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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHHUI K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm enepaibHOW paboyeill MporpaMMmbl BOCIUTAHUSA U
KOHIIEMIIMU TpenojiaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTesbHbBIX
OpraHMu3aIusaX Poccuiickon Penepanuu, pean3yIoImnX OCHOBHBIE
00pa3oBaTeabHbIE POTPAMMBI.

Conmepxanue mnporpamMmbl 1O (PU3MKE HaIpaBleHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYUYHOUW KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydyeHun ux (u3uke Ha 6A30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. Ilporpamma mno ¢usuke coorBercrByer TpedboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPE3yJIbTaTaM
oOydYeHHus, a TaKKE€ YUUTHIBAET HEOOXOAMMOCTh pealM3ali MEXIPEIMETHBIX
CBsA3ed (U3MKM C €CTECTBEHHO-HAy4YHbIMM Y4eOHbIMU TmpeaMmeramu. B Heit
ONPENENSIOTCA OCHOBHBIE LI€JIM M3y4YeHUs (DU3UKH HA YPOBHE CPEJHEro OOILEro
0o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3MKe BKIIOYAET:

e I[UIaHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKK HAa 6a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojgaMm o0ydeHusl.

®du3uka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpyxatouieM mupe. LlkonbHbIN Kype U3k — cucTeMooOpa3yronmi
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzndeckoir reorpaduei W actpoHomued. Vcmoip3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTe€pUajioB C 3aJaHHbIMM CBOMCTBAMHU U JIPYTHUX.
W3ydenne ¢Gu3MKu BHOCHUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (HOpMHUPOBAHHE YMEHHH MPUMEHSThH
HAY4YHBIH METOJI MO3HAHUS MPHU BHINOJHEHUU UMU YY€OHBIX UCCIIEOBaHUM.

B ocHOBy Kkypca ¢u3uku i1 YpOBHS CpeaHero oOiiero oOpa3oBaHUs
NOJIOXKEH pAl HUACH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPHUHIMUIBL €ro
OCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3liesoB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenmepanuzayuu. B cOOTBETCTBMM C HEH MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3mueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzamus mpejnoyiaraeT HCIOJIb30BaHKE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKW, OCMBICICHUE CBA3U PA3BUTHUSA
¢usukn ¢ pasBuTHeM OOmIECTBAa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoess  npuknaownoii  nanpasenennocmu. Kypc ¢(usukum  mpeamosaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHHIM
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozcuzayuu peanusyercs NOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
colepKaHUs, MOCBSIMIEHHBIX 3KOJIOTMYECKMM Mpo0JieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYXICHUS
po0JIeM paluoOHAIBLHOTO MPUPOIONOIb30BAHUS U IKOJIOTMYECKON 0€301MacHOCTH.

CrepKHEBBIMU 3JI€MEHTaMU Kypca (PU3MKM Ha YPOBHE CPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (popmMupoBaHHE NPENCTABICHUNA O
CTPYKType NOCTpOeHUs (PU3MUECKON TEOpHH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
INPUHLUIOB B  COBPEMEHHBIX IMPEJACTAaBICHUSX O MPUPOJe, TIpaHHIlAX
NPUMEHUMOCTH TEOPUH, JUIsi OIMCAaHHMS €CTECTBEHHO-HAYYHBIX SIBJICHUUA W
MIPOIIECCOB).

CucTeMHO-AesTEeNbHOCTHBIM MOAXO0/ B Kypce (PU3MKH peanu3yeTrcs Mpexe
BCEr0 3a CUET OpraHu3alMi SKCIEPUMEHTAIBHOU NEATENbHOCTH O0YYaroIIuXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (HM3MKHM — OSTO MCIHOJB30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX 3KCIHEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (pusuke oO0beAMHEHBI B OOIIMM CIUCOK YYECHUYECKHUX
MpaKTUYECKuX paboT. BrigeneHne B ykazaHHOM TepedHe JTaOOpaTOPHBIX padoT,
OPOBOAUMBIX JUISi KOHTPOJIE U OLEHKH, OCYIIECTBIACTCS Y4YaCTHHUKAMHU
o0pa30BaTeNpHOrO Ipolecca HUCXOAs M3 OCOOEHHOCTEW IUIAHMPOBAHUS U
ocHamieHus kabuHera Qusuku. Ilpu 3TOoM obecneurBaeTCs  OBJAJICHUE
0o0y4aronMMUCs YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIEOBAaHUSA
3aBHUCUMOCTEH (PHU3UYECKMX BEIUYMH U TIOCTAHOBKY OINBITOB TIO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHuE yAENSIETCA PEUIEHUIO PACUETHBIX M KAUECTBEHHBIX 33/1a4.
[Ipu 3TOM 171 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33Ja4U C SIBHO 3aJaHHOMN
(bu3MUecKol MOJENbl0, MO3BOJSIONIME MPUMEHATh M3YyUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieiia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pa3znenoB. JJis KaueCTBEHHBIX 3aj[a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha
00BsSCHEHHE TPOTEKaHUs (U3HUYECKUX SBICHHH M TIPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromme BhIOOpa (U3WYECKON MOJENHM ISl CHUTyallud TPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPIOC COO « wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTo Tpoiecca 0a30BBI YPOBEHb Kypca
(bu3KMKK Ha ypOBHE Cpe/lHero obmiero o0pa3oBaHusl AOHKEH U3y4aThCsl B YCIOBHIX
IpeIMETHOro KaOuHeTa (UM3MKM WIM B YCIOBUSX MHTEIPUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IWKJIA. B kabwHeTe (U3WKK TOJDKHO OBITH
HeoOXouMoe J1abopaTopHOe 000pyJAOBaHWE JUIS BBINIOJTHEHUS YyKa3aHHBIX B
nporpaMme o U3NKe YYCHHUYECKUX MPAKTHUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyoBaHue.

JlemoHcTpanimonHoe oOopyaoBaHue (opmupyercds B COOTBETCTBUU C
NPUHITUIIOM MHWHUMAJIBHON  JOCTaTOYHOCTH M 00ECIeYnBaeT TOCTAaHOBKY
MEPEUNUCIICHHBIX B TMporpaMMe 10 (HU3UKE KITIOUEBBIX JEMOHCTPAIMA IS
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBICHUA W  TPOIECCOB, OMIHUPUUYCCKUX H
dbyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe o00opyAOBaHHE JUIsI YYCHHUYECKUX [MPAKTUYECKUX padoT
dbopMupyeTCsS B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOCCIICYMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JByX OOydwaromuxcs. TeMaTH4ecKue KOMIUICKTHI
Ja00paTopHOTO O00OPYIOBAaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMHU TICJISIMH H3y4eHHS PU3UKHU B 001IEM 00pa30BaHUH SBIISIFOTCS:

e (QopMmupoBaHHWE HHTEpeca W CTPEeMJICHHUS OOyYarOUIUXCsAi K HAYYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

® pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJE TTO3HAHUS U (opMUpOBaHUE
WCCJIEIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (QopMHupOBaHHWE HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTePHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;

e (dopmupoBanue yMeHHUN OOBACHITH SBJICHHS C HCIIOJB30BAaHUEM
(bu3HYeCKUX 3HAaHUH U HAYYHBIX JJOKA3aTEIbCTB;

e (dopmupoBanue mpencTaBICHUNA O PONMM (PU3UKHU IS PA3BUTHS JAPYTHX
CCTECTBCHHBIX HaYK, TEXHUKU U TEXHOJIOTHM.

JlocTKeHre 3TUX Ielield 00eCIeUMBACTCs PEIICHUEM CISAYIOIIMX 3a/1ad B

nporecce M3ydeHHs Kypca (DM3UKH Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUS:



e TMnpuoOpeTeHHe  CUCTEMbl  3HaHUK 00  0o0mmMX  (U3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
3IIEMEHTHI aCTPO(DU3HKHY;

e (dopMupoBaHHE YMEHMI TPUMEHATH TEOPETHUYECKHUE 3HAHUS IS
0oOBsCHeHMsSI (PU3NYECKWX SBICHUW B TPUPOJAE U I TPUHATHUS
IIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

@ OCBOCHHE CIOCOOOB peEIIEHUs pa3IuYHbIX 3aJa4 C SBHO 3aJaHHOU
dbu3nyeckoil MOAENbI0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3manue (HPU3MUECKON MOJIENH, aIeKBATHOW yCIOBUAM 3aa4H;

e TMOoHWMaHWE (U3UYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO
cpeny;

e OBJIAJICHUE METOJaMU CaMOCTOSITELHOTO IJIAHUPOBAHUS WU TPOBEICHHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHAlW3a W HHTEPHpeTaluu HH(pOpMaInH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

@ CO3JaHue YCIOBUHU JUIA PAa3BUTUS YMEHHM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanust otBoauTCca 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HeeNIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraembiii B mporpamMme 1o ¢GU3NKE TEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [I€JaeT BBIOOP
poBeleHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM MHIUBHUAYaJIbHBIX
ocoOeHHOoCTe| oOyyJarouuxcs.



COJIEPKAHUE
OBYYEHMS 10 KJIACC

Paznen 1. @dusuka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®usuka — Hayka o Inpupone. HayuHble MeTOABI MO3HAHUS OKPYKAKOLIErO
mupa. Posb 3KcnepuMeHTa W TEOPMH B MPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pU3MYECKUX SBJICHUA M IpolieccoB. HayuyHble TMIOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. [ 'paHUIBI TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Ponp u Mecto ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAayYHOU KapTHHBI
MHPA, B IPAKTUYECKOHN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroble ¥ LHUPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUUYECKOTO ABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpelHSISI CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaibHOW TOYKH, MX NPOCKIHUHU HA OCH CHUCTEMbI KOOPAUHAT.
Cli0’)keHMe TepEeMENICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PAaBHOYCKOpPEHHOE MPSIMOJIUHEHHOE ABMXeHHE. [ paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, VYCKOPEHHUs, NYTH U [EePEMEILICHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoboaHOe nasieHue. Y ckopeHue CBOOOHOTO MaeHus.

KpuBonunennoe naBmxeHwe. [I[BukeHHWE  MaTepUaAIbHOW  TOYKH IO
OKPY>KHOCTH C IOCTOSTHHOW ITO0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTs. [leprosa u yacrora obparmieHus. [{eHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHUAOMETD,
JIBUKEHHUE CHAPSAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYN.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUTKOCTPALIUS KHUHEMATUUYECKUX XapAKTEPUCTUK
JIBUKECHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

Ha6nronenue nBmkeHus Teia, OpOIEHHOTO MO YTIIOM K TOPH30HTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaAcHUSI.

HarmpaBnenue ckopocTH Iipy IBUKEHUM 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3yyeHne HEPaBHOMEPHOIO JBUKEHHS C LEIBI0 ONPEACICHUS] MTHOBEHHOMU
CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXIAY IYTSAMH, NPOUJCHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIE PABHBIE TMPOMEXKYTKA BPEMEHH MPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOU HYJIIO.

N3yuenue NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenne nBrkeHUs Teia, OPOIICHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuka

[Ipynuun  otHocutenbHOCcTH  ['amuneda. Ilepewit  3akoH  HeroroHa.

HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Bropoil 3akoH HeroToHa
JUISl MaT€pUAJIbHOM TOUKHU. TpeTuit 3akoH HproToOHA [U1si MaTepranbHbIX TOYEK.

3akoH BcemupHoro tsaroteHus. Cuna Ttsbkectu. lIlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cunna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXEHUsI U cuiia TpeHus nokosi. KosadduuueHt tpenus.
Cuiia cOonpoTUBIIEHUS MPU JIBUXKECHUU TEJa B AKUJKOCTU WIIU ra3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. Ilimedo cumel. YcnoBus
paBHOBeCUs TBEPAOIO Tea.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MOAINITHUKH,
JIBUKEHUE MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepIUN.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMNX TEIL.

Bropoii 3akoH HerotoHna.

N3mepenue cu.

CrioxeHune cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JAehopMaliiu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.
CpaBHEHHE CHJI TPEHHUSI IOKOS, KAYEHHSI U CKOJIBKEHUS.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.
Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomol
Wzydenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT X AehopMariiu.

HUccnenoBanne ycinoBHM paBHOBECUS TBEPAOIO TeENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axkonvt coxpanenusn é mMmexanuke

Nmnynbc MarepualibHOM TOYKH (T€la), CHUCTEMbl MaTEpPUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE UMITyJIbCa Teja. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprus MarepuaibHO Touku. Teopema 00 H3MEHEHUHU
KUHETHYECKOW SHEPTUMU.

[TorenuunanbHas SHEprusl. [TorennumanbHas SHEprus yIpyro
nebopMupoBaHHONW — mpyxuHbl.  [loTeHIManpHas  SHEprust Tejda  BOJIU3U
MOBEPXHOCTH 3E€MJIH.

[TorenuuanbHple W HENOTEHUHAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HETMIOTCHUHUAIBHBIX CUJ C W3MEHEHUEM MEXaHUYECKOW JHEPruu CHCTEMBI TeElL
3aKOH COXpaHEHUSI MEXAHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCcTpoWCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPYXKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKECHHUE.

[Tepexoa MOTEHIIMATBLHON YHEPTUHM B KHHETHYECKYIO 1 OOpaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMONIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsA3u pabOTHI CHUJIBI ¢ K3MCHEHUEM MEXaHUYECKON YHEPTHH
TeJIa Ha IPUMEPE PACTIKECHUS PESUHOBOTO KIyTa.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKON TEOPUHM U UX OIBITHOE
ob0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBIKEHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. Moaenu CTpOEHHsI Tra30B, JKHAKOCTEM U
TBEPIBIX TE U 00BICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelnei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopnens  upeanpbHoro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HJEaIbHOTO Tas3a. AOCOJIOTHAas TeMIleparypa Kak Mepa
CpelHel KUHETUYECKOW SHEpPruu TEeIUIOBOro JBMXKEHUs yactull rasza. Illkana
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MeHneneeBa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B HI€aIbHOM ra3e C IMOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHHE M30MPOLECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE NPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUI.

OnbIThl 10 U PY3UN KUAKOCTEN U razoB.

Mopenbs OpOyHOBCKOTO ABUKEHHUS.

Mogens onsita llTepHa.

O1BITHL, JIOKa3bIBAIOIIINC CYILLIECTBOBAHUE MEKMOJICKYJIIPHOTO
B3aMMO/ICHCTBHS.

Mojenb, WILTIOCTPUpPYIOIIas MPUPOY JABJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHMS HJACAIbHOrO Trasa,
M30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO31yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuKu

Tepmoaunamuueckas cucrema. BHyTpeHHsIs SHEpTrusl TepMOJMHAMUYECKON
CHUCTEMBI U crIOCOObI €€ u3MeHeHus1. KoaudyecTBo TemioTsl U paboTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  MJEAJbHOrO  Traza.  Buuael  Temionepenayvw:
TEIJIONPOBOHOCTh, KOHBEKI[US, U3JIydeHUE. Y AelibHasi TEIJI0EMKOCTh BEIlECTBA.
KonuuecTBo TEIIOTH NpH TEIIIONEpeaye.

[Tonsitue 06 aaumabatHom tmporecce. llepBhiii 3aKOH TEPMOJAMHAMHKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3orpoieccam. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTmMocTh MPOIECCOB B MPUPOJIE.

TerutoBsle MmamnHbL. [[pUHIKNBI 1EMCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBua TtemnoBoil mammHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
NEeNUCTBUSL. DKOJIOTUYECKHE poOIeMbI TEIJTIODHEPTETUKHU.



TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku w3 OyTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/AyXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MmyTEM TpeHusl (BHICOAEMOHCTPALINS).

N3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa IpHu TeIlonepeaaye.

OneiT O anauabaTHOMY PpACIHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmuusie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u kKoHaeHcauus. Mcnapenue n kuneHue. AOGCOIIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3AyXa. HacellieHHBIM map. YaenbHas TeEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramimueckue u aMoppHbie Tena. AHU30TPOIUs CBOKCTB
kpuctaimioB. Kuakue xpucrtamel. CoBpemeHHble Martepuaibl. [lmaBineHue wu
KpUcTaui3anus. Y aejbHas Teriora miasieHus. Cyonumanus.

YpaBHeHue TEII0BOro OanaHca.

TexHuyeckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOlCTBa HACBILIECHHBIX TAPOB.

Kurnenune npu noHMKEHHOM JaBIICHUU.

CrniocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust U MaBjieHUsl KPUCTAUIMUECKOTO BEILIECTBA.

JleMoHCcTpanust KpuCcTasuioB.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3MepeHne 0THOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. daekTpoanHammuka
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUdecKkuil 3apsia. JlBa BuJa DJIEKTPUUECKUX
3apsiioB. [IpOBOJHMKHU, IUAJIEKTPUKHA W TOJYHPOBOJHUKH. 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueuHbI d5eKTpUYECKUN 3apsl.
Onektpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mousis.  I[IpuHuun



CyNEPHO3ULIMMU BJIEKTPUUECKUX MOJeH. JIMHMM HAnpsHKEHHOCTU DJIEKTPUYECKOTO
OJISL.

Pabora cunm  amektpocratmyeckoro  mojis.  [lorenmuman.  PasHocTh
noTeHuuanoB. I[IpOBOOHUMKM U JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpruyeckasi IpOHULAEMOCTb.

DNeKTpoEMKOCTh. KOoHIeHCaTOp. DIEKTPOEMKOCTD MIIOCKOT0 KOHJIEHCATOPAa.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckne yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: 3SIIEKTPOCKOII,
AIEKTPOMETP, DJJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MJICHUE DJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U NPUHIIUIT ICHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIeKTpOCTaTHYECKas 3alUTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix

cpeoax

OJIEKTPUYECKHA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
Hcrtounuku Toka. Cuna Toka. I1ocTOSHHBIN TOK.

