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HHOACHUTEJIbHASA 3AIINCKA

[TporpamMma 1o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpelHEro odmiero oOpa3zoBaHus pa3paboTaHa
Ha OCHOBE TIOJIOKCHHUH U TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOMN TPOTrPAMMBI,
npeactaBieHHbx B ®I'OC COO, a takxe ¢ yuéroM demepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS U
KOHUENIMN TpernojaBaHus ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTelIbHBIX OpraHU3AIUSIX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3MKE HANpaBleHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyyaroumxcs 10—11 kinaccoB npu o0ydennn ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Moaxoa. [Iporpamma no ¢pusuke coorBercTByeT TpeboBanusm ®I'OC COO
K TUIAaHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METANpeIMETHBIM pe3yibTaTaM OOy4YeHHUs, a Takxke
YUUTBHIBACT HEOOXOIUMOCTh PEaTU3alliid MEXKIPEAMETHBIX CBs3ed (DU3WKU C €CTECTBEHHO-HAYYHBIMHU
y4ueOHBIMU TIpeiMeTaMu. B Hell onmpenensitoTcsi OCHOBHBIE LENH W3Y4YeHHs] (PU3UKHU HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsl, IUIAHUPYEMble pE3YJIbTaThl OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE,
MeTarnpeIMeTHbIE, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMBIE pE3yJbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOolee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAs B KadyecTBE y4eOHOro
mpeaMeTa B IIKOJE, BHOCHUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHH 00 OKpYXKarolleM MHUpeE.
HIkonpHBIA Kype (PU3UKH — CHCTEMOOOPA3YIONIUH JII ©CTECTBCHHO-HAYYHBIX YUCOHBIX MPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u acrponomueil. Mcnons3oBanre U akTUBHOE IPUMEHEHHE (PU3NUECKUX 3HAHUN
OTIpe/IeNIsieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJNOTHWH B cdepe PHEPreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyYE€HHs HOBBIX MaTepHUaJOB C 33JaHHBIMU CBOMCTBaAMH U Apyrux. M3ydeHue
(M3UKY BHOCHT OCHOBHOH BKJIaJ B ()OPMUPOBAHUE €CTECTBCHHO-HAYYHOW KAPTUHBI MUPA 00yUJaIOIITUXCS,
B (opMUpOBaHHE YMEHHUI MPUMEHSTh HAYYHBIH METOJ TO3HAHWS TPU BBINOJHEHWH HWMHU Y4eOHBIX
HCCIeJOBaHUH.

B ocHOBY kypca hu3uku a1 ypoBHsI CpEeIHETO O0IIEero 00pa3oBaHus MOJIO0KEH Pl UJIeH, KOTOPhIE
MOYHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TTOCTPOCHHUS.

Hoes yenocmumocmu. B COOTBETCTBHUM C HEH Kypc SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pa3fenoB (U3MKHM, BKIIOYAET KaK BOMPOCHl KJIACCHYECKOHM, Tak u
COBPEMEHHOM (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM C HeW Marepual Kypca (QU3UKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBisercs (OpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. EE peanusanuss TMpeAnonaraeT HCIOJb30BaHUE TyMaHUTAPHOTO
noTeHIrana (PU3N4ecKoi HayKu, OCMBICTIEHHE CBS3HM Pa3BUTHS (PU3UKU C Pa3BUTHEM OOILIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIeMaMHu.

Hoes npuxnaonou nanpagnrennocmu. Kypce Gpusnku npeanonaraetT 3HakOMCTBO C IIUPOKUM KPYTOM
TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKaHMUs, MOCBSAIIEHHBIX
9KOJIOTMYECKHUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHUH, a
TaKKe 0O0CYXACHHsI MPOOIEeM paIliOHATBLHOTO MIPUPOIOTIONB30BAHUS U SKOJIOTHYECKONH O€30MMacCHOCTH.

CTep:KHEBBIMU DJIEMEHTaMU Kypca (PU3WKH HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopuu (popmMHupoBaHHE NPEICTABICHUNH O CTPYKTYpE MOCTPOEHUS (PU3NYECKOW TEOpUH,
poyn GyHAAMEHTAIBHBIX 3aKOHOB M MIPUHITUIIOB B COBPEMEHHBIX MPEACTABJICHUSIX O TIPUPOJIE, TPAHHIIAX
MPUMEHUMOCTH T€OPHIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CuCTEMHO-EATENBHOCTHBIN MOAXOJ B Kypce (M3MKM peaqu3yeTcs Mpexkae BCero 3a CYET
OpraHU3aIMH SKCIIEPUMEHTAIBHON JeITeIbHOCTH oOyuatonmxcs. st 6a30Boro ypoBHs Kypca (pU3UKU —
3TO UCHOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX PadoT,
KOTOpBIE B MpOrpaMme Mo (PuU3NKe O0BEAMHEHBI B OOIIUIH CIHCOK YYCHUYCCKUX MPAKTHYECKUX PadoT.
Bbinenenne B yKkazaHHOM IepedHEe JIaOOPAaTOPHBIX pabOT, MPOBOJUMBIX Ul KOHTPOJIS M OLIEHKH,
OCYIIECTBISIETCS YYACTHUKAMU 00pa30BaTEIBHOTO MPOLIECCa UCXOs U3 OCOOCHHOCTEH TIIAaHUPOBAHUS H
ocHamieHusi kabunera ¢usuku. I[Ipu 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCST YMEHUSIMH
IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs, UCCIEeI0BAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH U IOCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME YAENSETCS PEUICHMIO PAacYETHBIX M KAyeCTBEHHBIX 3aaad. llpu stoM g
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 33aJa4d C SBHO 3aJaHHOW (PU3MYECKOH MOJIENbIo,
MO3BOJISIOIINE PUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeioB. [ KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OOBsICHEHUE MpPOTeKaHUs (U3NUECKUX SIBICHHNA M MPOIECCOB B OKPYKAIOMIEH >KU3HHU, Tpelyromue
BbIOOpa (PU3UUECKON MOJICNN AJISi CUTYalliH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHHYECKOMY OOCCIECYCHHIO
yueOHOro npotuecca 6a30Bblii ypOBEHb Kypca (GU3UKH HA YPOBHE CPEJHEro 001Iero oopa3oBaHus JOHKEH
M3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKH MM B YCIOBHSIX MHTETPHPOBAHHOTO KaOHWHETa
IIPEIMETOB €CTECTBEHHO-HAYyYHOro LMKiIa. B kabuHere QU3MKM JOJDKHO OBITH HE0O0XO0JuMOoe
nabopaTopHoe O0OpYZOBaHUE JJsl BBINOJHEHMS YKa3aHHBIX B IporpaMMme o (U3UKe YYEHHUYECKHX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOE 000pynI0oBaHne (GOPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM MHHUMAIBHOM
JOCTAaTOYHOCTH W 00ECHEYMBACT TOCTAHOBKY NEPEYMCICHHBIX B IMPOrpaMMe IO (DU3HMKE KITFOUEBBIX
JEMOHCTpallMi A7 UCCIENOBAaHUS M3Y4YaeMbIX SIBIEHUH M  IPOLIECCOB, OSMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JIaGoparopHoe 00OpynOBaHHE JUIsI YYEHHMUECKUX IpPAKTHUYECKHX paboT (opmupyercs B Buje
TEMAaTUYECKNX KOMILJIEKTOB M 00ECIeunBaeTCcs B Pacy€ére OJHOTO KOMIUIEKTa Ha JIBYX OOYYarOIIUXCH.
Temarnueckue KOMIUIEKTHI Ja0OPAaTOPHOro 000pyIOBaHUS JOJKHBI OBITH MOCTPOECHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUH aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJie HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHUsI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTpeMJIEHUs OOy4yaloIMXCsl K Hay4HOMY H3YYEHHIO MPUPOBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/IE O3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATEIBCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTEpUU
1 (QyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuE YMEHUN OOBICHATH SIBICHUS C MCIONb30BAaHUEM (PU3MYECKUX 3HAHUH U
HAy4YHBIX JI0Ka3aTEIIbCTB,;

e (opmupoBaHuE TpPEICTaBICHUNH O POIM (UIMKHU JJIs Pa3BUTUS JPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3THX Iieneil obecreunBaeTcsl peleHueM CIEeIYyIONMX 3aJad B Mpolecce M3ydeHHUs

Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:

e npuoOpeTeHHe CUCTEMBI 3HaHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHHUKYy, MOJIEKYJISPHYIO (HU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPOYU3UKY;

e (opmupoBaHUE YMEHHIl NPUMEHATh TEOPETUUYECKUE 3HAHUS JUIsl OOBSCHEHUS (U3HUYECKUX
SIBIIGHUN B IPUPOJIE U JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM JKU3HH;



® OCBOCHHME CHOCOOOB pEIICHUS PA3TUYHBIX 3a7au C SIBHO 33aJaHHON (HU3UYECKON MOjenblo,
3a/a4, TOJPa3yMEBAIOIIUX CaMOCTOSITENbHOE co3JaHue (U3MUECKONH MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33]1a4H;
e T[OHMMaHHE (UINYECKUX OCHOB U MPUHLMUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOILYIO CPENY;
® OBJAJIEHUE METOJlaMU CaMOCTOSITEIBHOTO IUIAHUPOBAaHUS W MNPOBENCHUS  (U3HUECKUX
HKCHEPUMEHTOB, aHaIM3a M HHTEPIpeTauy HH()OpMAIUK, ONpeAeTCHUs JOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTarTa;
® CO3/IaHME YCIOBUM [JIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOU
JESITeTbHOCTH.
Ha wu3ydenne ¢uszuku (0a30BBI YPOBEHB) Ha YPOBHE CPEAHETO OOIIEro 0Opa30BaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HeZEINi0).
[Ipeiaraemelii B mporpamMme mo (Qu3MKe MNepedyeHb JTa0OpaTOpPHBIX M IMPAKTHYECKHX pabdoT
ABIISICTCS PEKOMEH/IOBAaHHBIM, YYUTENb JENaeT BBIOOp MpPOBEACHUS JIAOOPATOPHBIX pabOT M OMBITOB C
y4€TOM MHJIMBUIyaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka o npupone. Hayunele MeToabl MO3HaHUS OKpyXaroumero wupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Gpu3NUeCcKuX SABICHHUIA U mpoieccoB. Hayunbie rumore3bl. GU3NYECKUe 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUS.

Ponbs u mecto pusuku B GopMHUpPOBAHUM COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B IIPAKTUUYECKON
NEeITEeIbHOCTH JII0ACH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHXKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JBHKeHUs. Cucrema OTCuéTta.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE NpSIMOJMHEWHOE JBMKeHue. I'paduxu 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBuxkeHue. [[BMKEHHE MaTepUAIBHOM TOYKH MO OKPY>KHOCTH C IMOCTOSIHHOW IO
MOJYJI0 CKOpPOCTBbIO. YTJIOBasg CKOpPOCThb, JWHEWHas cKopocTh. Ilepuong u wactora oOpalleHus.
LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CHUAOMETp, ABUKEHUE CHApPSJIOB,
LIETIHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntoienue aBrxkeHus Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUS.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.
HccnegoBanue COOTHOMIEHUSI MEXKIY IMTyTSAMHU, IPOMJICHHBIMU TEJIOM 32 MOCIIEI0OBATEIbHbIE PABHbBIC

MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.
N3ydeHue qBUKEHUS IAapUKa B BI3KOW KUJIKOCTH.
N3yuenne nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.
Tema 2. lunamuxa

[Ipuamun orHocutenbHOcTH ['amuned. Ilepseiit 3axkoH HproroHa. MHepuuanbHble CHUCTEMBI
OTCcUYéTa.

Macca Tena. Cuna. [lpunmun cynepno3unuu cui. Bropoil 3akoH HeroToHa mjisi MatepualibHOM
Touku. Tperuii 3akoH HploTOHA /151 MaTepUanbHbBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsokectu. [lepBas kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenwne. Buasr Tpenus (mokos, ckonbxenus, kauenus ). Cumna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUS U cuia TpeHus nokos. Koadduuument tperns. Cuna conpoTHUBIEHUS NIPU IBUKECHUHU TEJa B
KHUJKOCTHU WU rase.

[ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT CuiIbl OTHOCUTENBHO OCcH BpatleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHME: MTOAILIMITHUKY, IBH)KEHNE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHEeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecusi TBEpAOro Tenia. Bunbl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanmne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MIPYKHHE U PE3HHOBOM 00pasiie, OT
ux aepopMaium.

HccnenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3akonvl coOXpaneHusn 6 Mexanuke

Nmnynee maTepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUalbHBIX TOYeK. VIMIylbCc CHIBI H
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTuBHOE IBUIKEHHE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenunaneHas sHeprus. [loTeHnManpHas >3Heprus ynpyro AeGopMHUpPOBAHHOW NPY>KUHBIL.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnanpHble U HEMOTEHLIUANbHBIE CUiIbl. CBA3b pabOTHl HEMOTEHIIUANBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHnuyeckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIA ITUCTOJET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexosa nmoTeHIMATLHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3ydenne abCOIOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHHUYECKOW PHEpPruu Tela Ha MpUMepe
PacTsKEHUS. PE3UHOBOTO XKI'yTa.

Paspnen 3. MoaekyasipHasi QU3MKa ¥ TEPMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpHMM M HUX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBuxenue. Juddysus. Xapakrep ABMKEHUS M B3aMMOJCHCTBHS 4YacTHIl BeEIIECTBA.
Mopnenu cTpoeHus Ta30oB, KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. KonnuecTtso Bemectsa. [loctosnnas ABorapo.
Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH UI€ATTEHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeIHEed KHHETHYECKONW SHEprHMM TEIMJIOBOTO JBM)KEHUS
yactun rasza. lllkana temneparyp KenbBuHna. ['azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona.
3akon JlanproHa. M3omporeccsl B ueaaIbHOM Ta3e C MOCTOSSHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe
MIpeICTaBJICHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, Gororpaduu MOJIEKYJ OpraHUYECKUX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COoCyaa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MepeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOI'0 Tra3a.

Tema 2. Ocnoevlt mepmoounamuku

Tepmonunamuyeckasi cuctemMa. BHyTpeHHSs SHeprus TepMOIMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3Menenus. KonmdectBo TemnoTel U pabdora. BHYTpeHHsIsI SHEprusi OJHOATOMHOIO HJI€aIbHOrO Tasa.
Bunel Temionepenayun: TEMIONpPOBOJHOCTh, KOHBEKIIHS, U3IydeHHE. Y IebHasl TEINIOEMKOCTh BEILLECTBA.
KonunuecTBo TEmIoTHI pu TEIionepeaaye.

[Tonstue 06 ammabatHom mporecce. IlepBblit 3akoH TepMmoanHamukH. [IpumMeHeHHE MepBOro
3aKOHA TEPMOAMHAMUKH K H3o0mpoiieccaM. [ 'paduueckast uHTepnpeTaus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTuMOCTh PO1IeCCOB B MPUPO/IE.

TennoBele Mammubl. [IpuHIUOBl AelcTBUS TeIUIOBbIX MamMH. [IpeoOpazoBaHus 3HEpruu B
TeroBblXx MamuHax. Koadduuuent mnonesnoro aedctBus TermoBod Mamuubel. ukn Kapao u ero
KO3 PHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MTPOOIIEMBbI TETIIOIHEPTE€TUKH.

TexHuuyeckue ycTpoicTBa M MNPAKTUYECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHETO CrOpaHusl,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW 3HEpruu Tella MpHU COBEPLICHUH pabOThI: BBUIET MPOOKU M3 OYTHUIKU 110/
JeiCTBEM  CXXAaToro BO3AyXa, HarpeBaHue »d¢dupa B JATyHHOH TpyOke TMyTEM  TpEeHMS
(BuIEOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooGpazoBanue u koHAeHcarus. Mcnapenwme u kumneHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BIQXXHOCTh BO3AyXa. HacelmeHHbd map. YaenpHas TemiaoTa MapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammdeckue u amopdHbie Tena. AHU30TPONHsI CBOMCTB KpucTaisioB. JKunkue
kpuctaiasl. CoBpeMeHHble MaTepuaibl. [lnaBnenrne n kpuctannu3anus. Y aeabHas TeIuioTa IJIaBICHHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOTrO OaaHca.



TexHu4ecKne ycTporcTBa M MPAKTUICCKOE TIPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaJIOpUMETP,
TEXHOJIOTHH MOJYYCHUS COBPEMEHHBIX MAaTEPHUAaJIOB, B TOM YUCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX apOB.

Kunenue npu moHWKEHHOM JIaBJICHHH.

Cnoco6bl U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAJLUTIIECKOTO BEIIECTBA.

JleMOHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Paznen 4. DaekrpoauHaMunka

Tema 1. Inexmpocmamuka

DNeKTpu3anus Tel. DJNeKTpUYecKui 3apsan. JlBa Buaa 3JIEKTpUYECKUX 3apsanoB. [IpoBoanukw,
JURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsgoB. 3akon Kynona. TodeuHbIl 3JEKTpUYECKHM 3apsii. DIEKTPUUYECKOE
nosie. Hanpspk€HHOCTD aiekTpuueckoro noiid. [IpuHumn cyneprno3unuu 3ieKTpudeckux nosei. Jlunuun
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratudeckoro mous. [lorenmman. PazHocte moteHnmanoB. [IpoBomHUKH H
TUAJIEKTPUKU B SJIEKTPOCTATHUECKOM M0J€e. J{udnekTpuyeckas npoHUIIaeMOCTb.

Onekrpoémkocth.  KonzmeHcarop.  DJeKTpOEMKOCTh  IUIOCKOIO  KOHJEHcAaTopa.  ODHEprus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE TMPUMEHEHHE: JJICKTPOCKOM,  JJIEKTPOMETD,
AJIEKTPOCTATUUECKAs 3aIlMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTpYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEIL.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIUDJIEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IA MUIACTUH, PACCTOSTHUS MEX]Y
HUMH U JUBIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHS CYHIECTBOBAHMS 3JIEKTpUueckoro Ttoka. Mcrounwku Toka. Cuna
ToKa. [ToCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma ai1g yyacTka Henu.

DNEeKTpUYECKOe COMPOTUBIEHUE. YJIeTbHOE CONpOTHBIEHHE BemecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIaHHOE COCTMHCHHUE TIPOBOTHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyms—JIenia. MOImHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIEHUE UCTOYHUKA TOKA. 3akOoH OMa J1J1s1 OJTHOM
(3aMKHYTOI) 351eKTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DONeKTpOHHAasT MPOBOJUMOCTh TBEPIABIX METAJIIOB. 3aBUCUMOCTH COMPOTHUBIICHHUS] METAJJIOB OT
Temrneparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpruyecKkuil TOk B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.



[TonynpoBomuuku. CoOCTBEHHAs U IPUMECHAsT TIPOBOJIUMOCTh TOYNPOBOAHMKOB. CBolicTBa P—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DNEeKTPUYECKHU TOK B pacTBOpax M paciulaBax 3JI€KTPOJUTOB. DJIEKTPOJUTUUYECKAS] TUCCOIUALMS.
DIIEKTPOJIN3.

DneKkTpruyecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHuueckue YCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHUE: aMIIepMETpP, BOJBTMETP, PEOCTarT,
HUCTOYHUKHA TOKA, 3JEKTPOHArpeBaTEIbHBIC MPUOOPHI, AIEKTPOOCBETUTEIbHBIC MPHOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHl U (HOTOPE3UCTOPHI, IMOITYIPOBOJAHUKOBBIA O,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHHUS.

3aBUCHMOCTb COIPOTUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOIIAIN [TONEPEUYHOTO
CEYEeHMS U MaTepHaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3mepenue MeKTpoABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHNe ralbBaHUYECKOIO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHEr0 CONPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeamMmeTHbie CBSI3H

N3yuyenne xkypca ¢usuku 0azoBoro ypoBHs B 10 Kimacce OCyIecTBIsIeTcs C  y4€TOM
COJICPKATEIIBHBIX MEXKIIPEJMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nouwsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IO3HAHUSA: SIBJICHHE,
Hay4yHBIi (akT, THMoTe3a, (U3NUecKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, SKCIEPHUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMBbl ypaBHEHUH, JuHEiHass (QyHKuus, napadoia, rumepOosa, HX
rpadUKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOUW mpupone, nuddysus, ocMoc, TEI000MEH KUBBIX
OpraHU3MOB (BH/IBI TEIUIONIEPEAAUU, TETIJIOBOE PABHOBECHE), DJIIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BELLIECTBA, MOJISIPHAS
Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEJ, XKUIAKOCTEH W Ta30B, AJIEKTPUUECKUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTAYECKAS TUCCOIMAIINS, TATbBAHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMET.

Texuonoeus: mpeoOpa3zoBaHUe IBIKEHUH C UCIIONIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHHUs MMITYJIbca B TEXHUKE (pakeTa, BOJOMET U JIPYrHe),
JIBUTATEIh BHYTPEHHErO0 CropaHus, TmapoBas TypOWHa, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH TOJyYeHUsI COBPEMEHHBIX MaT€pPUaAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH,
ANEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJICHHE DIEKTPONPHOOPOB, KCEPOKC, CTPYWHBI NpPUHTED,
ANEKTpOHArpeBaTelbHbIe MPUOOPHI, DIEKTPOOCBETUTENbHBIE IPHUOOPHI, TATbBAHHUKA.

11 KJIACC
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Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKYUA

[TocrossuHblE MarHuThl. B3anMonIelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnosne. Bektop
MAarHUTHOM HMHAYKIUU. [IpyuHOMI Cynepno3vuuy MarHUTHBIX MOJIEW. JIMHUM MarHUTHOM HHAYKLUH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISl TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€E 1oJie MPOBOJAHMKA ¢ TOKOM. KapTuHa NMHUN MHIYKUMHA MAarHUTHOIO MOJISL JJIMHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJBIEBOIO MPOBOJAHHMKA, KaTyIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3anMozeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ mMonynb M HamnpaBieHHE. [[BU)KeHHE 3apsKEHHOW YacTHUIbl B OJHOPOIHOM
MarHuTHOM ToJie. Pabota cunsl Jlopena.

SIBnenue  dneKTpOMarHUTHOM  uMHAYKOuU.  IloTOK  Bexkropa  MarHMTHOM  HMHIYKLHH.
DNEeKTpOoABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.

Buxpesoe snekrpruueckoe nosue. DIEKTPOABUKYILAsA CUJIa UHAYKUUU B IPOBOJIHUKE, ABUKYLIEMCS
MOCTYIATEIbHO B OJIHOPOIHOM MarHUTHOM MOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBJI€HME CAMOMHIYKLIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTpPOMarHuTHOE ToJIe.

TexHU4eCcKue yCTPONUCTBA M IPAKTUYECKOE TPUMEHEHNE: TTOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTelb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Ub.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

UccnegoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 3J€KTPOMAarHUTHON WHYKITUH.

Pa3nea 5. KosieOanust 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOOAHBIE MexaHMuYecKue KosebaHus. ['apMoHudeckue KoseOaHus.
[lepuon, wactora, ammutyna u ($aza xonebanuit. [Ipy>kuHHBIA MasSTHUK. MaTeMaTHYeCKUd MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbupiii  koHTyp. CBOOOJHBIE  3JEKTPOMAarHUTHBIE  KOJNEOaHUS B HACATHHOM
KoJe0aTeIbHOM KOHType. AHAIOTHS MEX]Iy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.
®opmymna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUHU B UACATHHOM KOJIe0ATETHHOM KOHTYPE.

[IpencraBnenne o 3aTyXaoIUX KoJeOaHUAX. BBIHYXIEHHbIE MeXaHHYeCKue KojeOaHMUs.
Pe3onanc. Beinyk1eHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYCOMZANbHBIM NEpEeMEHHBIH TOK. MOIIHOCT, NEPEMEHHOTO TOKa.
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAMIPSKEHHUSI.



Tpanchopmarop. IlpouwsBoacTBo, Tmepegaya W TOTPEONICHHE  AJICKTPUUYECKONW  DHEPIHUH.
DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJCTBE AEKTposHeprun. KynbTypa MCIONb30BaHUS 3JIEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuueckue yCTpOHMCTBA M NPAKTHUYECKOE MNPUMEHEHHE: JJICKTPUUYECKUN 3BOHOK, T€HEpPaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeabHOW cHUCTeMBbl (IPY)KUHHBIA WM MaTeMaTHYeCKHM
MasITHUK).

Hal6mronenue 3aryxaronmx KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHHM) JUIS SJIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mocienoBaTEIbHOM COCIUHEHUM PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUU 3NEKTPoIepeaayun.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTHU OT JUTMHBI HUTH M MacChl
rpy3a.

HccnegoBanue nmepeMEHHOTO TOKAa B LENU W3 IOCIEAOBATENIbHO COEIUMHEHHBIX KOHAEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHvle 60JIHbL

Mexanuyeckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. CKopocTs pacnpoCTpaHeHUs U JJIMHA
BosiHEI. [lonepeunsie u npoaonbHbIe BoMHBL. MHTepdepenius u nudpakius MeEXaHn4eCcKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBIL. YCJIOBUSI M3JIy4EHHUS DJEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHranusi BektopoB E, B, V B anexrpomarauTHON BoJHE. CBONCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHUe, TpeJoMIIeHHe, monspusaius, audpakuus, uaTepdeperus. CKopocTh IEKTPOMArHUTHBIX
BOJIH.

[lxana sneKTpOMarHUTHBHIX BOJIH. [I[puMeHEeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paIUOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAasl JHArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, paauonpHEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

HabGmronenne otpaykeHrs U MPETOMIIEHUS MEXaHUYECKUX BOJH.

Ha6monenne natepdepeHnu U AuPpakinn MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHUE, TMOJSIPU3AIs,
mudpakuus, UHTepEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBera. TOUeUHBIN NCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IIIOCKOM 3epKalle.



[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN TOKa3aTeNlb IPEIIOMIICHUSI.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yroil MoaHOro BHyTPEHHErO OTPasKECHMUS.

Hucniepcust csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobwuparonue 1 pacceuBaroIIye JUH3bI. ToHKas TuH3a. @OKYCHOE PACCTOSHUE M OMITHYECKas CHjia
TOHKOM nuH3bL. [locTpoenue n3o0paskeHuil B COOMpAIOINX U PaccenBaOIMUX JUH3aX. DPopmysa TOHKOM
JIMH3BI. YBEIUYCHHUE, JaBaeMOC JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHKHU. YCIOBUS HaOIIOJCHUS
MakCUMyMOB W MHHHUMYMOB B HHTEP(PEPEHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. Judpakiuonnas pemiérka. Y ciaoBHe HAOIIOACHUS TJIABHBIX MAKCUMYMOB TIPH
MaJeHu MOHOXPOMATHUECKOIo CBeTa Ha JUGPAKIIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOWCTBA W TPAKTHUECKOE MPUMEHEHHWE: OYKH, Jiyna, (oToamnmapar,
MPOSKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsMonuHEITHOE pacpocTpaHeHHEe, OTPAKCHUE U peioMyIeHHe cBeTa. ONTHYeCKHEe TPHUOOPEI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBoO1a.

HccnenoBanue cBOWCTB 300paKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGimronenne naTepdepeHIm cBera.

HaGmonenne nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

Habmronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns MpeoMIIEHUs CTEKJIa.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

HaGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel OPUMEHMMOCTH — KJIACCMUECKOM MexaHuku. [locTynarel crnenuanbHOW — TEOpHH
OTHOCHUTEJIbHOCTU: MHBAapPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BAaKyyMe, MPHUHIMII OTHOCUTEIBbHOCTHU
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUIEHUE BPEMEHH U COKPAILLIEHUE JITMHBI.
OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHILIBI.
CBs13b Macchl C 3HEPTUel U UMITYJIbCOM PEISTUBUCTCKOMN YaCTHUIIbl. DHEPTUS TIOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. Dopmyna [1nanka cBs3u SHEpPruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMMYIbC POTOHA.

OtkpeiTue u uccienoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbsl (oTodddekTa.
VYpasuenue DitnmreitHa 1 hotodddexra. «KpacHas rpanumay horodddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYeCKHEe yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOMATIHK, COTHETHAS
Oatapest, CBETOIUOI.

Jlemoncmpayuu



®dotor(hPeKT Ha yCTaHOBKE C ITMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro GpoTodpdekra.
Cseroauon.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dactuil. [lnmanerapHas mMojenb
aroma. Iloctynarer bopa. U3nydenue u nornomenue (GOTOHOB MPH MEPEX0/e aToMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEHR 3HEPruu aTomMa BOJIOPOJa.
BonHoBbie cBoiicTBa yacTull. Bonubl ge bpois. KopnyckynspHO-BOJIHOBOM Tyaau3Mm.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.
TexHuuyeckue ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHME: CIIEKTPAIbHBINA aHaln3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habumoienue inHeHYaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.
Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HaGroienne JIMHeHYaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHUE PaAMOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio cocraBa panoakTHBHOTO m3nydenus. CpoiicTBa anbda-, Oera-,
raMma-usilydeHus. BausiHue paauoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.
OTtkpsiTHE TTpOTOHA U HeWTpoHa. HykionHas monens siapa ['elizenOepra—lBanenko. 3apsa spa.
MaccoBoe uncio saapa. M30tomnsl.
Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIM Oera-pacman. [‘amma-usznyuenue. 3akoH
PaZMoOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepusble peakuuu. [leneHne u CUHTE3 A1€ED.
SAnepusiii peaktop. Tepmosnepusiit cuHTe3. [IpoOremMpl U NEPCHEKTUBHI SACPHOU SHEPTEeTHKH.
DKOJIOTHYECKHE aCHEKThI sIIEPHON IHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.
Metobl HaOIIOCHUS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.
®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYecKOi KapTHHBI MHpa.
TexHu4eckue yCcTpoHCTBAa M NPAKTUYECKOE NMPUMEHEHHE: JT03UMETp, KaMepa BuiibcoHa, sepHsIi
peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusm).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH
Oransl pa3BUTHS ACTPOHOMUH. [IpHKIaHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.
Bun 3B€3anoro Heba. Co3Bes3ausi, spKue 3BE3/1bl, IJIAaHETHI, UX BUAMMOE JIBHIKEHUE.
Conneunas cucrema.
Connue. ConHeuHas akTuBHOCTb. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMmma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTBY». 3BE3NBI  TJIABHOM
MOCJIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETHMMOCTB» JUIsl 3BE3]l IVIAaBHOM MOCIEA0BATEIbHOCTH.

Buytpennee ctpoenue 3B€311. COBpeMEHHBIE MPEICTABIEHUS O MPOUCXOXKIEHNUU U 3Boytonuu ConHia u
3BE3. DTanbl )KU3HHU 3BE3.



Muneunbiii I[lyte — nHama [anaktuka. [lonoxenue w aBwxkenne ConHua B ['amaktuke. Tumbl
rajiakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sApax TAAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bosbmioro
B3pbIBa. PETMKTOBOE HM3ITydueHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmoienuss HEBOOPYKEHHBIM TJIa30M C HUCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
OTpe/ieNICHUs MOJIOKEHHUs HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
MOJTyLIApHs U SIPKUE 3BE3/BL.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponbp u3mku um acTpoHOMHUM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW M ITUYECKOM
cdepax nesITeIbHOCTH YelIOBEeKa, POJiIb U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOH KapTHHE
MUpAa, POJib (PU3NIECKOI Teopur B (POPMUPOBAHUH NPEICTABICHUH O (PU3MUECKON KapTUHE MHPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIpUPO/IE.

Me:xnpeamerHble CBSI3U

N3yuenne xkypca ¢usuku 6azoBoro ypoBHA B 11 Kjacce OCymIeCTBIAETCS € y4ETOM
COJIEPKATENIbHBIX MEXKIIPEJAMETHBIX CBs3€l C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMUHU, reorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBS3aHHBIE C M3YYEHUEM METOJIOB HAYYHOI'O IIO3HAHUSA: SIBJICHHE,
HAy4YHBI (akT, TUmoresa, (QHU3MUECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHHE, HKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIEb, UBMEPEHHUE.

Mamemamuxa: pellieHUE CUCTEMbl YpaBHEHUH, TpUTOHOMETpUYeckue QyHKIUU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPhl M HX IPOECKIUU Ha OCHU
KOOp/IMHAT, CJOXXCHHE BEKTOPOB, IPOM3BOAHBIC 3JEMEHTApHBIX (YHKUWUH, NPU3HAKKA MOJ00US
TPEYroJIbHUKOB, OIPEIeIeHHE MIOMAAN III0CKUX GUryp u oobéma ted.

buonocus: snekTpuyeckue SBICHHUS B JKUBOM mNpupoje, KojeOaTelnbHbIE BIKEHUS B KUBOU
MIPUPO/JIE, ONITUYECKUE SIBJICHUS B dKUBOM MIPUPOE, NEUCTBHE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MIIM, 3aJ€Kd MArHUTHBIX pyld, (GOTOChEMKA 3eMHOMU
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPSCEHU M.

