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HOACHUTEJDBHAA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpEIOHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU W TPeOOBaHMI K pe3yjbTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTelIbHON Mporpammsl, mnpenactaBieHHbIX B OI'OC
COQO, a Ttakxe c yudéroMm (enepanbHOW pabouell MporpamMmbl BOCHUTAHUS U



KOHIIEMNIIMM TpenojaBaHus ydyeOHoro mpeamera «Pusuka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIINX OCHOBHBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

ConmepxaHue mnporpaMMmbl 1o (U3MKE HampaBieHO Ha (OpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHUHbl Mupa oOydarommxcs 10-11 kmaccoB npu
o0y4yeHnH uX (pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim @I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, INPEAMETHBIM M METAlPEIMETHBIM pe3yJIbTaTaM
oOyueHus, a TaKK€ YUYUTBHIBAET HEOOXOAUMOCTh pPEATU3ALUU MEXKIIPEAMETHBIX
CBsI3e (PU3MKM C €CTeCTBEHHO-HAYYHBIMU Y4YEOHBIMU TpeameTamu. B Hel
OIIPENENAIOTCS OCHOBHBIE IIENIM M3y4YeHHs (PU3MKH HAa YpOBHE CpEIHEro OOIIEero
o0Opa3oBaHMsl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

+ IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (U3UKU HAa 0a30BOM YPOBHE, B
TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI 110 T'0/1aM O0Y4YCHUS;

«+ cojJepkaHue yueOHoro npeaMera « Ou3ukay Mo rojaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX NPUPOJbI, BBHICTYIAs B
KauecTBe Y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMI 00 okpyxkaromem mMupe. HIKOIbHBIN Kypc (GU3HKH - CHCTEMOOOPa3yOIIHiA
JJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (hU3UYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIECCOB W SBJICHUM, H3ydyaeMbIX XHUMHEH, OHOJIOTHEH,
dbusmyeckoir reorpadmert um actpoHomuei. lcmonb3oBaHWME W aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTUM B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJYyYE€HUsS HOBBIX MATEPUAIOB C 3aJaHHBIMUA CBOMCTBAMHU WU JIPYTHX.
N3yyenune ¢Gu3MKA BHOCHUT OCHOBHOW BKJIAaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa OOydYaroIMXcs, B (OPMHUPOBAHWE YMEHUN MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy Kkypca (usuku s ypOBHS CpEIHEro oOIiero oopa3oBaHus
MOJIOKEH psii UACH, KOTOpPhle MOXHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
ITOCTPOCHHS.

Hoess yenocmuocmu. B COOTBETCTBHUM C HEM Kypc SIBISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJICPXKUT MaTepHUall U3 BCEX Pa3liesioB (PU3UKHU, BKIIOUYACT Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBHUM C HEW MaTepuayl Kypca (GUBHKU
oObeuHEH BOKpYr (usmyeckux Teopuid. Bemymmm B Kypce sBIsieTCS
dbopmMupoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepuu, BELIECTBE U



noJe.

Hoes cymanumapuzayuu. EE peanuzanus NOpeanosiaraéT HCHOJIb30BaHUE
TYMaHUTAPHOTO TMOTeHIMada (U3MYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUSA
GbU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes  npuxnaonoii  nanpasnrennocmu. Kypc @usukm  mpenmonaraert
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTMUYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEACTBOM BBEIEHUS DAJIEMEHTOB
COJEp)KaHUs, TOCBAIIEHHBIX OJKOJOTHYECKUM TpobJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a TakkKe OOCYXICHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl SABISAIOTCA (pu3HUecKue Teopuu ((POpMUPOBAHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSA (PU3UUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLIAIIOB B  COBPEMEHHBIX TNPEACTABICHUAX O TMPUPOAE, TpaHHUIaX
OPUMEHUMOCTH TEOPHM, JJIsi ONMCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CucTeMHO-eSITEIbHOCTHBIN TOJX0] B Kypce (PU3WKH peann3yeTcsl MPexkIe
BCEro 3a CUET OpPraHM3aIMH SKCIEPUMEHTAIBLHOU JESITENBHOCTH O0YYaroImnXCsl.
Jl51s 6a30BOTO YpOBHS Kypca (PU3UKHU - 3TO UCMOJIb30BaHNE CUCTEMBI (DPOHTATHHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOpaTOPHBIX pabOT, KOTOPBIE B IIPOrpaMMe
no ¢u3uke OOBEAMHEHBI B OOIIMIA CIHMCOK YYCHUYECKUX MPAKTHUYECKUX PaloT.
Boigenenre B yKa3aHHOM MepeyHe J1abopaTOpHBIX padoT, MPOBOIMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBISIETCS YYaCTHUKaMH 00pa30BaTeIbHOTO MpoIiecca
UCXOJI1 M3 OCOOCHHOCTEH IJIAHUPOBAHUS U OCHaleHUs kaOuHeta (usuku. [lpu
3TOM oOecreuynBaeTcs OBJaJieHue OOy4YaloUMMHUCS YMEHUSIMU IPOBOAMTH
KOCBEHHBIE H3MEPEHHs, HCCIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiroe BHUMaHHE yAETISETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM U1t pacyETHBIX 3aj]a4 MPUOPUTETOM SIBIISIFOTCS 3aJ1a4M C SIBHO 3aJlaHHOU
¢uznyecKkoil MoJenblo, TMO3BOJSIONIME NPUMEHATH W3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK W MHTETPUPYS 3HAHUS U3
pasHbIX pa3zfenoB. [ KauyecTBEHHBIX 3a7ad MPHOPUTETOM SIBJISIIOTCS 3aJaHUsS Ha
OOBSICHEHHE TMPOTEKaHWS (PU3UYECKUX SBICHUI W MPOILECCOB B OKPY)KAIOIICH
KU3HH, TpeOyromue BbIOOpa (HU3UYECKOW MOJETN IJIsi CUTYallud TMPAKTHKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanuamMu @I'OC COO k MaTepuanbHOTEXHUYECKOMY
oOecrieyeHnto yuyeOHOro mnpoiecca 0a30BbIM YpOBEHb Kypca (PU3MKU Ha YpOBHE



cpenHero o6Omero oOpa3oBaHUsS [IOJDKEH M3y4aThCsl B YCJIOBHUAX MPEIMETHOTO
KaOuHeTa (U3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTeCTBEHHO-HAy4YHOr0 IuKiIa. B xabunere (UMK AOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYZOBaHWE MJIsi BBIMOJIHEHUS YyKa3aHHBIX B IPOTpaMMe IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHcTpanimoHHOE  OOOopynoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAIbHOM JIOCTATOYHOCTH U  OOECIEeYMBAET MOCTAHOBKY
NEePEUYHCICHHBIX B MporpaMMme IO (HU3MKE KIIOYEBBIX JIEMOHCTpAIMid s
UCCIIC/IOBAHMSI ~ M3YyYaeMbIX  SIBJICHUH U TPOLECCOB, OSMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHoe o0O0OpydOBaHWE IA YYCHHUYECKHUX MPAKTHUYCCKUX padoT
dopMupyeTcss B BUJE TEMaTHUYECKMX KOMIUIEKTOB M OOecreuuBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. Temarnyeckue KOMIUIEKTbI
7a00paTOpPHOTO O0OPYJOBaHMS JOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, @ TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE U(POBBIX J1aOOpaTOPUIA.

OCHOBHBIMU LIEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

- ¢dopMupoBaHHE HHTEpeca M CTpPEMJICHUS OOyYarolIUXCd K HaydYHOMY
WM3YYCHHUIO TIPUPOJIBI, Pa3BUTHE HX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

+  pPa3BHUTHE MPEJCTABICHUN O HAYyYHOM METOJIe MO3HaHUSA U (POpMUpPOBAHHE
HCCIIeIOBATEIICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSM;

« (QopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3ydeHuUs

OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

«  QopmupoBaHuE yMEHUN OOBSICHSITD SIBJICHUS C UCTIOJb30BAHUEM

bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;
« (QopMupoBaHUE TPEACTABICHUN O pONM (PUBUKHU ISl PA3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTikeHne 3THX Liened oOecreurBaeTCsl PEeIIeHUEM CIEeNYIOIUX 3a1ad B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

+ npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOYasi MEXaHUKY, MOJIEKYJIIPHYIO
GU3NKy, DJIEKTPOJWHAMUKY, KBAHTOBYIO  (U3UKY H  DJIEMEHTHI
acTpou3uKy;

- (¢opMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHUS IS
oObsicHEeHUs (UBMYECKUX SIBJICHUA B TIPUPOAEC U Il TNPUHSITHUS
MIPAKTUYECKUX PELICHUH B IOBCEIHEBHOMW KU3HU;



+ OCBOCHHE CIOCOOOB pEIIEeHUs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON
dusznyeckoil Mofenplo, 3a1ad, MOAPA3yMEBAIONINX CaMOCTOSTEIbHOE
co3faHue GU3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

+ TOHMMaHu€ (PU3NYECKUX OCHOB M TMPUHILMUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

-+ OBJAJCHUE METOJJaMHU CAMOCTOSITEJIbHOIO IUIAHWPOBAHUS W IPOBEICHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEPHpeTalud HHPOpMalUH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

 CO3JIaHHE€ YCJIOBHUH JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (6a30Bblii YpOBEHb) Ha YPOBHE CpPEIHErO OOIIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kimacce - 68 yacoB (2 yaca B HE/EINIO), B
11 knacce - 68 yacoB (2 yaca B HEJEIIO).