Hanpsixkenue. 3akon OMa 114 ydacTka 1enu.

DIJIEKTPUUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABIIKYIIAS CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.

3akon Oma JiJ1s1 TOJTHOM (3aMKHYTO#) JIeKTprdeckor 1enu. KopoTkoe 3aMbIkaHUeE.

DIIEKTPOHHAS MPOBOJUMOCTh  TBEPIBIX  METAJIOB. 3aBHCUMOCTh
COITPOTHUBIICHUS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYUYKOB.

[TonynpoBOIHUKH. CoOcTBEeHHass M NOpUMEcCHass  MPOBOJUMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1oynpoBoHUKOBBIE TPUOOPBHI.

DOnexkTpuyeckuid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEKTPOIIUTUYECKAS TUCCOUALUSA. DIEKTPOIIH3.



OnekTpudeckuid TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckne yCTpPOWCTBA W IPAKTUUECKOE IIPUMEHEHHE. aMIIEpMETD,
BOJITMETP, PEOCTaT, HCTOYHUKUA TOKA, OJJICKTPOHATrpPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN AMOI, TaIbBAHHKA.

Jlemoncmpayuu

HSMGpGHI/IC CWJIbI TOKA W HAIIPSAKCHUS.

3aBUCHUMOCTD COIIPOTUBJICHUA HUITMHAPHUYICCKUX IMPOBOJHUKOB OT IJIMHBI,
jIomaayn rmornepeyHoro CCUCHUA U MaTcpualia.

CmMmenianHoe COCANHCHUC ITPOBOJHHUKOB.

[IpssMoe wu3MepeHHe SIIEKTPOJABMKYIIEH cuibl. KopoTkoe 3ambikaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil 1 MpOBOAUMOCTD BO3/1yXa.

OZaHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomol

H3ydenne cMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MepeHue 3IeKTPOABIIKYIIEH CHIIbI UCTOYHMKA TOKA W €ro BHYTPCHHEIrO
COIPOTHUBIICHHUS.

HaGnronenue snektposmsa.

MeknpeaMeTHbIe CBS3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoHs B 10 Kiiacce OCyUIECTBISETCS C
y4E€TOM COJAEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMd MaTe€MaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHHUEM METOAOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, Turore3a, (puanyeckas BEJIWYMHA, 3aKOH,
TeopHsl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHNUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuxa: pelIEeHWE CUCTEMbl YpaBHEHUMW, JIMHEWHas (QyHKUUA,
napabona, runepOoina, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKHUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U X IPOEKLUHUU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexaHnuyeckoe IBHXKEHHE B KUBOM mpupoje, nud@ysus, ocMoc,
TEIJI000MEH KMBBIX OPraHUW3MOB (BUbI TEIUIONEPENAUHN, TEIJIOBOE PABHOBECHUE),
IIEKTPUUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAaccCa, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJ, XUIAKOCTEU H



ra3oB, AJICKTPUYCCKUE CBOWCTBA METAIIOB, DJICKTPOJIUTHUYECKAS TUCCOIMAIINS,
rajbBaHHUKA.

T'eoepagus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE ABMKCHUW C HCIMOJIBb30BAaHUEM MEXaHHU3MOB,
y49€T TpeHUs] B TEXHHKE, TMOJIIUITHUKHA, HWCIIOJIH30BAHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, NmapoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMCHHBIX MAaTepHalioB, B TOM YHCIIC HAaHOMATepUAJIOB, H
HAaHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE JIIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIN IPUHTED, AIIEKTPOHATPEBATEIHHBIC puoOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMMKA

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHbIE  MarHuThbl. B3auMoOAeMCTBHE  MNOCTOSHHBIX  MAarHUTOB.
MarautHoe none. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoun cyneprnosunuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WMHAyKUMH. KapTuHa TWHUN MarHUTHON
WHAYKIUA MOJISI IOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJAHWMKA C TOKOM. KapTuHa JIMHUN WHAYKIUA
MAarHUTHOTO TIOJIA JJIMHHOTO TMPSIMOr0 MPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOIO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre MpoOBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayb U HampaBlieHUE. [[BUKEHUE 3apsIAKEHHON YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. PaGoTa cuibl Jlopenna.

SIBeHne AneKTpoMarHMTHOM WHAYKUMH. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJBIXKYILAs Cula HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOM
uHaykuuu @apanes.

BuxpeBoe nsnektpudeckoe mojie. DICKTPOABWKYILAS Cuia HHAYKIUU B
IIPOBOJHUKE, JIBMXKYILEMCS IIOCTYNATENBHO B OJJTHOPOAHOM MAarHUTHOM ITOJIE.

[Ipasuno Jlenua.

NHayKTUBHOCTh.  SIBJICHME CaMOMHAYKIMHU. OJEKTPOABWXKYIAS  CHUJIA
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHUTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHWTHI, JJIEKTPOIABUraTelb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTull, VHIYKUHAOHHAs I1eYb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJI0OHEHHE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TTOJIEM.
JIMHUY MHIYKIUX MAarHATHOTO TIOJIS.
B3auMogeiicTBUE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.
SIBneHne 3eKTpOMarHuTHOM HHIYKIIHH.

IIpasuno Jlenua.

3aBUCUMOCTb JICKTPOJABUKYIIECH CUIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHUS
MarduTHOI'O IIOTOKA.
SBneHue caMOMHIYKITUH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne MarHuTHOTO MOJIsA KATYLIKU C TOKOM.

HccnenoBanue nercTBYs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
HccnenoBanue siBieHUs JIIEKTPOMATHUTHOW UHAYKIIHH.

Paszpnes S. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJA€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonnyeckue konebanms. [lepuona, yactora, ammmutyga u ¢asa KojaeOaHHIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YeCKUA MAasTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHbHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AIIEKTPOMarHuTHeIMU  KoJjiebanusimu. ®dopmyna Tomcona. 3akoH coxXpaHEHUs
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxaromux KojieOaHusX. BbIHYXI€HHBIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyK/IeHHbBIE 3JIEKTPOMAarHUTHbIEC KOJICOAHMUS.

Ilepemennbiii  Tok. CHHycOMJANbHBI MEpPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya u NOTpeOICHUE DIEKTPUUECKON
SHEPryUU. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AJEeKTpodHepruu. KymnbpTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPTUU B IIOBCEAHEBHOM KU3HU.

TexHuyeckre yCTpoWCTBa M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojaeOaTEeIbHON CUCTEMBI (IIPY>KUHHBIN WU
MaTeMaTUYECKUIl MasTHHK).



Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmronenue pezonanca.

CB0OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTEIbHOM COCIMHEHUM PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TMHUY IEKTpOnEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbomul

HccnenoBanue 3aBUCMMOCTH NIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUIMHBI HUTH U MACChI Tpy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENM M3  IOCIENOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBLE 60JIHbL

MexaHuueckue BOJHBI, yciaoBusi pacnpocTtpaneHusi. Ilepuon. CkopocThb
pacupocTpaHeHHss W JJMHA BOJHBL [lomepeuHble W  NOpPONOJBHBIE BOJIHBL.
WUuTtepdepenims u nuppaxius MeXaHu4eCKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocth 3Byka. Breicota ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBL. Y CJIIOBUS U3JTy4YEHUS JIECKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanms Bektopos E, B, V B anekrpomarautHOM BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HWE, MPETOMIICHHUE, TOJSIpu3anus, Judpakius,
unTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31€KTPOMArHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLMIIBI paANOCBA3U U TENEBUICHU. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHECHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JIUArHOCTHKAa B TEXHUKE W MEAULIMHE, pajap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tesiepor, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue M pacIpOCTPAHEHHUE MTONIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobiromeecs Te0 Kak HCTOYHUK 3BYKa.

Habnronenue orpaskeHust U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennmn u q1udpakiui MEXaHHIECKIX BOJTH.

3BYKOBOI pEe30HAHC.

HaGnrogenue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIUTYAOU U
4acTOTOM KOJIeOAHUH.



HccnenoBanue  CBOMCTB  3JIEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,

npesioMiIeHUE, Moiaspu3anus, Audpakuus, nHTephepeHIus.
Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsmMonuHENHOE pacnpOCTpaHEHUE CBETA B
oaHopoaHoi cpexe. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKoHBI OTpaxkeHus cBeta. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomieHus. IlonHoe BHyTpeHHee otTpaxkeHue. lIpeaenpHbId yros MOJHOTO
BHYTPEHHETO OTPaKEHHS.

Hucnepcust cBeta. CioxHBIN cocTaB Oenoro cBeta. LIger.

ColOuparomue # pacceMBarolmue JUH3BL. ToHKas JsmH3a. DOKyCHOE
paccTosiHUE W ONTHYEeCKas Cuiia TOHKOW JnH3bL. [locTpoenne m300pakeHU B
coOMparolMX U PacCeUBaAIOIIMX JIMH3aX. DopMyra TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAKCMMYMOB IpH NAJ€HHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PPAKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JyMa,
dboToanmapaT, MNPOCKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHEHUE, OTPAKEHUE U MPEIOMJICHUE CBETa.
OnTuveckue mprudopHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3aX.

Mogenu MuKkpockomna, TeJIeCKOna.

Habnronenue nntepdepeHinu crera.

Ha6nronenue nudpaxiuu crera.

HaGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyyenue cniekTpa ¢ MOMONIbI0 JUGPAKIIMOHHON PEIIETKH.

Habnronenue nossipuzanuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopmusie pabomol



N3mMepenue nokaszaresns npesioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB M300paKeHUH B JIMH3aX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPHH OTHOCHUTEILHOCTH
I'panuupl  OPUMEHHMOCTM  KIIACCMYECKOM  MexaHuku.  lloctynarel
CIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBLHOCTh OJITHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpPAICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PEJSITABUCTCKOM YaCTULbI. DHEPIUs
IIOKOS.

Paznen 7. KBanToBasi pusnka
Tema 1. Inemenmuvt K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u sHEpruu HOTOHA C €ro YaCTOTOW. DHEPIHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccienoanne Gporodddexra. Onbiter A. I'. CtoneToBa. 3aK0HbBI
dboroaddekra. YpaBuenue ODuiHmTeitHa misa dorodddexra. «KpacHas rpanuiiay
dboTorddexra.

JlaBenne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICVICTBUE CBETA.

Texanuueckne yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: (DOTODIIEMEHT,
dboToMaTUMK, COJTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(deKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeMIHETo GhoTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIl.
[Inanerapnas mopens aroma. Iloctynmater bopa. M3nydyenue u MOrJaouieHUe
(GOTOHOB MpU NEpexoAe aToMa C OAHOTO YPOBHS 3HEPruuM Ha Apyrou. Bumsl
criekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOIA.

BosiHoBeie cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyckynspHO-BOJTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckre yCTpPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHaIu3 (ciexTpockon), nasep, KBaHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue tnHeHYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaGnronenue nunHeituaToro cnekrpa.
Tema 3. Amomnoe aopo

ODKCNEPUMEHTHI, JOKA3bIBAIOIINE CIOXHOCTh CTpOeHHs sapa. OTKpbITHE
panuoaktuBHOCTU.  OmbiThl  Pe3epdopna  1mo  ompenesieHHI0  COCTaBa
paanoakTuBHOTO wW3iaydeHus. CBoiictBa anbda-, OeTa-, TraMMa-U3IydCHUS.
BrnusiHMe paguoakTUBHOCTY HA KUBBIE OPTaHU3MBL.

OTtkpeiTHe TIpoTOHA M HelTpoHa. HykinonHas mopens siapa [eiizenOepra—
NBanenko. 3apsa saapa. MaccoBoe uncio sapa. M30tormsi.

Anbda-pacnan. OJEKTPOHHBII M NO3UTPOHHBIA Oera-pacnan. [amma-
u3JlydeHue. 3aKOH paJuoakTUBHOIO pacra/jia.

DHeprus CBs3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 s€Ep.

Anepnswiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCIIEKTUBHI
AIEPHOUN YHEPTETUKHU. DKOJOTUUECKUE ACTIEKTHI SACPHON IHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTobl HAOJIIOACHUS U PETUCTPALIMM 3JIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTallbHbIE B3auMoeicTBUsL. ENUHCTBO n3nuecKkoil KapTUHBI MUpA.

TexHu4yeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoOB 4acTUIl (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUU M aCTPOPU3MKHU

Otansl pa3BUTHS acTpoHOMUU. [IpHKIIaqHOe 1 MEPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHHU.

Bun 3Bé3gHoro nHeba. Co3Be3amsi, sSipKkue 3BE3IBI, TUIAHETHI, WX BHUIMMOC
JIBHKCHHE.
ComnHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIAa U 3BE3L.
3BE3/1bI, X OCHOBHBIC XApaKTEPUCTUKU. [MarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOC/IEIOBATCIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/] TJIABHOM MOCIEJ0BATEILHOCTU. BHyTpeHHEe CcTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoIonMU CoyHIA U
3BE3/1. DTAaIlbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'amaktuka. Ilomoxenuwe u aBwkeHue CojHIa B
[Nanaxktuke. Tunel ranakruk. Paguoranaktuku u kBasapsl. UEpHbIE OBIPBI B SApax
TJIAKTHUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xab66sa. Pazberanue rajnakTuk.

Teopus bonpiioro B3peiBa. PeTMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Vuenuuecxkue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpe/iesieHUs MOJI0KEeHNU HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEeBEpPHOro MOJIylIapus U IpKUe 3BE3/bI.

HaGntonenus B Teneckon JlyHsl, minanet, Mieunoro Ilytu.

O0o0marouiee MOBTOPEHUE

Ponp Qusuku u acTpoHOMHM B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIbHON M 3TUYECKOMN cepax NesTeIbHOCTH YeJI0BEeKa, pOoJib U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MHUpPA, POJb (PU3NUYECKON TEOPHUH
B (QOpMHUpPOBAHMU TMPEACTABICHUN O (U3MUECKOH KapTUHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHsi B 11 kjacce ocyiiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MAaTEeMaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, Hay4yHbId (akT, Trurnoresa, (pu3nyeckas BeIWYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMBI YPAaBHEHUN, TPUTOHOMETPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX IPOCKLIMM HAa OCU KOOpPAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEYroJbHUKOB,
OMpeIeJICHHUE TUIOMIAIU TIIOCKUX Uryp u o0béMa Tell.

buonoeus: »nektpuueckue SBICHUS B KUBOM NpUpOJE, KojeOaTelbHbIE
JBUKEHHUS B )KUBOW IIPUPOJE, ONITUUECKUE SIBJICHUS B KMBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTpalbHbIN
aHaJIM3.



l'eoepaghus:  MarHuTHBIE TONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX  PYI,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MTPEICKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusi: JUHUM DBJEKTpOIEpesad, TeHepaTop IEpPEeMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, MHIYKIMOHHAs I€4Yb, pajap, pajuONpUEMHHUK, TEJIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OMNTHKA,
COJIHEYHAas Oarapes.



IIJTIAHUPYEMBIE PE3YJIbTATDI
OCBOEHUA INPOI'PAMMBI 1100
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoOro mnpeamera «Dusmka» Ha ypoBHE CpeIHETro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHUE CIIECAYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE PE3YyJbTAThl OCBOEHUS y4eOHOro npeamera « Dusukay JOJKHbBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIMIMXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3MIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOLIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIleCTBa, pacUIMpPEeHUE >KU3HEHHOTO
ONbITAa U ONBITA JACATEIBHOCTU B MPOLECCE pealu3allid OCHOBHBIX HAIPaBICHUU
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIEUETOBEYECKUX TyMAaHUCTHYECKUX U
J€MOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIpaBJIeHUHU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUM C
uX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTbh K T'YMAQHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE OTHOILIEHUE K FOCY/IapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TTOBEICHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO Oy IyIIIEero;

4) 3¢CTETHYECKOr0 BOCIIUTAHUA:
ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIOUAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero (pu3n4eckoil Hayke;



5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K pa3inuHbIM cdepam npodheccuoHATbHON NeATeTbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TIPOTSHKEHUU BCEH KU3HH,

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbl, OCO3HaHUE TIJ100aIbHOIO
XapaKTepa SKOJIOTUUECKHUX MPOOIeMm;

IUIAHUPOBAHUE U OCYILECTBIECHUE JEUCTBUNA B OKPYKAIOIIEH CPEZIC HA OCHOBE
3HAHUSA LEeJIel yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpPEHUE OIbITa JEATCILHOCTH OSKOJOTUYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PHU3UKE;

7) UEHHOCTH HAYYHOI'0 IMMO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHUE LIEHHOCTH HAYYHOH [ESITEJIbHOCTH, TOTOBHOCTh B IIPOIIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOEKTHYID W HCCIIEIOBATEIBCKYIO
NEeSTENBbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornvyeckue aeicTBUA:
caMOCTOsITeTbHO  (hopMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATH LENU AEATEIbHOCTH, 3aJ1aBaTh MapaMETPhl U KPUTEPUU UX
JIOCTIDKCHHUS,
BBISIBJISITH  3aKOHOMEPHOCTH W INPOTHUBOPEYUS B  pPACCMATPHUBAEMBIX
(bUBUYECKHUX SBICHUSX;
pa3padaThiBaTh MJIAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLITUXCS
MaTe€pUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCJIEIICTBUM JESITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  peaJbHOIO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HCHHBIX MTPOOJIEM.

