM pa3nnyarhb
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe BbIpaXCHHE U YCIOBHS (TpaHHULbI, 00JIacTH)
MPUMEHUMOCTH;

OOBSICHSAT, OCHOBHBIC MPUHIUIBI ACHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBIMIOJHATh OKCIIEPUMEHTBHI 1O HCCIEAOBaHHI0 (U3MUECKUX SIBICHUW M MPOLECCOB C
UCTIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHUH, MpH 3TOM (OpMYyIHUpOBaTh MpodieMy/3aaady u
THIIOTE3y YI€OHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 NPEAIOKEHHOTO 000pyI0BaHHUSI, IIPOBOANTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKUX BEJIMYUH, TMPU STOM BBIOMPATH
ONTUMATBHBIA CITOCOO WM3MEPEHHS M HCIIOJIb30BaTh HW3BECTHBIE METOIBI OICHKH IOTPEITHOCTEH
WU3MEpPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHHl, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTAThl OTYyUYEHHOW 3aBUCUMOCTH
(U3HYECKUX BEIIMYHMH B BHJIC TAOIHI] U TpaUKOB, JENIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOrofaTh MmpaBwiia OE30MACHOTO TPyJa MPHU MPOBEICHUHM HCCICIOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-UCCIIEJOBATEILCKON M TMPOEKTHOW ACSITENbHOCTH C  HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHHS;

pemaTh pac4€THBIC 3a/1a4H C SBHO 33JJaHHOHN (PU3NIECKON MOEIBIO, UCTIONB3Ys (PU3HUeCKUe 3aKOHBI
Y IPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a9i BRIOUPATH (PU3HUYECKYIO MOJICITh, BBIICIATE (PU3HICCKUE
BEJIMUYMHBI U (OPMYIbI, HEOOXOAUMBIE NJsl e€ pelleHus, MPOBOAUTh PAcuéThl U OIEHUBATh PEaTbHOCTh
MOJTy4YEHHOTO 3HaUYeHUsl (PU3UUECKOM BETUIMHBL;

pemiath Ka4eCTBEHHBIC 3aJlayd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO  IETIOUKY
pacCyXJIeHHI ¢ OMOpo Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

MCIONIb30BaTh MPU PEIICHUU y4eOHBIX 3a7ad COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKa, CTPYKTYPUPOBAHMS, WHTEPHIpETAllM U TPEACTaBIeHUS Yy4eOHOH U Hay4dHO-TIOMYISIPHOM
uH(GOpMAIINK, TOJIYICHHON W3 Pa3IMYHBIX WCTOYHUKOB, KPUTHUYECCKH AHAIM3HPOBATH IOYyIaeMYIO
uH(pOpMalLIHIO;

MPUBOJUTH MPUMEPHI BKJIA/la POCCUNUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHHUSA MO (PU3MKE B IMOBCEAHEBHOW JKH3HHM JUISI OOECIICYCHHS
0€30IMaCHOCTH TP OOPAIICHUH ¢ TPHOOPaMHU M TEXHHYESCKUMH YCTPOUCTBAMH, JIJISI COXPAHECHHUS 3]I0POBBS
U COOJTIOZICHUSI HOPM 9KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpene;

paboTaTh B TpYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IITaHUPOBATH PA0OTY TPYIIIIHI,
PaAIMOHATILHO pacHpeeNsiTh 00S3aHHOCTH M TUTAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJICKBATHO OIICHWBATh BKJIAJT KAXKJIOTO U3 YUACTHUKOB TPYIIITEI B pEIICHUE paccCMaTpUBaeMOU MPoOIeMBbI.

K xonmy oOy4yenus B 11 kiacce mpeaMeTHBIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXkaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:



JeMOHCTPUPOBATh HA MpUMeEpax pojb U MeCTO (HU3UKHU B (POPMUPOBAHUH COBPEMEHHON HAy4HOM
KApTHUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U TEXHOJIOTUMN, B IIPAKTUYECKOMN NEATEIbHOCTH JIFOJICH,
LIEJIOCTHOCTb M €JUHCTBO (PU3UUYECKON KapTUHBI MHPA;

YUUTBIBATh I'PAHUIIBI IPUMEHEHUS W3YUYEHHBIX (PU3NYECKUX MOJENEN: TOUEUHBIM 3JIeKTPUUYECKHM
3apsif, J1y4 CBETa, TOUCUHbIN HCTOUHUK CBETA, siIEpHAsi MOJENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO si/ipa
IpY peUIeHuU GU3NIECKUX 3a1a4;