[Ipensaraemplii B mporpamMme 1o (U3MKEe NEpeueHb JIabOpaTOPHBIX U
NPaKTUYECKUX pPabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWUTENIb JENAET BBIOOP
MpOBENCHUsT Ja0OpaTOpHBIX PAOOT U OMBITOB € YYETOM WMHAUBHUAYAJbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

@uznuka - Hayka O mnpupone. HayuHsle MeTOABI IO3HAHMS OKPYXKAIOLIErO
mupa. Ponp »3kcrepuMeHTa W TEOPpUM B IPOLECCE ITO3HAHUS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (pU3MUECKUX SIBICHUNW M TporeccoB. HaydHble THUIIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIbl MIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecto pusuku B (GOpMHUPOBAHUK COBPEMEHHOM HAyUHON KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle ¥ LHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHxXeHUE. OTHOCHUTEIBHOCTb MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOPEHHUE MATEpUAIbHOM TOYKH, WX NPOCKIHUHU HA OCU CUCTEMbI KOOPAUHAT.
CroxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHUs, TyTH U TePEMEIICHUS
MaTepUabHON TOYKU OT BPEMEHH.

CBobosHOE TIazieHne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuueitnoe  nBuxeHue. JIB>keHHE  MaTrepualbHOM  TOYKH IO
OKPYHOCTH C TTIOCTOSSHHOM MO MOJYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHAS
ckopocTb. [leproa u yactora obpatienust. [{[eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenbs cuctemMbl OTCU€Ta, WILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue nBWKeHUs Tejia, OPOIIEHHOIO TOJA YIJoM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.



Hanpasnenue CKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydyenne HEpaBHOMEPHOI'O NIBMKEHUS C LIEJIBIO ONPENEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IIYTAMH, MNPONIACHHBIMU TEJIOM 3a
NOCJIENOBATEIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHune ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensHOCTH  ['ammnes.  IlepBeit  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. I[lpuniun cynepno3unuu cuil. Bropoit 3akoH HerotoHa
IUIs. MaTepUaIbHOUN TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectd. llepBag kocMuueckas
CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKOJIbXeHus, kauenus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokos. Kosdbduiment tpenus.
Cuuta conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cHIIBI OTHOCUTENBHO OCH BpameHus. Ilmewo cwibl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE NPUMEHEHHE: MOJIIUITHUKY,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxkeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uxX JAehOpMaIIHH.

HccnenoBanue ycinoBUM pPaBHOBECHS TBEPAOTO TeEJld, HMEKIIETO OCh



BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 mMmexanuke

Nmnynbec maTepuanbHON TOUKM (Tena), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHHE UMITyJIbCa TeNd. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTnBHOEC NBMKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaqbHOM TOukH. Teopema 00 HW3MEHEHUH
KUHETUYECKOU IHEPTHUU.

IToTreHnuanbpHas SHEprusl. IToTreHnuanbpHas SHEPrusi ynpyro
nedopMUpOBaHHOM NMpYKUHBI. [loTeHIIMaNbHAS YHEPTHS Tela BOJIU3H MOBEPXHOCTH
3eMIIn.

IToTeHmanbpHbIC u HEIMOTCHIIMAIBLHEIC CHJIBI. CBs3b paboThI
HEMOTEHUHAIBHBIX CHJI C U3MECHEHUEM MEXAHWYECKOM HSHEPrUH CHUCTEMBI TeElL.
3aKOH COXpPAaHEHUSI MEXaHUYECKOU SHEPTUH.

Yupyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHuYeCKHe yCTPOWCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: BOJIOMET, KOIIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE NBMIKCHUE.

[Tepexoa MOTEHIIMATBHON YHEPTUHM B KWHETHIECKYIO 1 OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydenune abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIbI JIBYX OJWHAKOBBIX
HHUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEpruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MouiekyasipHast pU3UKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUUYECKONH TEOPUM U WX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Huddysus. Xapaktep IBHKEHUS H
B3aUMOJICMCTBUSL YAaCTHUI[ BeElIeCTBA. MOJEIM CTPOCHUS Ta30B, JKUAKOCTEH U
TBEPIBIX TeI U OOBSICHECHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeliei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [TocTtosiHHas ABoraapo.

TerioBoe paBHoBecue. Temmeparypa u e€ usMmepenue. lllkama temmneparyp
Llenscus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHOKUHETUYECKOM
TEOpUHU WACAIBHOTO Tas3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEPTUM TEIJIOBOrO JABMXKEHUs yacTull rasza. lllkama temmeparyp
KenbBuna. Tl'a3oBeie 3akoHbl. YpaBHeHune MeHnneneeBa-Knaneiipona. 3akoH



Hanerona. HM3ompouecchl B HWACATBHOM Tra3e C IOCTOSHHBIM KOJHWYECTBOM
BelecTBa. ['paduueckoe mpeAcTaBiIEHHUE M30MPOIIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JABHKECHHUS.

Mogaens onbita [lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXKMOJIEKYIIIPHOTO
B3aMMOJECHCTBUA.

Mojenb, WILTFOCTPUPYIOLIAsk MPUPOY AABJICHUS ra3a Ha CTCHKH COCYy/a.

OnbITel, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHHS HWJICaJbHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

Onpenenenue macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPECHUU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATYpPhl BO3/IyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY MapaMeTpaMU COCTOSIHUSL pa3pEKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHaAMuUKuU

TepmoauHamMuueckass cucTeMa. BHYTpEHHs dHEpPrusi TEPMOIWHAMHYECKOU
CUCTEMBI U CrocoObI €€ n3meHenus. KoaudecTBo TermoTsl u pabora. BHyTpeHHss
SHEpPrusi  OJIHOATOMHOIO  HWJEallbHOIO  rasa. Buasl  Tennonepenauu:
TETUIONPOBOHOCTh, KOHBEKIMS, U3IyUYCHUE. Y IelIbHAA TEIJIOEMKOCTh BELIECTBA.
KonunyecTBo TennoTsl npu Tenionepeaaye.

[Toustue 006 amuabatHoMm mponecce. llepBblii 3aKkOH TEPMOJIUHAMHUKH.
[IpumeneHnre mepBOro 3akoHa TEPMOJUHAMHUKM K wu3omporieccam. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpatumMocCcTh PoO1IECCOB B MIPUPOJIE.

TemnoBble  MamuHbl.  [IpyUHUOMIBL ~ JEUCTBHUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHax. KoaddumueHnt mnonesHoro
nerictBus TeroBod MammHbL [lukn KapHo m ero kodpduIMEHT I0JIE3HOTOo
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHuyeckre yCTpPOWCTBA U MNPAKTUYECKOE MPUMEHEHME: JBUTraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3menenne BHYTpEHHEH SHEPrUM Teja TMPHU COBEPIICHUH pPaOOTHI: BBUIET
npoOKKU M3 OYTHUIKM IOJ] JCMCTBUEM CXKATOrO BO3/1yXa, HarpeBanue »dupa B



JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIIUS).

N3menenune BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnplIT 1m0 aguabaTHOMY paCHIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu mapoBoil TypOUHBI, ABUTATEIsI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kureHue. AOCOIOTHAS U
OTHOCHUTENbHAS BIIAXHOCTh BO3Ayxa. HacellleHHBINM mMmap. YAenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakune kpucramwibl. CoBpeMeHHble Martepuanbl. llnaBienue wu
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TerioBoro dantaHca.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMHU MOJYYCHUSI COBPEMEHHBIX MaTepualioB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MmepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. ONEKTpUYecKuid 3apsia. JlBa BUla 3IEKTPUUYECKHUX
3apsiioB. [IpoBOAHUKM, AUANEKTPUKU U TOJYHNPOBOAHUKH. 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsiia.

BzaumopeiictBue 3apanoB. 3akoH Kynona. TodedHbIl 3IE€KTpUYECKUIN 3apsi/l.
Onektpuueckoe none. Hanpspk€HHOCTR  anekTpuyeckoro mnods.  [IpuHnmn
CYyHEPHO3ULINK DJIEKTPUYECKUX TMoJed. JIMHUM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
OIS,

PaGora  cui anekrpocrarnueckoro nosist. [loreniman. PazHocTh
noTeHanoB. I[IpOBOMHUKKM ¥ JUAIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpuueckasi MpOHUIIAEMOCTb.



OnekTpoéMKocTh. KoHeHcaTop. DIeKTpOEMKOCTh IMJIOCKOIO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJICHUE DJJIEKTPOnpuOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IE€UCTBUS AIEKTPOMETPA.