Texuonozcusi: TUHUU DJIEKTpOIlepesrad, TeHepaTop IEPEMEHHOTO TOKa, AJIEKTPOJBUraTellb,
WHIYKIIMOHHAs Me4b, pajap, paauoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenepoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHasI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro npenmera «®Pusnka» Ha ypoBHE cpenHero oOuiero oopasoBanHus (0a30BbIid
YPOBEHB) JIOJDKHO 00ECIICUUTh TOCTHIKECHHE CIICAYIOINX JTMYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «Dusuka» TO0KHBI OTpaXaTb TOTOBHOCTD
U cocOOHOCTh 00YYaIOIINXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MUIMEH JTUUYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAIlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOrO OOIIECTBa, paCIIUpEHUE >KU3HEHHOTO OIBITa W OMbITa
NeSITEIbHOCTH B TPOIIECCE peai3allid OCHOBHBIX HANpaBICHUM BOCIUTATENbHOMN I€ATEIbHOCTH, B TOM
YuClie B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3ULIMHU OOYYaIOMIErocss KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEYETTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIIEHOCTh B HHTEPECcax IpakJaHCKOTr0 00IIeCTBa, Y4aCTBOBATh
B CaMOYIIpaBJICHNH B 00pa30BaTEebHON OpraHu3aIiig;

YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU H
Ha3HAYCHHEM,;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM NIEATETHLHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaXIaHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKEHUSM POCCHUHCKHUX YUEHBIX B
obnactu (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CMOCOOHOCTh OLIEHUBATh CHUTYalMI0 W TNPUHUMATh OCO3HAHHBIE DELICHUs, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas OSCTETUKY HAy4HOIO TBOPYECTBA, NPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM MpodhecCHOHATBHONU NeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢u3MKOM M TEXHUKOH, yMEHHE COBEpIaTh OCO3HAHHBIM BBHIOOP Oyaymiel npodeccuu U peaarn30BHIBATH
COOCTBEHHBIC )KHU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 W c€aMOOOpa3oBaHHI0O B oOjacT (QU3MKH Ha
MPOTSKEHUU BCEH JKHU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

COPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJIBTYphl, = OCO3HaHHME  TJO00ATBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IJTAHUPOBAHUE M OCYILIECTBJIEHUE JCHCTBHI B OKPYXKAlOIIEW CpeAe Ha OCHOBE 3HAHMS ILieJier
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbiTa JAEATEIbHOCTH HKOJOTHUECKOW HANpaBJICHHOCTH Ha OCHOBE HMEIOIIHUXCS
3HaHUU 10 (PpU3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



chopMHPOBAaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢bu3nveckoil Haykw;

OCO3HAaHWE IIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTh B IPOIECCE H3YYCHHS (PH3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIE0BATENLCKYIO EITeIbHOCTh HHIMBUIYaTbHO H B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEAEIIATh 1NN JAESITENbHOCTH, 3a7jaBaTh IApaMETPbl U KPUTEPUU UX JOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTpUBAEMBIX (DU3HUECKUX SBICHUSX;

paspabarhiBaTh IJIaH pEIICHUS MpoOJieMbl ¢ y4y€TOM aHalIM3a HMMEIOIIMXCS MaTepHalIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM, OLICHUBATh
PHUCKHU NOCIEACTBUM NEATENbHOCTH;

KOOPJIUHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBUSX PEAITbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKON HAYKH;

BIIa/IETh HABBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH B 00NacTH (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHS 3a/1a4 (PU3UIECKOTO
CoJIepKaHusl, IPUMEHEHHUIO PA3JINYHBIX METOA0B [IO3HAHUS;

BIIQJIETh BHJAMU JEATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaIuH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMUYHBIX Y4E€OHBIX CUTYyallUAX, B TOM 4YHCIE MPH CO3JAaHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3aJady, BbIJIBUTaTh TMIIOTE3Y €€
pellIeHns, HaXxOJIUTh apryMEHTHl JUIsl JOKa3aTesJbCTBA CBOMX YTBEPKIACHHM, 3a7aBaThb HapaMeTpbl U
KPUTEPUHN PELLICHUS;

aHAJIM3MPOBATh IOJIyYEHHBIE B XOJ€ PELICHMs 3aJauyd pe3yibTaTbl, KDUTUYECKH OLICHHBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHOM N1E€ATEIbHOCTH, B TOM YHUCIIE
IIPU U3yYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETb EPEHOCUTh 3HAaHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEAESATENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIJIBUT'aTh HOBBIE UJIEH, MPEAJIaraTh OpUrHHAIbHbIE MTOIXO/bl  PEILICHHS;

CTaBUTh MPOOJIEMBI U 33J]auHl, OMYCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaumeii:

BJIa/IETh HaBBIKAMH MOJIyuYeHUs MHPOpMauu (PU3NUECKOrO COJEp>KaHUS U3 HCTOUYHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOUCK, aHalW3, CUCTEMATH3alMIl0 W HMHTEPIPETALUIO
nH(OpMaIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;

HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pEUIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIOJeHHEeM TpeOoBaHUI
SPrOHOMUKH, TEXHMKH O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX M ATUYECKHX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpXKAHUS B Pa3lWYHbIX (opMarax ¢ y4y€TOM Ha3HAUYEHUS
uH(pOpMaIUY U LIETEeBOI ayIUTOPHH, BEIOUpPast ONTUMAIbHYIO ()OpMY MPECTABICHUS U BU3yaIH3alUH.



KoMMyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIATH OOIICHHE HA YpoKaX (PU3MKHU ¥ BO BHEYPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MIOHUMATh U UCIOJIH30BaTh MPEUMYILECTBA KOMAHIHON 1 UHIUBUTyaJIbHOU pabOThL;

BEIOMpATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHHA C Y4ETOM OONIMX WMHTEPECOB H
BO3MOKHOCTEH KayKJI0T0 YIEHA KOJUIEKTUBA;

IIPUHUMATH LIEJId COBMECTHOU JI€ATEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS IO €€
JNOCTH)KEHHMIO: COCTaBIIATh IUIAH JACHCTBUM, paclpeAesarb pPOad € YYETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI;

OIICHUBATh KA4YeCTBO CBOETO BKJIAJia M KAXKJIOTO YJYaCTHMKA KOMAaHIbI B OOIIMI pe3yNbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKThI, OLIEHMBAaTh UACH C NO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETMYECKOE ITOBEICHUE B PA3JUYHBIX CUTYyaUUsIX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJILHO OCYILECTBIIATh IO3HABATEIIbHYIO JIETEIBHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIaH PEIIEHUs pAaCYETHBIX M KAYECTBEHHBIX 3a/1a4, IIJIaH BBIITOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEATNIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JieNIaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (HOPMUPOBAHHMIO U MPOSBICHUIO SPYAULUU B 00JACTH (PU3MKH, MOCTOSHHO
MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJaJIeTh HaBBIKAMHU I103HABATEJIbHOM peduIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JECHCTBUHM H
MBICJIUTEIIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHUIA;

HCIOJIb30BaTh NPUEMBI pe(JIEKCUU JIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTIO PELLICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B nporecce 1ocTHKEHNS TMYHOCTHBIX PE3yJIbTATOB OCBOEGHUS IPOTPaMMBbI O (hU3HKe AT yPOBHS
cpeaHero obmero oOpa3oBaHus y OOYYaIOIIMXCSl COBEPIICHCTBYETCS SMOLMOHAIBHBIM HHTEIIEKT,
Mperoaralouii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAILHOE COCTOSIHUE, BUAETH
HampaBJIeHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e€;

CaMOpETyJIMPOBaHNUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATE OTBETCTBEHHOCTD 34 CBOE
MOBE/ICHNE, CIOCOOHOCTh aalTHPOBATHCS K IMOLUOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;



BHYTPCHHEH MOTHBALMH, BKIIOYAIONMIEH CTPEMJIEHHE K JOCTH)KEHHIO IIEJIH M YCIeXY, ONTHMU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX, YUUTHIBAThH
€ro IpH OCYIIECTBICHUU OOLICHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C IPYTUMH JIFOABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kJacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIh U MeCTO (PM3UKU B (DOPMHPOBAHUH COBPEMEHHOW HAyYHOM
KapTUHBl MHPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH W TEXHOJIOTHH, B IMPAKTHYECKOW JESITCIBHOCTH
JIFOJIEH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHHS] WM3YYCHHBIX (DU3MYECKHX MOJENel: MaTepuanbHas TOYKa,
WHEpIHAJIbHAS CHCTEMa OTCYETa, aOCOOTHO TBEPAOE TENO, MACATBHBIA Ta3, MOJICIH CTPOSHUS Ta30B,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIH SJIEKTPUUCCKHUM 3apsil MPU PEeIICHUH (PU3NUECKHUX 3a/1a4;

pacrio3HaBaTh (pu3MUYECKUE SABJICHUS (MPOIECChI) M OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHYECKOH TEOPUH CTPOCHHS BEIIECTBA U DJIGKTPOJWHAMUKH: PAaBHOMEPHOEC W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBW)KCHHE, CBOOOJHOC MAJCHHWE TEJN, JBMKCHHUE 1O OKPYKHOCTH,
WHepLHUs, B3auMojencTBue e, Auddy3us, OpOyHOBCKOE ABUKECHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX
Tel, M3MeHeHHe oO0BbEMa Tel Npu HarpeBaHWM (OXJIaXKJICHHH), TEIUIOBOS paBHOBECHE, HCIApCHHE,
KOHJICHCAIIHS, TIUIABJICHUE, KPUCTAJUTH3AIMS, KUTICHHE, BIAYKHOCTh BO3yXa, MOBHIIICHUE JTaBJICHUS ra3a
IIPH €0 HarpeBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXIY IMapaMeTpaMH COCTOSIHHSI ra3a B U30MPOIeCCax,
AJICKTPHU3ALIMS TEJI, B3aUMOJICHCTBHE 3aPsI0B;

OMKCHIBATH MEXAaHMYECKOE [IBIKEHUE, UCIOJNB3Ys (PU3MYECKHEe BEIUYMHBI: KOOPIWHATA, MYTh,
MepeMenieHne, CKOPOCTh, YCKOPEHHEe, Macca Teja, CHla, HMITYJIbC Tela, KHHETHYeCKas JSHepTusd,
MOTCHIMATbHAS YHEPTHUs, MEXaHWUYeCKass paboTa, MEXaHWUYECKash MOIIHOCTh; MPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (PU3UYECKUA CMBICT WCIIOIB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CJMHHUIIBI, HAXOIUThH
(hopMyIIbl, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTMMH BETUYHMHAMU;

OMKCHIBATh WM3YYCHHBIC TEIUIOBBIE CBOICTBA TEN M TEIUIOBBIC SBICHHS, UCHONB3YS (pu3mdeckue
BEJIMYMHBIL: JIaBJICHUE Ta3a, TEMIIeparypa, CPeIHsS KWHETUYECKas SHEPTHsl XaOTHYECKOTO IBWKCHHUS
MOJICKYJI, CpEeTHEKBAIpAaTHYHAs CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, paboTa
raza, K03(pQUIMEHT MOJIe3HOr0 NEHCTBUS TEIIOBOTO JIBUTATENs; MPH ONMUCAHUU MPABUIBLHO TPAKTOBAThH
(bu3MYeCKUH CMBICIT HCIOJIb3yeMBbIX BENUYHMH, UX OOO3HAYeHHs] M EJIMHUIBI, HAXOAUTh (POPMYIHI,
CBSI3BIBAIOIIUE IAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUNHAM;

OIHMCHIBATh W3YYCHHBIC DSJIEKTPUYCCKHE CBOWCTBA BEHIECTBA W  JJIGKTPUYCCKUE SBICHHS
(mpomecchbl), HCMONB3Ys (U3MUECKHE BEIMYUHBL: DIEKTPUYECKHM 3apsij, DJIEKTPUYECKOoe ToJie,
HaNpsKEHHOCTh  TOJISI, TOTEHIMAl, Pa3HOCTh IMOTEHIIMANOB; MPU OMNHUCAHUU MPABUIBHO TPAKTOBAThH
(U3MYECKUN CMBICT HCIIOJIb3YEeMBIX BEJIMYUH, WX OOO3HAUCHUS W CIUHUIILI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIIHE JIAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEITMUYNHAMU;

aHAIIM3UPOBATh PU3NYECKUE MPOIIECCHl U SBICHUS, UCTONB3YsS (PU3UUECKHE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u 1l 3axkonsr HeloToHa, 3aKOH COXpaHEHUs MEXaHHUYECKOH SHEpruw,
3aKOH COXpaHCHHS HMMITYJIbCA, TPHHIIAIT CYMEPIO3UIUN CHJI, MPUHITUI PaBHONPABHS HHEPITHATBHBIX
CUCTEM OTCUYE€Ta, MOJICKYISPHO-KHHETHYECCKYIO TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeqHell KHHEeTHYECKOM SHEPTUuu TETJIOBOTO JABIKEHUS MOJIEKYI C aOCONIOTHON TeMIlepaTypoi, MepBblii
3aKOH TePMOJUHAMUKH, 3aKOH COXPaHEHHsI DIIEKTPHUUECKOro 3apsaa, 3akoH KyloHa, mpu 3ToM paznudarh
CJIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKECHHE W YCJIOBHS (TpaHUIlBI, 00JIacTH)
MIPUMEHUMOCTH;



OOBSICHATE OCHOBHBIE IPHUHLUIBI JEHCTBUSA MallUH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyaTh yciaoBUs UX O€30MAaCHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBIMOJIHATE  OKCIIEPUMEHTH IO HCCIEIOBAaHHUI0 (U3MYECKUX SBJICHUH M TPOLECCOB C
UCIOJIb30BAHUEM NPAMBIX U KOCBEHHBIX H3MEpPEHUH, mpu 3ToM (opMynupoBaTh npodiiemy/3agady U
TUIIOTE3Yy Y4€OHOI0 HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000py10BaHHUs, IPOBOIUTD
OTIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISATh TPSMBbIE W KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIMYUH, MPH STOM BHIOHMpATh
ONTUMAJIbHBIA CIOCO0 M3MEpPEHHMs W UCMOJIb30BaTh M3BECTHBIE METOAbl OLEHKU IOTrPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXKIy (PHU3MUECKUMH BEIMYMHAMHU C MCIIOJIB30BAaHUEM IPSIMBIX
W3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOIYYEHHON 3aBUCUMOCTH
(bu3nYecKUX BEJIUYUH B BUJE TaOIuL U rpadMKOB, JeaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIECA0BaHMS;

coOyoaTh IpaBuiaa OE30I1aCHOrO TpyAa IpU NPOBEICHUM HCCIEIOBaHMHA B pamMKax y4eOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIECIOBATEIbCKOH M NPOCKTHOH JESATETBbHOCTH C  HCHOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBaHUS;

pemiaTh pacu€THbIE 3aJjauyd C SIBHO 3aJaHHON (DU3MYECKOH MOJIeNIbI0, UCHOJb3Yd (pU3nuecKue
3aKOHBl M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/laud BBIOMpATh (U3NYECKYIO MOJIENb, BBIACIATDH
¢bu3nveckre BEMUIUHBI U (HOPMYITBI, HEOOXOAUMBIE ISl €€ PelIeHHsI, TPOBOIUTH PAacu€Thl M OIICHUBATh
PeambHOCTh MOIYYEHHOTO 3HAYCHUST (PU3HUUECKON BEITMYMHBI;

pelmiaTb KaueCTBEHHbIE 3a/a4M: BBICTPAUBATh JIOTMYECKH HEHNPOTHBOPEUYMBYIO  LIEIOYKY
paccyXJIeHHU ¢ ONOpOi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

WCIOJIB30BATh TPU PEHICHUU YYEOHBIX 3a/1a4 COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJOTHUHU IS
MOWUCKA, CTPYKTYPHUPOBAHHS, HWHTEPIPETALMU W NPEACTABICHUS Yy4eOHOW M Hay4YHO-IOMYJISIPHOK
uHbOpMalUY, NOJYYEHHOM M3 pPAa3JIMYHbIX HMCTOYHMKOB, KPUTHUECKH aHAJIU3UPOBATh IOJIY4aeMYIO
nHpopMaIuo;

IPUBOAUTH MPUMEPBI BKJAJa POCCUUCKUX M 3apyOeKHbIX YyuEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCITIOJIh30BATh TEOPETHUYECKHE 3HAHHUS 1O (HU3UKE B TOBCEJIHEBHOW J>KM3HM ISl OOECTIeUeHHS
0€30MacHOCTH TpU OOpallleHuH ¢ NpUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXPAaHEHUS
3JI0pOBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT'0 TMOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B TpYIIE C BHIMOJIHEHHEM PA3IMYHBIX COIUABHBIX POJIEH, TUIAHUPOBATh PadOTy TPYIIIEI,
paMoHaIFHO pacIpeeNiaTh 003aHHOCTH U TUIAHUPOBATH JESATEIFHOCTh B HECTAHJAPTHBIX CHUTYAITUSX,
aJIeKBaTHO OIIEHUWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIILI B PELICHUE pPacCMaTpUBaeMOil MPOOIIEMBI.