pacrio3HaBaTh (u3Mueckue sBIEHMsS (Ipolecchl) U OOBSICHATP HMX Ha OCHOBE 3aKOHOB
IEKTPOJMHAMUKNA ¥ KBAaHTOBOW (U3UKU: DJICKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHMYECKOE, MATHUTHOE [EHCTBUSA TOKA, B3aUMOJEHCTBUE MAarHUTOB, JJCKTPOMAarHWTHAs WHIYKIMS,
JIeiCTBME MAarHUTHOTO T0JIsl HA TPOBOIHUK C TOKOM M JABIKYLTHICS 3apsif, SJIEKTPOMAarHUTHBIE KOJIeOaHMs
U BOJIHBI, MpPSIMOJIMHEHHOE pPaCHpOCTpaHEHHWE CBETa, OTPAXKECHHE, NpeIoMIIeHHE, HHTepdepeHuus,
nudpakiys W MOJsIpU3aIis CBETa, JUCIEpCHs cBeTa, ¢oTodnekrpudeckuii dddext (pororddekr),
CBETOBOE JIaBJICHUE, BO3HMKHOBCHHME JIMHEWYAaTOrO CIIEKTpa aTOMa BOAOPOJA, E€CTECTBCHHAs U
UCKYCCTBEHHAs paJlMOAKTHUBHOCTH;

ONKCHIBaTh M3YYEHHbIE CBOWCTBAa BeleCTBA (DJIEKTPUYECKHE, MarHUTHbIE, ONTHUYECKUE,
JIEKTPUUECKYIO ITPOBOAUMOCTD PA3JIMUHBIX CPENl) U ANEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), UCTIONIb3YS
(du3nUecKre BEITUUUHBL: 3JIEKTPUUECKUNA 3aps]], CHJIAa TOKA, JIEKTPUUYECKOe HAIPSDKEHHE, dJIEKTPUIECKOe
COIPOTUBIIEHUE, PA3HOCTh [TOTEHIIMAJIIOB, MIEKTPOABMKYILAs CHIIa, pabOTa TOKA, UHIYKIUS MAarHUTHOIO
noJisi, cusia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyLIKH, SHEPIHs 3JEKTPUUECKOTO U MarHUTHOT'O
noJjei, mepuoj M 4YacToTa KojeOaHMil B KojeOaTeNbHOM KOHTYpE, 3aps] M cuja TOKa B Ipolecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KoJieOaHuil, (POKYyCHOE pacCTOSIHME M ONTHYECKask CUia JIMH3bI, IPU
ONMCAaHWH TPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIHYUH, WX O0O03HAUYCHUS H
€IMHUIIBI, YKA3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMHU BETUINHAMH,

OINKCBHIBATh W3YyYEHHbIE KBAHTOBBIC SBJICHUS W HPOLECCHl, UCHOJb3Ysd (PU3NUECKUE BEIUUYMHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U 4acTOTa CBETA, SHEPIHs U UMIYJIbC (POTOHA, IEPHOA
HOJTypacmaia, SHEPTHs CBSI3U aTOMHBIX S/I€p, PU ONMCAHUU MPABHIILHO TPAKTOBATh (PU3NUECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €AMHHUIIbI, YKa3blBaTh (DOPMYIbI, CBSA3BIBAIOLIUE JAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTMMHU BEJIMYMHAMU, BBIUUCIATH 3HAaUeHUE (PU3NUECKON BEIMUMHBI,

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJIEHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI TIOCJIEI0BATEIbHOIO U MapajUIeIbHOTO COEUHEHMs POBOJIHUKOB, 3aKOH JIKoymsa—
Jlenna, 3aKOH AMEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH MPSIMOJUHENHOIO paclpoCTpaHEHMs CBETA, 3aKOHBI
OTpa)KeHMsI CBETa, 3aKOHbI IPEJIOMJICHHUs CBeTa, ypaBHeHHe OHHIUTeHHa a1 (oTorddexrta, 3aKoH
COXPAaHEHHUs DHEPIUH, 3aKOH COXPAHEHHUs MMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCOBOI'0 YMCIIa, OCTYJIaThl bopa, 3aK0H paAloaKTUBHOIO pacnaja, IpU 3TOM pa3inyaTh
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAXKEHHE W YCJIOBHS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpECIATh HAINpaBICHUE BEKTOpAa MHAYKIMHM MAarHUTHOIO IOJS IPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh  OKCHEPUMEHTBI 10 HCCIEJOBAHUIO (PU3MUECKUX SBICHUH M TIPOLIECCOB C
UCIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX H3MEPEHUil: mpu 3TOM (GOpMYyJIHpOBaTh Mpobiemy/3afgauy |
TUIO0TE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOI0 000py10BaHUS, TPOBOAUTD
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYILECTBIISATh TPSMbIE U KOCBEHHbIE H3MEpEeHHs (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOHMpAThH
ONTUMAJIBHBIA CMOCO0 M3MEpEeHHs] W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTeH
WU3MEPEHHUI;