B3auMoenicTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTAaTUYECKAs 3a1IUTA.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON MTPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenne 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AETBHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHUE MPOBOJHUKOB.
Pabora siexkTpruueckoro Toxa. 3akoH J[xoynsa-Jlenna. MouHoCcTh

AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAsi CUJla U BHYTPEHHEE COMPOTUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 15 OJTHOM (3aMKHYTOM) 3JiieKTpuyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

OJIeKTpOHHAasi ~ MPOBOJMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHas MPOBOJAUMOCTh
nosynpoBogHUKOB. CBoMCTBa P-N-niepexoaa. [lomynpoBo HUKOBEIE TPUOOPHI.

ONEKTPUYECKUd TOK B  pacTBOpax M  pacilaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIECKTPOIU3.

DJIeKTpUUeCKUii TOK B Ta3zax. CaMOCTOSITEIbHBIM W HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre YCTpONCTBA M TMPAKTUYECKOEC TMPUMEHEHHE: aMIIEpPMETP,
BOJIBTMETpP, PEOCTAaT, WCTOYHHKKA TOKAa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOI,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.



Jlemoncmpayuu

N3mepenHnie cuiibl TOKA U HaMPSKEHUSL.

3aBUCUMOCTh COTPOTHBIICHHS IWIIMHIPUYCCKUX TPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IM TMIOTIEPEYHOT0 CEUCHHS U MaTepuaa.

CwMmeliaHHOE COeIMHEHUE MTPOBOITHUKOB.

[IpssiMmoe wu3MepeHue dIEKTpoABMXKYIIeH cuiabl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB PTEKTPOJIUTOB.

HckpoBoit pa3psia v MpOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydeHune cMeanHoro COeIMHEHUST PE3UCTOPOB.

N3mepeHue »1eKTpOABMIKYIIEH CHIIBI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue anexTpoiusa.

MexnpeaMeTHble CBSI3H

N3yuenue xypca usuku 6azoBoro ypoBHsa B 10 kiacce OCylIECTBISIETCS C
y4€TOM COJIEpKATEeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTe€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, Hay4dHbId (akT, rumoresa, (u3Myeckass BEIWYMHA, 3aKOH,
TeOopusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pellieHue CUCTEMbI YpaBHEHUH, TUHEHHAS QYHKITNS,
napabona, runepOoa, ux rpaguKku U CBONCTBA, TPUTOHOMETPUYECKUE (HYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KECHUE BEKTOPOB.

buonocusn: mexanumyeckoe IBIKEHHUE B XKUBOM mpupoje, auddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUIBI TEILIONEpPEadyn, TEIJIOBOE PaBHOBECHUE),
AIEKTPUYECKUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIC CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia30B,
ANEKTPUYECKUE  CBOMCTBA  METAJJIOB,  DJICKTPOJIUTHYECKAs  JUCCOIHAITHS,
raJibBaHUKA.

l'eocpagus: BnaxHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBIKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4éT TpEeHUs B TEXHHUKE, NOJIIUITHUKH, WCIOJIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJOMET U JAPYTHE), JABUTATEIh BHYTPECHHETO
cropaHusi, rmapoBasi TypOuHa, OBITOBOM XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIy4EHUsS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE€ HaHOMATEpHAJIOB, H



HAHOTEXHOJIOTHH, JJIEKTpPOCTaTHYECKasi 3allluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC 1110)2(0070) 58
AIIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. Ii1eKmpomMazHUmMHAA UHOYKYUSA

[TocrosiHHBIE ~ MarHWThHL.  B3anMoneilCTBHE  TMOCTOSHHBIX  MAarHHUTOB.
MaruntHoe mnose. Bexkrop MarHutHOM wHAYKUMU. [IpuHmun cynepno3unuun
MAarHATHBIX TOJIEU. JIMHMM MarHUTHOM WHAYKUMHM. KapTuHa IMHWKA MarHUTHOU
UHAYKIUY T0JIS TOCTOSIHHBIX MarHUTOB.

MarsuTHoe 10J€ TPOBOJHHMKA C TOKOM. KapThHa JnMHMI WHIYKIHUH
MAarHATHOTO TMOJS JUJIMHHOTO IPSMOrO IMPOBOJHUWKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOAHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue NpOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOlyJIb M HanpaBieHUE. J[BHKEHUE 3apsyKEHHON YacTHULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumnsl JlopeHna.

SIBneHHE DNEKTPOMAarHWTHOM MHAYKOHMH. [lOTOK BEKTOpa MAarHUTHOU
UHAYKIUU. OJIEKTPOABWKYIAs CWila HWHAYKUUMU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe moJie. OIEKTPOABIKYILIAs CUJIa WHAYKIUH B
MIPOBOAHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBI€HME CaMOMHIAYKLUWU. OJIEKTPOABIKYIAs CHia
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHuThbl, DJIEKTPOJBUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHL], UHIYKIIHOHHAs [1E€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIvHMM MHIYKIIMY MarHUTHOTO TTOJIS.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME ANIEKTPOMArHUTHON UHIAYKIIUU.



[IpaBuno Jlenua.

3aBUCUMOCTh AJICKTPOABUKYIICH CUIIBI MHAYKIUA OT CKOPOCTU H3MEHEHUS
MAarHuTHOTO IOTOKa.

SIBlIeHUE CAaMOMHIYKITUH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1€0AHUA

KonebGarenbnass  cucrema.  CBOOOJHbIE  MEXaHMYECKHE  KOJeOaHMs.
[Mapmonnyeckue konebanus. Ilepuon, wacrora, amrumTyna U (aza KojaeOaHMMA.
[IpyXuHHBI MasATHUK. MaTeMaTUYECKU MasATHHUK. YPaBHEHUE TAPMOHHYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaAHUSX.

Koneb6arenbupiii kKoHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBbHOM KOJIEOATEIbHOM KOHTYype. AHAJIOTHS MEXKIYy MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMU KoneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o0 3aTyXarNUX KoJjieOaHUsX. BBIHYXIEHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOeOaHuUs.

ITepemennbiii  Tok. CHHycOUIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ W JCHUCTBYIOIIEE 3HAUYCHUE CHUJIbI TOKa U
HaMpsLKEHUS.

Tpanchopmarop. IlpousBoscTBo, nepenadya U MOTpeOIESHUE IICKTPUICCKON
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOJCTBE ANEKTpodHeprun. KymnpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUM JJIEKTPOIEepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoyeOaTeIbHON CHUCTEMbI (TIPYKUHHBIM WM
MaTeMaTUYECKUN MasTHHK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne cBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3oHaHca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSIKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocnenoBaTeIbHOM —COEAMHEHUHM PE3UCTOPa, KaTYIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.



Mogenp TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MaNbIX KOJIEOAHUH Ipy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanne nepeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

MexaHnuueckue BOJHBI, ycloBus pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHuss M JUIMHA BOJHBL [lomepedyHble M MPOJOJIBbHBIE BOJIHBI.
Nurepdepenius u audppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSL U3ITYyYEHHUS 3JEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTPa)K€HUE, NpPeIOMIIEHHUE, MOJspu3auus, Judpakius,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHUMNIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPA3BYKOBasl [IMATHOCTUKA B TEXHUKE W MEAMIMHE, panap,
paauonpuEMHUK, TEIEBU30p, aHTeHHA, Tesiepor, CBYU-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: M IPEeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6ntonenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntoneHue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KOJeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE,
npesioMJIeHUE, Moaspu3auus, Judpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. lIpsMmosMHENHOE pacnpoCTpaHEHHE CBETA B
oaHOpoHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKoHbI oTpaxeHus: cBeta. [locTpoeHne mM3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHbBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [losiHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroyl MOJHOTO
BHYTPEHHETO OTPaKEHUSI.



Hucniepcust cBera. CiioXHBIN cocTaB 0eoro ceera. LIger.

CobOuparoniie M pacceuBaromue JUH3bl. ToHKass JnuH3a. DOKyCHOE
paccTosiHMe W OINTUYecKass cuia TOHKOW NuH3bL. [locTpoeHue uzoOpakeHui B
COOMpAIOIIMX M pacCEHBAIOUINX JHH3aX. DopMyia TOHKOH JIMH3BL. Y BEJIWYCHHE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. MuTepdepenums cBera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOACHUS MaKCUMYMOB W MHUHHMYMOB B HHTEpP()EpESHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HNudpakus cpera. JudpakuuoHHas pemérka. YCIOBUE HaOIIOJAEHUS
[JIABHBIX ~MAakCMMyMOB TP MAaJ€HHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(DPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckrue yCTPOMCTBA M NPAKTHYECKOE TPHUMEHEHUE: OYKH, JIyIa,
doToamnmapar, MNPOCKIMOHHBIA ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsMonrHEHOE pAaCHpPOCTPAHEHHE, OTPAKEHHE M IIPEJIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIHOHHON PEIETKY.

HaGnronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasaress npesoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEJILHOCTH
['paHnubl  TPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKHU. [TocTtynarel
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTENBHOCTA DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpALECHUE
JUUTAHBL.
DHEprusi U UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.



CBs13b MacCHI C SHCpFHGﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUIBI. BHCpFI/I}I
ITOKO:I.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBa3u 3HEprun GOTOHA C €r0 YACTOTON. DHEPTUs
¥ UMIYJIbC POTOHA.
OtkpeiTre u uccnegopanue poroadpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dotorddexra. Ypapuenue DitHmreitHa st Gororddexra. «KpacHas rpaHuiia»
doTordexra.

JlaBnmenue cBera. OnpiThl 1. H. JIeGenena.

XUMHYECKOE JICHCTBUE CBETA.

Texnuueckne yCTpOWCTBA W MPAKTHUYECKOE NpPUMEHEHHE: (POTOIEMEHT,
dboTomaTUMK, CoTHEUHAast OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoToaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pezepdopna mo paccesHuio a -4acTHIl.
Ilmanerapnas moxpens aroma. Iloctynatel bopa. W3nydyenue wu mnorniouieHue
GbOTOHOB TpU TEepexoje aroMa C OJHOTO YpPOBHS HSHEPrUU Ha Jpyroil. Bumbr
criekTpoB. CIeKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bosabsl e bpoinsa. KopnyckyispHO-BOITHOBOM
yaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHuuecknue yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

Habmoienue TmHeRvaThIX COEKTPOB U3IIyYEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenue nmuueituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JTOKa3bIBAIOUIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE
pamuoaktuBHOCTH.  OmnbiTel  Pesepdopna  mo  ompeaeneHuro  cocTaBa
paauoakTUBHOrO wu3nydeHus. CoiictBa anbda-, OerTa-, TramMma-u3IyUYEHUS.



BinsiHME pagMOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OtkpeiTHe TpoTOoHAa M HeWTpoHa. HykmonHas mopens sijapa ['eiizenOepra-
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anbda-pacnaa. DJEKTPOHHBIM W TMO3UTPOHHBIN Oeta-pacmag. [amma-
U3IIy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaza.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHbie peaknuu. JleneHue u CUHTE3 s1ep.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpobGiemMbl M MNEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETHKHU.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTULL.

@yH/1aMEHTAJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nyuecKoi KapTUHBI MUpA.

TexHuyeckre yCcTpOMCTBA M MPAKTUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siaepHbIii peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YaCTULL.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUZMKH

Otansl pa3BUTUSA aCTPOHOMHH. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3qHoro Heba. Co3Be3mms, spKue 3BE3/BI, IUIAHETHI, UX BHJIUMOE
JBH)KCHUE.

ComnHeuHas cucrema.

Comnue. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprum CosHOa u 3BE3N.
3BE3/1bI, UX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTpajbHbIM Kiacc -
CBETUMOCTBY». 3BE3AbI TJIABHOW IIOCJIENOBATEIBHOCTH. 3aBHCHUMOCTh «Macca -
CBETUMOCTBbY» Ul 3BE3J IVIABHOM IIOCIJIEIOBATENIILHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpPEMEHHBIE NPEACTABICHUS O NMPOUCXOXKAEHUN W dBomonnu CoyHIA U
3BE31. DTambl >KU3HU 3BE3 .

Mnineunsiit [lyte - nama [amaktuka. [lonoxxkenne u nBrxkenue ColiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagunoranaktvku u kBasapbl. YEpHBIE ABIPHI B sIpax
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06ma. Pa3zberanue rajakTuk.
Teopus bonbioro B3pbiBa. PeMKTOBOE U3y4YeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6ieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

Habmntonenuss HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX



MPUJIOKEHHUM ISl OTIpeICIICHUS TI0JIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sa CeBEpHOIr0 MOJIYIIAPUS U IPKUE 3BE3IbI.

Hab6nronenus B Teneckon Jlynsr, manet, Maeuyroro [Tytu.

O06o01mariiee NOBTOpeHUE

Pone ¢u3uku U acTpoHOMHHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COITMAJILHON M ATHYECKOU cepax MesaTeIbHOCTH YesIoBeKa, pOJib U MECTO (hU3UKH
U aCTPOHOMHH B COBPEMEHHOM HayYHOH KapTHHE MHUpPA, pOjb PU3UIECKON TCOPUH
B (opmMupoBaHuMM TpencTaBieHUA O (UIMUECKOW KapTHUHE MHPaA, MECTO
¢u3nUecKoil KapTUHBI MUpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce OCyIIeCTBISIETCS C
Y4ETOM COJIepKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M € KypcamMu MaTeMaTUKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsmus, CBA3aHHBIE C W3YYEHHEM METOJ0B HAyIHOTO
MO3HAHMS: SIBJICHUE, HAy4YHBIH (akT, Tumore3a, ¢u3nyeckas BeJIWYHWHA, 3aKOH,
TEeOopusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pemICeHHE CUCTEMBI YPABHEHUN, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPhl U HMX MPOCKIUM HA OCU KOOPIUHAT, CIIOKEHUE BEKTOPOB,
IPOM3BOJIHBIE AJIEMEHTAPHBIX (YHKIMH, NpPHU3HAKKA IOA00US TpPEYroJIbHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIIOCKUX (Uryp u o0bEMa Tell.

buonocus: snextpuueckue SBJICHUS B KUBOW MNPUPOJE, KojeOaTeabHbIe
JIBUKCHUS B )KMBOW MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOAE, AECHCTBHUE
paauaiyy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTALUTMYECKON PeIIETKHU, CIEKTPAJIbHBINA aHAIN3.

leoepaghus:  MarHuTHBIE MOJIIOCA 3€MITH, 3aJI€KH MAarHUTHBIX PY/I,
dboTochEMKA 3eMHOM IMMOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSICCHUM.

Texunonocus: JWHWUM SJEKTPOIEpeaad, TeHEPATOp NEPEMEHHOTO TOKaA,
AJIEKTPOJABUTATENb, WHIYKIIMOHHAS I€4Yb, pajap, pPaJAUONPUEMHUK, TEJICBU3OP,
anTeHHa, TenedoH, CBY-meub, MPOEKIMOHHBIA anmapaT, BOJIOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HNPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «®duszuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BBIi YPOBEHB) MOJDKHO OOECIIEUUTH JOCTIXKCHHE CIICTYIOITUX
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOTO npenMera «Du3nKay JOJKHBI
OTpaxaTh TOTOBHOCTb M CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3WTUBHBIX  BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM IIEHHOCTSM POCCHICKOTO OONIECTBA, PACUIMPEHHE MKU3HEHHOIO
OMbITA U OIBITA ACATEIBHOCTU B IMPOLECCE PEATU3aAlNU OCHOBHBIX HAIMPABICHUN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YyYarOUIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

NPUHATUHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHHCTHUUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B HMHTEPECAX T'PAKIAHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJECUCTBOBAThH C COLMAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM M BOJIOHTEPCKOM AEATEIBbHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMA:

c(hOpMHUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3MA;

LICHHOCTHOE OTHOLIEHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMUS;

CIOCOOHOCTh OILICHMBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3CTeTHYeCKOIro BOCHIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
NpUCYIIEro (PU3NYECKo HayKe;



5) TpPya0BOro BOCIIMTAHHS:

UHTEpEeC K pas3audHbIM cepaM MnpodecCuoHaNbHONU JEATEIBHOCTH, B TOM
YHClie CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTHYEeCKOr0 BOCIIMTAHMUSI:

c(OPMUPOBAHHOCTh SKOJOTHYECKONH KYyJIbTYpbl, OCO3HAHHE TJI0OATBEHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJJAHUPOBAHHUE U OCYIIECTBJIEHUE JICUCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHHe ONbITa AEATENBHOCTH SKOJIOTMYECKONM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU TI0 (PU3HKE;

7) UEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GUZUUECKON HAYKH;

OCO3HAHME LIEHHOCTM HAy4YHOH J€ATE€IbHOCTH, TOTOBHOCTh B MpOLECCE
U3ydeHus (PU3UKU OCYIIECTBIIATh MPOEKTHYIO U UCCIEI0BATENbCKYIO AEATENBHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornueckue aAeMcTBUA:
CaMOCTOSITETbHO  (popMynupoBaTh M aKTyaJIM3UpoOBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENCIIATh 1EIH JCITEIbHOCTH, 3aJaBaTh IIApAMETPbl W KPUTEPUU UX
JIOCTHIKCHMS;
BBISIBIIATH  3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B  PacCMaTPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh TUTAH pelIeHUs MPOOJIEMBbI ¢ YU4E€TOM aHalM3a MMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBATH U BBHITIOJIHATH PaO0OTy B YCIOBHUSAX PEATILHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIICHHE MPH PEIICHUH )KH3HCHHBIX TTPOOJIEM.
Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJICTh HAyYHOW TEPMHUHOJOTHEHN, KIIFOYEBBIMU MOHATHUSMU W METOJAMU
buznueckoil HayKu;