Bba3oBble uccieoBaTebcKHe 1eiCTBUS:
BJIa/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHI U METOIaMU
(bu3HUecKol HayKu;



BJIAJICTh HaBBIKAMH Y4eOHO-HCCIIETOBATENBCKOW U TIPOEKTHOM JIEATEIHHOCTH
B 00nacTu (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IOHCKY
METOJIOB pelieHus 3afad (PU3MYECKOro COACp)KaHUS, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB IMO3HAHUS;

BJIQ/JIETh BHUAAMU JEATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJIAITh TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelIeHHs, HAaXOIUTh apryMEHTHI U JOKa3aTeIbCTBA
CBOMX YTBEpXICHUH, 3a7aBaTh MapaMETPhbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJA€ PEIICHUSA 3aJayd  pPe3yJIbTaThl,
KPUTHYECKH OIICHMBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

YMEThb MEPEHOCUTh 3HAHHUA TO (U3MKE B MPAKTUYECKYI0 O0OIacTh
KU3HEACATEIbHOCTH;

YMETb HHTErpUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIIBHBIC ITOAXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PELICHUS.

Pabora ¢ nndopmanueii:

BJIAJIETh HABBIKAMM IOJIy4€HUs MH(POpMaluu (U3NYECKOTO COACPKAHMS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTENBHO OCYILECTBIISITh IIOMCK, aAHAJM3,
CHUCTEMATHU3AlMI0 W HHTEPHIpEeTaliio WHOOPMALUU Pa3TUYHBIX BUAOB U (OpM
IIPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIIMOHHBIX
3a7ad ¢ coOMroJieHrneM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH OE€30MacCHOCTH,
TUTHEHBI, PECYypCOCOEepe)eHus, TMPaBOBBIX M JITHYECKUX HOPM, HOPM
nH(popMaIMOHHOM 6€301aCHOCTH;

co3faBaTh TEKCTbl (PU3MUECKOTO COJEPKAaHMS B pa3IMYHbIX (opmaTtax c
y49€TOM Ha3HAYCHUST MHPOPMAIIUU U TIEJICBON ayIUTOPHUH, BEIOWpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBIICHNUS U BU3yJTH3aIUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:
OCYUIECTBJISTh, OOIIEHWE Ha ypokax (U3UKK ©W BO BHE-YPOUYHOU
NEeSATENbHOCTH;



pacro3HaBaTh IPEANOCHUIKM KOHQUIMKTHBIX CHTyallud W  CMsr4artb
KOH()JIMKTHI;

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMAaTUKy W METOJAbl COBMECTHBIX NEHCTBHI C Y4&TOM 0OIIuX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I10T0 4jieHa KOJUICKTHBA,;

NpUHUMATh LEIM COBMECTHOH  JIEATENbHOCTH, OpPTraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ IOCTHKEHUIO: COCTaBJATH IUIAH JACWCTBUM,
pachpenenartb poid C y4€TOM MHEHUH yYacTHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOI pabOTBHI;

OLICHMBAaTh KAauyeCTBO CBOEro BKJAJa M KaXJOT0 YYaCTHHKA KOMaHIbl B
00K pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUIM;

npenjaraTb HOBBIE TIPOCKTHI, OIEHWUBATh HWJEH C TMO3WIUKU HOBU3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3TUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepCaJbHbIE yueOHbIe
neiicteust Camoopranu3anms:

CaMOCTOATENLHO OCYILIECTBISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JIaCTH
GUBUKM W aCTPOHOMHUH, BBISIBISATH MNPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/1a4, TUTaH BITIOJHEHUS MPAKTHYECKOW pabOThl ¢ YI4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpaATh paMKH y4eOHOTO MpeJMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI,

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTH 3a pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMK B 00JIacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH UHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETSIM;

BIIAJCTh  HABBIKAMH  IIO3HABATEIIbHONW  pediekcnr KaKk  OCO3HAHUS
COBEpILIAEMbIX JCHCTBUM M MBICIUTEIbHBIX TIPOLIECCOB, HUX PE3YJbTAaTOB U
OCHOBaHUI;



UCIIOJIb30BaTh MPUEMBI pedIeKCUU ISl OLIEHKH CUTYalllud, BIOOpa BEPHOTO
pelIeHus;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIECHUS IO UX
CHUKEHMUIO;

OpUHUMAaTh MOTHBBI W apryMEHThl APYrUX IMpU aHallu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

NpPUHUMATH ceOsl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TPU aHAIM3E pPe3yIbTaTOB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B nponecce nocTHKeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOrPAMMBbI
no ¢Gu3MKe IS YPOBHS CpEAHEro oOIero oOpa3oBaHHMs Yy OOyYarolUXCs
COBEPILIEHCTBYETCS HMOIIMOHATILHBIH UHTEIJIEKT, IpeanoIaraonmii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUI, BKJIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIHHOE
COCTOSIHME, BUJIETh HANPABJICHUS PAa3BUTHSI COOCTBEHHON dMOIIMOHAIBHOU cephl,
OBITh YBEPECHHBIM B ce0e€;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh AQJaNTHPOBATHCA K
HYMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJICHHWE K JOCTHKEHUIO MEN U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBJICHHH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCA, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTD Y 00YyUaArOUIUXCSI YMEHUIA:

JE€MOHCTPUPOBAaTh Ha MpPUMEpaxX poJib U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHbI MHpA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIFOJIEU;

YUUTBIBATh TPAHULBI TMPUMEHEHUS M3YUYCHHBIX (PU3NYECKUX MOJIEINIECH:
MaTepuaibHasl TOUKa, MHEpLUAIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEIIO,
UJCaJIbHBIN a3, MOJEIU CTPOCHUS Ia30B, )KUAKOCTEH U TBEPIABIX TE€Il, TOYCYHBIN
IEKTPUYECKUI 3apsn pu peleHun duznyeckux 3az1ay;



pacrio3HaBaTh (pU3MYECKUE SBJICHUS (TIPOLIECCHI) U OOBSICHITh X HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSPHO-KHUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
SJIEKTPOJAMHAMHUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJUHENHOE
JBI)KEHUE, CBOOOJHOE TMAaJeHUE TeJ, JBUXKEHUE IO OKPYKHOCTH, HHEPIIUS,
B3auMoiericTBUE Ten, MU dy3usi, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KUIKOCTCH H
TBEPJBIX TEJ, U3MEHEHHE 00bEMa Tell MpU HArpeBaHWUU (OXJIKICHUH), TEIJIOBOS
paBHOBECHE, HUCHAPEHME, KOHJCHCAIMS, IUIABJICHUE, KPUCTAUIM3alus, KUIIEHUE,
BJIAKHOCTh BO3/1yXa, MOBBIICHHUE JIABJICHUS T'a3a MPU €ro HarpeBaHWM B 3aKPHITOM
COCyZle, CBSI3b MEXKIYy IlapaMeTpaMH COCTOSIHMSI Tras3a B  HM30MpPOIECCax,
AJIEKTpU3ALUA TEJ, B3aUMO/JICCTBUE 3apsII0B;

OTHMCBHIBATh MEXAHWYECKOE JBUKEHUE, HCIOJIb3Ysl (PU3HUYECKUE BEIUUUHBI:
KOOpJIMHaTa, MyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
MMITYJIbC T€JIa, KUHETUYECKas JHEPrus, MOTECHUHAIbHASI SHEPrus, MEXaHU4eCcKas
paboTa, MexaHWYecKass MOIIHOCTh; TMPU OIKUCAHUM TPABUIBHO TPAKTOBATh
(bU3HYEeCKUl CMBICIT WUCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS W CAMHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYCCKYIO BEIMYHHY C JPYTUMH
BCJIUUYMHAMM;

ONMCHIBATh M3YUYCHHBIC TEIUIOBbIE CBOWCTBA TEI W TEIUIOBBIEC SIBJICHHS,
UCTIONB3Yyd (U3MUYECKUEe BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKAST YHEPIUsl XaOTUUYECKOrO JIBUKECHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIIOThI, BHYTPEHHsS JHEpPrus, padbora rasa,
KOd(pPUIIMEHT TMOJIe3HOTO JCHCTBHS TEIUIOBOTO JBWTATENs; IPU ONMUCAHUM
NPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICI HCIOJIB3YEMbIX BEIWMYHH, UX
0003HaYEHUsT U €AWHUIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GU3HYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIKCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOKMCTBA BELIECTBA U JIEKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DM3NUSCKUE BEIUYMHBI: DJICKTPUUYCCKUMA 3apsij,
AIEKTPUYECKOE TOJI€, HAMPSKEHHOCTD MOJIs, MOTEHIIMAN, PAa3HOCTh MOTECHIMAJIOB;
IpU OMNUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI MCHOJIb3yEMBbIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJIU3UPOBaTh (YU3WUYECKUE TPOIECCHl M SBICHHS, MCIONB3Ys (Pu3nUecKue
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMupHOro tsarorenus, I, Il u III 3akons HeroTOHa,
3aKOH COXPAHECHUSI MEXAHWYECKOM DJHEpPruu, 3aKOH COXPAaHCHUS HUMITYJIbCa,
MPUHIUIT CYNEPIO3ULNNA CWJI, NMPUHUWAN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUYECKYKD TEOPHUIO CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTrUU TEIJIOBOrO JABHXKEHHUS MOJIEKYJI C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJIMHAMHMKHU, 3aKOH COXPaHEHUS
BJIEKTPUYECKOTO 3apsifa, 3akoH KysnoHa, mpu 3TOM pa3inuyaTh CJIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHUHIIMIBI JIEUCTBHUsS MAaIllWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHS MX O€30MacCHOTO HCIIOIH30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJIHATh HKCIEPUMEHTHI IO MCCICAOBAHUIO (PU3UUECKUX SIBJICHUNA U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MpU 3TOM
dbopmyimpoBarh TpobieMy/3agady M = THIOTE3y Y4YeOHOro JKCICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 O0O0pYyJOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC MU3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpPAaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh  3aBUCUMOCTHM  MEXIY  (U3MYECKUMH  BEIUYMHAMHU  C
UCIIOJb30BaHUEM TMPSMBIX H3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
buKCHpOBaTh PE3yIbTATHl TMONTYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHH B
BUJIe TAOIUII ¥ TpapuKOB, TETaTh BEIBOIBI IO pE3yIbTaTaM UCCIICIOBAHNUS,

coOro1aTh MpaBmiia 0€30MacHOr0 TPy/Aa MPHU MPOBEICHUH WCCICIOBAHHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-MCCIEAOBATENBLCKOW M MPOEKTHON
JEATEeIbHOCTU C HUCIOJIb30BaHUEM H3MEPUTENIbHBIX YCTPONCTB M J1aOOPaTOPHOTO
000pyaOBaHuU4,

pemiarb pacu€THbIE 3aJa4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaliM3a YCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3UUYECKUE BEIUUYMHBI U (HOPMYJIBI,
HEOOXOJMMbIC JJisI €€ pelIeHus, MPOBOJUTH PACUEThl U OIEHHMBATh PEATBHOCTH
MOJIY4YE€HHOI'0 3HaYEHUsI PU3NUYECKON BEJIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BbICTPAUBATH JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHN C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIOJB30BaTh  MPU  PEIIEHMHM  y4EOHBIX  3a/Jad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIAN
Y TIPEJICTaBIICHUs Y4eOHON U HAYyYHO-TIOMYJISIPHON WH(MOPMAIUH, TOTYy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIala POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBICHEHUE MIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA I10 (1)1/131/11(6 B HOBCGI[HCBHOﬁ KHU3HH
JJIA obOecrieueHusT 0€30MacCHOCTH Inpu 06paHICHI/II/I C HpI/I60paMI/I H TCXHHUYCCKHUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUsSI 30POBbSI M COOJIIOJIEHUSI HOPM JKOJOTUYECKOTrO
MOBECHUS B OKPY KaIoIlel cpejie;

paboTaTh B TpYIIE C BHINOJHCHUEM pa3JIMYHBIX COIUMAIBHBIX pOJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO PACHpPEACNATh OOS3aHHOCTU U
IUTAHUPOBATDH JIEITEILHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIECKBATHO OIICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHKU H
TEXHOJIOTUHM, B MPAKTUYECKOU ACATEIBHOCTU JIFOJIEU, LEIOCTHOCTh U E€IUHCTBO
($u3nYECKO KapTUHBI MUDA,

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsii, Jy4d CBETa, TOUCUHbIH UCTOYHUK CBETA, siiepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU perieHUur (HU3NIECKUX
3aJ1ay;

pacmo3HaBaTh (PU3NYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HA OCHOBE
3aKOHOB DJICKTPOJIMHAMHUKHN M KBAHTOBOUM (PU3UKH: dJEKTPUYECKAs MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM W JBYDKYIIUHCS 3apsii, JIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE paCIpOCTPAHEHUE CBETA, OTPAXXEHUE, MPEIOMIICHUE,
uHTeppepeHius, audpakuuss U TOJApU3AIMS  CBETa, JTUCHEPCHUS CBETa,
dbotoanekTpudeckuii 3ghext (hoTod¢deKT), CBeTOBOE JaBlieHHE, BOZHUKHOBEHHE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HUCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

ONKUCBHIBATh M3YUYCHHBIE CBOWCTBA BEILIECTBA (AJIEKTPUUECKUE, MArHUTHBHIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHl), MCMOJIb3Ysl (U3UYECKUE BEITUYHMHBI:
AIIEKTPUUYECKUIN 3apsill, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHUAIOB, 3JEKTPOABMKYIIAs CuUja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuna JlopeHlla, WHIyKTHBHOCTH
KAaTyIIKW, HEPrusl 3JEKTPUYECKOTO M MAarHUTHOTO TMOJeH, MepuoJl M YacToTa
KojeOaHuii B KosieOaTeIbHOM KOHTYpe, 3apsij U CHJla TOoKa B IIpolecce
TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KOJIeOAaHWW, (OKYCHOE pACCTOSHHE W
ONTHYECKasi CHWJIa JIMH3BI, TIPH OMHCAHUU TMPABWIBHO TPAKTOBATh (DU3WUECKUI
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTUMU
BEJIMYMHAMU;



ONKCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS U TIPOLECCHI, HCIOIb3Ys
¢bu3nueckrue BEIMYMUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUS U UMITYJIbC (OTOHA, IEPUOJ MOIypaciaaa, YHEPTUs CBS3U
aTOMHBIX SI7IEp, TPU OINWCAHWM TIPABWIBHO TPAKTOBATh (U3MUECKUH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYCHUS W CAWHUIIBI, YKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMH BeJIMYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETMUNHBI,

aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECChl U SIBICHUS, UCTOJIb3Yysl (hU3NYECKUe
3aKOHBI W MPUHLUINBL 3aK0H OMa, 3aKOHBI MOCTIE0BATEIBLHOIO U MapalIeIbHOTO
COCIMHEHUs NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PACIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPETOMIICHUSI CBETa, ypaBHeHHEe ODWHIITeWHa nis poroaddekra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs] MAacCCOBOTO 4MCIIA, MOCTYJaThl bopa,
3aKOH PAaIMOAKTHBHOTO pacmajia, IpHu 3TOM Pa3indaTh CIOBECHYIO ()OPMYITHUPOBKY
3aKOHAa, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUSA (TpaHMIbl, O0OJACTH)
PUMEHUMOCTH;

OMPENEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIsl MPOBOIHUKA
C TOKOM, cujibl Amnepa u cuiibl Jlopenua;

CTPOUTh W ONKCHIBATh HM300paKEHUE, CO3/1aBACMOE ILIOCKAM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIEPUMEHTHl IO HCCIEIOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUMN: MPU ITOM
dbopmynupoBarh mpobieMy/3agadyy M TUIOTE3y Y4YEOHOro JKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJI0KEHHOTO OO0OpYyJOBaHWS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEpEHUsl (PU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJIb30BAaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHUM;

MCCJIEI0BATh 3aBUCUMOCTH (PM3MYECKUX BEJIMUMH C UCTIOJIH30BAHUEM TIPSIMBIX
WU3MEPCHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIHTATHI
MOJIYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOmUIl U TpaduKoB,
JIeNaTh BBIBOJIBI 11O PE3YJIbTaTaM MCCIIEOBAHUS;

co0JroaTh MpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHN HUCCIICIOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIICIOBATEIBCKOH W MPOCKTHOM
JESTETPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1a0OPATOPHOTO
000py0BaHUS,

pemiarb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a1a4u



BbIOMpaTh (PU3UUECKYIO MOJCIIb, BBIACIATh (PU3NYCCKUEC BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIC ISl €€ pEIICHHs, MPOBOIUTH PacuéThl W OICHHBATh PEATbHOCTDH
MOJIyYEHHOr0 3HaYCHUs (PU3HUCCKON BEIIMUUHBL;

pelaTh KaueCTBEHHBIC 3aa9i: BBICTPAUBATH JIOTHYECKHA HEIIPOTUBOPCUUBYIO

IETIOYKY PAaCCYXJICHHUH C OIMOpPONM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIICHHH  yd4eOHbIX  3aJad  COBPCMCHHBIC
HHGOPMAIMOHHBIC TEXHOJOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHHKS, HHTCPIIPETAIINH
U MPEACTaBICHUS YUCOHON U HAYYHO-TIOMYJISPHOM HH(OPMALIUH, TOJIYYCHHON U3

pa3IMYHbIX UCTOYHUKOB, KPUTHYCCKU aHAJIM3UPOBATH MTOJIy4aeMyI0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIIWH, NPHOOPOB W TEXHUYECKHX
YCTPOMCTB, Pa3jIuvaTh YCIOBHS MX 0€30I1aCHOTO UCIIOJIb30BAHUS B TOBCEIHCBHOM

JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUMUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCIIOJI30BAaTh TEOPETHUYECKUE 3HAHWA 1O (DU3UKE B TOBCEIHEBHOM KU3HH
JUTst o0ecriedeHusi 6€30MacHOCTH NP O0palleHnH ¢ MPUOOpaMHu M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUsSI 3[I0POBbSI U COOJIIOICHHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B Tpynmne C BBIIIOJIHEHUEM PAa3JIUYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATh paldOTy TPYIIbl, PalUOHAIBLHO paCHpeneisTh OO0A3aHHOCTU W
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATH
BKJIAJl KQXJ0r0 U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTPUBAEMON TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmyecTBo yacoB DJIEKTPOHHBIE JeATeJILHOCTD
Ne HaumeHoBaHue pa3iesioB u (undposbie) YYHUTEIA €
Konrpoasbnsie | IlpakTuyeckue
n/n TeM NPOrPpaMMblI Bceero oOpa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypcbl MPOrpamMMbl
BOCIIMTAHMS
Paznen 1. DPUSUKA U METOJbI HAYYHOI'O ITIO3HAHUA
YcranaBnuBath
11 ®u3nKa U METOABI HAYYHOI'O 5 0 0 Bu6muorexa IIOK verananmars,
O3HAHUA https://m.edso0.ru/7f41bf72 | orHomenns mexxy
YUUTEIIEM U
00y4aroImuMucs,
Hroro 1o pasaeiny 2 CIOCOOCTBYIOIIUX
IIO3UTUBHOMY
Pasznen 2. MEXAHUKA ig;{l{gg;ﬁ*;m
Bubnuoreka HOK TpeOOBaHUH U IPOCHO
2.1 Kunemaruka 5 0 0 YUHTENS.
https://m.edsoo.ru/7f41bf72 | ToGyxnars
00y4YaroIIUXCst
o) i 7 0 0 bu6mmoreka [JOK COBITI0aTh Ha YpOKe
. HHAMHKA 6
https://m.edsoo.ru/7f41bf72 ﬁogizgﬁﬂ?;z:;f; "
53 3aKOHbBI COXpPaHEHUS B 6 | | Bu6uorexa [JOK ?yﬁqﬁizﬁzig)clzapwmn
. MEXaHUKE https://m.edsoo.ru/7f41bf72 EBEPCTH"KW" )
O0YyYarOUIUMHUCH ).
ITonnepxuBath B
Hroro no pazaeny 18 JIETCKOM KOJUIEKTHBE
JIETIOBYIO,
6
Pa3zen 3. MOJIEKYJISIPHASI ®U3HKA U TEPMOJMHAMUKA arwoohepy.
31 OCHOBBI MOJIEKYJIIPHO- 9 0 { Bu6morexa [{OK Bcggf;‘:;emy}o
' KUHETUYECKON TEOPHH https://m.edsoo.ru/7f41bf72 iiiﬁ%ﬁi};ﬁiﬁ;
Bu6nuoreka [JOK ereit
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 0 TIOJI0BO3PACTHBIX H
POA https://m.edsoo.ru/7f41bf72 | HHAMBHAYyIbHEIX
0COOCHHOCTEH.
AFpGFaTHHC COCTOsAHUA IpuBnexaTh BHUMaHUE
3.3 16)) 5 0 0 bubmuorexa [JOK 0ByuaomuXCs K
. BEIIEeCTBa. Wa30BbIC LEHHOCTHOMY aCIIeKTY
- https://m.edsoo.ru/7f41bf72 |  usyuacmmix ma ypoxe
MepexXO0abl




Hroro no pazneny

24

Pa3nea 4. JIEKTPOJANHAMUKA

bubmuoreka [JOK
* IeKTpOCTATII 10 https://m.edsoo.ru/7f41bf72
[TocTOAHHBIN IIEKTPUUECKUI
47 TOK. TOKHU B pa3IM4HbIX 12 bubmmoreka [IOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro o pasaeny 22
PesepBHOE BpeMmst 2
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOTPAMME

SIBIICHUH, TIOHATHUH,
[IPHEMOB.
AHanu3upoBaTh
peaabHOe COCTOSHUE
Jiel1 B y4eOHOM Kitacce/
rpyIe.

Iobyxnatp
00yJarOIIUXCst
coOMI0/IaTh HA YpOKe
MIPUHLUIIEL y4eOHOU
JUCIUIIIAHEL K
CaMOOPraHU3ALUH.
3anmmars
JIOCTOMHCTBO U
HHTEPECHI
o0yJaromuxcs,
IIOMOTaTh JETSIM,
OKa3aBIINMCS B
KOH(JIMKTHOH
CHUTYaLHH W/HIH
HEOJIAaroNMpHUsATHBIX
YCIIOBUSIX.




11 KJTACC

Koau4yecTBo yacos JIEKTPOHHBIE JleATeJIbHOCTD

Ne HanmenoBanue pa3aeioB u (uu¢posbIe) YYHUTEIA C

Kontpoasnbie | IlpakTudeckue
n/n TEM IPOrPaMMBI Bceero o0pa3oBaTejibHbIE y4eToM
padoThI padoThbI
pecypcsl NporpaMMbl
BOCIIUTAHUS
Paznea 1. JIEKTPOJINMHAMMUKA
MarauTHog€ II0JI€. Bbubnmoreka LIOK Ycranapnmisath
1.1 11 1 3 J0BEPHUTENbHbIC
DneKTpoMarHuTHast UHAYKIUs https://m.edsoo.ru/7f41c97¢c |  orHomenus Mexay
y4uTEIEM U
00y4aromuMHucs,

Hroro no pazaeny 11 crocoGeTByromIX
TIO3UTHBHOMY

Pa3nea 2. KOJIEBAHUSI 1 BOJIHBI BOCHPHATHO
00y4aIOMUMHUCS

MexaandyeckKue BubmuoTexa HOK TpeOOoBaHUii 1 MPOCKO
2.1 9 0 1 y4uTeINs.
' QJICKTPOMArHUTHBIC KoJieOaHus https://m.edsoo.ru/7f41¢97¢ oGy Kxath
00yYaroIIUXCst
Mexanunueckue u Bu6murorexa LIOK co6umiozaTh Ha ypoke
2.2 5 1 0 OOIIENPHHSTHIE HOPMBI
3JIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97¢ |  nosenenus, npasuna
0OIIEHHUS CO CTapUINMKU
bubnumoreka [IOK (yamTessmm) u
2.3 OnTuka 10 0 3 H CBEPCTHHKAMH
https://m.edsoo.ru/7f41c97¢c |  (obyuatommmucs).
ToanepxuBate B

I/ITOFO o pa3 I[eﬂy 24 JIETCKOM KOJIJIEKTUBE
JEJIOBYIO,

v NPYKETFOOHY IO

Paznen 3. OCHOBBI CIIEIIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH arMocdepy.

- Crpours
31 OcHoBbl CCHMAJIBHOU TECOPHUHN 4 1 0 bubnunoreka HOK BOCIUTATENBHYIO
' OTHOCHUTECIIBHOCTHN . ACSATENLHOCTD C YUETOM
https://m.edsoo.ru/7f41c97¢c S————
neTei,

Hroro 1o pasacity 4 M0JI0BO3PACTHBIX U
HUHOWUBULYAIBbHBIX
0COOCHHOCTEH.

Pa3znen 4. KBAHTOBASI ®U3UKA S —

Oy4aroIuxcs K
. bubmmoreka [IOK °
4.1 OneMeHTHI KBAaHTOBOW ONTHKH 6 0 0 H LICHHOCTHOMY aCIeKTy
https://m.edsoo.ru/7f41c97¢c | msyuaeMbIx Ha ypoke
SIBJICHUM, IIOHATHH,
4.2 Ctpoenue atoma 4 0 0 bubmmorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE S1p0

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DneMEeHThI aCTPOHOMUH U ; . Bu6mrorexa LIOK
' acTpoQu3MKH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7
Paznen 6. OBGOBLIAIOIIEE IOBTOPEHUE
Bbubnuoreka [JOK
1 4
6 Obobuiaroee nosToperHe 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 63 4

[NPOTPAMME

[IPHEMOB.
AHaIM3MpoBaTh
peaabHOe COCTOSHHE
nen B yueOHOM Kiacce/
rpymie.

IoGyxnath
00y4aroIuxcst
co0II01aTh Ha YpOKe
NPHHIHUIEI Y4eOHOM
JMCUUIUIAHBL 1
CaMOOpraHU3aLH.
3amumars
JIOCTOUHCTBO U
HHTEPECHI
00yJaroIuXcs,
[IOMOTath JETSIM,
OKa3aBLINMCS B
KOH(IMKTHOMH
CHTYaLHH W/HIH
HEOJIaroNMpHUsATHBIX
YCIOBHSIX.







INIOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbBbIE

Ne Hara undgposbie

Tema ypoka Kontpoasnbie | IlpakTtuuyeckue
n/n Bcero u3yyeHusi | oOpas3oBaTesibHbIE

padoTbl padoTbI
pecypchl

®u3nka — HayKa 0 IPHUPOJE.

1 Hayunsie MeTO1b1 TO3HAHMS 1 0 0 Bubmzorexa LIOK
OKpY’KaIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo pusuku B

) (dbopMUPOBaHUN COBPEMEHHOM | 0 0 bubnuoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU JEATEIbHOCTH JIIOIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 0 0 bubmuoreka [JOK
nemxenus. [lepemenienre, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE pSMOIMHENHOE | 0 0 Bu6nmorexa [TOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

s PaBHOyCKOpEeHHOE { 0 0 bubnnorexa [JOK
MPSMOJIMHEMTHOE JIBUKECHHE https://m.edsoo.ru/ff0c372¢

6 CBobosHoe najienue. Y cKopeHue . 0 0 Bu6mmorexa [{OK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE ABUXKEHUE. Eub OK

7 JBrm>keHre MaTepraibHON TOUKH IO 1 0 0 nommoreka L
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 [Ipuniun oTHOCUTENBHOCTH [ anumes. 1 0 0 bubnmoreka [JOK




I/IHepHI/IaJ'IBHI)Ie CHUCTEMBI OTCYETA.

[Iepssiii 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

9 CyIEpIO3HIMK CHl. Bropoii 3akon bubmorexa LHOK
Hprorona s MaTepHaJ’IBHOﬁ https://m.edsoo.ru/ffOc3b68
TOYKHU

10 Tperuii 3akoH HerotoHa Bu6nmorexa [{OK
AJTSE MAaTCPUAIBHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TaroreHus. Cuna B OK

11 TsoxecTu. [lepBast kocmMuueckas nonnotexa Il
CKOPOCT https://m.edsoo.ru/ff0c3d00

1 Cua ynpyroctu. 3akoH ['yka. Bec Bub6mnoreka LIOK
Tcina https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment tpenus. Eu6 OK

13 Cuna conpoTHBIIEHUS NP IBUKEHUU nbnnotexa 11
Tena B SKHAKOCTH HITH ra3e https://m.edsoo.ru/ff0c3{76
[ToctynarenbHoe U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnnorexa [JOK
MowmeHT cuisl. [1ne4o cumsl. https://m.edsoo.ru/ff0c41a6
VYcnosus
paBHOBECHS TBEPIOIO TeJIa
HNMnynbec MaTepuanbHOM TOYKH,

CHCTEMBI MaTepHAIIbHBIX TOUYEK. Bu6muorexa [JOK

15
Nmmynbe cunbl. 3aKOH COXpaHeHUs https://m.edsoo.ru/f0c43d6
uMITysbca. PeakTuBHOE NBM)KEHUE
PabGora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast s3HEprusi MaTepralbHOM bubnumorexa [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUU

17 [ToreHunaneHas sHEprUs. bubnnorexa [JOK




[TorenmanpHas 3HEprust

yopyro aeGopMupoBaHHOM

Py KUHBI.

[MoTennmanyHas SHEPrHsl TEIa BOIU3U

IMOBEPXHOCTHU SemMin

https://m.edsoo.ru/ff0c461a

18

[loTeHunanbHbIE U HEMOTEHIMAIBHBIE
cuiibl. CBA3b paboThI
HENOTEHIUAIbHBIX CUJ C U3MEHEHHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

Jlaboparopnas paboTa
«HccnenoBanue cBsizu pabOTHI CHITBI C
U3MEHEHHEM MEXaHUYECKON SHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3HHOBOTO KI'yTa

20

KoHnTponbHas paboTta 1mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUs B MEXAHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH. bpOyHOBCKOE
newkenue. uddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep IBUKECHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. KonnuectBo

BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ nsmepenue. lllkana remmneparyp




Ienscus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25
ypaBaeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTtypa Kak
Mepa CpelHEeH KUHETHYECKON Bu6miorexa IIOK

26
SHEpIiH ABIKCHHIA MOJICKY L. https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-

Knaneiipona

27 3akoH JlanbToHa. I'a30BEIC 3aKOHBI
JlaGopaTtopHnas pabota
«VccnenoBanue 3aBUCUMOCTH MEXIY

28 napamMeTpamM COCTOSTHUS
Pa3peKEHHOTO Ta3a»

20 H3omporecchl B I€aIbHOM Ia3e U Ux Bu6morexa [{OK
rpaduueckoe npeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 cnoco6bl e€ n3meHenust. Konmuectro bubnmoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOTO UJEATIEHOTO
rasa

31 Bunsl Temonepenauu bubmorexa LHOK

P https://m.edsoo.ru/ff0c5¢36
YV nenbpHas TEI0EMKOCTh
32 BenlecTBa. KoanuecTBo TEIIOTEI buGnnorexa [IOK
' https://m.edsoo.ru/ff0c5¢36
npu
Teronepenaye. AanadbaTHslid mpolecc

13 [TepBsIii 3aKOH TEPMOJUHAMUKHU U €TO Bubmmoreka LIOK
HPAUMEHCHUE K N30IIpoLECCaM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs nporieccoB B bubnuorexa [JOK




npupojae. Bropoii 3akoH

TCPMOANHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicreus u KII/ TernmoBoi

bubmuoreka [JOK

35
MalInHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
DKosornyeckue mpoodIeMbl
37 TEIUIODHEPTeTUKHI
18 Ob6o06maromuit ypok «MomnekynspHas BuGmuorexa IJOK
¢usuxa. OCHOBBI TEPMOJMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabota o teme Eub OK
39 «MonexynsipHas ¢puznka. OCHOBBI nbmaorexa 1
TEPMOIMHAMAKI https://m.edsoo.ru/ff0c6a50
40 [TapoobOpazoBaHue 1 KOHIEHCALUS. Bu6morexa LIOK
Vicnapenue 1 kurieHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHTETIbHAS
41 0 . bu6mmoreka [JOK
BJIQXKHOCTH BO3ayxa. HackimeHHbIN hitps://m.cdsoo.ru/fi0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
47 amop(HBIC TeTa. AHU30TPOIHUS bubnnorexa [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c6510
kpucTayibl. CoBpeMEHHbIE MaTepHaIb
[InaBnenue u KpUCTATIH3AIMS.
43 VY enpHas TEIUIOTA TUIABICHUSL. But6mmoreka [IOK
Cyb6numanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 v 0
paBHeHHe TCIDIOROTO hajitica https://m.edsoo.ru/ff0c6820
45 DnexTpu3aus Tel. DNeKTPUIecKuit Bubmmoreka LIOK

3apsa. J(Ba BUIA 3IIEKTPUUYECKHUX

https://m.edsoo.ru/ffO0c6bcc




3apsiioB

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U

bubmuoreka [JOK

46 MOJyIPOBOJIHUKU. 3aKOH COXpaHEHUS
2JIEKTPHYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
Bzaumopeiictue 3apsa10B. 3aKOH
47 Kynona. ToyeuHsblit bu6morexa LHOK
SIeKTPHUYECKHUH 3apsiy https://m.edsoo.ru/ff0c6ced
Hanpsoxénnocts
43 anekTpudeckoro nois. [punnun bubnmoreka [JOK
CYIIEPIIO3ULIAN IJIEKTPUIECKUX https://m.edsoo.ru/ff0c6df2
noneu. JInnun
HanpsKEHHOCTH
PaGora cuit 3eKTpocTaTuuecKoro BuG OK
49 nons. Ilorennman. Pa3zHocTs nomoreka Ll
TOTCHIIHANOB https://m.edsoo.ru/ff0c6100
[IpoBOAHMKY U AUBIIEKTPUKHU B
bubmmoreka [JOK
50 3JIEKTPOCTATHUECKOM TIOJIE. httos://m.ed 1 WECTO18
ps://m.edsoo. c
JusnexTpuyeckas IPOHULIAEMOCTb
bubmuoreka [JOK
51 OnekrpoéMkocTb. KoHeHcaro
P A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
5 KOH/IEHCATOpa. DHEPrHsl 3apsHKEHHOTO bubnuorexa TIOK
KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
JlaGopaTtopnas pabota M3mepenue
33 3JEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMUPOBAIBLHOTO

anmnapara, CTpyHMHOT0 IIpUHTEDA.
DnexTpocTaTHUecKast 3alluTa.