UCCIIEI0BATh 3aBUCUMOCTH (PM3UYECKUX BEIMYHH C HCIIOJIB30BAHUEM MIPSIMBIX U3MEPEHUN: ITPHU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEITMUNH
B BHJIE TAa0IMI ¥ rpaMKOB, JeNaTh BBIBOJIBI 10 pe3yIbTaTaM MCCICI0BAHMS;

co0moaTh MpaBwiia 0E30MacHOrO TPyAa NMPH IPOBEACHUHM HCCIEIOBAaHMN B paMKax y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENIbCKOH M TPOEKTHOH JESATEIBbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U TAOOpaTOPHOTO 000PYAOBAHUS;

penrats pacu€THbIC 3a/1a4U C IBHO 33aHHON (PU3NUECKON MOEIBIO, NCIIONb3Ys (PU3HUECKHE 3aKOHbI
Y IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 331a41 BBIOUPATh (PU3NYECKYIO MOJIENb, BBIIEIATH (PU3NYECKUe
BEJIMYMHBI ¥ (POPMYITbI, HEOOXOIUMBIE ISl €€ PEeUIeHUs, TPOBOJUTh PACUEThl M OLIEHUBATH PEAbHOCTD
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pemiaTb KaueCTBEHHbIE 3a/a4d: BBICTPAUBATh JIOTUYECKH HENPOTHBOPEUYHBYIO  LIEMIOYKY
pacCyXIeHHH C OTTOPO Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHS;

UCTIONIb30BATh NIPH PEHICHHH y4eOHBIX 33734 COBPEMEHHbIC MH()OPMAIMOHHBIE TEXHOJOTHH IS
IIOWCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETAlMH W TPEACTABICHUS Y4eOHOW M HAyYHO-TIOMYJSPHON
UHPOpPMALIUK, TOJIYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUECKH aHAJIU3UPOBATH IOIYYaEeMYIO
uHpopmaruio;

OOBACHATH NPUHLIUIIBI ICHCTBUS MAIIUH, TPUOOPOB M TEXHMYECKUX YCTPOMCTB, Pa3inyaTh yCIOBHS
uX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBONUTH IPUMEPHI BKJIaJa POCCUHCKUX M 3apyOESKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHHMS 1O (U3UKE B IOBCEAHEBHON KM3HM Ui OOecriedeHUs
0€30MacHOCTH IIPpU OOPAIIEHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAaHEHHS 3I0POBBS
U COOJIOZICHUSI HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIeH, IIAaHUPOBATh paboTy IPYIIIHI,
palMOHAIBHO PACTIPENENIATh O0SI3aHHOCTH M TUIAHUPOBATH JIESATEIBHOCTh B HECTAHJAPTHBIX CHTYAIHSX,
aJICKBaTHO OIICHMBATH BKJIA]] KQKJOTO U3 YIACTHUKOB I'PYIIIEI B PEIICHHE PACCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunvecTBo 4yacoB

JJIeKTpOHHbIE (11 POBLIE)

Ne n/m
HanmeHoBaHUe pa3/iesioB H TeM MPOrpaMMbl Bcero KonrposabHbie I[IpakTHyeckue o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 Bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.3 ArperatHbie cOCTOSIHUS BeniecTBa. Da3oBbie Mepexo/ibl S https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJeKTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
4.9 IToCTOSIHHBIN 2EKTPUYECKAN TOK. TOKM B pa3IMIHbIX 12 1 1 bu6muoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PeszepBHOe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
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11 KJIACC

KoauuecTBo yacoB

DJIeKTpOoHHBIe (HU(ppoBLIE)

Ne n/m HanmenoBaHme pa3aesioB H TEM NPOrpaMMbl
Bcero Konrpoaennie = Ilpakruyeckme o0pa3oBaTe/ibHbIe PECypPChI
padoThI padoTsI Bubnunoreka LIOK
Pazpnean 1. JIEKTPOJAUHAMUKA
11 MarnuTHO€ 1osie. DJIeKTpOMarHuTHAsE UHTYKITHSI 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 11
Paznen 2. KOJTEBAHUS U BOJIHbBI
2.1 MexaHHYeCKUE B JIEKTPOMArHUTHBIE KOJIeOaH st 9 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHn4ecKue U 3JEKTPOMAarHUTHBIC BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OCHOBBI CHICIIUAITLHON TEOPHH OTHOCHTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJeMEeHThl KBaHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pazngen 5. 9JJIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
5.1 ‘ DJIeMEHTBI aCTPOHOMHHU M aCTPOPUUKH 7 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
bubmuoreka [JOK
6.1 Obobumaiouee noBTopeHHe 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Kosmmyecrso yacon Hdara DJIeKTPOHHBIE HU(POBLIE
Tema ypoka
n/n Bcero Kontponbnsie | IIpakTHyeckme — HU3Y'UE€HHH o0pa3soBaTe/IbHbIE PeCypChI
padoThI padoThI
1 ®usuka — Hayka o npupoje. Hayunsie 1 Bbu6muotexa [JOK
METO/IbI IO3HAHHS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
P e
2| conpouennot asyamo saprens o 1 Bromorera LIOK
P . i P Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIeH
MexaHnuueckoe eHue. OTHOCUTEIBHOC
3 Mex);;;{qecxli)roﬂzylld)fxelzm HTeH elvlfeT J:I){II{/IC b 1 bubmmorexa LIOK
8 - epeNeit ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE MPSIMOIMHEHHOE BIKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPAMOIMHEHHOE ABHKCHUE 1 https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majenue. Y cKopeHrue CBOOOIHOTO 1 bubmmoteka IIOK
HaJeHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuHelinoe nBuxeHue. /[BrxeHne 1 bubmmoreka HOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
IT r .
5 Hucpumammse cncres oreers, Hepsii 1 Buomiorer LLOK
Pl P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
M . Cuna. I1
) P . a https://m.edsoo.ru/ff0c3be8
MaTepuaibHON TOUKU
10 Tpertnii 3akoH HproTOHA 7151 MaTEpUAIBHBIX 1 bu6muoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUPHOTO TAroteHus. Cumia TSKEeCTH. bu6muoreka [JOK
11 1
[TepBast kocMu4ecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
12 Cwuua ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Koapduuuent tpenuns. Cuna