BJIAJE€Th HABbIKAMHU YYEOHO-MCCIEAOBATENILCKOW U MPOEKTHON AESTEIBHOCTU
B 00nacTv (U3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJ/IOB pEIICHUS 3a7ad (DU3UYECKOTO COACPKAHMsI, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB ITO3HAHMSI,

BIAJCTh BHUJAMHU JIEATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEpIpETalud, TpPeoOpa3oBaHUIO U TMPUMEHEHUIO B Pa3IMYHBIX Yy4eOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3W WM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUs, HaXOJIWTh apryMEHTHI IS JOKa3aTelhCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBbIE B XOJE PpCIICHUS 3aJayd  PE3yJbTaThl,
KPUTUYECKH OIEHHWBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (QOpMyJIHpPOBaTH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbLHON
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3YYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YyMETh TIEPEHOCHUTHh 3HAHWS TO (HU3UKE B MPAKTHUYECKYIO 00IacTh
KU3HEICATCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUruHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMH TOTY4YeHUS WH(pOpMaIuu (HU3UIECKOTO COJICpIKaHUs U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh TIOUCK, aHaJu3,
CUCTEMATHU3AIMI0 M HHTEpPHpeTauio WHGOpMAIMK Pa3IuYHBIX BUIAOB U (opm
MIPE/ICTABIICHHUS,

OIICHWBATh JOCTOBEPHOCTHh HMH(POPMAIIHH;

UCIIOJIB30BaTh  CpeAcTBa  MH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpPTraHU3AIIMOHHBIX
3a1ad ¢ CcoONoJieHneM TpeOOBaHUN DSProOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, PECypCOCOCPEKEHUs, TPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (DU3UYECKOTO COJIEpKaHUSI B pa3lIM4YHBIX (opmaTax ¢
y4€TOM Ha3HaueHWs WHGOPMAIIUHU U 11eJIEBOM ayJUTOPUH, BHIOUpPAsi ONTUMAIIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yJTU3AIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHSA:
OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKA  KOH(MJIUKTHBIX CUTyalldd H  CcMAr4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOUYKY 3PEHHs C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh M HMCIIOJIB30BaTh IPEMMYLIECTBA KOMAHJIHOW W WHAWUBUIYAJIbHON
paboThI;

BbIOMpaTh TEMATHKy M METOIbl COBMECTHBIX AEMCTBHHA C y4y€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJIEHA KOJUICKTHBA,;

IPUHUMATh €I  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh JCUCTBHUS MO €€ JOCTHKECHHUIO: COCTABIATH IUIAH JIEVMCTBUM,
pacnpenensaTb poju C YYETOM MHEHMH YYacTHUKOB, OOCYXJaTh pe3yJbTaThbl
COBMECTHOI paboTHlI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KAKIOTO yYaCTHHKAa KOMaH[Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATH MAEH C TO3ULUHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIAThL IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh B 00JIaCTH
(GU3MKM U acCTPOHOMHH, BBISBISATH MPOOJIEeMbl, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IUIAH PELICHUS PACUETHBIX M KaueCTBEHHBIX
3a]a4, IJIaH BBIOJHEHUS MPAKTUUECKON pabOThl C YUETOM HUMEIOIIHUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKHM y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMeHTHUPOBAaTH €ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSABICHHUIO 3PYIHULIHMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJCTh  HaBbIKAMHU  [O3HABaTEIbHOM  pediekcMM KAk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUI W MBICIUTEIBHBIX IPOLECCOB, WX PE3YyNbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU Il OUEHKH CUTYyallud, BEIOOpA BEPHOIO
pelieHus;



YMETh OIICHWBAaTh PUCKA M CBOEBPEMEHHO NPUHHMMATH PEIICHHUS IO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI WM apryMEHTHl APYTHX TIPH aHAIW3€ Pe3yJbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBI JPYTUX TpU aHalM3e pe3yJbTaToB
JeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporiecce 1oCTHX)EHUS TUIHOCTHBIX PE3YIhTATOB OCBOCHHUS MPOTPAMMEI TI0
dbu3uke U YpPOBHS CpEIHEro oOIero oOpa3oBaHusi Yy OOydYarouIuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIJICKT, MPEIMOJIar a0
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CITIOCOOHOCTh MOHMUMATh CBOE IMOILIMOHAIEHOE
COCTOSIHWE, BHJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOW AMOIIMOHAIBLHON Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOMIETO CaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aIanmTHPOBAThCSI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JIOCTIKCHHIO LU U
yCcrexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE JIeWCTBOBATh MCXOJAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYATHIBATH €ro TPH OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JIEATEIILHOCTH JIIOJIEH;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS H3YYCHHBIX (U3MUECKUX MOJENeH:
MaTepuajgbHas TOUKa, MHEPIHAIbHAs CUCTeMa OTCUETa, aOCOJIIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN Ta3, MOJEIN CTPOCHHUS T'a30B, KUJIKOCTEW U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] pU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (U3HYECKHUE SBJICHUA (IIPOLIECCHhI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHMKHU, MOJIEKYJISIPHO-KNHETUYECKON TEOPUH CTPOCHHMS BEILIECTBA U



ANEKTPOJUHAMUKHU:  PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TAJEHUE TeJ, JBM)XCHHE I10 OKPY)XKHOCTHU, WHEPIIHS,
B3auMoeiicTBre Ten, 1M Py3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHE KUAKOCTEN U
TBEPABIX Tell, U3MEHEHHE 00bEMA Tell MPU HAarpeBaHUU (OXJIAXKIEHUH), TEILIOBOE
paBHOBecHE, HCHApeHUE, KOHJCHCAIMs, IUIABJICHHE, KPUCTAJUIM3allus, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBILICHUE JIABJICHHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
cocylle, CBsI3b MEXAYy I[apaMeTpaMd COCTOSHMS Ta3a B  H30Ipolleccax,
AIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OIKCHIBATh MEXAHUYECKOE JBIKEHHE, UCHONB3Ys (PU3MUecKue BEIUYUHBL:
KOOpJIMHATa, MyTh, IEpPEMEIleHHe, CKOPOCTh, YCKOpEHHE, Macca Teja, cuia,
UMITYJIBC TeJa, KHHETUYECKasl SHEPrus, MOTEHIMAIbHAs DHEPrusi, MexaHudyecKas
paboTta, MexaHMYeCKas MOIIHOCTh; MPHU ONHCAHWHM TMPABUIBHO TPAKTOBATH
Gu3MYECKU CMBICT HCHOJB3YEMBIX BEIWYUH, MX OOO3HAYCHHS] W €IUHUIIBL,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU
BEJTMYMHAMU;

ONKCHIBaTh HM3yYEHHbIE TEIUIOBbIE CBOWCTBA TE€1 W TEIUIOBBIC SBJICHMUS,
UCIIONIb3Ysl (PU3MYECKHe BEJIWYUHBL: JaBJICHUE Tras3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi YHEPTHUsl XaOTUYECKOTO JBIDKEHHUS MOJICKYJ, CPEAHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHs SHEprusi, padbora rasa,
KOA(p(GUIUEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOIO JBUTATeNs; NpPU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHM CMBICI HUCIHOJIB3YEMbIX BEIUYHMH, WX
00O3HAYEHUsS W CEAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
bu3NYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

OIKCHIBaTh U3YUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SBJICHUSI (TIPOIIECCHI), UCTONB3Ysd (PU3NUYECKHE BEJMYMHBI: AJICKTPUUECKHUI 3apsij,
AIEKTPUUECKOE TI0JIE, HAMPSKEHHOCTH MOJISI, TOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
IpU OINMCAaHWUU TPABWIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJIb3YEeMBIX
BEJIMYMH, WX OOO3HAUYCHWS W EIWHUIIBL, YKa3blBaThb (POPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (DU3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMY,

aHaJIM3UPOBaTh (PU3NUYECKUE MPOIECCHl U SIBICHMS, UCIOJIb3YS (PU3NUYECKHUE
3aKOHBI U MPUHLIMIBL 3aKOH BceMupHoro taroteHus, |, Il u 1l 3akonsr HetoToHa,
3aKOH COXPaHEHUS MEXaHWYECKOW OJHEpPrHH, 3aKOH COXpaHEHUS WMITYJbCa,
OPUHITUN CYNEPTHO3UIIUN CUJI, TIPUHITUIT PABHOIPABUS HWHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CpeHEH KMHETUYECKOM PHEPIUU TEIJIOBOTO JABMKEHHS MOJEKYJ C
aOCOJIFOTHOM TeMIIepaTypo, MEepPBbIM 3aKOH TEPMOJIWHAMHUKU, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHHE M YCIIOBUS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPHUHIMIBI JCWCTBHUA MAaIllMH, TMNPUOOPOB U



TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBHS MX O€30MAaCHOIO MCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIECIOBAHUIO (PU3WYECKUX SBICHUH W
MPOIIECCOB C HWCIOJB30BAHMEM TPSIMBIX U KOCBEHHBIX WM3MEPEHHUH, TPH 3TOM
dbopmynupoBaTh podiieMy/3a1ady U TUIOTE3y Y4eOHOT0 IKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pyAOBaHUSs, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATH NPSIMbIE U KOCBCHHBIC M3MEPCHUS (PU3NUYECKUX BEITUYHH, ITPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CMOCOO W3MEPEHUS W MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBATh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH Pe3yIbTAThI MOJYUYEHHON 3aBUCUMOCTH (DM3MUCCKUX BEIIMYMH B BUJE
Ta0nuI 1 TpauKOB, ACIIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCICIOBAHMS;

cOOJII0/IaTh TpaBWiIa OE30MaCHOTO TPy/Aa MPH MPOBEIACHUU HCCICTOBAHUN B
paMKax y4yeOHOro OJKCIIEpUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM W MPOEKTHOMN
JEATETLHOCTH C HCIIOIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JIAOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3aJlayd C SIBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCIIOJIBb3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMPATh (PUBMUYECKYIO MOJIEIb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOoMMMBIC I € pEIICHUs, MPOBOIUTH PACUETHl U OIICHUBATH PEATTLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKOW BEIIMYNHBI,

peraTh KaueCTBEHHBIC 3a/l1a4: BBICTPAUBATh JOTUYECKUA HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKJIEHUU C OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TIPW  pENICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJOTHUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN 1
MPEACTaBICHUS] YYEOHOW U HAYYHO-TIOMYJISIPHON WHMOpMAIUHU, TOJYYCHHOU W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBOJNUTH IPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCIKHBIX YUIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE TMPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BHTHE
TEXHUKHM U TEXHOJIOTHUH;

WCITIOJI30BATh TEOPETUYECKUE 3HAHUS TTO (PU3HUKE B TTOBCEIHEBHOM XKU3HU IS
oOecrieueHusi 0€30MACHOCTH TPU OOpalleHUu ¢ MPUOOpaMU M TEXHHUUECCKUMU
YCTPONCTBAMH, JJII COXPAHEHUS 370POBbS W COOIIOACHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTath B Tpymme C BBIMOJHEHUEM pPa3UYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbl, PAUOHAIBHO PACTIPENCISITh OO0S3aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIICHUBATH



BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa TPUMEpPax pPoJb U MeCTO (U3UKKA B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOW KapTHHBI MHUpPa, B PA3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUI, B MPAKTUYECKON IEATEIbHOCTH JIOACH, IEJIOCTHOCTh U E€IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMCHCHHS W3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIM JIEKTPUYECKUN 3apsif, JIyd CBETa, TOUEUHbIM NCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIIOHHAs MOJeNIb aTOMHOTO siipa NpH perieHUuH (U3HYECKUX
3aj1ay;

pacno3HaBath (PU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMUKYA U KBAHTOBOM (PUBHMKHU: JICKTPUUECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKa, B3aUMOJCHCTBUE
MAarHuTOB, DJJEKTPOMAarHWTHAas WHAYKUUSA, JCHCTBUE MAarHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM U JIBIDKYIIMICS 3apsiji, 3JIEKTPOMAarHUTHBIE KOJEOAHUS U
BOJIHBI, MPSMOJUHEUHOE PACIpPOCTPAaHCHUE CBETa, OTPAXKEHUE, MPEIOMIICHHE,
untepdepennus, audpaknus U OOJApU3ALMS  CBETa, JUCIEpPCUS CBETa,
dbotoanekTpudeckuii a3hdext (poroaddekrt), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHas U HMCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) U

AIIEKTPOMAarHUTHBIE SIBJICHUS (MIPOLIECCHI), HCHOJBb3Ys (PU3NYECKUE BEIUYUHBL:
IEKTPUYECKUIN 3apsll, CHJIa TOKA, JJIEKTPUUYECKOE HANPSKEHUE, JJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs cuia, padoTa TOKa,
WHIYKIHUS MarHuTHOTO Tonsi, cuina Awmmnepa, cwia JlopeHuna, MHIYKTUBHOCTH
KATYIIKH, DHEPTUsl DJIEKTPUYECKOIO W MATHUTHOTO IIOJIEW, IMEPUOJ M YacTOoTa
KoieOaHU B KoyieOaTeIbHOM KOHTYype, 3aps] U CHjla TOKa B Ipolecce
FApMOHMYECKUX JJIEKTPOMArHUTHBIX KoJeOaHud, (OKyCHOE pacCTOsHUE U
ONTHYECKAs] CHJIa JIMH3bI, NPU ONUCAHUU NPABWIBHO TPAKTOBATh (HHU3UUECKUUI
CMBIC]I HCHOJB3YEMbIX BEIMYMH, HMX OOO3HAYEHUST M EAUHUIIBL, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYHHY C JPYTUMHU
BEJIIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCIIOIb3Ys
bu3nuecKkue BETUYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETA, DHEPTUsS U UMITYJIbC (POTOHA, MEPUOJ MOTypacnaaa, SHEPTus CBSI3U
aTOMHBIX sJIep, TNpPU OMUCAHUM NPABUIBHO TPAaKTOBAaTh (PU3UUYECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAUEHUS U EIUWHUIBI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIWYMHY C JPYTMMU BEJIMYMHAMU,



BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBIL;

aHANIM3UPOBaTh (PU3MUECKUE MPOLECCH U SIBJICHUS, UCIONb3Ys (U3HUYECKUE
3aKOHBI U NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaJIEIbHOTO
COCMHEHUS TMPOBOJHUKOB, 3akoH Jlxkoyia-JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH MPSMOJIUHEHHOTr0 pacipoCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHWE ODiHIITeHHA Mg (oTodddekra,
3aKOH COXpAHEHUs SHEPrHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHUsI MAaCCOBOT0O 4YHCIA, MOCTynaThl bopa,
3aKOH PAJAMOAKTUBHOTO PAaCIajia, Mpy 3TOM Pa3IndaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MAaTeMaTHYeCKO€ BBIpAXKEHHWE U YCIOBUS (TpaHUIlbl, OO0JACTH)
MPUMEHUMOCTH;

OMPENIEeNATh HAMPABJICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TOJISl MPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh H300paKEHUE, CO37aBaeMOE€ IUIOCKHUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 WCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUU: MpPU ITOM
dbopmynupoBath podieMy/3agady U TUIOTE3y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyAOBaHUSs, TPOBOJAUTH OMBIT U (OPMYITUPOBATH
BBIBO/IbI;

OCYHIECTBIISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, MPU
ATOM BBIOMpATh ONTUMAJILHBINA CIOCOO W3MEPEHUS M HCIOJh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEI0OBATh 3aBUCUMOCTH (PU3NYECKUX BETUYUH C UCTIOJIH30BAHUEM MPSMBIX
U3MEpPEHUI: MPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJIE TAOIUI U TpauKoB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

cobJroaTh MpaBuia 0€30MacHOTro Tpy/a MPU MPOBEACHUU UCCIETOBAHUNA B
paMKax y4eOHOro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW M TMPOEKTHOM
JESATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000opy1I0BaHUS;

pemath pacuy€THBIE 3aJlaud C SBHO 3aJaHHON (PU3MUECKON MOJENbIO,
UCIIOJIB3Ysl (DU3MYECKHEe 3aKOHBI U MPUHIIAITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIIACIATh (U3MUYECKUE BEIUYUHBI U (HOPMYIIBI,
HEO0OXoauMbIe i €€ PEIICHUs, MPOBOIUTh PACUETHl U OICHUBATH PEATBHOCTH
MOJIYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelath KaueCTBEHHbIC 3a/1au: BHICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PacCyXICHUN C OMOpOM Ha HM3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABIICHHUS,

UCIIOJB30BaTh  MPU  PEIIEHHMH  y4eOHBIX  3a7a4  COBPEMEHHBIC



WH(pOpMAIIMOHHBIE TEXHOJOTUH JIJIs IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN U
MpeACTaBIeHUs] y4eOHOW M HAy4YHO-TIOMYJISIpHOW MHOOpPMaIUM, MOJYYSHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 WH(popMaIiuio;

OOBSCHATh TPHUHIUIBI JCUCTBHUS MAIllMH, TMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX O0€30IACHOT'O MCIOJIb30BAaHHS B MOBCEIHEBHOM
JKU3HH;