K xoHny o6y4yenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
C(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh HAa TpUMepax pojib U MECTO (GU3HUKHA B (DOPMUPOBAHHH COBPEMEHHON HAaydHOU
KapTUHbl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOH IeATeIbHOCTH
JO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPa;

YUUTHIBATh TPAHUIIBl IPUMEHEHUS W3YYEHHBIX (DU3MUYECKUX MOJETEH: TOYCUHBIH SIEKTPUIECKUI
3apsi, JIyd CBeTa, TOYCYHBIH MCTOYHHK CBETA, SJEpHAs MOJAETh aroMma, HYKJIOHHAs MOJETh aTOMHOTO
S7Ipa IpU PelIeHnN PU3NUECKUX 3a1a4;

pacrio3HaBaTh (pu3nueckue sBIEHHS (MpoIecchl) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA ¥ KBAaHTOBOW (U3WKU: DIEKTpUYECKas MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHAYECKOE, MarHUTHOE JCWCTBUS TOKAa, B3aMMOCWCTBHE MAarHWTOB, JJIEKTPOMArHWTHAas HHIYKIHS,
JeicTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBIKYIIUICS 3apsjl, 3JIEKTpOMarHUTHBIE
KonebaHus W BOJIHBI, TPSAMOJMHEHHOE paclpoCTpaHEHHE CBeTa, OTpPaKEHUE, MPEJOMIICHHUE,
uHTepdepeHus, Audpakuus U MOJIApU3aLUs CBETa, NUCIEpCHUs CBeTa, (HOTOINEKTpUUYECKUU APdeKT
(boTtorpdexrt), cBeToBOE naBiIeHWE, BO3HUKHOBEHHE JIMHEMYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U MCKYCCTBEHHAsl PaJlOaKTUBHOCTb;



ONUCBHIBATh M3y4YEHHBIE CBOMCTBAa BeIIECTBA (AJIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO POBOJIUMOCTD PA3IMYHbIX CPEXl) U SJEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCIIONb3YS
¢bu3nvecKre BETUUNHBL: SJEKTPUUYECKHUNA 3aps/l, CHJIa TOKA, FIEKTPHUECKOE HANpPsDKEHUE, IIEKTPUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh NOTEHIMAJIOB, JIEKTPOIBIKYIAs cUila, paboTa TOKA, MHIAYKLUS MarHUTHOTO
noJisi, cuia Amrepa, cuia JlopeHua, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUYECKOTO U MarHUTHOTO
MOJIEH, MEepUoa M 4YacToTa KojeOaHWM B KoieOaTeJIbHOM KOHTYpE, 3apsii M CHJa TOKa B Mpolecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHuil, (OKYCHOE PacCTOSIHUE U ONTHYECKAs CHJIa JIMH3BI, IPH
ONMCaHUM NPABUJIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCIIOJIBb3YEMbIX BEIMYMH, WX O00O03HAUYEHUs U
CIMHUIIBI, YyKa3blBaTh (OPMyJIbl, CBA3BIBAIOIIME JAHHYK (DU3MUECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOLIECCHI, HCIONB3YS (DU3UYECKHE BEITHMYMHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA CBETA, YHEPIUS U UMIIYJIbC (POTOHA, IEPUOJ
IOJTypacIiazia, SHEPrysl CBSI3U aTOMHBIX SA€p, IPU ONKMCAHUM NPABUIIBHO TPAKTOBATh (U3NYECKUN CMBICI
UCTOJIb3yEeMBIX BEJIMYMH, MX 0003HAUCHHsI W €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE IAHHYIO
(U3NYECKYIO BETUUMHY C APYTHMHU BEIUYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UUECKON BEITMYMHEI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SIBJIECHUS, UCHOIb3Ysd (U3NYECKUE 3aKOHBl M NPUHLUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEIOBATEIBHOIO U MapaIeIbHOTO COEIMHEHUs MTPOBOJHUKOB, 3aKoH JlxKoyinsa—
JleHua, 3aKOH AJIEKTPOMArHUTHOW MHAYKIMU, 3aKOH MPSIMOJIMHENMHOIO PaclpoOCTPaHEHUs CBETA, 3aKOHBI
OTpPaKEHHsI CBETA, 3aKOHBI IPEJOMJICHUS CBETa, ypaBHEHHE OWHINTEHHA a1 (poTorddexTa, 3aKoH
COXPAHEHMsI SHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMs JIEKTPHUUECKOro 3apsjaa, 3aKOH
COXpaHEHMsI MacCOBOI'0 YMCIIA, MOCTYNaThl bopa, 3aKOH pagloaKkTUBHOIO pacraja, IpU 3TOM pa3ivyaTh
CIIOBECHYIO (JOPMYJTHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE W YCIOBHS (TpaHUIbI, 007IacTH)
MIPUMEHUMOCTH;

OIpeIeNIATh HalpaBiIeHUE BEKTOpa HMHIYKIMM MAarHUTHOTO IIOJIA IPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTPOUTH M OMKCHIBATh N300pa’keHKE, CO3/1aBaeMOE INIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATE ~ OKCIIEPUMEHTH 10  HCCIECIOBAHHUI0 (U3NYECKUX SBJICHUH M TIPOLECCOB C
HCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEpPEHHUM: Mpu 3TOM (HOpMyIHpoBaTh MpodieMy/3afgady u
TUIIOTE3Y Y4€OHOI0 SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEUIOKEHHOT0 000py10BaHUs, TPOBOIUTh
OIBIT U GOPMYJIMPOBATH BHIBOJIBI;

OCYILECTBIATh MpsIMbIE U KOCBEHHbIE M3MEPEHMs (PU3NYECKUX BEJIWYUH, MPU ITOM BBIOMpATH
ONTHUMAJbHBIA CIMOCOO W3MEPEHHs U HCIOJIb30BAaTh HW3BECTHBIE METOAbl OIEHKM IOrpelIHOCTeN
U3MEPECHU;

UCCIIeI0BaTh 3aBUCUMOCTH (U3MYECKUX BEJIWYMH C MCIIOJIB30BAaHMEM IPSIMBIX M3MEPEHMH: MpH
3TOM KOHCTPYMpOBAaTh YCTAHOBKY, (PMKCHUPOBATH PE3Yy/IbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE TaOIMI U TpaMKOB, JeJIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

coOnoaTh mpaBuia 0€30MacHOrO Tpyda HpPU MPOBEIECHUHM HCCIEIOBaHMM B pamMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOH  JESATEIbHOCTH C  HCHOJIb30BAHHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemath pacu€THble 3a7aud C SIBHO 33JaHHOM (PU3MYECKON MOMAENbI0, HCHOJb3ys (U3HUecKue
3aKOHBI M TMPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/laud BHIOMpATh (U3NYECKYIO MOJIENb, BBIACIATDH
¢u3nyeckre BEIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ peleHHs], TPOBOIUTh PacyE€Thl U OLIEHUBATh
PEAIbHOCTH MOJTYYEHHOI'0 3HaYeHUS] (PU3NYECKON BETUYHHBI;

pelmars KauyeCTBEHHbIE 3aJauyd: BBICTpauBaTh JIOTUYECKH HENPOTHUBOPEUYMBYIO  IEMOYKY
paccyXJIeHH ¢ ONOpOol Ha N3YyUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh MPU PEIICHUU Y4EeOHBIX 3a]1ad COBPEMEHHBbIE MH(pOPMAlMOHHbIE TEXHOJIOTUH JUIS
MOMCKA, CTPYKTYPUPOBAHMS, HHTEPHOPETALMU U TMpEeACTaBICHUS Y4eOHOH M Hay4YHO-TIOMYJISIPHOU
nH(pOpMalLlUY, TOJYYEHHON H3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh IOJIy4aeMYIO
uH(pOpMaINIO;



OOBSICHATh TPUHLHUIBI JIEHCTBUS MAIlWH, NpUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyarh
yCIIOBHSA UX OE30MIACHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOW >KM3HU IJs OOecreyeHUs
0€30MacHOCTH TpU OOpalleHHH ¢ NPUOOpaMU U TEXHHUUYECKUMH YCTPONCTBAMH, JUIS COXpPAaHCHHS
3JI0OPOBBSI U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHIMOJIHEHUEM PAa3IMUHBIX COLUATBHBIX POJICH, INIAHUPOBATh PadOTy IPYMIIbI,
paIoHaIbHO pacHpeneNsaTh 00S3aHHOCTH U TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB IPYIIIIHI B PELICHUE PACCMATPUBAEMO TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
No HanmeHnoBanmue (wnbpoBbIe)
w/n §33116J10B H TeM Beero Konrpoabubie IIpakTHyeckue 06PA30BATEILHBIC
porpamMmmal padoThI padoThI pecypebi
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®du3rKa 1 METOJIBI 5 bu6nunorexa LIOK
HAYYHOT'O MTO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pasznen 2. MEXAHUKA
bubnmoreka [JOK
2.1 | Kunemarika > https://m.edsg).ru/7f4lbf72
bubnmnoreka HOK
2.2 Hunamuxa ! https://m.edscLJEJ.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B 6 1 1 bubnnorexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 8§JI;I§I]:}I/’.]II$IPHO- 9 1 bubmmorexa [IOK
KHHETITIeCK O TeopHII https://m.edsoo.ru/7f41bf72
32 OCHOBBI 10 1 bubmuoreka [{OK
TEPMOIUHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 CAOF(S[f;I:EZieIHGCTBa. 5 Bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
®dazoBbIe IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnuorek K
41 Onexrpoctatitia 10 1 . sy ea500 M 76410172
ITocTosiHHBIM
492 ANEKTPUYECKUN TOK. 12 1 1 bubmuoreka [IOK
Toku B pa3nmu4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 [TPOTPAMME



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

KoanuecTBo 4acoB

Ne | HammeHnoBaHue pa3esioB M TeM
n/m | nporpammel Bcero Hble
padoThI

Pazpnen 1. JIEKTPOAUHAMUKA

Kontpoas IlpakTHueck JieKTpoHHBIE (HHPPOBHIE)
He padoThbl

o0pa3oBaTelibHbIE pecypchl

MaruuTtHoE 10JI€E.
1.1 11 1
DneKTpoMarHuTHast MHIYKIUS

Hroro no pazneny 11

Pazgen 2. KOJIEBAHUSA U BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo0.ru/7f41c97c

21 MexaHH4eCcKue U 9 bubnunorexa LIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHM s https://m.edsoo.ru/7f41c97c
99 MexaHH4eCcKue U 5 1 bubnunorexa LIOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [{OK
2.3 | Onmma 10 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI CTICIIUATIBHOM TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1  DneMeHTHI KBAHTOBOI ONTUKHU 6 bubmmorexa [IOK
' eMe 0RO O https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bubnmorexa LIOK
4. A
3 TOMHOE AApo > https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DneMEeHThI aCTPOHOMHUH U 7 1 bubmuoreka [IOK
' acTpOo)U3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7

Paszpen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 OO6oOmaromiee MOBTOPEHHE 4
Hroro no pazneny 4
PeszepBHoe Bpemst 3

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68 4 7

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
o aTra JICKTPOHHBbI u BbI
Jrj;n Tema ypoka Beer | Konrpoann gqli:leKTqu fdl:*.yqemm (?6[?330[::1Ten:ﬂl:,le¢;):cyp§m
0 ble padoThI paGoTEI
| | e e | Buorera LOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIllero Mupa
Ponb 1 MecTo dusuku B
MHUPOBAHUU COBPEMEHHOM
2 I(-il);)}I:qHOII;IOKZpTHHCL(I) NI[)I/fpae B ° 1 bubmorexa LIOK
o ’ https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JESITENIbHOCTH
Jroen
MexaHuueckoe TBUKEHHE.
3 ﬁgggﬁzigﬁg TI[I;mKeHI/Iﬂ 1 bubmmorexa [IOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
yCKOpEHHUE
4 PaBHOMEpHOE NpsAMOJIUHEITHOE 1 bubnnoreka [JOK
JBVDKCHUE https://m.edso0.ru/ff0c3620
5 PaBHOycKkOpeHHOE 1 bubnnorexa [JOK
NPSIMOJIMHEIHOE JIBHKCHUEC https://m.edsoo.ru/ff0c372e
6 CBobosHOe najieHue. Y CKOpeHue 1 bubnnorexa [JOK
CBOOOIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
7 Hoowerme warepmamot rovn 1 ubmiorera LIOK
https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTHU
[IpyHIMII OTHOCUTEIBHOCTH
8 lNannes. MaepuuansHble 1 bubnnorexka [JOK
cucTeMbl otcueTa. [lepBblit 3aK0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca tena. Cuina. [lpunnun
9 cynepnosunuu cuil. Bropon 1 bubnnoreka [JOK
3akoH HproTOoHA JUIS https://m.edsoo.ru/ff0c3be8
MaTEpHUaIbHOU TOUKH
10 Tpernii 3akoH HeroTOHA 1U1s 1 bubnuoreka [IOK
MaTepUATbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| s g o, [ BuGorra 1O
' https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. 1 bubnuoreka [IOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
13 TpeHHAL. Cuna conpoTHBIEHUS 1 bubnuorexa [IOK
[IPH JBMKEHHH TEJIa B KUAKOCTH https://m.edso0.ru/ff0c3f76
WM ra3e
14 ITocTynarensHoe u 1 bubnuorexa [IOK
BpalareabHOe IBHKCHHE https://m.edsoo.ru/ff0c41a6
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a0COJIIOTHO TBEPAOTO TEa.
MowmenT cuibl. Ilnedo cuisl.
VYcnoBus paBHOBECHS TBEPIOTO
Tena

15

16

17

NMnynbsc MmaTepuasbHOM TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPAHEHHUS UMITYJIbCa.
PeakTuBHOE nBUKEHUE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTrepualbHOU TOYKU. TeopeMa
00 U3MEHEHUHN KMHETUYECKOI
SHEpPIrun

[loTenuunanpHas SHEpTHUsL.
[ToreHmanpHas 3HEPTUs Ypyro
neOopMUPOBAHHOI MPYKUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c461a

18

19

20

IloTeHumanbHbBIC U
HENOTCHIUAJIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITUATBHBIX CHII C
H3MCHCHHEM MEXaHMYECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEpPruu

JlaGopatopHnas pabora
«MccrnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
IIpUMEpPEe PACTHKEHUS
PE3HHOBOTO KTyTa»

KonTponsnas pabora Nel no
teme «Kunemaruka. JlnHaMuKka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

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

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

21

22

23

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. bpoyHOBCKOE JBUKEHUE.

Hudbdy3us

Xapakrep ABUKECHUS U
B3aMMOJIECHCTBHS YaCTHI]
BellecTBa. MoJenu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX TEI

Macca monekyn. Konnuecto
Bemlectra. [locTositHHas ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

24

TemoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHue.
[lIxana remneparyp Llenscus

25
26

Uneanpusrii raz 8 MKT.
OcnoBHoe ypaBHeHne MKT

AOCoMI0THas TeMIIepaTypa Kak

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4fde

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Mepa CpeHE KNUHETHYECKOU
OHCPIUU ABUIKCHUS MOJICKYIJI.
YpaBHenue Menpeneena-
Kunaneitpona

https://m.edsoo.ru/ffOc511e

3akoH JlanbToHa. ['a3oBbIe

Kkpuctajibl. COBpeMEHHbIE
MaTepHuabl

27
| 3aKOHBI
JlabopartopHnast pabota
o8 «HccnenoBanne 3aBUCUMOCTH
MEX1y MmapaMeTpaMy COCTOSHUS
Pa3peKEHHOTO ra3a»
g | mpoteoct s s B LOK
https://m.edso00.ru/ff0c570e
MIpEACTABICHUE
BuyTtpenHss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 CIIOCOOBI €€ M3MECHCHUS. bu6mmoreka [IOK
KonuuecTBo TermioTsl 1 padoTa. https://m.edso0.ru/ff0c5952
BuyTpenHss sneprus
OJHOATOMHOI'0 HJEaJIbHOTO ra3a
31 Bunusl Termonepenadn bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
VY neapHas TEMI0EMKOCTD
3p BelecTsa. KonnuecTBo TEMIOTHI bu6mmoreka [IOK
[IPH TEILIONEPEIaYe. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
IlepBbIil 3aKOH TEPMOAVHAMUKH U bubnnorexka [JOK
33 ]
€ro MpMMEHEHHE K U30IPOoIIeccam https://m.edsoo.ru/ffOc5efc
s | bommmuoem, spnson Buorera 0K
) https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TEIUIOBOM MaIIHHbI https://m.edsoo.ru/ff0c600a
36  ukn Kapno u ero KIT/I
37 DKOJI0rH4ecKue MpooIeMbl
TETUIOHEPTETUKHI
38 Sﬁ%i?f;?;;azp (1?1?31/11(3 bubmorexa [TOK
’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKHI
» B LOK
’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMUKH
I1 BaHUeE U
40 K(?If::l?f;;;ﬂaﬂciapeHHe u bubmmorexa LJOK
' https://m.edso00.ru/ff0c63b6
KHUIIEHHE
A THAs ¥ OTHOCUTEIbHAS
41 Bni(;(c)gcf)ocuaB%;yX; SR bubmmorexa LJOK
. ’ https://m.edsoo.ru/ff0c64d8
Hacsimennsriit nap
TBépnoe Teno. Kpucrammueckne
U aleop(bHHe Tena. AHU30TpOIUS Bubmorexa LIOK
42 | cBOWCTB KpUCTAILIOB. JXKuakue