13 COITPOTHBJICHUS MPH JIBUKCHUU TEJIa B https://m.edsoo.ru/ffOc3f76
AKHJIKOCTH WU Taze
[TocTynaTensHOE U BpaIIaTEIbHOE IBHKEHUE

14 a0COFOTHO TBEPOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[Tnedo cuitbl. YcioBust paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbc MaTepuaibHON TOUYKH, CUCTEMBI

15 MaTepUaIbHbIX TOYEK. MIMIynbc cuibl. 3aKOH Bbu6moreka [JOK
COXpaHEHHsI UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIKEHUE
Pabora u moutHoCTh cuitbl. Kunernueckas

16 JHEPTHs MaTepuaaIbHON TOukH. Teopema 00 bubmioreia LIOK

o https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOW YHEPTUU
ITorennuaneHast sHeprus. IloteHunanbHas

17 SHEPTUs ynpyro aeGpopMUupoOBaHHOM bubnmnorexa [JOK
npykuHbL. [loTeHIIManbHas SHEPTHs Tea https://m.edsoo.ru/ffOc461a
BOJIN3M IOBEPXHOCTH 3eMITU
[ToreHnuanbHble U HEMOTEHIIUATbHbIE CUIIBI.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CUJT C
18 I/IBMGHepHI/IeM MexaHquzIKoﬁ SHEeprun Bubmmorexa HOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHWYECKON IHEPTUN
JIaGoparopHas pabota «VccienoBanue CBsI3u

19 paboThI CUJIBI C U3BMEHEHHEM MEXaHHYECKOU
SHEpIuu Tejla Ha IpUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

20 KonTponbnas pabora no teme «KnnemaTtuka. bu6muoreka [JOK
JluHamuKa. 3aKOHbI COXPAHEHUS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE nouno>1<eHI/m MOJIEKYJISIPHO- BuGnmorexa LIOK

21 KHHETHYECKOU Teopuu. bpoyHoBCKOE

newkenue. dubdysus

https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c3f76
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Xapaxkrtep IBHKEHUS U B3aUMOACHCTBUSA

22 4acTHI] BeulecTBa. Mojienu CTpOeHuUs ra3oB,
KHUAKOCTEH U TBEPABIX TEJ
23 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHuas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€
u3Mepenue. [llkana remneparyp Llenscust
o5 Uneansusiii raz B MKT. OcHoBHOE bubnunorexa LIOK
ypaBaenre MKT https://m.edsoo.ru/ff0c4fde
AbcouoTHas TeMIiepaTypa Kak Mepa CpeaHei
26 KMHETUYECKOU BHGPI;I/II/IYII[)BI/DKGHI/IHPMOJII)GK}IJI. Bubmmorexa HOK
. https://m.edsoo.ru/ffOc511e
VYpaBHenne Meneneena-Kianelipona
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabora «MccnenoBanue
28 3aBHCHUMOCTH MEXy MapameTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a
H3onporiecchl B €anbHOM ra3e u ux bubmuoreka [JOK
29
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TePMOAUHAMUYECKOM
30 CUCTEMBI B CITOCOOBI €€ N3MCHEHUSI. bubmuorexa [{OK
KonuuecTBo TemoTsl ¥ paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO MJI€aJTbHOTO Ta3a
31 Bune! teronepenaun https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 K(Ijnnqecmo TETJIOTHI TIPH TETUIONEepeIaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHbIH mporiece
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bu6muoreka [JOK
NPUMEHEHHE K H301poIieccam https://m.edsoo.ru/ff0c5efc
34 Heo6paTuMocTh Mpo1eccoB B MpUpPOIE. bubmuotexa [JOK