MIPUBOJUTH IPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAayKkH, B OOBSICHEHHE IPOIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUUCCKHUE 3HAHUS 110 (PM3UKE B TTOBCETHEBHOM KM3HU JIJIs
obecricueHus: 0€30MacHOCTH MpHU OOpalleHHuH ¢ NpudopaMd M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHUSI 37I0POBbsI U COOJIIOJICHUSI HOPM DKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYIE€ C BBHIIOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh PabOTy TPyNIbl, palMOHAJIBLHO pACHpPENeTiaTh OOS3aHHOCTH H
IJIAHUPOBATH JICSITEILHOCTh B HECTAHIAAPTHBIX CUTYalMSX, aJICKBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHbIE
(undposbie)
HaumeHoBaHue  pa3ejioB H  TeM
Ne ni/m KonrTpoabubie | IlpakTnueckue o0pasoBaTe/bHbIE
NnmporpaMmmbl Bcero
padoThI padoThI pecypceel
Pa3znen 1. DUZUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 bubmuorexa [IOK
https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubnmnorexa LIOK
https://m.edso0.ru/7f41bf72
2.2 Jnaamuka 7 bubimoreka IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1 bub6mmorexa IIOK
https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUNKA
a1 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOH 9 1 BuGmuorexa LIOK
Teopun https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 bu6muorexa [JOK
https://m.edso00.ru/7f41bf72
33 ArperatHbie COCTOSTHHS BEIECTBA. 5 Bu6miorexa LIOK

@da3oBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

24

Paznea 4. 9JIEKTPOJMHAMUKA

1 Dnexrpocraria 10 .
49 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 BuGuorexa [IOK
pa3IUYHBIX Cpe/lax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
(uudpossbie)
HanmenoBaHue pa3jiesioB U TeM
Ne ni/m Kontpoabneie | IpakTuyeckue | 00pasoBaTeiibHbIe
NMPOrpamMMbl Bcero
padoThI padoThI pecypcbl
Pasznen 1. JIEKTPOIMHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 Bu6morexa LIOK
HHAYKIHA https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHudecKkue 1 31eKTPOMarHuTHbIE 9 L Bu6anoreka LIOK
' KoJsieOaHus https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
M
2.2 €XaHUYEeCKUE U DJIIEKTPOMAarHUTHEIE BOJIHEI 5 1 https://m.edsoo.ru/7f41c97¢
2.3 OnTHKa 10 3 bu6muoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcHOBBI crIeTIHANIbHOM Teopuun 4 L Bu6moreka [JOK
' OTHOCHUTEJILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKHA 6 bubanoreka IIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuoteka [IOK



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

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

4.3

ATOMHOE SApO

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o0maro1iee NTOBTOPEHHE 4 bubnmnorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsinyecTBO 4acoB JJIeKTPOHHbIE
N Nara uudgponbie
[1]
., Tema ypoxka KourpoJusbnbie | Ilpakruyeckue oOpa3oBaTesbHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypceel
®usnka — Hayka o nmpupoje. Haydansie 1 bubmmorexa LIOK
YK prpoje. Hayd https://m.edsoo.ru/ff0c32e2
METO/Ibl TTIO3HAHUS OKPYKAIOIIET0 MUpa
Posb 1 MecTo ¢uzuku B
(OopMUPOBAHNUN COBPEMEHHOM HAay4YHOU 1 bubnnorexa [HOK
KApTHUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
JIEATEIIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bu6mmorexa [IOK
nerkeHus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE ITPSAMONIMHEHOE 1 Bu6mmorexa [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEeHHOE NPSAMOJIUHENHOE 1 Bu6mrorexa LIOK
JIBH)KECHUE https://m.edsoo.ru/ff0c372e
CBoOoniHOe majeHne. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
JBr>keHre MaTepHaibHON TOYKH IO 1 buGmorexa LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IIpuHmn otHOCUTENBHOCTH ["anunes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

d CYNCPHOSHIIH CHUL. BTOpOHugaKOH https://m.edsoo.ru/ff0c3be8
HprotoHa s MatepranbHON TOUKH

10 Tperuii 3akoH HproToHA 111 Bu6suorexa [JOK
MaTCPHAIBHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmnorexa LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bu6mmoreka [IOK
Cuna octu. 3akoH ['yka. Bec Tena

12 ypyr YK https://m.edsoo.ru/ff0c3e18

Cwia tpenus. KoadumueHT tpenus. 5 o
bubnuoreka [JOK
Cwua cCOnpoTHUBIIECHUS MPU IBUKEHUU

13 p P https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarensHOE U BpaliareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnuotexa [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUalbHON TOYKH,

CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnnoreka [JOK

15 :

NMrynbe cuitbl. 3aKOH COXPAaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE JBUKEHUE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckast sneprust MmarepuanbHon" Bbubnuoreka LIOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYEeCKON" 3Heprun

17 [ToreHuunanbpHast SHEPTHUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[oTeHUMaNbHASL SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON NPYKUHBIL.
[MoTeHumanpHas SHEPTUsl TeIa BOIN3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora «HMccnenoanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
MIpUMEpE PACTSKCHHSI PE3HHOBOTO
KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAaHEHHUs B MEXaHHUKE)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHUCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN U
TBEPIBIX TEI

23

Macca monekyn. KonnuectBo
BemlecTBa. [locrossuHas ABorazipo

24

Tennosoe paBHOBecue. TeMiiepaTypa u
e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Uneansusiii raz B MKT. OcHOoBHOE

25 bubmumorexa [IOK
ypasnenne MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKEHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

08 JlabopaTtopHas pabora «HMccinenoanue
3aBHCHUMOCTH MEXKIy apaMeTpamu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29 H3ompornecchl B u€anbHOM ra3e u ux Bu6miorexa [OK
rpaQuuecKoe Npe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHEprus
TEPMOJUHAMHYECKON CHCTEMBI H

20 criocoObI e€ n3menenust. KonnuectBo Bu6nmorexa [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UCATLHOTO
raza

31 Bubl Terutonepepaun bub6mmorexa IIOK

https://m.edsoo.ru/ff0c5c36
VY enbHas TEIUIOEMKOCTH BEIECTRA.
32 KonudecTBo TemnoTel npu bubmiorexa LIOK
https://m.edsoo.ru/ff0c5c36
Terutonepenave. AauadbaTHbIN Mpoiecc

23 [TepBslii 3aKOH TEPMOJMHAMHUKY U €T0 Bubmmoreka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bubnuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

https://m.edsoo.ru/ff0c6230

IIpunnun nevicreus u KI1/I TerutoBoi

bu6mmoreka [IOK

35 MaIInHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKoJIorn4YecKue mpooIeMbl
TETUIO3HEPTETHKH
a3 O6o6maromuii ypok «MolekysipHast Bubmorexa [IOK
¢usuka. OCHOBBI TEPMOJAUHAMUKU» https://m.edso0.ru/ff0c6938
KonTponabHas padora no teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa LHOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
bu6mmorexa [IOK
41 AOcCoIOTHAsI U OTHOCUTETbHAS ) https://m.edsoo.ru/ffoc64d8
BJIAKHOCTH BO31lyxa. HacwleHHsIi ap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONHS bubnnoreka [JOK
CBOMCTB KpHCTaLIOB. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBneHue U KpUCTAIUIM3ALIUS.
43 VY nenpHas TEILIOTA IIaBJIEHUS bubmorexa [JOK
' https://m.edsoo.ru/ff0c6708
CyO6numarus
44 VYpaBHeHUe TeIIoBoro 6aganca bubmmorexa LOK
https://m.edso0.ru/ff0c6820
45 OnexTpu3ays Tel. IIeKTPUUECKUi Bu6muorexa [JOK

3apsia. JlBa BUIa SIEKTPUUYECKHUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsAa710B

IIpoBOIHKKH, TUATIEKTPUKH U

A6 MTOJTYITPOBOJTHUKH. 3aKOH COXPAaHECHHS bubmnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKOH
A7 Kynona. To4euHbI# 2JIeKTpHYCCKHUI bubmnorexa LIOK
y ' P https://m.edsoo.ru/ffOc6ce4
3aps
Hanpsk€HHOCTB AJIEKTPUYECKOTO MOJIS.

48 [IpuHuun cynepno3unuu bubnuorexa [JOK
ANEKTPUYECKHUX TToNeH. JInnuun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit snekTpocTaTH4ecKoro . oK

bubmmotexka 1]
nons. [lorenuman. Paznocts

49 t https://m.edsoo.ru/ff0c6f00
MOTEHIIUAIOB
[TpoBOAHUKY U AUDIIEKTPUKH B

50 AIEKTPOCTATUUECKOM I10JIe bubmorexa LIOK

p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 Onekrpoémkocts. Konmencarop But6mmoreka [IOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO Eubmorexa IIOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 JlabopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE

54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOT0 IpUHTEpa.
DJIEKTpOCTAaTUYECKAs 3aIUTa.



https://m.edsoo.ru/ff0c6bcc
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3a3emiIeHre AIEKTPONpruOOpPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

56

[TocnenoBarenpHOE, TApaLIECIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

0.5

bubmunorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«M3mepenne DJ1C uCcTOUHMKA TOKA U
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomyrpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas MpoBoIUMOCTh. CBOHCTBA
p—n-nepexoza. [lomynpoBogHUKOBBIE
npudopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJEKTPUUECKU TOK B paCTBOPax M

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubnuoreka [IOK
DIeKTPONUTHYECKas JUCCOIUAIINSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMOCTOSTCIIbHEIN U 1 Bu6muorexa [IOK
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U MX MPAKTUIECKOE 1 Bu6nuorexa [{OK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6obmatomuit ypox 1 Bubanoreka LJOK
«DJIEKTPOANHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnbnas pabora no teme