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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43

[TnaByieHre M KPUCTATUTA3AIIHSL.
V nenbHas TEII0Ta IJIaBICHUS.
CyOmumariust

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

YpaBHEHHE TEIIOBOTO OamaHca

DnekTpu3anus Teil.
DnekTpuyeckui 3apsia. JBa Buma
AIEKTPUUECKUX 3apsI0B

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO
3apsaa

BsaumopeiicTBue 3aps10B. 3aKOH
Kynona. Toueunsrit
JIEKTPUYECKUI 3apsi]L

Hanpsyk€HHOCTB IIEKTPUYECKOro
noist. [IpuHnun cynepno3uuuu
BJIEKTPUYECKUX MoJen. JInnun
HANPsHKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6ced

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cwit aiekTpocTaTHiecKoro,
noiud. [lorenuuan. Pa3zHocts
[OTEHIAATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

51

52

53

54

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
Z[I/ISJIGKTpI/I‘-ICCKaSI
IMPOHUIIACMOCTb

OnektpoémkocTb. KonaeHncarop

DNEeKTPOEMKOCTH TIJIOCKOTO
KOHJICHCAaTOpa. DHEprus
3apsHKEHHOT0 KOHIEHCAaTopa

Jlaboparopras pabota
"N3mepenue 3neKTpOEMKOCTH

 KOHJeHcaTopa"

[TpunIMTT NEHCTBUS U
MIPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIFHOTO ariapara,
CTpYHHOTO IPUHTEPA.
DneKTpocTaTUYeCKas 3alluTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cymiectBoBaHus. [TocTosHHBIN
Tok. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma aJist
ydacTka Ienu

56

[MocnenoBarensHoe,
napajuieIbHOe, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
Jlaboparopnas pabota
«M3yyeHne cMenaHHoro
COCIMHEHUS PE3UCTOPOB)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c74f0

57

PaGora u MOIIHOCTb

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

58

59

60

61

62

3akon OMa J1st MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. KopoTkoe 3amMbIkaHuE.
Jlaboparopnas pabota
«M3mepenue D/IC nucrounuka
TOKa ¥ €ro BHYTPEHHETO
COIPOTHUBIICHUS

Pesepubiit ypok. KontponbsHas
pabora 1o Teme
"DnexkrpoauHamMuka" /
Bcepocculiickas npoBepoyHas
pabora

O6o0maromuii ypok
«QNEKTPOANHAMUKAY /
Bcepoccuiickas npoBepouHas
pabota

DneKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAIIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIJIOB OT
TEMIIEPaTypBbI.
CBepxnpoBOIMMOCTb

DNEeKTPUUYECKHUI TOK B BaKyyMe.
CBoIiCTBA 3JIEKTPOHHBIX ITYYKOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ffOc88be

63

[TonynpoBoIHUKH, UX
COOCTBEHHAs U ITPUMECHAs
npoBoauMocTb. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
npubopsI

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

64

65

66

DNEeKTPUUECKUN TOK B pacTBOpax
Y pacIiaBax 3JIeKTPOJIHTOB.
DNEeKTPOIUTHYECKAS
JUCCOITHAIUS. DIEKTPOIIU3
DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Momnuns. I1na3ma

DnexTpuueckre nprudopsl U
YCTPOWCTBA M MX MPAKTUIECKOE
npuMeHeHne. [IpaBuna TeXHUKH
6e30macHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

68

KonrtponbHas pabora o teme
«Onekrpocraruka. [locTosHHBIN
JJIEKTPUYECKUN TOK. TOKHU B
Pa3IMYHBIX Cpeaax»

PesepBubIil ypok. O6006mIaronmit
ypok 1o TemaM 10 kimacca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME

68



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoauuecTBO 4acos

Kontpon IIpakTtuu Jara JICKTPOHHbIC
Ne Tema ypoka Bee bHbIE ecKue H3Yy4YeHH wpposLIe
ro oOpa3oBaTe/ibHbIE
padorel | padoThl A
pecypcsl
[TocTostHHBIE MArHUTHI M UX
B3auMojielicTBre. MarHuTHoe bubnmoreka [JOK
1  mone. BekTop MarHMTHOM 1 https://m.edsoo.ru/ff0c977
WHAYKIUU. JIMHUA MarHUTHON 8
UHIYKIUH
MaruutHoe 1ose mpoBOAHHKA C
o5  TOKOM. OmnbIT DpcTena. 1 bubmumorexa [IOK
B3anMoeiicTBre IPOBOHHKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopatopHnas padora Nel
3 ((I/I3yEeHI/II; MaI‘II)-II/ITHOI‘O 10JIA 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelficTBe MAarHUTHOTIO MOJISI HA
MPOBOJIHUK ¢ TOKOM. Cria
Arl)vmef)la. JlaGopatopHnas pabora bubmmorexa LHOK
4 . 1 1 https://m.edsoo.ru/ffOc9ac
No2 «MccnenoBanue necTBus 0
MOCTOSIHHOTO MarHUTa Ha =
paMKy C TOKOM
JleiicTBre MAarHUTHOTO TTOJIST HA Butmorexa LIOK
5 | JIBIDKYIIYIOCH SapiRCHHYIO 1 https://m.edsoo.ru/ff0c9df
yactuiy. Cuna Jlopenna. 4
Pa6ota cuibl Jlopenna -
DNeKTpOMarHUTHASE WHYKIIHSL.
[ToTok BEKTOpa MarHUTHOMN
6 wuaaykouu. SC uHIYKIKU. 1
3aKOH AIEKTPOMarHUTHOM
unaykuun Papanes
JlaboparopHuas pabota Ne3 bu6mmoreka [JOK
7 | «MccnemoBaHue SIBIEHUS 1 1 https://m.edsoo.ru/ff0cal5
AIEKTPOMArHUTHON MHITYKITUI 0
NHunykTuBHOCTS. SIBIIEHUE
camouHyKiuu. I]1C bu6mmoreka [JOK
g | CAMOMIIYKINIH. JHeprus 1 https://m.edsoo.ru/ff0ca60
MarHHTHOTO TIOJISI KaTyIIKU C 0
TOKOM. DIIEKTPOMAarHUTHOE -
moJie
TexHu4eckue yCcTpoiucTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIC
g  MarHHTEL, SIEKTPOMArHUTEL, 1
AIEKTPOABUTATENb, YCKOPUTEITH
DIIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
O06o0maromuii ypok bu6mmoreka [IOK
10 «MarauTHOE TIOTIE. 1 https://m.edsoo.ru/ffOcab8
ONEeKTPOMarHUTHAsI HHIYKIIHS 2
11 KoutponbHas padota Nel no 1 1 bubnuorexa [LIOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

TeMe «MarguTHOE moJIe.
DJIEeKTPOMAarHUTHasE UHYKIUSD)

https://m.edsoo.ru/ffOcad5
8

12

13

14

15

CBOOOTHBIE MEXaHUYECKHE
KojeOanus. ['apMoHUYeCcKre
KosieOaHus. Y paBHEHUE
TFapMOHUYECKHUX KOJICOAHMIA.
[IpeBpaiienue sHepruu

JlaboparopHuas pabota Ned
«HccnenoBanue 3aBUCUMOCTH
Meproaa MajbIX KOJICOaHHIA
rpy3a Ha HUTHU OT JUTMHBI HUTH
U MaccChl Tpy3a»

KonebarenbHpIii KOHTYP.
CBoboiHBIC
3JICKTPOMArHUTHBIC KOJICOaHMs
B MJI€AJIbHOM KOJie0aTeIbHOM
KOHTYpE. AHAJIOTHS MEXY
MEXaHUYECKHUMU U
3JICKTPOMArHUTHBIMU
KoJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHCHHS SHEPTUU B
HJicaIbHOM KOJIeOaTCILHOM
KOHTYpE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch82
0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c
4

16

[TpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb8
6

17

18

IlepeMeHHBIN TOK.
CuHyconaibHbII epeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JNENCTBYIOIEE 3HAYEHUE CUIIBI
TOKa U HANPSKEHUS
Tpancdopmarop.
ITponsBoacTBo, nepenava u
noTpeOIeHUE IEKTPUIECKOM
JHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOchd3
4

19

20

21

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JJEeKTponepesad

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
AIIEKTPO3HEPTUHU B
ITOBCEJTHEBHOM KU3HH

MexaHndeckre BOJTHBI,
YCIIOBHS pacTIpOCTPAHECHHUS.
[Tepuon. CxopocTh
pacupocTpaHeHus U JUIMHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc32
4

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab
4



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

BOJIHEL. [Tonepeunsie u
MMPOAOJIbHBIC BOJIHBL

3Byk. CKOpOCTb 3ByKa.

bubmuoreka [JOK

IToctynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTH

22 T'poMKoCTb 3ByKa. BricoTa https://m.edsoo.ru/ff0cccO
ToHa. TemOp 3ByKa c
gy | ST o B LOK
: https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHIMIB paTuOCBI3U U
24  teneBunenus. Pazsurue
.~ cpencts cBs3u. Pagnonokanus
o5 KonTposnbnas pabora Ne 2 bubnnoreka [HOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
Hpsmosuneiinoe bubmumorexa [IOK
pp PACHPOCTPANCIHC CBETa B https://m.edsoo.ru/ff0cd35
OAHOPOJHOM cpene. ToueuHblid 0
UCTOYHUK cBeTa. JIyu cBeta =
OTtpaxeHue cBeTa. 3aKOHbI BuGmmotexa LIOK
27 OTPDKCHILI CBETA. Hoctpoenmne https://m.edsoo.ru/ffOcd4e
M300paXeHH B MJIOCKOM 0
3epKaie =
IIpenomnenue cera. [TonHoe Bu6nuotexa LIOK
2g DBHYTPCHICE OTPLKCHIC. https://m.edsoo.ru/ffOcd7f
[IpenenbHbIi yron noaHoro 6
| BHYTPEHHETrO OTPa)KCHUs -
JlaGopatopHas pabota Ne5 bubnuoreka [IOK
29 «M3mepenue mokasareins https://m.edsoo.ru/ff0cd67
MPETOMIICHUS CTEKIIa» a
JInH3bI. Hom:poeHHe Bubmorexa [IOK
30 H300paKeHHI B THASC. https://m.edsoo.ru/ffOcdd1
®opmyiia TOHKOW JIMH3BI. o
YBenuueHue JIMH3bI =
JlaGopatopHas pabota Ne6
31 | «MccaenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus ceera. CroxxHbIN
coctas 6enoro ceera. L[Ber.
32 JlaboparopHas pabota Ne7
«Habnronenne aucrepcun
CBETa»
Wutepdepeniys ceeta. bubnuoreka [IOK
33 JIudpaxius cBeta. https://m.edsoo.ru/ffOced?
JudpakimonHas pemeérka 2
34 ITorepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
OnTudeckue npudopsl U
35  ycTpoiicTBa M YCIIOBHS MX
0€3011acCHOTr0 MPUMEHEHUS
I'panutsr NPHMEHIMOCTH Bubmorexa LIOK
36 o oCCHMHICCRON MEXAMIIL. https://m.eds00.ru/ffOcf86

2



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTH.

bubmuoreka [JOK

51

OTIpeIeIEHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA
CgoiicTBa anbda-, 6era-,

ramMma-u3inydeHus. Bnusaue

37 3amMe/icHrEe BPEMEHHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHE ITTUHBI
OHeprus U UMIYJbC

38 PEISATUBUCTCKON YaCTHUIIBI. bu6mmoreka [IOK
CBsI3b MacChl C SHEPTUeH 1 https://m.edsoo.ru/ff0cfc68

| MMIYJIbCOM. DHEprusl MOKOs
KontponbHnas padora Ne3

39 «Ontuka. OCHOBBI bubmuorexa [JOK
CIENHATbHON TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®otonbl. Dopmyina I1nanka. bubmuorexa [JOK
DHeprus 1 uMIrysisc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Buborexa [IOK

4 %EEEZ?iZKTa' Onbirst A. T https://m.edsoo.ru/ffOcffc4
3aKOHBI (bOToav(b(beKT“a. Butmorexa LIOK

42 ggjﬁ?;;iiiniﬁgzgzﬂﬂm https://m.edsoo.ru/ff0d015
rparuiay Gporoaddexra £
Hasnenue cera. OnwiThl I1. H. bubmuorexa [JOK

43 JleOeneBa. XumMHUYECKOE https://m.edsoo.ru/ff0d04a
JIIEUCTBUE CBETA 6
TexHuyeckue ycTpoicTBa u

44 TPAKTHMECKOE IPUMEHEHHE!
dboTo31eMeHT, GOTOIATUHK,

COJTHEYHast OaTapesi, CBETO U0/
Penrenue 3anay o teme bubmuorexa [JOK

45 | «DaeMeHTHI KBaHTOBOM https://m.edsoo.ru/ff0d030
OIITHKH 2
Mogens atoma ToMmcoHa. BuGmuorexa LJOK
Omneiter Pesepdopaa mo )

46 PACCESHUIO -YaCTHIL, https://m.edso0.ru/ff0d091
ILtaneTapHast MogeIb aToMa a

bu6mmoreka [IOK

47 Tocrynaret bopa https://m.edsoo.ru/ff0dOafa
N3ny4yenue u norioueHme

48 (OTOHOB IpH TIEPEXOJIe aTOMa C bubnuotexa [JOK
OJTHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl ciekTpos
BoanoBbie CBOMCTBA YaCTHII.

Bomnsl ne bpoinns. bubnuoreka [IOK

49 KopmycKyJisipHO-BOTHOBOM https://m.edsoo.ru/ff0d0ca
nyanu3M. CIOHTaHHOE U 8
BBIHY)KJICHHOE U3ITy4YCHUE
OTKpBITHE PAITUOAKTHBHOCTH.

OanTH Pe3pep(bop)1a o BH6H_H0TeKa LIOK
50 https://m.edsoo.ru/ff0d0fd

2



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d0302
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PalMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbl

52

53

54

55

56

57

58

OTkpeITHE IPOTOHA U
HerTpoHa. M3oromel. Anbda-
pacnaz. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amMmma-u3nyuenue

OHeprus cBA3U HYKJIOHOB B
anpe. SlnepHble peakluu.
SAnepusiii peaktop. [Ipobaemsr,
IIEPCIIEKTUBBI, YKOJIOTUYECKUE
aCIIEKTHI SACPHOU dHEPIETUKHU

OJeMeHTapHble YaCTHIIbI.
OTkpbITHE TO3UTPOHA. MeToIbI
HaOJI0IEHUS U PETUCTPaLUU
3JIEMEHTApPHBIX YaCTHII.
Kpyrasiii cron
«DyHIaMeHTaIbHbIE
B3auMoJieiicTBus. EnuHcTBo
(bu3nYeCKOil KapTUHBI MUpa»

DTanbl pa3BUTHS aCTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. Buj 3BE31HOTO
Heba. Co3Be3usi, sipKue
3BE31bI, IJTAHETHI, UX BHINMOC
nekenne. ConHeyHas cucreMa

Comnnne. ConHeunast
AKTUBHOCTh. VICTOYHHK
sHepruu CoJiHIIA U 3BE3]T

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI
TJIABHOW TOCJIEIOBATEIBHOCTH.
BnytpenHee cTpoenue 3BE31.
CoBpeMeHHbIE NPECTaBICHUS
0 MIPOUCXOKIACHUHU 1 IBOJIOIIUH
ConHua u 3B€31

Mnineunsiii [Iyte — Hama
I'anaktuka. Ilonoxenue u
nekenne CoHia B
I'anaktuke. I'agakTUKH.
YépHsle ObIpHI B ApPAX
TraJIakTUK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

59

Bcenennas. Paz0Oeranue
rajnakTuk. Teopus bonsioro
B3pbIBA. PenmmkToBOE
u3iydeHre. MeraranakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMHHU

O6o06maromuii ypok. Posb
(U3HUKHN U aCTPOHOMHUH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOH cdhepax



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

JACATCIIBHOCTH YCJIIOBCKA

62

O6o06matromuii ypok. Posb
($U3UKU ¥ aCTPOHOMUH B
COLIMAJILHON U dTUUYECKOH
cdepax AesITeTbHOCTH
YeroBeKa

63

64

65

66

67

68

O6o06matromuii ypok. Ponb u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOMN HAay4YHOM
KapTUHE MHUpa

O6o06matromuii ypok. Posb
¢du3nveckoit Teopun B
(bopMupOBaHUY MTpECTABICHUN
0 (hu3MYecKoi KapTUHE MUPA