3a3eMIIeHHE HIIEKTPOTPHOOPOB

55

DNEKTPUUECKUH TOK, YCIOBHUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa Lenu

56

IMTocnenoBaresabHOE, MapajlieIbHOE,
CMEIIaHHOE COCTUHEHHE
npoBoaHUKOB. JlaboparopHas paboTa
«HSY'—IGHI/IG CMCIIAaHHOI'O COCANMHCHUA
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabota u MOIITHOCTB 3JICKTPUUCCKOTO

ToKa. 3akoH Jlxoynsa-Jlenma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJis MOJTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u

€TI0 BHYTPCHHCT'O COIIPOTHUBJICHUS

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

59

DNEeKTPOHHAs IPOBOAUMOCTh TBEPBIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI MCETAJIJIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTh

60

DJEeKTpUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
IIY4YKOB

61

[MonmynpoBoaHUKH, UX COOCTBEHHAs H
npuMecHas npoBoAUMOCTh. CBoiicTBa
p—n-nepexoxa. [loaynpoBogHUKOBEIE
npruOOpPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKUN TOK B pacTBOPax U
pacIiaBax 3JIEKTPOJIUTOB.

bubmuoreka [JOK

62 DIEKTPOTUTHYECKAS JUCCOIHAIIHS. ! https://m.edsoo.ru/ff0c82ba
DIIEKTPOTHN3
DIIEKTPUUYECKHUM TOK B raszax.

63 CaMOCTOSITENTbHBIN U ) bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpudecKue mpudopsl U

64 YCTPOWCTBA U UX NPAKTUYECKOE ) bubnuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKu https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o6marmui ypok ) bubnnorexa [JOK
«DIEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme

66 «Qnextpocraruka. [TocTosHHBIH 1 bubnuoreka [IOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBHbIil ypok. KonTponbHas Bu6mmorexa [{OK

67 paboTa 1o TemMe DNeKTPOAUHAMUKA I https://m.edsoo.ru/ff0c8c56
PesepBHbIil ypok. O6o0IIaromumii ypok Bu6mnorexa LIOK

68 mo remam 10 xacca ! https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KJTACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoka Bcero Koutpoaburpie | Ipaxruyeckue i[:;:EHI/Iﬂ ::g;)l:ll;?)l:;fenbnme
padoThI padoThbI pecypest
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieicTBUE. MarHUTHOE TOJIE. 1 0 0 bubmuorexa [JOK
Bextop MarHuTHOM MHAYKUWH. JIMHIK https://m.edsoo.ru/ff0c9778
MarHuTHOM UHIYKIIMU
MaruutHo€ noJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bubnmoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3ydyeHue | 0 . Bub6mmoreka LIOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM) hitps://m.edsoo.ru/f0c98 fe
JleificTBME MarHuTHOTO MOJIS Ha
IIPOBOAHUK ¢ TOKOM. Cuita Amnepa.

4 Jlaboparopnas pabota 1 0 1 bubnumoreka [IOK
«UccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MarHUTHOTO MOJIS Ha

5 JBIKYIIYHOCS 3apsHKEHHYIO YaCTULLY. 1 0 0 bubanorexa [JOK
Cuna Jlopenria. PaboTa cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas uHAyKus. [loTok

6 BEKTOpa MarHuTHOM uHaykuu. 3/C 1 0 0

MHIYKUWAU. 3aKOH 3JIEKTPOMAarHUTHOM




nHaykuun Papanes

Jlaboparopnas pabota
«HUccnenoBanue SBiIeHusa
AIIEKTPOMArHUTHOW MHYKIIUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTS. SIBIICHUE
camonHaykuuu. 9J1C caMOMHAYKLINN.
OHeprus MarHUTHOT'O TI0JIS1 KaTyIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

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

TexHuueckue ycTporucTBa U X
IIPUMEHEHUE: IIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTBI, DJIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIHUOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
I10JIC. BHGKTpOMaFHI/ITHaﬂ I/IHI[yKI_[I/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora o Teme
«MaramTHoe ITI0JI€.

DJIeKTpOMarHuTHasI UHIYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKIE
KoyieOanus. ['apMOHHYECKHE
KoneOaHus. YpaBHEHUE
TapMOHUYECKHNX KOoeOaHuH.
IIpeBpamienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTU
nepuoja MajbIxX KoJleOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACCBI I'py3a»

14

Koneb6arenbupiii KOHTYp. CBOOOTHBIC

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820




AJIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KOJIebaTeIbHOM KOHTYPE.
AHaJorus MeXIy MEXaHHUeCKUMHU U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTHHU B HJICATHHOM
K0JIeOAaTeIbHOM KOHTYPE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasienue o 3aTyxaromux
KosieOaHusAX. BbIHy X 1eHHbIE
MexaHu4deckue kojedanus. PezoHaHc.
BbIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE
KoJsieOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblil Tok. CHHYCOUJAIbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
NIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JENCTBYIOIEE 3HAYECHHUE CUJIBI TOKA
"

HaNpPsUKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBoacTso,
nepejraya v norpedyeHne
AIIEKTPUYECKON IHEPTUU

19

Y CTpolCcTBO M MPAKTHUECKOE
MIPUMEHEHHUE AJIEKTPUUECKOT0 3BOHKA,
re’epaTopa nepeMeHHOro TOKa,
JIMHHM JIeKTponepeaad

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTHH B TOBCEAHEBHON
KU3HU




MexaHndecKne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocTtb

Bbu6nuoreka [JOK

21 pacIpoOCTPaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHbie U IPOJOJIbHBIE BOJHBI
3Byk. CKkopocTb 3ByKa. [ poMKOCTh Bu6mrorexa LIOK

22 3ByKa. Boicora Tona. TemOp 3ByKka hitps://m.edsoo.ru/fl0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 CBOICTBa U CKOPOCTb. brbmorexa [IOK
IIkana >1eKTPOMArHHTHBIX https://m.edsoo.ru/ff0ccfe)
BOJIH
[IpuHIUIIBI paguOCBS3U U

24 TeneBueHus. Pa3Butue cpeacts
cBs3U. Paguonokanus
KonTponbhas pabota «Konebanus u Bu6nuorexa LIOK

25 BOJIHBI https://m.edsoo.ru/ff0cc618
[IpsiMmonuHetHOE pacipocTpaHEeHUe

26 CBETa B OJHOPOJHOM Cpele. bubanorexka [HOK
ToueuHslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OrtpaxkeHue cBeTa. 3aKOHBI

27 orpakeHus csera. [TocTtpoeHue Bu6morexa [HOK
M300pakeHNnil B TIIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
IIpenomiuenue ceera. IlonHoe

73 BHYTpeHHee oTpaxeHnue. [IpenenpHblil bubnmoreka [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUs

20 Jlaboparopnas pabota «3mepenue Bubmmoreka LIOK
MMOKa3aTeyid MPECJIOMIICHUA CTCKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [TocTpoenune n3o0pakeHuit B bubmuoreka [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.

VBenuuenue JIUH3bI

https://m.edsoo.ru/ff0cddle

JlaGoparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceera. Cl0XKHBIN COCTaB

1 6ernoro csera. LIer. JlaboparopHas
pabota «Habmonenue nucrnepcun
CBETa»

13 Hnrepdepennus caeta. Judpaxius Bu6nuoreka [JOK
cgeta. JludpakiuonHas pemerka https://m.edsoo.ru/ff0ced22

34 [Toiepe4HOCTH CBETOBBIX BOJH. Bub6mmoreka LIOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
Onruueckue mpuOOpHl U YCTPOMCTBA U

35 YCIIOBHSI X 0€30MacHOT0 IPUMEHEHHUS
I'panu1bl IPUMEHUMOCTH

36 KJIACCUICCKOM MEXaHUKH. bubmuoreka [JOK
[ToctynaTel cnennaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3aMeIeHHe BPEMEHH U COKpAILCHHE Bubmmoreka [IOK
JUTHHBI https://m.edsoo.ru/ff0cfa42
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON BuG OK

38 yacTuiibl. CBSI3b MacChl ¢ SHEPTUEH U ubmaorexa L1
HMITYJIbCOM. DHEPIHUs OKOS https://m.edsoo.ru/ff0cfc68
Konrtponbnas padora «OnTHka.

39 OCHOBBI CIIEIHATBHON TEOPUH Bu6morexa [OK

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ff0cf610




®otonbl. Dopmyna [Inanka. JHeprus

bu6mmorexa [IOK

40
¥ UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE
41 doroaddexra. OnpiTer A. T Bu6mnuorexa LIOK
CroseroBa https://m.edsoo.ru/ff0cffc4
3akoHsI poTorPpdekTa.
42 N aBHeH(er Qﬁ?ﬁneﬁﬂa IS Bubmiorexa LIOK
p a https://m.edsoo.ru/ff0d015¢
dororddexra.
«Kpacnas rpanunma» gortorddexra
Jasnenue cBeta. OnbiTel [1. H.
43 JleOeneBa. XuMu4eckoe IeiiCTBUE bubnunoreka IIOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTponucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTosmeMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO
45 Pemenne 3a1a4 1o reme «JI€MEHTBI Bu6anoreka LIOK
KBAHTOBOH OTITHKI» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OmBITE 6 OK
46 Pesepdopaa o paccessHUIO 0-94aCTHII. uobamorexa I
[LnaHeTapHasi MOZEIb aTOMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
W3ny4yenue u noriomeHue GOToHOB
48 [IPH TIEPEXOJIE aATOMAa C OJHOI'0 YPOBHS bubmorexa IIOK
P pEXoa . g P https://m.edsoo.ru/ff0dOafa
SHEpPruM Ha Apyroi. Buabl ciekTpoB
BomnHoBrle cBoiicTBa yacTuil. BoiaHEI
49 ne Bpoitns. KopryckynspHo- Bubimorexa IIOK

BOJIHOBOM yanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC N3JTYUYCHUC

50

OTKpBITHE PAAHOAKTUBHOCTH. OTBITHI
Pesepdopna mo onpexnenennio cocrapa
PaaMOaKTHBHOTO M3ITyYeHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmma-
u3lly4eHus. BiausHue
PaZIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

52

OTKpBpITHE IPOTOHA U HEMUTPOHA.
W3otombl. Anba-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacnan. ['aMma-uznydyeHue

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

53

OHeprusi CBSI3U HyKJIOHOB B sIJIpe.
S nepHble peakuuu. A nepHbii
peakrtop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHYECKUE
ACIIEKTHI IIEPHOMN SHEPIETUKU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeToIbl HAOIOICHUS U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrisiit cron «®yHaaMeHTaabHbIe
B3auMoOJicUcTBUS. ENUHCTBO
¢buznyecKoil KapTUHBI MUPa»

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

55

Bun 3sé3nnoro neda. Co3se3nus,
SPKHE 3BE3/bl, IUTAHETHI, UX BUAMMOE
nemkenne. ConHeyHas CHCTEMA

56

Comnure. ConHeuHas akTUBHOCTb.
HcTtounuk sHeprun ConmHIa U

3BE3




57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IbI IIIaBHOU
nocnea0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 38&31. COBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOKIACHUHI
51

spostrorini CoJitHIIA U 3BE3]

58

Mineunsiit [1yTe — Hamma ["anakTuka.
ITono>xenne u npuxenue ConHua B
lNanaktuke. 'anaktuku. YEpHBIE ABIPBI
B SIJpax rajakTHK

59

Bcenennas. Pa3zberanue ramakTuk.
Teopust bosbiioro B3peiBa.
PennkroBoe usnyudeHue.

MeraranakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUUT

61

Konrtponsnas pabora « DeMeHTHI
ACTPOHOMHUHU U aCTPOPHUIUKI»

62

O06o6mmaromuii ypok. Pons ¢pusnku
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIMATbHOM 1
ATHYECKOH cdepax NesaTeTbHOCTH
YyeJioBeKa

63

O6o6marmuit ypok. Pons u Mmecto
(U3HUKN U aCTPOHOMMH B
COBPEMEHHOM HayyHOU KapTUHE MUpa

64

O6o6maromuit ypok. Poib
¢dusmueckoit Teopun B HopMHpOBaHUH
npeCcTaBIeHUN 0 PU3NIECKOI
KapTUHE MHpa




O06o6maromuii ypok. Mecto
($U3UIECKO KapTHHBI MUpa B 001IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJIE
PesepBHbli ypok. MarautHoe mnoie.
66 DJIEKTpOMAarHuTHask MHIYKIUS 1
Pe3epBHblii ypok. OnTuka. OCHOBBI
67 CIIEIIMATIbHON TEOPUU 1
OTHOCHUTEIILHOCTH
Pesepnblii ypok. KBantoBas ¢pusuka.
68 DJIeMEHThI aCTPOHOMUH U 1 Bu6morexa [OK
acTpohU3NKH https://m.edsoo.ru/ff0d 1784
OBUIEE KOJIMYECTBO YACOB I10 P

[NPOTPAMME




MPOBEPSAEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Kona IIpoBepsieMble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI 0CHOBHOI1 00pa30BaTe/IbHO MPOrPaMMBbI CpeaHero oo1ero 00pa3oBaHusi
NpoBepPseMOro
pe3yJjbTara

10.1 JeMoHCTpupoBaTh Ha NpuUMepax poiib U MecTo (U3MKU B (OPMHUPOBAHUM COBPEMEHHOH Hay4-HOW KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOH J1eA-T€IbHOCTH JIOACH

10.2 Y4uTbIBaTh TpPAHHULBl MPUMEHEHHUS HW3YYEeHHBIX (U3MUYECKUX MoOJeNeidl: MaTepuanbHas TOYKa, WHEpUUalbHAas CUCTeMa OTCYETa,
a0CONIFOTHO TBEPOE TeNo, WCalbHBIN Ta3; MOJCIU CTPOCHHUS Ta30B, KUAKOCTEH U TBEPIBIX Tell, TOUCU-HBIN DICKTPUYCCKUMA 3apsy —
NIPU peIIeHUN PU3UICCKUX 3a1a4

10.3 Pacmo3naBats (pu3mUecKue SBICHUS (IIPOIEC-Chl) U OOBSCHATH X HAa OCHOBE 3aKOHOB MEXa-HHUKH, MOJCKYISIPHO-KHHETUIECKOH TEOPHU
CTPOCHUSI BEIIECTBA WM DJICKTPOJMHAMUKH: PaBHOMEPHOE W PAaBHOYCKOPCHHOE NPSMONH-HEHHOE NBIDKCHHE, CBOOOIHOE MAJCHHE Tell,
IBIDKEHHE TI0 OKPYKHOCTH, HHEPIIHSL, B3a-UMOJICHCTBHUE Tell; Au(Py3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX TET,
U3MEHeHHe o0bEéMa Ten TMpu HarpeBaHUd (OXJIAXKACHWHW), TEIUIOBOE paBHOBECHE, HCIape-HHUEe, KOHJAEHCAlMs, IIJIaBJICHUE,
KpUucTajuin3a-uus, KUICHUEC, BIaXKHOCTh BO3yXa, MMOBBIMIC-HUE AaBJICHUA I'a3a IIPU €ro HAarp€BaHNWU B 3a-KPBITOM COCYIC, CBA3b MCKIY
IapaMeTpaMu COCTOSIHUS ra3za B U30IIpoLeccax; JIEKTPU3aLus Tell, B3aUMOACHCTBUE 3aps 0B

10.4 OnuceBaTh MEXaHUIECKOE IIBIDKCHHE, HCIIONB-3ys (PU3UUECKUE BEIMYMHBI: KOOPAWHATA, MyTh, IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,

Macca Te€-ja, Cujia, UMIIYJIbC TEJIa, KWHCTUYCCKas SOHEPIus, IMMOTCHIINAJIbHasA DHEPT U, MCXaHNICCKasd pa60Ta, MCEXaHUYCCKasAd MOINHOCTD,
Ipu ONHMCaHHUKU IIpa-BHUJIIBHO TPAKTOBATb (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI HC-TIOJIB3YEMBIX BCJIHMYUH, HUX 0003HAUYCHUS H C€AU-HUIlbl, HAaXOJIWUTb

(hopMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUYMHY C JPYTUMHU BETHYMHAMHU




10.5

OnuceIBaTh N3Yy4YCHHBIC TCIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIE SABJICHUSA, UCIIOJIB3Y q)I/I3I/I"ICCKI/Ie BCIIMYUHBI: TaBJICHUE ra3a, TEMIICparypa,
CpCa-HAA KMHCTUYCCKAsA SHCPTHUA XaOTUYCCKOI'0 ABMIKCHUA MOJICKYJI, CPEAHCKBAAPATHYIHASA CKO-POCTH MOJICKYJI, KOJIMYECTBO TCIIJIOTHI,
BHYTPCHHAA DHCPIUs, pa60Ta rasa, KOB(I)(I)I/IL[I/ICHT MOJIC3HOI'0 JIEHCTBUS TEILIOBOIO ABUTATCIIA; TIPHU OIMMMCAHWU MPABUIJIBHO TPAKTOBATH
(1)1/1314‘16CKPII>1 CMBICJI UCIIOJIB3YEMBIX BCIIUYMH, UX 0003HAYCHUSA U CAWHUIBI, HAXOOUTb (1)OpMy'J'II>I, CBs3BIBAOIINE JAaHHYIO (1)PI3PI'—ICCKy10

BCIIMYMHY C IPYTUMHU BEJIMUYNHAM

10.6

OnuceIBaTh HN3YUCHHBIC JBJICKTPUYCCKUC CBOII-CTBa BCIICCTBA M JJICKTPUUCCKHUC SABJICHHUA (npoueccm), HCIIOJIb3YyA (bnanecxne
BCIIMYHHBI: 3J1€KTpH‘-IeCKPII71 3apsa, SJICKTPUUICCKOE II0JIC, HaHpﬂ)I(éHHOCTB IoJisi, MOTCHIKUAJ, pa3HOCTh MOTCHIMUAIOB, IIPH OIMMMCAHWUHN
IIpaBUJIbHO TPAaK-TOBATH (1)H3I/I‘l€CKHI71 CMBICJI HCIIOJIB3YEMbIX BCJIMYUH, HUX 0003HauCHUI U CAVHUIIBI; YKa3bl-BaTb (1)OpMy.HI)I,

CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I-‘IGCKy}O BCJIMYUHY C JPYT'UMH BECINYNHAMHU