66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
ANEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpeaax»

67 PezepsHblil ypok. KonTponsHas paboTa 1 Bubmorexa [TOK
o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maommi ypok 1 Bu6nmorexa [{OK
o remam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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11 KITACC

KounuecTBO 4acoB DJIEKTPOHHBIE
uudposeie
Ne Hara
Tema ypoxa Kontpoabusie | Ilpakruueckue o0pasoBaTe/bHbIE
n/n Bcero H3yYEeHHUs
padoThI padoThI peCypcehbl
ITocTossHHBIE MAaTHUTHI U UX
B3auMoO/ieicTBE. MarHuTHOE TOJIE. 1 Bbu6mnoreka [IOK
BekTop MarHuTHOM MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTHO€ 1oJie TPOBOTHUKA C TOKOM.
OmbiT Opcrena. 1 bu6mmorexa [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 Bu6miorexa IIOK
MAramTHOT O IT0JIA KaTyHIKI/I C TOKOM)» https://m'edsoo'ru/ffOngfe
JleficTBe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
bu6mmoreka [IOK

JlaGopatopHas pabota «MccnenoBanue 1 1

. https://m.edsoo.ru/ff0c9ac0
JIeHCTBHUS NOCTOSHHOT'O MarHuTa Ha
PaMKy ¢ TOKOM)
JlelicTBEe MarHUTHOTO I10JIs Ha 1 Bbu6nmoreka [IOK
JBIKYILYIOCS 3apSKEHHYIO YACTHILY. https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopenia
OnekTpoMarHuTHast UHAYKIus. [loTok
BEKTOpa MarHUTHON MHAYKIUHU. DJ[C 1

WHIYKIIAA. 3aKOH JIEKTPOMarHUTHOM



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

nHaykiuu dapanes

JlaboparopHuas pabota «lccrnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOU
UHAYKLIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBIEHUE
camounAykiuu. J/]C caMOUHTyKIIUH.
DHeprusi MarHUTHOTO TOJISI KAaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 11eYb

10

O6o6maromuit ypok «MarautHoe
noJe. DNeKTPOMarHuTHAs HHIYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota mo teme
«Mar»uuTHoe 10J1€E.
DNIEKTPOMarHuTHasE UHIYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBOOOIHBIE MEXaHUYECKHUE KOJICOaHUS.

["apmoHHMueckue kojaeOaHms.
YpaBHEHHE FrapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas paborta «McciaenoBanue
3aBUCHUMOCTH TIEPHO/Ia MAJIBIX
Koie0aHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH 1 MacChl Tpy3a»

14

Koneb6arenbublit koHTyp. CBOOOHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUSIMU

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUU B HJICATHHOM KOJIOATEITbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencrasieHue 0 3aTyXaroIInX
KosieOaHusx. BeHyXIeHHBIC
MexaHuueckue kKojieoanus. Pesonanc.
BI)IHY)KIICHHI)IG :-)JIGKTpOMaFHI/ITHI)Ie
KOJIEOAHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoactso,
nepeaaya u norpediieHue
IIEKTPUYECKON SHEPTUU

19

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
JJIEKTpoliepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPH
MIPOU3BOJICTBE MIEKTPOIHEPIHH.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21
pacrnpoCTpaHEHHUS U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
99 3Byk. Ckopocts 3ByKa. ' poMKkOCTh Bu6nnorexa LIOK
3Byka. Beicora tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3JI€KTpOMaF HUTHBIC BOJIHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmorexa LIOK
’ https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeJeBUAeHUs. Pa3BuTHE CpeaCcTB CBA3M.
Pagnonokanus
o5 KonTponbnas pabota «Konebanus u Bu6morexa LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
. bu6mmoreka [JOK
CBETa B OJJTHOPOHOM cperie.
26 Ij post ped https://m.edsoo.ru/ff0cd350
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cgera. [TocTtpoeHune n3o0pakeHUH B bubmnorexa LIOK
https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
)8 [Tpenomnenue ceta. [lonHoe bubmuorexa [IOK
BHYTpEHHee oTpakeHue. [IpenenpHslii https://m.edsoo.ru/ff0cd7f6
YrOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS
29 JlabopaTtopHas pabota «3mepeHue Bubmorexa [TOK
11OKa3aTeJIsA IIPEJIOMIICHUS CTCKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ToctpoeHne n300pakeHMi B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3BI.
YBennyeHue JuH3bI

https://m.edsoo.ru/ffOcddle

31 JlaboparopHuas pabota «lccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro csera. L{Bet. JlabopaTopHas
pabora «Habitoienue aucrepcuu
CBETa»
33 Wutepdepennms ceeta. Z[Hq)?axunﬂ Bubmorexa [TOK
cera. udpakinonHas pemeTka https://m.edsoo.ru/ffOced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
a5 OnTuyeckue npudOpsI ¥ yCTpoicTBa U
yCIIOBUS UX 0€30MacHOr0 IPUMEHEHUs
['paHuUIBI TPUMEHUMOCTH
KJlaccuueckoi MexanukH. [Toctymarer Bu6smorexa LIOK
36 .
CIICLIMATIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3ame/yIeHre BpEMEHH U COKpallleHUue
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
OHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBS3b MACChI C SHEPTHUEH U bubmiorexa HOK
: https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBHI CTIEITUATTBHON TEOPUHU Brbmorexa LIOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. Dopmyna [1nanka. DHeprus u

40 bubnuoreka [IOK
MMITYJIbEC (hOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BAaHUE Bt 1IOK
0 AT, noIMoTeKa
4l QorospexTa. Omurs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddexra. YpaBHEHHE BuiG OK
42 Oiiamreitaa st poroaddexra. 1 J_IHOTeKa 1
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue ceera. Onwite [1. H. . oK
. bubmmoteka 1]
Jle6 . X
43 COCACERA. AMMHHCCKOC ACHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue YCTpOMCTBA U
44 IMPAKTUYICCKOC IMPUMCHCHUC:
¢doTorIeMeHT, POTOAATYNK, COTHEUHAS
OaTapesi, CBeTOIMO]T
15 Pemenue 3amad no reme «J1€MEHTHI Bu6smorexa LIOK
KBAaHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OTBITHI - oK
A6 Peszepdopna o paccessHuIO a-4acTHII. " J_MOTeKa 1
https://m.edsoo.ru/ff0d091a
[Inmanerapnas Mogenb aToMa
47 [Toctynarer bopa Bubmorexa [IOK
https://m.edsoo.ru/ff0dOafa
Nznydyenne u noriorienne GOTOHOB
A8 npn}:epexone aToma ¢ 0)1H(()bro YpOBHS bubmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
SHEPIUM Ha Ipyroil. Buasl criekTpos
BommoBrsle cBolicTBa yacThil. BoirHbI e
. . bubnmuorexa [JOK
49 Bbpoiins. KopryckynsipHOBOIHOBOMH

nyanu3M. CrIoHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJCHHOC N3JTYUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bousaue
PaJIMOaKTUBHOCTH Ha YKHUBBIC
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CB3U HYKJIOHOB B S/IpE.
SInepHsle peakuuu. SnepHbIil peakTop.
[Tpo6ieMbl, MepCIIeKTUBEI,
IKOJIOTMUECKNE aCTIEKTHI IAEPHON
DHEPreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
no3uTpoHa. Meto el HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
(bu3UYECKOI KapTUHBI MUPA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro nebda. Co3sesaus,
HpKI/Ie 3Bé321]>1, IIaHETHBI, UX BUIUMOC
nemkenne. CoHeyHas CHCTeEMa

56

Connue. ConHeuHast akTUBHOCTb.
Wcrounuk sHeprun CosiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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S7

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nocie0BaTenbHOCTH. BHyTpenHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u asmxenue ConHua B
lNanakruke. ['anmaktuku. Y€pHbIe BIPHI
B SIJpax rajJakTHK

59

Bcenennas. Paz0Oeranue rajakThk.
Teopust bosbI1oro B3phIBa.
PenukToBO€ M3ityueHue.
MeraranakTuka

60

HepeH_IeHHLIC HpO6J’I€MH ACTPOHOMUHU

61

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKOH cdepax NesTeTbHOCTH
yeJioBeKa

63

O6o06matomuii ypok. Ponbs u mecto
(GU3UKY U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

64

O6o06marommii ypok. Posb
bu3rgecKoit Teopuu B (GOPMHUPOBAHUH
MIPEACTABICHHUH O (PU3NIECKOIN KapTHHE
Mupa




Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1
psiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTABICHUN O IPUPOAC

66 PesepBHBIi ypok. MarHutHoe 1noie. 1
DNEKTPOMAarHuTHas HHIYKIHS
PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIELUAJILHON TEOpUHU 1
OTHOCUTEJIBHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.

68 DJeMeHTBl aCTPOHOMUU U 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpOPU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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