Ob6o6maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHOe
noJsie. DNeKTpOMarHuTHas
WHIYKIIHS

PesepsHblii ypok. OnTuka.
OCHOBBI crIelIUAIBHON TEOPUHU
OTHOCUTEJIbHOCTH

Pesepnslii ypok. KBantoBas

¢du3uka. DeMeHTbI
ACTPOHOMHUHU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC

Kox
npoBepsieM
oro
pe3yJibTar
a

10.1

10.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl
cpeaHero o0uero oopa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpPAX POJIb U MECTO (HU3UKU B (DOPMUPOBAHHM COBPEMEHHOM
HAay4yHOW KapTHHBl MHpa, B Pa3BUTUHM COBPEMEHHOW TEXHUKM U TEXHOJOIUH, B
IIPAKTUYECKON NEATEIbHOCTH JIIOIEH

Y4YuTHIBaTh TPAaHUIBl MPUMEHEHHs HW3YYCHHBIX (PHU3MUECKUX MOENeH: MarepHuaibHas
TOYKa, MHEpLHabHas CHUCTEMa OTCcuéTa, aOCOIIOTHO TBEPIOE TENIO0, WICAJIbHBIA ras;
MOJIEIIA CTPOEHUsS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCYHBIM AIEKTPUUECKUHN 3apsii —
IpU pelIeHnd GU3NUECKuX 3a1au

10.3

PacmoznaBath ¢usudeckue sBICHUS (IpOLECCh) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MECXaHUKU, MOJIGKy.]I?[pHO-KHHGTH‘IGCKOfI TCOpUHn CTPOCHUA BEUIICCTBA nu
9NIEKTPOJMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE TPSMOJMHEHHOE JIBHKCHUE,
cBOOOJHOE TAZICHHE TeJ, IBHKCHHE 1O OKPYXXHOCTH, WHEPUHs, B3aUMOJCHCTBUE T,
nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE KHUJIKOCTEH M TBEPABIX TEJN, U3MCHEHUE
o0b€Ma Tenm mpH HarpeBaHMM (OXJXKICHHH), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAlUs, TUIaBJICHUE, KPUCTAIUTN3AIMS, KUIICHHE, BIaKHOCTh BO3yXa, MOBBIIICHUE
JAaBJICHUA Tasa IPU €ro Harp€BaHWMW B 3aKPBITOM COCYAC, CBA3b MCKAY IIapaMETpaMHu
COCTOSIHUS Ta3a B U30IPOLECCAX; SIEKTPU3ALMS TEJ, B3aUMOACHCTBHE 3aps10B
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OnuceiBaTh MEXaHUYECKOE ABUKEHUE, UCIOIb3Yysl (PU3MUYECKUE BEIWYUHBI: KOOPAMHATA,
NyTh, II€pPEMEIIEHNE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CWIa, HMIYJIbC Tela,
KHHETHYECKasi SHEPrus, MOTCHIMAIbHAS JHEPrUs, MeXaHuueckas paboTa, MeXaHW4YecKas
MOIIIHOCTh;, MPHU OIMUCAHUHM TMPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIONIb3yEeMbIX
BEIIMYMH, WX OOO3HAYECHHS M €IUHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIUYUHY C APYTUMHU BETHUNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBbIE CBOMCTBA TeN M TEIMJIOBBIE SIBICHUS, HCIOIb3Ys
(1)I/I3I/I‘ICCKI/IC BCIIMYUHBI: JAaBJICHHUEC T'a3a, TCMIICpAaTypa, CPCAHAA KUHCTUUCCKAsA SHEPTUA
Xa0THYECKOTO0  JBUKEHMsS  MOJIEKYJ, CpEJIHEKBAJApaTH4Has CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIJIOTHl, BHYTPEHHsISI 3Heprus, pabora rasza, KO3(Q(UIHUEHT I0JE3HOTO
JEHCTBHS TEMJIOBOIO JBUTATENs; MPH ONUCAHUHM TNPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICIT HCIOJB3YCMBIX BCIWYUH, HX oOo3HaueHUsT H C€IUHUIIbI, HaXOJUThb q)OpMYJ'II)I,
CBSI3BIBAIOIINE IAHHYIO (PU3NYECKYIO BETMYMHY C IPYTMMH BEJTUYMHAM

10.6

10.7

OnucelBaTh M3Y4YEHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHUE SIBJICHUS
(mpotiecchbl), UCHOIB3YsT (PU3NYECKUE BETUUYHMHBI: DJIEKTPUUECKUNA 3apsi, AJIEKTPUUYECKOe
[oJIe, HAIpPsHKEHHOCTh I0JIS, IMOTEHLMAN, PA3HOCTh IMOTCHLMANIOB; IIPU OIHMCAHUU
MPAaBWJIBHO TPAKTOBATh (PM3WYECKUI CMBICT HCIOJIb3YEMBIX BEIMYMH, UX 00O3HAu€HUs U
€IMHUIIBI; YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYI (DU3MUECKYI0 BEIUYHHY C
JPYTUMU BETMYUHAMU

AHATM3UPOBATh (DU3MUYECKHUE TMPOIECCHl M SBICHUS, UCIONB3YS (U3MUECKHE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMupHOro TsroteHus, |, 11 u Il 3akonsr HeroToHa, 3aK0H coxpaHeHUs
MEXaHHYECKON DSHEPruH, 3aKOH COXPAHCHHS HMITYJIbCA, MPUHITUI CYIICPIIO3UITUN CHII,
MPHUHIIMIT PABHOIMPABUS WHEPLHUATBHBIX CHCTEM OTCYETA; MOJEKYISIPHO-KHHETUYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEAHEH KHHETHYCCKOW JHEPTUU
TEIUIOBOTO JBIDKCHHUS MOJIEKYT ¢ a0CONMIOTHOM TeMIlepaTypoi, TepBbI 3aKOH




TEPMOJIMHAMHKH; 3aKOH COXPAaHEHUS 3JICKTPUYECKOTO 3apsaa, 3akoH KysoHa; mpu 3Tom
pa3iauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKCHHE U
yCJIOBHS (TpaHUIlBI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHITH OCHOBHBIE IPUHIUIBI JEHCTBUS MaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iardaTh yCIOBHs UX 0€30MaCHOTO MCIIOJIb30BAHMSI B IOBCEAHEBHON KU3HU

BBINONHATE AKCIEPUMEHTHI MO HWCCIEAOBAHHIO (PU3MUYECKUX SBICHHUH M MPOIECCOB C
UCTIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHUIL; IPH 3TOM (OPMYIHUPOBATH IpoOIeMy
(3amauy) ¥ rumore3y y4yeOHOro SKCHEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHUsl, TPOBOAMUTH ONBIT U POPMYITHPOBATH BHIBOIBI

10.10

10.11

OcymiecTBiATh NpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH; IPU 3TOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs M UCIOJIb30BaTh U3BECTHBIE METOJIbI OLICHKH
IOTPELIHOCTEN U3MEPEHUIN

HccnenoBaTh 3aBUCUMOCTH MEXIY (GU3HMUECKUMHU BETMUYNHAMU C UCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHUIl; IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOTYUYEHHOM
3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BUAC TaOMUI[ U TrpaduKoB, IelIaTh BBIBOJBI TI0
pe3yJibTaTaM HCCIIeI0BaHUs

10.12

Cobmoiate mpaBuiia OE30MACHOTO TpyAa IMPU IPOBEIACHUHM MCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, y4eOHO-MCCIIEAOBATEILCKOM W TPOEKTHOW MAEATENBHOCTH C
HCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYAOBAHHUS

10.13

Pemare pacu€rHple 3amauu ¢ SBHO 3aJaHHON (PU3MYECKONW MOMAENbI0, HCIONb3Ys
¢usnyecKkue 3aKOHBI W TMPUHIUIBI, HAa OCHOBE aHAIM3a YCIOBUS 3a7add BLIOWPATH
(bu3NYECKYI0 MOJIENb, BELACTATH (U3UUYECKUE BETUUUHBI U (DOPMYIIbI, HEOOXOAUMBIE [T €€
peuieHusi, TPOBOJUTH PACU€Thl M OLEHUBATh PEAJbHOCTh TOJYUYEHHOTO 3HAYCHHS
(bu3nYeCcKoil BETUYMHBI

10.14

10.15

10.16

Pemarh kayecTBeHHbIE 3a/layd: BHICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYHMBYIO IIETIOYKY
pacCyXJI€HHI ¢ OMOPO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS

Hcnonp3oBath Tpu  peHIEHWH YYEeOHBIX 3aJad COBPEMEHHBIE HWH(POPMAIMOHHEIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, HUHTEPIIPETALIMM U IPEACTaBICHUs y4eOHOM
U Hay4yHO-TIONMYJSPHOM MH(POpPMALMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAIU3UPOBATh MOJTy4aeMyro HH(pOpMaIiio

[IpuBonTH pUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE IPOIIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT UM

10.17

10.18

Hcnonb30BaTh TEOpETHUECKHE 3HAHMS 1O (U3MKE B TOBCEIHEBHOMW KM3HM JUIf
oOecnieueHus Oe3omacHOCTH TMpu  oOpalleHuH ¢ [pudopaMM M TEXHUYECKUMU
YCTPOMCTBaMHM, [UIS COXpPAHEHUs 3/0pOBbSI U COONIOJEHHS HOPM 3KOJOTMUYECKOTO
MOBEJICHUS B OKPYXKAIOWIEH cpeae

PabGorats B rpyamne ¢ BBIITOJHCHUEM Pa3jIMYHbIX COLHAJIbHBIX pOJ'ICI\/JI, IJIaHUPOBATHb
paboTy Ipynibl, pallMOHAIBHO paclpeAesaTh 003aHHOCTH U IJIAHUPOBATh AESITEIbHOCTh
B HCCTAHAAPTHBIX CHUTyalUdX, aACKBATHO OLCHHUBATL BKJAA KaXJOT0 H3 YYaCTHHKOB
I'PYNIbl B pelIEHHE pacCMaTPpUBAEMON MTPOOIIEMBI

11 KJIACC

Kox

NpoBepsieMOro
pe3yJbTarta

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/JIbHOM
NMPorpamMMbl CpeiHero oo1ero o6pa3oBaHus
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JIeMOHCTpHUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUH
COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOM NEATEIBHOCTH JIFOEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3nyeckoil KapTUHbBI MHpa




11.2

Y4uThIBaTh TPAHUIIBI IPUMEHEHHUS U3YUYEHHBIX (PU3HMUECKUX MOJENEH: TOUCUHbBIN
AIEKTPUUECKUH 3apsl, iACpHAst MOJIETIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO Sipa
MIpH pelieHnd GU3HUeCcKuX 3a1a4

11.3

PacnioznaBate pusnyeckue siBiieHHs (MMPOIECCHI) U OOBACHITH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (PH3UKU: SJEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBHSI TOKA, B3aUMO/JICHCTBAE MarHUTOB,
ANEKTPOMArHUTHAS MHAYKIUS, ICWCTBUE MArHUTHOTO TOJISl HA IPOBOTHUK C TOKOM U
JBYDKYIUICS 3apsil, DJIEKTPOMArHUTHBIC KOJICOaHHS U BOJIHBI, IPSIMOJIMHEITHOE
pacrpocTpaHeHHEe CBETA, OTPAKEHHE, IPeIoMIIeHIE, HHTepepeHIHs, AudpaKius u
MOJISIpU3aIis CBETa, JUCTIEPCHs cBeTa, hoTodnekTpudeckuid dpdext (hoTodrddekr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHUE IMHEWYATOTO CIIEKTPa aToMa BOAOPOa,
€CTECTBEHHAsI U HCKYCCTBCHHAS PaJIHOAKTHBHOCTb

11.4

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKIE, MATHUTHEIE,
ONTUYECKUE, JIEKTPUUECKYIO MPOBOIUMOCTD PA3JIMYHBIX CPE) U AIEKTPOMArHUTHBIE
sBJIEHUS (TIPOIIECCHI), UCIOIB3YS (PU3MUECKHE BEIHUMHBI: 3JICKTPUUECKUN 3apsijl, CUia
TOKa, MJIEKTPUUECKOE HAMPSIKEHUE, AIEKTPUUIECKOE COMTPOTUBIICHHUE, PA3HOCTh
notenuuanos, DJIC, paboTa Toka, HHIYKIUS MAarHUTHOTO TOJIs, crjla AMIiepa, cuia
JlopeHuia, MHIYKTUBHOCTD KAaTYIIKU, YHEPTUS SJEKTPUUECKOTO U MATHUTHOTO TTOJICH,
MEePHOJ] M YaCTOTa KoJieOaHMii B KoJebaTeIbHOM KOHTYpE, 3aps/] U cujia TOKa B
MIPOIIECCE TAPMOHUYECKUX JICKTPOMArHUTHBIX KOJIeOaHMH, (POKYCHOE pacCTOSTHUE U
ONTUYECKAsl CHJIA JIMH3BL; TPU OMUCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUIN CMBICI
HCIOJIb3YEMBIX BEIMYWH, HX 0003HAYCHUS U €IMHUILIBI; YKa3bIBATh (DOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYHHAMU
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11.6

11.7

OnuceIBaTh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4YaCTOTa CBETA,
SHEPTHs U UMITYJIEC (DOTOHA, IIEPUO]T TIOTypaciiaia, JHEPT sl CBSI3U aTOMHBIX SI/IEp;
IIPY OIMCAHUU MIPABUIIBHO TPAKTOBATh (PU3NUECKHI CMBICI UCIOIb3yEMbIX BEMUMH,
uX 0003HAYCHHS M CUHHIIBI; YKA3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAaHHYIO
(bu3NYECKYIO BEJIMYUHY C IPYTUMH BeJINYMHAMM, BBIYUCIIATh 3HaUeHUE (pU3HUecKoi
BEJINYHHBI

AHanu3upoBath GU3NYECKUE TPOLECCH U SIBICHUS, UCTIOIb3Ys PU3NYECKUE 3aKOHBI U
MIPUHLMIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U TAPAJIEBHOIO COEAUHEHUS
IIPOBOJIHUKOB, 3aKOH J[xoyist — JIeHna, 3aK0H 3J€KTPOMarHMTHOW MHIYKIIUH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPAaHEHMSI CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHbI
MIpeIOMIIEHUS CBETa, ypaBHEHHE DWHIITeHHA U1t poToaddexTa, 3aKkoH coXpaHEHUs
SHEPTUH, 3aKOH COXPAHEHMS UMITYJIbCa, 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3aps/a,
3aKOH COXPAaHEHUs MacCOBOTr0 YUCIIA, IOCTYyIaThl bopa, 3aKOH panoaKTUBHOTO
pacnana; npu 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €TI0
MaTeMaTUYeCKOe BhIPAKEHUE U YCIIOBUS (FPpaHMIIbl, 00JACTH) MPUMEHUMOCTHU

OnpenensiTh HallpaBJlI€HUE BEKTOPA MHAYKIIMM MarHUTHOTO TIOJISl IPOBO/IHUKA C TOKOM,
cuiiel Amnepa u cuiibl JlopeHna

11.8

11.9

11.10

11.11

CTpouTh U ONUCHIBATh H300pAKEHUE, CO3IaBAEMOE TIJIOCKHM 3€pKalloM, TOHKOM
JIAH30U

BBINOTHATE 3KCIEPUMEHTHI 110 UCCIIE0BAaHUIO (PU3MUECKUX SIBJICHHUN U IPOIIECCOB C
WCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPU 3TOM (HOpMYyIHUPOBATH
npobaemy (3aauy) U TUIOTE3y Y4eOHOT0 3KCIIEpUMEHTa, COOMpPaTh YCTAHOBKY U3
MIPEIJI0KEHHOTO0 000PYA0BaHUS, TPOBOJAUTH OIBIT M (POPMYIUPOBATEH BHIBOIBI

OcyiecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BETUYMH; IPU 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIIOIB30BaTh N3BECTHBIE METOIBI
OILICHKH ITOTPEIIHOCTEN N3MEPEHUI

HccnenoBath 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIOJIB30BAHUEM HPSIMbIX
M3MEPEHU; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThI
MOJIYYEHHOM 3aBUCUMOCTHU (PM3MUYECKUX BEJIMYMH B BHJI€ TAOJIUIl U rpadUKOB, J1E1aTh




BBIBOJIBI 11O pE3YJIbTaTaM HMCCIICAOBAHUA

11.12

Cobmronats npasuia 6€300aCHOTO TPpy/Ja P MPOBEJICHUH HCCIIEI0BAHHMN B paMKax
y4eOHOT0 SKCIIEPUMEHTA, y4eOHO-UCCIEA0BATEIHCKON U TPOCKTHOM JAESITEIBHOCTH C
HCIIO0JIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1aOOPaTOPHOT0 000PYI0BaAHHUS