Bropoii 3aKk0H TepMOJIMHAMUKHU

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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[punuun nevictus u KIIJ{ TernoBoit

bubnunorexa LIOK

3 MalIuHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJI

37 DKOJIOTHYECKHUE TIPOOIEMBI TEIII0IHEPTCTHKN

38 O6o6matomuii ypok «MosekyisipHast bubmmoreka [JOK
¢du3mka. OCHOBBI TEPMOJMHAMHIKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MOTSGK}’J‘IHpHEH ¢usuka. OCHOBBI bubnxorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOTUHAMUKI»

40 [TapooGpa3oBaHue U KOHICHCAITHS. bu6nmorexa LIOK
VcnapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAS U OTHOCUTEJIbHAS BIAKHOCTh bubnunoreka LIOK
BO3/1yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimyeckue u

42 amMop(HBbIC Tena. AHU30TPOIHS CBOWCTB bubmmoreka [JOK
KpucTayuioB. XKukue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u xpucramumsanus. Y qenbHas bubmuoteka [IOK
TeruioTa tiasieHus. CyomuManus https://m.edsoo.ru/ff0c6708

44 YpaBHEHHE TEIUTOBOTO OaaHca https://m.edsoo.ru/ff0c6820

45 DnekTpu3aius Tei. DISKTPUIECKUi 3apsi. bubnuoreka [IOK
JIBa BHIa 2IIEKTPUUYECKUX 3aPsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHUKY, TUINEKTPUKH U

46 H(I):)JIYH;[OBOI[HI/?KI/I. 3aK(I))H COXpaHEHHUs Bubmmorexa HOK

https://m.edsoo.ru/ffOc6bcc

ANEKTPUYECKOTO 3apsaa

47 B3aumonericteue 3apsinoB. 3akoH Kyiona. bubmuorexa [IOK
ToueuHbIi SIeKTPUUECKUN 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD 3JICKTPHYECKOTO TTOJIS. BuGmiorexa [IOK

48 [TpuHIUTT CyTIEPIIO3UITUH SITEKTPUUECKUX

nojei. JInnun HanpsKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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49

PaGota cuit 31eKTpOCTaTHYECKOTO MOJS.
Ilorenuuain. Pa3HocTh NOTEHIINATIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

o1

[TpoBOTHUKY ¥ TUDICKTPUKHU B
ANIEKTPOCTATUYCCKOM Toie. JJuanekrpuueckas
MIPOHHUIIAEMOCTh

DnekTpoéMkocTh. KoHnencatop

https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTB IIIIOCKOr0 KOHAEHCATOPA.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTopHas padora "M3mepeHue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMO NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJIHLHOTO amniapara,
CTpYHHOTO IPUHTEPA. DIIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIIeHHE AIEKTPopudopoB

DIEeKTPUYECKHI TOK, YCIOBUS €r0
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsbxenue. ConporuBienue. 3akoH
OmMa 11 yyacTka 1enu

[TocnenoBarenbHOE, TapaIIEIBHOE,
CMENIaHHOE COEUHEHNE TPOBOIHUKOB.
JIaGopartopHas pabota «3yuenue
CMEUIaHHOTO COEJIMHEHHUS PE3UCTOPOBY»

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO TOKA.
3akon Jlxoynsa-Jlenna

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa i TTOJIHOM (3aMKHYTOM )
aeKTprudeckoil nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHas pabota «M3mepenne 2J1C
HCTOYHUKA TOKA U €0 BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas TPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTPOTUBIICHUS



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

METAJUIOB OT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTh
60 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 1
ANEKTPOHHBIX IMYYKOB
I1 0
o | ek |
P poBoa ' P https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
35 o
e e I
P ' P https://m.edsoo.ru/ff0c82ba
JUCCOLUAIus. DIEKTPOIIN3
C) i .
TIEKTPUICCKHMA T?K B razax ] Bumorexa LOK
63 CaMOCTOSTEIbHBIA U HECAMOCTOSTEIHHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mouaus. [1nazma
6) 0 i
" JI:KTpI/I:CeC(I)(:e HpI/Ie 0551 1;1 }{_(;T};OHCZB& U UX . BuGmorexa LOK
MIPAKTUIECKOE IPUMCHEHHE. BUJI
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
bu6nunorexa LIOK
65 i 1
O606maromuit ypok «IeKTpOoIuHAMUKA» https://m.edsoo.ru/ff0c88be
KounTponbhas padota no teme
«Inekrpocraruka. [locTosHHBIN
66 JIEKTPUYECKUN TOK. TOKH B pa3ian4HbIX 1 bubmuotexa [IOK
cpenax» /Beepoccuiickas mpoBepovHas https://m.edsoo.ru/ff0c8a8a
paboTa mpu IpoBeCHUH Ha OYMaKHOM
HOCHUTEIE
PesepsHbliit ypok. KonTponbHas paboTa no bu6muoreka [JOK
67 1
TeMe "DIeKTpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O60061maromuii ypok mno 1 bu6muoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