10.7

aHAIN3UPOBATh (HU3MUECKUE MIPOLECCHI U AB-JICHUS, NCTIONB3YS (PU3NUECKHe 3aKOHBI M MPHHIIHIIBI: 3aKOH BCEMHPHOTO TATOTeHHs, I, Il 1
III 3akonsl HproTOHA, 3aKOH COXPAaHEHHWs MEXa-HUYECKOH SHEPruM, 3aKOH COXPAaHEHWs HMITYJb-Ca, IPUHLMII CYNEPIO3ULIUN CHIL,
IIPUHLUI PaBHOINPaBUsl MHEPLUAIBHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHMS BEILLECTBA, FA30BbIE 3aKOHBI,
CBSI3b CpeIHEH KMHETHYECKOM PHEPrHH TEIUIOBOTO ABHMXKECHUS MOJIEKYN ¢ aOCOJIOTHON TeMIepaTypoi, IEepBhIil 3aKOH TEPMOANHAMUKY;
3aKOH COXPAaHEHHUS JUIEKTPUYIECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pa3nuuaTh CIOBECHYIO (DOPMYIHPOBKY 3a-KOHA, €ro

MAaTE€MaTU4YCCKOEC BBIPAKECHUC U YCII0-BUA (I‘paHI/IHI)I, O6J'IaCTI/I) MMPUMCHHUMOCTH

10.8

OOBACHATL OCHOBHBIE TIPHUHIUIIBI JICUCTBHS Ma-IIuH, l'IpI/I60pOB H TCXHHYCCKHX YCTPOﬁCTB; pa3-Jan4yaTb YCIOBUA HUX 0€30I1acHOr0

HCIIOJIB30-BaHUsA B HOBCGHHGBHOﬁ KHU3HHU

10.9

BBINOAHATE 3KCMEPUMEHTHl 10 HUCCIEAOBAHUIO (DM3UYECKUX SIBIGHUH M MPOLECCOB C HCIONB-30BAHUEM IPSAMBIX M KOCBEHHBIX
U3MEpEeHU; mpu 3ToM (OpMYJIHpPOBaTh mpoOieMy (3aJady) U THIOTE3y Y4eOHOro SKCIIEpUMEHTa, coOMpaTh YCTaHOBKY U3

MPEAII0KEHHOTO 000PyI0BaHS, IPOBOIUTE OIBIT M (POPMYIHNPOBATH BHIBOIBI

10.10

OcCyIIecTBIATh NPSMBIE W KOCBEHHBIC M3Mepe-HUS (PU3WYECKUX BEIWYMH; NPH ATOM BHIOMPATh ONTHMANBHBINA CIIOCOO M3MEpEHUsS U

HCIIO0Jb-30BaTh U3BCCTHEIC MCTOAbI OLICHKHU HOFpCIH—HOCTeﬁ HBMCpCHI/Iﬁ




10.11

HccnenoBaTs 3aBUCHMOCTH MEXKAY (PU3NYEC-KMMHU BEIMIMHAMH C WCIIOJIB30BAaHHEM IPSIMBIX W3MEPEHHI; TPH 3TOM KOHCTPYHPOBATH
yCTa-HOBKY, (PMKCHPOBATH PE3yJIbTATHl OIYUYCHHOHN 3aBUCIMOCTH (PM3WIECKUX BEIUYHH B BHJE TaONHIl M TPaHKOB, IEIATh BEIBOJIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmromate mpaBmia O€30MacHOTO Tpyda MpH TPOBEACHHHM WCCICIOBaHMA B paMKax YYeOHOTO OKCIIEPHMEHTa, YUeOHO-

HCCIIEIOBATENILCKON U IIPOEKTHOM JICSITENBHOCTH C HCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U Tab0paTopHOTro 000py10BaHHS

10.13

PemaTte pacu€THBIC 3aa4H C SBHO 3aJaHHOW (PU3NYIECKOM MOJENBIO, UCTIONB3YsI (PH3MUECKUE 3aKOHBI U MIPUHIMIIEI;, HA OCHOBE aHAJIN3a
YCIIOBUS 3a7ayll BBIOMPATh (DU3UUECKYIO MOJICNb, BBIACTATH (DPU3NYECKUE BEIUYMHBI U (OPMYJIBI, HEOOXOAUMBIE Ui e pelIeHus,

IMPOBOAUTH paC‘IéTBI 1 OI€CHUBATH PCAJIbHOCTD MOJYYCHHOI'O 3HAYCHUA (1)PI3PI‘I€CKOI>'I BCIIMYMHBI

10.14

Pemrate kauecTBEHHBIC 3a4a4H: BBICTPAanWBATD JIOTHYCCKH HCIIPOTHBOPCUYHMBYIO LCTIOYKY paCCY)KZ[eHI/Iﬁ C OHOpOﬁ Ha N3YYCHHBIC 3dKOHBI,

3aKOHOMCPHOCTHU U (I)I/IBI/I‘ICCKI/IG SABJICHUSA

10.15

Hcnonws3oBath npu peIICHUU yLIe6HI)IX 3aga4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUN [JId TIOUCKA, CTPYKTYpPUPOBAHUA,
HHTEPIIpEC-Tallu W MPEACTABJICHUA y‘le6HOI>'I " Haquo—nonyn;IpHoﬁ I/IH(i)OpMaIII/II/I, HOJ'Iy‘-IeHHOﬁ U3 pPa3-JIA4YHbIX HCTOYHUKOB,

KPUTHYECKH aHATU3UPOBATH MOydaeMylo HH(popMannio

10.16

ITpuBOIUTE MpUMEPHI BKJIAJIa POCCUICKUX U 3a-pyOSKHBIX YUEHBIX-(DH3HKOB B Pa3BUTHE HAYKH, OOBSICHCHHE IPOLIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUM

10.17

Hcnonp3oBatk TeopeTHUecKUe 3HAHUS 10 (U-3WKe B IMOBCEIHEBHOW JKWU3HU Ui oOecriedeHUs: Oe30MacHOCTH TpU OOpameHuH ¢
npudOpaMu M TEXHHYECKUMH YCTPOMCTBAMH, Uil COXpaHE-HHUs 370pOBbS U COOJIONCHHS HOPM SKOJIOTH-YECKOTO MOBEICHUS B

OKpY’Karollel cpejie

10.18

Pabortath B rpynme ¢ BBINOJHEHHEM pPAa3JIMYHBIX COLMANBHBIX pPOJIeH, IJIaHUpPOBaTh PabOTy TPYHINbl, PAlMOHAIBHO paclpencisaTh
00513aHHOCTH M TUIAHUPOBATh JAEATENBHOCTh B HECTaH-JAPTHBIX CUTYallMsX, aleKBAaTHO OIICHMBATh BKJIAJ KaXKIOTO M3 yYAaCTHUKOB

TPYTIIEI B PEIICHUE pacCMaTPHUBAEMON IIPOOIECMBI

11 KJIACC




Kon
MPOBEPSIEMOTO
pe3yJbTaTa

11.1

ITpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa30BaTebHOI MPOrpaMMbl CPeTHEr0 001Iero 00pa3oBaHusl

JleMOHCTpUpPOBaTh Ha MpHMEpax pPOIb U MECTO (U3MKH B (OPMHPOBAHMM COBPEMCHHONH HAy4YHOM KapTHHBI MHpAa, B Pa3BUTHUH

COBPEMEHHOH TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOH NIEATSILHOCTH JIF0-JIeH, IIETTOCTHOCTh M €MHCTBO (PU3HYECKON KapTUHBI MUPa

11.2

YYauTHIBaTh TPAaHWIBl TPHMEHCHUS W3YYCHHBIX (DM3MUYCCKUX MOZETCH: TOYCYHBIM SJICKTPHUYCCKHH 3apsil, SACpHAs MOIETh aTroMa,

HYKJIOHHas MOJ€JIb aTOMHOTO spa npyu pCIICHUA (1)H3H‘ICCKI/IX 3aja4

11.3

Pacmo3HaBath (Qusnueckue sBICHUs (IPOLECCH) U OOBSICHATh MX Ha OCHOBE 3aKOHOB DIICKTPOJAMHA-MHUKH U KBAHTOBOU (DH3HKH:
SNEKTPHYECKasi MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOEC, MArHHTHOE [CWCTBUS TOKA, B3aWMOJCICTBHE MAar-HUTOB,
AIIEKTPOMATHUTHAS WHIYKIUs, ACHCTBHE MArHUTHOTO MOJS HA MPOBOMHUK C TOKOM U JBIDKYIIMHCS 3apsiji, 3JICKTPOMATrHHTHBIC
KOJICOAHUsI U BOJIHBI, TIPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBE-Ta, OTPAXKCHHUE, IPEIOMIICHUE, HHTEephepeH s, AGPAKIU U TOIIPU3aLUI
cBeTa, JMCIepcus cBera, (oTodnekTpuueckuil d3pdexT (Pporo-3¢(dekT), CBETOBOEC AaBlicHWE, BOSHUKHOBCHHE JIM-HEWYATOTO CIEKTpa

aToMa BoAopoaa, €CTCCT-BECHHAsA N UICKYCCTBCHHAA PAANOAKTUBHOCTb

11.4

OnuceiBaTh W3yYEHHBIE CBOMCTBA BEILECTBA (AJIEKTPUUECKUE, MArHUTHbIE, ONTHYECKUE, DJIEKT-PHUECKYI0 IMPOBOJUMOCTH PAa3JIMUHBIX
cpel) ¥ SIEeKTPOMAarHUTHBIC SBJICHUS (IIPOIIECCHI), UC-TIONB3YS (PH3MUECKHE BETUUMHEL: SJIEKTPHICCKAHN 3apsi, CHIIa TOKA, SJICKTPHIECKOE
HaNpsHKEHHE, DIIEKTPUYECKOE COMPOTUBIIEHHE, Pa3HOCTh MOTeH-11anoB, J/C, paboTta Toka, HHIYKIMs MAarHUTHO-TO MOJIs, cujla AMIiepa,
cuna JlopeHnla, WHAYKTUB-HOCTh KATYIIKW, JHEPTHS SJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEepHOJ W YacToTa KojieOaHWid B
KoJIeOaTeTbHOM KOHTYpE, 3apsii U CHiIa TOKa B IPOIECCe TAPMOHHYECKUX DIICKTPOMArHUTHBIX KOJNEOAaHUH, (POKYCHOE paccCTOSHHE U
OTITHYECKAsl CHJIA JIUH3BI; IIPH ONHCAaHWU INPABHIBHO TPAK-TOBATh (PU3UUECKUI CMBICH HCIIONB3YEMBIX BENU-YUH, UX O003HAUCHHS U

CAWMHUIIBI; YKAa3bIBaATh (bOpMy'J'ILI, CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I‘~ICCKYIO BCIIMYHHY C JPYTUMHU BEIIMUYNHAMU




11.5

OnucHBaTh H3yYECHHBIC KBAHTOBBIC SIBIICHHS M IIPOIIECCH, HCIONB3YS (PH3NIECKUE BETMYMHBL: CKOPOCTH AIEKTPOMAarHUTHBIX BOJH, [UTHHA
BOJIHBI M 4acTOTAa CBETA, SHEPIUS W UMIYIBC (POTOHA, ITe-pHOA HOIypaciaa, SHEPTUs CBA3M aTOMHBIX SIEp; TP OIUCAHUH IPaBIIEHO
TPaKTOBATh (PUIMUCCKUIA CMBICI HCIIONB3yEMBIX BEIMYHH, UX 0003HAYCHUS W €JMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TaHHYIO

(1)I/I3I/IIICCKyI-O BCJIMYMHY C JPYTUMHU BEJIMUNHAMHU, BBIYUCIATH 3HAUCHUC (I)I/I3I/IIIGCKOI71 BCJIIMYHHBI

11.6

AHamm3upoBaTh (U3MUCCKUE TMPOIECCHl W SABJIC-HHUSA, HWCHONB3YS (U3MUCCKHE 3aKOHBI W NPUHOMIBL 3akoH Owma, 3aKOHBI
MOCIIEIOBATEIHFHOTO U TAPal-JIEIBHOTO COCOMHEHHS MPOBOTHHUKOB, 3aKOH JIkoyms — JleHma, 3aKOH 3JIEKTPOMArHUTHOH WH-IYKIHH,
3aKOH IMPSIMOJIMHEHHOTO pacipoCTpaHe-HUs CBETa, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI NPEIOMIICHHS CBETa, ypaBHeHNe DHHIITEeHHA I
¢doToaddexra, 3aKOH COXpaHEHHsS SHEPrHH, 3aKOH COXPAaHEHHWsS HMITyJbca, 3aKOH COXPAHEHMS OJIIEK-TPHUYECKOTO 3apsaa, 3aKoH
COXpPAHEHHUSI MAacCOBO-TO YMCIA, MOCTYJIAThl bopa, 3aKOH pagMOaKTUBHO-TO paclaja; MpHU 3TOM pa3IuyaTh CIOBECHYIO (OpMYIHPOBKY

3aKOHa, €0 MaTECMATHYCCKOC BbIPAKCHUC U YCIIOBUA (rpaHI/II_IBI, OGJ’IaCTI/I) IpU-MCHHUMOCTH

11.7

OHpe,I[eJ'Ii[TB HampaBJICHUC BEKTOPA MHAYKIIUN MAarHuTHOT'O IOJIsI IPOBOAHUKA C TOKOM, CHUJIBI AMnepa 1 CHJIBI HopeHua

11.8

CTpouTh U ONMHUCHIBATH N300pAKEHHE, CO3IaBAEMOE TNTIOCKUM 3€pKaIOM, TOHKOW JIMH30H

11.9

BBINOMHATE HKCHEPUMEHTHI MO MCCICAOBAHUIO (DU3UUECKUX SBICHHMH U IPOLECCOB C MCHOIb30-BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpeHui; TpH 3ToM (GOPMYyIHpPOBaTH MpobieMy (3ahady) W TUIO-TE3y YYEeOHOro OSKCIEPUMEHTAa, COOMpaTh yCTAaHOB-Ky U3

MPEIIIOKESHHOTO 000y IOBaHSI, IPOBOIUTH OIBIT M (DOPMYIIHPOBATH BHIBOIBI

11.10

OCyIIeCTBIATh MpSIMbIE W KOCBEHHBIC M3MEPEHHS (DPU3NYECKUX BENWYMH; IPH 3TOM BBIOMPATh ONTH-MAaJBHBIN crtoco0 M3MEpeHHs U

HCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OLICHKHU HOI‘pCIHHOCTCﬁ I/I3Mep€HI/Iﬁ

11.11

HccnenoBaTs 3aBHCUMOCTH (PU3WYCCKUX BEIMYMH C HCIOJIB30BAHUEM MPSMBIX HW3MEPEHHN; IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATh Pe-3yNBTATHl IOMYYCHHONH 3aBUCHMOCTH (PH3WYECKHX BEJIWYWH B BUAE TaOmMHMIl U TpadUKOB, NeNaTh BHIBOABI IO

pe3ysIbTaTaM HCCIEAOBaHUS

11.12

CO6J’IIOL[3TB ImpaBuiia 0e30I1acHOr0 Tpyda 0Opud MNOPOBECACHHUU HUCCIIEIOBaHUN B paMKax yqe6H0ro OKCIICPUMCHTA, yqe6Ho—

HCCIIEIOBATEIILCKON M MPOEKTHOM JIESITEIBHOCTH C HCIIOIh30BAHHEM U3MEPUTEIBHBIX YCTPOUCTB U TaOOpaTOpHOTo 000py10BAHHS




11.13

Pemats pacuéTHbIC 3a1a4M C SBHO 33/1aHHON (DU3UUECKON MOJEINBIO, NCTIONB3Ys (PU3NUECKUE 3aKOHBI M NIPHUHIINIEL, HAa OCHOBE aHAIIM3a
YCIIOBHS 3aJadll BHIOMPATh (DPU3UUECKYI0 MOJENb, BBIICIATH (PH3WUECKHE BENIWYMHBI U (HOPMYINBI, HEOOXO-IMMBIC Ui €€ peIICHHS,

IpOBOAWTH paC'—IéTBI 1 OI€CHUBATH PCAJIbHOCTD MOJYYCHHOI'O 3HAYCHUA (1)14314%01(0171 BCIIMYHHBI

11.14

Pemath kauecTBEHHbIC 3a7aUH: BBICTPAanWBATH JIOTHYCCKHU HEMIPOTHBOPCUYNBYIO LECTIOYKY paccy;x—,aeHHI‘/i C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI,

3aKOHO-MEPHOCTH 1 (PH3HUECKUE SBICHUS

11.15

Hcnonp30BaTh Opu peIICHHHM Y4YeOHBIX 3aJad COBPEMEHHbIC HH(OPMAIMOHHBIC TEXHOJOTUH ISl TIOHMCKA, CTPYKTYPHUPOBAHMS,
HHTEPIPETAIMU U NIPEACTABICHUS YUeOHOH U HayYHO-TIOMYIIIPHON MH(pOpMAIHH, TOTYUCHHON U3 Pa3INIHBIX HCTOY-HUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOIYyJaeMyI0 HH(POPMAITHIO

11.16

OOBSICHATH MPUHIMITEI ACHCTBHS MAIIWH, TPHOOPOB M TEXHHUYECKUX YCTPOICTB; paziuyaTh YCIOBHS UX 0€30IIaCHOTO MCIONB30BAaHHS B

MHOBCEIHEBHOU KU3HU

11.17

[TprBOIUTE IPUMEPHI BKJIA/Ia POCCHUICKHX U 3a-PYOEKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSCHEHUE MIPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHU

11.18

Hcnonb3oBark TeopeTHYeCKHE 3HAHHWA 10 (U3UKE B TIOBCEAHEBHOM KHM3HM il oOecriedeHHs1 0e30-MacHOCTH TpH OOpalicHuu ¢
npubOpaMu M TEX-HUYECKUMH YCTPOMCTBAMH, [UIsi COXPAHCHUSI 3[0POBbsI U COOJIOJCHUS HOPM SKOJOTHYECKOTO MOBEACHUS B