11.13

Pematp pacuérHbie 3a/1a4M ¢ IBHO 33JJaHHON (PU3UYECKON MOJEIBIO, UCIIONIB3YS
(du3nUecKre 3aKOHBI U IPUHIIUITEI; HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4H BRIOMPATH
(bu3MYECKYI0 MOJIEIb, BBIACTATh GU3NYECKUE BEIUYUHBI U (OPMYIIBI, HEOOXOUMBbIE
JUTst €€ peleHus1, IPOBOJUTh Pacu€Thl U OLICHUBATh PEAILHOCTh MOJIYYEHHOTO
3HaueHUs GU3NYECKON BETUUHHBI

11.14

11.15

Pemarp kauecTBEHHBIE 3a/1a4K: BHICTPAUBATh JJOTUYECKH HETIPOTUBOPEUUBYIO IIEMIOUYKY
paccyxIeHHi ¢ OTOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe
SIBJICHUS

Vcnonp30BaTh Ipy pelIeHUuH YIeOHbBIX 33a]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JUJIS TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALUN U IPEICTABIICHUS
y4eOHOM U HaAy4IHO-TIOMYJIAPHON HH(POPMAIIUH, TOTYICHHON U3 Pa3InIHbIX
MCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh [10JIy4aeMy0 HHPOPMALIUIO

11.16

11.17

11.18

OOBSACHATH IMPHUHIUIIBI ,Z[eﬁCTBPIH MallllH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB;
pasiindaTth yCJIOBUSA UX 0e30MacHOro NCIOJIL30BAHUS B IMOBCEAHEBHOM KH3HU

[TpuBOIUTE IPUMEPHI BKIIAAa POCCUUCKHX U 3aPYOCIKHBIX YUEHBIX -(DU3HKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUU

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS IO (PU3UKE B TIOBCETHEBHOM KHU3HH IS
obecrieyeHus: 6€30MaCHOCTH MPU 00palIeHUH ¢ TPUOOpaMH U TEXHUUECKUMHU
yCTpOMCTBaMH, JUIsl COXpaHEHMSI 3J0POBbsI U COOJIIOEHHSI HOPM 3KOJIOIMYECKOT0
MIOBEJICHUSI B OKpY’Kalollel cpesie

11.19

PabGotaTh B rpynie ¢ BbINOJHEHUEM PA3IUUHBIX COLUATIBHBIX POJIEH, IJIAHUPOBAThH
paboTy TPYNIIBI, PAIOHAIBHO pacpeessTh 00s3aHHOCTH U TUIAHUPOBATh
JEeATeNIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aIEKBATHO OLIEHUBATH BKJIAJ KQX0T0 U3
YYaCTHUKOB TPYIIIbI B PEIIEHHE PAaCCMaTpUBaeMOi mpoOieMbl




IMPOBEPAEMBIE 2JIEMEHTDBI COAEP KAHUSA

10 KJIACC

Kon
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Ja

2.1

Kon

NpoBepsieMor
0 3J1eMEeHTa

11

1.2

211

HponepﬁeMble 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka O npupozae. HaydHble METOIBI INO3HAHUSA OKPYKAIOLIETO
mupa. Ponp skcnepuMeHTa M TEOPHHM B IIPOLECCE IO3HAHMS IPHUPOJBI.
OKcrepuMeHT B (pusuke

MogenupoBanue (Qu3MUecKuX sBIEHUH U npoueccoB. HayuHble rumoressl.
OusnuecKkue 3aKOHBI M TEOpUH. [paHUIBl NPUMEHUMOCTH (PHU3HMUECKUX
3akoHOB. IIpunnun coorBerctBus. Poib u Mecto Qu3uku B (HOpMHPOBAHUYU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOMN ACATEINBHOCTH JIIOEH

MEXAHUKA
KMHEMATHUKA

Mexannueckoe aBukeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKCHHS.
Cucrema orcuéra. TpaekTopus

2.1.2

[lepemenienne, CcKOpoCcTh (CpemHsisi CKOpPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepUATbHOM TOUYKH, MX MPOEKIIMH HA OCH CHCTEMBI KOOPIMHAT.
CrnosxeHue nepeMelIeHnii U CI0XKEeHHEe CKOPOCTel

2.1.3

2.14

2.15

2.16

PaBHOMepHOE U paBHOYCKOpPEHHOE NpPSIMOJMHENHOE JBUkKeHHE. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IyTH M IepeMelIeHus
MaTepuaIbHOW TOUKHU OT BpEMEHU

CBoOogHoe najgeHue. Y CKopeHue CBOOOHOTO M CHUS

KpusosnueliHoe nBrkeHne. PaBHOMEpHOE NBUKEHNE MAaTEPUAIbHON TOYKH 10
OKPYXKHOCTH. YTJIOBas CKOpPOCTb, JIMHEIHAas ckopocTh. Ilepumon m wacrora.
IeHTPOCTPEMHUTENBHOE YCKOPEHUE

Texumdueckne yCTpOfICTBai CIIMAOMECTpP, [ABWIKCHHE CHaApAAOB, LOCIIHBIC U
PEMCHHBIC IICpCaavIn

2.1.7

[TpakTuyeckue pabotbl. M3mepeHne MrHOBeHHOH ckopocTH. MccienoBaHue
COOTHOILLIEHUSI MEXIYy MYyTSAMHU, MPOHJIEHHBIMH TEJIOM 3a IOCJIEI0BaTENbHbIE
paBHBIE IPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM
CKOPOCTBIO, paBHOM HyJt0. V3yueHue NBUKEHHS LIapuKa B BI3KOM MKUJAKOCTH.
N3yueHue OBUKEHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO

2.2

2.2.1

TMHAMUKA

IIpunuun  otHocutensHOcTH  ['amunes.  IlepBelid  3akoH  HbroToHa.
NHepuunanbHble CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuna. [IpuHIun cyneprno3uuuu cuil

2.2.3

2.2.4

Bropoii 3akoH HeroTOHa 111 MaTepruabHOM TOYKH B MHEPLMAIBHOM CUCTEME
otrcuéra (MCO). Tpetuit 3akon HproToHa /111 MaTepraTbHBIX TOUEK

3akoH BcemupHOro TtsaroteHus. Cuma Tsbkectu. IlepBas kocmuyeckas
CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna tpenus. Cyxoe Tpenue. Criia TpeHHUS! CKOJIBKEHUS U CUJla TPEHUS MOKOSI.
Koaddunuent tpenus. Cuna conpoTHUBICHUS MIPH IBHKEHUU Tella B )KHJIKOCTH
WnJIn rase

[ToctynarenpHoOe 1 BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tena

MoOMEHT CHIIBI OTHOCHTEIBHO OCH BpamieHus. [lnedo cuibl. YcmoBus
paBHOBecusl TBEpaoro Tena B CO




TexHamueckne YCTPOfICTBaZ INOAUIHUITHHUKH, JABHXKCHUC HNCKYCCTBCHHBIX

2.2.9
CIIyTHUKOB
[Ipaktuueckne paborel. M3yueHwe pABMKeHHs Opycka IO HAKJIOHHOM
IUIOCKOCTH NOJ J€MCTBUEM HECKOJIBKUX cuil. MccnenoBanue 3aBUCUMOCTH CHJT
2.210  ynopyroctd, BO3HUKAIOUIMX B JeQOpPMHUPYEMOW TPYKHUHE U PE3UHOBOM
oOpasue, oT Belu4uHbl uX Aedopmarnun. VccnenoBanue yciaoBUil paBHOBeCHs
TBEPJIOTO TEJa, UMEIOIIETO OCh BPALICHHS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 NMnynec MarepuanbHOM TOYKHM, CHCTEMBl MAaT€pUalIbHBIX TOo4eK. Mmmyibc
CHJIBI 1 U3MEHEHUE UMITyJIbCa TeJla
2.3.2 3akoH coxpaHenus umnyibca B MCO. PeakTuBHOE ABH)KEHNE
2.3.3 Pabora cunbl
2.34 MoI1HOCTb CUJIBI
235 Kunerndeckass sHeprus MaTepuaJbHOM TOUYKM. Teopema O KHUHETHYECKOU
SHEepruu
[TorennuanbHas SHEpIrus. [TorennuanbHas SHEprus yIpyro
23 2.3.6 neGopMHupoBaHHOW TpyXHUHBIL. [loTeHIManpHas »dHeprus Tena BOIH3H
HOBEPXHOCTHU 3eMJIU
[ToreHnmansHbIe M HEMOTEHIIMATBHBIE CUIIBI. CBS3b PaOOTHI HEMOTEHIIMATHHBIX
2.3.7 CHJI C U3MEHEHHEM MEXaHMUYECKOW PHEPIUU CHUCTEMbI Tell. 3aKOH COXPaHEHMs
MEXaHUYECKON IHEPIUn
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: JBHKCHHUE DPAKET, BOAOMET, KONEpP, NPYKUHHBIA
HUCTOJIET
[Tpaktuyeckue paboThl. V3ydeHue CBsSI3M CKOPOCTEH Tesl IMpHU HEYIpYyrom
2.3.10  ymape. HccnenoBanue cBsism pabOTHl CHIIBI C M3MEHEHHEM MEXaHUYECKOM
SHEpruu Tena
3 MOJIEKYJISAPHASA ®U3UKA U TEPMOJJMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH
OCHOBHBIE TIOJOXKEHHUSI MOJEKYISIPHO-KHHETHUECKOW Teopuu. BbpoyHOBCKOe
3.11 nswkenue. Juddysus. Xapakrep IBMKEHHS U B3aMMOACUCTBHUS YaCTHIL
BEIIEeCTBA
31.2 Mopenu CTpoeHHus Ias3os, )KI/I}IKOC\:[GI\/'I U TBEPABIX TeJ U OOBACHEHUE CBOMICTB
BEIIIECTBA Ha OCHOBE ITHX MoJelei
3.1.3 Macca monekyn. KonngectBo Benectsa. [TocTosiHHast ABoraapo
314 TennoBoe paBHOBecue. Temmeparypa u e€ uzMepenue. lllkama Temmeparyp
Ienscus
31 315 Monenps uaeansHOro raza. OCHOBHOE ypaBHEHHE MOJEKYIISIPHO-KHHETHIECKOH
TEOPHH UJEaTbHOTO rasa
316 AOcomioTHas TeMIeparypa Kak Mepa CpeAHed KHHETHUYECKOM SHepruu
TEIIOBOTO JABMKEHMs yacTul] ra3a. Illkana remnepatyp KenbBuna
3.1.7 Ypasuenue Knanelipona — Menzaeneesa. 3akoH JlanpToHa
318 l'azoBble 3akoHbl. M3ompomecchl B HWACAIBLHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA: M30TEpMa, H30X0pa, n3obapa
3.1.9 TexHuueckue ycTpoicTBa: TepMOMETpP, OapOMETP
[Mpaktndyeckue paboTel. M3MepeHne Macchl BO3yXa B KJIACCHOW KOMHArTe.
3.1.10  HccnenoBaHue 3aBHCHMOCTH MEXJy HapaMeTpaMH COCTOSHHUS Pa3peKeHHOTO
rasa
39 | OCHOBbBI TEPMO/IMHAMUMKHA
' 321 | TepMomuHamMHuecKas CHCTeMAa. BHYTpEHHss SHEprHs TepMOIMHAMHYECKOM



CHCTEMBI U CITOCOOBI €€ N3MEHEHUS

KonuuectBo Temnotrel u pabora. BHyTpeHHSIE SHEprusi OJIHOATOMHOTO

3.2.2
UJIeabHOTO ra3a
Buasl  Temonepepaud: — TEIJIONPOBOJHOCTb,  KOHBEKLHS,  H3JIy4YCHHE.

3.2.3 TemnoémkocTh Tena. Y nenabHas TEIIOEMKOCTh BellecTBa. Pacuér konuuectBa
TEIJIOTHI MIPH TEIUIoNepeaaue

324 IlepBbiii  3akOH  TepMmoauMHaMuMKu.  [IpuMeHeHue  mepBoro  3aKoHa
TEPMOJMHAMUKH K u3onpolieccaM. ['paduyeckas uHTepnperanus paboTsl raza
TeryoBble  MAIIMHBI. [IpuHIMIBL ~ OEHWCTBUSA  TEIUIOBBIX  MAIlMH.

3.2.5 [IpeoOpa3zoBanusi PHEPrUM B TEIUIOBBIX MamiuHaxX. KodguiueHT mojae3Horo
nerctBus (nanee — KI1J[) TeroBoit mammusl. [ukn Kapuo u ero KIT/]

326 Bropoii 3akoH TepmoaumHamMuKu. HeoOpaTMMOCTh MPOIECCOB B MPHPOJIC.
TemoBble ABUTATEIN. DKOJIOTUYECKUE MPOOIEMBI TEIUIOIHEPTETHUKU

327 TexHuuyeckue yCTpOMCTBa: JBUTATEIb BHYTPEHHEIO CropaHus, OBITOBOM
XOJIOAWIIBHUK, KOHIUIIUOHED

3.2.8 [IpakTuueckue paboTel. Mi3Mepenue yaeapbHOH TeI0EMKOCTH

AI'PEI'ATHBIE COCTOSAHNWA BEILECBA. ®A30BBIE ITEPEXO/1bI

Hapoo6pa30BaHHe 1 KOHACHCALH:. I/IcnapeHHe U KUMeHue. YIenbHas TemnjaoTa

331 napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT JaBJICHUS
3.3.2 AOCONIOTHAS 1 OTHOCHTENbHAS BIAXHOCTHh BO3ayxa. HacelmeHHbIi ap
333 Teépmoe Teno. Kpucrammueckue u amopdHbIe Tela. AHH30TPOIHUS CBOMCTB
33 kpuctamioB. XKunkue kpucranisl. CoBpeMeHHble MaTepUallbl
' 3.3.4 [TnaBneHue u KpucTayuIM3auus. Y jenpHas TemioTa miasieHus. CyOiaumanus
3.3.5 YpaBHeHHe TeII0BOro OanaHca
TexHuueckue ycTpoilcTBa: TUIPOMETp U IICUXPOMETpP, KaJOPHUMETD,
3.3.6 TEXHOJOTMM IIOJyYeHUS COBPEMEHHBIX MAaTepualoB, B TOM 4HCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padboTsl. Mi3MepeHue BIaXHOCTH BO3AYyXa
4 SJIEKTPOANMHAMUKA
SJIEKTPOCTATUKA
411 DneKTpu3aIus Tei. DJISKTPpUIecKui 3aps. [IBa BUga S1eKTPUIECKUX 3apsiI0B
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 Bsaumonericteue 3apsioB. 3akoH Kynona
415 OnexTtpudeckoe noje. Hampspk€HHOCTH anekTpuueckoro mons. IIpuHnmmn
cyneprno3uyy. JINHUM HanpsHKEHHOCTH AIIEKTPUYECKOTO TTOJIS
41 4.1.6 Pabota cui snextpoctaruueckoro nodisi. [loteniuan. Pa3HocTs moTeHnanios
417 [IpoBoMHUKM W JAMPJNEKTPUKH B  TIOCTOSHHOM  DIIEKTPHYECKOM  TIOJIE.
JusnexTpuyeckas IpOHULIAEMOCTb
418 OnexkTpoéMKocTb. KonpeHcarop. D1eKTpOEMKOCTh IJIOCKOTO KOHJEHCATopa.
OHeprus 3apsyKeHHOI0 KOHJIEHCAaTopa
TexHuueckue ycTpOHCTBA: AJIEKTPOCKOI, DJIEKTPOMETP, JIEKTPOCTaTHUECKas
4.1.9 3alInTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYWHBIN
PUHTEP
4.1.10 | IIpaktuyeckue padboThl. M3MepeHue aIeKTpoEMKOCTH KOHIEHCaTopa
OCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3SJIMYHBIX CPEJIAX
42 421 VYciioBUsL CyIIECTBOBAHUS TOCTOSTHHOTO D3JIEKTPUYECKOT0 TOKa. VICTOYHMKH
Toka. Cuna Toka. [locTosiHHBIN TOK
422 Hamnpsixenue. 3akon Oma 115 ygacTka 1enu