Ne Tema ypoka Kommyecrso 1acos DaeKkTpoHHbIe UH(POBBIE
n/n Kontponbnbsie  IlpakTHyeckue o0pa3soBaTe/IbHbIE PeCypChI
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
1 MaruuTHO€E noJsie. BEKTOp MarHUTHOM MHIAYKLIHUH. bubmorexa HOK
. https://m.edsoo.ru/ff0c9778
JIuHuM MarHUTHOM MHIYKIIMU
5 MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena. bu6nmmoreka [IOK
B3aumozelicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padota «/3yueHne MarHuTHOTO MOJIS bubanoreka [JOK
KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
€lCTBUE MarHUTHOTO TOJISI HA MIPOBOJAHHUK C TOKOM.
4 J(lllxma Awmmnepa. JlabopaTopHas pagOTa «UccnenoBanue brbmmorexa LIOK
3 https://m.edsoo.ru/ff0c9ac0
JENCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM)
€MCTBUE MarHUTHOTO MOJIS HAa IBUKYILYIOCS
5 SZ[apfl)KCHHYIO yactuiy. Cuna HopeHu;I. P}:600Ta CHUJTBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMaruuTHas UHAyKIus. [loTok BekTopa
6 MarHuTHON MHAyKuu. DJ1C nHayknuu. 3akoH
3JEKTPOMAarHUTHOM MHAYKIMU Papanes
2 JIaGoparopHas paboTa «VccienoBanue siBIEHUS bubmuorteka [IOK
ANEKTPOMArHUTHOW WHTYKITHI https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SBNeHMe camounaykmu. DJ1C
8 CaMoyI:H,ZIyKIII/II/I. DHeprus MaFHI/ITHJSZE TTOJIS KliTyIHKI/I c bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE TOJIe
TexHuueckue ycTpoicTBa U UX MPUMEHEHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHU JIEMEHTAPHBIX
4acTUL, UHAYKIIMOHHAS €Yb
10 O6o6maromuii ypok «MarauTHoe modie. bubnmoreka [JOK

DneKTpoOMarHuTHast UHIYKITUS»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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KonrtponsHas padora o reme «MarHuTHOE T0JIe.

bubnunorexa LIOK

1 DJIeKTPOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcad58
CB00Oo/IHBIE MEXaHUYECKUE KOJICOaHusI.
12 I"apmonunueckue xonebanus. Y paBHeHUE Bubmmorexa IOK
N https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHX Koyiebanuii. [IpeBpaienue sHepruu
JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH
13 Mepro/ia MaJIbIX KoJaeOaHHii Tpy3a Ha HUTH OT JITHHBI
HUTHU ¥ MacChl TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHus B UACaTbHOM bubnnorexa [JOK
14
KOJIeOATETbHOM KOHTYpE. AHATIOTUS MEXKTY https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMH U JICKTPOMATHUTHBIMU KOJICOAHHUSIMH
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUU B bubanoreka [JOK
UIeIbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBnenne o 3aTyxaromuX KoJeOaHHSX.
16 BII))IHI;)KJIGHHBIG Mexa:;qec;une koseOaHus. Pezonanc. bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BreIHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS
[lepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
17 MOpHIHOCTI) HepeMeHHOI}“/O TOKA. AMHJ‘II/ITI})’)IHOG u bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIIEe 3HAYCHHUE CHITBI TOKA U HATIPSDKECHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpedieHne YEKTPUIECKON YHEPTHH
YCTpONCTBO M TPAKTHYECKOE MIPUMEHEHUE
19 BHCIipI/ILIeCKOFOPSBOHKa, reHepETopa MIEPEMEHHOTO bubmorexa LIOK
N https://m.edsoo.ru/ff0cc324
TOKa, JINHUH dIIeKTporepenad
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE
20 anekTposHeprun. KynbpTypa ucronb30BaHus
AJIEKTPOIHEPTHH B IMIOBCETHEBHON KU3HU
MexaHnuecKre BOJHBI, YCIOBHUS paclPOCTPAHCHHUS. BuGmiorexa [IOK
21 [Tepuoa. CxopocTh pacipoCTpaHEHUS U JJTMHA BOJTHBI.