OKpYy’Karolei cpene

11.19

PabGorate B TpyHnime€ C BBIIIOJHECHUEM PAa3JIMYHBIX COLMUAJIbHBIX poneﬁ, IJIaHUPOBATh pa60Ty TpynIibl, palfMOHAJIBHO pPaCIpEacCIiaTh
0053aHHOCTH U IJ1a-HUPOBATh ACATCIIBHOCTH B HECTAHAAPTHBIX CHUTyalUAX, aACKBATHO OICHUBATH BKJIAJ KaXXAOT'O0 M3 YYAaCTHHUKOB

TPYIIIBL B PEIICHNE pacCMaTPUBaEMOH TPOOIEMBI




ITPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHUSI

10 KJIACC
Kon Kopa nposepsiemoro IIpoBepsiembIe 3JIeMEHTBI COIEPKAHUS
pasnaeJ 3JeMeHTa
a
1 OU3NKA U MeToIbI HAYYHOTO MO3HAHUS
1.1 duszrka — Hayka o npupoze. Haydnsie MeTOAbI MO3HAHUS OKPY>KAOIIEro MUpa. Pollb 9KCTieprMEHTa U TEOPUU B TIPOIIECCE)
MIO3HAHUSI IPUPOIBL. DKCIIEPUMEHT B (PU3UKE
1.2 MogenupoBanue (pu3nIeckux SBICHHH W mporeccoB. Haydnsle rumore3sl. Dusmueckne 3aKOHBI U TEOPHUH. | paHUIIEI
MPUMEHUMOCTH (pr3nyeckux 3akoHOB. [IpuHIUI cooTBeTcTBHs. Poibh W MecTo GU3MKH B (DOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B IPAKTUUECKOHN NeATEILHOCTH JIIOACH
2 MEXAHUKA
2.1 KMHEMATHUKA
2.1.1 Mexanuueckoe nBuxkeHre. OTHOCUTENBHOCTh MEXaHUUECKOTo IBMkeHua. Cucrema orcuéra. Tpaekropus
2.1.2 [lepemerenue, cKOpocTh (CpeAHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUaIbHOM TOUKH, MX MPOEKIUH
Ha OCH CHCTEMBbI KoOp-nuHaT. CloXeHUe MepeMEIICHUN U CI0KEHUE CKOPOCTEH
2.13 PaBHOMEpHOE W paBHOYCKOpPEHHOE TPSAMOJUHEHHOEe JBIXKEHHE. [paduKku 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH,

YCKOpPECHHA, ITYTHU U ICPEMEIICHUS MaTepHaHLHOfI TOYKHU OT BPEMCHU




2.14 CBo0OoaHOE MajicHHe. Y CKOPEHHE CBOOOIHOTO TaICHHS

2.1.5 KpuBonuneitnoe nBmxeHue. PaBHOMEpHOE NIBH)KEHHE MATEPHAIBHOM TOY-KM MO OKPYKHOCTH. YTJIOBas CKOPOCTb,
nuHenHas ckopocTs. [lepruon n wacrora. LleHTpocTpeMuTenbHOE YCKOPEHUE

2.1.6 TexHuueckue ycTpoiCTBa: CIUAOMETP, IBHKEHUE CHAPSIIOB, LIETTHBIE U PEMEHHBIE NIepeadu

2.1.7 IIpaktuueckue paboThl. l3MepeHne MIHOBEHHOH CcKOpocTH. lcciemo-BaHHME COOTHOUICHUS MEXIY IyTIMH,
MIPOMACHHBIMU TEJIOM 3a IIOCIIE[0Ba-TEIbHbIE PaBHbIE NPOMEXYTKH BPEMEHHM IPHU PaBHOYCKOPEHHOM JBMXEHHH C
Ha4YaJbHON CKOPOCTBIO, PaBHOH Hymio. M3ydeHue OBMXKEHHUS MIApUKa B BSI3KOHM KHMIKOCTHU. M3ydeHHe NBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIEHO

2.2 JUHAMUKA

2.2.1 [Ipunuyn otHocutensHOCTH ["anuited. [lepriii 3akoH HetoToHa. IHEpIManbHbIe CUCTEMBI OTCUETA

222 Macca Tena. Cuna. [IpuHIMn cynepro3unus Cui

2.23 Bropoii 3akon HproToHa nisi MatepuaibHOR Touku B uHepuuanpHoil cucreme orcuéra (MCO). Tperuit 3akoH Herotona
JUTSL MATEPUATBHBIX TOYEK

224 3akoH BcemupHoro Tsarotenusa. Cuna TspkectH. [lepBas kocMuueckas ckopocts. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenme. CHia TpeHHS CKONBXKCHHA M cuia TpeHHsS mokos. Koapdumment tpenus. Cua

COIIPOTUBJICHUS TP ABUIKCHUU TCJIa B )KUJKOCTU UJIU ra3e

2.2.7 INocTynarenbHOE U BpalaTebHOE IBUXKEHHE a0COTIOTHO TBEPAOTO TeIa

2.2.8 MoMeHT cuiTbl OTHOCUTENHHO OCH BpareHus. [lnedo cunbl. YcnoBus pasHoBecus TBEporo tena B MCO

229 TexHu4eckue ycTpoHCTBa: MOAUIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10 [IpakTrueckue paboThl. M3yueHue ABMKEHUS OpycKa IO HAKIOHHOM IJIOCKOCTH MOJ JAEUCTBHUEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCHUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B Ae(OpPMUPYEMOH MpyKUHE M PE3MHOBOM oOpasLe, OT
BEJIMYHHBI UX Aedopmaryn. MccnenoBanre ycoBHi paBHOBECHS TBEPIOTO Tela, IMEIOIIET0 OCh BPALICHUS

23 3AKOHBI COXPAHEHUM B MEXAHUKE

2.3.1 Hmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUAIIbHBIX TOUEK. IMITysIbe CHIIBI M U3MEHEHUE MMITYJIbCa Tella

232 3akoH coxpaneHus umnyibsca B UCO. PeakTuBHOE IBHXKEHHE

233 Pabota cumsl

234 MOITHOCTh CHUJIBI

235 Kunernueckast DHEprus MaTepHaTbHON TOYKH. Teopema

0 KHHETHYCCKOU OHEPIrun




2.3.6

[MorenmmaneHas 3Heprus. [loTeHIMambHAS SHEPTHUS YIpyro jaeGopMU-poBaH-HOW MPYXHUHEL. [loTEHIMANbHAS DHEPTHUS

Tesa BOJIM3H HOBEPXHOCTH 3eMIIH

2.3.7 [loreHuuaneHple U HeMOTEHUMaNbHbIe CHIbl. CBA3b pabOThl HEMOTEHIHUANBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOH
9HEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs1 MEXaHUUECKOM SHEPIUH

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHuueckue yCTpONCTBA: ABIKEHHUE PAKET, BOJOMET, KOTIEP, MPY>KUH-HBIA MTUCTOJIET

2.3.10 [IpakTrueckue paboThl. M3ydueHne cBA3M CKOpPOCTEl Ten mpu Heynpyrom yaape. McciemoBaHue cBsi3u pabOTHI CHIIBI C
HW3MEHEHHEM MEXaHU4ECKOH dHEpruu Tena

3 MOJIEKVYJIAAPHAS ®U3UKA 1 TEPMOJAMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOHN TEOPUU

3.1.1 OCHOBHBI€E MOJIOKEHUS MOJIEKYJISIpHO-KUHETHYeCKoM Teopur. BpoyHoB-ckoe nBmxenue. Juddysus. Xapakrep IBUKEHUS
U B3aUMOJICIICTBUA Yac-THILL BELIECTBA

3.1.2 Mojienu CTpOCHUS Ta30B, )KUAKOCTEH U TBEPBIX TEN U 00BSICHEHUE CBOMCTB BElIeCTBAa HA OCHOBE ITUX MOJIETICH

3.13 Macca monekyn. Konnuecto Bemectsa. [loctossHHas ABoraapo

3.14 TemnnoBoe paBHoBecue. Temneparypa u e€ nsmepenne. [llkana temneparyp Lenscust

3.1.5 Mopenb uaeanabHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETH-YECKONW TEOPHH UAEaTIBHOTO rasa




3.1.6 AOCONIOTHasE TeMmIepaTypa Kak Mepa CpelHeH KWHETHYECKOW JHEPTHM TEIIOBOTO JBIDKeHHs dacTwil rasa. lllkama
temneparyp KenbBuna

3.1.7 Ypasuenue Knaneiipona — Menneneesa. 3akon JlamsToHa

3.1.8 I"azoBbIe 3akoHBL. M30mpoiiecchl B MACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TepMa, U30X0pa, n300apa

3.1.9 TexHuueckue ycTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10 [MpakTrueckue paboTel. M3MepeHne Mmacchl BO3JyXa B KJlacCHOW KomHare. McciemoBaHue 3aBUCHMOCTH MEXITY
napaMeTpaMu COCTOSIHUS pa3peskeHHOro rasa

3.2 OCHOBbBI TEPMOANHAMUKHA

3.2.1 TepMmonunamuueckas cucreMa. BHyTpeHHsIsI SHEpTrHsl TEPMOAMHAMHUYECKOI CUCTEMBI M CIIOCOOBI €€ N3MEHEHNU S

322 KonuuecTBo TemioTel U paboTa. BHyTpeHHSISI SHEPTHsI OTHOATOMHOT'O HJICATLHOTO ra3a

323 Bunsl temnonepenaun: TEIUIONPOBOJHOCTh, KOHBEKLHMS, H3MydeHUE. Temno€MKOCTh Tena. YAelbHas TEIUIOEMKOCTh
BenlecTBa. PacuéT KosaM-4ecTBa TEIJIOTHI IIPU TEIUIONEpeiade

324 IlepBelif 3ak0H TepMoaWHaMUKU. lIpuMeHEHHME MEpBOro 3aKoHa TEPMOAMHAMUKM K H30mpoleccaM. I'padpuueckas
HHTEpIIpeTaIys paboTHI ra3a

325 TennoBele MammHbl. [lpuHIMOBL AEHCTBHSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHus 3HEPrHMM B TEIJIOBBIX MAIIWHAX.

Koaddunuent monesnoro neiicteus (nanee — KI1/1) rermosoii mamunst. [{ukn Kapao u ero KI1/]




3.2.6 Bropoit 3akoH TepMoauMHaMuku. HeoOpaTHMOCTH TPOIIECCOB B MPHUPOJNE. TCIUIOBBIC NBUTATEIH. OJKOJOTHYCCKHE
MPOOJIEMBI TETIOIHEPTETHKH
3.2.7 TexHuueckue ycTpoHCTBa: JBUTATENNb BHYTPEHHETO CTOpaHusl, OBITOBON XOJIOAWIbHUK, KOHAUITUOHED
328 [TpakTrueckue paboThl. I3MepeHne yIeNbHON TETIOEMKOCTH
33 AT'PET'ATHBIE COCTOSHHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [MapooOpazoBanne u KoHAcHcanws. lcmapeHwe W KumneHue. YAenbHas Te-IuloTa HapooOpazoBaHus. 3aBHCHMOCTD
TeMIEepaTypbl KUTICHHSI OT JIABJICHUS
332 AOCONIOTHAs U OTHOCUTEINIbHAS BIIAXXHOCTh BO3Ayxa. HachleHHbIH nap
333 Teépmoe Ttemo. Kpucramnmueckue u amopdHbIC Teila. AHH30TPONHS CBOWCTB KpUCTAUIOB. JKHIKWE KpPUCTAJUTHL.
CoBpeMeHHbIE MaTepUaIb
334 [InaBnenue u Kpucramnuzanus. Y aenbHas Teriora riapinenus. Cyonumanus
3.35 YpaBHeHHUE TEIUIOBOTO OallaHca
3.3.6 TexHUYECKHE YCTPOHUCTBA: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH HOTyUYSHHSI COBPEMEHHBIX MaTepPHAaJIOB, B
TOM YHCJIe HAHOMATEPHAIOB, U HAHOTEXHOJIOTUHU
3.3.7 [MpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA




4.1.1

OnexTpuzanus Tei. DIeKTpudeckuii 3apsia. J[Ba Buia 3NeKTpHUUECcKUX 3apsSa0B

4.1.2 [IpoBogHUKH, AMATEKTPUKU U TIOTYTTPOBOIHUKH

413 3aK0H COXpaHEHUS ANEKTPUUIECKOTO 3apsiaa

4.14 B3aumoneiictue 3apsanoB. 3akoH Kynona

4.1.5 Onektpudeckoe mosie. HampspkéHHOCTh anekTpuyeckoro momst. [lpuanum cynmeprioduinu. JIMHUM HanpsKEHHOCTH
IIEKTPUIECKOTO TTOJIS

4.1.6 Pabora cun sanexTpocratuueckoro noiis. [loreHuuan. PazHoCTh mOTEHIMAIOB

4.1.7 [IpoBogHWKH 1 AMAIEKTPUKU B TIOCTOSIHHOM 3JIEKTPUIECKOM Toiie. J{u-3neKkTpudeckas MpOHUIIAEMOCTh

4.1.8 OnekrpoémkocTh. KonaeHcaTop. DneKTpoEMKOCTh MITOCKOTO KOHJIEH-caTopa. DHEPTHs 3apsHKEHHOT0 KOHeH caTopa

4.1.9 TexHUYECKHE YCTPOWCTBA: AIEKTPOCKOI, AJIEKTPOMETP, IEKTPOCTATHUCC-Kasl 3aIlliTa, 3a3eMIICHHE DIIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpaxTrueckue paboTsl. I3MepeHue 1eKTpoEMKOCTH KOHIEHCATOpa

4.2 TIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKH B PA3JIMUHBIX CPEJIAX
4.2.1 YcaoBus CyliecTBOBaHHSI IOCTOSTHHOTO AJIEKTpUdeckoro Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
422 Hanpsxenue. 3akon OMa A5 y4acTka Lenu




423

3J'I€KTpI/I‘-ICCK06 COITPOTHUBJICHUC. Y nenbHOE COIIPOTHUBJICHUC BCIICCTBA

4.2.4 [TocnenoBaTenpHOE, MapasieIbHOE, CMEIIAHHOE COSTUMHEHUE TIPOBOIHUKOB

4.2.5 Pabora snexTpuueckoro Toka. 3akoH [xoyis — Jlenna

4.2.6 MOMHOCTB 3MEKTPUIECKOTO TOKA

4.2.7 aneKkTpoaBmkKywas cuna (garee — OC) U BHYTpeHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKa. 3akoH Oma Juisl MOJIHOM
(3aMKHYTOI) 3neKTpruecKoi 1iernu. KopoTkoe 3amMbIkaHne

4.2.8 ONeKTpOHHas NPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COIPO-THUBJICHHS METAUIOB OT TEMIIEPATypHl.
CBepXIIPOBOIUMOCTD

429 DnexTpuieckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX MTyYKOB

4.2.10 [onmynpoBognuku. CoOCTBEHHass M TMpHMECHas MPOBOJAMMOCTh TOJIYNpoBogHUKOB. CBOHCTBa p-n  mepexoja.
[TomynpoBoAHUKOBBIE TPUOOPHI

4.2.11 DIEKTPUYIECKUI TOK B DJICKTPOIUTAX. DIEKTPOTUTHIECKAs TUCCOIHAIHSL. DIIEKTPOIIN3

4.2.12 OnexTpudeckuid Tok B razax. CaMoCTOSTENbHBIA U HECaMOCTOSTENbHBINA pa3psia. PasnndHble TUIBI CaMOCTOSTEIBLHOTO

pa3psaa. Monnus. [1nazma




4.2.13

TexHuyeckne YCTPOWCTBA: aMIIEpPMETP, BOJBTMETpP, PEOCTAaT, HCTOYHWKU TOKA, AJIEKTPOHATPEBATEIBHBIC INPHOOPEI,
3NEKTPOOCBETUTENbHBIE MPU-00PBI, TEPMOMETP COMPOTUBICHUS, BAKyyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,

TIOJTYTTPOBOJHUKOBBIN MO/, TabBAHUKA

4.2.14 [MpakTuaeckue paboTel. M3ydeHne CMEIIaHHOTO COCIMHEHHS PE3UCTOPOB.
Nzmepenne 3JIC ucTouyHMKa TOKA ¥ €0 BHYTPEHHETO conpoTuBiieHNs. HabmoaeHne anexTpoimsa
11 KJIACC
Kon Kon IIpoBepsieMble 31eMEHTHI COACPKAHMUS
pasjaen
a NpoBEpPsSIEMOro
JJIeMeHTa
4 OJIEKTPOAMHAMUKA
43 MATHUTHOE [OJIE. 2JIEKTPOMATI'HUTHASA MHAYKIOUA
4.3.1 TTocTostuable MaruuThl. B3anmoaelicTBHE ITOCTOSIHHBIX MATHUTOB
432 MarnutHoe morne. Bextop marauTHO#N mHmykuuu. [lpuHnmn cynep-mosunuu. JInHuM MarHuTHON mHIykunu. Kapruna
JUHAN MarHUTHOW MHITYKIIWH TIOJIS IOCTOSIHHBIX MarHUTOB
433 MarauTHoe Tmojie NPOBOJHMKA C TOKOM. KapThHa NHMHUN TOJS AJUHHOTO OPSAMOTO MPOBOJHHKA M 3aMKHYTOTO
KOJIBIICBOTO TIPOBOJHUKA, KATYIIKH ¢ TOKOM. OmbIT DpcTena. BzaumoaeicTBre MpoBOTHUKOB C TOKOM
434 Cuna Ammnepa, e€ MOIyINb U HalpaBlIeHUE