4.2.3 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ICITHPHOE CONTPOTHUBIICHUE BEIIECTBA
4.2.4 [TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB
4.2.5 PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma
4.2.6 MOIIIHOCTB 3JIEKTPUIECKOTO TOKA
anexTpoaBrkymas cuna (manee — OJIC) M BHYTpEeHHEE CONPOTHBIICHHE
4.2.7 HMCTOYHHMKA TOKA. 3akoH OMa JiJIsl TTOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOU IICTIH.
Kopotkoe 3ambikanne
428 DJIeKTpOHHAs MIPOBOJIUMOCTH TBEPJIBIX METaJUIOB. 3aBUCUMOCTH
COIPOTHUBIICHUSI METAIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTh
4.2.9 DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
4210 [TomynpoBOIHUKH. CobcTBeHHas u MpUMeCHast MPOBOAUMOCTH,
noJynpoBoHUKOB. CBOMCTBA p-n nepexoaa. [lomynpoBofHUKOBEIE TPUOOPHI
4211 DNEKTPUUYECKUI TOK B JJIEKTPOJIUTAX. JIEKTPOIUTHYECKAs TUCCOIHAIIUS.
DJIEKTPOJIN3
4212 OnexkTpuueckuid TOK B ra3ax. CaMOCTOSITENBHBIM M HECAMOCTOSITEIbHBIN
pa3psia. Paznuynbie THIIBI caMOCTOSTENBHOTO paspsaa. Monuus. [lnazma
TexHUuyecKue ycTpoiicTBa: aMIepMeTp, BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKa,
4913 | VICKTPOHArpEBATEIbHBIC pUOOPHI, OMEKTPOOCBETATENIbHbIE puOOPHI,
TEPMOMETP  CONPOTHBJICHHS,  BaKyyMHBIH  OHOJ,  TEPMHUCTOPBl U
(hOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN TNO/, TaIbBaHUKA
[IpakTrueckue padoThl. M3yueHrne cMEIaHHOTO COAMHEHHS PE3UCTOPOB.
4.2.14  Usmepenne DJ[C UCTOYHMKA TOKAa W €ro BHYTPEHHEIO COMPOTUBICHHUS,
Hab6mronenue anexrponuza
11 KIIACC
Kon Kon
pasnena nposepsieMoro | IIpoBepsieMble 31eMEHTbI COACPKAHUS
JJIEMEHTA
4 OJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA UHAYKIMA
43.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSIHHBIX MATHUTOB
MaruutHoe nosie. Bektop MarauTHOM UHAYKUMHA. [I[puHIUI Cynieprio3uuuu.
4.3.2 Jluaun maruuTHOM MHAYKUMH. KapTuHa TUHUN MarHUTHOM MHIYKLIHH TOJIS
MMOCTOSTHHBIX MarHUTOB
MaruutHOe Tosie TPOBOJHMKA C TOKOM. KapTuHa JMHUN MOJSA JJIMHHOIO
4.3.3 MPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO NMPOBOJHMKA, KAaTYUIKH C
tokoM. OnbIT OpcTena. BzanmopeiicTBre MpoBOIHUKOB C TOKOM
4.3.4 Cwia Amriepa, €€ MOTyJTb ¥ HalpaBJICHHUE
4.3 435 Cuna Jlopenua, e€ wmonayiap W HampaBieHue. JIBHKEHUE 3apsyKeHHOU
YaCTHUIIBI B OJHOPOJTHOM MarHUTHOM ToJie. PaboTa cumbl JlopeHia
4.3.6 SIBneHune ANeKTPOMarHUTHOM UHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4.3.8 OJIC nHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIIMK Dapanes
439 BuxpeBoe osnextpuueckoe mose. IJC WHAYKIMU B NPOBOJHHKE,
JIBIKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJJHOM MAarHUTHOM T10JI€
4.3.10 [IpaBuno Jlenua
4311 NunykTtuBHOCTD. SIBNenue camounaykuuu. JIC caMOMHAYKIIMU




4.3.12

3Hepmﬂ MAarauMTHOI'O ITOJISA KaTyHIKW C TOKOM

4.3.13 DJIIEKTPOMArHUTHOE T10JIC

4314 TexHudeckne  yCTPOMCTBA: TOCTOSHHBIC  MArHWUTBI,  AJIEKTPOMArHUTHI,
AIIEKTPOIBUTATEN b, YCKOPHUTEIN SJIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS TIeUb
[TpakTuyeckue paboTsl. M3ydeHne MarHUTHOTO TOJISA KATYIIKH C TOKOM.

4.3.15 HccnenoBanue neWCTBHS IOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

Hccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMA

5 KOJIEBAHU S U BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHU A

511 KonebGarenbnas cucrema. CBoOogubie konebanus. [‘apmoHMuUeckue
kosiebanus. Ilepnon, yacrora, aMmrutyna u haza KonedaHuin

5.12 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK

513 YpaBHeHHE rapMOHUYECKUX Konebanuil. KuneMaTuieckoe U JHHAMHYECKOE
ONKCaHUe KOJIeOaTEeIbHOTO IBHKEHUS
[IpeBpamienrie SHEpruM MNpU TapMOHUYECKUX KojeOaHMsX. CBs3b

5.14 aMIUTMTYbI KOJIEOaHWM HMCXOIHOW BETUYMHBI C aMIUITUTYAaMH KoJjeOaHuu
€€ CKOPOCTHU U YCKOPEHHUS
Konebarenbubiii koHTYp. CBOOOJTHBIC 3JICKTPOMArHUTHBIE KOJICOAHUS B

5.1.5 U7ealbHOM KOoJieOaTeIbHOM KOHTYpe. AHANOTUS MEXIY MEXaHUYECKUMH U
AJIEKTPOMarHuTHeIMU Kosnebanusimu. @opmyna Tomcona

5.1.6 3aKOH COXpaHCHHSI SHEPTUH B UICATLHOM KOJIeOaTSIIbHOM KOHTYpE

51 517 BreinyxaeHHble MexaHnueckue kojaedanus. Pesonanc. PezonancHast kpusasi.

By IeHHbBIE 2JIEKTPOMarHUTHBIE KOJIeOaHUsI.

5.1.8 [lepemenHbIil TOK. CHHYCOUIaTIbHBIN IEPEMEHHBIN TOK.

519 MolHOCTh MEPEMEHHOr0 TOKa. AMILTUTYIHOE U ACHCTBYIOIEe 3HAUYCHUE
CHJIBI TOKA Y HANPSKCHUS
Tpanchopmarop. IIponsBoactBo, nepeaaya u NoTpedICHUE ANEKTPUIECKON

5110 DHEPTUU. OKOJIIOTUYECKHE PHCKH TIIPH TPOU3BOJACTBE DIIEKTPHUYECKON
sHepruu. KynbTypa HCHOIB30BaHMS 3JIEKTPOIHEPTMHM B TOBCEIHEBHON
KHU3HU

5111 TexHuueckue ycTpoiicTBa: celcMorpad, 3IEKTPUUECKUH 3BOHOK, JIMHUH
ANIeKTponepeaay
[TpakTuyeckue paboTsl. MccrnemoBaHMe 3aBUCUMOCTH IEpUOJa MalbIX

5112 KoJIeOaHWH Tpy3a HAa HUTH OT JUIMHBI HUTH W MacChl rpysa. I/ICCJ'ICJIOFaHI/Ie
NEepEeMEHHOT0 TOKa B IIeMM U3 IOCJIEIOBATENbHO  COEIMHEHHBIX
KOHJEHCATOpa, KaTyLIKU U Pe3UCTopa
MEXAHWYECKUE N DJIEKTPOMAT' HUTHBIE BOJIHBI

501 MexaHnueckue BOJHBI, YCIOBUS pacmpoctpaHenus. [lepuon. Ckopoctb
pacrpocTpaHeHUs U AJIMHA BOJIHBIL. [lonepeynble ¥ Ipo10JibHbIE BOJTHBI

522 WNnTtepdepentus u nudpakuns MeXaHU4ECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ' pomkocTs 3ByKa. Beicota ToHa. TemOp 3Byka
DJIeKTPOMAarHUTHBIC BOJHBL. Y CIIOBHSI H3ITy4SHHSI SJIEKTPOMAarHUTHBIX BOJIH.

59 5.24 B3aumuas opuentanus BektopoB E, B u v B anexTpomMarHuTHOI BoNHE B

BaKyyMe
CBOIICTBA  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXKEHHWE,  IPEIOMIICHHUE,

5.25 nosspuzanus, tudpakuus, nHTepdepernns. CKOpocTb MEKTPOMArHUTHBIX
BOJTH

526 [Ikana >MeKTPOMAarHUTHHIX BOJH. [IpMeHeHrne 2IeKTPOMarHUTHBIX BOJIH B
TEeXHHKE U ObITY

5.2.7 [TpunIUTIBI paIroCBsI3H Hu TEJICBUICHUSI. Pagnomoxkanus.




DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIECH Cpeibl

TexHUuyeckue yCTpONCTBA: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas

5.2.8 JIMAarHOCTHKA B TEXHUKE U MEJIULIMHE, pajap, paJluonpuEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-nieup
OIITUKA
5.3.1 [IpsimonuHeitHOE pacnpocTpaHEHHE CBETA B OAHOPOIHOM cpene. JIyu cBera
532 OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. llocTpoeHue m300pakeHHit B
IUIOCKOM 3€pKajie
533 Ipenomnienne cBeta. 3aKOHBI MPEIOMIICHUST CBeTa. AOCOJIOTHBIN MOKa3aTeib
MIPEIOMIICHUS
534 IlonHoe BHyTpeHHee orpaxeHue. [IpenenbHbId yroa MOJHOIO BHYTPEHHETO
OTpaKEHUs
535 Hucniepcust cBera. CioxxHbIN cocTaB Oesoro ceera. L{pet
Cobuparomiue W paccewBarolive JWMH3bL. ToHkas muH3a. DokycHoe
536 paccTosiHUEe U ONTHYECKas CUiIa TOHKOW JIMH3bL. [locTpoenue nzodpaxenuit
B cOoOMparolMX M pacceuBaroluX JuH3aX. DopMyna TOHKOW JUH3BIL.
VYBennuenune, 1aBaeMoe IUH30M
5.3 5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKHI
Wntepdepenius cBera. KorepeHTHbIE MCTOYHUKU. YCIOBUS HAOMIOACHUSA
5.3.8 MaKCUMyMOB ¥ MHUHHMYMOB B HMHTEP(EPEHIIMOHHONW KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxkmus ceta. [dudpaxkinuonHas pemérka. YcioBue HaOI0IEHUS
5.3.9 [JIaBHBIX MaKCUMYMOB IIpU TMaJCHHUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY
5.3.10 [Tonstpusarnus cBera
TexHuueckue yCTpoicTBa: OUKH, Jiyma, ¢oToanmapar, MPOESKIIMOHHBINA
5.3.11 arnmapaTr, MHKPOCKOI, TEJECKOIl, BOJIOKOHHAs OITHKA, AU(paKiuoHHAas
peméTKa, noJsIpons
[Tpaktueckue  paboTel.  M3mepeHue  mokazaTens  MpeIOMIICHHS.
5.3.12 HccnenoBanue cBOMCTB M300pakeHUH B JimH3ax. HabmoneHue nucnepcuu
CBeTa
SJIEMEHTBI CIIEIITUAJIBHOU TEOPUU OTHOCUTEJIBHOCTH
['panuubl TPUMEHMMOCTH KJlaccuuyeckod MexaHuku. [loctynaTel Teopuu
6.1 OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHITAIT OTHOCUTEILHOCTH DUHINITEHHA
6 6.2 OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpAICHUE
JUTUHBI
6.3 DHeprus v UMIYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBs3b Macchl C DHEPrUel M HMMITYIIbCOM CBOOOJHON YaCTHUIBL. DHEPrHs
IIOKOSI CBOOOIHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonbl. Popmyna I[lmanka cBs3u SHepruud (QOTOHA C €ro YacTOTOM.
DHeprus U UMNysiabCc GoToHa
712 OtkpeiTie u wuccinengoanue ¢oroddpdexra. Omnbitel A.I. Cronerosa.
7.1 3akoHsb!l poTodddexta
713 VpaBHenne OunmreiitHa 118 dorodddexra. «Kpachmas rpanHuna»
dboTtordpdexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JleGeneBa
7.1.5 XUMHYECKOE JIeCTBUE CBETA



TexHauveckue ycTpoicTpa: GoTodeMEHT, (POTOAATUNK, COTHEUHAas OaTapes,

7.1.6
CBETOJINO]
CTPOEHUE ATOMA
791 Mogens atoma Tomcona. OnbiThl Pe3epdopaa mo uccnegoBaHuIO CTPOCHHS
atoma. [lmanerapnast Mozenp aToma
[Tocrynatel bopa. M3nydyenue u normnouienre GOTOHOB MpH Mepexoe aToma
7.2.2 C OJJHOTO ypOBHS 3HEpPruM Ha apyroi. Bunel crexkrtpoB. CrekTp ypoBHEU
SHEPruM aToMa BOJ0po/ia
7.2 703 BosHoBble cBoiictBa uyactuu. Bonnbel e  bpoing. KopnyckymnsipHo-
o BOJIHOBO#! tyanusm. Jludpakius 37eKTpOHOB Ha KpUCTaJlIax
794 CrioHTaHHOE M BBIHYXKICHHOE M3Iy4eHHE. Y CTPOMCTBO M MPUHIUI PabOThI
Jazepa
705 TGXHI/I‘-IGCIfI/Ie YCTPOMCTBA: CIEKTpPalbHBIA aHaINU3 (CIEKTPOCKOI), Jiasep,
KBAHTOBBII KOMITBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmoaeHne TMHEHYaToOro CreKkTpa
ATOMHOE S1PO
7.3.1 MeTtop1 HaOJIIOIEHUS M PETHCTPAIIMK 3JIEMEHTAPHBIX YaCTHUI]
OtkpeiTie pamuoaktuBHOCTH. OmbITEI  Pesepdopaa mo  onpeneneHuro
7.3.2 cocTaBa paJMOAKTHBHOrO wu3nydeHus. CBoiicTBa amnbda-, Oera-, ramMma-
u3NydeHus. BiusiHue painoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI
733 OTkpeITHE TTPOTOHA M HeWTpoHa. HykioHHas moxens siipa IeitzenbOepra —
WBanenko. 3apsa saapa. MaccoBoe uucio sapa. M3oTtomnbl
734 Anbda-pacnian. DNEKTpPOHHBIM U TO3UTPOHHBIM Oera-pacman. ['amma-
u3yyeHue. 3aKOH paJMOaKTUBHOIO pacnajia
7.3 7.3.5 DOHeprus cBs3M HYKJIOHOB B siyipe. SnepHbie cuibl. Jledekt macchl sapa
7.3.6 SAnepHble peakiuu. [lenenue u cUHTE3 siiep
737 Snepusiii peakrop. Tepmosinepusiii cuntes. [IpoOiembl U MepCHEKTHUBBI
AJIEPHON SHEPIeTUKU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPreTUKU
738 3J‘I€MGHT21PHHC yacTulbl. OTKpbITHE MNO3UTPOHA. DyHIaMEHTaJbHbIE
B3aUMO/JICHCTBUS
739 TexHUYeCKHEe yCTPONCTBA: T03UMETpP, Kamepa BuibcoHa, siiepHbIil peakTop,
aToMHas 6om0a
7310 [TpakTnueckue paboThl. MccrnegoBanue TpekoB wyacTHll (IO TOTOBBIM
dortorpadusam)
OJIEMEHTBI ACTPOOU3NKHU
81 Bun 3Bé3mnoro ne6a. Co3Be3nusi, spKue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBUJKEHUE
8.2 Conneunas cucrema. [lnanersl 3eMHOM Tpynmnbl. [[aHeThI-TUTaHTBI U HUX
CIYTHUKH, KapJIMKOBBIE Tu1aHeThl. Manblie Tena CoJIHeYHON CUCTEMBI
8.3 Comnnrie, potochepa u atmochepa. CosrHeUHAST AKTHBHOCTH
8.4 Uctounuk saeprum ConHua u 3BE31T
8 3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paJanyc,
85 TeMmIepaTrypa, HX B3aMMOCBs3b. JlnarpamMma «CHEKTpalbHBIM Kiacc —
CBETHMOCTBY. 3BE3/IbI INIABHOM MOCIIENOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTb» JIJIs1 3BE3/] TJIABHOW MOCIIEI0BATENBHOCTH
86 Buytpennee  ctpoenne  3B€34.  COBpPEMEHHbBIE  IPEACTaBICHUS O
MIPOUCXOXKACHUH ¥ BoJTFoIK CoJTHITA U 3BE3/]. DTambl )KU3HU 3BE3]T
Mneunslii Ilytes — nama [Namaktuka. CnupanpHas cTpykTypa ['amaktukw,
8.7 pacnpezenenue 3B€37, raza u neuiu. Ilomoxxenue u apmwxenue ConHLa B

I'amaktuke. I1nockas u C(I)epI/I‘-ICCKaﬂ noacucTeMul ['amakTuku



Tunsl ranakTuk. PaguoranakTuku W KBazapbel. YEpHbIE IbIpbl B sApax

8.8
TaJIaKTHK
Bcenennas. Pacmmpenune Bceenmennoi. 3akon Xa60ma. PasGeranue
8.9 ranaktak. Bo3pact m pammyc Bcenennoii, Teopusi bonbmoro B3peiBa.
Mopenp «ropsiueit Becenennoi». PennkroBoe usinyyeHue
810 MacmrabHast ctpykrypa Bceenennoit. Meraranaktuka. HepeméHnubie

po0JIeMbl ACTPOHOMUH
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