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

99 3ByK. CkopocTh 3ByKa. I poMkocCTh 3ByKa. BricoTa bubmmoreka [JOK

tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTPOMarHUTHBIE BOJIHBI, KX CBOMCTBA U CKOPOCTb. bubmmoreka [JOK

[Ikana 37eKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIIBI paguOCBsI3U U TeneBuaAeHus. PazButue

cpencTs cBsizu. Pagnonokarus
25 KonTponbnas padota «KonebaHust 1 BOTHBDY

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA B
26 O;HOpOIlHOfI cpe;;. queqlli)mﬁ HCTOYHUK cBeTa. JIyu brbmmorexa LIOK

S https://m.edsoo.ru/ff0cd350
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnnorexa [JOK

[TocTpoeHre n300paKeHMIA B IUIOCKOM 3€pKaiie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomienue ceera. [lonHOE BHYTpEHHEE OTpaKEHUE. Bbu6moteka [JOK

[TpenenbHbINA YroJl MOJIHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ffOcd7f6
29 JlabopaTtopHas pabota «3mepeHue mnokazarens bubmuoreka [IOK

MPETOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [ocTpoenue n3obpaxenuit B nunze. Popmyiia bubmuorteka [IOK

TOHKOM JINH3BI. Y BEIIMYCHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas pabota «MccnenoBanue CBOMCTB

M300paXeHUI B TUH3AX»

JHucnepcus ceeta. CiokHbIN cocTaB 0€JI0ro CBeTa.
32 [IBer. JTabopaTopHas pabora «HabnroaeHne qucnepcun

CBETa»
33 Wutepdepennus cera. Audpakius cera. bubmuoreka [JOK

JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeuHocTh cBeTOBBIX BOJIH. [lonspu3zanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckue MpuOOPHI U YCTPOICTBA U YCIIOBUS UX

0€301acHOr0 MPUMEHEHUS
36 ['paHuLIBI TPUMEHMMOCTH KJIIACCUYECKON MEXAHUKHU. bubnmoreka [JOK

ITocTynatel cieruanbHOM TEOPUU OTHOCUTEILHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU. 33.MCI[JI€HI/IG

bubnunorexa LIOK

37 BPEMEHHU M COKPAIIEHNE JIJTHHBI https://m.edsoo.ru/ffOcfad?2

38 DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YacTullbl. CBs3b bubmmoreka [JOK
MAacChl C SHEPTUEH U UMITYJILCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ff0cfc68
Kontponbnas padota «Ontuka. OCHOBBI ClIeIHATILHON bubmuorexa [IOK

39
TEOPHUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyina [1nanka. DHeprus U UMITYIbC httos://m.edsoo.ru/ffocfel6
¢dhortonHa

41 OtkpsiTie u uccnenoBanue porodpdexra. OnbITh A. bubmmoreka [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akoHnbl porodddexra. YpaBHeHUue DUHIITEHHA 15 bubanoreka [JOK
doroaddexra. «Kpachas rpanuna» porosddexra https://m.edsoo.ru/ff0d015e

43 Hasnenne cera. OnwiTel [1. H. JIeObenera. Xummdeckoe bubnuorexa [IOK
JIEVICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE

44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUUK, COTHEUHAs
Oatapest, CBeTOINO/T

45 Pemenwne 3anay mo Teme «37I€MEHTHI KBAHTOBOM https://m.edso0o.ru/ff0d0302
OTITUKI

46 Monens aroma Tomcona. OnsiTel Pesepdopaa no bubmmnoreka HOK
paccesinuto a-yactuil. [InanerapHas Mojiesb aToMa https://m.edsoo.ru/ff0d091a

47 [Moctynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue (GOTOHOB MPHU MEPEXOE

48 aTOAi:: C OJTHOTO ypoI;IHﬂ 3He(f)r1m Ha L[[?yroﬁ?Bmil Bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa

CIIEKTPOB
BosiHoBBIE cBOMCTBa yacTull. BosHbl ne bpons.

49 KOpHyCKyJBIpHO-BOHHOBOﬁHﬂyaHHSM.IéHOII)-ITaHHOG u Bubmmorexa LIOK

https://m.edsoo.ru/ff0d0ca8

BBIHYXKJICHHOE M3TyUCHHE

50 OTtkpoiTHE paguoakTuBHOCTU. OMbITH Pe3epdopna mo bubnuotexa [JOK

OIMPECACIICHUIO COCTaBa PAAMOAKTUBHOI'O U3JIYYCHHA

https://m.edsoo.ru/ff0d0fd2
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o1

CoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bnusaue
PaJiOaKTHBHOCTH Ha YKHUBBIC OPraHU3MbI

52

53

54

55

56

OTkpeITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbda-
pacma. DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacna.
l'amma-u3nyuenue

OHeprus CBA3U HYKJIOHOB B s/ipe. SInepHble peakinH.
SAnepusrii peaktop. [IpoOraeMbl, MEPCICKTUBHI,
3KOJIOTUYECKHUE aCIEKThI SIACPHON IHEPTETUKH

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOICHUS U PETUCTPALIUH 3I€MEHTApHBIX
yactull. Kpyrusii cron «@yHaamMeHTaabHble
B3auMoieiCcTBHsL. ENMHCTBO (M3MUecKoil KapTHHBI
MHpa»

Drarnbl pa3BUTHs acTpoHOMUH. [IpuknanHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMHUHU. Bua
3BE3HOrO Heba. Co3Be3usl, SpKHUe 3BE3/bI, TUIAHETHI,
X BHANMOE ABrKeHne. CoHeYHas cucTeMa