4.3.5 Cuna JlopeHna, e€ MOIyJlb U HampaBiieHue. JIBIKEHUE 3apsHKCHHOW YacTUIBI B OJJHOPOJAHOM MarHHTHOM ToJie. PaGoTa
cuibl JlopeHna

4.3.6 SIBreHME 3EKTPOMATHUTHON UHTYKIIUHU

4.3.7 IToTox BekTOpa MarHUTHON MHIYKIIUH

4.3.8 O/JIC nHayKIMU. 3aKOH AJIEKTPOMArHUTHOUN HHIyKInn Dapanes

439 Buxpesoe anmektpudeckoe mone. DJ[C WMHAyKIMM B TPOBOJHHKE, JBIKYIIEMCS TMOCTYyNAaTebHO B OJHOPOIHOM
MarHMTHOM I10JI€

4.3.10 [IpaBuno Jlenma

4.3.11 NunyxtuBHOCTS. SIBNenne camonnaykunn. JJ]C caMonHAyKIuu

4.3.12 DHeprusi MarHUTHOTO TOJIS KaTyIIKK C TOKOM

4.3.13 DNEeKTPOMAarHUTHOE ToJIe

43.14 TexHuueckne ycTpoMCTBa: MOCTOSIHHBIE MAarHHUTHI, 3JEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX
YacTHUll, MHAYKIIMOHHAS TI€Yb

43.15 [IpakTryeckue padoThl. M3yueHne MarHUTHOTO MOJIS KaTyIIKK ¢ TOKOM. MccienoBanue AeHCTBUS TTOCTOSSHHOTO MarHUTa

Ha paMKy ¢ TOKoM. MccienoBanue sIBIEHUS 3J€KTPOMarHuTHOM UHIYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A




KonebarenpHast cuctema. CBobomnble KosneOaHus. ['apmonudeckne konebanus. [lepuon, yactoTa, amruuTynaa u ¢asa

Kosebanuit

5.1.2 [IpyxvHHBII MasTHUK. MaTeMaTHn4ecKuil MasiTHUK

5.1.3 YpaBHeHue TapMOHUYECKUX KOJICOaHUHA. Kunemaruueckoe
U TUHAMHU-YECKOE OIHCaHNE KOIe0aTeIbHOTO IBHYKECHIS

5.14 [IpeBpaiienne 3HEpPruM MpU TapMOHUYECKUX KoneOaHusaxX. CBs3b aMIUIUTYAbl KoJeOaHUH HCXOAHON BETUYHHBI C
aMIUTATYy JaMH KoJieOaHHui €€ CKOPOCTH M yCKOPEHHS

5.1.5 KonebatenpHblit KOHTYp. CBOOOMHBIEC 3NIEKTPOMArHUTHBIE KOJeOaHUs B UCaIbHOM KoJeOaTeIbHOM KOHTYpe. AHAIOTHS
MEXy MEXaHWUYECKUMH U 3JIEKTPOMAarHUTHBIMU Kose-0anusamu. @opmyina Tomcona

5.1.6 3aKOH COXpaHEeHHs SHEPIUU B UICATBHOM KoJe0aTeIbHOM KOHTYpe

5.1.7 BeHyx7IeHHBIC MexaHM4YecKue KosieOaHus. Pe3oHanc. PesoHaHcHas KpuBas. BBIHyKAEHHBIC 3ICKTPOMAarHUTHBIC
Kosie0aHus.

5.1.8 [Tepemennsrii Tok. CHHYCOUTANBHBIN TIEPEMEHHBIN TOK.

5.1.9 MoIIHOCTh Mepe-MEHHOT0 TOKA. AMILTUTYHOE U JCHCTBYIOIIee 3HAaY€HUE CHITBI TOKA M Ha-TIPSKESHUS

5.1.10 Tpancdopmarop. [IpousBoicTBo, mepenada W TOTPEOJICHUE DIICKTPU-YECKOH SHEPTHH. DKOJIOTHYCCKHE PUCKH IPH

MPOU3BOJICTBE EKTPpUUIECKON 3Hepruu. KynbTypa HCcrob30BaHus 3JEKTPOIHEPTHH B TOBCETHEBHON KU3HU




5.1.11

Texamdeckue ycTpoiicTBa: ceficMorpad), MeKTpHIecKril 3BOHOK, JINHUHU JIEKTponepenayd

5.1.12 [Ipaktuueckue pabotsl. MccnenoBaHue 3aBUCHUMOCTH IEpPHOJA MAaJbIX KoJIeOaHHH Ipy3a HAa HUTH OT AJMHBI HUTH U
Macchl Tpy3a. MccnenoBanue NepeMEeHHOTO TOKa B IIEMH U3 MOCIIEI0BATEIFHO COCAMHEHHBIX KOHIEHCATOPAa, KAaTyIIKH 1
pesucropa

52 MEXAHWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHundeckue BOJIHBI, ycloBus pacnpocTtpanenus. [lepuoa. CKopocTs pacupocTpaHeHus u AiuHa BoiHbL. [lonepeunsie
1 IIPOJAOJIbHBIC BOJIHBI

522 Nutepdepennns u nudppakuus MEXaHHIeCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BeicoTa Tona. TemOp 3Byka

524 ONeKTpOMarHUTHBIC BOJHBL Y CIOBHUS U3IMYyUCHHS AIICKTPOMAarHUTHEIX BOJH. B3anmuas opuenramnus BektopoB E, B u v B
JIIEKTPOMArHUTHOM BOJTHE B BaKyyMe

525 CBoICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpakKeHUE, MpesoMIIeHHe, Nojsipu3anus, nudpakuus, nareppeperus. CKopocTb
AIIEKTPOMATHUTHBIX BOJH

5.2.6 [IIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe JIEKTPOMArHUTHBIX BOJIH B TEXHUKE B OBITY

5.2.7 [IpuHLIMTIBL paguOCBA3H U TeNeBUAeHUS. Paguonokanus. DIeKTpOMarHiTHOE 3arpsi3HeHHE OKPYKaloleil cpeibl

5.2.8 TexHnueckne yCTpONCTBA: My3bIKATbHBIE WHCTPYMEHTHI, YIBTPA3BYKOBAsl THAarHOCTUKA B TEXHUKE M MEIWIIMHE, pajap,

paauonpuéMHHEK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-nedn




53

OIITUKA

5.3.1 [IpsimonuHeliHOE pacpoCcTpaHeHHE CBETa B OMHOPOIHOM cpene. JIyd cBeta

532 OTtpaxeHue cBeTa. 3aKoHbI OTpakeHusI cBeTa. [locTpoeHue n300pakeHUH B MIIOCKOM 3epKajie

533 [Ipenomnenne cBeta. 3aKOHEI MPEIOMICHHUS CBeTa. AOCOIIOTHBIN TOKa3aTeb MPEIOMICHHUS

534 [Tonroe BHyTpeHHee oTpakenue. [IpeaenbHbIN yTo MOMHOT0 BHYTPEHHETO OTPAXKEHUS

5.3.5 Hucnepcus ceeta. CroxHbIN cocTaB Oenoro cera. Lper

5.3.6 Cobuparomye U paccewBaromue JuH3bl. ToHKas nuH3a. DOKyCHOE pac-CTOSHHE M ONTHYECKas CUila TOHKOW JIMH3BI
[MocTpoenune m300pakeHU B COOMPAIOIINX M PACCEUBAIOIINX JTHH3aX. PopMyIia TOHKON JHH3EL. Y BEIUYEHUE, JaBaeMoe
JIMH30U

5.3.7 [Ipenenbl NpUMEHUMOCTH FEOMETPUUECKON ONTHKHU

5.3.8 Wntepdepennuss cBera. KorepeHTHbIE HWCTOYHHMKH. YCJIOBUS HaONIOJEHUST MakCUMyMOB W MHUHHMYMOB B
uHTEp(HEPEHLMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB

539 Hdudpakuus cBera. JudpaknuoHHas pemérka. YcIoBHEe HaAOMIOJICHHUS TJIABHBIX MAaKCHUMYMOB TIpH TaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEUIETKY

5.3.10 Ionspuzamnus ceera

5.3.11 TexHudeckue ycTpoicTBa: OYKH, Jyma, (oToammapar, NPOCKIMOHHBIN ammapaT, MUKPOCKOIN, TEIECKOI, BOJOKOHHAas

OIITHKA, TA(PAKIUOHHAS PEIIETKA, TOISIPOUT




5.3.12

[IpakTrueckue pabotel. M3MmepeHuwe mokaszarens mpenomiieHus. MccnemoBaHne CBOHCTB H300pakeHW B JTHH3aX.

Habmonenne aucnepcuu ceera

6 OJIEMEHTBI CnieniuanbHoM TEOPUU OTHOCUTEIIBHOCTU
6.1 I'paHuIBI TPUMEHUMOCTH KIJIACCUYECKOW MeXaHWKH. [locTymaTtbl TEOpuHu OTHOCHUTEIHHOCTH: WHBAPHUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DWHIITEHHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe IIeHHE BpEMEHH U COKpa-ILEeHHE JITNHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBsI3b MacChI € PHEPrueil 1 UMIYJIbCOM CBOOOAHON YaCTULIbl. DHEPTHS MTOKOSI CBOOOAHOM YaCTUIIBI
7 KBAHTOBAS ®U3NKA
7.1 OJIEMEHTBI KBAHTOBOUW OIITUKU
7.1.1 ®otonbl. ®opmyina [Tnanka cBs3u dHEPrUn GOTOHA C €T0 YACTOTON. DHEPTHUS U HMITYJILC OTOHA
7.1.2 OtxkpeiTre u uccnenoBanue porodddexra. OnbiTel A.I'. Cronerosa. 3ako-Hbl poTodddexra
7.1.3 VYpaBHenue DitHmTeiHa 115 potodddekra. «KpacHas rpanuna» Gpoto-addexra
7.1.4 Hasnenue ceera. Onbitel I1.H. JleOGeneBa
7.1.5 XHUMHUYECKOE IENCTBHE CBETA




7.1.6 Texamdeckue ycTpoiicTBa: poTOdIEMEHT, (POTOAATIHK, COHEUHAS OaTa-pest, CBETOINON
7.2 CTPOEHHME ATOMA
7.2.1 Monens atoma Tomcona. OnbiTel Pesepdopaa mo uccieaoBanuio cTpoeHus aroma. [lnanerapHas Mosienb aToMa
7.2.2 [ocrynater Bopa. M3nydeHne n mornomeHne (GOTOHOB IPH MEpEeXoje aTo-Ma C OJHOTO YPOBHS DHEPTHH HA JIPYTOM.
Bunst ciexktpos. CriekTp ypoB-HEH 3HEpTUU aToMa BOJ0poia
7.2.3 BonHoBeie cBoiicTBa wactul. Bomnel ge bpoitna. KopmyckynspHo-Boia-HOBoW ayanusM. dudpakuus 3JIeKTPOHOB Ha
KpHUCTaJUIax
7.2.4 CrioHTaHHOE ¥ BBIHYXKACHHOE U3TyYeHHE. Y CTPOHCTBO M MPUHLIUIT pabOTHI J1a3epa
7.2.5 TexHuueckue ycTpoilcTBa: CeKTpaIbHbII aHaNIU3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBI KOMIBIOTEP
7.2.6 [IpakTrueckue paboTel. HabmoneHne mMHeR4aTOro cCeKTpa
7.3 ATOMHOE SA1PO
7.3.1 Mertonsl HAOMIOACHUS U PETUCTPAIAN SIEMEHTAPHBIX YaCTHII
7.3.2 OtkpeiTHE pannoakTUBHOCTH. OmBITEI Pesepdopaa mo ompenencHuio co-cTaBa paaHoakTHBHOTO m3mydeHus. CBoifcTBa
anbga-, 6eTa-, raMMa-u3IydeHUs. BiusHIe pagroakKTHBHOCTH Ha KHUBBIE OPTaHU3MEI
7.3.3 OTkpbITHE TIpOTOHA M HelTpoHa. HykionHas moxens sapa ['elizenOepra — MBaneHko. 3apsa sapa. MaccoBoe 4HCIIO

sapa. M3oTomsl




7.3.4 AJnbda-pacmaj. DIeKTPOHHBII 1 TO3UTPOHHBINA OeTa-pacnal. [lamMmma-usaydeHne. 3aKOH paliOaKTHBHOTO pacaja
7.3.5 DHeprus CBsI3U HYKJIOHOB B siape. SnepHble cuibl. JledekT Macchl sapa
7.3.6 SInepHble peakunu. JleneHue U CUHTE3 sep
7.3.7 Anepusiit peaktop. TepmosnepHsiii cuaTe3. [Ipo0IeMbI U TEPCIEKTUBHI SIEPHON YHEPTETUKU. DKOJOTHUECKHE ACTICKTHI
SIIEPHON SHEPreTUKH
7.3.8 OnemeHTapHbIe YacTUIB. OTKPHITHE TO3UTPOHA. DyHIaMEHTaTbHBIC B3aHMOICHCTBUS
7.3.9 TexHudeckue yCcTpoicTBa: J03UMETp, Kamepa BuibcoHa, siaepHbIil peak-Top, aToMHas Obomba
7.3.10 [IpaxTrueckue paboTsl. MccnenoBanue TpeKOB YacTHII (10 TOTOBBIM (hoTorpadusim)
OJIEMEHTBI ACTPOOU3UNKHA
8.1 Bun 38é3mH0T0 Heba. Co3Be3aus, ApKKe 3BE3IbI, IUTAHETHI, NX BUJAUMOE JBHKCHUE
8.2 Conneunas cuctema. [lmanersl 3eMHOHN rpynmnbl. [1naHETHI-TUTaHTH U UX CIIYTHUKH, KapJIUKOBBIE IUIaHETHl. Malible Tena
ComHeuHO cuCTEMBI
8.3 Counre, potocdepa u atmochepa. CoHeUHAss aKTUBHOCTh
8.4 Ucrounnk sneprun ComHIA 1 3BE3N




8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTb, pajuycC, TemIeparypa, MX B3auMOCBs3b. [luarpamma
«CTIEKTPAJIbHBIN KJIaCC — CBETU-MOCTH». 3BE3/IbI TIaBHOM MOCIIE0BATENHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISt

3BE3/] IVIaBHOM MOCIEI0BATEILHOCTH

8.6 Buytpennee crtpoenue 38E31. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXK-ACHUU U 3Bontounu ConHIa U 3BE3A. DTambl
JKU3HH 3BE3]

8.7 Mneunsiit [lyte — Hama [amaktuka. CrnmpanbHas CTpyKTypa lanakTuku, pacrnpeaeieHue 3BE3J, Ta3a M IbUIM.
[Momoxxenune u aprxenue Conana B [anaktuke. [1mockast u ceprudeckas moacucTeMsr [ anakTHKH

8.8 Tumel ranaktuk. Pagroranaktuku U kBazapsl. UEpHBIE ABIPHI B Apax raJakTHK

8.9 Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa066ma. Paz6eranue ramaktuk. Bospact m pamnyc Bceenennoit, Teopus
Bonemmoro B3peiBa. Mogens «ropsiaeit Beenennoin». PennkToBoe nzmyueHue

8.10 MacmtabHas cTpyktrypa Beenennoii. Meraranaktika. Hepeménnbie mpoOJieMbl aCTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

® ODusuka, Mskumes ['.5., byxosues b.b., Corckuiit H.H. mox penakumeii [TapdentreBoit H.A., 10 knacc, AKnimoHepHoe 00111eCcTBO
«M3natenscTBO «IIpocBenienuey ;
® Dusuxka, Msxumes I'.J1., Byxosnes b.b., Yapyrun B.M. nox penakuueit [lapdhentseBoit H.A., 11 kinace, AkinoHepHOe 00I1IeCTBO

«H3parenbcTBO «HpOCBCH_[CHI/IC» .

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

® /Jlunmaktuueckue matepuanbl @usnka 11 kmace / A.E.Mapon, E.A.Mapon. — M.: U3narensctBo «JIpodan, 2014.

® Temaruueckue KOHTPOJIbHBIE U CAaMOCTOSTENbHBIE paboThl o gusuke 11 kmace / O.M.I'pomuesa. — M.: M3garenscTBoO
«Dx3amen», 2012 r.

® Ousuka. Konrponsusie pabotsl B HOBoM popmarte. 10 knacc. ABT. 'omoBa W.B. KoHTposbHbIe pabOTHI B BUAE TECTOB.
«ntennexkr-Lentp», Mockaa, 2011

® Omsuka. Konrponbubie pabotel B HoBoM ¢opmare. 11 kimace. ABT. ['omoBa 1.B. KoHnTponbHbIe pabOTH B BU/IE TECTOB.
«Muremnext-Lentp», Mocksa, 2011

@ VYHuBepcalbHble MOYpOUHbIE pa3paboTku no ¢usuke. 11 kmacc. ABT. BonkoB B.A. HecranmapTHbele ypOKH, HCTOPHUYECKUE
0030pbl, CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHI, SKCIIEPUMEHTHI, TecThl. «Bako», Mockaa, 2011

@ DJCKTHUBHBIN Kypc «Metosl perenus pusndeckux 3anau». 10-11 kinaccesl. AT. 3opun H.U. Mactepckas yuurens. MexaHuka.
MonexynspHas ¢usuka. TepMoanHamuka. DiaekTpoauHamuka. «Bako», Mocksa, 2007



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

® Anumanuu pusndeckux o0beKToB. http://physics.nad.ru/

XKusas ¢pusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢puszuku ¢ ucnonbzoBanueMm MHTEpHETa. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/

dusnka: KOJUIEKIUs OnbITOB. http://experiment.edu.ru/

Ou3uKa: MEKTPOHHAs KOJUIEKIUS OMbITOB. http://www.school.edu.ru/projects/physicexp

www.resh.edu.ru