Connue. ConHeuHas akTUBHOCTh. MICTOUHUK 3HEprun
CouHiia 1 38631

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3AbI
IJIaBHOM MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOeHHE
3BE371. CoBpeMEeHHbBIE MTPE/ICTABICHUS O
IIPOUCXOXACHNUHU U 3Borounn CoslHIa U 3BE3]

58

59

60

Mneunsiii [1yte — Hama ['anaktuka. [lomoxenue u
newkenne Comuana B [Namaktuke. [Nanmaktuku. YépHbie
JBIPBI B SIAPAX TajlakTHK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBa. PenmmkTOBOE M3nydyeHue. MeraranakTruka

Heperennsie npo0iaeMbl aCTpOHOMUHU

61

KontponbHas padoTa «2J1€MEHTHl aCTPOHOMUHU U
acTpodu3nuKm»»
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O6o06maromuit ypok. Ponb pusuku u actpoHOMUM B

62 SKOHOMMYECKOH, TEXHOJIOTHYECKOM, COLIMAIBLHOMN 1 1
3TUYECKOH cdepax AeaTeIbHOCTH YeIoBeKa
63 O6o06maromuit ypok. Poib u mecro pusuku u 1
ACTPOHOMUU B COBPEMEHHOM HAay4yHOU KapTUHE MUpa
O6o0maromuii ypok. Poib dhuzudeckoit Teopuu B
64 (hopMUPOBaHHUH TTPEICTABICHHUI O PUINICCKOM 1
KapTHHE MHpa
O6o6maronuii ypok. Mecto pusndeckoit KapTHHbI
65 MHpa B 0011IeM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX IPEJCTABICHUN O IPUPOE
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTPOMarHuTHAS WHYKIIHS
67 PesepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBLHOM 1
TEOPUH OTHOCHTEIBHOCTH
Pezepublil ypok. KBantoBas gusmka. DneMeHTh bubmuoreka [IOK
68 1
aCTPOHOMHH M aCTPOHUUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

®dusuka. 10 kmace: yaeOHUK 111 00111e00pa30oBaTeIbHBIX OpraHru3auii: 0a30BbIi | YTIITyOJICHHBIN
ypoBuu\ I'.SI.Mskuies, b.b.byxosues, H.H.Corckuii; mox pex.H.H. [TapdhenTtreBoii.- 7 —¢ u3.-

M. Ilpocsemenue, 2020

Owusuka. 11 kace: yaeOHUK 17151 0011e00pa30BaTebHBIX OpraHU3alnii: 6a30BbIA U YTIyOJIeHHBIN
yposenu\ I'. 5. Msikuiies, b.b.byxosues, B.M. Hapyrun; noa pen.H.H. ITaphentreBoii.- 9-e uss.-

M. IIpoceemenue, 2021

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

®usuka. 10 knacc: yueOHUK A7 00111e00pa3oBaTeIbHbIX OpraHu3aluii: 0a30BbId U
yrinyonennstit ypoau\ I'.S.Mskuies, b.b.byxosues, H.H.Cotckuii; mox pex.H.H.
[MapdentreBoii.- 7 —¢ usn.- M. Ilpocsemnienne, 2020

Omsuka. 11 kmace: yaeOHUK 17151 0011e00pa30BaTeIbHBIX OpraHU3alnii: 0a30BbIA U YTIyOJICHHBIN
ypoBenu\ ['.Sl.Mskumies, b.5.byxosues, B.M. Yapyrusn; nox pen.H.H. I[lapdentsesoii.- 9-¢ uz.-
M. IIpoceemenne, 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1 — «Knacc!nas ¢usuka» Axnpec pecypcea: http://class-fizika.ru/

2 — «Poccuiickas snexTpoHHas mkomnay (POII)

pexum pocryna: https://resh.edu.ru/for-pupil

3 - LECTA - ludposas mrarhopma st COBpEMEHHOH IITKOJTBI

Anpec pecypca: https://lecta.ru/ucheniku

4 - OnnaifH-ypoku 1o (usmke ot koprnopauuu «Poccuiickuii yueOHUK»

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/

5 - OGpa3oBaTenbHbIN CalT A yunuTenelt «Buaeoypoku B UHTEpHET»

Anpec pecypca: https://videouroki.net/

JJ11 y4eHHKOB:

B ¢opmare Giiora Ha caitte pyHKIIMOHUpPYET pasaen «becruiaTtHpie BUIEOYPOKHU MO (HUBHKE»
Anpec pecypca: https://videouroki.net/blog/fizika/2-free_video/4/

6 — Onmaiin-mkona «MHpoypox» Axpec pecypcea: https://school.infourok.ru/
Anpec crpanutsr: https://infourok.ru/biblioteka/fizika/type-55

7 - onnaiiH-pecypc «100urokov.ruy»

HUcrounuk: https://100urokov.ru/o-kom
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